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Determinant and Inverse of Complex Skew-
Symmetric Circulant Matrices
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Siverek Karacadag Anatolian Department of Mathematics
Sanlirfa, Tirkiye Diyarbakir, Tiirkiye
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ABSTRACT

In this paper, we obtain formulas for the determinant and the inverse of any complex skew-
symmetric circulant matrix, in terms of the Chebyshev polynomials of the first kind. Then, we
give two Maple procedures along with some numerical examples in order to verify our
calculation.

The Aim of Study

Skew circulant matrix, which is a family of circulant matrices, has many applications such as
in graph theory, mechanics, mathematical chemistry, signal processing, coding theory and
image processing, etc. They arise in applications involving the discrete Fourier transform and
the study of cyclic codes for error correction. They also play a crucial role for solving various
differential equations. Numerical solutions of certain types of elliptic and parabolic partial
dicerential equations with periodic boundary conditions often involve linear systems associated
with circulant matrices [1, 2, 3]. In recent years, we have met with a number of studies about
skew circulant matrices and their applications in other disciplines. One can reach some of them
in [4-10].

In [4], Gutiérrez firstly obtained eigenvalues and eigenvectors of any complex skew-symmetric
circulant matrix. Then, by using these eigenvalues and eigenvectors, the author respectively
obtained two seperate formulas for the entries of the odd and even positive integer powers of
this matrix depending on the Chebyshev polynomials of the first and second kind.

In [5], Koken firstly obtained eigenvalues and eigenvectors of a certain tridiagonal skew
circulant matrix which the main diagonal is zero. Then, by using these eigenvalues and
eigenvectors, the author respectively obtained two separate formulas for the entries of the
positive integer powers for this matrix of odd and even order, in terms of the Chebyshev
polynomials of the first and second kind.
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In [6], Oteles firstly obtained eigenvalues and eigenvectors of a certain tridiagonal skew
circulant matrix. Then, by using these eigenvalues and eigenvectors, he presented a single
formula for the entries of the rth power for this matrix of odd and even order by generalizing
the results derived by Koken in [5] depending on the polynomials mentioned above.

In this study, we obtain formulas for the determinant and the inverse of any complex skew-
symmetric circulant matrix, in terms of the Chebyshev polynomials of the first kind. Then, we
give two Maple procedures to verify our calculations.

Material

In this study, papers, books and academic publications that guided our study were used as
materials. Additionally, the Maple program, a mathematical software, was used to make our
calculations.

Method

Main results of this study were obtained by using relationships between the basic definitions
and theorems regarding skew circulant matrix and Chebyshev polynomials of the first kind.

Findings

In this study, formulas for the determinant and the inverse of any complex skew-symmetric
circulant matrix are firstly obtained by depending on the Chebyshev polynomials of the first
kind. Then, two Maple procedures are given to verify our calculations.

Conclusion

Skew circulant and circulant matrices have so many applications in mathematics and
engineering. For example, graph theory, signal processing, coding theory, image processing,
boundary value problems, parallel computing, telecommunication system analysis, and so on.
There is a vast literature concerned with the spectral properties of skew circulant and circulant
matrices, in terms of Chebyshev polynomials. In this paper, we introduced formulas for the
determinant and the inverse of any complex skew-symmetric circulant matrix, in terms of the
Chebyshev polynomials of the first kind.

Keywords: Skew circulant matrix; Determinant, Inverse;, Chebyshev polynomial
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Karacadag Bazalt1 Akifer Durumu ve Su

Kalitesi
Karacadag Basalt Aquifer Status and Water Quality

Mehmet Bogkiin Halime Abakay
Dicle Universitesi Dicle Universitesi
Maden Miihendisligi Maden Miihendisligi
Diyarbakir, Tiirkiye Diyarbakir, Tiirkiye
bockunmehmet8@gmail.com habakay@dicle.edu.tr
0oz

Gilineydogu Anadolu Bolgesinde ve Diyarbakir il sinirlarinda yer alan Karacadag volkanik
dagin patlamasinda ortaya ¢ikan volkanin sogumasiyla beraber bazalt taglar1 olusmustur. Bu
taglar eski Yunan Poocoavitng (bazanitler)'den ithal edilmis “Cok Sert tag” anlaminda
tiiretilmistir. Karacadag bazalt taginin yayilim alani, I. Bolge Diyarbakir’in batist (Sanliurfa
yolu), II. Bolge Diyarbakir’in kuzeyi (Elazig yolu) ve III. Bolge Diyarbakir’in dogusu (Mardin
yolu) olarak 3 bolgeye dagilmistir. Calisma alanindaki Diyarbakir-Karacadag volkani, Pliosen
sonu ve Kuaterner’de mevcut fay kiriklarina bagl olarak ortaya ¢ikan lavlardan olusmus,
Hawaii tipi lav volkanidir. Uzerinde koni bulunmaktadir. Lavlar genis bir alana yayilmustir.
Karacadag; Diyarbakir, Hilvan ve Viransehir’e dogru uzanis gosteren kalkan seklinde olusan
bir volkandir. Bu volkan, bolgedeki taban seviyesinden ¢ok yliksekte bulunmayan, basik bir
dag ozelligi gostermektedir. 1000 m’den itibaren, yaklasik olarak 957 m civarinda yiikselir.
Buna bagli olarak 1000 m’lerde uzanan lav platosundan volkanin goriiniir yiikseltisi en fazla
957 m civarindadir. Volkanin iizerinde yer aldigi sahalarda bazaltlar oldukca genis alan
kaplamaktadir. Ayrica yukarida adi gegen sehir merkezi ve ilgeler de genis bazalt platosu
goriiniimiindeki alan iizerinde kurulmuslardir. Bu platonun ortalama yiikseltisi 650-700 m
civarindadir. Bu platonun iizerinde yaklastk 1000 m izohipsinden itibaren Karacadag
Volkani’na gecilir. Bu alanda Kanisor (1810 m), Kurt (1800 m), Bahadir (1750 m) ve Besrek
(1350 m) tepeleri yiiksek kisimlar olarak bulunmaktadir.

Karacadag bazalt tasi, tarthin her doneminde, zorlu iklim kosullarinda bile uzun yillar ayakta
kalabilen yapilarda, hem dayaniklilik hem de sertlik agisindan insanliga onemli katkilarda
bulunmustur. Diyarbakir-Karacadag bolgesi'nde yiizeysel olarak bulunan bazalt tasi, insaat ve
yol yapim sektoriinde agrega olarak ihtiya¢ duyuldugu gibi, bolgedeki insaat islerinde lojistik
maliyetlerine de katki saglayarak maliyetleri en aza indirmektedir. Bolgedeki verimli tarim
arazilerine dagilmis bazalt tas1 toplandiktan sonra araziler tarim arazisi olarak kullanima
acilmistir. Karacadag zirvesi, Kollu Baba tepesi (1957 m) olup alaninin dogal bitki oOrtiisii
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bolgenin hem bozkir iklimine sahip oldugunu, kismen de akdeniz ikliminin etkisi altinda
oldugunu gostermektedir.

Diyarbakir’in tarihi evleri ve ibadet yerlerine Karacadag bazalt tasi kullanilmasiyla sehrin
turizm acisindan goriilmesi gereken yerler olarak gorsel agidan katki saglamaktadir. Bu ¢alisma
kapsaminda bolgeden alinan numunenin fiziksel ve mekanik deney sonuglar1 belirlenmistir.
Yogunluk, bosluk orani, agirlikca su emme durumu, tek eksenli basing dayanimi, nokta ytik
dayanimi, darbe dayanimi gibi ilgili deney sonuglar elde edilmistir. Deney sonuglarina gore
bazalt taginin yap1 ve yol calismalarinda dayanikli sert tas anlaminda ifade eden bir agrega
Ozelligi tasimakta oldugu, insaat sektoriine ekonomik agidan katki sagladigi tespit edilmistir.

Diyarbakir-Karacadag volkani sularinin bir boliimiinii Firat ve Dicle nehirlerine yonlendirir. Bu
durumdan dolay1 kuzey, kuzeydogu, dogu kesimdeki akarsular Dicle Nehri’'ne dogru
akmaktadir. Kuzeybati, giineydeki akarsular ise Firat Nehri’ne dogru yonelmislerdir.
Dolayisiyla kuzey-giiney yonde uzanan zirve kesimi Firat ve Dicle havzalarini birbirinden
ayiran su boliimii ¢izgisi seklinde olmaktadir. Karacadag bazalti iginde barindig: akifer durumu
icme suyu olarak kullanilmaktadir. Bu g¢alismada elde edilen sonuglara gore bazaltlarin su
tutma kapasitesi ve kuyulardaki su seviyeleri bolgedeki kuyulardan alinan veriler
dogrultusunda birim saniyede ¢ikan su miktar1 farklilik géstermektedir.

Karacadag bazaltinda bulunan suyun kalitesi ¢aligmanin nihai boliimiinde yer almaktadir.
Mevsimsel olarak yapilan yerinde 6lgiim sonuglarina gore su kalitesinin bazi fiziksel ve
kimyasal degerlerine dikkat ¢ekilmis olup bu verilerde suyun sicakligi, ph degeri, elektriksel
iletkenlik, ¢6zlinmiis oksijen, ¢oziinmiis oksijen doygunluk oranlarina bakilmaistir.

Anahtar Kelimeler: Karacadag volkanitleri; Su kalitesi; Tasarim,; Akifer

ABSTRACT

Basalt stones were formed with the cooling of the volcano that emerged in the eruption of
Karacadag Volcanic Mountain located in the Southeastern Anatolia Region and Diyarbakir
province borders. It is derived from the ancient Greek Pacavitng (basanites) and means "very
hard stone". The distribution area of Karacadag Basalt stone is distributed in 3 regions as Region
I, West of Diyarbakir (Sanlurfa road), Region II, North of Diyarbakir (Elazig road) and Region
111, East of Diyarbakir (Mardin road). Diyarbakir-Karacadag Volcano in the study area is a
Hawaiian type lava volcano formed by lavas that emerged due to fault fractures at the end of
Pliocene and Quaternary. There is a cone on it. Lavas are spread over a wide area.

Karacadag; It is a volcano that forms in the shape of a shield extending towards Diyarbakar,
Hilvan and Viransehir. Diyarbakir-Karacadag Volcano has the characteristic of a flat mountain
that is not very high above the base level in the region. It rises approximately 957 m from 1000
m. Based on this, the maximum visible elevation of the volcano from the lava plateau extending
at 1000 m is around 957 m. Basalts cover a large area on the areas where the volcano is located.
In addition, the city center and districts mentioned above were established on an area that looks
like a large basalt plateau. The average elevation of this plateau is around 650-700 m. Karacadag
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Volcano is reached from approximately 1000 m elevation on this plateau. In this area, Kanisor
(1810 m), Kurt (1800 m), Bahadir (1750 m) and Besrek (1350 m) hills are located as high parts.

Karacadag Basalt Stone has contributed significantly to humanity in every period of history,
both in terms of durability and hardness, in structures that have survived for many years, even
in harsh climate conditions. The basalt stone found superficially in the Diyarbakir-Karacadag
Region is needed as aggregate in the construction and road construction sector, and also
contributes to the logistic costs in construction works in the region in order to minimize costs.
After collecting the basalt stone scattered on the fertile agricultural lands in the region, the lands
were opened to use as agricultural land. The Karacadag summit is Kollu Baba Hill (1957 m);
The natural vegetation of the area shows that the region has both a steppe climate and is partly
under the influence of the Mediterranean climate.

Diyarbakir's historical houses and places of worship are visually contributing to the city's
tourism by using Karacadag basalt stone. Within the extent of this study, the physical and
mechanical test results of the sample taken from the region were also determined. Related test
results such as density, void ratio, water absorption by weight, uniaxial compressive strength,
point load strength, impact strength were obtained. According to the test results, basalt stone
has an aggregate feature that means durable hard stone in construction and road works, and it
contributes economically to the construction sector. According to the results obtained in this
study, the water holding capacity of basalts and the water levels in the wells vary in the amount
of water released per unit second in line with the data obtained from the wells in the region.

Diyarbakir-Karacadag Volcano sends some of its water to the Euphrates and Tigris rivers. Due
to this situation, the rivers in the north, northeast and east flow towards the Tigris River. The
rivers in the northwest and south are directed towards the Euphrates River. Therefore, the
summit section extending in the north-south direction is in the form of a water section line
separating the Euphrates and Tigris basins from each other.

The quality of the water in the Karacadag Basalt is included in the final section of the study.
According to the results of seasonal on-site measurements, some physical and chemical values
of water quality were highlighted and in these data, water temperature, pH value, electrical
conductivity, dissolved oxygen, and dissolved oxygen saturation rates were examined.

Keywords: Karacadag volcanics; Water quality, Design; Aquifer
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07/
Kentler yalnizca mimari yapilart ve fiziksel diizenlemeleriyle degil, ayni zamanda
barmdirdiklar seslerle de deneyimlenir ve anlam kazanir. Insanlarin bir mekéana dair algisi,
yalnizca gordiikleriyle degil, duyduklariyla da sekillenir. Bu baglamda, ses unsurlar1 bir
mekanin kimligini ve atmosferini tanimlamada belirleyici rol oynar. Isitsel peyzaj (soundscape)
kavrami ise bu noktada devreye girer. Isitsel peyzaj, dogal ya da insan yapimi ¢evrelerde
bulunan seslerin bireylerin algilar1 ve duyusal deneyimleri iizerindeki etkisini inceleyen
disiplinleraras1 bir yaklasimdir. Dogal ve yapay seslerin birlesimi, kent kimliginin temel
bilesenlerinden biri olarak 6ne ¢ikar. Bu baglamda, isitsel peyzajin estetik, sosyal ve kiiltiirel
boyutlari, kentlerin dinamik ve kompleks yapisin1 anlamada kritik bir rol oynar. Ayn1 zamanda,
gorsel deneyimleri destekleyerek yapili ¢evreye kimlik kazandirir ve mekanin biitiinciil bir algi
olusturmasini saglar. Ayrica, kentsel planlama ve tasarim ¢ergevesinde isitsel peyzaj, bir
mekana iliskin akustik 6zelliklerin tiimiiniin algilattifi karakter olarak tanimlanmakta ve
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giiriiltii kavramindan farkli olarak, sesi mekanin karakterinin bir pargasi, fiziksel ¢evrenin bir
elemani olarak degerlendirmektedir.

Bu caligsma, isitsel peyzaj kavrami baglaminda kent odaklarindaki ses ¢evresinin insan algisina
ve kullanici deneyimine etkilerini aragtirmay1 amaglamaktadir. Bu dogrultuda, isitsel peyzajin
kent baglamindaki rolii incelenerek, belirlenen bolgelerde farkli ses kaynaklarinin insan
algisindaki karsiliklar1 saptanmistir. Calisma, isitsel peyzajin kentsel mekan kimligi ve
kullanic1 deneyimi tizerindeki etkilerini anlamay1 hedeflemektedir. Bu kapsamda, arastirma bes
bolgede yiiriitiilerek kent odaklarindaki farkli mekansal ve akustik kosullarin kullanici algisi
tizerindeki etkileri arastirilmistir.

Calismada incelenen kent odaklari bes farkli bolgede yer almaktadir. i1k ¢alisma alani, Elaz1g'da
bulunan Cumhuriyet Meydani, 15 Temmuz Demokrasi Meydani ve bu iki meydani birbirine
baglayan Gazi Caddesi aksidir. Ikinci ¢alisma alani, Kocaeli’nin Golciik ilgesinde yer alan
Cmarlik Meydani’nin yer aldign Degirmendere sahil aksimi kapsamaktadir. Ugiincii bolge,
Istanbul’un Pendik ilgesinde bulunan Pendik Sahil Meydani, Marina, Pendik Merkez Semt
Pazar1 ve Dr. Tahsin Arcan Parki’ni igine alan aksi icermektedir. Dordiincii ¢aligma alani,
Sakarya’nin Adapazari ilgesinde yer alan Adapazar1 Gar Meydani, Donatim Parki ve park ile
meydan arasinda bulunan ¢arsi ve onu takip eden tren yolu giizergahidir. Son olarak, besinci
calisma alani, Kocaeli sehir merkezinde bulunan izmit Yiiriiyiis Yolu aksidir. Bu aks iizerinde
Milli Irade Meydani, Izmit Kent Meydan: ve Izmit Tren Gari yer almaktadir. Calisma
alanlarinin belirlenmesinde, kent icindeki kamusal mekanlarin ses ¢evresi agisindan farkli
dinamiklere sahip olmasi dikkate alinmigtir.

Oncelikle, ¢alisma alanlarinda ses yiiriiyiisleri gerceklestirilmistir. Bu yiiriiyiisler, belirlenen
bolgelerde farkl giin ve saat dilimlerinde tekrarlanarak, ilgili mekanlarin isitsel peyzaj1 detayl
bir sekilde analiz edilmistir. Arastirma silirecinde, bdlgenin ses ¢evresini olusturan farkli ses
kaynaklan tespit edilmis ve bu unsurlar isitsel peyzajin baglamsal bilesenleri ¢ergevesinde
degerlendirilmistir. Ses yiiriiylisleri kapsaminda, ¢aligma alanlarin1 tanimlayan arka plan, 6n
plan ses kaynaklariyla birlikte bolgenin kimligini yansitacak sembol sesleri de igerecek sekilde
ses kayitlar1 gerceklestirilmistir. Her bir kentsel bolge i¢in ii¢ farkli alan belirlenmis ve bu
alanlara ait ses kayitlarindan ii¢ ayr1 ses klibi olusturulmustur. Ses kliplerinde, mekansal
baglami temsil eden sembol ses kaynaklarinin dogru bir sekilde belgelenmesine 6zen
gosterilmistir. Ses ¢evresinin kullanici algisina etkisini 6lgmek amaciyla katilimeilara ¢evirim
ici anket uygulanmistir. Her kentsel alan i¢in hazirlanan ii¢ ayr ses klibi, dijital bir platforma
yiiklenmis ve katilimcilardan bu kayitlar1 dinledikten sonra ilgili alana yodnelik sorular
cevaplamalari istenmistir. Anket kapsaminda katilimcilarin ses ¢evresi algilarint 6lgmek i¢in
isittikleri ses kaynaklarin1 tanimlamalarina yonelik acik uglu sorular ile besli Likert 6lgeginde
sifat giftlerini igeren sorular kullanilmistir.

Arastirma kapsaminda, isitsel peyzajin kentsel mekanda kullanici deneyimini dogrudan
etkiledigi belirlenmistir. Kent sakinlerinin ses ¢evresine dair algilari, yalnizca giiriiltii diizeyiyle
degil, seslerin niteligi ve anlamiyla da sekillenmektedir. Kent kimligini destekleyen sembol
seslerin taninabilir ve memnuniyet verici olarak algilanmasi durumunda, ses ¢evresi de genel
olarak olumlu bir sekilde degerlendirilmistir. Benzer sekilde, ses ¢cevresinde tanimlanan sembol
seslerin rahatsiz edici bulunmasi halinde, ses cevresi de genel olarak olumsuz bir bigimde
algilanmistir. Alan1 tanimlayan sembol seslerin korunmasi ve artirilmasi, isitsel cevrenin daha
dengeli ve yasanabilir hale gelmesine katki saglayacaktir. Caligma aynm1 zamanda isitsel
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peyzajin kentsel tasarim stratejileriyle entegre edilmesi gerektigine isaret etmektedir. Mekanin
akustik karakterinin gelistirilmesi, kentsel alanlarin daha kullanici dostu olmasini saglayarak
kent sakinlerinin mekansal memnuniyetini artiracaktir. Ayrica, isitsel peyzajin
degerlendirilmesi, yalnizca niceliksel oOlgiimlerle degil, niteliksel analizlerle de
desteklenmelidir. Bu caligma, sembol seslerin algilanabilirligi {lizerinden isitsel peyzaj
kalitesinin degerlendirilebilecegini ve kentsel akustik konforun iyilestirilmesine yonelik
verilerin tespitinde etkili bir yontem sundugunu ortaya koymustur. Gelecekteki arastirmalarda,
daha kapsamli nicel verilerin toplanmasi ve analiz siireglerinin genisletilmesi, isitsel peyzajin
mekansal ve psikolojik etkilerinin derinlemesine incelenmesine olanak taniyacaktir. Boylece,
kentsel tasarim siireclerine yonelik daha somut ve uygulanabilir éneriler gelistirilebilir. Isitsel
peyzajin kentlerin kimligini giliclendirme ve sosyal yasami zenginlestirme potansiyeli goz
oniinde bulunduruldugunda, bu alanda gelistirilecek stratejilerin kentsel mekan kalitesini
artirmada 6nemli bir rol oynayacag agiktir.

Anahtar Kelimeler: Isitsel peyzaj; Kent odaklari; Mekansal algi; Kent kimligi

ABSTRACT

Cities are not only experienced through their physical structures but also through the sounds
they contain, which shape their identity and atmosphere, creating distinct sensory impressions.
Soundscape, as a discipline, examines the impact of natural and built environment sounds on
individual perception and sensory experiences. The combination of natural and artificial sounds
emerges as a fundamental component of urban identity, influencing the aesthetic, social, and
cultural dimensions of urban spaces. This study investigates the effects of urban soundscapes
on human perception and user experience, emphasizing the role of sound in shaping urban
identity.

The research was conducted in five urban areas with varying spatial and acoustic
characteristics: (1) Cumhuriyet Square, 15 July Democracy Square, and Gazi Street in Elaz1g;
(2) Cmarlik Square and the Degirmendere coastal axis in Golciik, Kocaeli; (3) Pendik Coastal
Square, Marina, Central Market, and Dr. Tahsin Arcan Park in Istanbul; (4) Adapazari1 Train
Station Square, Donatim Park, and the commercial zone connecting them in Sakarya; and (5)
[zmit Walking Path, including Milli Irade Square, Izmit City Square, and Izmit Train Station in
Kocaeli. These locations were selected based on their diverse soundscapes and dynamic urban
characteristics.

The methodology included soundwalks conducted at different times and days to analyze the
auditory environment of each site. During these soundwalks, sound recordings were collected,
classifying keynote, signal, and soundmarks that define the identity of each space. Three
separate recordings were made for each location to document essential sound components.
Additionally, an online survey was conducted, where participants listened to these recordings
and answered perception-based questions using open-ended responses and a Likert scale.

Findings indicate that the perception of the urban soundscape directly impacts user experience.
Residents evaluated the sound environment based not only on noise levels but also on the
meaning and quality of sounds. When soundmarks aligned with urban identity, they were
perceived positively, enhancing user satisfaction. Conversely, disruptive soundmarks led to
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negative evaluations. The study highlights the necessity of integrating soundscape analysis into
urban design strategies to enhance acoustic comfort and improve urban livability. A holistic
approach that includes both qualitative and quantitative evaluations is recommended for future
research. The results suggest that improving the acoustic character of urban spaces can
contribute to a more user-friendly and livable city environment, reinforcing urban identity and
enriching social life.

Keywords: Soundscape; Urban hubs; Spatial perception; Urban identity
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Mezopotamya topraklar i¢inde Nemrut tarafindan kurulan ii¢ yerlesim yerinden biri olan
Nusaybin ¢ok katmanli bir gegmise ve kiiltiirel bir mirasa sahiptir. Tarihsel siire¢ i¢cinde kent
tizerinde Asurlular, Aramiler, Babiller, Medler, Persler, Selevkoslar, Ermeniler ve Romalilar
egemenlik kurmustur. Stratejik ve onemli bir smir kenti olan Nusaybin, imparatorluklarin
arasinda kente hakim olma amaciyla sik sik savaglara konu olmustur. Asurlularin,
Makedonyalilarm, Greklerin, Yahudilerin, Siiryanilerin, Romalilarin, Iranlilarin, Ermenilerin
ve Araplarin yerlesim yeri olmustur. Bu kiiltiir zenginligi, kiiltiir varliklar1 kalintilar1 {izerinde
katmanlasmis kent dokusunu olusturmaktadir. Kent; Mezopotamya, Babylonia, Assyria,
Commagene, Osrhoene, Bet Nahreyn, el-Cezire olarak adlandirilan cografi bolgelerde yer
almistir. Mezopotamya bdlgesinde; verimli hilal-bereketli hilal smirlart i¢inde neolitik ve
kalkolitik kiiltiirlerin gelistigi nemli kentlerden biridir. Ayn1 zamanda Nusaybin, ilk ¢aglardan
beri kaynaklarda ismi gegen, Siiryaniler ile Hristiyanlar i¢in 6nemli merkezlerden biri olarak
goriilen ve ‘ibadet edenlerin dag1’ anlamina gelen Tur Abdin bodlgesinde kurulan énemli bir
merkezlerden biridir. Ozellikle antik kaynaklarda bahsedilen Masius, Taurus, Tur Abdin, Izla
gibi dag silsileleri ile Dicle, Firat, Habur ve Hirmas (Cag Cag) gibi nehirler bolge cografyasi
ve kent i¢in son derece dnemli yer tutmaktadirlar.

Kentte bulunan Cag Cag vadisinde yer alan ve en erken yasam izine sahip olan Girnavaz
Hoyiigli’ nde kazi calismalarinin yapilmasi ile kent tarihi ve kent dokusu hakkinda 6nemli
bilgiler edinilmistir. 1980’lerde Prof. Dr. Hayat Erkanal baskanliginda yapilan kazilar
neticesinde Girnavaz Hoyligli'nde Hurri-Mitanni Uygarligina ait mimari kalintilara
rastlanilmistir. Ayni1 zamanda Geg¢ Uruk Dénemi ile Ge¢ Asur donemlerinde Girnavaz Hoyuigi’
niin yerlesim merkezi oldugunu gosteren kalintilar bulunmustur. Kalintilar 15181nda Siimer,
Akkad, Asur, Hurri-Mitanni ve Yeni Asur hakimiyetlerine girdigi anlagilmaktadir. Bolge
tizerinde yapilan incelemelerde ve yapilan kazi sonuglarinda Girnavaz Hoyiigii’ niin, Mitanni
Uygarlig1’ nin heniiz kesfedilmemis baskenti olan Wassugani oldugu goriisii giiclenmistir.
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Bununla birlikte Girnavaz Hoyiigii yerlesiminden sonra yerlesim yeri degisen kentin Nisibis
Hoytgi tizerine kuruldugu bilinmektedir. Giiniimiiz Nusaybin kenti, Nisibis Hoyiigii eski kent
kalintilarinin lizerinde kurulmus ve gelismistir. Kente ait eski izler goriilmekle birlikte kent
yerlesimi ve geleneksel kent dokusu hakkinda bilgi edinilmesi ve bu zengin mimari mirasin
belgelenmesi agisindan Nisibis Hoyiigli’ nde de kazi ¢alismalarinin yapilmasi 6nemlidir.

Dogu ile Bati arasinda 6nemli ticaret yollarinin iizerinde olan Nusaybin ayni zamanda Kral
Yollar glizergahlari {izerinde bulunmaktadir. Mezopotamya bolgesine gegmek i¢in 6nemli bir
kapt gorevi goren Nusaybin Kenti, dogudan batiya ve batidan doguya ilerlemek isteyen
imparatorluklarin giizergahi iizerinde oldugundan bir¢ok medeniyet arasinda paylasilamayan
bir kent olmustur. Paylasilamayan bu kent sik sik savaslara konu olmus ve bu yiizden fazlasiyla
tahrip olmugtur. Kentin giinlimiiz koruma sorunlar1 ve buna yonelik 6nerilerin sunulmasi ile
bu calismayla birlikte ileride yapilabilecek kent ve kent dokusunu korumaya yonelik 6nlemlerin
alinmas1 ve korumanin uygulanmast i¢in bir altlik olugturmas: hedeflenmektedir.

Nusaybin antik kenti gecmisten giiniimiize kadar fazlasiyla tahrip oldugundan geleneksel kent
dokusunu olusturan 6gelerin ve yapilarin analizini yapmak ig¢in literatiir ¢aligmasina ve
gbzlemsel olarak alan ¢alismasina agirlik verilmistir. Gegmisten giiniimiize kadar geleneksel
kent dokusunu olusturan &geleri, geleneksel yapilari, sokak dokusunu, yerlesim merkezi ve
birimlerinin sekillenis bi¢cimleri, donemindeki kentlerle olan iliskisi irdelenmistir. Kentin
sosyal, ekonomik ve kiiltiirel yapisinin kentin mimari yapisina etkileri incelenmistir. Alan
taramas1 asamasinda kent merkezinde olmak {izere eski kente ait kalintilar ya da izler, kent
dokusunu olusturan yapilar, kente katki saglayan yapilar ve kent baglami1 yerinde incelenmistir.
Koruma Bolge Kurulu tarafindan tescili yapilan yapilar, hoyiikler, sit alanlarinin giincel
durumlarn tizerinde analizler yapilmistir. Koruma Boélge Kurulu tarafindan tescili yapilan;
Girnavaz Hoyugii, Nisibis Hoyligli, Nusaybin Nekropol Alani, Mor Yakup Kilisesi, Bagdat
Kopriisii, Nusaybin Kisla Harabeleri, Zeynel Abidin Camii, Selman-1 Pak Tiirbesi, Kisla Camii
Minaresi, Han, Hamam, Abdulkadir Pasa Konag1, Caca Konutu ve Hamidiye Sehitligi ile ilgili
giincel durumlarinin tespitleri yapilmistir. Ayni1 zamanda tescile uygun oldugu diisiliniilen
geleneksel yapilar ile bu yapilarin geleneksel sokak dokusu iizerinde inceleme yapilarak kent
dokusuna katkis1 belirlenmistir. Geleneksel kent dokusu ve kent dokusunu olusturan 6gelerin
tespiti, belgelenmesi ve koruma sorunlari ile ilgili dnlemlerin alinmasina yonelik onerilerin
gelistirilmesi ¢aligmanin ana konusudur.

Nusaybin Kenti’nin kiiltiir zenginligiyle birlikte katmanlagan kiiltlir kalintilarinin tespiti igin
kaz1 ¢alismalar1 onerilmektedir. Kent dokusunu olusturan 6gelerin, kiiltiir varliklarinin ve
mimari yapilarin giiniimiiz koruma sorunlar1 ile ilgili bilgiler derlenmistir. Geg¢misten
giiniimiize kadar bir sinir kenti olan Nusaybin, siyasi anlasmazliktan ¢ikan her tiirlii olaydan
etkilenmekte ve zarar gormektedir. Kentin dokusunu olusturan tescilli kiiltlir varliklarina ve
mimari yapilara sahip ¢ikilmadigi i¢in geleneksel kent dokusu kaybolmaktadir. Tescilli kiiltiir
varliklariin ¢aglar boyunca aktarilmasi i¢in onarilmasi ve korunmasi gerekmektedir. Bu
baglamda kent dokusunu olusturan tescilli yapilarin yap1 bazinda koruma sorunlari
belirlenmistir. Ayn1 zamanda kent dokusunu besleyen ve tescile uygun olan sivil mimari
ornekler tespit edilmis olup tek yapi1 Olceginde koruma sorunlari belirlenmis, Oneriler
gelistirilmistir.

Anahtar Kelimeler: Nusaybin; Geleneksel kent dokusu, Mimari doku, Koruma sorunlari;
Koruma onerileri
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ABSTRACT

Nusaybin is one of the three settlements founded by Nemrut in Mesopotamia. It has been under
the rule of many civilizations such as Assyrians, Aramaeans, Babylonians, Medes, Persians,
Seleucids, Armenians, Romans, Greeks, Jews, Syriacs and Arabs. This historical richness forms
the multi-layered cultural heritage of the city. Nusaybin has been an important border and trade
city throughout history due to its strategic location. The city, which served as a passage between
the East and the West, has frequently been the scene of wars, which caused the destruction of
the city's structural and cultural fabric.

The oldest settlement traces in the city were discovered in the Girnavaz Mound located in the
Cag Cag Valley. In the excavations conducted by Prof. Dr. Hayat Erkanal in the 1980s,
architectural remains belonging to the Hurrian-Mitanni and Late Assyrian periods were found.
The view that Girnavaz could be the capital of the Mitanni Civilization, Wassugani, has been
strengthened. Later, the city was moved to the Nisibis Mound and the foundations of today's
Nusaybin were laid. Nusaybin's historical structures include cultural assets such as the Girnavaz
and Nisibis Mounds, Mor Yakup Church, Zeynel Abidin Mosque, Selman-i Pak Tomb,
Nusaybin Barracks Ruins and the Baghdad Bridge. The current status and conservation
problems of these structures registered by the Conservation Area Board were analyzed. In
addition, examples of civil architecture suitable for registration and traditional street patterns
were examined and their contributions to the urban fabric were determined. Civil architectural
examples that nourish the urban fabric and are suitable for registration have been identified,
conservation problems at the single structure scale have been determined and suggestions have
been developed.

The study covers the traditional texture of the city, street structure, civil architecture examples
and solution proposals for the protection of this texture. In order to transfer the historical
identity and cultural heritage of Nusaybin to future generations, it is of great importance to
continue excavations, repair registered structures and protect them together with traditional
structures.

Keywords: Nusaybin, Traditional urban texture; Architectural texture; Conservation
problems,; Conservation suggestions
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Deprem, son yillarda tilkemizde basta olmak iizere bircok cografyada meydana gelerek agir
hasarlara yol agmistir. Depremin olusum zaman1 dnceden bilinmemekle birlikte ilgili uzmanlar
tarafindan ge¢mis depremler lizerinden tahminler yapilmaktadir. Genellikle biiylik depremlerin
meydana geldigi ve etkiledigi cografyada can ve mal kayiplarina neden olmaktadir. 6 Subat
2023’te yasanan 7.7 ve 7.6 biiyiikliiglinde meydana gelen iki depremde etkilenen 11 ilimizde
(Kahramanmarag, Hatay, Elaz1g, Adiyaman, Gaziantep, Malatya, Kilis, Adana, Osmaniye,
Diyarbakir, Sanlurfa) biiylik hasarlar meydana gelmis yaklasik 50 binden fazla can kaybina
neden olmugstur. Merkez {issii Kahramanmaras olan ve pes pese yasanan iki biiyiik deprem,
genis bir etki alanina sahip olmasi, biiylik 6l¢ekte can kaybina ve ciddi mal kayiplara yol
acmasi nedeniyle Tiirkiye Cumhuriyeti tarihinin en yikici ve en fazla insam etkileyen dogal
afetlerinden biri olarak kaydedilmistir. Bu trajedi, yalnizca fiziksel yikimiyla degil, sosyal,
ekonomik ve psikolojik boyutlariyla da derin izler birakmis ve etkisini uzun yillar boyunca
siirdlirecek bir felaket olarak tarihe ge¢cmistir. Yasanan depremlerin etkiledigi kentlerdeki
yapilarda Oonemli hasarlar olugmustur. Olusan hasarlar yapinin insaat kalitesine, yapisal
ozelliklere, sismik dalgalarin siddetine ve projeden uygulamaya gecisteki hatalardan
kaynaklandig1 yerinde yapilan saha galigmalartyla tespit edilmistir. Deprem sonras1 afet bolgesi
ilan edilen kentlerde Cevre, Sehircilik ve Iklim Degisikligi Bakanlig1 tarafindan koordineli bir
sekilde hasar tespit ¢alismalar1 yapilmustir. Cevre, Sehircilik ve Iklim Degisikligi Bakanlig
tarafindan, yasanan depremden etkilenen 11 ilde yiirlitiilen hasar tespit g¢alismalarinda,
toplamda 5 milyon 4 bin bagimsiz boliim incelenmis, sonug olarak 821 bin 302 bagimsiz bolim
ile 279 bin yap1 acil yikilacak ya da yikilmis orta veya agir hasarli, olarak belirlenmistir (T.C.
Cevre ve Sehircilik Bakanligi, 2023). Ozellikle betonarme yapilardaki yikimlar ve agir
hasarlarin olusumu farkli nedenlere dayanmaktadir. Kolon-kiris birlesim noktalarindaki etriye
siklagtirmalarinin yonetmeliklere uygun sekilde yapilmamasi, ingaat sirasinda kullanilan
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betonun dayanim yetersizligi, kullanilan malzemelerin diisiik kalitesi, beton ile ¢elik arasindaki
aderansin saglanamamasi, kolon-kiris beton dokiimiiniin farkli zamanlarda yapilmasi sebebiyle
birlesim bolgelerinde meydana gelen soguk derz olusumlar1 gibi faktorler bu yapilarin zayif
noktalarini olusturmustur. Ayrica, zemin etiitlerinin dogru yapilmamasi ya da tamamen eksik
birakilmasi nedeniyle zeminde sivilasma, tasima giicii kaybi gibi problemlerle karsilagiimistir.
Bunun yani1 sira betonarme yapilardaki diisey tasiyict elemanlarin ve kesitlerin tiim katlarda
stireklilik gostermemesi nedeniyle rijitlik azalmasi, boyuna donatilarin yetersizligi gibi hatali
uygulamalar da deprem sonrasinda yapilarin hasar gérmesine neden olmustur.

Depreme kars1 dayanikli yapilarin siinek davranis sergileyerek deprem kuvvetlerini basariyla
soniimlemesi beklenir. Deprem sirasinda ya da sonrasinda esas hedef yapinin hi¢ hasar
gormemesi degil, ani bir sekilde gd¢gmesinin Oniine gecgilmesidir. Betonarme yapilarda hasara
neden olan faktorler degerlendirildiginde, yikici deprem sonrasi yapilarda az, orta ve agir
seviyelerde hasar meydana geldigi goriilmistiir. Hasar tespitleri incelendiginde yikilma
nedenlerinin genel olarak tek baslik altinda toplandigi net bir sekilde goriilmiistiir. Tespit
calismalar1 neticesinde, bolgedeki karkas sistemle insa edilmis yapilarda tespit edilen hasar
tirleri genellikle tasarim stireclerindeki yetersizliklerden, malzeme kalitesindeki diistik
standartlardan ve ingsaat uygulamalarindaki hatalardan kaynaklanmaktadir. Kahramanmaras
Depremi'nin ortaya ¢ikardigi bu hasarlar, bolgedeki yapilarin tasarim, ingaat ve malzeme
kullaniminda ciddi eksiklikler oldugunu bir kez daha gozler Oniine sermistir. Deprem
bolgelerinde yikima ugrayan yapilarin ya da hasar goren binalarda benzer hatalarin
tekrarlandig1 belirlenmistir. Tasarim asamasindan baslayan ve insaat siiresince devam eden
stiregte pek cok hatanin yapildigi, depreme dayanikli yapilar inga edilmedigi, kalitesiz malzeme
kullanim1 ve is¢iligin kotli olmasi, projeye uygun hareket edilmedigi, denetim eksikligi ve
thmallerin sik¢a yasandigi, sonug olarak giivensiz yapilarin ortaya ciktigir anlagilmaktadir.
Ozellikle standartlara uyulmadan bilesenlerinin secildigi niteliksiz beton kullanimi, nerviirsiiz
diiz donat1 kullanimi1 vb. gibi hatali uygulamalar betonarme yapilarda hasar olusumunu 6nemli
ol¢iide etkiledigi gozlemlenmistir.

Genel olarak tespit edilen baslica hasarlar; kolon hasarlar, kiris hasarlari, kolon-kiris birlesim
bolgesi hasarlari, doseme hasarlari, perde duvar hasarlari, yumusak kat problemleri, genel
yapisal deformasyonlar, yer degistirme-donme hareketleri, malzeme-tasarim-uygulama
hatalar1, yumusak kat hasarlari, kisa kolon olusumu, gii¢lii kiris-zayif kolon, donat1 kaynakl
hatalar, zemin etiidiinlin dogru yapilamamasi olarak tespit edilmistir.

Bu baglamda, 6 Subat 2023 tarihinde depremden etkilenen 11 ilde karkas yapilarda meydana
gelen hasar tiirleri incelenmistir. Mevcut bulgular, yapilarin detayli miihendislik
degerlendirmelerinin  gergeklestirilmesi ve gelecekteki afetlere karsi daha dayamikh
tasarimlarin gelistirilmesinin onemini agik¢a ortaya koymaktadir. Yapisal giliglendirme ve
yenileme projeleri, hasarlarin en aza indirgenmesi acisindan hayati bir rol tistlenmektedir. Hem
mevcut yapilarin performanslarinin analiz edilmesi hem de deprem riskine kars1 yeni yapilarin
dayanikliligini artirmaya yonelik adimlarin belirlenmesi agisindan kritik bir 6neme sahiptir.
Hasarin nedenlerini ortaya ¢ikaran bu miihendislik ¢aligmalari, yenileme veya yeniden insa
siireclerinde alinmasi gereken 6nlemlerin daha net bir sekilde tanimlanmasina olanak saglar.
Depremin neden oldugu hasarlarin 6nlenebilmesi icin ingaat uygulamalarmin standartlara
uygun bir sekilde gergeklestirilmesi ve siki bir denetim altinda tutulmasi, kritik 6nemde ve
gereklidir.
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Mevcut binalarda deprem dayamiklilifim1 artirict tasarim ve uygulamalarla yapilacak
giiclendirme c¢aligmalar1, gelecekte olusabilecek benzer hatalarin Oniline gegilmesini
saglayacaktir. Bunun yani sira, yeni yapilarin tasarim siirecinin deprem yonetmeliklerine uygun
yapilmasi, bu siireglerin titizlikle denetlenip uygulanmasi ve diizenli bakim ile gii¢lendirme
caligmalarinin aksatilmadan siirdiiriilmesi, deprem kaynakli hasarlarin etkilerini 6nemli 6l¢iide
azaltabilecegi degerlendirilmektedir.

Anahtar Kelimeler: 6 Subat Kahramanmaras depremi; Karkas yapilar; Hasar tipleri; Iscilik
hatalar; Yapt tasarimi

ABSTRACT

In recent years, earthquakes have occurred in many regions, especially in our country, causing
serious damage. Although the time of the earthquake is not known in advance, relevant experts
make estimates based on past earthquakes. Large earthquakes usually cause loss of life and
property in the geography where they occur and are affected.

In the two earthquakes with magnitudes of 7.7 and 7.6 that occurred on February 6, 2023,
significant damage occurred in 11 affected provinces (Kahramanmaras, Hatay, Elazig,
Adiyaman, Gaziantep, Malatya, Kilis, Adana, Osmaniye, Diyarbakir, and Sanliurfa), causing
approximately 50 thousand deaths. Significant damage occurred in the structures in the cities
affected by the earthquakes. It was determined by on-site field studies that the damages were
due to the construction quality of the structure, structural features, the intensity of seismic
waves, and errors in the transition from project to implementation.

In cities declared as disaster areas after the earthquake, coordinated damage assessment studies
were carried out by the Ministry of Environment, Urbanization, and Climate Change. When the
damage assessments were examined, it was seen that the causes of collapse were generally
grouped under one heading. It is understood that many mistakes were made in the process
starting from the design phase and continuing throughout the construction period, earthquake-
resistant structures were not built, poor quality materials were used and workmanship was poor,
the project was not followed, lack of inspection and negligence were frequently experienced,
and as a result, unsafe structures emerged.

In this study, the effects of the earthquakes that occurred in Pazarcik/Kahramanmaras and
surrounding provinces on frame structures on February 6, 2023 were investigated. To prevent
damage caused by the earthquake, it is important and necessary to carry out construction
practices following the standards and to ensure their control. Strengthening existing buildings
with designs and applications that will counteract the effects of earthquakes will prevent similar
errors in new structures. It is thought that the design of newly constructed structures, their
inspection and implementation by earthquake regulations, as well as regular maintenance and
reinforcement work without interruption, will reduce the effects of damages that may occur due
to earthquakes.

Keywords: February 6 Kahramanmaras earthquake; Frame structures, Damage types, Faulty
workmanship; Structural design.
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Salvia verticillata’nin Doku Kiltiri Yontemi
ile Cogaltilmasi
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Salvia cinsi, Lamiaceae (Labiatae) familyasinin en genis tiir ¢esitliligine sahip cinslerinden biri
olup, diinya genelinde yaygin bir dagilima sahiptir. Bu cins, basta Akdeniz havzasi olmak iizere,
Orta Dogu, Kuzey Afrika ve Amerika kitalarinda dogal olarak yetismektedir. Tiirkiye
florasinda 97 tiir, 4 alttiir ve 8 varyeteden olusan toplam 109 takson ile temsil edilen Salvia
cinsi, bunlardan 51°inin endemik olmasi nedeniyle biyolojik cesitlilik agisindan da biiyilik 6nem
tagimaktadir. Salvia tiirlerinin geleneksel tipta uzun yillardir kullanilmasi, bu bitkilerin
biyolojik ve kiiltiirel onemini ortaya koymaktadir. Gaz giderici, kas gevsetici, terlemeyi
Onleyici, yara iyilestirici, analjezik ve solunum yolu enfeksiyonlarini tedavi edici etkileriyle 6ne
cikan Salvia bitkileri, sahip olduklar1 zengin fitokimyasal igerikleri sayesinde modern bitki
biyolojisi arastirmalarinin da odagit haline gelmistir. Salvia tiirleri, yalnizca tibbi 6zellikleriyle
degil, ayn1 zamanda aromatik bitki ve siis bitkisi olarak da 6nem tagimaktadir. Salvia officinalis
(adacay1) basta olmak {izere bazi tiirler, mutfakta baharat olarak yaygin sekilde kullanilirken,
digerleri gorsel estetikleri nedeniyle peyzaj tasarimlarinda ve bahge diizenlemelerinde tercih
edilmektedir. Ozellikle ucucu yaglar, terpenoidler, flavonoidler ve fenolik asitler, bu bitkilerin
antimikrobiyal, antioksidan, antienflamatuar gibi etkilerini destekleyen baslica biyoaktif
bilesiklerdir. Sahip olduklar1 bu bilesenler nedeniyle Salvia tiirleri, modern tipta ve ilag
endiistrisinde potansiyel terapdtik ajanlar olarak giderek daha fazla ilgi gormektedir. Ancak, bu
bitkilerin bahsedilen 6zelliklerinden faydalanmak icin bitkilerin daha ¢ok dogadan toplanmasi
yontemi kullanilmaktadir Bitkilerin dogadan asir1 toplanmasi biyogesitliligi tehdit edebilir ve
dogal popiilasyonlarin azalmasina neden olabilir. Doku kiiltiirii teknikleri, Salvia tiirlerinin
korunmas: ve siirdiiriilebilir iiretimi i¢in etkili bir alternatif sunmaktadir. Biyoteknolojik
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yaklasimlar, 6zellikle bitki doku kiiltiiri teknikleri, sekonder metabolit liretimini optimize
etmek ve kontrollii kosullarda yliksek verimli bilesik elde etmek igin biiyiik avantajlar sunar.
S. verticillata, Avrupa’nin giiney ve orta kesimleri ile Bati Asya’da dogal olarak yetisen, ¢cok
yillik ve otsu bir bitki tiirii olup, 6zellikle mor ¢icekleri ve aromatik 6zellikleriyle dikkat ceker.
Bu tiir, hem ekolojik esnekligi hem de biyolojik potansiyeli nedeniyle ¢gogaltma caligmalarinda
model bitki adayi1 olarak degerlendirilmektedir. Bu ¢alismada, Salvia verticillata tiiriiniin doku
kiiltiiri yontemi kullanilarak in vitro kosullarda ¢ogaltilma olanaklari arastirilmistir. Bu amagla
bir bitki biiyime diizenleyicisi olan BAP (6-Benzilaminopurin) farkli konsantrasyonlari
denenmistir. BAP bitki doku kiiltiiriinde yaygin olarak kullanilan sentetik bir sitokinin tiiriidir.
Sitokininler, hiicre bdliinmesini (mitoz), siirglin olusumunu ve genel bitki biliytimesini tesvik
eden bitkisel hormonlardir. BAP, 6zellikle in vitro bitki ¢ogaltimi ve siirgiin proliferasyonu
siireclerinde biiyilk 6nem tagimaktadir. Daha Once yapilan ¢aligmalarda BAP hormonunun
Salvia tiirlerinde siirgiin gelisiminde TDZ (Thidiazuron) den daha etkili oldugu bildirilmistir.
Arastirmada, bitkinin tohumlar1 %70’lik etanol ile 30 saniye bekletildi, ardindan %]1’lik
sodyum hipoklorit (NaOCIl) ¢ozeltisinde 10 dakika yiizey sterilizasyonuna tabi tutulmustur.
Sterilizasyon sonrasinda tohumlar, bes kez steril saf su ile durulanmis ve hormonsuz yari
Murashige ve Skoog (2 MS) besi ortaminda ¢imlendirilmistir. /n vitro ¢imlendirme
calismalarindan elde edilen bitkicikler sinirli sayida oldugundan dolay1 oncelikle bunlarin
sayisini artirmak amaciyla bitkicikler 1.0 mg/l 6- BAP ve 0.1 mg/l IAA (indol-3-asetik asit)
ilaveli 1/1 MS besi ortaminda c¢ogaltilmslardir. Daha sonra S. Verticillata’nin siirgiin
gelisiminde en etkili BAP (6-benzilaminopurin) konsantrasyonunun belirlenmesi amaciyla bes
farkl1 BAP konsantrasyonu (0.1, 0.25, 0.5, 1.0 ve 2.0 mg/L) igeren MS ortamlarinda kiiltiire
alinmislardir. Kontrol grubu olarak hormon igermeyen standart MS besi ortami kullanilmistir.
Tim ¢imlendirme ve proliferasyon c¢alismalarinda makro ve mikro besin elementleri ve
vitaminleri igeren MS (Murashige ve Skoog) besi ortam1 kullanilmistir. Besiyerlerine karbon
kaynagi olarak sukroz (%3) ve katilastirma i¢in agar (5.4 g/L) ilave edilmistir. Hazirlanan besi
ortamlar1 besi ortamlarinin pH’1 tampon ¢ozeltilerle 5.8’e ayarlanarak, sterilizasyon i¢in 121
°C’de 20 dk. olacak sekilde otoklavlandi. Kiiltiirler, biiyiime odasinda 2542 °C sicaklikta ve 16
saat aydinlik / 8 saat karanlik olacak sekilde belirlenen 151k kosullarinda tutulmus ve 4 haftalik
gelisim silirecinin tamamlanmasinin ardindan biiylime verileri kaydedilmistir.

Elde edilen bulgulara gore, bitki gelisimi agisindan en yiiksek basari, 2.0 mg/L BAP igeren MS
ortaminda gozlenmistir. Eksplant basina en yiiksek ortalama siirgiin sayist (12.800 £ 7.495),
yaprak sayis1 (15.750 + 8.078) ve taze agirlik (0.422 £+ 0.207 mg) degerleri bu ortamlardan elde
edilmistir. Bu veriler, yiiksek BAP konsantrasyonunun siirgiin gelisimi iizerinde olumlu bir etki
yarattigint gostermektedir. Sonuglarimiz ayrica, diisik BAP konsantrasyonlarit kullanilan
ortamda gelisen bitkilerde siirgiin olusumunun smirli kaldigini, hormonun kullanilmayan
ortamlarda ise bitki gelisiminin oldukc¢a diisiik seviyelerde oldugunu gostermistir. Bu durum,
BAP hormonunun siirgiin proliferasyonu tizerindeki dogrudan etkisini vurgulamakta olup,
tiirlin in vitro kosullarda basarili bir sekilde ¢ogaltilabilmesi i¢in hormon dengesinin kritik bir
parametre oldugunu ortaya koymaktadir.
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Elde edilen sonuglar, Salvia verticillata’nin doku kiiltiiri yontemiyle laboratuvar kosullarinda
etkin bigimde c¢ogaltilabilecegini gostermektedir. Bu durum, hem tiiriin genetik materyalinin
korunmasi1 hem de biyoteknolojik yontemlerle yiliksek verimli ve kontrollii bitki {iretimi
acisindan 6nemli bir avantaj saglamaktadir. Ayrica, bu c¢alismanin sonuglari, doku kiiltiirii
tekniklerinin optimizasyonu ve farkl bitki tiirlerinde ¢ogaltma stratejilerinin gelistirilmesine
yonelik ileri diizey biyolojik analizler i¢in de giiclii bir temel sunmaktadir.

Sonug olarak, bu ¢alisma Salvia verticillata’nin in vitro ¢ogaltilmasinda BAP hormonunun
etkili oldugunu ve uygun doku kiiltiirii kosullar1 altinda bu tiirin hizli ve verimli bir sekilde
iretilebilecegini ortaya koymustur. Bu bulgular, hem koruma biyolojisi hem de biyoteknoloji
alanlarinda gelecekte yapilacak caligsmalara yol gosterici niteliktedir.

Anahtar Kelimeler: Doku kiiltiirii, Salvia verticillata, 6-benzilaminopurin, in vitro ¢ogaltma,
biyoteknoloji

ABSTRACT

The genus Salvia, belonging to the Lamiaceae (Labiatae) family, represents one of the most
species-rich genera with a widespread global distribution. This genus is naturally found in the
Mediterranean Basin, the Middle East, North Africa, and the Americas. In Turkey’s flora, it is
represented by 109 taxa including 97 species, 4 subspecies, and 8 varieties, 51 of which are
endemic. The traditional medicinal use of Salvia species for centuries underscores their
biological and cultural significance. Their well-known carminative, relaxing, antiperspirant,
wound-healing, analgesic, and respiratory-relieving properties stem from their rich
phytochemical compositions. Essential oils, terpenoids, flavonoids, and phenolic acids are the
primary bioactive compounds responsible for their antimicrobial, antioxidant, and anti-
inflammatory effects.

In this study, the in vitro propagation potential of Salvia verticillata was investigated using
tissue culture methods. S. verticillata is a perennial herbaceous species naturally distributed in
southern and central Europe as well as western Asia. With its purple flowers and aromatic
characteristics, this species has been considered a promising candidate in propagation studies
due to its ecological flexibility and biological potential.

In the experiment, seeds were surface sterilized using 70% ethanol for 30 seconds followed by
immersion in 1% sodium hypochlorite (NaOCl) solution for 10 minutes. After sterilization,
seeds were rinsed five times with sterile distilled water and germinated in a hormone-free half-
strength Murashige and Skoog (%2 MS) medium. Explants obtained from the germinated
seedlings were cultured in MS media containing different concentrations of 6-
benzylaminopurine (BAP) (0.1, 0.25, 0.5, 1.0, and 2.0 mg/L). A hormone-free MS medium was
used as the control group.

The results showed that the most successful plant development occurred in the MS medium
supplemented with 2.0 mg/L BAP. In this medium, the average number of shoots per explant
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was 12.800 £ 7.495, number of leaves was 15.750 = 8.078, and fresh weight was 0.422 + 0.207
mg. These findings emphasize the pronounced effect of higher BAP concentrations on shoot
proliferation. In contrast, shoot formation was limited at lower BAP concentrations, and
development was minimal in hormone-free conditions. This highlights the critical role of BAP
in promoting shoot development and efficient in vitro propagation of this species.

The study concludes that Salvia verticillata can be successfully propagated under laboratory
conditions using tissue culture techniques. This offers significant advantages in preserving the
species’ genetic resources and enabling high-yield, controlled plant production through
biotechnological means. Moreover, the outcomes provide a strong foundation for further
optimization of tissue culture protocols and the development of advanced propagation strategies
for various plant species.

Keywords: Tissue culture, Salvia verticillata, 6-benzylaminopurine, in vitro propagation,
biotechnology
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Bu ¢alismanin amaci, Diyarbakir ve ¢evre illerden habituel abortus (tekrarlayan gebelik kaybi)
nedeni ile bagvuran olgularin periferik kanda kromozom analizi ve trombofili panel
sonuglarinin  degerlendirilmesi, diisiik kayiplarinin sebepleri, parametrelerde Tiirkiye
poptilasyonu ile bir farklilik olup olmadigini ortaya koymak ve parametrelerde farklilik
saptanmast durumunda bu durumun sebeplerini aydinlatabilecek caligmalara 11k tutmak
arastirmamizin olasi faydalar1 arasinda yer almaktadir.

Tekrarlayan gebelik kaybi goriilen hastalardan edtali ve heparinli olmak {izere kromozom ve
trombofili testi calismast amaciyla kan alindi. Trombofili paneli ¢alismasi i¢in HiGenoMB
izolasyon kiti kullanildi. izolasyon igin plate kuyucuklarina koyulmak {izere magnetic breads,
RNAse A solution, Proteinase K i¢ceren mix hazirlandi. Hazirlanan mixten her kuyucugua 54 p
eklendi. Mix sonras1 ¢alisilacak her hastanin edtal: tiipiindeki kandan 310 eklendi. izolasyon
cithazinda izole edilen DNA numunesi eppendorf tiiplerine aktarildi.

Trombofili paneli i¢in GeneMap Trombophilia kiti kullanildi. FII, FV, FXII, C677T, A1298C
ve PAI mutasyonlar1 incelenmek {iizere her bir kuyucuga ayr1 ayr1 8.5 p eklendi. Izole edilen
DNA numunesinden 1.5p alinarak mutasyonlar ile birlestirildi. Realtime PCR ile faktdrlerin
mutasyona sahip olup olmamasi analiz edildi.
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Calismamizda trombofili panelinde FII ve FV mutasyonlarinin kadin bireylerde tekrarlayan
gebelik kaybinda biiylik rol oynadig1 gosterilmis ve bu mutasyonlara sahip bireylerin diisiik
riskini arttirdig1 bildirilmistir. Mutasyonlarin kan1 pihtilastirmasi sebebiyle kan sulandiric
ilaglarin gerekirse trombolitik tedavi kateterler, stent veya pihtinin alinmasi islemi olan
trombektom pihtilagsmay1 biiyiik 6l¢iide inhibe ettigi calismalar devam etmektedir. Dolayisiyla
bu ¢alismada tekrarlayan gebelik kayb1 Gykiisii olan hastalarin pihtilagma faktorii ve kromozom
analizi sonuglarinin degerlendirilmesi yeni tedavi stratejilerinin olusturulmasi ile tekrarlayan
diisiik kaybi sonuglarinin ortaya c¢ikmasit engellenerek yeni calismalara 1s1k tutacagi
diistiniilmektedir.

Anahtar Kelimeler; Tekrarlayan gebelik kaybi, Trombofili, FII ve FV mutasyonlari

ABSTRACT

The aim of this study is to evaluate the results of chromosomal analysis and thrombophilia panel
in peripheral blood of patients who applied due to habitual abortion (recurrent pregnancy loss)
from Diyarbakir and surrounding provinces. The study seeks to identify the causes of pregnancy
losses, determine whether there are any differences in parameters compared to the Turkish
population, and if differences are found, to shed light on studies that could clarify the reasons
for these differences. These are among the potential benefits of our research.

Blood samples were collected from patients with recurrent pregnancy loss for chromosomal
and thrombophilia testing, including both EDTA and heparinized samples. For the
thrombophilia panel, the HiGenoMB isolation kit was used. A mix containing magnetic beads,
RNAse A solution, and Proteinase K was prepared for isolation. 54 pl of the prepared mix was
added to each well. After mixing, 310 pul of blood from each patient’s EDTA tube was added
to the wells. The DNA samples isolated in the isolation device were transferred to Eppendorf
tubes.

For the thrombophilia panel, the GeneMap Thrombophilia kit was used. FII, FV, FXII, C677T,
A1298C, and PAI mutations were analyzed, and 8.5 ul was added to each well separately. 1.5
ul of the isolated DNA sample was taken and combined with the mutations. The presence of
mutations in the factors was analyzed using realtime PCR.

In our study, it was shown that FII and FV mutations in the thrombophilia panel play a
significant role in recurrent pregnancy loss in women, and individuals with these mutations
were reported to have an increased risk of miscarriage. Due to the blood clotting caused by
these mutations, studies are ongoing to evaluate how anticoagulant medications, and if
necessary, thrombolytic treatments, catheters, stents, or thrombectomy procedures, which
involve the removal of the clot, significantly inhibit coagulation. Therefore, in this study, the
evaluation of coagulation factor and chromosomal analysis results in patients with a history of
recurrent pregnancy loss is expected to contribute to the development of new treatment
strategies, preventing recurrent pregnancy loss outcomes, and shedding light on future research.

Keywords: Recurrent pregnancy loss, Thrombophilia, FII and FV mutations
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Geleneksel su mimarisi, tarth boyunca suyun kontrolii, depolanmasi ve kullanimi i¢in
gelistirilmis teknik ve yapilart icerir. Su kemerleri, sarniglar, hamamlar, ¢camasirhaneler,
cesmeler ve sulama kanallarinin yani sira, tas degirmenler de bu mimarinin vazgegilmez bir
parcasi olarak dikkat ¢ceker. Tas degirmenler, hem suyun enerji kaynagi olarak kullanildigi hem
de suyla dogrudan iliski kuran islevsel yapilar olarak, geleneksel su mimarisi igerisinde 6zgiin
bir yer edinmistir.

Tas degirmenler, genellikle tahil 6glitmek amaciyla kullanilan, dogal tas bloklardan yapilan ve
basit mekanik islevsellik sunan geleneksel yapilar olarak tanimlanabilir. Tarimsal iiretimde
temel bir arag¢ olarak tarih boyunca onemli bir rol oynamistir. Geleneksel tas degirmenler,
kullanim amaglarinin  6tesinde, mimari ve kiiltlirel mirasin bir pargast olarak
degerlendirilmektedir. ik prototiplerinin Antik Cag’da, dzellikle Mezopotamya ve Anadolu’da
ortaya ¢iktig1 diisiiniilmektedir. Bu donemde kullanilan el degirmenleri, zamanla daha biiytik
ve islevsel mekanik sistemlere evrilmistir. Orta Cag’da, Anadolu’ya 6zgii teknikler eklenerek
degirmenlerin hem teknolojik hem de mimari yapilar1 zenginlestirilmistir. Bu siireg, yerel
toplumlarin tarim ekonomisi tizerindeki etkisiyle birlikte, tag degirmenlerin sosyal ve kiiltiirel
yasamda da merkezi bir yer edinmesini saglamistir. Tas degirmenler, tarihsel siiregteki
onemlerini biiyiik Olgiide yitirmis olsalar da giinlimiizde bazi bdlgelerde hala yerel ve
geleneksel tretim siireclerinde kullanilmaktadir. Bununla birlikte, bir¢ogu islevselligini
kaybetmis ve genellikle kiiltiirel mirasin bir parcasi olarak korunmasi ve sergilenmesi gereken
yapilar haline gelmistir. Bu durum, tas degirmenlerin modern kullanimina yonelik alternatif
yontemlerin ve koruma yaklasimlarmin gelistirilmesini gerektirmektedir. Savur’daki tas
degirmenler, bu tarihsel evrimin bir pargasi olarak, bolgenin tarimsal ve mimari gelisimine katk1
sunmus yapilardir.
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Bu calisma, tas degirmenlerin Savur’un kent dokusundaki tarihi, mimari ve toplumsal
baglamdaki rollerini incelemeyi amaglamaktadir. Ozellikle bu yapilarin kentin genel
yapisindaki konumlari, mimari 6zellikleri ve korunma durumlar1 ele alinarak hem tarihi
degerlerinin hem de giiniimiizdeki durumlarinin kayit altina alinmasi hedeflenmektedir.

Boylelikle, tas degirmenlerin yalnizca ge¢misin sessiz taniklar1 degil, ayn1 zamanda kentin
kimligini sekillendiren ve giiniimiize taginmasi gereken Onemli miraslar olduguna dikkat
cekilmektedir.

Anahtar Kelimeler: Tas degirmenler; Savur; Koruma, Kullanim

ABSTRACT

Traditional Water Architecture encompasses techniques and structures developed throughout
history for the control, storage, and utilization of water. Essential components of this
architectural tradition include aqueducts, cisterns, fountains, irrigation channels, and
millstones. Among these, stone mills hold a distinctive place as functional structures directly
interacting with water, while simultaneously utilizing its energy as a source.

Stone mills are typically defined as traditional structures crafted from natural stone blocks,
primarily used for grinding grains, featuring simple mechanical functionality. These mills have
played a significant role in agricultural production throughout history. Beyond their utilitarian
purpose, traditional stone mills are regarded as integral components of architectural and cultural
heritage. Their initial prototypes are believed to have originated in antiquity, specifically in
regions such as Mesopotamia and Anatolia. Initially comprising hand mills, these systems
gradually evolved into larger and more functional mechanical constructs. During the Middle
Ages, techniques unique to Anatolia enriched the technological and architectural elements of
these mills, further establishing their significance within local agricultural economies and their
central role in social and cultural life.

Although stone mills have lost much of their importance over time, they are still utilized in
certain areas for traditional local production processes. However, many of these structures have
lost their functionality and are now recognized as significant historical artifacts requiring
conservation and exhibition. This necessity calls for the development of modern utilization
methods and preservation approaches for stone mills. The stone mills of Savur, as a part of this
historical evolution, have contributed to the agricultural and architectural progress of the region.

This study aims to examine the roles of stone mills within the historical, architectural, and
societal context of Savur’s urban fabric. By assessing their spatial placement, architectural
characteristics, and preservation status within the city, the study seeks to document their
historical significance and current state. In doing so, the intention is to highlight stone mills not
merely as silent witnesses of the past, but as pivotal elements shaping the identity of the city
and serving as essential cultural heritage to be carried into the future.

Keywords: Stone mills, Savur, Preservation, Utilization
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Bu caligmada anti invariant ve slant alt manifoldlarin bir genellemesi olan pseudo slant alt
manifoldlar hemen hemen kontak s manifoldlarin yeni bir sinifi olan genellestirilen Kenmotsu
manifoldlar i¢in tamimlanmis ve c¢alisilmistir. Temel olarak Genellestirilen kenmotsu
manifoldun bir Pseudo slant altmanifoldu tanimindan ortaya ¢ikan distribiisyonlarin geometrisi
incelenmistir. Bu kapsamda Genellestirilen kenmotsu manifoltun psudo slant altmanifoldunu
olusturan anti invariant ve slant distribiisyonlari i¢in ayr1 ayr1 integrallenebilirlik total geodezik
total umbiliklik gibi 6zellikleri arastirilmistir.

Diger taraftan genellestirilen kenmotsu uzay formu i¢in pseudo slant altmanifold kavrami
calisilmigtir. Pseudo slant altmanifold tanimindan ortaya ¢ikan anti invariant ve slant
distriblisyonlarin egrilik 6zellikleri incelenmistir. Burden hareketle distribiisyonlarin Einstein
olma sartlar1 elde edilmistir

Bu c¢aligmanin amaci, literatiire katki saglayarak genellestilen Kenmotsu manifoldlarinin
altmanifoldlarina dair yeni bir smnifi incelemektir. Pseudo slant altmanifoldlar diferansiyel
geometri, fizik, miihendislik ve birgok bilim dalinda énemli uygulamalara sahiptir. Ozellikle
genellestirilen Kenmotsu manifoldlar genel gorelilik, Riemann geometri temelli teoriler ve
miihendislikte ylizey analizleri gibi alanlarda kritik rol oynamaktadir.Matematiksel literatiirde
eksik kalan bazi noktalarin giderilmesi, Genellestirilen Kenmotsu manifoldlari iizerine yapilan
calismalarin genisletilmesi, diferansiyel geometrinin uygulama alanlarinin artirilmasi
hedeflenmektedir.

Anahtar Kelimeler: Genellestirilen Kenmotsu manifoldlar; Pseudo-slant altmanifoldlar;
Einstein manifold
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ABSTRACT

In this paper, pseudo slant submanifolds, a generalization of anti-invariant and slant
submanifolds, are defined and studied for a new class of almost contact s-manifolds, the
generalized Kenmotsu manifolds. Basically, the geometry of distributions arising from the
definition of a pseudo slant submanifold of a generalized kenmotsu manifold is studied. In this
context, properties such as integrability total geodesic total umbilicity are investigated
separately for the anti invariant and slant distributions forming the pseudo slant submanifold of
the generalized kenmotsu manifold.

On the other hand, the concept of pseudo slant submanifold for the generalized kenmotsu space
form is studied. The curvature properties of anti-invariant and slant distributions arising from
the definition of pseudo slant submanifolds are analyzed. Based on this, Einstein conditions for
distributions are obtained

The aim of this paper is to contribute to the literature by studying a new class of submanifolds
of generalized Kenmotsu manifolds. Pseudo slant submanifolds have important applications in
differential geometry, physics, engineering and many other fields of science. In particular,
generalized Kenmotsu manifolds play a critical role in areas such as general relativity, theories
based on Riemannian geometry and surface analysis in engineering. It is aimed to fill some
missing points in the mathematical literature, to expand the studies on generalized Kenmotsu
manifolds and to increase the application areas of differential geometry.

Keywords: Generalized Kenmotsu manifolds; Pseudo-slant submanifolds; Einstein manifolds
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Depremlerden edinilen aci tecriibeler, depreme dayanikli yap1 tasariminin 6nemini ve mevcut
yapilarin deprem performanslarinin degerlendirilmesinin gerekliligini tekrar hafizalara
kazimaktadir. Bu konuda yapilan c¢aligmalara teknolojik yontemler de eklenmistir. Bu
yontemlerden biri de aktif kontrol sistemleridir. Aktif kontrol sistemlerinin insaat
miihendisliginde kullanilmasina yonlendiren etmenler, deprem ve riizgar gibi yanal kuvvetler
altinda yapilarin hasar gormesi, hatta yikilmasidir. Aktif kontrol yontemleri, pasif kontrol
yontemlerinden farkli olarak, deprem etkilerine karsi bu etkilerin sonucunda ortaya ¢ikacak
yapinin tepkisini azaltmaya yonelik olarak ters yonde binanin tepki vermesini saglamayi
amaglamaktadir. Deprem kuvvetlerinin yapilarda yikima gotliren parametrelerden onemli
olanlarindan ikisi tepe deplasmani ve goreli kat dtelemeleridir. Aktif kontrol sistemleri bu
parametreleri sinirlamak i¢in sisteme ters yonde deplasman vererek yapinin stabilitesini
korumaya calisir. Aktif kontrol sistemleri iizerine ¢alismalar devam etmektedir. Ilk olarak 1960
da Eugene Freyssinet, yiiksek binalar i¢in aktif tendon kontrolii, 1987 yilinda ise Jahn. N. Yang
tarafindan bir aktif kontrol sistem algoritmasi olan optimal kapali ¢gevrim kontrol algoritmast
gelistirilmistir. Kontrol sistemleri mekanizmay1 denetleyerek belli zaman araliklarinda deprem
titresimlerini algilayip bu titresimleri, olusturulan kontrol algoritmasina gére azaltmasindan
dolay1 her biiyiikliikteki depreme dayanacak sekilde tasarlanir. Yiiksek binalar az katli binalara
gore tasarimlari birbirlerinden oldukca farklidir. Yiiksek binalarin az katl binalara gore yapisal
elemanlarinin boyutlari, dinamik parametreleri ve elastik tesi davranislarn farklidir. Ayrica
yapinin yiiksekligi arttikca periyodu da artacagindan dolay1 tepe deplasmaninda da artig
gozlenecektir. Bunun yani sira, aktif kontrol sistemlerinin yiiksek yapilarda tercih edilmesinin
bir diger nedeni de teknolojik bir yontem olmasinin beraberinde getirdigi ekonomik
parametrelerdir. Calisma kapsaminda 18 Mayis 1940 tarihinde gerceklesen Elcentro
depreminin deprem ivme kayd: dlgeklenerek kullanilmistir. ivme kayitlarinda ilk 6 degerden
sonrasindaki olan degerler ise yaklasik olarak hesap sistemine katilmistir. Zaman tanim
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alaninda analiz yonteminde Oncelikle gercek deprem kayitlarindan yararlanilir. Yeterince
deprem kaydinin bulunmamasi durumunda yapay deprem kayitlar1 da iiretilebilir.

Aktif kontrollii sistem i¢in LQR (Linear Quadratic Regulator) ve runge kutta ydntemi
kullanilmistir. Normal bina sistemi i¢in ise zaman tanim analizinde bir ¢dziimleme yapilarak
sonuglar kiyaslanmistir. Aktif kontrol yontemlerinde istenen durum uzayina gore bir¢ok
yontem mevcuttur. Bunlar karigik, stokastik, adaptif ve optimal kontrol olarak
adlandirilmaktadir. Karisik kontrol hem pasif hem de aktif kontrol elemanlari ile kullanilmakta,
pasif kontrol sistemli bir yapinin performansini iyilestirmek icin yarar saglamaktadir. Stokastik
kontrol; Yapinin dinamik yiikler altinda modellemesi yapilirken olusan belirsizlikler (ne kadar
deprem ivmesinin etki edeceginin belli olmamasi gibi) durumlarin sonucunda olusan
bozulmalart diizeltmek {izerine var olan kontroldiir. Optimal kontrol; Bir yapiy1 tasarlamadan
once hangi amag¢ dogrultusunda nasil yapilacagi, nerede yapilacagi gibi parametreler
belirlenerek yapilmaktadir. Bu kontrol mekanizmasi da belirlenmis olan amag¢ fonksiyonun
maksimum ve minimum yapilmasindan elde edilmektedir. Optimalden bahsedebilmek icin
bagimli ve bagimsiz degiskenlerin hangi kisitlar altinda degistiginin belirtilmesi gereklidir.
Ciinkii herhangi bir degisken bir problemi ¢ézerken diger bir problemin ¢6ziimiinde etken
olmayabilmektedir. Bu yap1 tasariminda da optimal kontrol mekanizmasinda LQR metodu isin
icine katilarak sistem fonksiyonu ile kontrol enerjisinin belli bir kuadratik fonksiyon icerisinde
calismasi esas alinarak bir ¢oziimleme yapilmasi amaglanmistir

Bu calisma kapsaminda betonarme yapilarin deprem etkileri sonucunda olusan kat
Otelenmelerini diisiik tutacak, yapimnin gé¢me durumuna erigsmesini engelleyecek olan aktif
kontrollii bir bina ile geleneksel bir binanin, Matlab programinda hazirlanmis olan algoritmaya
gore kat deplasmanlarinin ve tepe deplasmanlarinin karsilagtirilmasi yapilmistir. 6 kath bir
binanin kiitle, rijitlik ve soniim degerleri kullanilarak bir hesaplama yapilmistir. Analiz
sonucunda ¢ikan veriler normal bina ve aktif kontrollii bina i¢in kiyaslanmistir. Kiyaslama
yapilirken Elcentro deprem kayitlar1 kullanilmistir. Aktif kontrollii binada tepe deplasmani
0.006 mm iken geleneksel binada 95.62 mm bulunmustur. Bulunan bu degerler aktif kontrol
sisteminin tepe deplasmanini ne Ol¢lide azalttigin1 gdstermesi bakimindan carpicidir. Tepe
deplasman degerinin yani sira goreli kat 6telemeleri i¢in de ayn1 durum s6z konusudur. Boylece
deplasmani sinirlanmis yapmin deprem etkilerine iyi bir tepki verdigi soylenebilir. Yapisal
parametrelerinin belirlenmesi sonucu olusan zaman tanim analizi denklemine gore aktif kontrol
sistem mekanizmasinin, kontrol elemanini olusturmak i¢in iki denklemin birbirine esitlenmesi
sonucunda ortaya ¢ikan matris formundaki yeni denklem meydana gelmistir. Bunun sonucunda
ise yap1 ne kadar siinek, rijit, detaylandirma ya da boyutlandirma gibi parametrelere dikkat
edilerek bir tasarim yapilmis olsa da deprem de gosterecegi davranis durumu, ortaya yazilan
kodun ¢ikis datasina gore boyle olmayacagi goriilmiistiir.

Aktif kontrol sistemlerinde bulunan kontrol yontemlerinden optimal kontrol yonteminde ani
acik-cevri optimal kontrol algoritmasinin diger kontrol metotlarina gore degerlendirildiginde
daha uygun olacagi dngoriilmektedir. Bu amacin yerine getirebilmesi icin yeni aktif kontrol
cihazlarin gelistirilmesine ihtiyag vardir.

Anahtar Kelimeler: Aktif kontrol sistemleri, Deprem, Optimal kontrol, LOR metodu
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ABSTRACT

The painful experiences gained from earthquakes repeatedly highlight the importance of
earthquake-resistant building design and the necessity of evaluating the seismic performance of
existing structures. Technological methods have also been incorporated into studies in this field.
One of these methods is active control systems. The factors that lead to the use of active control
systems in civil engineering are the damage or even collapse of structures under lateral forces
such as earthquakes and winds. Unlike passive control methods, active control methods aim to
reduce the building's response by making it react in the opposite direction to the effects of an
earthquake. Two important parameters that contribute to structural collapse due to seismic
forces are top displacement and relative floor displacements. Active control systems attempt to
maintain the stability of the structure by providing opposite displacement to limit these
parameters. Research on active control systems is ongoing. Initially, in 1960, Eugene Freyssinet
developed active tendon control for high-rise buildings, and in 1987, Jahn N. Yang developed
an optimal closed-loop control algorithm, a type of active control system algorithm. Control
systems are designed to withstand earthquakes of any magnitude, as they monitor and control
the system’s response by detecting seismic vibrations and reducing them according to a control
algorithm. The design of high-rise buildings differs significantly from that of low-rise buildings.
Structural elements, dynamic parameters, and behavior beyond elasticity are different for high-
rise buildings compared to low-rise ones. Additionally, as the height of the structure increases,
the period also increases, leading to a greater top displacement. Furthermore, another reason
active control systems are preferred in high-rise buildings is the economic factors that come
with the technological nature of the method. In this study, the acceleration record of the El
Centro earthquake that occurred on May 18, 1940, was scaled and used. The values after the
first six values in the acceleration records were approximately incorporated into the calculation
system. In the time-domain analysis method, real earthquake records are primarily used. If
sufficient earthquake records are not available, artificial earthquake records can also be
generated.

Keywords: Active control systems, Earthquake, Optimal control, LOR method
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Nanoteknoloji, en az bir boyuttaki en kiiciik islevsel organizasyonu nanometre 6l¢eginde veya
metrenin  milyarda biri diizeyinde olan malzeme ve cihazlarin tasarimi, sentezi,
karakterizasyonu ve uygulanmasiyla ilgilenen bilim olarak tanimlanabilir. Nanoboyutlu
yapilar; nanopartikiiller, nanotiipler, nanoteller, nanokristaller, nanogubuklar ve nano ince
filmler olmak {izere boliimlerden olusur. Boyutlar1 100 nm ve daha kii¢lik olan toz parcacik
olarak ifade edilen nanopartikiiller, nano malzemenin ve dolayistyla nanoteknoloji biliminin
temelini olusturmaktadir. Nanopartikiiller (NP) yap1 ve sekil bakimindan nanogubuk, nanofilm,
nanokristal, nanotiip, nanotel, ¢ekirdek-kabuk, katkili, bosluklu, sandvi¢ ve c¢ok yiizlii gibi
cesitli morfolojilerde bulunurlar. NP’lerde, boyut oranlan kiiciildiikge yiizey alan1 ve yiizey
enerjisi arttig1 icin, NP“lin nanometre boyutlarinda donma noktasi, kaynama noktasi, kimyasal
reaksiyon verme egilimi, fiziksel, kimyasal, optik, elektriksel, renk, katalitik, iletkenlik,
biyoaktivite ve toksisite gibi fizikokimyasal Ozellikleri degismektedir. NP’lerin kiiciik
boyutlara sahip oldugundan benzersiz fizikokimyasal ve morfolojik 6zelliklere (kuantum
etkileri, nano boyut ve yiiksek yiizey kiitle orani gibi) sahiptir. Bu tiir 6zellikleri
nanomalzemeleri diger ticari malzemelere kiyasla daha cazip kilmaktadir. Elektron
Paramanyetik Rezonans (EPR) spektroskopisi, yiiksek teknolojili malzemelerin 6zelliklerini
kesfetmenin modern yollarindan biridir ve eslenmemis elektronlar1 olan numuneleri tespit
etmek icin kullanilan spektroskopik bir yontemdir. EPR, bir maddenin manyetik 6zelliklerini
incelemek icin kullanilan bir spektroskopik tekniktir. EPR, 6zellikle paramanyetik sistemlerin
incelemesi i¢in giiclii bir spektroskopi yontemidir. EPR spektroskopisi genis uygulama
alanlartyla cesitli bilim dallarinda yaygin olarak kullanilmaktadir. EPR teknigi ile Kati, siv1 ve
gaz fazindaki serbest radikaller, Gec¢is metal iyonlar1 barindiran yapilar, Yiiksek enerjili
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radyasyona maruz kalmis yapilar, Katilardaki degisik nokta kusurlar1 ve Birden fazla
eslenmemis elektrona sahip sistemler incelenebilir. EPR, bir¢ok bilimsel disiplinde genis bir
kullanim alanina sahiptir ve materyal bilimi, kimya, biyokimya, biyoloji, tip ve ¢evre bilimleri
gibi alanlarda 6nemli bir aragtirma araci olarak kabul edilir. EPR teknigi ile paramanyetik
ozellik gosteren, elektriksel iletkenligi minimum, nemli ya da sulu olmayan toz ya da kati
durumundaki biitlin numunelerin spektrumlart aliabilir. EPR spektrometreleri, teknik
nedenlere baglh olarak sabit mikro dalga frekansi ve degisken manyetik alan ilkesine gore
calisir. EPR enerji seviyesinin gegisleri 10-140 mikro elektron volt araligindadir. EPR, bir
spektroskopi araci olarak kullanildigi zaman; ¢izgi genisligi, ¢izgi siddeti, ¢izgi yarilmalari,
cizgi kaymasi, c¢izgi sekli ve durulma zamanlan gibi fiziksel nicelikleri Olger. EPR
spektroskopisi ile nanopatikiillerin elektronik duyarliliginin belirlenmesi igin ¢ok giiglii bir
aractir. EPR spektroskopisi, nanopartikiiliin i¢cindeki paramanyetik tiirlerin ve aktif elektronik
merkezlerin varligi tespit etmede kullanilir. Mikrodalga, gama 151n dozu ve sicaklik degerlerini
degistirerek EPR spektroskopisinde c¢izgi sekli boyutuna bakilarak nanopartikiil hakkinda
yorum yapabiliriz. Isin madde etkilesimi (UV ve gama isinlari) sonucu nanopartikiilde
olusabilecek radikal tiirleri hakkinda bilgi elde edebiliriz. EPR spektroskopisinde dielektrik
davranisi, yapisal ve ¢izgi sekli 6zellikleri inceleyebilir. Bor karbiir (B,C) genellikle “siyah
elmas” olarak adlandirilan, neredeyse elmas kadar sert grimsi siyah kristalize bir katidir. Bor
karbilir NP’lerin ¢ap1 ortalama 40 nm'dir. B,C, metalik boritler reaksiyonlarin sonucunda bir
yan lirlin olarak 19. yiizyilda kesfedilmis. Herhangi bir malzemenin sertligi ve akma gerilimi
tipik olarak azalan tane boyutu ile artar. B,C, ¢ok yliksek erime sicakligina (2400-C'yi asan),
cok yiiksek mukavemete ve 450-470 GPa Young modiiliine sahip hafif, metalik olmayan
refrakter bir malzemedir. Elmas ve kiibik bor nitriir sirasiyla birinci ve ikinci olmak {izere
diinyadaki en sert iigiincli malzeme olmasina ragmen, 1300-C'nin iizerindeki sicakliklarda her
iki malzemeden de daha sert olma 6zelligine sahiptir. Ayrica nétron yakalama i¢in yiiksek bir
kesite ve miikemmel yiiksek sicaklik termoelektrik 6zelliklerine sahiptir. Bu ozelliklerin
birlesimi, onu mikro-elektronik, niikleer, askeri, uzay ve tibbi uygulamalardaki sayisiz
uygulama alaninda avantajli duruma getirmistir. Nanoyapili B4C malzemeler, kanser tedavisi
icin T hiicresi rehberligindeki bor nétron yakalama terapisinde(BNCT) yeni bir ajan olarak timit
verici sonuglar gostermistir. BNCT'de, yiiksek enerjili notronlar bir niikleer reaktdrden diiser.
Bor atomlari bu nétronlar1 emer ve tiimor hiicrelerini dldiiren alfa pargaciklar serbest birakir.
Yiiksek kesit alan1 nedeniyle bor karbiir, niikleer endiistride emici ve eleme malzemesi olarak
kullanilir. B4C'lin bir 6zelligi de, bor ndtron yakalama terapisinde (BNCT) bir bor dagitim
bilesigi olarak tipta kullanilmasidir. B4C, yiiksek bir erime noktasina, asirt sertlige, nispeten
diisiik yogunluga, yiiksek bir Young modiiliine ve yiiksek kimyasal dirence sahiptir. Bu tiir
ozellikler, bilyali degirmenlerde, nozullarda, makine ve ekipman parcalarinda veya anti-balistik
zith parcalar1 olarak asinmaya dayanikli bilesenler olarak bor karbiir uygulamalari igin
uygundur. Yiksek kesit alani nedeniyle bor karbiir, niikleer endiistride emici ve eleme
malzemesi olarak kullanilir. Bu ¢alismada, kendi alaninda genis uygulamalari nedeniyle diinya
capinda biiytik ilgi géren B4C nanapartikiillerinin Elektron Paramanyetik Rezonans ¢izgi sekli
analizine dayali nanopartikiil boyut dagilimmnin hesaplanmasi ayrintili olarak incelenmistir.
Ayrica, EPR spektrumlarin yogunlugunu ve ¢izgi sekli kaydedildi. Bor Karbiir nanopartikiil
boyutunun EPR ¢izgi genisligi, yogunlugu ve spektrumlari iizerindeki etkisi kaydedildi. Tiim
EPR deneysel verileri iizerindeki bulgular 15181nda, Bor Karbiir nanopartikiiliinde iyonlastiric
radyasyonun etkisi ile g=2.0021 ile karakterize edilen kararli serbest karbon radikal tiirlerini
indiikledigini gostermistir.

Anahtar Kelimeler: EPR; Nanopartikiil; Boyut Dagilimi; Bor karbiir
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ABSTRACT

Nanotechnology can be defined as the science concerned with the design, synthesis,
characterization, and application of materials and devices whose smallest functional
organization is on the nanometer scale, or one-billionth of a meter. Nanostructures consist of
components such as nanoparticles, nanotubes, nanowires, nanocrystals, nanorods, and nano thin
films. Nanoparticles, which are referred to as powder particles with sizes of 100 nm or smaller,
form the basis of nanomaterials and thus of nanotechnology. Nanoparticles (NPs) can be found
in various morphologies such as nanorods, nanofilms, nanocrystals, nanotubes, nanowires,
core-shell, doped, hollow, sandwich, and polyhedral structures. As the size of NPs decreases,
their surface area and surface energy increase, causing changes in their physicochemical
properties such as melting point, boiling point, chemical reactivity, physical, chemical, optical,
electrical, color, catalytic, conductivity, bioactivity, and toxicity. Due to their small size, NPs
possess unique physicochemical and morphological properties (such as quantum effects,
nanoscale dimensions, and high surface-to-volume ratios). These features make nanomaterials
more attractive compared to other commercial materials.

Electron Paramagnetic Resonance (EPR) spectroscopy is a modern method used to explore the
properties of advanced materials and is a spectroscopic technique used to detect samples
containing unpaired electrons. EPR is a spectroscopic technique used to study the magnetic
properties of matter and is particularly powerful for examining paramagnetic systems. EPR
spectroscopy is widely used across various scientific fields due to its broad range of
applications. Using the EPR technique, free radicals in solid, liquid, and gas phases, structures
containing transition metal ions, structures exposed to high-energy radiation, various point
defects in solids, and systems with multiple unpaired electrons can be analyzed.

EPR has extensive applications in many scientific disciplines and is considered a crucial
research tool in fields such as materials science, chemistry, biochemistry, biology, medicine,
and environmental sciences. EPR spectra can be obtained for all samples that exhibit
paramagnetic properties, have minimal electrical conductivity, and are in a dry or non-aqueous
solid or powdered form. EPR spectrometers operate on the principle of fixed microwave
frequency and variable magnetic field due to technical constraints. EPR energy level transitions
occur in the range of 10—140 microelectronvolts. As a spectroscopic tool, EPR measures
physical quantities such as linewidth, line intensity, line splitting, line shifts, line shape, and
relaxation times. EPR spectroscopy is a powerful tool for determining the electronic sensitivity
of nanoparticles. It is used to detect the presence of paramagnetic species and active electronic
centers within nanoparticles.

By altering microwave power, gamma radiation dose, and temperature values in EPR
spectroscopy, one can interpret the properties of nanoparticles based on the line shape.
Information about radical species that may form in nanoparticles due to light-matter interaction
(e.g., UV and gamma irradiation) can be obtained. EPR spectroscopy allows the investigation
of dielectric behavior, structural properties, and line shape features.

Boron carbide (B4C), often referred to as “black diamond,” is a grayish-black crystalline solid
nearly as hard as diamond. The average diameter of B4C nanoparticles is approximately 40 nm.
B4C was discovered in the 19th century as a byproduct of reactions involving metallic borides.
The hardness and yield strength of any material typically increase with decreasing grain size.
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B4C is a lightweight, non-metallic refractory material with an extremely high melting point
(exceeding 2400°C), high strength, and a Young’s modulus of 450-470 GPa. Although
diamond and cubic boron nitride are the first and second hardest materials known, B4C is harder
than both at temperatures above 1300°C. It also has a high neutron capture cross-section and
excellent high-temperature thermoelectric properties. This combination of features makes it
advantageous in numerous applications in microelectronics, nuclear, military, aerospace, and
medical fields.

Nanostructured B«C materials have shown promising results as a new agent in boron neutron
capture therapy (BNCT), guided by T-cells for cancer treatment. In BNCT, high-energy
neutrons are emitted from a nuclear reactor. Boron atoms absorb these neutrons and release
alpha particles that kill tumor cells. Due to its high cross-section, boron carbide is used as an
absorber and shielding material in the nuclear industry. Another unique feature of B4C is its use
in medicine as a boron delivery compound in boron neutron capture therapy (BNCT). B«C
possesses a high melting point, extreme hardness, relatively low density, high Young’s
modulus, and high chemical resistance. These properties make boron carbide suitable for
applications such as wear-resistant components in ball mills, nozzles, machine and equipment
parts, or anti-ballistic armor components. Its high neutron capture cross-section makes it
valuable in nuclear applications for absorption and shielding.

In this study, the size distribution of B4C nanoparticles—materials of significant global interest
due to their wide range of applications—was investigated in detail based on Electron
Paramagnetic Resonance line shape analysis. Additionally, EPR spectral intensity and line
shape were recorded. The effects of B+C nanoparticle size on EPR linewidth, intensity, and
spectra were noted. Based on all experimental EPR data, the results show that ionizing radiation
induces stable free carbon radical species characterized by g =2.0021 in B4C nanoparticles.

Keywords: EPR; Nanoparticle; Size Distribution, Boron carbide
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Bu arastirma, Diyarbakir bazalt akiferlerinin kirlenme riskini belirlemek amactyla DRASTIC
modeli ve Cografi Bilgi Sistemleri (CBS) tabanli analizler kullanilarak kapsamli bir
degerlendirme gercgeklestirilmesini amaglamaktadir. Bu baglamda, ¢alismanin temel problemi,
Diyarbakir bazalt akiferlerinin su kalitesini etkileyen faktorleri belirlemek ve bu akiferlerin
kirlenme riskine karsi duyarhiliklarini  analiz  etmektir. S0z konusu akiferlerin
stirdiiriilebilirligini tehdit eden unsurlarin belirlenmesi ve bu tehdidin nicel olarak ortaya
konulmasi, su kaynaklarinin korunmasi ve siirdiiriilebilir yonetimi agisindan biiylik 6nem
tasimaktadir. Su kaynaklarinin planlanmasi ve korunmasi agisindan gerceklestirilecek bilimsel
caligmalarin, bu alanda yapilacak politika gelistirme siireclerine katki sunmasi beklenmektedir.
Calismanin bir diger 6nemli boyutu, elde edilen verilerin Cografi Bilgi Sistemleri (GIS)
ortaminda analiz edilerek gorsellestirilmesidir. Arcgis tabanli analizler sayesinde, farkl
parametrelerin mekansal dagilimi degerlendirilmis, bolgenin kirlenme potansiyelini gdsteren
detayli risk haritalar1 olusturulmustur. Bu baglamda, Arcgis’in sundugu konumsal analiz
imkanlari, ¢caligmanin kapsamini genisleterek elde edilen sonuglarin mekansal dogrulugunu
artirmig ve daha saglikli kararlarin alinmasina olanak tanimstir.

Calismanin 6nemi, su kaynaklarinin korunmasi ve yonetimi agisindan bilimsel bir katki
sunmast ile dogrudan iligkilidir. Kiiresel iklim degisikligi, niifus artis1 ve plansiz kentlesme gibi
faktorler nedeniyle tathh su kaynaklari iizerindeki baski her gecen giin artmaktadir. Bu
baglamda, su kaynaklariin siirdiiriilebilir bir sekilde korunmasi ve yonetilmesi i¢in bolgesel
diizeyde yapilan bilimsel ¢alismalarin énemi biiyiiktiir. Ozellikle Diyarbakir gibi yer alti su
kaynaklarmin tarimsal ve kentsel kullanim acisindan hayati oldugu boélgelerde, hidrojeolojik
ozelliklerin detayli bir sekilde analiz edilmesi ve kirlenme risk haritalarinin olusturulmasi,
politika yapicilar ve karar vericiler i¢in yol gosterici olacaktir. Bu ¢aligmada elde edilen
bulgularin, bdlgedeki su politikalarima yon vermesi, yer altt su yonetim planlarinin
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olusturulmasina katki saglamasi ve uzun vadede siirdiiriilebilir su kaynaklar1 stratejilerinin
gelistirilmesine yardimci olmasi hedeflenmektedir.

Bununla birlikte, calismanin sundugu bir diger énemli katki, Cografi Bilgi Sistemleri (GIS)
tabanli analizlerin, ¢evresel risk degerlendirmelerinde karar vericilere sagladigi faydalarin
ortaya konulmasidir. Geleneksel yontemlerle yapilan su kaynaklar1 yonetimi analizleri, ¢cogu
zaman mekansal faktorleri goz ardi edebilmekte ve bu durum karar alma siireglerini olumsuz
yonde etkileyebilmektedir. Ancak, Arcgis gibi mekansal analiz araglarinin kullanilmasi, su
kaynaklar1 yonetimine iliskin bilimsel ¢alismalarin daha kapsamli ve gilivenilir sonuglar
liretmesine imkan tamimaktadir. Drastic yontemi sayesinde elde edilen veriler, sadece su
yonetimi agisindan degil, aym1 zamanda bolgedeki sanayi, tarim ve sehir planlamasi gibi
alanlarda da 6nemli bir bilgi kaynag1 teskil etmektedir. Bu dogrultuda, ¢alismanin sonuglart,
bolgesel su yonetim politikalariin gelistirilmesi ve kirlenme risklerinin en aza indirilmesi
noktasinda bilimsel bir rehber olarak degerlendirilmektedir.

Arastirmanin modeli, mekénsal analiz tabanli risk degerlendirme siirecine dayanmaktadir.
DRASTIC yontemi, bolgedeki yer alti suyunun kirlenme duyarliligini belirlemek igin
gelistirilmis olan ve genis ¢apta kabul goren bir modeldir. Bu modelin uygulanmasi sirasinda,
bolgeye 0Ozgii hidrojeolojik, jeomorfolojik ve toprak ozellikleri dikkate alinarak gesitli
parametreler hesaplanacaktir. Calismada, cografi bilgi sistemleri (CBS) destegiyle DRASTIC
analizleri gerceklestirilecek ve tiretilen veriler mekansal olarak haritalandirilacaktir. Bu siiregte,
ozellikle jeoloji haritalari, hidrojeolojik veriler, arazi kullanimi haritalari, DEM (Sayisal
Yiikseklik Modeli) verileri ve uydu gortintiileri kullanilacaktir (Medici vd., 2021).

DRASTIC modeli kullanilarak bolgenin yer altt suyu kirliligi acisindan duyarliligi
belirlenirken, her bir parametre icin belirlenen puanlar toplanarak risk haritalar
olusturulacaktir. Caligmanin temel metodolojik yaklasimi, DRASTIC yontemine dayal1 olarak
CBS tabanli mekansal analizlerin yapilmasidir (Ahmed vd., 2017).

DRASTIC modeli, akiferlerin kirlenme riskine duyarlilifint belirlemek i¢in kullanilan ¢ok
kriterli bir degerlendirme sistemidir. Bu analiz kapsaminda, Diyarbakir bazalt akiferleri i¢in her
bir DRASTIC parametresi ayr1 ayri incelenmis, mekéansal analizlerle risk dagilimi haritalar
olusturulmus ve tiim parametrelerin birbirine gore agirliklart degerlendirilerek genel risk profili
cikarilmistir.

Calismanin sonuglarina gore, Diyarbakir bazalt akiferlerinde kirlenme riskinin en fazla oldugu
bolgeler, yiiksek hidrolik iletkenlige, diisiik egime ve gegirgen topraklara sahip alanlardir.
Kirlenme riskinin diisiik oldugu alanlar ise, akiferin daha derin oldugu, killi topraklarin hakim
oldugu ve yiizey akisinin hizli oldugu yiiksek egimli bolgelerdir. Bu analizler sonucunda,
bolgedeki su kaynaklarmin korunmasi i¢in diisiik riskli alanlarda koruma bdélgelerinin
olusturulmasi, yliksek riskli alanlarda ise denetimlerin artirilmasi 6nerilmektedir. Bu bulgular,
Diyarbakir’daki su kaynaklarinin siirdiiriilebilir bir sekilde yonetilmesi i¢in 6nemli bir rehber
niteligindedir.

Arastirmanin temel bulgularina gore, akiferin derinligi, yenilenme orani, akifer ortami ve toprak
yapist gibi faktorler kirlenme riskini dogrudan etkilemektedir. Analizler sonucunda,
Diyarbakir’in merkez bolgeleri ile Silvan ve g¢evresinde kirlenme riskinin yiiksek oldugu
belirlenmistir. Bunun temel sebepleri arasinda ylizeye yakin akiferlerin bulunmasi, gegirgen
toprak yapisinin yaygin olmasi ve yogun tarimsal ve sanayi faaliyetleri yer almaktadir.
Ozellikle sanayi tesisleri ve tarim alanlarinda kullanilan pestisit ve giibre gibi kimyasal
maddelerin, yagis ve yiizey akisiyla yer alti suyuna ulasma potansiyelinin yiiksek oldugu
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goriilmiistiir. Buna karsilik, bolgenin dogu ve giliney kesimlerinde, akifer derinliginin fazla
olmasi, kil igerigi yiiksek topraklarin yaygin olmasi ve egimin yiiksek olmasi nedeniyle
kirlenme riskinin daha diisiik oldugu belirlenmistir.

DRASTIC analizine dayali risk haritalari, bolgedeki yer alt1 su kaynaklarinin korunmasi igin
oncelikli alanlarin belirlenmesi agisindan 6nemli bir veri kaynagi sunmaktadir. Bu haritalar, su
yonetimi ve ¢evresel planlama siireglerinde karar alicilara rehberlik edecek 6nemli bilgiler
saglamaktadir. Arastirma bulgularina gore, yiiksek riskli bolgelerde kirliligi 6nlemeye yonelik
acil onlemler alinmas1 gerekmektedir.

Anahtar Kelimeler: Drastic, Arcgis, Bazalt akifer, Risk analizi

ABSTRACT

This research aims to carry out a comprehensive assessment using the DRASTIC model and
Geographic Information Systems (GIS) based analyses to determine the contamination risk of
Diyarbakir basalt aquifers. Groundwater is considered a critical resource, especially in
agricultural irrigation, drinking water supply and industrial use, and its protection is becoming
increasingly important due to global water crises and increasing population pressure. The
Diyarbakir region is located on a large plate aucharacterized by basalt rocks geologically and
has a special structure in terms of the protection of ground water resources. However, industrial
activities, agricultural production and urbanization processes in the region are among the main
factors that increase the contamination risk of aquifers. In this context, with in the scope of the
study, ground water contamination maps of the region were created with the DRASTIC method
and the hydrogeological factors affecting the contamination risk were examined in detail.

With in the scope of DRASTIC method, seven basic parameters such as aquifer depth,
regeneration rate, aquifer environment, soil environment, slope, vadose zone effect and
hydraulic conductivity were evaluated and the effect of each factor on ground water pollution
was analyzed spatially. Risk maps were created based on each parameter using ArcGIS software
and a general pollution risk map was obtained by combining these maps. As a result of the
analyses, it was determined that the risk of pollution was high in the central regions of
Diyarbakir and Silvan and its surroundings. The main reasons for this are the presence of
aquifers close to the surface, the wide spread permeable soil structure and intensive agricultural
and industrial activities. It was observed that chemical substances such as pesticides and
fertilizers, especially used in industrial facilities and agricultural areas, have a high potential to
reach ground water through precipitation and surface run off. On the other hand, it was
determined that the pollution risk was lower in the eastern and southern parts of the region due
to the high aquifer depth, the wide spread presence of soils with high clay content and the high
slope.

Keywords: Drastic, Arcgis, Basalt aquifer, Risk analysis
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(074

DC mikro sebekeler, 6zellikle yenilenebilir enerji kaynaklarinin entegre edilmesiyle enerji
verimliligini artiran ve siirdiiriilebilir enerji ¢6ziimleri sunan kritik altyapilardir. Yenilenebilir
enerji kaynaklarinin, giines, riizgar gibi degisken kaynaklardan gelen gii¢le beslenen mikro
sebekelerde enerji yonetimi biliyllk bir 6neme sahiptir. Bu sebekelerde, DC-DC
doniistiiriiciilerinin optimal senkronizasyonu, enerji akiginin verimli bir sekilde diizenlenmesini
saglar ve boylece sistemin giic kayiplarini minimize eder. Doniistiiriiciilerin senkronize
calismasi, enerjinin her bir bilesene adil bir sekilde dagitilmasini ve sebekenin her noktasinda
es zamanli enerji tiretimini miimkiin kilar. Bu, sebekenin genel performansini artirarak, mikro
sebekenin enerji verimliligini 6nemli 6l¢iide iyilestirir.

Bu ¢alismanin temel amaci, birbirleriyle 6zdes olan DC-DC algaltic1 doniistiiriiciilerden (buck
converter) olusan bir DC mikro sebekenin optimal senkronizasyonunu saglamaktir. Bu
baglamda, her bir DC-DC algaltic1 dontistiiriiciiniin belirli bir diizende ¢aligsmasi ve birbirleriyle
senkronize olmalar1 hedeflenmektedir. Senkronizasyonu saglamak amaciyla, Laplacian
yaklasimi ve LQR (Linear Quadratic Regulator) kontrol yontemleri kullanilmakta ve bu sayede
sistemin stabilitesi ile enerji verimliligi ag¢isindan optimal bir performans sergilemesi
amaglanmaktadir.

Calismada izlenen yontem, DC-DC algaltict doniistiiriiciilerin bir DC mikro sebeke icinde

caligmasin1 optimize etmek icin Laplacian metodunun ve LQR kontrol yoOnteminin
birlestirilmesidir.
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Laplacian Yaklagimi: Multi-ajan sistemlerin etkilesimlerini modellemek i¢in Laplacian matrisi
kullanilmistir. Bu yaklasim, ajanlar arasindaki iletisim ve etkilesimlerin nasil gerceklestigini
matematiksel bir sekilde tanimlar ve senkronizasyonu saglamada énemli bir rol oynar.

LQR Kontrol Yontemi: LQR, dinamik sistemlerin kontroliinii optimize etmek i¢in kullanilan
bir yontemdir. Bu ¢alismada, LQR kontrolii, her bir DC-DC algaltic1 doniistiiriiciiniin hareketini
optimize etmek ve tiim ajanlarin senkronize bir sekilde ¢aligmasini saglamak i¢in kullanilmistir.
LQR, sistemin ¢ikiglarin1 belirli bir hedefe (6rnegin, dogru gerilim seviyeleri) yonlendirirken
ayni zamanda kontrol hatalarin1 minimize etmeyi amagclar.

Bu calismada, Matlab ortaminda yazilan kodlar kullanilarak sistemin performansi analiz
edilmistir. Elde edilen grafiksel ¢iktilar, DC-DC algaltic1 doniistiiriiciilerin senkronizasyonunu
incelemek ve modelin dogrulugunu dogrulamak amaciyla kullanilmigtir. Bu yontem, sistemin
teorik modeline uygunlugunu test etmek icin dogrudan kod tabanli analizler ve ciktilar
tizerinden gerceklestirilmistir.

Calisma sonucunda elde edilen bulgular, Laplacian yaklasiminin ve LQR kontrol yonteminin
multi-ajan buck konvertdr sistemlerinde etkili oldugunu gostermektedir. Yapilan analizler ve
elde edilen grafiksel ciktilar, asagidaki 6nemli bulgular1 ortaya koymustur:

1. Senkronizasyon Basarisi: DC-DC algaltic1 dontistiiriiciilerin her biri, belirli bir zaman
dilimi i¢inde birbirleriyle tam senkronize bir sekilde ¢alismistir. Her bir konvertér,
istenen ¢ikis gerilimine ulasirken diger konvertorlerle uyum iginde ¢alisarak sistemin
toplam verimliligini artirmigtir. Ayrica, senkronizasyonun dogru saglanmasi, enerji
kayiplarin1 minimize ederek sistemin stabil ¢calismasina olanak tanimistir.

2. Stabilite: Sistem, tim ajanlarin senkronize bir sekilde calismasi sayesinde stabil bir
bicimde operasyonlarini siirdiirmiistiir. Konvertorler arasindaki etkilesimlerin uyum
icinde olmasi, sistemdeki her bir ajanin sabit bir denge durumuna ulagmasin
saglamistir.

3. Enerji Verimliligi: LQR kontrol yonteminin uygulanmasi, enerji tiiketimini optimize
etmis ve her bir buck konvertoriiniin verimli bir sekilde ¢alismasini saglamistir. LQR
kontrol algoritmasinin dogru bir sekilde entegre edilmesi, her konvertoriin
performansini iyilestirerek genel sistemin daha verimli ¢alismasini saglamistir. Bu da,
mikro sebekenin daha verimli enerji yonetimini gergeklestirmesine olanak tanimis ve
enerji kayiplarin1 6nemli 6l¢iide azaltmistir.

4. Enerji Dagilimimin Dengelemesi: Senkronize g¢alisan buck konvertorleri, DC mikro
sebekedeki enerji dagilimim1 dengelemekte ve yilik degisimlerine karsi hizli tepki
vermekte basarili olmustur. Bu durum, mikro sebekenin yiik degisimlerine kars1 yiiksek
esneklik ve adaptasyon yetenegi kazanmasini saglamistir. Her konvertor, sebekedeki
diger ajanlarla uyum icinde ¢alisarak enerji kayiplarini en aza indirmistir.

5. Sistem Performansinin lyilestirilmesi: Yapilan testler ve analizler, Laplacian
yaklasiminin multi-ajan sistemlerdeki koordinasyonu ve senkronizasyonu optimize
etmek icin etkin bir yontem oldugunu gdstermistir. LQR kontrolii ile elde edilen
lyilestirmeler, sistemin genel performansini artirarak giivenilirligi, enerji verimliligini
ve stabiliteyi daha da gelistirmistir.
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Bu calismanin sonuglari, multi-ajan buck konvertdr sistemlerinin senkronizasyonunun,
Laplacian yaklagimi ve LQR kontrol yontemi kullanilarak basarili bir sekilde saglanabilecegini
gostermektedir. Calisma, multi-ajan sistemlerde senkronizasyonu saglamak ve enerji
verimliligini artirmak i¢in etkili bir ¢6ziim sundu. Yapilan simiilasyon ve analizler, her bir buck
konvertoriiniin dogru sekilde senkronize olarak, sistemin genel verimliligini ve performansini
lyilestirdigini ortaya koymustur. Bu yontemler, sistemin stabilitesini gii¢clendirirken, enerji
kayiplarini da 6nemli 6l¢ilide azaltmistir.

Ayrica, Laplacian yaklasgiminin ve LQR kontroliiniin, enerji yonetimi alaninda 6nemli katkilar
sagladig1 ve diger benzer sistemlerde de uygulanabilecegi sonucuna varilmistir. Bu ¢alisma,
enerji yonetimi ve kontrol sistemlerinde kullanilan bu tiir ileri diizey tekniklerin etkinligini bir
kez daha gozler Oniine sermektedir. Ozellikle, multi-ajan sistemlerdeki koordinasyonun
saglanmasinda bu yontemlerin sagladigi avantajlar, enerji verimliligi ve sistem giivenilirligi
acisindan biiyiik onem tasimaktadir.

Sonug olarak, bu ¢alisma, DC-DC algaltic1 doniistiiriicii sistemlerinin kontrolii i¢in 6nemli bir
yontem sunmakta olup, enerji verimliligi ve stabilite agcisindan 6nemli avantajlar saglamaktadir.
Ayrica, bu yontemlerin, yenilenebilir enerji sistemleri ve diger ¢cok ajanli kontrol uygulamalari
gibi farkli alanlarda da uygulanabilecegi potansiyeli gostermektedir. Sistemlerin senkronize
caligmas1 sayesinde, enerji Uretimi ve tliketimi arasindaki dengeyi saglamak, DC mikro
sebekelerin daha verimli ve siirdiiriilebilir bir sekilde ¢alismasini miimkiin kilmaktadir.

Anahtar Kelimeler: DC mikro sebeke; Coklu ajan sistemleri; Optimal senkronizasyon;, LOR
kontrolii;, Enerji verimliligi

ABSTRACT

This paper presents the optimal synchronization of multi-agent buck converter systems within
a DC microgrid, focusing on renewable energy integration and energy efficiency. The aim of
this study is to synchronize three identical buck converters in a homogeneous DC microgrid to
optimize overall system performance. The synchronization is achieved using the Laplacian
method combined with the Linear Quadratic Regulator (LQR) control technique. These
methods not only ensure the converters' synchronization but also improve the system's dynamic
stability and energy efficiency.

The study highlights the importance of effective synchronization in DC microgrids, where
different energy conversion units need to operate in coordination to balance the energy flow,
minimize power losses, and enhance the system's overall performance. The LQR control
approach is employed to optimize the performance of the system by adjusting the control inputs
in response to system dynamics, thereby stabilizing the network and enhancing its efficiency.
The research demonstrates that synchronized operation of the converters leads to a significant
reduction in energy losses, improving the overall reliability and long-term efficiency of the DC
microgrid.

Matlab is used to analyze the performance of the system through code-based simulations,
generating graphical outputs to validate the synchronization of the converters. These

40



Dicle University — 3rd International Symposium on Graduate Researches in Science,
12-14 May 2025, Diyarbakir

simulations show that the proposed method stabilizes the system and ensures its efficient
operation under varying loads and conditions, such as fluctuations in power generation or
consumption. Furthermore, this research provides a solution to a major challenge in modern
power systems: the efficient synchronization of multiple energy conversion units.

The significance of this research lies in its contribution to sustainable energy systems,
particularly DC microgrids, by demonstrating how optimal synchronization can enhance energy
distribution, reduce energy losses, and improve system stability. The findings highlight the
potential of Laplacian-based synchronization and LQR control techniques in optimizing the
operation of multi-agent systems in energy management applications.

Keywords: DC microgrid;, Multi-agent systems, Optimal synchronization, LOR control;
Energy efficiency
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Ekzopolisakkaritler (EPS) hiicre ylizeyine sikica bagli bulunan kapsiil yapisinda veya gevsek
baglanma ile hiicrenin yiizeyine bagli mukoz (slime) yapisinda bulunan dall1 yapilardir. Birgok
EPS c¢esidi mevcuttur. Bunlardan biri de levan polisakaritidir. Levanin olusumu, levansiikraz
tarafindan transfruktozilasyon aktivitesi yoluyla gergeklestirilir. Sakkarozdaki 3 (2-1) baglari
kirilir ve fruktozil gruplar1 sakkaroz ve serbest glikoz gibi alict molekiillere aktarilir. Bu aktivite
sayesinde levansiikrazlar (EC 2.4.1.10), levan ve fruktooligosakkaritlerin (FOS) olusumunu
katalize eder. Levan molekiili, fruktoz birimlerinin B-(2-6) ve B-(2-1) baglariyla baglanmasiyla
olusur. Tamamen biyouyumlu bir polisakkarit olan levan, antioksidan, antikanser, antibiyotik
ve prebiyotik Ozellikleri nedeniyle endiistriyel sektorler i¢in en umut verici mikrobiyal
EPS'lerden biri olarak kabul edilmektedir. Bu calismada, levan iiretiminde Onemli olan
levansiikraz tiretimi, Diyarbakir ili Cermik il¢esindeki bir sicak su kaynagindan izole edilip
tanimlanan termofilik Bacillus licheniformis susu 3CA ve Bacillus zhangzhounesis susu 2CA
bakterileri kullanilarak aragtirilmistir. Enzim aktivitesi 3,5-Dinitrosalisilik asit (DNS) yontemi
ile, protein miktar1 ise Lowry yontemi ile belirlenmistir. Levansiikraz tiretiminin optimizasyonu
icin farkli sukroz (%0,5-3,0) konsantrasyonlari, zamana bagli (3-96 saat) enzim iiretimi, farkli
pH (4.0-8.0) ve farkli sicakliklar (40-70 oC) kullanilmistir. Enzim kismi olarak tuz ¢oktiirme,
iyon degisimi ve jel gegirgenlik kromatografisi yontemleri ile saflastirilmis, saflagtirilmis
enzimin sicaklik ve pH stabilitesi ile farkli metal ve kimyasallarin etkileri arastirilmistir.
Enzimin molekiil agirligit SDS-PAGE ile belirlenmistir. B. zhangzhouensis susu 2CA igin
enzim Uretiminin %1 sukroz varliginda 24 saatte gerceklestigi ve optimum enzim aktivitesinin
pH 7.0 ve 70 oC'de oldugu, B. licheniformis susu 3CA i¢in ise maksimum enzim {iretiminin
%1 sukroz varliginda 36 saatte gerceklestigi ve optimum enzim aktivitesinin pH 8.0 ve 50 oC'de
oldugu belirlenmistir. Saflagtirilmis enzimin her iki sus i¢in optimum pH ve sicaklik
degerlerinde stabilitesini korudugu ve Ca+2 varliginda enzim aktivitesinin arttig1 belirlenmistir.
Calisma, her iki sus icin cesitli ticari ve endiistriyel uygulamalarda verimli levansiikraz tiretimi
i¢cin bir model olarak hizmet edebilecek optimize edilmis kosullar1 ortaya koymustur.

42



Dicle University — 3rd International Symposium on Graduate Researches in Science,
12-14 May 2025, Diyarbakir
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ABSTRACT

Exopolysaccharides (EPS) are branched structures that are tightly attached to the cell surface
in a capsule structure or loosely attached in a mucus (slime) structure. One of the many EPSs
present is the levan polysaccharide. The formation of levan is carried out by levansucrase
through its transfructosylation activity. The b(2-1) bonds in sucrose are broken and the fructosyl
groups are transferred to acceptor molecules such as sucrose and free glucose. Thanks to this
activity, levansucrases (EC 2.4.1.10) catalyze the formation of levan and fructooligosaccharides
(FOS). The levan molecule is formed by the connection of fructose units with -(2-6) and p-(2-
1) bonds. Levan, a completely biocompatible polysaccharide, is considered one of the most
promising microbial EPSs for industrial sectors due to its antioxidant, anticancer, antibiotic,
and prebiotic properties. In this study, levansucrase production, which is important in levan
production, was investigated using thermophilic Bacillus licheniformis strain 3CA and Bacillus
zhangzhounesis strain 2CA bacteria isolated and identified from a hot water spring in Cermik
district of Diyarbakir province. Enzyme activity was determined by 3,5-Dinitrosalicylic acid
(DNS) method and protein amount was determined by Lowry method. For optimization of
levansucrase production, different sucrose (0.5-3.0%) concentrations, time-dependent (3-96
hours) enzyme production, different pH (4.0-8.0) and different temperatures (40-70 °C) were
used. The enzyme was partially purified by salt precipitation, ion exchange and gel permeation
chromatography methods, the temperature and pH stability of the purified enzyme and the
effects of different metals and chemicals were investigated. The molecular weight of the
enzyme was determined by SDS-PAGE. It was determined that enzyme production occurred at
24 h in the presence of 1% sucrose for B. zhangzhouensis strain 2CA and the optimum enzyme
activity was at pH 7.0 and 70 °C while maximum enzyme production occurred at 36 h in the
presence of 1% sucrose for B. licheniformis strain 3CA and the optimum enzyme activity was
at pH 8.0 and 50 °C. It was determined that the purified enzyme maintained its stability at
optimum pH and temperature values for both strains and that the enzyme activity increased in
the presence of Ca’’. The study revealed optimized conditions that can serve as a model for
efficient levansucrase production in various commercial and industrial applications for both
strains

Keywords: Levan production, Levan sucrase, Thermophilic, Bacillus zhangzhouensis, Bacillus
licheniformis
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Basaksehir Deprem (Bayindirlik) Konutlari, 1999 Marmara Depremi sonrasi, Baymdirlik ve
Iskan Bakanligi’nca depremzedelerin barinma ihtiyacim gidermek igin dénemin yénetmeligine
uygun olarak insa edilmistir. Bes katli inga edilen konutlarin bulundugu alan “yerinde doniistim
alan1” ilan edilerek yeni plan 6nerileri sunulmustur. Planlama alaninin yakininda bulunan yogun
ve yiiksek katli binalar, alanda yogun yapilasma baskis1 olusturmaktadir. Alanin doniisiim
sonras1 daha yiiksek yogunluga sahip olacagi beklentisi sebebiyle Deprem Konutlari ile alanin
dogusunda bulunan yiiksek yogunluklu Metrokent Sitesi’nin mekansal kalite karsilastirmasi
yapilmistir. Dontligiimii planlanan alanin mevcut durumuyla, doniisiimden sonra benzemesi
beklenen 6rnek alan ile kiyaslamasi yapilarak mekansal kaliteye etkileri ve doniisiimiin gerekli
olup olmadig1 incelenmektedir. Boylece mekansal kalite baglaminda kentsel doniisiim kararinin
uygunlugu ve niteliginin sorgulanmasi amaglanmaktadir.

Karsilastirmada, Toplu Konut Idaresi Baskanligi nin talebiyle Orta Dogu Teknik Universitesi;
Mimarlik Fakiiltesi Arastirma Tasarim Planlama ve Uygulama Merkezi (ODTU-MATPUM)
tarafindan hazirlanan ve toplu konut alanlarinda kalite standartizasyonuna yonelik Tiirkiye'de
ilk girisimlerden olan “Toplu Konut Alanlarinda Kentsel Cevresel Standartlar i¢in Bir Degerler
Sistemi Onerisi” ¢alismasinin "Toplu Konut Alanlarinda Kentsel Tasarim Standart Onerileri"
maddeleri referans alinmistir.

Konu baglaminda literatiir taramasiyla kuramsal ¢erceve belirlenmistir. Verilere ulasmak i¢in
site yonetimleriyle goriismeler yapilmis, resmi kurumlardan elde edilen belgeler dokiiman
analizi yontemiyle incelenmistir. Ayrica saha ziyaretiyle mevcut durum gozlemlenerek alan
caligmast yapilmistir. Referans alinan kitap boliimii, calismanin amacina uygun basliklar
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altinda toplanarak alanlarda incelenmistir. Italik yazilan ifadeler MATPUM’un ilgili

maddelerine atiftir. |
Mekdnsal Destek ve Isletim Sistemleri: Konut alanlarinda demografik niifus tanimlanmast

vapilmalidir. Mahalle bazinda demografik bilgilere ulasilabilirken iki alanda da demografik
niifus verileri sayisallastirilmamis ve sistematize edilmemistir. Bakim hizmetleri kapsaminda
Kapicilik Hizmetleri’'nden bahsedilmektedir. Metrokent’te her blok i¢in bir apartman gorevlisi
sorumluyken Deprem Konutlari’nda 8 blok i¢in bir gorevli vardir. Metrokent’te ve Deprem
Konutlari’nda apartman gorevlilerine {icretsiz daire tahsis edilmektedir.

Yapt Bigimi ve Niifus Yogunlugu: Alanlarda yap: bi¢imi ¢esitliligi gdzlemlenmezken kiiciik
tasarim farkliliklar1 disinda cephe farki gozlenmemektedir. MATPUM, 3-5 kat aralig:
onerirken, Metrokent 18-23 kat araliklarina sahiptir. Yogunlugun 320 kisi/hektar asmamasi
standardinda ise Metrokent 1471 kisi/hektar iken Deprem Konutlar1 510 kisi/hektar ile
standarda uygundur. Metrokent, Deprem Konutlarina gore yaklasik %188,4 daha fazla niifus
yogunluguna sahiptir. Mevzuatta asansér kullanimi onerisi, iki alanda da karsilanmaktadir.

Yer Secimi: Iki alanda da mutlaka yapilmas: gereken alt ve iist ekolojik analizin yapiimadig
tespit edilmistir. Alan yerlesimlerinde giines yoniine dikkat edilmeli, alan giineye
yonlendirilmelidir. Deprem Konutlari’'nin %356’s1 glineydogu, %27’°si giineybati, %11’
kuzeybati, %4’ kuzeydoguya; Metrokent’te ise %86 giineybati, %7 kuzey, %7 bat1 oraninda
yonelmistir. Ancak, her iki alanda da giines alan cepheler ve riizgdr yoniine karsi peyzaj
elemanlariyla gélgeleme yetersizdir. Yer secimi, isleviere yakin olmaliyken iki sitenin faaliyet
alanlarina mesafeleri benzerdir.

Peyzaj ve Cevresel Etkiler: Her dairenin en az 2 odasi iyi giines almalidir. Alanlar giines alan
cephelere yonelirken Metrokent’teki binalarin yakin yerlesimi, alt katlardaki dairelerin
yeterince glines 15181 alamamasina sebep olmustur. Bir diger gereklilik olan gri su kullanimi iki
alanda da bulunmamaktadir. Az katli ve genis aralikli Deprem Konutlari, Metrokent’e kiyasla
riizgardan daha fazla faydalanabilmektedir. Her iki alanda da dogal havalandirma
kullanilirken, Deprem Konutlari’nda kii¢lik bloklarda banyolar pencereyle, Metrokent’te
havalandirma sistemiyle havalandirilmaktadir.

Biitiinciil Tasarum ve Yaya Yollari: Acik alanlarin bagimsiz tasarlanmasi, mekdnsal
devamliligi engellemektedir. Metrokent’te peyzaj ¢evresinde 14 blok konumlandirilmigken iki
blokun site i¢i ara¢ yoluyla ana peyzajdan ayrilmas: kopukluga neden olmustur. Deprem
Konutlari’nda ise kamuya agik arag yollar1 yap1 adalarini bolerek kopukluk yaratmaktadir.

Metrokent’te peyzaj elemanlar1 estetik amacl olup yaya yollarimin gélgelendirilmesi
yetersizken, Deprem Konutlari’nda daha uzun agaclar kullanilmakla birlikte nispeten daha
tyidir. Yaya yollar trafikten uzak, erisilebilir, ideal geniglikte olmalidir. Deprem Konutlari’nda
ara¢ yollarinda kasisler uygunken, kaldirimlar park alanlariyla ayrilmistir. Adalarin i¢indeki
vaya yollart trafikten uzak, rampali ancak engelliler i¢in manevra alani olmayip kaldirim
tasiyla dosenmistir. Metrokent’te yaya yollari trafikten kontrollii ayrilmistir. Yiiriiylis parkuru
yumusak, yaya yollar1 sap betonudur. Site i¢i ara¢ yollarinda kasisler bulunmaktadir.
Metrokent’te evsel atik alanlari estetik elemanlarla gizlenmis ve geri doniisiim ilkelerine gore
ayrilmistir. Deprem Konutlari’nda yalnizca ¢op konteynirlart yerlestirilmistir.

Sonug olarak iki alanin karsilastirilmasinda; Metrokent yogunlugun ve kat yiiksekliginin daha
fazla oldugu, kisi basina diisen ac¢ik alanin Deprem Konutlari’na gore %67,5 daha az oldugu,
peyzaja bakan alt kattaki dairelerin glines 1s18indan yeterince yararlanamadigi saptanmis, ana
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peyzaj tasarimiyla disa kapali, ¢evresiyle etkilesimi diisiik toplu konut hissini pekistirmistir.
Deprem Konutlari’nda c¢evresel etki eksiklikleri saptanmig, ara¢ ve yaya yollarmin tam
erigilebilir olmadig1 gézlemlenmistir.

Deprem Konutlari’nin yiiksek yogunluklu Metrokent’e gore sahip oldugu yapisal avantajlardan
dolay1, alanin doniigiimii yerine gozlemlenen olumsuz ydnlerinin iyilestirilmesi, sahip olunan
acik alanlarin tasarimla daha iglevsel hale getirilmesi, yaya yollarinin erisilebilirlik kalitesinin
artirllmasi, ara¢ yollarinin standartlara gore diizenlenmesi, peyzajin revize edilmesi ve evsel
atik alanlarmin uygun hale getirilmesi mekansal kaliteyi artiracaktir. Boylece alanin yikilip
yeniden insasina kiyasla daha siirdiiriilebilir bir yaklasim gelistirilerek, donilisimden sonra
insast planlanan yogunluk ile mevcut avantajlarin kaybedilmesinin Oniine ge¢ilecegi
diistiniilmektedir.

Anahtar Kelimeler: MATPUM; Deprem konutlari, Mekansal kalite; Kentsel doniisiim; Rezerv
alanm

ABSTRACT

After the 1999 Marmara Earthquake, Basaksehir Deprem Konutlar1 (Earthquake Housing) was
built to provide shelter for earthquake victims. The area, which was designed as five-storey in
accordance with the post-earthquake regulation, was declared an on-site transformation area
and new high-density plans were proposed due to the pressure of dense construction in the
surrounding area. In this study, a spatial quality comparison was made with the "Metrokent
Site" located to the east of the area. Thus, it was aimed to evaluate the quality and necessity of
the transformation by comparing the study area with an area expected to have similar
characteristics after the transformation.

The comparison is based on the "Urban Design Standards Proposals for Mass Housing Areas"
study of the Middle East Technical University; Faculty of Architecture Research Design
Planning, Application Center and the Turkish Mass Housing Administration. Interviews were
conducted with site managements, documents were analyzed and evaluations were made using
the field study method. The standards were addressed under the categories of “Spatial Support
and Management Systems, Building Form and Density, Site Selection, Landscape and
Environmental Impacts and Integrated Design.”

The findings show that Metrokent is 188% denser and has 67,5% less open space per person.
The apartments on the lower floors do not receive enough sunlight and the blocks positioned
around the landscape create a closed environment. Environmental deficiencies were identified
in Earthquake Housing, and it was observed that pedestrian and vehicle paths were inaccessible
in some areas.

Instead of demolishing Earthquake Housing, improving open spaces by considering the
structural advantages, increasing pedestrian accessibility, adjusting vehicle paths according to
standards, revising the landscaping and rearranging waste disposal areas will increase spatial
quality. Thus, a more sustainable approach is suggested that will prevent demolition and prevent
the loss of existing advantages with the planned increase in density after the transformation.

Keywords: MATPUM, Earthquake housing, Spatial quality;, Urban transformation; Reserve
area
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Hayvan refahi, hayvanlarin fiziksel ve psikolojik durumlarini iyilestirmek amaciyla yapilan
caligmalarin ve gelistirmelerin odaginda yer alir. Son yillarda, hayvancilik sektdriinde hayvan
refahinin olglilmesi ve izlenmesi biiyiik bir 6nem kazanmistir. Bunun temel nedenleri, hayvan
haklarinin korunmasi, tretim verimliligi, et ve siit kalitesinin iyilestirilmesi ile etik
sorumluluklardir. Bu baglamda, hayvan refahin1 dogru bir sekilde olcebilecek, giivenilir ve
bilimsel temellere dayali bir modelin kullanilmasi kritik bir gereklilik haline gelmistir.

ANI-35L modeli, hayvan refahin1 8lgmek i¢in gelistirilmis bu tiir bir degerlendirme aracidur.
Modelin amaci, hayvanlarin yasam kosullarint cesitli agilardan inceleyerek onlarin refah
diizeylerini objektif bir sekilde degerlendirmektir. ANI-35L, o&zellikle biiyiik olgekli
hayvancilik isletmelerinde, aragtirmalarda ve hayvancilikla ilgili politikalarin gelistirilmesinde
etkili bir ara¢ olarak kullanilir. Modelin igerigi, farkli hayvan tiirlerinin saglik, psikolojik
durumlar ve gevresel faktorler gibi ¢esitli parametreleri bir arada degerlendirir.

ANI-35L modelinin temel 6zelligi, ok boyutlu bir analiz yapmasidir. Yani, sadece hayvanlarin
fiziksel saglik durumlarini degil, ayn1 zamanda onlarin dogal davranislarin sergileyebilme
kapasitesini ve ¢evresel kosullarina nasil uyum sagladiklarim1 da dikkate alir. Bu yaklasim,
hayvan refahini yalnizca bir saglik gostergesi olarak degil, ayn1 zamanda sosyal ve psikolojik
durumlar iizerinden de degerlendirir.

Modelin isleyisinde kullanilan veri toplama yontemleri olduk¢a kapsamlidir. ANI-35L,
gozlemler, biyolojik veriler ve ¢esitli sensorlerden elde edilen bilgileri kullanarak hayvanlarin
durumunu degerlendirir. Bu sayede, insanlar tarafindan yapilan subjektif degerlendirmelere
dayali hata paylar1 minimize edilir. Ayrica, ANI-35L, farkli zaman dilimlerinde ve cesitli
cevresel kosullarda uygulanabilir, bu da modelin esneklik kazandirir ve genis bir kullanim alani
saglar.
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ANI-35L’nin en 6nemli uygulama alanlarindan biri, hayvan sagliginin izlenmesi ve erken
teshisidir. Model, hayvanlarin ¢esitli hastaliklarinin erken tespit edilmesine ve tedavi
edilmesine yardimci olur. Ayrica, hayvan refahiin iyilestirilmesi, et ve siit iiretiminin
verimliligini dogrudan etkileyebilir. Saglikli ve huzurlu hayvanlar, daha yiiksek kaliteli {irtinler
ve verimli bir iiretim saglar. Bu da, isletme sahiplerinin ekonomik agidan daha verimli bir
isletme yiiriitmesine olanak tanir.

Bir diger 6nemli uygulama alani, etik hayvancilik uygulamalaridir. ANI-35L, hayvan haklar
ve etik degerler dogrultusunda, hayvanlarin uygun kosullarda yetistirilmesini saglar. Modelin,
hayvan refahim1 izleme ve diizenleme siireclerinde kullanilmasi, etik hayvancilik
uygulamalarini destekler ve gelistirilmesine katki saglar.

Teknolojik gelismelerle birlikte ANI-35L modelinin potansiyeli daha da genislemistir.
Ozellikle yapay zeka, makine d6grenimi ve uzaktan algilama teknolojileri ile entegre edilen
ANI-35L, daha hizli ve dogru sonuglar elde edilmesini saglar. Gelecekte, mobil cihazlar ve
sensorler araciligiyla siirekli veri toplama ve analiz yapabilen daha sofistike sistemlerin
gelistirilmesi  beklenmektedir. Bu gelismeler, hayvancilik sektoriinde daha verimli ve
stirdiiriilebilir uygulamalarin ortaya ¢ikmasina olanak taniyacaktir.

Sonug olarak, ANI-35L modeli, hayvan refah1 degerlendirmelerinde kullanilan kapsamli,
objektif ve gilivenilir bir aragtir. Hayvancilik sektdriinde, hayvan sagligi ve tiretim verimliligini
artirma hedeflerine ulasmak i¢cin dnemli bir rol oynamaktadir. Etik ve siirdiirtilebilir hayvancilik
uygulamalarinin yayginlasmasinda, bu tiir modellerin kullanimi kritik 6neme sahiptir.

Anahtar Kelimeler: Hayvan refahi; ANI-35L modeli; Hayvancilik; Hayvan saghg

ABSTRACT

Animal welfare focuses on efforts and developments aimed at improving the physical and
psychological conditions of animals. In recent years, measuring and monitoring animal welfare
in the livestock sector has gained significant importance. The primary reasons for this include
the protection of animal rights, production efficiency, improvement of meat and milk quality,
and ethical responsibility. In this context, the use of a reliable and scientifically-based model
that can accurately measure animal welfare has become a critical necessity.

The ANI-35L model is an assessment tool developed to measure animal welfare. The goal of
the model is to objectively evaluate the welfare levels of animals by examining their living
conditions from various perspectives. ANI-35L is especially used as an effective tool in large-
scale livestock operations, research, and the development of policies related to animal
husbandry. The model assesses various parameters, such as the health and psychological
condition of different animal species and environmental factors, together.

The main feature of the ANI-35L model is its ability to perform multidimensional analysis. It
takes into account not only the physical health of the animals but also their capacity to display
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natural behaviors and how they adapt to environmental conditions. This approach evaluates
animal welfare not just as a health indicator, but also through social and psychological factors.

The data collection methods used in the operation of the model are quite comprehensive. ANI-
35L evaluates the condition of animals using observations, biological data, and information
obtained from various sensors. This minimizes the error margin based on subjective
assessments made by humans. Additionally, ANI-35L can be applied over different time
periods and under various environmental conditions, which increases the model's flexibility and
provides a wide range of applications.

One of the most important areas of application for ANI-35L is monitoring animal health and
early diagnosis. The model helps in the early detection and treatment of various animal diseases.
Furthermore, improving animal welfare can directly impact the efficiency of meat and milk
production. Healthy and content animals result in higher quality products and more efficient
production, enabling business owners to operate more economically viable businesses.

Another key area of application is ethical animal husbandry practices. ANI-35L ensures that
animals are raised under appropriate conditions in line with animal rights and ethical values.
The use of the model in monitoring and regulating animal welfare supports and contributes to
the development of ethical farming practices.

With technological advancements, the potential of the ANI-35L model has expanded further.
In particular, when integrated with artificial intelligence, machine learning, and remote sensing
technologies, ANI-35L provides faster and more accurate results. In the future, more
sophisticated systems capable of continuous data collection and analysis through mobile
devices and sensors are expected to be developed. These advancements will enable more
efficient and sustainable practices to emerge in the livestock sector.

In conclusion, the ANI-35L model is a comprehensive, objective, and reliable tool used in
animal welfare assessments. It plays an important role in achieving the goals of improving
animal health and production efficiency in the livestock sector. The use of such models is

critical in promoting ethical and sustainable farming practices.

Keywords: Animal welfare; ANI-35L model; Animal health; Animal husbandry
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Kozmetik iirlin iiretiminde Onemli hususlardan biri, steril birim doz preparasyonlarinin
hazirlanmasidir. Mikroorganizmalardan arindirma  klasik  sterilizasyon teknikleriyle
yapildiginda, 6zellikle sicakliga duyarli etkin maddelerde bozulmalar meydana gelebilir. Bu
sorunun Oniinii almak i¢in, giiniimiizde yiiksek enerjili radyasyon kullanilmaktadir. Radyasyon
ile sterilizasyon, diger tekniklere gore daha kolay ve giivenilirdir; yliksek giricilige sahip olup
ornek sicakligini minimal diizeyde artirir, validasyonu kolay ve c¢evre dostudur.Ancak, bu
teknigin dezavantajlar1 da vardir. Yiiksek enerjili radyasyonun ve radyolitik etkilerinin tahmin
edilmesi zordur. Bu nedenle, radyasyon ile sterilizasyonun uygulanabilirligi, olusan radikallerin
belirlenmesi ve kontrol edilmesi ile miimkiin olabilir. Elektron Paramagnetik Rezonans (EPR)
spektroskopisi, serbest radikallerin mekanizmalarini, tiirlerini, yapilarin1 ve kararhiliklarim
incelemek i¢in en duyarl tekniktir.Azelaik asit bilesigi belirli dozlarda gama radyasyonu ile
islem gormiis ve EPR analizi ile serbest radikal olusumu gozlemlenmistir. Yiiksek dozlarda
1s1nlanmis orneklerin rezonans sinyallerinin belirgin ve siddetli oldugu saptanmistir. Ayrica,
1sinlanmig orneklerin oda sicakliginda iki aya kadar stabil kaldig1 belirlenmistir.Sonug olarak,
azelaik asit Orneklerinde yiiksek enerjili radyasyonun neden oldugu serbest radikallerin
karakterizasyonu yapilmis ve bu bilesigin, uluslararasi kabul géren doz limitleri dahilinde
radyasyon ile sterilizasyona uygun oldugu sonucuna varilmigstir.

Anahtar Kelimeler: Radyosterilizasyon, Gama radyasyonu, Elektron paramagnetik rezonans;
Serbest radikaller; Azelaik asit
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ABSTRACT

One of the critical aspects of cosmetic product manufacturing is the preparation of sterile unit
dose formulations. When decontamination is performed using classical sterilization techniques,
degradation of heat-sensitive active ingredients can occur. To mitigate this issue, high-energy
radiation is increasingly being utilized. Radiation sterilization is easier and more reliable than
other sterilization techniques; it has high penetration power, minimally increases sample
temperature, is easy to validate, and is environmentally friendly. However, this technique also
has some disadvantages. Predicting the effects of high-energy radiation and its radiolytic
byproducts is challenging. Therefore, the applicability of radiation sterilization depends on
identifying and controlling the radicals formed after irradiation. Electron Paramagnetic
Resonance (EPR) spectroscopy is the most sensitive technique for analyzing the mechanisms,
types, structures, and stability of free radicals. Azelaic acid was exposed to specific doses of
gamma radiation, and EPR analysis confirmed the formation of free radicals. High-dose
irradiated samples exhibited strong and distinct resonance signals. Additionally, irradiated
samples remained stable at room temperature for up to two months. In conclusion, the
characterization of free radicals induced by high-energy radiation in azelaic acid samples was
performed. The study demonstrated that azelaic acid is suitable for radiation sterilization within
internationally accepted dose limits, as no significant molecular degradation was observed.

Keywords: Radiosterilization;, Gamma radiation; Electron paramagnetic resonance; Free
radicals; Azelaic acid
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Kozmetik iirlin tiretiminde 6nemli hususlardan biri, steril birim doz preparasyonlarinin
hazirlanmasidir. Klasik sterilizasyon teknikleri kullanildiginda, 6zellikle sicakliga duyarl etkin
maddelerde ciddi degradasyonlar meydana gelebilir. Bu sorunu ortadan kaldirmak veya
azaltmak igin, yliksek enerjili radyasyon kullanilmaktadir. Radyasyon ile sterilizasyon, diger
tekniklere gore daha kolay ve giivenilirdir. Yiiksek niifuz yetenegine sahiptir, 6rnek sicakligini
cok az arttirir, validasyonu kolaydir ve ¢evreye zarar vermez. Ancak, yiiksek enerjili
radyasyonun etkilerini  6ngdérmek zor oldugundan, radyasyon sterilizasyonunun
uygulanabilirligi, 1s1nlama sonucunda olusan radikallerin belirlenmesiyle miimkiin olmaktadir.
Elektron Paramanyetik Rezonans (EPR) spektroskopisi, bu radikallerin yapisini ve kararliligini
incelemek i¢in en duyarli tekniktir.Azelaik asit, belirli dozlarda gama 1sinlar1 ile 1sinlandu.
Isinlanmamis 6rnekler herhangi bir EPR sinyali vermezken, 1sinlanmis 6rnekler belirgin EPR
sinyalleri gosterdi. Farkli dozlarda 1sinlanan 6rneklerin doz-cevap egrileri olusturularak en iyi
tanimlayan matematiksel fonksiyonlar belirlendi. Oda sicakliginda altmis giin bekletilen
orneklerde, tiim piklerin siddetlerini korudugu ve 1sinlanmadan uzun siire sonra bile 1g1nlanmis
orneklerin ayirt edilebildigi gbézlendi. Bulgular, azelaik asidin uluslararasi kabul géren doz
limitlerinde radyasyonla sterilizasyona uygun oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Radyosterilizasyon, Azelaik Asit, EPR, Gama Isinlama

ABSTRACT

One of the key aspects in the production of cosmetic products is the preparation of sterile unit-
dose formulations. When traditional sterilization techniques are used, significant degradation
can occur, especially in temperature-sensitive active ingredients. To eliminate or minimize this
drawback, high-energy radiation has been employed. Compared to other sterilization
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techniques, radiation sterilization is easier and more reliable. It has high penetration capability,
causes minimal temperature increase, is easy to validate, and does not harm the environment.
However, predicting the effects of high-energy radiation is challenging; therefore, its feasibility
depends on identifying and controlling the radicals formed during irradiation. Electron
Paramagnetic Resonance (EPR) spectroscopy is the most sensitive technique for examining
these radicals' structures and stability.

Azelaic acid was irradiated with gamma rays at specific doses. While non-irradiated samples
did not exhibit any EPR signal, irradiated samples showed distinct EPR signals. Dose-response
curves for samples irradiated at different doses were created to determine the mathematical
functions best describing these results. Samples stored for sixty days at room temperature
maintained their peak intensities, demonstrating that the irradiated samples could still be
distinguished long after irradiation. The findings indicate that azelaic acid is suitable for
sterilization by radiation within internationally accepted dose limits.

Keywords: Radiosterilization, Azelaic Acid, EPR, Gamma Irradiation
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Amag, 6grencinin dogrusal denklem grafigini ¢izme konusundaki soyutlama siirecinin RBC+C
modeli kullanilarak analiz edilmesi ve Ogrencinin bilgiyi olusturup olusturamadiginin
incelenmesidir. Katilimer devlet okulunda 8.sinifta 6grenimine devam eden basari diizeyi
yuksek bir 6grencidir. Nitel arastirma modellerinden durum ¢alismasi kullanilmistir. Veri
toplama araci olarak soyutlama eylemlerini tanimaya imkéan verecek dokuz maddelik asamali
bir etkinlik olusturulmustur. Elde edilen verilere gore 0grencinin matematiksel soyutlama
stirecinde genellikle zorlanmadig1 ipuglari ile soyutlama siirecini gergeklestirdigi gézlenmistir.
Ogrenci bilgiyi olusturmak i¢in asamalandirilmis sekilde olusturulan soruya cevap verirken
hem zihnindeki eski bilgilerini harekete ge¢irmekte hem de bilgilerini organize edebilmek igin
akil yiirtitme becerisini kullanmaktadir. Ama¢ 6grencinin sadece ¢ozmesi degil, gerektiginde
ipucuyla soyutlayabilmesidir. Yapilacak bagka arastirmada soyutlamanin her 6grencide
gerceklesebilecegini, kimilerinde hizli kimilerinde yavas gerceklesebilecegini gosterilebilir
veya farkli basar diizeyindeki 6grencilerin soyutlama siirecleri incelenebilir.

Anahtar Kelimeler: Matematiksel Soyutlama, RBC+C

GIRIS
Matematik soyutlama bilimidir. Soyutlama anlagilmadan etkili matematik 6gretimi miimkiin
degildir. Soyutlama Onceki bilginin yeniden diizenlenerek yeni matematiksel yapinin insa
edilmesidir. Soyutlama kavramlar1 ve iligkileri inceler. Soyutlama ile ilgili bircok model
mevcuttur. Ancak RBC+C modeli 6ne ¢ikmaktadir (Hershkowitz, Schwars&Dreyfus, 2001).
RBC+C modeline gore soyutlama; tanima, kullanma, olusturma ve pekistirme basamaklarindan
olusmaktadir. RBC+C hem teorik ¢erceve hem de metodolojik arag olarak kullanilmistir. Buna
gore etkinlik hazirlanmistir. Tanima; matematiksel durum igindeki kavram, diisiince ve
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siirecleri fark etmedir. Kullanma; mevcut bilgileri diizenleyerek biitiinlestirmedir. Olusturma;
var olan yapiy1 kullanarak yeni yap1 ortaya c¢ikarmadir. Pekistirme; yapinin bilingli olarak
yeniden kullanilmasidir.

ARASTIRMANIN ONEMI-AMACI

Matematik 6gretiminin amaglarindan biri matematiksel bilgi ve becerilerin kullanilabilmesidir.
Ogrenme ciktist elde etmeyi amaglayan etkinlikler gelistirilmesi modelin etkinligini
arttiracaktir. Dogrusal denklemler konusunda Ogrencilerin zorluk yasadigi goriilmektedir
(Birgin,2006). Yetersiz sayida ¢aligma olmasi bu ¢alismay1 6nemli kilmaktadir. Bu konu cebir
ve geometri alanlar1 arasinda kurdugu baglantinin ilk adimi olmasi agisindan 6nemlidir.
Matematigin 6grenilebilmesi i¢in kavramsal anlama ger¢eklesmelidir ([NCTM],2000).
Kavramsal anlamanin hangi diizeyde gergeklestigi RBC+C analiz ¢ercevesi ile dl¢iilmiistiir.
8.smifa giden basarili bir 6grencinin dogrusal denklemlerin grafigini ¢izme konusundaki
soyutlama siireci RBC+C modeli baglaminda incelenmesi amaglanmistir. Arastirma sorumuz;
8.smif Ogrencisinin dogrusal denklemin grafigini ¢izme konusundaki soyutlama siiregleri
RBC+C modeli baglaminda nasildir?

YONTEM

Nitel arastirma modellerinden durum calismast kullanmilmistir. Amagh 6rnekleme yontemi
kullanilmistir. Basar1 diizeyi yiliksek bir 6grenci ile ¢alisilmistir. Araglar; arastirmacinin
gelistirdigi etkinlik, gériisme formu ve dokiimanlar. Yiiz yiize uygulanacaktir. Veriler RBC+C
modeli baglaminda incelenecektir.

ETKINLIK: y=x denkleminin grafigini asagidaki adimlar takip ederek ¢iziniz.
(1) x-y arasindaki iligki nasildir?
(2) Grafik eksenleri keser mi?
(3) Orjinden geger mi?
(4) Herhangi iki nokta belirleyiniz?
(5) Denklemi saglayan bagka noktalar var midir?

(6) y=2x denklemini ¢iziniz. Aradaki benzerlik ve farkliliklar nelerdir?

BULGULAR

Tanima: x-y arasinda dogrusal iliski oldugunu, grafigin orjinden gectigini, katsayiyi, sabit
terimi fark etmistir. Kullanma: koordinat sistemi, katsayi, sabit terim bilgilerini kullanarak
grafik cizebilmistir. Olusturma: sabit terim sifirdan farkli olunca grafigin eksenleri kesecegi
bilgisini olusturmustur. Sabit terim sifir oldugunda grafigin orjinden gececegi bilgisini
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olusturmustur. Pekistirme: orjinden gecen denklemlere 6rnek verebilmesi ve baska grafikleri
cizebilmesi.

TARTISMA, SONUC VE ONERILER

Ogrenci RBC+C eylemlerini gerceklestirebilmis ve bilgiyi soyutlamistir. Ogrencinin eski ve
yeni bilgiler arasinda baglanti kurmasina imkan verecek sekilde sorular hazirlanmasi 6nemlidir.
Bu yilizden asamalandirilmis sekilde olusturulan sorular sayesinde ve 6grencinin cevaplari
dikkate alinarak gerekli ekstra sorularla eski yeni bilgi arasinda baglanti kurulmas1 miimkiin
olmustur. Soyutlamadaki amag¢ G6grencinin sadece ¢ozmesi degil gerektiginde ipuglariyla
istenen bilgiyi olusturmasidir. Yapilacak baska bir aragtirmada soyutlamanin her 6grencide
gerceklesebilecegini fakat diizeylerinin ve hizlarinin farkli olabilecegi gosterilebilir. Farkli
basar1 diizeyindeki 6grencilerin soyutlama siirecleri incelenebilir.

ABSTRACT

The aim of this study is to analyze the abstraction process of a student in drawing the graph of
a linear equation using the RBC+C model and to examine whether the student is able to
construct knowledge. The participant is a high-achieving eighth-grade student attending a
public school. A case study, one of the qualitative research methods, was employed. As a data
collection tool, a nine-item, stepwise activity was designed to identify abstraction actions.
According to the data obtained, it was observed that the student generally did not have difficulty
in the mathematical abstraction process and was able to carry out the abstraction process with
the help of prompts. While responding to the staged questions designed to facilitate knowledge
construction, the student both activated prior knowledge and used reasoning skills to organize
information. The aim is not only for the student to solve the problem, but also to be able to
abstract when necessary with the help of prompts. Future research may show that abstraction
can occur in every student, albeit at different speeds, or may examine the abstraction processes
of students with different achievement levels.

Keywords: Mathematical Abstraction, RBC+C
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Ticaret ve sanayi odalari, bir bolgenin ekonomik faaliyetlerini diizenleyen, sanayi ve ticaret
sektorlerinin gelisimini destekleyen onemli kurumlardir. Ge¢misten giinlimiize, ticaret ve
sanayi odalar, ticaretin kolaylastirilmasi, yerel isletmelerin desteklenmesi, egitim ve
bilgilendirme hizmetlerinin sunulmasi gibi kritik gdrevler iistlenmistir. Ozellikle ticaret ve
sanayi odalarinin sundugu hizmetler, yerel ve ulusal ekonominin kalkinmasinda biiyiik rol
oynamaktadir. Diyarbakir Ticaret ve Sanayi Odasi da bu baglamda, bolgenin ekonomik
gelisimine katki saglayan onemli kurumlardan biridir. Kurulusundan bu yana, iiyelerine
sundugu destek ve hizmetlerle, bélgenin ticaret ve sanayi sektorlerini giiglendirmistir.

Diyarbakir Ticaret ve Sanayi Odasi'nin temelleri, 1883 yilinda kurulan Diyarbakir Ticaret
Meclisi'ne dayanmaktadir. 1925 yilinda kabul edilip 1926'da yiirtirliige giren 655 sayili Ticaret
ve Sanayi Odalar1 Kanunu ile odalara tiizel kisilik verilmis ve ticaret erbabinin odaya kayit
zorunlulugu getirilmistir. Tiiziiglin ytiriirliik siiresi i¢cinde Diyarbakir'da 1910 yilinda Ticaret ve
Sanayi Odas1 kurulmustur. Giiniimiizde Sanayi Mektebi olarak kullanilan bu tarihi yap1 2022
yilina kadar Diyarbakir Ticaret ve Sanayi Odasinin kullanimina tahsis edilmis ve 2022 yili
itibariyle yapimi yeni tamamlanan binaya taginmigtir.

Diyarbakir Ticaret ve Sanayi Odas1 Hizmet Binasi'nin tasarim ve kullanim siire¢lerinin detayl
bir sekilde incelenmesi, binanin ¢alisanlar ve kullanicilar iizerindeki etkilerinin analiz edilmesi
acisindan biliyiikk 6nem tagimaktadir. Bu ¢alisma, binanin erisilebilirlik, mekansal diizenleme,
ergonomi ve kullanici memnuniyeti boyutlarin1 analiz ederek, kullanicilarin deneyimlerine
odaklanmaktadir. Nitel arastirma yontemleri kullanilarak gercgeklestirilen bu ¢alisma, gorsel
analiz ve literatiir incelemelerinden elde edilen veriler 15181nda, binanin giiclii ve zayif yonleri
tespit edilerek, kullanim sonrasi siireclerde karsilasilan sorunlar ile memnuniyet yaratan
unsurlar detaylandirilmastir.
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Calismada oOncelikle Diyarbakir Ticaret ve Sanayi Odasinin gorsel analiz yontemiyle
incelemeler yapilmis ve sonrasi i¢in ¢alisan, kullanici ve idarecilerle goriismeler yapilacaktir.
Daha sonra goriismelerden elde edilen sonuglar 1s181inda kullanict memnuniyetini belirlemek ve
calismay1 nitel olarak desteklemek amaciyla ulasilabilirlik, estetik ve siklikla kullanilan
mekanlarin iglevsel ve teknik 6zellikleriyle ilgili idareci, personel ve kullanici anketi olmak
tizere anket hazirlanacak ve kullanicilara uygulanacaktir. Anketlerden elde edilen veriler
degerlendirilerek grafiklestirilecektir.

Gorsel analiz yontemiyle yapilan incelemeler ¢er¢evesinde; Diyarbakir Ticaret ve Sanayi Odasi
binasi, merkezi konumu ve i¢ mekén tasarimi agisindan biiyiik avantajlar sunmaktadir. Yeni
binanin, 6nceki binaya gore daha ulasilabilir bir noktada olmasi, ¢alisanlar ve ziyaretgiler i¢in
kolaylik saglamaktadir. Ergonomik ofis mobilyalari, genis alanlar ve konforlu oturma
diizenlemeleri ile verimli bir ¢alisma ortami yaratilmistir. Ayrica, binadaki islevsel dagilim,
kullanicilarin ihtiyaglarini karsilayacak sekilde planlanmig, kullanici alanlari giris katina
yerlestirilmistir. Genis koridorlar ve engelli erisimine yonelik diizenlemeler, herkesin rahatga
erisebilmesini saglamaktadir.

Binanin estetik tasariminda yerel mimari ile modern unsurlarin birlesimi dikkat ¢ekmektedir.
Dis cephesi ¢evresiyle uyumlu olmamakla birlikte, kullanilan malzemeler gorsel agidan giiglii
bir deneyim sunmaktadir. Yonlendirme sistemleri, kullanicilarin binada kolayca hareket
etmelerini saglamaktadir. Elektronik sira ekranlar1 ve giivenlik dnlemleri ile etkin bir hizmet
sunulmaktadir. Ancak, giivenlik personelinin artirilmasi ve yangin giivenligi onlemlerinin
giiclendirilmesi onerilmektedir.

Aydinlatma sistemi, dogal 15181 maksimum seviyede kullanarak i¢ mekani aydinlik tutmaktadir.
Ayrica, iklimlendirme sistemleri, i¢ mekanin sicaklik ve hava akigin1 verimli bir sekilde kontrol
etmektedir. Binada cevre dostu sistemler eksik olup, giines enerjisi kullanim1 ve su geri
dontisiim sistemleri gibi siirdiiriilebilir ¢éztimlerle enerji verimliligi saglanabilir. Yesil alanlarin
artirtlmasi, kullanicilarin ve ¢alisanlar icin daha sosyal alanlar yaratacaktir.

Bu bulgular kapsaminda giivenlik personelinin sayisinin artirilmasi ve yangin giivenligi
onlemlerinin gii¢lendirilmesi, bina kullanicilarinin  giivenligi acisindan kritik  6nem
tasimaktadir. Yangin merdivenleri ve acil ¢ikislarin belirginlestirilmesi, yangin giivenligini
giiclendirecektir. Giines enerjisi kolektdrlerinin, gri su geri doniisiim sistemlerinin ve yagmur
suyu depolama sistemlerinin kurulmasi, binanin ¢evresel etkilerini azaltarak, siirdiirtilebilirlik
acisindan 6nemli adimlar atilmasimi saglayacaktir. Binanin c¢evresindeki yesil alanlarin
arttirilmasi, kullanicilarin sosyal etkilesim kurabilecekleri, rahatca vakit gegirebilecegi alanlar
yaratacaktir. Dis cephe tasariminda c¢evreyle daha fazla uyum saglanmasi hem estetik agidan
hem de ¢evresel olarak gii¢lii bir etki yaratacak ¢esitli diizenlemeler yapilabilir.

Bu ¢alismanin sonuglari, yalnizca Diyarbakir Ticaret ve Sanayi Odasi Hizmet Binasi'nin
degerlendirilmesine katki saglamakla kalmayip, benzer yapilarin tasarim siireglerine yonelik
gelistirme Onerileri sunmay1 amaglamaktadir. Elde edilen bulgular, gelecekte insa edilecek veya
mevcut yapilar lizerinde yapilacak iyilestirme calismalarinda dikkate alinacak 6nemli bilgiler
sunmaktadir. Bu baglamda, ¢alismanin amaci, kapsami ve yontemi detayli bir sekilde
aciklanmis ve Diyarbakir Ticaret ve Sanayi Odas1 Hizmet Binasi'nin erisilebilirlik, mekénsal
diizenleme, ergonomi ve kullanict memnuniyeti agisindan degerlendirilmesine odaklanilmaistir.
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ABSTRACT

Chambers of commerce and industry are important institutions that regulate the economic
activities of a region and support the development of industry and trade sectors. From past to
present, chambers of commerce and industry have undertaken critical tasks such as facilitating
trade, supporting local businesses, and providing training and information services. In
particular, the services provided by chambers of commerce and industry play a major role in
the development of the local and national economy. In this context, the Diyarbakir Chamber of
Commerce and Industry is one of the important institutions contributing to the economic
development of the region. Since its establishment, it has strengthened the region's trade and
industry sectors with the support and services it provides to its members.

The foundations of the Diyarbakir Chamber of Commerce and Industry date back to the
Diyarbakir Chamber of Commerce established in 1883. With the Law No. 655 on Chambers of
Commerce and Industry, which was adopted in 1925 and entered into force in 1926, chambers
were given legal personality and the obligation to register with the chamber was introduced.
The Chamber of Commerce and Industry was established in Diyarbakir in 1910 within the
effective period of the statute. This historical building, which is now used as the Industrial
School, was allocated to the use of the Diyarbakir Chamber of Commerce and Industry until
2022 and moved to the newly completed building as of 2022.

A detailed examination of the design and use processes of the Diyarbakir Chamber of
Commerce and Industry Service Building is of great importance for analyzing the impacts of
the building on employees and users. This study focuses on users' experiences by analyzing the
building's accessibility, spatial arrangement, ergonomics and user satisfaction dimensions. This
study, which was conducted using qualitative research methods, identified the strengths and
weaknesses of the building in the light of the data obtained from visual analysis and literature
reviews, and detailed the problems encountered in the post-use processes and the elements that
create satisfaction.

In the study, first of all, the Diyarbakir Chamber of Commerce and Industry was examined by
visual analysis method and then interviews with employees, users and administrators will be
conducted. Then, in the light of the results obtained from the interviews, in order to determine
user satisfaction and to support the study qualitatively, a questionnaire will be prepared and
applied to users, including administrator, staff and user questionnaires about accessibility,
aesthetics, and functional and technical features of frequently used spaces. The data obtained
from the questionnaires will be evaluated and graphed.

Within the framework of the visual analysis method, the Diyarbakir Chamber of Commerce
and Industry building offers great advantages in terms of its central location and interior design.
The fact that the new building is more accessible than the previous building provides
convenience for employees and visitors. An efficient working environment has been created
with ergonomic office furniture, large spaces and comfortable seating arrangements. In
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addition, the functional distribution of the building was planned to meet the needs of the users,
and user areas were placed on the ground floor. Wide corridors and arrangements for disabled
access ensure that everyone has easy access.

The aesthetic design of the building is a combination of local architecture and modern elements.
Although the fagade is not in harmony with its surroundings, the materials used provide a
visually powerful experience. Guidance systems allow users to move around the building easily.
Electronic queue screens and security measures provide an effective service. However, it is
recommended that security personnel be increased and fire safety measures be strengthened.

The lighting system keeps the interior bright by maximizing the use of natural light.
Furthermore, air conditioning systems efficiently control the temperature and air flow of the
interior space. The building lacks environmentally friendly systems and energy efficiency can
be achieved through sustainable solutions such as the use of solar energy and water recycling
systems. Increasing green areas will create more social spaces for users and employees.

Within the scope of these findings, increasing the number of security personnel and
strengthening fire safety measures are critical for the safety of building users. Fire stairs and
emergency exits should be made more prominent to strengthen fire safety. Installing solar
energy collectors, gray water recycling systems and rainwater storage systems will reduce the
environmental impact of the building and take important steps towards sustainability.
Increasing the green areas around the building will create spaces where users can interact
socially and spend time comfortably. The design of the facade should be more in harmony with
the environment, and various arrangements can be made to create a strong impact both
aesthetically and environmentally.

The results of this study not only contribute to the evaluation of the Diyarbakir Chamber of
Commerce and Industry Service Building, but also aim to provide suggestions for
improvements in the design processes of similar buildings. The findings provide important
information to be taken into consideration in future construction or improvement works to be
carried out on existing buildings. In this context, the purpose, scope and methodology of the
study are explained in detail and the focus is on the evaluation of the Diyarbakir Chamber of
Commerce and Industry Service Building in terms of accessibility, spatial arrangement,
ergonomics and user satisfaction.

Keywords: Architecture, User evaluation, Building design, Service building, Functionality,
Design analysis
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Ulkemizin tamamina yakin boliimii deprem kusaginda yer almaktadir. Yanlis ve teknik disi
yapilagsmalar bu dogal afetle birlestiginde, karsimiza can ve mal kaybina yol agan telafi
edilemez aci1 tablolar ¢ikariyor. Bundan dolay1 yap1 tasarimlarinda deprem yalitim sistemi 6nem
kazanmaktadir. Deprem yalitiminin ana amaci, binanin tagiyici sistemine etki eden deprem
kuvvetlerinin azaltilmasidir. Bu amacla yalitilmis binanin dogal titresim periyodunun

...... .

diisey rijitligi yiiksek izolatorler binanin yatay kuvvetler etkisinde esnek hareket etmesini
saglar. izolasyon sistemindeki sdniim sayesinde ayrica enerji tiiketilerek {ist yapiya aktarilan
enerji siirlandirilir. Onem derecesi yiiksek binalarda deprem katsayis1 1,2-1,5 kat yiiksek
oldugu icin kesitler normal binalara gére daha biiyiik bulunur. Yapi rijitlesir. Rijitlik arttikca
yapinin dogal periyodu kisalir. Dolayisi ile yapida depreme karsi katsayi artisi oraninda
kapasite artis1 saglanamamis olur. Eksigi gidermek istersek katsayiy1 daha da artirmak gerekir.
Buna kargin rijitlik daha da artacagindan kisir déngiiye girilir. Iste burada deprem yalitrmli yapi
kavrami devreye girmekte ve soruna ¢dziim getirmektedir. Kuzey Ingiltere’nin Scarborough
kentinden tip doktoru S.A Calantarients 1909 yilinin agustos ayinda Santiago Sili’deki
sismoloji servisinin midiiriine bir mektup yazarak gelistirdigi bir ingaat yontemine dikkatini
cekti. Ve bu ilkeye dayanarak bina temelinde olusturulan yalitiml1 bir serbest birlesim sayesinde
bir depremin siddet derecesinin anlamini kaybettigini ve deprem kusaklar1 {izerinde bulunan
biiyilk ve 6nemli binalarin kusursuz bir deprem giivencesine kavusturulabilecegini belirtti.
Daha sonra Calantarients kendi buldugu insaat metodunun patentini almak icin ingiliz patent
biirosuna bagvurdu. Ve binanin bu serbest birlesim ve deprem esnasinda kayacagi dolayisi ile
binaya gececek kuvvetin azalacagi bir ince kum, mika veya talk katmani iizerine oturtulmasini
onerdi. Doktorun diislindiigii taban yalittimi1 veya deprem yalitimi olarak da bilinen sistem
depreme dayanikli tasarimin ilk 6rnegidir. Deprem yalitimi, binalarda deprem performansini
artirmak amaciyla uygulanmaktadir. Yapilan caligmalar, deprem yalitiminin {styapi
davraniginin tabane ankastre binalardan daha fazla deprem yiikii azaltma faktoriine kars1 hassas
oldugunu gostermektedir. Bu nedenle, ASCE 7-16 iistyapilarin tasarim deprem (DBE) diizeyi
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spektral ivme taleplerinden 1,5 kat daha biiyiik olan, maksimum deprem (MCE) diizeyi spektral
ivme talepleri ile tasarlanmasi dngormektedir. Ancak Tiirkiye Bina Deprem Yonetmeligi
(TBDY) sismik tehlike haritasina gore birgok aktif sismik bolgede, MCE diizeyi spektral ivme
talepleri DBE diizeyi taleplerin 1,5 katindan daha biiyiiktiir. Bu durumda iistyapinin tasarimi
Onem kazanmaktadir. Deprem taban yalittimi binanin hakim periyodunu biiyliterek deprem
kuvvetlerini azaltmakta ve yapilarin performansini artirmakta oldugu i¢in yillar dncesinden
kullanilmaya baslanmistir. Deprem yalitiml1 binalarda {istyapinin dayaniminin biiyiik olmasi
nedeniyle yalitim, binanin dogrusal olmayan davranigi azaltmakta ve yaliim elemanlari
deplasmani artmaktadir. Genel olarak, depremlerin etkin periyot aralig1 0,2s ile 1s arasinda
degismektedir. Yaklasik olarak 2 ila 10 katli binalarin dogal hakim titresim periyotlari, bu
degerler arasindadir. Deprem yalitiminin ana amaci binanin dogal hakim periyodunu biiyiiterek
rezonans araliginin disina ¢ikarmak ve boylece deprem yiiklerinin etkisini azaltmaktir. Ayrica
yalitim sistemindeki soniim sayesinde depremde ortaya ¢ikan enerji tiiketilerek {ist yapiya daha
az enerji aktarimii saglamaktir. Deprem yalitimli binalarda, iist yap1 rijit bir blok halinde
yaliim sistemi iizerinde hareket eder ve Gtelenmelerin 6nemli bir kismui yalitim sisteminde
ortaya cikar. izolatdrler de hasar almadan dogrusal olmayan davranis sergilemek suretiyle enerji
harcama 6zelligine sahiptir. Deprem yalitimli yap1 tasariminda klasik depreme dayanikli yapi
tasarimina gore ¢ok daha yiiksek deprem performansi hedeflenmektedir. Nitekim TBDY
2018’de deprem yalitimli binalar kesintisiz kullanim veya sinirli hasar performans diizeyine
gore tasarlanabilmekte ve kiigiik deprem yiikii azaltma katsayilar1 kullanilmaktadir. Bu
calismada, sismik taban yalitimli iki model, DBE ve MCE diizeylerinde tasarlanmasi
amaglanmaktadir. Yonetmeliklerin 6ngordiigii deprem performans seviyelerine bagli olarak
elde edilecek sonuglarin kiyaslanmasi ve analiz edilmesi ongoriilmektedir. Elde edilecek
sonuclar kapsaminda en etkin sismik izolasyon sistemi belirlenmis olur. Belirlenmis olan
sismik izolasyon sistemini literatlire kazandirarak lilkemizde kamu binalarinda ve stratejik
Ooneme sahip tesislerde (okul, hastane, ulagim tesisleri, enerji tesisleri vb.) afet sirasinda
kullanilan sismik izolasyon model ¢esitliligini artirmak veya ¢alismamiz sonucu elde edilen en
etkin sismik izolasyon sistemini tercih edilebilir hale getirmek onceligimiz olacaktir.

Anahtar Kelimeler: Sismik izolator, Tasarim Deprem Diizeyi (DBE), Maksimum Deprem
Diizeyi (MCE)

ABSTRACT

Almost all of our country is located in the earthquake zone. When wrong and non-technical
constructions are combined with this natural disaster, we are faced with irreparable painful
pictures that lead to loss of life and property. Therefore, earthquake isolation system gains
importance in building designs. The main purpose of earthquake isolation is to reduce the
earthquake forces acting on the bearing system of the building. For this purpose, it is necessary
to extend the natural vibration period and/or increase the energy consumption capacity of the
isolated building. Thanks to the isolators with low horizontal stiffness and high vertical
stiffness, the structure is provided to move more flexibly horizontally. Thanks to the damping
in the isolation system, energy is also consumed and the energy transferred to the superstructure
is limited. Since the earthquake coefficient is 1.2-1.5 times higher in buildings of high
importance, the sections are larger than normal buildings. The structure becomes rigid. As the
stiffness increases, the natural period of the structure shortens. Therefore, the capacity of the
structure against earthquake cannot be increased in proportion to the increase in the coefficient.
If we want to eliminate the deficiency, it is necessary to increase the coefficient even more. On
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the other hand, since the stiffness will increase even more, a vicious circle is entered. This is
where the concept of earthquake isolated building comes into play and brings a solution to the
problem. In August 1909, S.A Calantarients, a medical doctor from Scarborough, Northern
England, wrote a letter to the director of the seismological service in Santiago, Chile, drawing
his attention to a construction method he had developed. Based on this principle, he stated that
by means of an insulated free joint in the foundation of a building, the intensity of an earthquake
loses its meaning and that large and important buildings located on earthquake zones can be
made perfectly earthquake-proof. Calantarients then applied to the British patent office to patent
his method of construction. He proposed that the building should be placed on a layer of fine
sand, mica or talc, which would slide during an earthquake, thus reducing the force that would
be transmitted to the building. His idea was the first example of earthquake-resistant design,
also known as base isolation or earthquake isolation. Seismic isolation is applied to achieve
high seismic performance in buildings. In recent years, it has been shown that the behavior of
insulated superstructure is more sensitive to the earthquake load reduction factor than that of
base anchored buildings. Therefore, ASCE 7-16 requires superstructures to be designed with
maximum seismicity (MCE) level spectral acceleration demands that are 1.5 times larger than
design seismicity (DBE) level spectral acceleration demands. However, according to the
seismic hazard map of the Turkish Building Earthquake Code (TBEC), in many active seismic
zones, MCE level spectral acceleration demands are more than 1.5 times greater than DBE level
demands. In this case, the design of the superstructure becomes important. Seismic base
isolation has been used for many years to reduce earthquake forces by enlarging the dominant
period and to improve the performance of structures. In seismically isolated buildings, nonlinear
behavior is reduced due to high superstructure strength, which increases the displacement of
isolation elements. The effective period range of typical earthquakes varies from 0.2s to 1s.
This range corresponds approximately to the prevailing natural vibration periods of 2- to 10-
story buildings. The main purpose of seismic isolation is to extend the dominant natural period
of the structure and move it out of the resonance range, thus reducing the effective earthquake
loads. In addition, the damping in the isolation system consumes energy and limits the energy
transferred to the superstructure. Thanks to the isolators with low horizontal stiffness and high
vertical stiffness, the structure moves more flexibly horizontally. Thus, the dominant natural
vibration period of the structure is extended. The superstructure moves on the isolation system
as a rigid block and a significant part of the ejections occur in the isolation system. The most
important difference of seismic isolation from classical earthquake resistant building design is
that structural damage is targeted. Isolators also have the ability to expend energy by exhibiting
nonlinear behavior without damage. As a result, much higher earthquake performance is
targeted in seismically isolated building design compared to conventional earthquake-resistant
building design. As a matter of fact, in TBEC 2018, seismically isolated buildings can be
designed for continuous use or limited damage performance level and very small earthquake
load reduction coefficients are used. In this study, two models with seismic base isolation are
aimed to be designed at DBE and MCE levels. It is envisaged to compare and analyze the results
obtained depending on the earthquake performance levels stipulated by the regulations. The
most effective seismic isolation system will be determined within the scope of the results to be
obtained. Our priority will be to increase the variety of seismic isolation models used in public
buildings (schools, hospitals, transportation facilities, energy facilities etc.) during disasters or
to make the most effective seismic isolation system obtained as a result of our study preferable.

Keywords: Seismic isolator, Design Seismic Level (DBE), Maximum Seismic Level (MCE)
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Bu ¢alisma, hayvancilik isletmelerinde uygulanan yemleme yontemlerini ve bu yontemlerin
hayvansal iiretim iizerindeki etkilerini incelemektedir. Hayvancilik sektoriinde yemleme
yontemleri, hayvan sagligi, liretim performansi ve isletmelerin ekonomik siirdiiriilebilirligi
acisindan kritik bir 6neme sahiptir. Hayvan besleme stratejileri, bliyltime hizi, siit ve et verimi,
ireme basarisi, bagisiklik sistemi fonksiyonlari ve genel refah gibi temel fizyolojik
parametreleri dogrudan etkilemektedir. Bu dogrultuda, yemleme siireclerinin bilimsel esaslara
dayali olarak optimize edilmesi, hem hayvan refahinin artirilmasi hem de isletmelerin
ekonomik karliligimin siirdiiriilebilir hale getirilmesi agisindan stratejik bir gereklilik arz
etmektedir. Bu calisma, Tiirkiye'deki hayvancilik isletmelerinde uygulanmakta olan yemleme
yaklasimlarini analiz ederek, bu uygulamalarin hayvan saglig ve iiretim verimliligi tizerindeki
etkilerini degerlendirmektedir. Arastirma kapsaminda, 6giin siklig1, yemleme big¢imi, yem katki
maddelerinin kullanimi, mera alanlarmin yeterliligi, yayla otlatma sistemleri ve gebelik
doneminde uygulanan besleme stratejileri gibi temel degiskenler incelenmistir.

Caligma bulgulari, isletmelerin biiyiik bir kisminin (%73,1) giinde ii¢ 6giin yemleme pratigini
benimsedigini gostermektedir. Ruminant beslenmesinde {i¢ 6glin yemleme uygulamasi,
sindirim sisteminin stabilitesini saglayarak yemden yararlanma verimliligini artirmaktadir.
Ozellikle siit verimi ve karkas kompozisyonu agisindan avantaj saglayan bu yodntem,
hayvanlarin enerji ve protein gereksinimlerini optimal diizeyde karsilamalarina imkan
tanimaktadir. Bununla birlikte, isletmelerin %24,9’u iki 6gilin, %?2’si ise yalnizca bir 6giin
yemleme yapmaktadir. Yemleme sikliginin azalmasi, rumen mikrobiyotasinin homeostatik
dengesini bozarak asidoz, ketozis ve fermentasyon bozukluklar1 gibi metabolik rahatsizliklarin
ortaya c¢ikma riskini artirabilmektedir. Ozellikle siit sigirlarinda yetersiz 6giin sayisi, siit
veriminde diislise ve fertilite oranlarinda azalmaya neden olabilmektedir. Dolayisiyla, optimal
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yemleme sikliginin belirlenmesi ve hayvanlarin fizyolojik gereksinimlerine uygun besleme
programlarinin olusturulmasi, hem iiretim verimliligini hem de hayvan refahini artiran 6nemli
faktorler arasinda yer almaktadir.

Aragtirma bulgulari, isletmelerin ¢ogunlugunun kesif yem ve kaba yem kombinasyonuna dayali
ikili yemleme sistemini tercih ettigini ortaya koymaktadir. Kesif yemler, 6zellikle yiiksek
verimli hayvanlar i¢in vazgecilmez bir besin kaynagi olmakla birlikte, asir1 kullanimi rumen
asidozu gibi saglik sorunlarina yol agabilmektedir. Kaba yemlerin yeterli diizeyde saglanmasi,
rumen fonksiyonlarinin korunmasina katki saglamakta, gevis getirme siiresini artirmakta ve
hayvanlarin stres diizeylerini azaltmaktadir. Ancak, son yillarda mera alanlarinin daralmasi ve
yem bitkisi iiretiminde yasanan azalma nedeniyle, kaba yem temininde giicliikler yasandigi
gozlemlenmistir. Ozellikle kiigiik 6lgekli isletmeler, yeterli kaba yem tedarik edememeleri
sebebiyle kesif yem kullanimina daha fazla yonelmektedir. Bu durum hem yem maliyetlerini
artirmakta hem de hayvan sagligini olumsuz yonde etkileyebilmektedir.

Yem katki maddelerinin kullanimi, hayvan besleme stratejilerinde dnemli bir degisken olarak
degerlendirilmektedir. Ancak arastirma bulgulari, igletmelerin yalnizca %21,9’unun yem katk1
maddesi  kullanimma yoneldigini gostermektedir. Yem katki maddeleri, biiylime
performansinin artirtlmasi, bagisiklik sisteminin giliglendirilmesi ve sindirim sisteminin
diizenlenmesi acisindan 6nemli islevler iistlenmektedir. Ozellikle vitamin-mineral
premikslerinin yaygin olarak kullanildig1 belirlenmis olup, bu katkilarin kullanim orani %80,3
olarak tespit edilmistir. Vitamin ve mineral eksikliklerinin bilylime geriligi, tireme bozukluklar1
ve bagisiklik sistemi zay1fli1 gibi olumsuz sonuglara yol agtig1 bilinmektedir. Bununla birlikte,
probiyotik kullaniminin yalnizca %19,7 oraninda oldugu saptanmistir. Probiyotiklerin sindirim
fonksiyonlarmin diizenlenmesine katki sagladigi, yemden yararlanma oranini artirdigi ve
patojen mikroorganizmalarin baskilanmasint saglayarak hayvan sagligint destekledigi
bilinmektedir.

Mera alanlarinin yeterliligi, hayvancilik isletmelerinde siirdiiriilebilir yem kaynaklarinin
saglanmast ac¢isindan kritik bir unsur olarak degerlendirilmektedir. Arastirma sonuglari,
isletmelerin  %44,7’sinin mera alanlarini yeterli buldugunu, ancak %55,3’linlin mevcut
meralarin yetersiz oldugunu diislindiigiinii ortaya koymaktadir. Mera alanlarinin yetersizligi,
hayvanlarin dogal beslenme dongiisiinii olumsuz etkileyerek isletmelerin yem maliyetlerini
artirmaktadir. Bunun yani sira, yayla otlatma sistemine iligkin veriler, isletmelerin yalnizca
%16,3’lniin  yaylacilik faaliyetinde bulundugunu, %383,7’sinin ise bu sistemden
yararlanmadigmi  gostermektedir. Yayla otlatmasi, hayvanlarin dogal beslenme
aligkanliklarinin devam ettirilmesine imkén tanirken, yemleme maliyetlerini diistirebilmekte ve
karkas kalitesini 1iyilestirebilmektedir. Ayrica, yayla otlatmasimnin hayvanlarin hareket
kabiliyetini artirarak tirnak ve eklem sagligi lizerinde olumlu etkiler yarattigi bilinmektedir.
Ancak, yayla otlatmasinin sinirli kalmasi, igletmelerin kesif yem bagimliligini artirarak yem
maliyetlerinin yiikselmesine neden olmaktadir.

Gebelik doneminde uygulanan besleme stratejileri, fetlis gelisimi ve dogum sonrasi yavru
saglig1 agisindan biiylikk 6nem arz etmektedir. Calisma bulgulari, isletmelerin %34,3’iiniin
gebelik doneminde ek yemleme yaptigi, ancak %65,7’sinin herhangi bir ek yemleme
uygulamadigini ortaya koymaktadir. Gebelik siirecinde yetersiz beslenme, dogum sonrasi yavru
kayiplarinin artmasina, neonatal bagisiklik sisteminin zayiflamasina ve maternal siit veriminin
azalmasia sebebiyet verebilmektedir. Ozellikle enerji ve protein acisindan zengin yemlerin
gebelik doneminde yeterli diizeyde saglanmasi, hem anne sagliginin korunmasi hem de dogan
yavrularin optimal gelisimi agisindan kritik bir gereklilik olarak degerlendirilmektedir.
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Bu ¢alisma, hayvancilik sektoriinde uygulanmakta olan yemleme yontemlerinin hayvan sagligi,
iretim verimliligi ve isletme ekonomisi iizerindeki etkilerini ortaya koyarak, sektorde
karsilagilan temel sorunlari bilimsel bir perspektiften degerlendirmektedir. Calisma bulgulari,
besleme stratejilerinin  optimize edilmesinin ve bilimsel esaslara dayali yoOnetim
uygulamalarinin benimsenmesinin, hayvancilik isletmelerinin siirdiiriilebilirligi agisindan
biiyiik dnem tasidigini ortaya koymaktadir. Isletmelerin yemleme frekansi ve icerigi konusunda
daha bilingli politikalar izlemesi, yem katki maddelerinin kullanim oranlarin1 artirmasi ve kaba
yem kaynaklarinin etkin bir sekilde yonetilmesi gerekmektedir. Ayrica, mera alanlarinin
korunmasi ve yayla otlatma faaliyetlerinin tesvik edilmesi, sektoriin uzun vadeli ekonomik
stirdiiriilebilirligi agisindan stratejik bir oneme sahiptir.

Anahtar Kelimeler: Yemleme yontemleri; Yem katki maddeleri; Stirdiirebilirlik, Uretim
verimliligi

ABSTRACT

This study examines the feeding methods applied in livestock enterprises and their effects on
animal production. Feeding methods in the livestock sector hold critical significance in terms
of animal health, production performance, and the economic sustainability of enterprises.
Animal feeding strategies directly affect key physiological parameters, such as growth rate,
milk and meat yield, reproductive success, immune system functions, and overall well-being.
In this regard, optimizing feeding processes based on scientific principles is a strategic necessity
for enhancing animal welfare and ensuring the long-term profitability of enterprises. This study
analyzes the feeding approaches implemented in livestock enterprises in Turkey and evaluates
their impact on animal health and production efficiency. The research examines key variables
such as meal frequency, feeding methods, use of feed additives, adequacy of pasture areas,
mountain grazing systems, and feeding strategies during pregnancy.

The findings of the study reveal that a large portion of enterprises (73.1%) adopt a three-meal
feeding practice daily. In ruminant feeding, a three-meal feeding regime stabilizes the digestive
system and enhances feed utilization efficiency. Particularly advantageous for milk yield and
carcass composition, this method allows animals to meet their energy and protein requirements
optimally. However, 24.9% of enterprises feed twice a day, while 2% provide only one meal
per day. A decrease in meal frequency can disrupt the homeostatic balance of the rumen
microbiota, increasing the risk of metabolic disorders such as acidosis, ketosis, and
fermentation abnormalities. Insufficient meal frequency, particularly in dairy cattle, can lead to
a decline in milk yield and reduced fertility rates. Therefore, determining optimal feeding
frequency and developing feeding programs tailored to animals' physiological needs are
essential factors in enhancing both production efficiency and animal welfare.

The research findings also show that most enterprises prefer a dual feeding system based on a
combination of concentrate and roughage. Concentrate feeds are indispensable, especially for
high-yielding animals; however, excessive use can lead to health issues such as rumen acidosis.
Ensuring an adequate supply of roughage helps maintain rumen function, increases chewing
time, and reduces animal stress levels. However, in recent years, a reduction in pasture areas
and a decrease in forage crop production have made it difficult to provide adequate roughage.
Particularly, small-scale enterprises tend to rely more on concentrate feeds due to their inability
to procure sufficient roughage. This situation not only raises feed costs but also negatively
impacts animal health.
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The use of feed additives is considered an important variable in animal feeding strategies.
However, the research findings indicate that only 21.9% of enterprises use feed additives. Feed
additives play vital roles in improving growth performance, strengthening the immune system,
and regulating the digestive system. Vitamin and mineral premixes were found to be the most
widely used additives, with a usage rate of 80.3%. Deficiencies in vitamins and minerals are
known to lead to growth retardation, reproductive disorders, and weakened immune functions.
Meanwhile, probiotic use was found to be limited, with a usage rate of only 19.7%. Probiotics
are known to aid in regulating digestive functions, enhancing feed utilization, and supporting
animal health by inhibiting the growth of pathogenic microorganisms.

The adequacy of pasture areas is considered a critical factor for providing sustainable feed
resources in livestock enterprises. The research results indicate that 44.7% of enterprises
consider their pasture areas sufficient, while 55.3% find them inadequate. Insufficient pasture
areas negatively affect the natural feeding cycle of animals and increase feed costs for
enterprises. Furthermore, data on mountain grazing systems reveal that only 16.3% of
enterprises engage in mountain grazing activities, while 83.7% do not benefit from this system.
Mountain grazing allows animals to maintain their natural feeding habits, reduces feeding costs,
and improves carcass quality. Additionally, it is known to have positive effects on animal hoof
and joint health by increasing mobility. However, the limited use of mountain grazing increases
dependence on concentrate feeds and raises feed costs.

Feeding strategies during pregnancy are crucial for fetal development and postnatal calf health.
The study findings show that 34.3% of enterprises provide supplementary feeding during
pregnancy, while 65.7% do not apply any supplementary feeding practices. Inadequate nutrition
during pregnancy can lead to increased calf mortality, weakened neonatal immune systems, and
reduced maternal milk yield. Ensuring adequate energy and protein intake during pregnancy is
critical for both the health of the mother and the optimal development of newborns.

This study provides an analysis of the feeding methods implemented in the livestock sector and
their effects on animal health, production efficiency, and enterprise economics, evaluating the
primary challenges encountered in the sector from a scientific perspective. The findings
highlight the importance of optimizing feeding strategies and adopting scientifically-based
management practices for the sustainability of livestock enterprises. Enterprises should adopt
more informed policies regarding feeding frequency and composition, increase the use of feed
additives, and manage roughage sources more effectively. Furthermore, preserving pasture
areas and promoting mountain grazing activities are strategically important for the long-term
economic sustainability of the sector.

Keywords: Feeding methods, Feed additives; Sustainability; Production efficiency
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Geleneksel kirsal yerlesimler, zaman i¢inde toplumsal, ekonomik, teknik ya da yasal bazi
nedenlerle degisim siirecine girebilmekte; bu siire¢ kimi zaman niifusun azalmasina ve
yerlesimlerin bosalmasina yol agabilmektedir. Bu tiir gelismeler, kiiltiirel mirasin korunmasini
zorlastirmakta ve bazi degerlerin zamanla yok olma riskiyle karsi karsiya kalmasina neden
olabilmektedir. Bu nedenle, gegmise ait degerlerin analiz edilerek giinlimiiz yasamiyla uyumlu
bir sekilde yasatilmasina yonelik koruma stratejilerinin gelistirilmesi 6nem tagimaktadir.

Mardin'in Midyat ilgesi, tarih boyunca farkli etnik ve dini gruplarin bir arada yasadig1 ve bu
cesitliligi mimari yapisina yansittigt Mezopotamya'nin dnemli kiiltiirel merkezlerinden biri
olarak 6ne ¢ikmaktadir. Ezidiler, Midyat’in ¢ok kiiltiirlii kimliginin bir par¢asini olustururken,
bu topluluga ait koyler ve yerlesimler, bolgenin tarihi ve kiiltiirel zenginliginin bir pargasini
teskil etmektedir. Midyat’a bagli Yenice (Xarabya) koyl, korunmusluk diizeyi ve 6zgiin
mekansal nitelikleriyle bolgenin dikkat ¢ceken yerlesimlerinden biri olma 6zelligi tasimaktadir.
Yenice Yerlesimi, Sanlurfa Kiiltiir Varliklarini Koruma Boélge Kurulu tarafindan II. derece
arkeolojik sit alan1 olarak tescil edilerek yasal koruma altina alinmis olup bu tescil kapsaminda
alanin kiiltiirel mirasin1 korumaya yonelik genel ¢aligmalar yiiriitilmekle birlikte, yerlesim
icindeki yapilarin tekil Olcekte ayrintili envanterleme ve belgeleme caligmalar1 heniiz
yapilmamistir. Bu eksiklikten hareketle yiiriitiilen ¢aligmada, yerlesimin mimari, kiiltiirel ve
tarihi bilesenleri ayrintili bigimde incelenmis; bu unsurlarin korunmasina yonelik ¢6ziim odakli
stratejiler gelistirilmistir. Caligmanin yontemi kapsaminda Oncelikle literatiir ve mevzuat
taramasi yapilmis, ilgili kurumlardan tescil kararlari, halihazir haritalar ve uydu goriintiileri
temin edilmistir. Saha ¢aligmalarinda rolove, gézlem ve fotograf teknikleri kullanilarak yerinde
incelemeler gerceklestirilmistir. Yerlesimdeki 134 yap1 arasindan segilen 16 konut, detayli
bicimde belgelenmis; bu veriler lizerinden plan ve cephe tipolojileri analiz edilerek yerlesimin
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karakteristik dokusu ortaya konmustur. Ayrica, kapi, pencere ve nis gibi mekansal elemanlara
dair 6l¢timler dogrultusunda tipolojik siniflandirma yapilmstir.

Yenice (Xarabya) koyl, 6zglin mimari dokusunu biiylik 6l¢iide korumus olmasiyla dikkat
ceken, kirsal yerlesim biitlinliigiiniin hala bozulmadig1 6rneklerden biridir. Zorunlu gocler
sonucu koytin bliyiik ol¢iide terk edilerek yurtdisina go¢ edilmesine ragmen kiiltiirel aidiyet
duygusunu siirdiiren ve sonradan yerlesen kesimin geleneksel mimariyi siirdiirme yoniindeki
istegi, kdydeki fiziksel doniisiimiin daha smirli ve gecikmeli bigimde gerceklesmesine neden
olarak geleneksel dokunun korunmasina katki saglamigtir. Cehennem Deresi’ne hakim bir tepe
zirvesinden yamaglara dogru katmanli olarak yayilan ve stratejik bir konumda sekillenen
yerlesme, zaman igerisinde demografik artisa bagli olarak organik bir genisleme siireci
gecirmistir. Bu siire¢ sonucunda yaklasik 20. ylizyilin sonlarinda koy giintimiizdeki sinirlarina
ulasmistir. Yoreye 6zgii dogal ve topografik kosullarin belirleyici bir unsuru olarak, koy
evlerinin énemli bir bdliimi, dogal ana kayanin yapi kiitlesi olarak dogrudan kullanildig:
geleneksel bir insa pratigini yansitmaktadir. Yerlesimin erken evrelerinde, bu kaya
bosluklarinin dogal haliyle barmak islevi gordiigii ancak zaman igerisinde degisen mekansal
ihtiyaglar dogrultusunda, bu dogal hacimlerin iizerine ya da bitisigine kagir yap1 elemanlarinin
eklendigi bilinmektedir. Bu miidahalelerin ardindan, baslangigta barinma islevi goren ana
kayaya oyulmus mekéanlar zamanla farkli yardimci islevlere tahsis edilerek 6zgiin
kullanimlarin1 kaybetmislerdir.

Ezidi toplulugu, inan¢ temelli yasam bigimleri dogrultusunda sadelik, dogayla uyum ve
islevselligi esas alan bir mimari yaklasim benimsemistir. Bu anlayis, 6zellikle kirsal yagamin
gereklilikleriyle birleserek gosteristen uzak, cevresel kosullara duyarli ve korunakli yapilarin
ingasin1 beraberinde getirmistir. Yerlesim alani olarak secilen cografyanin sundugu dogal
malzeme c¢esitliligi ve yerel ustalarin geleneksel yapim tekniklerine dair birikimi, mimari
bicimlenmenin temel belirleyicileri olmustur. Yenice (Xarabya) koyiindeki geleneksel Ezidi
konutlari, bu anlayisin somut 6rneklerini sunmaktadir. Bu yapilarda yorede kolaylikla temin
edilebilen tas malzeme kullanilmis; siisleme unsurlarindan ziyade, yapilarin kullanim amacina
uygunlugu, dayaniklilig1 ve dogal ¢evreyle biitiinlesmesi oncelik kazanmistir.

Zamanla ortaya cikan sosyoekonomik faktorler, kdy niifusunun ciddi oranda azalmasina ve
yerlesimin biiyiik ol¢iide terk edilmesine neden olmustur. Bu durum, geleneksel yapilarin
bakim ve onarimdan yoksun kalmasina, ¢evresel etmenlere karsi savunmasiz hale gelmelerine
yol agmis; yap1 stogunun agamali bicimde tahrip olmasina zemin hazirlamistir. Diger yandan,
kirsal yerlesim dokusu zamanla fiziksel degisimlere ugrayarak Ozgiin karakterini yitirme
riskiyle kars1 karsiya kalmaktadir. Ozellikle son yillarda artan yapilasma, plan ve cephe
diizenlerinde doniisiimlere neden olmakta; bu tiir miidahalelerin, kdyiin sahip oldugu mimari
kimligi koruyacak bigimde yonlendirilmesi, siirdiiriilebilir koruma politikalar1 agisindan kritik
bir gereklilik olarak ortaya ¢ikmaktadir.

Bu ¢ergevede, alanin mevcut koruma statiisliniin yeniden degerlendirilmesi ve kapsamli bir
kiltiirel miras yaklagimiyla ele alinmasi, biitiinciil koruma stratejilerinin gelistirilebilmesi
acisindan 6nemli bir adim olacaktir. Bu kapsamda hazirlanacak koruma amagli plani ve buna
bagli uygulama hiikiimleri, yerlesim diizeyinde alinacak kararlarin daha saglikli ve
uygulanabilir bir zemine oturmasini saglayacaktir. Geleneksel yerlesim dokusunun korunarak
gelecege aktarilabilmesi i¢in, yerel halkin bilinglendirilmesine yonelik egitim ve farkindalik
calismalari da siirece eslik etmelidir. Yapilarin 6zgiin kullanim bigimlerinin siirdiiriilmesi esas
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olmakla birlikte, bu durumun miimkiin olmadigr durumlarda, mekansal ve kiiltiirel kimlige
zarar vermeyecek bigimde alternatif islevlerle yasatilmalari da dikkate alinmalidir. Bu tiir
miidahalelerin, nitelikli uygulamalar ve uygun destek mekanizmalariyla hayata gegirilmesi,
koruma siireclerinin basarist agisindan belirleyici olacaktir. Tiim bu calismalarin yetkili
kurumlarin gézetiminde ve onayiyla yiirlitiilmesi ise planlama ve uygulamanin biitiinciil bir
yaklasimla ilerlemesi bakimindan 6nem arz etmektedir.

Anahtar Kelimeler: Ezidi kiiltiirel mirasi, Kirsal mekan tiretimi; Mekdan-kimlik etkilesimi.

ABSTRACT

Traditional rural settlements can undergo transformation over time due to social, economic,
technical, or legal reasons; this process may sometimes lead to population decline and eventual
abandonment of the settlements. Such developments pose challenges to the preservation of
cultural heritage and increase the risk of certain values disappearing over time. Therefore, it is
important to develop conservation strategies that analyze past values and adapt them to
contemporary life in a harmonious manner.

Midyat, a district of Mardin, stands out as one of Mesopotamia’s significant cultural centers
where different ethnic and religious communities have coexisted throughout history, a diversity
that is reflected in its architectural fabric. The Yazidis form a part of Midyat’s multicultural
identity, and their villages and settlements contribute to the historical and cultural richness of
the region. Among them, Yenice (Xarabya) village is notable for its level of preservation and
authentic spatial characteristics. This settlement has been designated as a 2nd-degree
archaeological site by the Sanliurfa Regional Board for the Conservation of Cultural Heritage
and is under legal protection. Although general conservation efforts are being conducted under
this designation, detailed inventory and documentation at the individual building scale have not
yet been carried out. Based on this gap, the present study conducts an in-depth analysis of the
architectural, cultural, and historical components of the settlement and develops solution-
oriented strategies for their preservation. The methodology includes literature and regulation
review, obtaining registration decisions, base maps, and satellite imagery from relevant
institutions. On-site investigations were conducted using survey, observation, and photography
techniques. Sixteen houses were selected from among 134 structures in the village for detailed
documentation. Plan and fagade typologies were analyzed to reveal the characteristic texture of
the settlement. Additionally, typological classifications of spatial elements such as doors,
windows, and niches were carried out based on measurements.

Yenice (Xarabya) village stands out as one of the few rural settlements where the traditional
architectural fabric remains largely intact. Although the village was largely abandoned due to
forced migration, the sense of cultural belonging preserved by the Yazidi community and the
newcomers’ intent to maintain traditional architecture helped limit and delay physical
transformation, thereby contributing to the preservation of the architectural heritage. The
settlement, located on a strategic hilltop overlooking the Cehennem Creek and spreading in
layers down the slopes, experienced organic growth over time in response to demographic
increases, eventually reaching its current boundaries by the late 20th century. Reflecting the
traditional construction practice of using natural bedrock as part of the building mass, a
significant portion of village houses exemplifies this local technique. In the early phases of
settlement, these rock cavities functioned as natural shelters, which over time were
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supplemented with masonry components due to changing spatial needs. Eventually, the original
rock-carved spaces lost their initial function and were repurposed for auxiliary uses.

The Yazidi community, with its belief-oriented lifestyle, adopted an architectural approach
centered on simplicity, harmony with nature, and functionality. Combined with the necessities
of rural life, this understanding resulted in unpretentious, environmentally responsive, and
protective structures. The availability of natural building materials and the craftsmanship of
local builders knowledgeable in traditional techniques played a crucial role in shaping the
architecture. The traditional Yazidi houses in Yenice (Xarabya) exemplify this approach,
prioritizing utility, durability, and integration with the natural environment over ornamental
elements.

Over time, emerging socioeconomic factors caused a sharp decline in the village population
and led to its near-total abandonment. Consequently, traditional structures were left without
maintenance and became vulnerable to environmental degradation, accelerating their
deterioration. Simultaneously, the rural fabric has undergone physical changes, risking the loss
of its original character. In recent years, increased construction activity has altered plans and
facades, making it essential to guide such interventions in a way that protects the architectural
identity of the village and ensures sustainable conservation.

In this context, reevaluating the current conservation status of the area and adopting a
comprehensive cultural heritage approach are crucial steps toward developing holistic
conservation strategies. The preparation of a conservation-oriented plan and its related
implementation provisions will provide a more viable and practical basis for decisions at the
settlement level. While preserving the original uses of buildings is essential, when this is not
possible, repurposing them with alternative functions that do not harm the spatial and cultural
identity should also be considered. Implementing such interventions through qualified
applications and suitable support mechanisms will be a determining factor in the success of
conservation efforts. Moreover, carrying out all related efforts under the supervision and
approval of authorized institutions is critical to ensuring a comprehensive approach to planning
and implementation.

Keywords: Yazidi cultural heritage; Rural space production, Space-identity interaction.
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Jersey 1rki siit sigirlari, yag ve protein orani yiiksek siitleriyle dikkat ¢eken, diinya genelinde ve
Tiirkiye'de 6nemli 6lciide yetistirilen bir irktir. Ozellikle Karadeniz Bélgesi basta olmak iizere
birgok bolgede adaptasyon basaris1 gosteren bu 1rk, yiliksek ekonomik getirisi ve damizlik
degeriyle dikkat ¢cekmektedir. Siit sigirciligi sektorii i¢in biliyiik 6neme sahip olan siit verim
ozelliklerinin belirlenmesi, hayvanlarin genetik kapasitelerinin ortaya konulmasi ve iiretim
planlamalarinin yapilmasi agisindan vazgecilmezdir. Bu kapsamda yiiriitiilen bu arastirmada,
Amasya ili Gokhdyiik Tarim Isletmesi’nde 2017-2021 yillar1 arasinda yetistirilen 647 bas
Jersey 1rki inege ait toplam 1118 adet laktasyon kaydi degerlendirilerek, bu irkin fenotipik siit
verim parametreleri tahmin edilmistir.

Arastirma, Jersey 1rki ineklerin 305 giinliik siit verimi, laktasyon siiresi ve kuruda kalma siiresi
gibi temel siit verim 6zellikleri ile buzagilama aralig1 gibi dol verim 6zelligini dikkate alarak
bu 6zelliklere etki eden c¢evresel faktorleri incelemeyi amacglamaktadir. Bu faktorler arasinda
buzagilama yili, buzagilama mevsimi ve laktasyon sirast yer almaktadir. Elde edilen veriler
IBM SPSS v25 programi kullanilarak analiz edilmis, verim 6zelliklerine ait en kiiciik kareler
ortalamalarinin hesaplanmasinda Genel Dogrusal Model kullanilmistir. Ortalamalar arasindaki
farklar ise Duncan ¢oklu karsilastirma testi ile degerlendirilmistir.

Jersey ineklerine ait ortalama 305 giinliik siit verimi 5.579,5 £ 39,5 kg olarak belirlenmistir. Bu
deger, literatiirde Jersey 1rki i¢in bildirilen 2.000-4.650 kg aralifinin oldukga tlizerindedir. Bu
durum, arastirma isletmesinde uygulanan bakim, besleme ve saglik yOnetiminin oldukga
basarili oldugunu gostermektedir. Bu bulgu, Jersey irkinin uygun cevresel kosullarda ve dogru
yonetimle siit verim potansiyelini maksimum seviyeye ¢ikarabilecegini agikca ortaya
koymaktadir. Laktasyon siiresi incelendiginde, Jersey ineklerinin ortalama 353,3 + 2,06 giin siit
verdigi saptanmistir. Bu deger, literatiirde bildirilen 288-385 giinliilk araligin iginde yer
almaktadir. Ancak bu tiir uzamalar, genellikle servis periyodunun uzamasi ya da buzagilama
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sonrasindaki kizginlik takibinde yasanan aksamalarla iliskilendirilebilir. Laktasyon siiresinin
uzamasi, her ne kadar toplam siit miktarini artirabiliyor olsa da, siiriide dogurganlik yonetimi
acisindan gecikmelere ve dolayli yoldan ekonomik kayiplara yol acabilmektedir. Kuruda kalma
stiresi agisindan, Jersey ineklerinde ortalama deger 60,1 + 0,21 giin olarak belirlenmistir. Bu
siire, literatiirde 6nerilen 60 giinliik ideal slirenin hemen hemen aynisidir. Kuruda kalma stiresi,
bir sonraki laktasyonun baslangicinda siit veriminin kalitesi ve miktar1 iizerinde dogrudan etkili
olan kritik bir parametredir.

Buzagilama aralig1, arastirma kapsaminda ortalama 395,13 + 2,79 giin olarak hesaplanmustir.
Iyi yénetilen bir siiriide bu siirenin 340-380 giin olmasi istenirken, literatiirde Jersey 1rk1 igin
408-460 giin aras1 degerler de bildirilmistir. Arastirmada elde edilen ortalama buzagilama
araligi, literatiirdeki degerlerin altinda kalmakta ve siirlide dogurganlik yoénetiminin etkin
bicimde uygulandigini ortaya koymaktadir. Siirtide bu araligin kisa tutulmasi, yeni laktasyon
dongiisiiniin zamaninda baslamasi agisindan ekonomik avantajlar saglar.

Arastirmada, buzagilama yilinin siit verimi {izerinde istatistiksel olarak anlamli etkileri tespit
edilmistir (P<0.01). Yillar arasinda meydana gelen farkliliklar, yem kalitesi, hava kosullar1 ve
hayvan refahi gibi faktorlerdeki degisikliklere baglanabilir. Bu tiir degiskenliklerin, siit
verimliligi iizerindeki etkisi yoOnetim stratejileri ile minimize edilebilir. Ayni sekilde,
buzagilama mevsiminin de siit verim parametreleri iizerinde anlamli etkiler yarattigi
goriilmiistiir (P<0.01). Ilkbahar ve sonbaharda gerceklesen buzagilama olaylarinda daha yiiksek
siit verimi elde edilmistir. Bu sonug, ¢evresel 1s1 stresinin 6zellikle yaz ve kis aylarinda
hayvanlarin fizyolojik fonksiyonlarini olumsuz etkiledigini ortaya koymaktadir. Jersey irkinin
sicak stresi karsisindaki hassasiyeti lizerine yapilan bazi arastirmalarda da benzer bulgular rapor
edilmistir.

Laktasyon sirasi ise, siit verimi ile dogrudan iligkili bir diger cevresel faktor olarak One
cikmaktadir. Ilk laktasyonda siit veriminin daha diisiik oldugu, ikinci ve {igiincii laktasyonla
birlikte verim diizeyinin arttig1, daha sonraki laktasyonlarda ise bu artisin duraganlastig:
gozlemlenmistir. Bu egilim, ineklerin fizyolojik olgunluk diizeyi ve metabolik kapasitesinin
artigtyla iliskilidir. Ozellikle ikinci ve {igiincii laktasyonlar, yiiksek verim potansiyelinin ortaya
ciktig1 donemler olarak degerlendirilebilir. Bu baglamda, erken yasta verim diisiikliigii gosteren
ineklerin siiriiden erken ¢ikarilmamasi, genetik potansiyelin tam olarak degerlendirilmesine
katki saglayacaktir.

Tiim bu bulgular dogrultusunda, Gokhoyiik Tarim Isletmesi’nde yetistirilen Jersey 1rk1 siit
sigirlarinin verim performanslarinin oldukga basarili oldugu ve Tiirkiye i¢in iyi bir damizlik
materyal olusturduklar1 sdylenebilir. Ozellikle 305 giinliik siit veriminin yiiksekligi ve kuruda
kalma stiresi ile buzagilama araliginin ideal seviyelere yakin olmasi, bu irkin verimliligi ve
stirdiiriilebilirligi acisindan 6nemli bir potansiyel tasidigini gostermektedir. Mevcut yonetim
uygulamalarinin devam ettirilmesi ve daha da iyilestirilmesi durumunda, Jersey irkinin siitgii
inekler icinde Tiirkiye genelinde daha yaygin sekilde kullanilabilir hale gelmesi miimkiindiir.

Sonug olarak, Jersey 1rki siit sigirlarinin Tiirkiye’de farkli cevre kosullarinda degerlendirilmesi,
bu wrkin potansiyelinin daha iyi anlasilmasi1 ve sektdre entegrasyonunun saglikli sekilde
gergeklestirilmesi agisindan biliyiilk 6nem tagimaktadir. Bu ¢alisma ile ortaya konulan veriler,
gerek akademik camia gerekse hayvancilik sektorii agisindan uygulanabilir ve gelistirilebilir
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bulgular sunmaktadir. Gelecekte yapilacak calismalarda genetik parametrelerin de dahil
edilerek daha genis kapsamli analizlerin gergeklestirilmesi, Jersey irkinin 1slah programlarina
etkin bir sekilde dahil edilmesine olanak taniyacaktir.

Anahtar Kelimeler: Jersey, Siit verimi, Fenotipik parametre, Laktasyon siiresi, Buzagilama
araligt

ABSTRACT

Jersey dairy cattle are a breed renowned for their milk with high fat and protein content and are
significantly raised both globally and in Turkey. This breed has demonstrated successful
adaptation, particularly in the Black Sea Region, and in various other regions as well. With its
high economic return and breeding value, the Jersey breed stands out as an important asset in
dairy farming. Determining milk yield traits, which are of great importance for the dairy sector,
is essential for revealing the genetic potential of the animals and for production planning. In
this context, the present study aimed to estimate the phenotypic milk yield parameters of the
Jersey breed by evaluating a total of 1,118 lactation records from 647 Jersey cows raised at the
Gokhoytik Agricultural Enterprise in Amasya province between the years 2017 and 2021.

The study aims to examine the environmental factors affecting key milk yield traits such as
305-day milk yield, lactation length, and dry period, as well as a reproductive trait, calving
interval, in Jersey cows. The environmental factors considered in the analysis include calving
year, calving season, and lactation number. The obtained data were analyzed using IBM SPSS
v25 software, and the General Linear Model (GLM) was employed to estimate least squares
means of the yield traits. Differences between means were evaluated using Duncan’s multiple
range test.

The average 305-day milk yield of Jersey cows was determined to be 5,579.5 + 39.5 kg. This
value is considerably higher than the 2,000—4,650 kg range reported in the literature for the
Jersey breed. This indicates that the management practices related to care, nutrition, and health
in the research farm were highly effective. This finding clearly demonstrates that the milk yield
potential of the Jersey breed can be maximized under appropriate environmental conditions and
proper management. Regarding lactation length, Jersey cows were found to have an average
lactation duration of 353.3 + 2.06 days, which falls within the 288—385 day range reported in
the literature. However, such extended durations are often associated with prolonged service
periods or disruptions in estrus detection following calving. Although a longer lactation period
may increase total milk yield, it can lead to delays in reproductive management and,
consequently, indirect economic losses. In terms of dry period, the average duration for Jersey
cows was determined to be 60.1 = 0.21 days, which is nearly identical to the ideal 60-day
duration recommended in the literature. The dry period is a critical parameter that directly
influences both the quality and quantity of milk yield in the subsequent lactation.

The average calving interval in the scope of this study was calculated as 395.13 + 2.79 days.
While a calving interval of 340—-380 days is desirable in well-managed herds, values ranging
between 408 and 460 days have also been reported for the Jersey breed in the literature. The
average calving interval obtained in this study is below the values reported in the literature,
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indicating that reproductive management within the herd is being effectively implemented.
Maintaining a shorter calving interval in the herd provides economic advantages by ensuring
the timely initiation of new lactation cycles.

In the study, the effect of calving year on milk yield was found to be statistically significant
(P<0.01). The differences observed between years can be attributed to variations in factors such
as feed quality, climatic conditions, and animal welfare. The impact of such variability on milk
productivity can be minimized through effective management strategies. Similarly, calving
season was also found to have a significant effect on milk yield parameters (P<0.01). Higher
milk yields were observed in cows that calved during spring and autumn. This finding indicates
that environmental heat stress negatively affects the physiological functions of animals,
particularly during summer and winter. Similar results have been reported in studies focusing
on the sensitivity of the Jersey breed to heat stress.

Lactation number emerges as another environmental factor directly associated with milk yield.
It was observed that milk yield was lower during the first lactation, increased during the second
and third lactations, and plateaued in subsequent lactations. This trend is associated with the
cows’ increasing physiological maturity and metabolic capacity. Particularly, the second and
third lactations can be considered periods during which high yield potential is most evident. In
this context, culling cows at an early age due to low initial performance may prevent full
utilization of their genetic potential; therefore, retaining such animals in the herd may contribute
to more accurate assessment of their productivity.

In light of all these findings, it can be concluded that the production performance of Jersey dairy
cows raised at the Gokhoyiik Agricultural Enterprise is quite successful, making them a
valuable breeding resource for Turkey. In particular, the high 305-day milk yield, along with
dry period and calving interval values being close to ideal levels, indicate that this breed
possesses significant potential in terms of productivity and sustainability. If current
management practices are maintained and further improved, the Jersey breed could become
more widely utilized among dairy cattle across Turkey.

In conclusion, evaluating Jersey dairy cattle under varying environmental conditions in Turkey
is of great importance for better understanding the breed’s potential and ensuring its effective
integration into the livestock sector. The data presented in this study offer applicable and
improvable insights for both the academic community and the livestock industry. Future studies
that incorporate genetic parameters and conduct more comprehensive analyses will facilitate
the effective inclusion of the Jersey breed in breeding programs.

Keywords: Jersey, Milk yield, Phenotypic parameter, Lactation duration, Calving interval
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Hayvansal iiretimin 6nemli bir alt dali olan aricilik, diinyada oldugu gibi Tiirkiye’de de 6nemli
bir gelir kaynagi olmayi siirdiirmektedir. Tiirkiye, 2025 yili itibartyla yillik yaklagik 107 bin
tonluk iiretimiyle diinya bal {iretiminde Cin’in ardindan ikinci sirada yer almaktadir. Cin,
tirettigi balin ortalama %25’ini ihrag ederek yillik yaklasik 250 milyon ABD dolari gelir elde
ederken; Tirkiye, bal iiretiminin yalnizca %3,8’ini dis pazarda degerlendirebilmektedir. Bu
durum, Tiirkiye’nin bal iiretiminde giiclii bir aktér olmasina karsin uluslararasi ticarette
yeterince pay alamadigini ortaya koymaktadir.

Calismada, Tirkiye’de koloni basina bal veriminin oldukg¢a diisiik diizeyde oldugu tespit
edilmigtir. 2025 yili itibartyla koloni basina verim Tirkiye ortalamasinda yaklasik 14,3 kg
seviyesindedir. Bu deger, diinya ortalamasiin %32 altinda kalmakta ve verimlilik agisindan
ciddi bir iyilestirme potansiyeline isaret etmektedir. Ote yandan, Cin’i hem diinya bal
iretiminde hem de bal ticaretinde iistlin kilan temel faktorlerden biri, koloni bagina verim
degerinin 50 kg’in ilizerinde olmasidir. Bu yiiksek verimlilik, Cin’in kiiresel rekabet giicilinii
artirmakta ve bal ihracatinda lider konumunu giiclendirmektedir.

Tiirkiye’ nin aricilik alanindaki gelisim siireci de dnemli kazanimlar ortaya koymustur. 1996—
2024 yillar1 arasindaki doneme ait verilere gore, Tiirkiye’nin bal tiretimi %71, balmumu {iretimi
%47, koloni sayist ise %94 oraninda artis gostermistir. Bu gelismeler, sektoriin niceliksel olarak
biiylidiigiinii gostermektedir. Trend analizlerine dayali ongoriilere gore, 2025 yili itibariyla
Tiirkiye’de bal iiretiminin 115 bin ton seviyesine ulasacagi, koloni sayisinin ise 10 milyonu
asacagl tahmin edilmektedir.

Caligmanin genel bulgular1 dogrultusunda, Tiirkiye’de aricilik faaliyetlerinden elde edilen
gelirlerin artirilmasi i¢in devletin ve 6zel sektoriin daha etkin katkilar sunmasi gerektigi
sonucuna varilmistir. Ozellikle koloni basina verimin artirilmasina yénelik teknik destek ve Ar-
Ge yatirimlar ile birlikte, bal pazarlama stratejilerinin yeniden yapilandirilmasi biiyiikk 6nem
tagimaktadir. Markalasma, cografi isaretleme, organik iiretim ve ihracat destekleri gibi

77



Dicle Universitesi - 3. Uluslararast Fen Bilimleri Lisansiistii Arastirmalar Sempozyumu,
12-14 Mayis 2025, Diyarbakir

politikalar, Tiirkiye'nin diinya bal pazarindaki konumunu gii¢clendirmek adina kritik araglar
arasinda yer almaktadir.

Anahtar Kelimeler: Aricilik, Art tiriinleri, Bal tiretimi, Bal iiretim tahmini

ABSTRACT

Beekeeping, an important sub-branch of animal production, continues to be a significant source
of income in Tirkiye as it is worldwide. As of 2025, Tiirkiye ranks second in global honey
production after China, with an annual output of approximately 107 thousand tons. While China
exports about 25% of its honey production and generates nearly 250 million USD annually,
Tiirkiye is able to export only 3.8% of its honey, revealing that despite being a strong producer,
Tiirkiye does not have a sufficient share in international trade.

The study found that honey yield per colony in Tiirkiye is considerably low. As of 2025, the
national average honey yield per colony is around 14.3 kg. This figure is 32% below the world
average, indicating a significant potential for improvement in productivity. One of the key
factors that make China a leader in both honey production and trade is its high colony yield,
which exceeds 50 kg. This high productivity enhances China’s global competitiveness and
strengthens its leadership in honey exports.

Tiirkiye’s development in beekeeping has also yielded significant gains. According to data from
the period between 1996 and 2024, Tiirkiye’s honey production increased by 71%, beeswax
production by 47%, and the number of colonies by 94%. These developments indicate
quantitative growth in the sector. Based on trend analysis projections, it is estimated that by
2025, Tiirkiye’s honey production will reach 115 thousand tons and the number of colonies will
exceed 10 million.

In line with the overall findings of the study, it is concluded that government and private sector
contributions must be more effective in order to increase the income generated from beekeeping
activities in Tirkiye. In particular, technical support and R&D investments aimed at increasing
yield per colony, along with a restructuring of honey marketing strategies, are of great
importance. Policies such as branding, geographical indication, organic production, and export
support are among the critical tools to strengthen Tiirkiye’s position in the global honey market.

Keywords: Beekeeping, Bee products, Honey production, Honey production estimate
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Su kaynaklariin korunmasi ve etkin yonetimi, 6zellikle kurak ve yar1 kurak bolgelerde ¢evresel
siirdiiriilebilirlik agisindan biiyiik 6nem tasimaktadir. Iklim degisikligi, artan niifus, tarimsal
sulama talepleri ve arazi kullanimindaki degisiklikler, hidrolojik dengeyi bozarak su kaynaklar
tizerindeki baskiyr artirmaktadir. Bu durum, bolgesel olgekte bilimsel temelli planlama
gereksinimini ortaya koymaktadir. Bu calismada ele alinan Ambar Cayr Havzasi, hem
topografik yapisi hem de insan faaliyetlerine agiklig1 nedeniyle hidrolojik analizler i¢in uygun
bir alan sunmaktadir. Havzanin su dongiisii dinamiklerini analiz etmek amaciyla fiziksel tabanl
SWAT modeli kullanilmistir.

Ambar Cayr Havzasi’nda uygulanan hidrolojik modelleme siireci, SWAT modelinin
gerektirdigi  cografi, iklimsel ve toprak verilerinin toplanip  diizenlenmesiyle
gerceklestirilmistir. Modelleme, ArcGIS tabanlt ArcSWAT 2012 arayiizii ile yiiriitiilmiis; 30 m
coOziiniirliikteki Sayisal Yiikseklik Modeli ve bu veriden tiiretilen egim siniflari, Amerika
Birlesik Devletleri Jeoloji Arastirmalari Kurumu (USGS) tarafindan saglanmistir. Arazi
kullanim smiflari, yine USGS veri tabanindan alinan siniflandirilmis raster verilerle
belirlenmistir. Toprak verileri, FAO (Food and Agriculture Organization) kiiresel veri setinden
temin edilerek SWAT modeline uyumlu hale getirilmistir. Meteorolojik veriler ise Meteoroloji
Genel Midiirliigii’ne bagl Hani ve Kocakdy hava giézlem istasyonlarindan elde edilen giinliik
yagis, sicaklik, riizgar, nem ve giineslenme verilerini kapsamaktadir. Model, 2014-2024 y1llar1
arasindaki periyodu esas almaktadir.

Modelin kalibrasyon ve validasyon siireci icin SWAT-CUP (Calibration and Uncertainty
Program) yazilim1 kullanilmis ve belirsizlik analizleri kapsaminda SUFI-2 (Sequential
Uncertainty Fitting Ver. 2) algoritmasindan yararlanilmistir. Kalibrasyon siireci, 2014-2019

79



Dicle Universitesi - 3. Uluslararast Fen Bilimleri Lisansiistii Arastirmalar Sempozyumu,
12-14 Mayis 2025, Diyarbakir

yillar1 arasindaki gozlemsel akim verileri ile yiiriitiilmiis; modelin gegerliligini test etmek
amactyla 2020-2024 donemi dogrulama i¢in ayrilmistir. Bu iki donem boyunca, modelin
tahmin giiciinii ortaya koymak amaciyla farkli istatistiksel performans olgiitleri kullanilmistir.
Bunlar arasinda Nash-Sutcliffe Etkinlik Katsayisi (NSE), RMSE-observed Standard deviation
Ratio (RSR) ve ortalama hata yiizdesi (PBIAS) yer almaktadir. Kalibrasyon doneminde NSE
degeri 0.83; RSR degeri 0.54 olarak bulunurken, validasyon doneminde NSE degeri 0.77 ve
RSR degeri 0.50 olarak hesaplanmistir. Bu degerler, modelin hem kalibrasyon hem de
validasyon agsamalarinda tatmin edici diizeyde performans sergiledigini gostermektedir. Ayrica,
PBIAS degerinin %-11.8 olmasi, modelin giivenilir ¢iktilar {irettigini ortaya koymustur.

SWAT modellemesinin yagis ve buharlagsma siireci agisindan sonugclari ele alindiginda yillik
ortalama yagisin 404.00 mm oldugu gorilmektedir. Potansiyel evatranspirasyon model
sonucuna gore 672.80 mm olarak goriilmiistiir. Bu sonuglarin, Ambar Cay1 Havzasi’nin kurak
bir bolgede yer aldigini nitelendirmektedir. Gergeklesen evapotranspirasyon ise 212.00 mm’dir.

Model sonuglari, ylizey akisi ve sizma siiregleri agisindan degerlendirildiginde, ortalama yagis-
akig egri sayisimin arazi kullanimi ve toprak haritas1 verilerine bagli olarak 70.6 oldugu
goriilmektedir. Bu deger, orta-yliksek bir seviyeye karsilik gelmektedir. Arazi kullaniminin
biiyiik Olclide tarim alanlarindan olusmasi ve tinli-killi toprak yapisinin hakim olmasi, bu
degerin olusmasinda 6nemli rol oynamistir. Model ¢iktilarinda yiizey akist miktar1 61.45 mm
olarak hesaplanmistir. Bu durumun, c¢alisma alaninin diisiik-orta egimli olmasi ve tarim
faaliyetlerinin yogunlugu ile uyumlu oldugu sonucuna varilmistir. Toprak sizmasi (infiltrasyon)
degeri ise 81.59 mm olarak belirlenmistir; bu da toplam yagisin yaklasik %20’sinin dogrudan
yer altt suyuna sizdigim1  gostermektedir. Toprak haritast  verileriyle birlikte
degerlendirildiginde, bu durum ¢alisma alaninin su tutma kapasitesinin orta-yliksek diizeyde
oldugunu ortaya koymaktadir. Yanal akis miktar1 ise 1.84 mm olarak hesaplanmistir. Bu
oldukg¢a diisiik bir deger olup, alanin topografik o6zellikleri ile tutarlidir. Egimin diislik-orta
seviyede olmasi nedeniyle suyun biiyilik oranda yanal yerine dikey (s1izma) yonlii hareket ettigi
sonucuna ulagilmistir.

Model sonuglari, yer alt1 suyu ve akifer siiregleri agisindan degerlendirildiginde, bitkilerin yer
alt1 suyunu kullanarak atmosfere geri kazandirdigi su miktarini ifade eden "revap" degeri 14.62
mm olarak belirlenmistir. Bu deger, yer alt1 suyu seviyesinin bilylik oranda korundugunu
gostermektedir. Ancak, sulama amaciyla yer alti suyunun yogun sekilde kullanilmasi
durumunda bu degerin azalabilecegi ve yer alt1 suyu seviyesinde diisiis meydana getirebilecegi
ongoriilmektedir. Yer alt1 suyu geri akist degeri 54.76 mm olarak belirlenmistir. Bu durum, yer
alt1 suyunun ylizey sularina anlaml bir katki sagladigini gostermektedir. Derin akifere sizma
miktar1 ise 4.64 mm olarak hesaplanmistir. Bu sonug, yagisin yalnizca kii¢lik bir kisminin derin
akifer rezervuarlarina ulastigini  gostermektedir. Calisma alanmin toprak haritasi
incelendiginde, toprak gegirgenliginin orta seviyede oldugu anlagilmaktadir; bu da s1g akiferde
suyun tutulmasmi ve derin akifere sizmanin simirli olmasii agiklamaktadir. Bu baglamda,
model sonuglar1 dogrultusunda suyun biiylik Ol¢liide si1g akiferlerde tutuldugu sonucuna
varilmistir.

Bu caligma kapsaminda gergeklestirilen SWAT tabanli hidrolojik modelleme, Ambar Cay1
Havzast’nin su dongiisii bilesenlerini nicel olarak ortaya koymus; model ¢iktilari, havzanin
kurak iklim kosullarina bagli olarak sinirli bir su potansiyeline sahip oldugunu gostermistir.
Yiizey akisi, toprak sizmasi ve yer alti suyu bilesenleri arasindaki etkilesimler, havzanin
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hidrolojik tepkisinin arazi kullanimi, toprak Ozellikleri ve topografya ile dogrudan iliskili
oldugunu ortaya koymaktadir. Elde edilen sonuglar, gelecekteki iklim degisikligi ve arazi
kullanim senaryolar1 ¢ergevesinde entegre su kaynaklari yonetimi ve stirdiiriilebilir havza
planlamalari i¢in dnemli bir bilimsel temel sunmaktadir.

Anahtar Kelimeler: Dicle havzasi; Ambar ¢ayi; SWAT; hidrolojik modelleme

ABSTRACT

The conservation and effective management of water resources are being recognized as
essential for ensuring environmental sustainability, particularly in arid and semi-arid regions.
Climate change, population growth, agricultural irrigation demands, and changes in land use
patterns are placing significant pressure on hydrological systems, thereby causing disruptions
in the water balance. These issues are highlighting the need for scientifically grounded planning
at the regional scale.

This study is focusing on the Ambar Stream Basin, which is offering favorable conditions for
hydrological analysis due to its topographical characteristics and exposure to anthropogenic
influences. In order to examine the hydrological dynamics of the basin, a physically based
hydrological model, SWAT is being employed. The modeling process is involving the
acquisition and organization of various spatial and climatic datasets, including topography, land
use, soil properties, and meteorological variables.

Model calibration and validation are being carried out using the SWAT-CUP software, with
uncertainty analysis being performed through the SUFI-2 algorithm. The model’s performance
is being evaluated by means of standard statistical metrics to ensure the accuracy and reliability
of simulation outputs.

The model outputs are providing insights into key components of the hydrological cycle, such
as precipitation, evapotranspiration, surface runoff, infiltration, and groundwater flow. The
findings are indicating that land use, soil texture, and topographical structure are playing
significant roles in determining the basin’s hydrological response. In particular, interactions
between surface and subsurface water components are being closely influenced by agricultural
land use and soil permeability.

In conclusion, the SWAT-based modeling approach is proving effective in quantifying the
water balance components within the study area. The results are offering a robust scientific
foundation for future integrated water resource management and sustainable watershed
planning, especially under evolving climate and land use scenarios.

Keywords: Tigris Basin’s; ambar stream; SWAT; hydrological modelling
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OZET

Amagc: Gegtigimiz yiizyilda, ¢iftlik hayvanlan yetistiricilik degerleri tahmininde geleneksel
olarak fenotip ve ebeveyne ait bilgiler kullanilmis, genetik ilerleme fenotipik seleksiyona
dayandirilmistir. Multifaktoriyel kalitim gosteren kantitatif karakterlerde fenotipin ¢cogu kez
genotipi iyi bir sekilde yansitamamasi seleksiyon ic¢in her zaman iyi bir kriter olusturmamasi
sebebiyle fenotipik performansa dayali seleksiyon metotlar giinlimiizde yetersiz hale gelmeye
baslamistir. Son otuz yilda molekiiler biyolojinin gelisimi, ¢iftlik hayvanlarinin seleksiyonu ve
genetik ilerlemesi i¢cin DNA markerlarinin kullanimma imkan saglamigtir. Molekiiler
markerlarin  kullanilmasiyla birlikte geleneksel 1slah metotlartyla asilamayan bazi
sinirlamalarin 6niine gecilecektir.

Yéntem: Konu ile ilgili arastirmalar Yiiksek Ogretim Kurumu (YOK) tez veri tabanlarindan,
Fen, Ziraat ve Veteriner fakiiltelerinde yapilan arastirmalardan, Dergipark vb. internet
tizerinden yayimlanan bilimsel dergilerden elde edilen bilimsel ¢alismalar degerlendirilmis,
konu ile ilgili bir kaynak olusturulmustur ve ¢alismamiz benzeri calismalara rehberlik edecektir.

Bulgular: Ciftlik hayvanlarinda molekiiler markerlarin kullanilmasiyla, hayvan 1slahi siirecinin
tyilestirilmesi ve hizlandirilmas1 Marker Destekli Seleksiyon (MAS) olarak adlandirilir. DNA
markerlarinin asil kullanimlar1 Marker Destekli Seleksiyon gibi genotipik seleksiyon
uygulamalar i¢in kantitatif karakter lokuslarinin (QTL) belirlenmesi yoniinde olacaktir.
Molekiiler markerlar hayvan yetistiriciliginde olduk¢a genis uygulama alani bulmaya
baslamistir. Ebeveyn tayini, yavru cinsiyetinin belirlenmesi, ikizlilik ve freemartinismus
olgularinin tespiti, genetik uzakligin tahmini, hastalik tasiyicilarin belirlenmesi ve genetik
hastaliklarin  kontrolii, genom haritalarinin olusturulmasi, genetik c¢esitlilik ve gen
kaynaklarinin korunmasi gibi uygulama alanlar1 vardir.

Sonu¢: Molekiiler markerlar geleneksel 1slah yoOntemlerinin bazi sinirlamalarini ortadan
kaldirarak, istenilen ozellikler bakimindan seleksiyonu hizlandirabilmektedir. Ozellikle
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genomik seleksiyon ile se¢ilmis bogalarin spermalarinin kullanima, iilke ¢apinda hizli ve etkin
bir genetik ilerleme saglanmasina yardimci olabilir.

Anahtar Kelimeler: MAS, DNA markerlar:, QTL, Hayvan 1slahi

ABSTRACT

Aim: In the past century, phenotype and parental information have traditionally been used to
estimate farm animal breeding values, and genetic progress has been based on phenotypic
selection. In quantitative traits that show multifactorial inheritance, phenotype often does not
reflect genotype well and is not always a good criterion for selection, so selection methods
based on phenotypic performance have become inadequate today. The development of
molecular biology in the last thirty years has enabled the use of DNA markers for selection and
genetic progress of farm animals. With the use of molecular markers, some limitations that
cannot be overcome by traditional breeding methods will be overcome.

Method: Scientific studies obtained from thesis databases of the Yiiksek Ogretim Kurumu
(YOK), research conducted in the faculties of Science, Agriculture and Veterinary Medicine,
and scientific journals published on the internet such as Dergipark etc. have been evaluated, a
resource on the subject has been created, and our study will guide similar studies.

Results: The use of molecular markers in farm animals to improve and accelerate the animal
breeding process is called Marker Assisted Selection (MAS). The main use of DNA markers
will be to determine quantitative trait loci (QTL) for genotypic selection applications such as
Marker Assisted Selection. Molecular markers have begun to find a wide range of applications
in animal breeding. They have application areas such as parentage determination, offspring sex
determination, detection of twinning and freemartinismus cases, estimation of genetic distance,
determination of disease carriers and control of genetic diseases, creation of genome maps,
protection of genetic diversity and gene resources.

Conclusion: Molecular markers can eliminate some of the limitations of traditional breeding
methods and accelerate selection for desired traits. In particular, the use of semen from bulls
selected through genomic selection can help ensure rapid and effective genetic progress
nationwide.

Keywords: MAS, DNA Markers , OTL, Animal breeding
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Kiitliphaneler, insanlik tarihi boyunca bilginin korunmasi, saklanmasi ve aktarilmasi agisindan
onemli mekanlar olarak varliklarini stirdiirmiistiir. Bilgiye erisimin her donem biiylik 6nem
tasimasi, kiitiiphanelerin de zaman i¢inde degisen ve gelisen toplum ihtiyaclarina uyum
saglamasii zorunlu kilmistir. Ozellikle bilgi teknolojilerindeki hizli degisim, dijital
kaynaklarin artist ve kullanict beklentilerinin farklilagmasi, kiitiiphane tasarimlarinin
geleneksel yapilardan uzaklasarak ¢agdas mekansal anlayislarla yeniden sekillenmesine yol
acmistir. Giinlimiizde kiitiiphaneler yalnizca kitaplarin saklandigi ve aragtirmalarin yiiriitildigi
sessiz ¢aligma alanlar1 olmaktan ¢ikmais, bireylerin sosyallestigi, grup calismalar yiiriittiigi,
teknolojik imkanlardan faydalandigi ¢ok yonlii 6grenme merkezlerine donlismiistiir. Bu
degisim, kiitiiphane tasarimlarinda erisilebilirlik, esneklik ve kullanict odakli mekansal
diizenlemeleri 6n plana ¢ikarmistir.

Kiitiiphanelerin herkes tarafindan erisilebilir olmas1 gerektigi diisiincesi, evrensel tasarim
ilkelerinin bu alana da entegre edilmesini zorunlu kilmistir. Evrensel tasarim, mekanlarin her
bireyin farkli ihtiyaclarina cevap verebilecek sekilde diizenlenmesini amaglayan bir
yaklagimdir. Ozellikle kamuya acik alanlarda her yastan, her fiziksel kapasiteden ve farkli bilgi
seviyelerinden bireylerin esit kosullarda hizmet alabilmesi igin kiitiiphane tasarimlarinda
erisilebilirlik, esneklik ve kullanici dostu ¢oziimler 6n planda tutulmaktadir. Geleneksel
kiitiiphaneler genellikle sabit raflar, bireysel ¢aligma alanlar1 ve belirli kurallara dayali sessiz
ortamlar sunarken, cagdas kiitiiphane tasarimlarinda farkli 6grenme stillerine ve kullanici
beklentilerine uygun esnek mekanlar olusturulmaktadir. Bu durum, kiitiiphanelerin yalnizca
birer bilgi merkezi olmanin Gtesinde, bireylerin egitim, arastirma ve sosyallesme ihtiyaglarini
da karsilayan ¢ok amagli yapilar haline gelmesini saglamaktadir.

Bu c¢aligma, Diyarbakir ili Kayapmar ilgesinde bulunan kiitiiphanelerinden biri olan Millet
Kiitliphanesi’nin tasarim anlayisin1 incelemeyi amaclamaktadir. Calisma kapsaminda,
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kiitiiphanenin mekansal organizasyonu, kullanici deneyimi, erisilebilirlik diizeyi ve tasariminin
evrensel ilkelerle ne dl¢lide uyum sagladig analiz edilmistir. Aragtirmada literatiir taramas1 ve
gorsel analizler kullanmilmistir. Millet Kiitiiphanesi, geleneksel mimari unsurlart modern
kiitliphane anlayistyla biitiinlestiren bir yapiya sahip olup hem estetik hem de islevselligi 6n
planda tutan bir yap1 olarak 6ne ¢ikmaktadir.

Kiitiiphane mekani, farkli kullanici1 gruplarina hitap edecek sekilde tasarlanmis olup, bireysel
calisma alanlari, grup ¢alisma salonlari, geng boliimleri, arastirmacilar i¢in 6zel ¢alisma odalari
ve dinlenme alanlar1 gibi ¢esitli boliimler icermektedir. Bununla birlikte, kiitiiphanenin 24 saat
acik olmasi ve akilli kiitliphane sistemleri gibi yenilik¢i ¢6ziimleri, calisma mekanlarina erisimi
kolaylastiran faktorler arasinda yer almaktadir. Bu mekansal organizasyon, farkli yas gruplarina
ve akademik seviyelere sahip bireylere uygun kosullarda ¢alisma mekanlar1 sunarak kullanict
dostu bir ortam sunmaktadir.

Calisma kapsaminda yapilan gorsel analizlerin amaci, kiitliphane mekanlarinin mimari agidan
giiclii ve zayif yonlerini belirlemektir. I¢ mekanlarin genis ve ferah hacimlere sahip olmast,
kullanicilarin mekan i¢inde rahat hareket edebilmesine olanak saglamakta, bu da hem bireysel
hem de grup caligmalarina uygun ortamlarin olusmasma katki sunmaktadir. Dogal 151k
kullaniminin dikkatli bir sekilde kurgulanmis olmasi hem enerji tasarrufu saglamakta hem de
kullanicilarin mekansal algisini ve konforunu artirmaktadir. Ayrica, oturma alanlarinin
ergonomik oOzellikler tasimasi ve farkli kullanim senaryolarina uygun olarak ¢esitlendirilmis
mobilyalarin kullanilmasi, mekanin esnekligini ve kullanici dostu olusunu desteklemektedir.
Okuma ve calisma alanlarinda akustik dengeye dikkat edilmesi, ses yalitim1 saglayan ylizey
malzemeleri ile donatilmis olmasi da kullanicilarin dikkatini toplamasina yardimci olacak
mimari kararlar arasinda yer almaktadir. Estetik acidan ise malzeme secimleri, renk paleti ve i¢
mekan diizenlemeleri, ¢agdas bir mimari dil olustururken ayni1 zamanda kiiltiirel referanslara da
yer vermektedir. Yapir icerisinde i¢ avlu sistemlerini gérmemiz bu duruma o6rnek teskil
etmektedir.

Gorsel analiz caligsmasi, kiitiiphane kullanicilarinin mekansal deneyimlerini ve erisilebilirlik
diizeyine dair algilarin1 degerlendirmek amaciyla yapilmistir. Calisma kapsaminda,
kullanicilarin kiitiiphane tasarimi, mekansal organizasyon, teknolojik altyapi, grup ve bireysel
caligma alanlarinin yeterliligi gibi ¢esitli basliklara yonelik analizler yapilmistir. Elde edilecek
veriler, kiitliphane tasariminin kullanici ihtiyaglariyla ne 6l¢lide ortiistiiglinii ortaya koymaya
yonelik olarak fayda saglayacaktir. Bu calisma, gelecekte yapilacak olan mekansal
diizenlemelere ve kullanic1 odakli iyilestirmelere katki sunacak nitelikte olacaktir.

Arastirma konusu olan Diyarbakir Millet Kiitiiphanesi’nde yapilan goézlemsel incelemelerde
evrensel tasarim ilkelerinin biiyiik 6l¢iide benimsendigi erisilebilir ve kullanici dostu mekanlar
sundugu tespit edilmektedir. Yapilan gorsel analizler, kiitiiphanenin genel tasariminin,
konforunun ve sundugu teknolojik imkéanlarinin tatmin edici oldugunu gostermektedir. Ancak,
belirli alanlarda iyilestirmeler yapilmasi gerektigi yoniinde tespitler yapilmustir. Ozellikle grup
calisma salonlarinin artirllmasi ve mekansal esnekligin giiglendirilmesi gibi 6neriler kullanici
deneyimini daha verimli hale getirmek adina Onemli 1iyilestirme alanlar1 olarak
degerlendirilmektedir.
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Sonu¢ olarak, bu calisma, Millet Kiitiiphanesi Ornegi iizerinden ¢agdas kiitiiphane
tasarimlarinda kullanict deneyimini oncelikli kilan yaklagimlarin nasil uygulanabilecegini
ortaya koymaktadir. Giinlimiizde kiitiiphaneler yalnizca bilgi depolama alanlar1 olmanin
Otesinde, bireylerin akademik, kiiltiirel ve sosyal gelisimlerini destekleyen mekanlara
dontismektedir. Millet Kiitiiphanesi, modern kiitliphane anlayisinin 6énemli bir 6rnegini temsil
ederek, kullanict odakli mekansal ¢oziimleri ve teknolojik yenilikleri iceren bir yapi olarak
dikkat cekmektedir. Bu ¢alismadan elde edilen bulgular, gelecekteki kiitiiphane tasarimlarina
yon vermesi acisindan onem tasimakta olup, ilerleyen siirecte kiitliphane mekanlarinin nasil
daha islevsel hale getirilebilecegine dair ipuglar1 sunmaktadir.

Anahtar Kelimeler: Kiitiiphane; Evrensel tasarim; Millet kiitiiphanesi; Kiitiiphane mimari
tasarim kriterler;, Kullanim sonrasi degerlendirmesi

ABSTRACT

Libraries have continued to exist as important places for the preservation, storage and transfer
of information throughout human history. The great importance of access to information in
every period has made it necessary for libraries to adapt to the changing and evolving needs of
society over time. In particular, rapid changes in information technologies, the increase in
digital resources and the differentiation of user expectations have led to the reshaping of library
designs with contemporary spatial understandings, moving away from traditional structures.
Today, libraries have ceased to be quiet study areas where only books are stored and research
is conducted, but have transformed into multi-faceted learning centers where individuals
socialize, conduct group studies and benefit from technological opportunities. This change has
brought accessibility, flexibility and user-focused spatial arrangements to the forefront in
library design.

The idea that libraries should be accessible to everyone has made it necessary to integrate
universal design principles into this area. Universal design is an approach that aims to organize
spaces in a way that can meet the different needs of each individual. Accessibility, flexibility
and user-friendly solutions are prioritized in library designs so that individuals of all ages,
physical capacities and knowledge levels can receive equal service, especially in public areas.
While traditional libraries generally offer fixed shelves, individual work areas and quiet
environments based on specific rules, flexible spaces suitable for different learning styles and
user expectations are created in contemporary library designs. This situation enables libraries
to become multi-purpose structures that meet the education, research and socialization needs of
individuals, beyond being just information centers. This study aims to examine the design
approach of Millet Library, one of the libraries located in Kayapinar district of Diyarbakir
province. Within the scope of the study, the spatial organization, user experience, accessibility
level and the extent to which the design of the library complies with universal principles were
analyzed. Literature review and visual analyzes were used in the research. Millet Library,
traditional architectural elements it has a structure that integrates with the modern library
concept and stands out as a structure that prioritizes both aesthetics and functionality.

The library space is designed to appeal to different user groups and includes various sections

such as individual study areas, group study rooms, youth sections, special study rooms for
researchers and resting areas. In addition, the fact that the library is open 24 hours a day and
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innovative solutions such as smart library systems are among the factors that facilitate access
to study spaces. This spatial organization offers study spaces in suitable conditions for
individuals of different age groups and academic levels and provides a user-friendly
environment.

The aim of the visual analyzes conducted within the scope of the study is to determine the
architectural strengths and weaknesses of the library spaces. The large and spacious interiors
allow users to move comfortably within the space, which contributes to the creation of
environments suitable for both individual and group work. The careful use of natural light both
saves energy and increases the spatial perception and comfort of the users. In addition,
ergonomic seating areas and the use of diversified furniture suitable for different usage
scenarios support the flexibility and user-friendliness of the space. Paying attention to acoustic
balance in reading and working areas and being equipped with surface materials that provide
sound insulation are among the architectural decisions that will help users focus. In terms of
aesthetics, material choices, color palette and interior arrangements create a contemporary
architectural language while also including cultural references. The fact that we see inner
courtyard systems in the structure is an example of this situation.

The visual analysis study was conducted to evaluate the spatial experiences and accessibility
level perceptions of library users. Within the scope of the study, analyses were conducted on
various topics such as library design, spatial organization, technological infrastructure, and
adequacy of group and individual study areas. The data to be obtained will be beneficial in
terms of revealing the extent to which the library design overlaps with user needs. This study
will contribute to future spatial arrangements and user-focused improvements. In the
observational studies conducted at the Diyarbakir National Library, which is the subject of the
research, it is determined that universal design principles are largely adopted and that it offers
accessible and user-friendly spaces. The visual analyses conducted show that the general
design, comfort and technological opportunities offered by the library are satisfactory.
However, it has been determined that improvements need to be made in certain areas. In
particular, suggestions such as increasing the number of group study rooms and strengthening
spatial flexibility are considered as important areas of improvement in order to make the user
experience more efficient.

As a result, this study reveals how approaches that prioritize user experience can be
implemented in contemporary library designs through the example of the Millet Library. Today,
libraries are becoming spaces that support the academic, cultural and social development of
individuals, beyond being mere information storage areas. The Millet Library, representing an
important example of the modern library concept, draws attention as a structure that includes
user-centered spatial solutions and technological innovations. The findings obtained from this
study are important in terms of guiding future library designs and provide clues on how library
spaces can be made more functional in the future.

Keywords: Library, Universal design,; National library; Library architectural design criteria;
Post-use evaluation
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Diyarbakir ili Bismil ilgesine bagli Tiirkmenhaci Koyii, tarihsel siire¢ icerisinde farkli
toplumsal, ekonomik ve mimari doniisiimler ge¢irmis ve buna ragmen 6zgiin karakterini biiytik
o6l¢iide koruyarak giiniimiize ulagmis bir yerlesim alanidir. Cografi konumu itibariyle tarim ve
hayvancilik faaliyetlerinin temel gecim kaynagi oldugu koyde, geleneksel yasam bigimi ve
kiiltiirel degerler, toplumsal yapinin sekillenmesinde belirleyici unsurlar olmustur. Bu ¢alisma,
koyde bulunan ve kirsal mimari 6zellikleri tagiyan Vural ailesine ait konut iizerinden mimari
unsurlari, kerpi¢ malzeme kullanimini ve mekansal organizasyonu incelemeyi amaglamaktadir.

Tiirkmenhac1 Kdyii'niin tarihsel kokenlerine bakildiginda, bolgenin farkli medeniyetlere ev
sahipligi yaptig1 goriilmektedir. Orta Asya'dan Anadolu'ya gergeklesen Tiirkmen gogleri
stirecinde, koylin de bu hareketliligin bir pargasi olarak sekillendigi tahmin edilmektedir.
Osmanli donemine ait arsiv kayitlarinda adi gegcen koy, Cumhuriyet donemi ile birlikte
modernlesme politikalarina entegre edilmis, tarim ve hayvancilik alanlarinda ¢esitli reformlarla
desteklenmistir. Geleneksel {liretim bigimleri zaman iginde modern yontemlere evirilmis olsa
da kirsal yagsam tarz1 biiyiik 6l¢iide korunmustur.

Koy ekonomisi tarih boyunca biiyiik 6l¢lide tarim ve hayvancilia dayanmis olup, hububat
tiretimi, sebze yetistiriciligi ve kiiglikbas hayvancilik temel ge¢im kaynaklar1 arasinda yer
almaktadir. Son yillarda devlet destekli kirsal kalkinma projeleri ekonomik iyilesmeler
saglamis olsa da, gen¢ niifusun kent merkezlerine go¢ etmesi kdyiin demografik yapisinda
onemli degisikliklere yol agmistir. Bu goc dalgasi, geleneksel aile yapisinin zayiflamasina ve
toplumsal iligkilerin doniisiimiine neden olmustur.

Koylin geleneksel kirsal mimarinin 6zgiin 6rneklerini barindiran bir yerlesim yeridir. Bolgesel
iklim kosullar1 ve yerel malzeme kullanimi, kdydeki yapilarin tasariminda belirleyici olmustur.
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Geleneksel konutlar, genellikle kerpic¢ ve tag malzemelerle insa edilmistir. Kerpig, yerel toprak
ve saman karisimindan {iretilerek diisiik maliyetli ve siirdiiriilebilir bir yap1 malzemesi olarak
tercih edilmistir. Yiksek 1s1 yalitim kapasitesine sahip olan kerpi¢ duvarlar, yazin serin, kisin
ise sicak bir i¢ mekan ortami saglayarak iklimsel konfor sunmaktadir. Ayrica, tas temeller
yapinin zemin nemine karsi korunmasini saglarken, ahsap hatillar duvarlarin stabilitesini
artirarak deprem dayanikliligini gii¢lendirmektedir.

Koydeki geleneksel konutlar, avlu merkezli mekansal organizasyona sahiptir. Avlu, hem aile
ici etkilesimin saglandigt hem de tarimsal faaliyetlerin yiiriitildigi bir alan olarak
degerlendirilmistir. Odalar genellikle avluya agilacak sekilde konumlandirilmis olup, dogal
havalandirma ve giin 15181 kullanim1 agisindan islevsel ¢oziimler sunmaktadir. Cati sistemleri
genellikle ahsap kirisler iizerine sikistirllmis topraktan yapilarak geleneksel yapi teknigi
korunmustur.

Bu baglamda Diyarbakir ili Bismil ilgesine bagli Tiirkmenhaci Koyii’nde yer alan Vural ailesine
ait kerpi¢c yapinin mekansal ve yapisal 6zelliklerini inceleyerek, kirsal mimaride kullanici
ihtiyaclarini ortaya koymay1 amaglamistir. Elde edilen bulgular, kerpi¢c malzemenin bdlgenin
iklim kosullarina uygunlugu, diisiik maliyeti, liretim kolaylig1 ve siirdiiriilebilirlik a¢isindan
sundugu avantajlarla kirsal mimarinin temel yapi tast oldugunu gostermistir. Bununla birlikte,
kerpi¢ yapilarin diizenli bakim gereksinimi, suya karst duyarliligi ve dayaniklilik agisindan
zay1f yonleri, bu yapilarin modern ihtiyaglara adapte edilmesinde sinirlayici faktorler olarak
one cikmistir. Arastirma, Tirkmenhaci Koyii’'ndeki bu geleneksel konutun, yerel mimari
anlayisin kiiltiirel, sosyal ve ¢evresel dinamiklerle nasil sekillendigini somut bir bi¢imde gozler
oniline sermektedir. Konutun plan ozellikleri ve mekénsal organizasyonu, kirsal yasamin
gereklilikleri dogrultusunda bigimlenmis olup, kullanicilarin giinlilk yasam pratikleri ile
dogrudan iligkilidir. Bunun yaninda, modern yasam standartlarinin etkisiyle konuta eklenen
tuvalet ve benzeri yeni mekanlar, kirsal mimaride meydana gelen doniisiim siirecinin 6rnegi
olarak degerlendirilmistir.

Son yillarda kdyde betonarme yapilarin yayginlasmasi, geleneksel mimari dokuyu tehdit
etmektedir. Modern ingaat tekniklerinin benimsenmesi, kdylin 6zgiin kimligini zedeleyerek
homojen bir yapilagsmaya yol agmaktadir. Geleneksel konutlarin korunmasi amaciyla bazi kdy
sakinleri eski evlerini restore etse de bilingsiz yapilan restorasyon ¢alismalari, yapilarin 6zgiin
mimari Ozelliklerinin kaybolmasina neden olabilmektedir. Geleneksel yapr mirasinin
stirdiiriilebilir sekilde korunabilmesi i¢in yerel yonetimler ve akademik cevreler tarafindan
bilinglendirme ¢aligmalari yiiriitiilmesi gerekmektedir.

Tirkmenhact Kdyli'nde yasayan halkin biiyiik ¢ogunlugu Alevi inancina mensuptur. Sosyal
yapidaki farkliliklarin etkileri mimari yapilara yansimaktadir. Kdyde cami bulunmamasi bu
durumun bir gostergesidir. Ibadetler genellikle bireysel ya da topluluk halinde yapilan cemler
aracilifiyla gerceklestirilmekte, bu durum kdyiin inang¢ ve toplumsal dayanisma dinamiklerini
sekillendirmektedir. Koy halkinin gelenek ve gorenekleri bu baglamda gii¢lii bir sosyal
birliktelik olusturmus, 6zellikle Alevi kiiltiirtine 6zgii bayramlar, cem torenleri ve geleneksel
toplantilar sosyal yasamin ayrilmaz bir parcasi haline gelmistir.

Tirkmenhact Koyti, tarihi ve kiiltiirel acidan zengin bir ge¢gmise sahip olup geleneksel yasam
bicimini biiyiik dl¢iide korumaktadir. Bununla birlikte, modernlesme siireci, go¢ hareketleri ve
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betonarme yapilarin artisi, koyilin sosyo-ekonomik yapisimt  ve mimari kimligini
dontistiirmektedir. Geleneksel yapilarin korunmasi ve restorasyonu konusunda bilinglendirme
caligmalar1 ylriitiilmesi, yerel halkin mimari mirasa sahip ¢ikmasini saglayacak 6nemli bir
adimdir. Bu baglamda, kerpic gibi yerel malzemelerin ¢agdas ingaat teknikleri ile
birlestirilmesi, hem kirsal mimarinin ekolojik kimligini koruyacak hem de kullanici konforunu
artirarak stirdiiriilebilir bir yap1 anlayisina katki saglayacaktir. Yoresel mimarinin yalnizca
fiziksel gevreyi sekillendiren bir unsur degil ayn1 zamanda bir toplumun tarihsel ve kiiltiirel
hafizasim1 yansitan degerli bir bilesen oldugunu bir kez daha ortaya koymustur. Gelecek
aragtirmalar, farkli bolgelerdeki kirsal yapi oOrnekleri iizerinden yapilacak karsilagtirmali
analizlerle bu alanin derinlemesine anlagilmasina katkida bulunabilir.

Anahtar Kelimeler: Yoresel konut, Kirsal mimari; Kerpi¢, Siirdiilebilir yapi; Tiirkmenhaci
koyii; Kullanici iliskisi

ABSTRACT

Tiirkmenhaci Village, affiliated to Bismil district of Diyarbakir province, is a settlement area
that has undergone different social, economic and architectural transformations throughout
history and has survived to the present day, largely preserving its original character. In the
village where agriculture and animal husbandry activities are the main sources of income due
to its geographical location, traditional lifestyle and cultural values have been the determining
factors in shaping the social structure. This study aims to examine the architectural elements,
use of adobe materials and spatial organization through the house belonging to the Vural family,
which is located in the village and has rural architectural features.

When the historical roots of Tiirkmenhaci Village are examined, it is seen that the region hosted
different civilizations. It is estimated that the village was shaped as a part of this mobility during
the Turkmen migrations from Central Asia to Anatolia. The village, mentioned in the archive
records of the Ottoman period, was integrated into modernization policies with the Republic
period and supported with various reforms in the fields of agriculture and animal husbandry.
Although traditional production methods have evolved into modern methods over time, the
rural lifestyle has been largely preserved.

The village economy has been largely based on agriculture and animal husbandry throughout
history, with grain production, vegetable growing and small cattle breeding being among the
main sources of income. Although state-supported rural development projects have provided
economic improvements in recent years, the migration of the young population to urban centers
has led to significant changes in the demographic structure of the village. This wave of
migration has caused the weakening of the traditional family structure and the transformation
of social relations.

The village is a settlement that hosts original examples of traditional rural architecture. Regional
climate conditions and the use of local materials have been decisive in the design of the
structures in the village. Traditional houses are generally built with adobe and stone materials.
Adobe, produced from a mixture of local soil and straw, has been preferred as a low-cost and
sustainable building material. Adobe walls, which have a high thermal insulation capacity,
provide climatic comfort by providing a cool interior environment in summer and a warm
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interior environment in winter. In addition, stone foundations protect the structure against
ground moisture, while wooden beams increase the stability of the walls and strengthen their
earthquake resistance.

Traditional houses in the village have a courtyard-centered spatial organization. The courtyard
was evaluated as an area where both family interaction was provided and agricultural activities
were carried out. The rooms were generally positioned to open to the courtyard, providing
functional solutions in terms of natural ventilation and daylight use. The roof systems were
generally made of compressed soil on wooden beams, preserving the traditional construction
technique. In this context, the aim was to reveal the user needs in rural architecture by
examining the spatial and structural features of the adobe building belonging to the Vural family
in Tlirkmenhact Village, Bismil district of Diyarbakir province. The findings obtained showed
that adobe material is the basic building block of rural architecture with its advantages in terms
of suitability to the climatic conditions of the region, low cost, ease of production and
sustainability. However, the regular maintenance requirement of adobe buildings, their
sensitivity to water and their weaknesses in terms of durability stood out as limiting factors in
adapting these structures to modern needs. The research concretely reveals how this traditional
house in Tiirkmenhaci Village is shaped by cultural, social and environmental dynamics of the
local architectural understanding. The plan features and spatial organization of the house are
shaped in line with the requirements of rural life and are directly related to the daily life
practices of the users. In addition, toilets and similar new spaces added to the house due to the
influence of modern living standards have been evaluated as an example of the transformation
process in rural architecture.

The proliferation of reinforced concrete structures in the village in recent years threatens the
traditional architectural texture. The adoption of modern construction techniques damages the
unique identity of the village and leads to a homogeneous structure. Although some village
residents restore their old houses in order to protect traditional houses, unconscious restoration
works can cause the loss of the unique architectural features of the structures. In order to
sustainably protect the traditional building heritage, awareness-raising works should be carried
out by local governments and academic circles.The vast majority of the people living in
Tiirkmenhac1 Village are members of the Alevi faith. The effects of the differences in the social
structure are reflected in the architectural structures. The absence of a mosque in the village is
an indicator of this situation. Worship is usually carried out through individual or communal
cems.

Keywords: Vernacular housing; Rural architecture; Adobe brick, Sustainable building;
Turkmenhaci village, User relationship
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Diyarbakir ili, Tiirkiye'nin siit sigircilig1 potansiyeli acisindan gelismekte olan bolgelerinden
biri olup, burada yetistirilen Siyah Alaca ki siit sigirlarinin iiretim performanslarinin
degerlendirilmesi, bolgesel hayvanciligin stirdiiriilebilirligi agisindan kritik 6neme sahiptir.
Siyah Alaca 1rki, diinya genelinde yiiksek siit verimi ve verimli genetik yapisi nedeniyle yaygin
olarak tercih edilmekte olup, Tiirkiye’de kiiltiir irklar1 arasinda en cok yetistirilen sigir
irklarindan biridir. Ancak bu 1rkin performansi, bolgeden bolgeye onemli farkliliklar
gostermekte ve bu farkliliklar cogunlukla gevresel faktorler, yonetim uygulamalar1 ve genetik
seleksiyon stratejilerinden kaynaklanmaktadir. S6z konusu ¢alismada, Diyarbakir’daki 6zel bir
siit sigircilign isletmesinde 2019-2023 yillar1 arasinda elde edilen laktasyon verileri esas
aliarak Siyah Alaca ki ineklerin siit ve dol verim 6zellikleri degerlendirilmis; bu verim
parametrelerinin cesitli ¢evresel faktorlere bagl olarak nasil degisiklik gosterdigi ayrintili
sekilde incelenmistir.

Calisma kapsaminda degerlendirilen siit ve dol verim 6zellikleri arasinda laktasyon siit verimi,
laktasyon stiresi, gebelik siiresi, kuruda kalma siiresi ve buzagilama aralig1 yer almaktadir. Bu
parametrelerin her biri, siirii verimliligi, ekonomik getiri ve isletme yOnetiminin basarisi
acisindan temel belirleyici faktorlerdir. Calisma verileri, isletmenin kayit defterlerinden elde
edilmis, Excel programinda diizenlenmis ve IBM SPSS v25 programi ile analiz edilmistir.
Verilerin istatistiksel degerlendirilmesinde, General Linear Model (GLM) yontemi uygulanmus,
ortalamalar aras1 farklarin anlamlilig1 ise Duncan ¢oklu karsilastirma testi ile belirlenmistir.

Arastirma materyali 168 bas Siyah Alaca inekten olugmakta ve bu inekler, farkli yas gruplarina,

buzagilama mevsimlerine, buzagilama yillarina ve laktasyon siralarina gore gruplandirilarak
analiz edilmistir. Arastirmada elde edilen sonuglar incelendiginde, ineklerin laktasyon siit
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verimi 4.346,57 + 55,3 kg, laktasyon stiresi 326,5 & 2,54 giin, gebelik siiresi 279,1 + 0,24 giin,
kuruda kalma siiresi 71,2 + 0,28 giin ve buzagilama araligi 365,02 + 2,28 giin olarak
belirlenmistir. Bu veriler, Tiirkiye genelinde Siyah Alaca ineklerden beklenen ideal siit verimi
olan 6.000-7.000 kg seviyelerinin oldukc¢a altinda kalmistir. Bu durum, isletme bazli yonetim
eksikliklerini, ¢evresel stres faktdrlerini ve uygun olmayan seleksiyon uygulamalarini isaret
etmektedir.

Laktasyon siit verimi lizerinde buzagilama yilinin etkisinin istatistiksel olarak anlamli oldugu
tespit edilmistir (P<0.05). Bu bulgu, yonetim stratejileri, iklim degigkenlikleri (sicaklik, nem)
ve yem kalitesindeki yillik dalgalanmalarin siit verimi iizerindeki etkisini ortaya koymaktadir.
Buzagilama mevsimi de verim parametreleri iizerinde belirleyici bir faktor olarak One
cikmaktadir. Ilkbahar ve sonbahar mevsimlerinde gergeklesen buzagilama olaylarmin, yaz ve
kis aylarina kiyasla daha yiiksek siit verimi ile sonu¢landig1 gézlemlenmistir. Bu sonug, sicaklik
stresinin yaz aylarinda, soguk stresinin ise kis aylarinda hayvanlarin fizyolojisi iizerinde
olumsuz etkiler yarattigin1 dogrular niteliktedir. Ozellikle Diyarbakir gibi yazlar1 asir1 sicak,
kislar1 ise soguk ve kurak gecen bdlgelerde buzagilama planlamasinin mevsimsel olarak
optimize edilmesi, siit veriminin artirilmasina katki saglayabilir.

Yas faktorii incelendiginde, geng ineklerin siit verim diizeylerinin genellikle diisiik oldugu, yas
ilerledikce siit veriminin artti§i ancak bu artisin belirli bir noktadan sonra duraganlastigi
goriilmiistiir. Ozellikle ikinci ve {i¢lincii laktasyon donemlerinde siit verimi zirveye
ulagsmaktadir. Dolayisiyla, verim agisindan yiiksek potansiyele sahip ineklerin erken yastaki
diisiik performansi géz Oniine alinarak erken elimine edilmemesi, siit verimi agisindan uzun
vadeli kazang saglayacaktir.

Laktasyon sirasinin etkisi incelendiginde, ilk laktasyondan sonra siit veriminde belirgin bir artig
yasandig1 tespit edilmistir. Bu arti, hayvanlarin fizyolojik olgunluga erismesi ve metabolik
verimlilik kazanmasiyla agiklanabilir. Ozellikle {iciincii laktasyona kadar olan siirecteki siit
verimi artigi, siirli planlamasinda dikkatle ele alinmalidir. Nitekim bazi arastirmalarda laktasyon
siras1 ile siit verimi arasinda giiclii bir korelasyon saptanmis, birinci laktasyondaki diisiik
verimin ineklerin verim Omrii g6z Oniinde bulundurularak tolere edilmesi gerektigi
vurgulanmustir.

Gebelik stiresi, calismada ortalama 279,1 giin olarak belirlenmis ve bu deger, sigirlarda normal
kabul edilen 270-290 giin araligina uygun diismektedir. Gebelik siiresinde asir1 sapmalar,
dogum sonras1 saglik problemleri ve verim kayiplarina neden olabileceginden, bu parametrenin
yakindan izlenmesi oOnerilmektedir. Kuruda kalma siiresi ise ortalama 71,2 giin olarak
hesaplanmis ve Onerilen 60 giiniin ilizerinde bulunmustur. Bu sapmanin, bir sonraki
laktasyondaki siit verimini olumsuz etkileyebilecegi diistiniilmektedir. Kuruda kalma siiresinin
gereginden fazla uzamasi, ekonomik anlamda hem yem hem de {iiretim kaybi agisindan
dezavantaj yaratmaktadir.

Buzagilama aralig1 ortalama 365,02 giin olarak tespit edilmistir. Bu deger, ideal bir dogum
aralig1 olarak kabul edilen 365 giinliik siirenin tam olarak karsilandigin1 gdstermektedir. Ancak
stirlide bireysel sapmalarin olmasi, baz1 ineklerin 400 giinii agkin buzagilama araligina sahip
olmasi, siirii yonetiminde dogurganlik takibi ve servis periyodu gibi unsurlarin iyilestirilmesi
gerektigine isaret etmektedir.

Sonug olarak, Siyah Alaca irk siit sigirlarinin Diyarbakir iklimi ve isletme sartlarinda, ideal
kosullar saglandiginda yiiksek verim kapasitesine ulasabilecegi anlasilmaktadir. Ancak elde
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edilen bulgular, mevcut isletmede siit veriminin Tiirkiye ortalamasinin altinda oldugunu
gostermektedir. Bununla birlikte, laktasyon siiresinin 305 giin olan standart degerin iizerinde
olmasi, servis periyodunun uzunluguna ve yonetimsel aksakliklara isaret etmektedir. Siit verimi
tizerinde bu tiir faktorlerin etkisini azaltmak ve verim diizeyini artirmak i¢in siirii yonetimi
planlarinin revize edilmesi, 6zellikle laktasyon takibi, asim takvimi, yemleme ve cevresel
konfor kosullariin iyilestirilmesi gerekmektedir.

Anahtar Kelimeler: Diyarbakir, Siyah Alaca, Laktasyon siit verimi, Cevresel faktérler, Stirii
yonetimi

ABSTRACT

Diyarbakir province is one of the developing regions of Tiirkiye in terms of dairy cattle
potential, and evaluating the production performance of Holstein Friesian cows raised in this
area is critically important for the sustainability of regional livestock farming. The Holstein
Friesian breed is widely preferred worldwide due to its high milk yield and efficient genetic
structure, and it is among the most commonly raised cattle breeds in Tiirkiye. However, the
performance of this breed varies significantly across regions, with such variations largely
attributed to environmental factors, management practices, and genetic selection strategies. In
the present study, milk and reproductive performance traits of Holstein Friesian cows were
evaluated based on lactation data obtained from a private dairy farm in Diyarbakir between
2019 and 2023; furthermore, how these production parameters varied in relation to different
environmental factors was examined in detail.

The milk and reproductive performance traits evaluated in this study include lactation milk
yield, lactation length, gestation length, dry period, and calving interval. Each of these
parameters serves as a fundamental determinant of herd productivity, economic returns, and the
overall success of farm management. The study data were obtained from the farm’s records,
organized in Microsoft Excel, and analyzed using IBM SPSS v25 software. For the statistical
analysis of the data, the General Linear Model (GLM) method was applied, and the significance
of differences between means was determined using Duncan’s multiple range test.

The research material consisted of 168 Holstein Friesian cows, which were grouped and
analyzed based on different age categories, calving seasons, calving years, and lactation
numbers. The results of the study revealed that the average lactation milk yield was 4,346.57 +
55.3 kg, lactation length was 326.5 + 2.54 days, gestation length was 279.1 + 0.24 days, dry
period was 71.2 £ 0.28 days, and calving interval was 365.02 £+ 2.28 days. These figures are
considerably below the ideal lactation milk yield range of 6,000—7,000 kg expected from
Holstein Friesian cows in Tiirkiye. This shortfall indicates possible deficiencies in farm-level
management practices, the presence of environmental stress factors, and the use of suboptimal
selection strategies.

The effect of calving year on lactation milk yield was found to be statistically significant
(P<0.05). This finding highlights the influence of annual variations in management strategies,
climatic conditions (temperature and humidity), and feed quality on milk production. Calving
season also emerged as a key factor affecting production parameters. It was observed that
calvings occurring in spring and autumn resulted in higher milk yields compared to those in
summer and winter. This outcome supports the notion that heat stress during summer and cold
stress during winter negatively impact the physiological functions of dairy cows. Particularly
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in regions like Diyarbakir, where summers are extremely hot and winters are cold and dry,
seasonally optimized calving planning could contribute to improved milk production.

When examining the effect of age, it was observed that younger cows generally had lower milk
yields, which increased with advancing age but tended to plateau beyond a certain point.
Notably, peak milk production occurred during the second and third lactation periods.
Therefore, cows with high genetic potential should not be culled prematurely based solely on
low early-age performance, as retaining them may offer long-term benefits in terms of milk
yield.

Analysis of the effect of lactation number revealed a significant increase in milk production
after the first lactation. This rise can be attributed to the animals reaching physiological maturity
and achieving improved metabolic efficiency. The increase in milk yield up to the third
lactation, in particular, should be carefully considered in herd planning. Indeed, some studies
have identified a strong correlation between lactation number and milk yield, emphasizing that
the lower performance in the first lactation should be tolerated when considering the cow’s
productive lifespan.

The average gestation length in the study was determined to be 279.1 days, which falls within
the normal range of 270-290 days reported for cattle. Significant deviations from this range
may lead to postpartum health issues and production losses; therefore, close monitoring of this
parameter is recommended. The average dry period was calculated as 71.2 days, which exceeds
the commonly recommended duration of 60 days. This deviation is considered potentially
detrimental to milk yield in the subsequent lactation. An excessively prolonged dry period may
result in economic disadvantages due to both increased feeding costs and reduced overall
productivity.

The average calving interval was determined to be 365.02 days, which aligns precisely with the
ideal interval of 365 days. However, the presence of individual deviations within the herd, with
some cows exhibiting calving intervals exceeding 400 days, indicates the need for
improvements in herd fertility monitoring and management practices such as estrus detection
and the service period.

In conclusion, it is understood that Holstein Friesian dairy cattle have the potential to achieve
high productivity under the climatic conditions and management practices of Diyarbakair,
provided that ideal conditions are met. However, the findings indicate that the milk yield in the
current enterprise remains below the national average for Tiirkiye. Additionally, the lactation
length exceeding the standard 305 days points to an extended service period and underlying
management deficiencies. To mitigate the effects of such factors on milk production and
enhance overall productivity, herd management plans should be revised particularly in terms of
lactation monitoring, breeding schedules, feeding strategies, and improvements in
environmental comfort conditions.

Keywords: Diyarbakir, Holstein-Friesian, Lactation milk yield, Environmental foctors, Herd
management
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Diinya genelinde kuzu oOliimlerinin yiiksek seviyelerde olmasi 6nemli bir hayvan refahi
sorunudur. Geligmis iilkelerde ortalama kuzu 6liim oran1 %15-20 arasinda degismekte olup, bu
oliimlerin yaklasik %50’si yasamin ilk {i¢ giinii icinde meydana gelmektedir. Mellor (2007), bu
kayiplarin %70-90"min fonksiyonel bozukluklar, dogum siireci ve yenidoganin dis ¢evreye
adaptasyon sorunlarindan, %10-30'unun ise enfeksiydoz ajanlardan kaynaklandigini
belirtmektedir. Kuzu 6liimlerinin baslica nedenleri dogum Oncesi veya dogum sirasindaki
sorunlar, zayif kuzu, aclia maruz kalma, bulasicit hastaliklar ve gastrointestinal sorunlar,
konjenital bozukluklar ve avlanma, sanssizlik ile bilinmeyen nedenler olarak siralanabilir. Bu
oliimler, yonetim ve ¢evresel faktorlere bagli olarak degisiklik gosterebilir. A¢ik alan kuzulama
sistemlerinde dogum sorunlar1 ve aclik kaynakli 6liimler daha yayginken, kapali sistemlerde
bulasict hastaliklar daha biiyiik bir risk olugturmaktadir.

Kuzu o6liimlerini 6nlemek i¢in iyi ¢obanlik uygulamalari, gebelik takibi ve dogru besleme
biiyiik 6nem tagimaktadir. Bu sayede 6liim oran1 %10 un altina diisiiriilebilir. Giiglii ve saglikli
kuzularin dogabilmesi i¢in anne koyunun optimal kondisyonu korunmali, yeni dogan kuzularin
yeterli miktarda kolostrum tiiketmesi saglanmalidir. Ayrica, as1 programlar: uygulanmali ve
enfeksiyon Onleyici tedbirler alinarak hastaliklardan kaynaklanan 6liimler azaltilmalidir. Sonug
olarak, kuzu 6liimleri biiylik 6l¢iide dnlenebilir ve dogru beslenme, hijyen ile dogum sonrasi
bakim sayesinde siirii refah1 6nemli 6lciide artirilabilir ve dnemli ekonomik kayiplara neden
olan kuzu 6liimlerinin 6nlenmesi i¢in izlenecek yol hayvan refahmma 6nemli Olgiide katki
saglayabilir.

Anahtar Kelimeler: Kuzu, Hastalik, Yenidogan, Enfeksiyon, Refah
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ABSTRACT

The high level of lamb mortality worldwide is a major animal welfare issue. The average lamb
mortality rate in developed countries ranges between 15-20%, with approximately 50% of these
deaths occurring within the first three days of life. Mellor (2007) reported that 70-90% of these
losses are caused by functional disorders, birth process and adaptation problems of the newborn
to the external environment, while 10-30% are caused by infectious agents. The main causes of
lamb mortality are prenatal or intrapartum problems, weak lambs, exposure to starvation,
infectious diseases and gastrointestinal problems, congenital disorders and predation, bad luck
and unknown causes. These mortalities may vary depending on management and environmental
factors. In open lambing systems, birth problems and starvation-related mortality are more
common, while infectious diseases pose a greater risk in closed systems.

Good shepherding practices, pregnancy follow-up and proper feeding are essential to prevent
lamb mortality. In this way, the mortality rate can be reduced to less than 10%. In order to
ensure the birth of strong and healthy lambs, the optimal condition of the mother ewe should
be maintained and newborn lambs should consume sufficient colostrum. In addition,
vaccination programs should be implemented and infection prevention measures should be
taken to reduce mortality due to diseases. In conclusion, lamb mortality can be largely prevented
and flock welfare can be significantly improved through proper nutrition, hygiene and postnatal
care and the way to prevent lamb mortality, which causes significant economic losses, can
contribute significantly to animal welfare.

Keywords: Lamb, lllness, Newborn, Infection, Welfare
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Organik yetistiriciligin temel avantajlar1 arasinda dogal otlatma, biyolojik ¢esitliligin
korunmas1 ve g¢evresel siirdiiriilebilirlik bulunurken, besin eksiklikleri, parazit hastaliklari,
meme hastaliklar1 ve iklim degisikligi gibi dnemli zorluklarla da karsilagilmaktadir. Organik
hayvanciligin temel kurallar1 arasinda hayvanlarin dogal dongiilerine uygun yetistirilmesi,
antibiyotik kullaniminin sinirli olmasi ve otlatma alanlarinin dogru yonetilmesi yer almaktadir.
Parazit hastaliklar1 organik ciftliklerde daha yaygin olabilmekte, ancak otlatma yonetimi,
genetik direng se¢imi ve dogal antiparaziter bitkilerin kullanimi gibi alternatif yontemlerle
kontrol altina alinmaya ¢alisilmaktadir. Meme hastaliklar1, 6zellikle mastitis, siit iiretimi ve
hayvan refah1 agisindan biiyiik bir sorun teskil etmektedir.

Iklim degisikligi, 6zellikle sicaklik artis1 ve kuraklik nedeniyle hayvancilif1 zorlastirmaktadir.
Organik koyun ve keci yetistiriciligi, diisiik cevresel etkisi nedeniyle gelecekte iklim
degisikligine daha dayanikli bir alternatif olarak degerlendirilmektedir. Ancak siirdiirtilebilirligi
saglamak i¢in hayvan refahi, beslenme ve hastalik yonetimi gibi konularda daha fazla
arastirmaya ve iyilestirmeye ihtiya¢ duyulmaktadir. Bu derleme, farkli kosullar altinda organik
koyun ve keci yetistiriciliin durumunu ve avantajlarin1 anlamaya katkida bulunmay1
amaclamaktadir.

Anahtar Kelimeler: Hayvan refahi, beslenme ve hastalik, Organik iiretim, Iklim degisikligi

ABSTRACT

While the main advantages of organic farming include natural grazing, biodiversity
conservation and environmental sustainability, significant challenges such as nutrient
deficiencies, parasitic diseases, mammary diseases and climate change are also encountered.
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The basic rules of organic livestock farming include raising animals in accordance with their
natural cycles, limiting the use of antibiotics and correct management of grazing areas. Parasitic
diseases may be more common in organic farms, but they are tried to be controlled with
alternative methods such as grazing management, genetic resistance selection and the use of
natural antiparasitic plants. Udder diseases, especially mastitis, pose a major problem in terms
of milk production and animal welfare.

Climate change makes animal husbandry difficult, especially due to temperature increase and
drought. Organic sheep and goat farming is considered a more resilient alternative to climate
change in the future due to its low environmental impact. However, more research and
improvements are needed on issues such as animal welfare, nutrition and disease management
to ensure sustainability. This review aims to contribute to understanding the status and
advantages of organic sheep and goat farming under different conditions.

Keywords: Animal welfare, nutrition and disease, Organic production, Climate change
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ABSTRACT

In recent years, partial differential equations (PDEs) with variable exponents have become a
focal point of mathematical modeling, offering a more flexible and accurate framework for
describing physical, chemical, and biological processes. Unlike classical PDEs with constant
exponents, variable exponent models capture nonhomogeneous behaviors inherent in many
real-world phenomena. This versatility has led to their increasing application in the study of
parabolic, hyperbolic, and elliptic equations.

One of the most notable applications is in modeling electro-rheological fluids, where the
viscosity changes dynamically an applied electric field. Variable exponent models are also well-
suited to describe temperature-dependent fluids, where viscosity varies with thermal
fluctuations an important aspect in both engineering systems and geophysical flows. Similarly,
filtration in porous media, crucial in groundwater hydrology, pollution dispersion, and oil
recovery, benefits from variable exponent formulations that adapt to the spatially varying
structure of the medium. These equations also contribute significantly to image processing,
enabling adaptive filtering techniques that enhance feature detection and noise removal.

The study of partial differential equations (PDEs) remains at the core of mathematical modeling
in natural sciences, engineering, and applied mathematics. Among various classes of PDEs,
parabolic equations are particularly significant due to their ability to model time-dependent
processes such as heat diffusion, mass transport, and biological population dynamics. Over the
past few decades, there has been growing interest in exploring nonlinear parabolic equations
with variable exponent, driven by the need to represent materials and media with spatially or
temporally varying properties.

A parabolic equation typically involves a time derivative and second or higher-order spatial
derivatives, capturing the dynamic evolution of a system.
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These equations belong to the broader category of reaction-diffusion equations, which combine
the spatial spreading of substances with chemical or biological interactions. Such systems are
used to model phenomena like embryonic pattern formation, population dispersal, chemical
reaction fronts, and heat transfer in composite materials.

One of the most intriguing and practically relevant behaviors observed in nonlinear PDE:s is the
nonexistence of global solutions, where the solution becomes unbounded in finite time. Blow-
up often corresponds to physical processes like thermal runaway, chemical explosion, or loss
of structural integrity in materials. Identifying the conditions that lead to blow-up, estimating
the explosion time, and understanding the solution's qualitative behavior near singularities are
central goals in the study of nonlinear parabolic equations.

Despite numerous studies on existence, uniqueness, and regularity of solutions in variable
exponent settings, research on finite-time blow-up remains relatively limited, especially for
fourth-order equations. This gap is particularly noticeable when dealing with nonconstant
exponents, where standard techniques must be adapted or extended to accommodate the spatial
variability.

This study investigates the finite-time blow up of a fourth-order parabolic reaction-diffusion
equation with variable exponents. Specifically, we focus on solutions with positive initial
energy, analyzing under what conditions such solutions exhibit explosive behavior.

A particularly important class of PDEs in this context is evolution equations, which describe
how systems develop over time. Examples include the heat equation, wave equation, and
Schrédinger equation, as well as models governing population dynamics, fluid transport, and
electromagnetic phenomena. Among evolution equations, parabolic-type PDEs stand out for
modeling diffusion-like processes, where the state of the system evolves based on both spatial
and temporal variables

From a mathematical perspective, equations with variable exponents introduce substantial
challenges. Standard tools such as Sobolev embeddings, Poincaré inequalities, and energy
estimates need to be reformulated or extended. The uniform and the nonlinearity in the exponent
itself require the development of new techniques in functional analysis and the theory of
nonlinear PDEs. Despite recent progress, many open problems remain, particularly regarding
blow-up behavior, regularity of solutions, and optimal conditions for global existence.

Understanding the nonexistence of global solutions is also essential for designing stable and
accurate numerical schemes. Variable exponent PDEs pose unique challenges for
discretization, particularly in finite element methods where the exponent must be treated as a
function over the domain. Insights into the analytical structure of solutions can guide the
development of robust numerical solvers and help prevent artificial blow-up caused by
computational errors.

In conclusion, the study of nonexistence of global solutions in nonlinear parabolic equations
with variable exponents represents a rich intersection of mathematical theory, computational
techniques, and real-world applications. By broadening the analytical framework to include
nonstandard growth conditions and higher-order operators, this work contributes to a deeper
understanding of complex, heterogeneous systems. The results obtained not only extend
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classical methods to more general settings but also pave the way for future investigations into
global existence, regularity, and long-term dynamics of solutions in variable exponent
environments.

Keywords: Blow up; Reaction-diffusion; Variable exponent
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Ulkemizde birim alandan elde edilen iiriin miktarmin diisiik olusu, klon seleksiyonu
calismalarin1 diinyada oldugu gibi iilkemizde de en kisa siirede yapilmasini zorunlu hale
getirmektedir. Baglarimizda gozlenen oOnemli verim disiikligiiniin sebepleri arasinda;
yetistiriciligi yapilan ve ticari degere sahip olan standart {iziim ¢esitlerimizin popiilasyonlari
icinde gelisme, verim, {iriin kalitesi, adaptasyon yetenegi ve hastaliklara dayanim gibi 6zellikler
yonilinden {istiin Gzellikler tasiyan klonlarin secildigi klon seleksiyonu ¢aligmalarinin
tamamlanamamis olmasi en 6énemlilerindendir.

Ulkemizin en énemli standart ve en kaliteli kirmizi saraplik {iziim cesitlerinden olan Bogazkere
ve Okiizgdzii iiziim cesidinde klon seleksiyonu ¢alismasi ilk defa TUBITAK (1090633 nolu)
destegi ile bizim tarafimizdan baslatilmistir. Bu kapsamda TUBITAK tarafindan desteklenen
1090633 kod no’lu ve “Bogazkere ve Okiizgdzii Uziim Cesitlerinde Klon Seleksiyonu-1”
konulu projenin 1. asamasinda Okiizgozii iiziim gesidinin gen merkezi ve yetistiricili§inin
yapildig1 Elazig merkez ve merkeze baglh 2 kdyde (Koruk ve Siin) toplam 9 bagda en verimli
ve kaliteli 30 adet klon bag omca 3 yillik yogun caligmamalarin sonucunda se¢ilmistir. Daha
sonra yapilan degerlendirmeler sonucunda bu ¢esitten en verimli ve saglikli 25 adet klon bas
omcasina ait kalemler Amerika Asma Anaci (1103 P) iizerine agilanmis fidanlar, 3 tekerrtirlii
ve tekerriirden 8 omca olacak sekilde Dicle Universitesi Ziraat Fakiiltesi Bahce Bitkileri
Boliimiine ait Arastirma ve Uygulama Alaninda Klon Koleksiyon parselleri kurulmustur.

Bu calisma kapsaminda secilen klon adaylarin verim ve kalite bakimindan iistiin 6zellik
gosteren siralik ve saraplik 1-3 klonun se¢imi amaglanmistir. Okiizgdzii ¢esidinde iiziim
tizerinde detayl1 analizler yapilacak ve klonlarin verim potansiyelleri degerlendirilmistir.

Degerlendirmeye alinan klon bag omca adaylarinda; siirgilin sayis1 9.67 ile 19.92 adet arasinda;
slirglin basina salkim sayis1 0.5 ile 1.27 adet arasinda; salkim sayilar1 5.33-15.42 adet arasinda;
salkim agirligr 120.63 g ile 209.17 g arasinda; salkim agirligi indeksi 3.29 ile 4.47 arasinda;
omca bagina verimlerin 1394.44 kg ile 4516.46 kg arasinda; ortalama tane agirhiginin 2.24 g ile
3.04 g arasinda; tane hacminin 2 ile 2.84 ml; tane eni 13.3 ile 15.65 mm arasinda; tane boyu
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14.5 ile 16.66 mm arasinda; tane sap kopma direnci 4.61 ile 5.63 arasinda; budama odun
agirligiin 100 g ile 372.92 g arasinda degistigi belirlenmistir.

Tiirkiye'nin yerel iiziim gesitleri arasinda yer alan Bogazkere ve Okiizgdzii, sahip olduklari
0zgiin aroma ve kalite 6zellikleriyle saraplik {iziim iiretiminde 6nemli bir yere sahiptir. Ancak
bu degerli cesitlerin genetik potansiyelinin tam anlamiyla ortaya ¢ikarilabilmesi, iistiin
bireylerin belirlenerek ¢ogaltilmasmi gerektirmektedir. Bogazkere ve Okiizgdzii iiziim
cesitlerinde klon seleksiyonu calismalari, ilk kez bizim tarafimizdan, TUBITAK tarafindan
desteklenen 1090633 numarali proje kapsaminda baslatilmistir. Bu projede, “Bogazkere ve
Okiizgdzii Uziim Cesitlerinde Klon Seleksiyonu-1” bashigiyla vyiiriitiilen ilk asamada,
Okiizgodzii cesidinin gen merkezi olan Elazig'da, merkez ilce ve merkeze bagl Koruk ile Siin
koylerinde yer alan toplam 9 bagda detayli incelemeler yapilmustir. Ug yil siiren yogun
calismalar sonucunda, en verimli ve kaliteli 30 klon bas omca belirlenmistir.

Bu klonlar arasindan yapilan degerlendirmeler sonucunda, en saglikli ve verimli 25 klon
se¢ilmis ve bu klonlara ait kalemler, Amerika asma anac1 (1103 P) {lizerine asilanmistir. Elde
edilen fidanlarla, Dicle Universitesi Ziraat Fakiiltesi Bahce Bitkileri Boliimii Arastirma ve
Uygulama Alani’nda, her biri 3 tekerriirlii ve her tekerriirde 8 omca olacak sekilde Klon
Koleksiyon Parselleri kurulmustur.

Calismanin amaci, secilen klon adaylar1 arasindan verim ve kalite agisindan iistiin 6zelliklere
sahip 1 ila 3 adet siralik ve saraplik klonun belirlenmesidir. Bu kapsamda, Okiizgdzii iiziim
cesidinde kapsamli analizler yapilmis ve klonlarin kalite potansiyelleri degerlendirilmistir.
Yapilan analizler sonucunda, klon bas omcalarda; SCKM (Suda Coziiniir Kuru Madde)
degerlerinin %20.75 ile %23.41, pH degerlerinin 3.57 ile 4.02, titre edilebilir asitlik degerlerinin
6.25 g/l ile 8.92 g/l, sira randimanlarinin ise %62.62 ile %70.25 arasinda degistigi tespit
edilmistir.

Anahtar Kelimeler: Uziim, klon seleksiyonu, kalite, sira randimana.

ABSTRACT

The low yield per unit area in Turkish viticulture has made the implementation of clonal
selection studies an urgent necessity, as is the case in many parts of the world. One of the most
significant reasons behind the considerable yield reductions observed in our vineyards is the
lack of completed clonal selection programs within the populations of cultivated, commercially
valuable standard grape varieties. These studies are essential for identifying and propagating
superior clones in terms of growth, yield, fruit quality, adaptability, and disease resistance.

For the first time in Turkey, clonal selection studies on Bogazkere and Okiizgdzii, two of the
most prominent and high-quality red wine grape cultivars, were initiated by our team with the
support of TUBITAK (Project No. 1090633). In the first phase of this project, titled “Clonal
Selection in Bogazkere and Okiizgdzii Grape Varieties — I,” a total of nine vineyards located in
Elaz1§ province—recognized as the genetic center of the Okiizgdzii variety—including the
central district and the nearby villages of Koruk and Siin, were examined over a three-year
period. As a result, the 30 most productive and high-quality candidate mother vines (clones)
were identified.
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Following further evaluations, 25 of the most productive and healthy clones were selected, and
scions taken from these mother vines were grafted onto the 1103 P American rootstock. The
resulting vines were planted in the Clonal Collection Plots established at the Research and
Application Area of the Department of Horticulture, Faculty of Agriculture, Dicle University.
The experimental design included three replications, each consisting of eight vines per replicate.

The primary objective of this study was to select 1 to 3 juice and wine clones with superior
yield and quality characteristics among the candidate clones. Detailed analyses were carried out
on the Oklizgdzli grape variety, and the yield potentials of the clones were evaluated.

Among the candidate mother vines evaluated, the number of shoots ranged from 9.67 to 19.92;
number of clusters per shoot ranged from 0.5 to 1.27; total number of clusters ranged from 5.33
to 15.42; average cluster weight ranged from 120.63 g to 209.17 g; cluster weight index ranged
from 3.29 to 4.47; yield per vine ranged from 1394.44 kg to 4516.46 kg; average berry weight
ranged from 2.24 g to 3.04 g; berry volume ranged from 2.00 ml to 2.84 ml; berry width ranged
from 13.3 mm to 15.65 mm; berry length ranged from 14.5 mm to 16.66 mm; berry detachment
force ranged from 4.61 to 5.63; and pruning wood weight ranged from 100 g to 372.92 g.

Bogazkere and Okiizgozii, two of Turkey’s indigenous grape varieties, hold a significant
position in wine grape production due to their distinctive aroma and high-quality characteristics.
However, in order to fully realize the genetic potential of these valuable cultivars, it is essential
to identify and propagate superior individuals. Clonal selection studies in Bogazkere and
Okiizgdzii grape varieties were initiated for the first time by our team, within the scope of the
TUBITAK-supported project numbered 1090633.

In the first phase of the project titled “Clonal Selection in Bogazkere and Okiizgdzii Grape
Varieties —I”, comprehensive examinations were conducted over a period of three years in nine
vineyards located in Elazig—the genetic center of the Okiizgdzii variety—including the central
district and the villages of Koruk and Siin. As a result of these intensive efforts, 30 high-quality
and high-yielding candidate mother vines were identified.

Subsequently, 25 of the most vigorous and productive clones were selected based on detailed
evaluations, and scions from these clones were grafted onto the American rootstock 1103 P.
With the resulting grafted vines, Clonal Collection Plots were established at the Research and
Application Area of the Department of Horticulture, Faculty of Agriculture, Dicle University.
Each plot was designed with three replications, each consisting of eight vines.

The aim of the study was to identify 1 to 3 juice and wine clones with superior yield and quality
characteristics among the selected clonal candidates. In this context, comprehensive analyses
were conducted on the Okiizgdzii grape variety, and the quality potentials of the clones were
evaluated. As a result of these analyses, the following values were determined in the candidate
mother vines: soluble solids content (SSC) ranged from 20.75% to 23.41%, pH from 3.57 to
4.02, titratable acidity from 6.25 g/L to 8.92 g/L, and juice yield from 62.62% to 70.25%.

Keywords: Grape (V. Vinifera L.), Clone selection, Quality, Must yield
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Enerji tikketiminin hizla artis gosterdigi gliniimiizde kaynaklar1 dogru bi¢imde kullanmak ¢ok
onemlidir. Binalar tiiketilen enerjinin biiyiik bit boliimiinden tek basina sorumludur. Isitma ve
sogutma, su 1sitma, pigsirme, mesken enerji tilketiminin yaklasik %80-85'in1 olustururken alan
1sitma tek basina mesken enerji tiikketiminin yaklagik %50-60"mn1 olusturmaktadir. Enerji
tiketimi niifus artis1 ve ekonomik biiyiimeyle birlikte her yil yaklasik %1-2 oraninda artis
gostermektedir. Tlirkiye'nin enerji tiiketimi, 2025 yilinda 380.2 TWh, 2030 yilinda 455.3 TWh
ve 2035 yilinda 510.5 TWh olarak ongoriilmektedir. 2024 yilinda bir 6nceki yillara gore 9%3.8
artis gostererek 347.9 TWh seviyelerinde olmustur. Binalarda enerji verimliligi, bina
ozelliklerinden, ekipmanlarindan, teknolojilerinden ve bina sakinlerinin davranislarindan
etkilenmektedir. Enerji etkin yap1 tasarimi, binalarin enerji tiiketimini azaltarak ¢evresel etkileri
en aza indirmeyi ve siirduriilebilirligi artirmay1 amaglamaktadir. Bu tasarim yaklagimi, enerji
verimliligini artirmak i¢in hem pasif hem de aktif stratejileri icermektedir. Enerji etkin tasarim,
binalarin 1sitma, sogutma ve aydinlatma gibi operasyonel enerji ihtiyaclarin1 azaltarak enerji
tiiketimini Onemli Olciide diisiirebilmektedir. Enerji verimliligi, sera gazi emisyonlarim
azaltarak cevresel siirdiiriilebilirlige katkida bulunur. Bu, binalarin ¢evresel ayak izini kiiciiltiir
ve kiiresel 1sinma gibi sorunlara kars1 miicadeleye destek olur. Enerji etkin binalar, uzun vadede
enerji maliyetlerini diislirerek ekonomik tasarruf saglar. Bu, hem bireysel kullanicilar hem de
toplum icin maliyet etkin bir ¢6ziim sunmaktadir. Tiirkiye’nin hedefleri arasinda 2035 yilina
kadar enerji ihracatcisi bir iilke olmak yer almaktadir.

Enerji etkin yapilar olusturmak icin binalarin dis duvarlarinda kullanilan yalitim malzemeleri
de biiylik 6nem tagimaktadir. Bu ¢alismada kopiik esasl yalitim malzemelerinin enerji etkin
bina tasariminda etkisini gorebilmek i¢in enerji analizleri yapilmistir. Kopiik esasli yalitim
malzemeleri miikemmel 1s1 yalitim 6zelliklerine sahip oldugundan yazin sogutma, kisin 1sitma
maliyetlerini diisiirmektedir. Poliliretan gibi kopiik esaslt malzemeler yangin risklerini de
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azaltmaktadir. Bu malzemeler hafif, dayanikli ve uzun Omiirli olduklar i¢in bina dig
duvarlarinda uzun vadeli performans sunmaktadir.

Calisma igin segilen malzemelerin enerji analizleri IES-VE enerji simiilasyon programinda
yapilmistir. IES Virtual Environment (IES-VE), binalarin enerji performansini ve diger gevresel
etkilerini simiile etmek i¢in kullanilan kapsamli bir yazilim paketidir. Bu yazilim, bina tasarimi ve
optimizasyonu i¢in entegre analiz araglar1 sunmaktadir. Bu yazilim, enerji verimliligi ve
siirdiiriilebilirlik hedeflerine ulasmada 6nemli bir aragtir.

Bu calismada, Istanbul ili iklim sartlarinda 80 m? alana sahip 141 daire catili olarak
tasarlanmistir. Duvar 6rgii malzemesi olarak gaz beton ve hafif beton kullanilmistir. Yalitim
malzemesi olarak kopiik esasli yalitim malzemeleri (fenol kopiik(PF), politiretan kopiik(PV),
polivinil koplik(PVC), EPS, XPS, cam koptigi, kopiik kauguk, coklumineral kopiik, melamin
koptik, polietilen kdpiik ve iire formaldehit kopiik) kullanilmistir. Kullanilan malzemelerin
farkli kombinasyonlar1 sandvi¢ duvar yapist dikkate alinarak IES-VE simiilasyon programa ile
analiz edilmistir. 2 duvar 6rgii malzemesi ve 11 yalitim malzemesinin ¢esitli kombinasyolari
ile 22 alternatif senaryo elde edilmistir. Bu senaryolarin enerji tilketim ve karbondioksit salinim
miktarlar1 analiz edilmistir.

Analiz sonuglarina gore en enerji etkin bina tasarimi i¢in en diisiik yillik toplam enerji
tikketimini veren alternatifin; gaz beton ve poliiiretan kopiik (PV)’ iin sandvi¢ duvar tipinde
tasarlanarak olusturuldugu alternatifin oldugu goriilmiistiir. Bu alternatifte yillik toplam 18056
kWh enerji tiikketimi elde edilmistir. Ayrica bu alternatifin yillik toplam CO; saliniminin 7623
kgCO2 oldugu goriilmiistir.

Analiz sonuglarina gore enerji etkin bina tasarimi i¢in en olumsuz alternatifin; hafif beton ve
polietilen kopiik’lin birlikte kullanildigr dis duvar tasarimi1 olmustur. Bu alternatif senaryoda
yillik toplam enerji tiikketimi 18318 kWh, yillik toplam CO; salinim1 7680 kgCO- olmustur.

Analiz, enerji tasarrufu ve karbondioksit salinimini en aza indirerek ¢evresel kirliligi azaltan en
uygun malzeme kombinasyonunu belirlemek icin gerceklestirilmistir. Bu analiz sonuglarinin,
Istanbul'daki binalarda enerji verimliligi saglama ve gevre kirliligini azaltma konusunda ¢alisan
yoneticiler i¢in 6rnek bir ¢6zliim olarak sunulmasi amaglanmastir.

Anahtar Kelimeler: Kopiik yaliim malzemeleri; Etkin enerji; Enerji analizi; Cevresel
stirdiiriilebilirlik

ABSTRACT

Today, when energy consumption is increasing rapidly, it is very important to use resources
correctly. Buildings alone are responsible for a large part of the energy consumed. While
heating and cooling, water heating, cooking and cooking account for about 80-85% of
residential energy consumption, space heating alone accounts for about 50-60% of residential
energy consumption. Energy consumption increases by approximately 1-2% each year with
population growth and economic growth. Turkey's energy consumption is projected to be 380.2
TWh in 2025, 455.3 TWh in 2030 and 510.5 TWh in 2035. In 2024, it was 347.9 TWh with an
increase of 3.8% compared to the previous years. Energy efficiency in buildings is affected by
building characteristics, equipment, technologies and occupant behaviour. Energy efficient
building design aims to minimise environmental impacts and increase sustainability by
reducing energy consumption of buildings. This design approach includes both passive and
active strategies to improve energy efficiency. Energy efficient design can significantly reduce
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energy consumption by reducing the operational energy needs of buildings such as heating,
cooling and lighting. Energy efficiency contributes to environmental sustainability by reducing
greenhouse gas emissions. This reduces the environmental footprint of buildings and supports
the fight against problems such as global warming. Energy efficient buildings provide economic
savings by reducing energy costs in the long term. This offers a cost-effective solution for both
individual users and society. Turkey's goals include becoming an energy exporter country by
2035.

Insulation materials used in the exterior walls of buildings are also of great importance in order
to create energy efficient buildings. In this study, energy analyses were performed to see the
effect of foam based insulation materials on energy efficient building design. Since foam-based
insulation materials have excellent thermal insulation properties, they reduce cooling costs in
summer and heating costs in winter. Foam-based materials such as polyurethane also reduce
fire risks. Since these materials are lightweight, durable and long-lasting, they offer long-term
performance on building exterior walls.

The energy analyses of the materials selected for the study were performed in the IES-VE
energy simulation programme. IES Virtual Environment (IES-VE) is a comprehensive software
package for simulating the energy performance and other environmental impacts of buildings.
This software provides integrated analysis tools for building design and optimisation. This
software is an important tool in achieving energy efficiency and sustainability goals.

In this study, a 1+1 flat with an area of 80 m2 is designed with a roof in the climatic conditions
of Istanbul. Aerated concrete and lightweight concrete are used as wall masonry materials.
Foam based insulation materials (phenol foam (PF), polyurethane foam (PV), polyvinyl foam
(PVC), EPS, XPS, glass foam, foam rubber, multilumineral foam, melamine foam,
polyethylene foam and urea formaldehyde foam) were used as insulation materials. Different
combinations of the materials used were analysed with IES-VE simulation software considering
the sandwich wall structure. 22 alternative scenarios were obtained with various combinations
of 2 wall mesh materials and 11 insulation materials. The energy consumption and carbon
dioxide emission amounts of these scenarios were analysed.

Keywords: Foam insulation materials; Energy efficient; Energy analysis; Environmental
sustainability
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Enerji kaynaklarimizin tilkkenme durumu goz oniinde bulunduruldugunda enerji verimliligi
konusu biiyiikk 6nem tasimaktadir. Enerji verimliligi, lirlin ve hizmetlerin saglanmasi igin
gereken enerji miktarin1 azaltma siireci olarak tanimlanmaktadir. Binalar toplam enerji
tiikketiminin yaklasik %4011 olusturmaktadir. Ozellikle ticari binalar, genis alanlar1 ve uzun
kullanim siireleri nedeniyle enerji tiiketiminde biiylik bir paya sahiptir. Enerji verimliligi
saglanmig binalar, bu tiilketimi azaltarak g¢evresel etkileri minimize edebilir ve ekonomik
tasarruf saglayabilir. Enerji tasarrufu saglamanin 6tesinde, enerji verimli binalar, sakinlerinin
sagligin1 ve yasam kalitesini iyilestirme, su ile diger dogal kaynaklar1 daha etkili bir sekilde
kullanma ve ¢evresel zararlart minimuma indirme gibi ¢ok yonlii avantajlar sunmaktadir.

Geri doniistiiriilmiis malzemeler, atiklarin yeniden islenerek kullanima kazandirildig:
siirdiiriilebilir ¢dziimler sunmaktadir. Ornegin, geri doniistiiriilmiis cam, fiber, kagit ve pamuk
gibi malzemeler insaat sektoriinde yaygin olarak kullanilmaktadir. Bu malzemeler, enerji
verimliligini artirmanin yani sira dogal kaynak tiiketimini azaltarak cevresel faydalar
saglamaktadir. Ayrica, geri doniisiim, atik miktarmi ve ¢Op sahalarina olan bagimlilig
azaltirken ekonomik olarak da avantajlar sunmaktadir. Strdiiriilebilir bir gelecek i¢in geri
donistiiriilmiis malzemelerin kullanimi olduk¢a 6nemlidir. Bu malzemelerin binalarin dig
duvarlarinda yalitim malzemesi olarak kullanilmasi 1s1 yalitiminda etkili olup enerji tiikketimini
azaltmaktadir. Bu malzemeler, dis duvarlarin yani1 sira catilar ve zeminlerde de
kullanilmaktadir. Yalitimsiz bir yapida dis duvarlardaki enerji kaybi yaklasik %40 kadarken,
yalitimsiz pencerelerden %30, kapilardan %17, zeminden %6 ve catidan %7 lik enerji kayiplar
yasanmaktadir.
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Enerji verimliliginde en uygun malzeme se¢imi konusunda bize yardimci olacak bir¢ok enerji
simiilasyon programlar1 bulunmaktadir. EDSL TAS Engineering, Autodesk Ecotect Analysis,

DesignBuilder, OpenStudio, IES-VE, IDA ICE gibi yazilimlar bulunmaktadir. IES-VE , bina
tasarimi ve enerji performansi analizleri i¢in kullanilan kapsamli bir simiilasyon aracidir. IES-
VE, mimarlar, mithendisler ve miiteahhitler arasinda is birligini kolaylastirarak siirdiiriilebilir
ve enerji verimli bina tasarimlarin1 desteklemektedir.

Bu calismada, yap1 tasariminda enerji verimlili§i iizerine odaklanilarak farkli geri
doniistliriilmiis malzemelerin kullanim1 analiz edilmistir. Bina tasariminin dis duvarlarinda,
duvar 6rgii malzemesi olarak al¢1 tasi, kum tasi ve bazalt tasi tercih edilirken, yalitim malzemesi
olarak geri doniistliriilmiis cam, fiber, atik kagit ve pamuk kullanilmistir. Bu malzemelerin
kombinasyonlarinin enerji performansina etkilerini anlamak adina simiilasyon analizleri IES-
VE yazilimi kullanilarak gergeklestirilmistir. Calismanin amaci, siirdiiriilebilir yap1 tasarimi
icin yenilik¢i malzemelerin kullanimi ve enerji verimliligi acisindan elde edilen bulgularin
paylasilmasidir.

Bu ¢alismada, Istanbul ili iklim sartlarinda 100 m? alana sahip geri doniisiim atdlyesi ¢atisiz
olarak tasarlanmistir. Kullanilan malzemelerin farkli kombinasyonlar1 sandvi¢ duvar yapist ve
distan yalitiml1 duvar yapis1 dikkate alinarak IES-VE simiilasyon programu ile analiz edilmistir.
3 duvar 6rgii malzemesi ve 4 yalitim malzemesinin g¢esitli kombinasyolari ile 2 farkli duvar
tipine entegre edilerek 3*4*2 olacak sekilde 24 alternatif senaryo elde edilmistir. Bu
senaryolarin enerji tiikketim ve karbondioksit salinim miktarlar1 analiz edilmistir.

Geri dontstiiriilmiis yalittm malzemelerinin yapi tasariminda enerji verimliligi tizerindeki
etkilerini inceleyen bu caligsma, siirdiiriilebilirlik ve ¢cevresel faydalar agisindan 6nemli bulgular
sunmaktadir.

Analiz sonuglaria gore enerji verimliligi bakimindan en olumlu alternatif senaryonun alg1 tasi
ve geri doniistiiriilmiis cam malzemelerinin distan yalitimli duvar tipiyle olusturuldugu senaryo
olmustur. Bu alternatif senaryonun yillik toplam enerji tiiketimi 15317 kWh olarak
hesaplanmistir. Yillik toplam karbondioksit salinimi ise 5508 kgCO: olarak hesaplanmuistir.
Ayn1 malzemelerin sandvi¢ duvar tipiyle olusturuldugu alternatif senaryoda ise yillik toplam
enerji tikketimi 15329 kWh, yillik karbondioksit salinimi1 5511 kgCO» olarak hesaplanmugtir.

Analiz sonuglarma gore enerji verimliligi i¢in en olumsuz alternatifin; kum tas1 ve geri
doniistiiriilmiis fiberin birlikte kullanildig1 ve sandvi¢ duvar tipiyle olusturuldugu dis duvar
tasarimi1 olmustur. Bu alternatif senaryoda yillik toplam enerji tiikketimi 15510 kWh, yillik
toplam COz salinim1 5550 kgCOz olmustur. Ayni malzemelerin distan yalitimli olacak sekilde
dizayn edilmesi ile elde edilen sonuglar ise yillik enerji tliketimi 15500 kWh ve yillik
karbondioksit salinim1 5548 kgCO; olmustur.

Bu c¢alismada distan yalitimli duvar tipinin sandvig¢ tipi duvar yapisina gore enerjiyi daha
verimli kullandig1 goriilmiistiir. Fakat her iki modelin performansi, kullanilan yalitim
malzemesi, duvar kalinlig1 ve iklim kosullarina bagli olarak degisebilir. Farkli iklim kosullarina
uygun olarak optimize edilen bu yalittm malzemelerinin, karbon ayak izini énemli dl¢lide
diistirdligii tespit edilmistir. Calisma, geri doniistiiriilmiis malzemelerin enerji tasarrufunda ve
cevresel siirdiiriilebilirlikte ne denli kritik bir rol oynadigini géstermistir.

Anahtar Kelimeler: Geri doniistiiriilmiis malzemeler; IES-VE simiilasyonu, Enerji verimli
yapi.
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ABSTRACT

Considering the depletion of our energy resources, the issue of energy efficiency is of great
importance. Energy efficiency is defined as the process of reducing the amount of energy
required to provide products and services. Buildings account for approximately 40% of total
energy consumption. Commercial buildings, in particular, have a large share in energy
consumption due to their large areas and long periods of use. By reducing this consumption,
energy-efficient buildings can minimize environmental impacts and provide economic savings.
Beyond saving energy, energy-efficient buildings offer multiple benefits, such as improving the
health and quality of life of their occupants, using water and other natural resources more
efficiently, and minimizing environmental damage.

Recycled materials offer sustainable solutions where waste is reprocessed and put to use. For
example, materials such as recycled glass, fiber, paper and cotton are widely used in the
construction industry. These materials provide environmental benefits by increasing energy
efficiency as well as reducing consumption of natural resources. Furthermore, recycling offers
economic benefits by reducing the amount of waste and dependence on landfills. The use of
recycled materials is very important for a sustainable future. The use of these materials as
insulation materials in the exterior walls of buildings is effective in thermal insulation and
reduces energy consumption. In addition to exterior walls, these materials are also used on roofs
and floors. In an uninsulated building, the energy loss in the exterior walls is about 40%, while
30% from uninsulated windows, 17% from doors, 6% from floors and 7% from roofs.

There are many energy simulation programs to help us choose the most suitable material for
energy efficiency. There are software such as EDSL TAS Engineering, Autodesk Ecotect
Analysis, DesignBuilder, OpenStudio, IES-VE, IDA ICE. IES-VE is a comprehensive
simulation tool for building design and energy performance analysis. IES-VE supports
sustainable and energy efficient building designs by facilitating collaboration between
architects, engineers and contractors.

In this study, the use of different recycled materials is analyzed with a focus on energy
efficiency in building design. For the exterior walls of the building design, gypsum stone,
sandstone and basalt stone are preferred as wall masonry materials, while recycled glass, fiber,
waste paper and cotton are used as insulation materials. In order to understand the effects of
combinations of these materials on energy performance, simulation analyses were performed
using [ES-VE software. The aim of the study is to share the findings obtained in terms of the
use of innovative materials for sustainable building design and energy efficiency.

Keywords: Recycled materials; IES-VE simulation; Energy efficient construction.
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Kompleks sayilar ilk kez 16. yiizyiln baglarinda, italyan matematik¢i Girolamo Cardano
tarafindan ikinci ve tiglincii dereceden denklemlerin ¢oziimleri tizerine ¢alisirken kullanilmagtir.
“Kompleks say1” ifadesini ilk kullanan ise Karl Frederich Gauss olmustur.  Gauss kompleks
sayilar1 reel sayr sisteminin bir genislemesi gibi degerlendirmistir. On yedinci ylizyilda
kompleks say1, denklem kokleri olarak hem gegerli hem de gerekli kabul edilmeye baglanmus;
ancak on dokuzuncu yiizyila gelindiginde, karmasik sayilar bagimsiz bir sekilde matematiksel
analiz kapsaminda ele alinmistir.

Kompleks fonksiyonlar teorisi 19. yilizyllda Augustin Cauchy’nin biytik katkilariyla
gelismistir. Cauchy 1814'ten 1832'ye kadar yaklagik yirmi yillik bir siire boyunca modern
karmasik analiz teorisini neredeyse tek basina gelistirmistir. Augustin Louis Cauchy ve
Bernhard Riemann klasik kompleks analizin gelisiminin biiytik bir kismini tamamlamiglardir.

Kompleks degiskenli geometrik fonksiyonlar teorisi, analitik fonksiyonlarin geometrik
ozelliklerini inceleyen kompleks analizin 6nemli bir dalidir. Geometrik Fonksiyonlar Teorisi
ise kompleks analiz igerisinde yer alan ve analitik fonksiyonlarin geometrik 6zelliklerini
inceleyen temel alanlardan biridir. Bu teori, analitik fonksiyonlarm belirli bdlgelerdeki
goriintiileri ile, fonksiyonlarin analitik 6zellikleri arasindaki bagintiy1 ortaya koymay1 amagclar.
Bir analitik fonksiyonun temsil edildigi serideki katsayilar ile fonksiyonun geometrik
davraniglar1 arasindaki iliskinin belirgin olmasi, bu teorinin 6nemini artirmistir.

Univalent Fonksiyonlar Teorisi, yirminci yiizyilin baglarinda katsay1 tahminlerine ydnelik
caligmalarla gelismeye baslamis ve Geometrik Fonksiyonlar Teorisi’nin en merkezi dallarindan
biri haline gelmistir. Bu teorinin ¢ikis noktasi, Riemann Doniisiim Teoremi ile sekillenmistir.
S6z konusu teorem, “karmasik diizlemin basit baglantili herhangi bir 6z alt kiimesinin, birim
diske konform olarak doniistiiriilebilecegini ve bunu saglayan tek bir fonksiyonun var
oldugunu” ifade eder. Bu sebeple, keyfi basit baglantili bdlgelerde tanimli {inivalent
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fonksiyonlar yerine, c¢ogunlukla birim disk {izerinde tanimlanan iinivalent fonksiyonlar
tizerinden calismak daha pratiktir.

Baslangicta yeterince ilgi gormeyen bu teorem, 1907 yilinda P. Koebe’nin Onciiliigiinde yapilan
calismalarla dikkat ¢cekmeye baslamis; 1914’te Gronwall’in alan teoremini kanitlamasi ve
1916°da Bieberbach’in normalize edilmis fonksiyonlar i¢in ortaya koydugu katsay1 tahminiyle
birlikte teori saglam temellere oturmustur. 1920’li yillarindan sonra Bieberbach’in iinivalent
fonksiyonlar siifina ait fonksiyonlar i¢in verdigi katsay1 tahmini problemi, birgok matematikei
tarafindan 6nemli bir arastirma konusu haline gelmistir. Bu kapsamda, A simifi, kompleks
diizlemin basit baglantil1 bir alt bolgesinde tanimli, analitik ve belirli normalizasyon kosullarini
saglayan fonksiyonlarin olusturdugu kiime olarak tanimlanir. A smifinda yer alan analitik ve
tinivalent olup ayrica normalize edilmis fonksiyonlar S sinifi ile sembolize edilir. Bu sinif,
literatiirde “iinivalent fonksiyonlar sinifi” olarak bilinir. Univalent fonksiyonlarm en temel alt
smiflar1 arasinda, S* ile gosterilen yildizil fonksiyonlar sinifi, C ile gosterilen konveks
fonksiyonlar siifi, K ile gdsterilen konvekse-yakin fonksiyonlar sinifi gibi siniflar sayilabilir.

S sinifindaki her bir fonksiyonun kuvvet seri acilimindaki katsayilarin logaritmik katsayilar
hesaplanabilir. Bu katsayilar son yillarda yapilan c¢aligmalarda siklikla kullanilmaktadir.
Ozellikle S smifi ve onun bazi temel altsiniflarina ait fonksiyonlarin logaritmik katsayilari icin
kesin bir list sinirlar elde edilmeye ¢alisilmistir. S sinifinda ekstremal bir rol oynayan Koebe
fonksiyonun logaritmik katsayilari ile ilgili olarak bir kestirimde bulunulmasina ragmen bu
kestirimin genel olarak dogru olmadigi gosterilmistir. Univalent fonksiyonlarin logaritmik
katsayilari ile ilgili olarak ilk iki katsay1 i¢in kesin esitsizlikler bulunmasina karsilik tigiincii ve
sonrasindaki katsayilar i¢in kesin esitsizlikler heniiz elde edilememistir. Bu problem hala acik
bir olarak durmaktadir.

Elhosh (1996), Girela (2000) ve bir ¢ok arastirmaci iinivalent fonksiyonlarin yildizil yani
analitik bir fonksiyonun, belirli bir y1ldiz bi¢iminde olan bir fonksiyonla belirli bir iligki i¢inde
oldugu durumlar tanimlar. Bu tiir fonksiyonlar, belirli geometrik kosullar1 saglamaktadir.,
konveks ve konvekse yakin gibi 6nemli alt siniflarina ait fonksiyonlarin logaritmik katsayilar
ile ilgili kesin bir {ist sinir olusturmaya ¢alismislardir. Hermitian-Toeplitz determinanti, bu tiir
matrislerin determinantlarinin hesaplanmasidir. Bu determinantlar, matematiksel ve fiziksel
problemlerde 6zellikle analitik fonksiyonlar {izerinde yapilan ¢alismalarda kullanilir. Yakin
zamanlarda, Cunda ve arkadaglari, A sinifi ve onun bazi alt siniflar1 i¢in Hermitian-Toeplitz
determinantlar1 {izerine bir ¢aligma yayimlamiglardir.  Hermitian-Toeplitz matrisleri
fonksiyonel analizde, uygulamali matematikte, fizik ve teknik bilimlerde ©nemli rol
oynamaktadir. Bu calismanin ardindan Hermitian-Toeplitz determinantlar1 iizerinde bir¢ok
calisma yapilmistir. Ornegin, Ali, Thomas ve Vasudevarao tarafindan tamtilan simetrik
Toeplitz determinanti, analitik fonksiyonlarin belirli alt siniflarinda 6nemli sonuglar elde
edilmesine olanak saglamistir. Bu calismalar, Ozellikle ikinci ve fglincii dereceden
determinantlarin iist ve alt sinirlarinin hesaplanmasina odaklanmustir.

Konvekse-yakin fonksiyonlar sinifi Kaplan tarafindan tanitilmistir. Bu siniftaki bir fonksiyonun
geometrik ifadesi i¢in su sekilde bir yorum yapilabilir: A siifindaki bir f fonksiyonunun resim
egrisi kendi tizerine m'den daha fazla donmez, ya da bagka bir deyisle, resim egrisi ters bir sag
tokas1 doniisii yapamaz. Benzer sekilde Reade tarafindan yildiza-yakin fonksiyonlar sinifi
tanimlanmistir. Bu smiftaki bir fonksiyon i¢in geometrik yorum su sekilde verilebilir: A
siifindaki bir f fonksiyonunun resim egrisinin konum vektorii n'den daha az olmayan bir aciyla
geriye dogru dondiigii kesitleri yoksa f fonksiyonu yildiza-yakindir.

113



Dicle Universitesi - 3. Uluslararast Fen Bilimleri Lisansiistii Arastirmalar Sempozyumu,
12-14 Mayis 2025, Diyarbakir

Bu ¢alismada, yildiza-yakin fonksiyonlar sinifinin logaritmik katsayilar1 i¢in ikinci ve tiglincii
dereceden Hermitian- Toeplitz determinantlari i¢in st sinirlar elde edilmistir.

Anahtar Kelimeler: Univalent fonksiyonlar, Hermitian-Toeplitz determinanti; Logaritmik
katsaylar, Yildizila-yakin fonksiyonlar.

ABSTRACT

Complex numbers were first utilized in the early 16th century by the Italian mathematician
Girolamo Cardano while studying solutions to quadratic and cubic equations. The term
“complex number” was later introduced by Gauss, who interpreted them as an extension of the
real number system. By the 17th century, complex numbers were accepted as valid and
necessary for solving equations, and by the 19th century, they began to be studied independently
within mathematical analysis. By the 19th century, complex numbers were fully integrated into
mathematical analysis, especially through the foundational contributions Cauchy and Bernhard
Riemann. One of the most significant developments within complex analysis is the field of
Geometric Function Theory, which studies the geometric behavior of analytic functions

Geometric Function Theory is a prominent subfield of complex analysis, investigates the
geometric properties of analytic functions. One of its central branches, the theory of univalent
functions, gained momentum in the early 20th century, primarily driven by coefficient problems
and the foundational Riemann Mapping Theorem. The class S, comprising normalized
univalent functions analytic in the unit disk, includes important subclasses such as the starlike
(S*), convex (C), and close-to-convex (K) functions. A major focus has been on the estimation
of logarithmic coefficients and associated matrix determinants.

In this study, we investigate the second and third-order Hermitian-Toeplitz determinants for
functions in the close-to-starlike subclass. These determinants are formed using the logarithmic
coefficients of functions, which reveal valuable geometric information. Although exact
inequalities are known for the first two logarithmic coefficients of univalent functions,
obtaining sharp estimates for the higher-order coefficients remains an open problem. Recent
efforts have focused on establishing upper bounds for such determinants in various subclasses.
Hermitian-Toeplitz determinants have proven instrumental in analyzing properties of analytic
functions, with applications extending to mathematical physics and engineering.

Our results provide new upper bounds for these determinants in the close-to-starlike class,
generalizing several known results for special parameter cases. This contribution enriches the
existing literature and emphasizes the importance of matrix-based methods in the geometric
analysis of complex functions. Future directions include further investigation of logarithmic
coefficient inequalities and determinant bounds across other subclasses.

Keywords: Univalent functions, Hermitian-Toeplitz determinant, Logarithmic coefficients,
Close-to-star functions.
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ABSTRACT

Partial Differential Equations (PDEs) are a fundamental class of mathematical equations that
involve unknown multivariable functions and their partial derivatives. They serve as powerful
tools for modeling a wide range of physical phenomena that vary with respect to more than one
independent variable, such as time and space. PDEs are widely used in physics, engineering,
biology, finance, and other applied sciences to describe dynamic systems involving diffusion,
heat transfer, wave propagation, fluid flow, and quantum mechanics.

A PDE typically takes the form:

du *u
F X1y Xy ooy Xy Uy ooy T ey T e =0

") L 27
0x4 O0x]

Here, u is the unknown function depending on variables x4, x5, ..., X,, U, ..., and the equation
may include first and higher-order partial derivatives.

PDEs are commonly classified as elliptic, parabolic, or hyperbolic, depending on the nature of
their second-order terms. Each class corresponds to a distinct type of physical behavior:
equilibrium (elliptic), diffusion (parabolic), and wave propagation (hyperbolic). Understanding
the existence, uniqueness, and stability of solutions to PDEs is crucial for the mathematical
analysis of these models and for developing effective numerical methods used in simulations.

Partial differential equations (PDEs) involving variable exponent Lebesgue and Sobolev spaces
have emerged as powerful tools in modeling complex phenomena characterized by non-
standard growth conditions. Unlike classical Lebesgue and Sobolev spaces where the
integrability or smoothness exponent p is constant, the variable exponent framework allows
this exponent to vary as a function of position, i.e.,

p=p(x). This added flexibility enables more accurate modeling of materials and processes
whose properties depend on spatial location.

115



Dicle Universitesi - 3. Uluslararast Fen Bilimleri Lisansiistii Arastirmalar Sempozyumu,
12-14 Mayis 2025, Diyarbakir

In this setting, the variable exponent Lebesgue space LP™®) (Q)) consists of measurable functions
u defined on a domain Q < R™ such that the modular integral

f lu(x)|P@dx < oo.
Q

Similarly, the variable exponent Sobolev space Wk,p(x) (Q2) includes functions with weak
derivatives up to order k that belong to LP™) ().

These spaces are particularly useful in the analysis of nonlinear PDEs where the standard tools
of functional analysis are insufficient. Applications include the modeling of electro-rheological
and thermo-rheological fluids, whose viscosities depend on electric fields or temperature
distributions, respectively. They are also crucial in image processing, where spatially adaptive
smoothing is required, and in porous media flows, such as groundwater filtration and oil
recovery, where heterogeneities in the medium can be spatially modeled using variable
exponents.

Equations of the form
div(|Vu(x) [PO-2|Vu(x)[) = f(x)

serve as prototypes in this theory, and their analysis requires advanced techniques due to the
loss of standard homogeneity and compactness properties. Research in this area is ongoing and
focuses on existence, uniqueness, regularity, and numerical approximation of solutions under
variable exponent settings.

In the study of differential equations, qualitative properties such as existence, uniqueness, and
blow-up behavior of solutions play a fundamental role in understanding the underlying
dynamics of a system. These properties help determine whether a solution exists for a given
initial or boundary value problem, whether the solution is unique, and how it behaves over time.

The existence of solutions ensures that the problem is well-posed and that a solution can be
found under appropriate conditions. Uniqueness guarantees that the solution is determined
solely by the given data, which is crucial for predictability. These properties are often
established using methods such as fixed point theorems, energy estimates, or Galerkin
approximations.

The blow-up phenomenon refers to a situation where the solution becomes unbounded in finite
time. This indicates the development of singularities or extreme physical events (e.g., shock
waves or thermal runaway). Blow-up analysis is essential in nonlinear PDEs and evolution
equations, as it reflects the limitations of the system and highlights critical thresholds for
instability. Mathematical tools like comparison principles, concavity arguments, and energy
methods are frequently used to investigate such behavior.

Understanding these qualitative aspects provides deeper insight into both theoretical analysis
and practical applications, such as fluid dynamics, wave propagation, and population modeling.
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In this presentation, we consider nonexistence of global solutions for a fourth order hyperbolic
type equation in variable exponent Sobolev spaces.

Keywords: Nonexistence, Sobolev spaces, hyperbolic type equation.
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Kompozit malzemeler, geleneksel malzemelere kiyasla sunduklar1 avantajlar nedeniyle
savunma sanayi, havacilik, otomotiv, insaat, ulasim, saglik ve miithendislik alanlar1 gibi bir¢ok
sektorde yaygin olarak kullanilmaktadir. Avantajlarinin yaninda, kompozit malzemelerin farkli
dogrultularda farkli mekanik 6zellikler gostermesi, iiretim zorluklar1 vb. dezavantajlar da
bulunmaktadir. Ayrica, uygulanan iiretim yontemine gore malzemenin kalitesinin degiskenlik
gostermesi ve hammaddelerin yiiksek maliyetli olmas1 da kompozitlerin yaygin kullanimini
siirlayan faktorlerdendir. Bunlarin yani sira metal malzemelere kiyasla daha ytiksek maliyetli
olmalar1 da, maliyet-performans a¢isindan arastirmacilari hibrit kompozitler lizerine ¢alismaya
yonlendirmigstir. Hibrit kompozitler; hem maliyet agisindan etkin hem de daha {istiin mekanik
ozelliklere sahip kompozit yapilarin elde dilmesi agisindan o6nemli bir kullanim alani
olusturmaktadir.

Son donemlerde nanopartikiillerle giiclendirilmis nanokompozitler énem kazanmaktadirlar.
Hem kompozitlerde hem de hibrit kompozitlerde kil, bor karbiir, silikatlar, grafen, silisyum
karblir ve karbon nano tiipler gibi nano partikiiller yaygin olarak kullanilmaktadirlar.
Nanoteknolojinin sundugu olanaklar sayesinde, kompozit malzemelere diisiik enerji tiikketimi,
yuksek darbe dayanimi ve ¢ekme mukavemeti, kimyasallara kars1 diren¢ ve uzun omiirliiliik
gibi iistiin 6zellikler kazandirilmaktadir.

Bununla birlikte, kompozitler, hibrid kompozitler ve nanokompozitlerin uygulama alanlarinda,
hizmet sirasinda aldiklar1 darbe hasarlari, kompozit yapinin mukavemetini ve stabilitesini ciddi
sekilde etkileyebilmektedir. Malzeme lizerinde gdzle goriiniir bir hasar olusmamasi, yapinin
biitiinliiglinilin zarar gérmedigini gostermemektedir. Kompozitler, darbeye maruz kaldiklarinda
daha kirilgan bir davranis sergilemektedirler. Bu davranis, darbeler sonrasinda matris ¢atlamasi,
lif kirilmas1 ve tabakalar aras1 hasar seklinde olusabilmektedir. Bu anlamda kompozit yapilarin
darbeye kars1 gostermis olduklar1 darbe davraniglar1 ve dayanimlari 6nemlidir.
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Bu dayanimlar1 degerlendirmek amaciyla, malzemelerin ani yiik altindaki kirilma davranislar
diisiik hizl1 darbe testleriyle incelenmektedir. Bu test, belirli bir yiikseklikten serbest birakilan
sabit kiitleli bir agirligin numuneye ¢arpmasiyla ger¢eklesmektedir. Bu ¢arpisma sonucunda
malzemenin darbe enerjisini absorbe etme kapasitesi Olgiilerek, kirilma davranisi
degerlendirilmektedir. Carpigsmalar genellikle numunenin tahrip olmasina neden olurken,
agirlik ve numune arasindaki enerji aktarimi, malzemenin kirilma mekanigini anlamak i¢in
onemli bir veri saglamaktadir. Yapilan test ve Olclilmek istenen ozellige bagl olarak,
malzemenin toklugu, darbe dayanimi, darbe direnci veya kirilma direnci gibi mekanik 6zellikler
elde edilmektedir. Numunenin hemen deforme olmasi, kirilmasi veya tamamen kopmasina
neden olan bir sok yiiklemesi altinda gdsterecegi mekanik davranis yapilarin tasariminda
Oonemli bir parametredir. Dolayisiyla darbe testinin amaci, numunelerin kirilmasini tahmin
etmek ve Onlemek i¢in gercek kosullar belirlemektir.

Bu calismada, farkli nano katki malzemeleri igeren kompozit ve hibrit kompozitlerin mekanik
performanslari iizerinde, farkli enerji araliklarinda uygulanan diisiik hizli darbe testleri yapilan
calismalarla incelenmistir. Yapilan bu arastirma, nano katkili kompozit ve hibrit kompozit
malzemeler iizerinde diisiik hizl1 darbe ¢alismalar1 yapacak arastirmacilar i¢in referans niteligi
tagimaktadir.

Anahtar Kelimeler: Kompozit, Nanokompozit, Hibrit nanokompozit, Diisiik hizli darbe, Nano
partikiil

ABSTRACT

Composite materials are widely used in many sectors, such as the defense industry, aviation,
automotive, construction, transportation, health, and engineering, due to the advantages they
offer compared to traditional materials. In addition to their advantages, composite materials
also have disadvantages, such as showing different mechanical properties in different
directions, production difficulties, etc. In addition, the fact that the quality of the material varies
depending on the applied production method and the high cost of raw materials are also factors
that limit the widespread use of composites. In addition, their higher cost compared to metal
materials has led researchers to work on hybrid composites in terms of cost-performance.
Hybrid composites constitute an important area of use in terms of obtaining composite
structures that are both cost-effective and have superior mechanical properties.

Recently, nanocomposites reinforced with nanoparticles have gained importance.
Nanoparticles such as clay, boron carbide, silicates, graphene, silicon carbide, and carbon
nanotubes are widely used in both composites and hybrid composites. Thanks to the
opportunities offered by nanotechnology, composite materials are provided with superior
properties such as low energy consumption, high impact resistance and tensile strength,
resistance to chemicals, and long life.

However, in the application areas of composites, hybrid composites, and nanocomposites, the
impact damages they receive during service can seriously affect the strength and stability of the
composite structure. The absence of visible damage on the material does not indicate that the
integrity of the structure is not damaged. Composites exhibit a more brittle behavior when
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exposed to impact. This behavior can occur in the form of matrix cracking, fiber breakage, and
interlayer damage after impacts. In this sense, the impact behaviors and resistances of
composite structures against impact are important.

In order to evaluate these strengths, the fracture behavior of materials under sudden loads is
examined with low-speed impact tests. This test is performed by a fixed mass weight released
from a certain height hitting the sample. As a result of this collision, the capacity of the material
to absorb the impact energy is measured, and the fracture behavior is evaluated. While collisions
usually cause the destruction of the sample, the energy transfer between the weight and the
sample provides important data to understand the fracture mechanics of the material. Depending
on the test performed and the feature to be measured, mechanical properties such as the
toughness of the material, impact strength, impact resistance, or fracture resistance are obtained.
The mechanical behavior that the sample will exhibit under a shock load that causes immediate
deformation, fracture, or complete rupture is an important parameter in the design of structures.
Therefore, the purpose of the impact test is to determine the real conditions to predict and
prevent the fracture of the samples.

In this study, the mechanical performances of composites and hybrid composites containing
different nano-additives were investigated by low velocity impact tests applied at different
energy levels. This research is a reference for researchers who will conduct low velocity impact
studies on composite and hybrid composite materials with nano additives.

Keywords: - Composite, Nanocomposite, Hybrid nanocomposite, Low velocity impact, Nano
particle
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Depremler, yapilarin maruz kalabilecegi en yikici dogal afetlerden biridir. Ozellikle sismik
acidan aktif bolgelerde, yapilarin depreme kars1 dayanikliligr biiylik 6nem tasimaktadir. Celik
yapilar, yiiksek dayanim ve siineklik o6zellikleri sayesinde deprem etkilerine karsi avantajl
olsalar da ileri diizey performans elde etmek amaciyla ¢esitli sismik soniimleyici sistemlerle
desteklenmeleri gerekmektedir. Bu baglamda, sismik soniimleyiciler yapiya eklenen enerji
yutucu elemanlar olarak, yapiya gelen sismik kuvvetlerin azaltilmasina ve yapinin daha az hasar
ile depremi atlatmasina olanak saglar. Sismik izolasyon teknigine gore yapilar genellikle taban
seviyesinden yalitilir. Bu iglem i¢in yapinin temelinin iizerine ya da herhangi bir kat seviyesine
sismik izolatdrler yerlestirilebilmektedir.

Sismik izolasyon tekniginin lilkemizde kullanimi giderek artmaktadir. Bu kullanim ¢ogunlukla
kamu hastanelerinde olmaktadir. Ulkemizde 6zel sektdr tarafindan veya konut binalarindaki
kullanim1 ise oldukga sinirlidir. Uygulandigr yapilar ise 6zellikle betonarme yapilardir. Oysaki
iilkemizde celik endiistrisinin gelismesiyle yapisal ¢elik elemanlarinin uygulanma alanlar1 da
yayginlagsmustir. Yapisal celik ile insa edilmis bir yapinin betonarme muadiline gore deprem
performansinin daha 1yi oldugu bilinmektedir. Yapisal celik elemanlar, betonarmeye gore daha
stinek bir davranig gosterir ve dayanimlar: da daha yiiksektir. Ancak yapisal ¢eligin rijitliginin
fazla, kiitlesinin ise daha az olusu kullanildig1 yapinin periyodunu azaltmaktadir. Bu durum ise
celik bir binanin daha fazla deprem ivmesine maruz kalacaginin bir gostergesidir.

Bu ¢alismada, farkl tiirde sonlimleyici sistemlerin g¢elik yapilarda uygulanmasi sonucu yapi
davranig1 tlizerindeki etkileri incelenmistir. Her bir sonlimleyici tipinin, yapmin goreli kat
Otelemesi, taban kesme kuvveti, kat ivmeleri ve enerji tikketimi gibi performans gostergelerine
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parametreler dogrultusunda bu sistemlerin birbirleriyle karsilastirilmasi yapilmistir.

Analizler, dogrusal olmayan zaman tanim alaninda dinamik analiz yontemiyle gerceklestirilmis
ve SAP2000 V24 gibi sonlu elemanlar yazilimlar1 kullanilarak yiirtitiilmiistiir. Bulgular, her
soniimleyici sistemin farkli tiirde yapisal avantajlar sagladigini, ancak uygulama maliyeti,
bakim gerekliligi ve kullanim alan1 gibi kriterlerin de se¢imde etkili oldugunu gostermektedir.

Anahtar Kelimeler: Celik yapt, Sap2000, Sismik izolatorler.

ABSTRACT

Earthquakes are one of the most destructive natural disasters to which structures can be
exposed. Especially in seismically active regions, the earthquake resistance of structures is of
great importance. Although steel structures are advantageous against earthquake effects due to
their high strength and ductility, they need to be supported with various seismic damping
systems in order to achieve advanced performance. In this context, seismic dampers, as energy-
absorbing elements added to the structure, reduce the seismic forces on the structure and allow
the structure to survive the earthquake with less damage. According to the seismic isolation
technique, structures are usually isolated from the base level. For this process, seismic isolators
can be placed on the foundation of the building or on any floor level.

The use of seismic isolation techniques is increasing in our country. This use is mostly in public
hospitals. Its use by the private sector or in residential buildings is very limited in our country.
The structures where it is applied are especially reinforced concrete structures. However, with
the development of the steel industry in our country, the application areas of structural steel
elements have also become widespread. It is known that a building constructed with structural
steel has better earthquake performance than its reinforced concrete counterpart. Structural steel
members show a more ductile behavior than reinforced concrete, and their strength is higher.
However, the fact that structural steel has more stiffness and less mass reduces the period of the
structure in which it is used. This is an indication that a steel building will be exposed to more
earthquake acceleration.

In this study, the effects of different types of damping systems (e.g., viscous dampers, metallic
dampers, friction dampers, and steel slot dampers) on the structural behavior of steel structures
are investigated. The effect of each type of damper on performance indicators such as relative
story drift, base shear force, story accelerations, and energy consumption of the structure is
analyzed. In addition, these systems are compared with each other in terms of basic parameters
such as stiffness, damping ratio, and ductility of the structural system.

The analyses were performed by dynamic analysis in the nonlinear time domain and were
carried out using finite element software such as SAP2000 V24. The findings show that each
damping system provides different types of structural advantages, but criteria such as
implementation cost, maintenance requirements, and area of use also influence the choice.

Keywords: Steel structure, Sap2000, Seismic isolators, Building
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Diinya da iklim sartlarinin degismesi ve buna bagli olarak artan sicakliklar ve gevresel stres
faktorleri, sigirlarda siit liretimi iizerine 6nemli etkiler yaratmaktadir. Siit sigircilig, ¢cevresel
sicaklik ve nem gibi iklimsel degiskenler karsisinda olduk¢a duyarhidir. Laktasyon
donemindeki siit sigirlart i¢in ideal ¢evre sicakligi 5 -15 °C araliginda oldugu belirtilmistir. Bu
seviyeler asildiginda sigirlarda sicaklik stresi olustugu tespit edilmistir. Bu baglamda, sicaklik
stresi hayvanlarin fizyolojik ve metabolik dengelerini bozarak siit verimi, d6l verimi ve
bagisiklik sistemi gibi temel iiretim parametrelerinde olumsuzluklara neden olmaktadir.
Sicaklik-nem indeksi (SNI), sicaklik ve nem diizeylerinin birlikte degerlendirilerek hayvan
konforu iizerindeki etkisini dlgen bir gostergedir. SNI degerlerinin 72’nin {izerine ¢iktig1
durumlarda, siit sigirlarinda 1s1 stresinin basladigin1 gdsteren c¢alismalar mevcuttur. SNI
degerinin 80 tlizerine ¢iktig1 durumlarda bazi irklarda giinliik siit verimlerinde 0,9-2,2 kg lik bir
diisiis tespit edilmistir. Tirkiye'nin farkli bolgelerinde yapilan ¢alismalarda, 6zellikle yaz
aylarmin sicak gectigi bolgelerde SNI degerlerinin kritik esik degerlerini siklikla astig1 tespit
edilmistir. Bu durum, hayvan refahini olumsuz etkiledigi gibi entansif isletmelerde biiyiik
ekonomik kayiplara da yol agmaktadir. Ozellikle yiiksek verime sahip siit inekleri, artan
metabolik aktiviteleri nedeniyle daha fazla viicut 1sis1 liretmekte ve bu durum onlar1 ortam
sicakliginin etkisi ile birlikte sicaklik stresine karsi daha savunmasiz hale getirmektedir. Ist
stresinin  etkilerini en aza indirmek i¢in barmnak tasarimi, yasam alanlariin uygun
havalandirilmasi, sulama yoOnetimi ve besleme stratejileri gibi cevresel ve yoOnetimsel
Onlemlerin alinmasi siit sigircilifinda biiyiikk 6nem tasimaktadir. Bu derlemede, Tiirkiye’nin
farkli iklim kosullarinda yiiriitiilen arastirmalar cergevesinde sicaklik stresinin siit sigirlar
tizerindeki etkileri degerlendirilmekte ve alinabilecek onlemler tartisiimaktadir.

Anahtar Kelimeler: Sicaklik stresi, siit sigir1, sicaklik-nem indeksi (SNI), verim, cevresel etki

123



Dicle Universitesi - 3. Uluslararast Fen Bilimleri Lisansiistii Arastirmalar Sempozyumu,
12-14 Mayis 2025, Diyarbakir

ABSTRACT

Changes in global climate conditions, along with increasing temperatures and environmental
stress factors, have significant effects on milk production in cattle. Dairy farming is highly
sensitive to climatic variables such as ambient temperature and humidity. It has been reported
that the ideal environmental temperature range for dairy cows during the lactation period is
between 515 °C. When these levels are exceeded, heat stress has been observed in cattle.

In this context, heat stress disrupts the physiological and metabolic balance of animals, leading
to negative impacts on key production parameters such as milk yield, fertility, and immune
function. The Temperature-Humidity Index (THI) is an indicator that evaluates temperature and
humidity levels together to measure their impact on animal comfort. Studies have shown that
when THI values exceed 72, heat stress begins to occur in dairy cows. In cases where THI
exceeds 80, a decrease of 0.9-2.2 kg in daily milk yield has been reported in certain breeds.

Studies conducted in different regions of Tiirkiye have revealed that THI values frequently
exceed critical threshold levels, especially in areas where summers are hot. This not only
negatively affects animal welfare but also leads to significant economic losses in intensive
farming operations. High-yield dairy cows, in particular, generate more body heat due to
increased metabolic activity, making them more vulnerable to heat stress under high ambient
temperatures.

To minimize the effects of heat stress, environmental and managerial measures such as shelter
design, proper ventilation of living spaces, water management, and feeding strategies are of

great importance in dairy farming.

This review evaluates the effects of heat stress on dairy cattle based on studies conducted under
different climatic conditions in Tiirkiye and discusses potential preventive measures.

Keywords: Heat stress, dairy cattle, temperature-humidity index (SNI), productivity,
environmental impact
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Tarih boyunca insanlar yasamlarini siirdiirebilmek ve barinma ihtiyaglarini karsilayabilmek igin
cesitli yapilar inga etmislerdir. Yapi1 insa etme eyleminin ilk ortaya ¢iktig1 giinden bugiine kadar
gecen siire igerisinde bircok malzeme ve yontem gelistirilmistir. Yapr sistemlerinin
belirlenmesinde ve kullanilmasinda birgok faktor etki etmektedir. Ekonomi, malzeme, yapim
stiresi, 13 giicli ve yapt agirligi bu kriterlerin basinda gelmektedir. Giinlimiizde gelisen ve
degisen teknoloji ile azalan dogal malzemelerin yerine gelik gibi geri doniislimii miimkiin olan
malzemelerin kullanildig1 yeni yap1 sistemleri ve yapim teknikleri ortaya ¢ikmustir.

Dogada cevher halinde bulunan demirin, doviilerek, preslenerek veya haddeden gecirilerek
sekil alabilen haline ¢elik denir. Yapr malzemesi olarak kullanilan ¢eligin, ¢esitli kuvvetler
altindaki dayanimlari, malzemenin akma sinir1i, cekme mukavemeti ve sertlik 6zelliklerinden
yararlanilarak elde edilir. Celigin betonarmeye gore daha siinek bir malzeme olmasi, depremde
enerji yutmasi deformasyona ugrasa bile yikimin olmamasini saglar. Bunun yaninda, hafif
yapiya etki eden deprem yiikleri de azalacagindan, celik, betonarmeye gore deprem davranisi
acisindan da Ustiinliik saglamaktadir.

Deprem kaynakli hasarlarin biiyiik 6lgekte ve neden oldugu ekonomik kayiplarin ¢ok biiytik
miktarda olmasi, yeni yapilacak binalarin depreme dayanikli olacak sekilde tasarlanmasinin
gerekliligini ve mevcut binalarin deprem performanslarinin belirlenerek gerekmesi halinde
giiclendirilme ihtiyaglar1 ortaya ¢ikmustir. Performans kavrami, binalarin dayanima gore
tasarimindan farkli olarak deplasman ve sekil degistirmeye gore tasarim ve degerlendirme
perspektifini 6ne ¢ikarmaktadir. Binalarin farkli deprem diizeylerine gore farkli performans
hedefleri belirlenebilmektedir. Boylece ayni bina icin tasarim depreminde kontrollii hasar,
maksimum deprem i¢in ise gogmenin Onlenmesi performansi hedeflenebilir. Tiirkiye Bina
Deprem Yonetmeliginde (TBDY 2018) performans diizeyleri; Kesintisiz Kullanim (KK),
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Smirli Hasar (SH), Kontrollii Hasar (KH) ve Gog¢menin Onlenmesi (GO) seklinde
siiflandirilmstir.

Binalarin kullanim siifina (BKS) gore performanslarinin degerlendirilmesi farkli agsamalari
icermektedir. Bunlar, Dayanima gore tasarim ve degerlendirme (DGT) ve Sekil degistirmeye
gore tasarim ve degerlendirme (SGDT) yaklasimlaridir. TBDY 2018’de, DGT ve SGDT
yaklasimlariin kullanimi, Binanin tiiriine, yeni veya mevcut bina olusuna, Deprem Tasarim
Smifina (DTS), Deprem Yer Hareketi Diizeylerine (DD-1, DD-2, DD-3 ve DD-4) gore
kategorize edilmistir.

Bu calismada mevcut bir ¢elik yapinin deprem performanst degerlendirilmis, literatiirdeki
ornek caligmalarla karsilastirilmis ve celik yapilarin tasarim ve degerlendirmesine yonelik
Oneriler sunulmustur. Caligmada zaman tanim alaninda analiz yontemi kullanilmistir. Bunun
icin gergek deprem kayitlar 6lgeklendirilerek kullanilmistir. Analizler SAP2000 V24 programi
ile yapilmistir.

Anahtar Kelimeler: Celik yapi; Deprem performansi; SAP2000.

ABSTRACT

Throughout history, people have built various structures to sustain their lives and meet their
shelter needs. Many materials and methods have been developed in the period from the day the
act of building a building first emerged until today. Many factors influence the determination
and use of building systems. Economy, materials, construction time, labor force, and weight of
the structure are the main criteria. Today, with the developing and changing technology, new
building systems and construction techniques have emerged in which recyclable materials such
as steel are used instead of natural materials.

The form of iron, which is found as ore in nature and can be shaped by forging, pressing, or
rolling, is called steel. The strength of steel used as building material under various forces is
obtained by utilizing the yield limit, tensile strength, and hardness properties of the material.
The fact that steel is a more ductile material than reinforced concrete and that it absorbs energy
in earthquakes ensures that there is no destruction even if it is deformed. In addition, since the
earthquake loads acting on the lightweight structure will also be reduced, steel provides
superiority in terms of earthquake behavior compared to reinforced concrete.

The large scale of earthquake-induced damages and the large amount of economic losses caused
by earthquakes have revealed the necessity of designing new buildings to be earthquake
resistant and the need to determine the earthquake performance of existing buildings and to
retrofit them if necessary. The concept of performance emphasizes the perspective of the design
and evaluation of buildings based on displacement and deformation as opposed to design based
on strength. Different performance targets can be set for different earthquake levels of
buildings. Thus, for the same building, controlled damage for the design earthquake and
collapse prevention performance for the maximum earthquake can be targeted.

The assessment of the performance of buildings according to their use class (BKS) includes
different stages. These are Design and Evaluation by Strength (DGT) and Design and
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Evaluation by Deformation (SDGT) approaches. In TBDY 2018, the use of DGT and SDGT
approaches is categorized according to the type of building, whether it is a new or existing
building, Earthquake Design Class (DTS), and Earthquake Ground Motion Levels (DD-1, DD-
2, DD-3, and DD-4).

In this study, the earthquake performance of an existing steel structure is evaluated, compared
with case studies in the literature, and recommendations for the design and evaluation of steel
structures are presented. The time domain analysis method is used in the study. For this, real
earthquake records were scaled and used. Analyses were performed with the SAP2000 program.

Keywords: Steel structure; Earthquake performance; SAP2000.
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Bu calisma, Diyarbakir yerel bir karpuz genotipi olan Siirme ve bolgede yetistiriciligi yaygin
olan ticari bir ¢esit olarak Crimson Sweet (Citrullus lanatus) fidelerinin tuzlu ortam
kosullarinda yetistirilerek melatonin ve salisilik asit (SA) uygulamalarinin bitki gelisimi
tizerine etkilerinin belirlenmesi amaciyla yiriitilmiistiir. Tarimda tuzluluk stresi, bitki
biiylimesi ve verimi iizerinde olumsuz etkiler yaratan 6nemli abiyotik faktor olmakla birlikte
yetistiriciligi de onemli 6l¢iide sinirlandirmaktadir. Glineydogu Anadolu Bolge’sinin vejetaston
doneminde yagisin yetersizligi nedeniyle sulamaya daha fazla ihtiya¢ duyulmaktadir. Bu
donemde bitkiye uygulanan yanlis ve bilingsiz sulama da tuzluluk stresini olumsuz
etkilemektedir. Bu nedenle, stres kosullarina tolerant ¢esitlerin gelistirilmesi ve bu gibi olumsuz
sartlara dayanikliligin saglanmabilmesi amaciyla destekleyici uygulamalarin kullanilmasi
onem arz etmektedir. Tolerant gesitlerin geligitirilmesi uzun bir 1slah siirecini
gerektireceginden; melatonin ve salisilik gibi bilesiklerin tolerant bitki mekanizmasinda daha
etkin olacag diistiniilmektedir.

Deneme, 2023 yili Nisan ayinda Dicle Universitesi Ziraat Fakiiltesi Bahge Bitkileri Boliimiine
ait laboratuvar ortaminda, topraksiz tarim kosullarinda gergeklestirilmistir. Deneme deseni,
tesadiif parselleri deneme desenine gore ii¢ tekerriirlii olarak kurulmus ve her bir tekerriirde bes
saks1 kullanilmigtir. Her saksiya dort bitki yerlestirilmis, boylece her uygulama i¢in toplam 60
bitkiyle calisilmistir. Karpuz tohumlari, torf+vermikiilit ortaminda ¢imlendirilmis ve fideler,
kotiledon yapraklar1 yatay konuma geldiklerinde su kiiltiiriine aktarilmistir. Bitkiler, Hoagland
besin ¢ozeltisiyle desteklenmis ve dikimden iki hafta sonra melatonin (50, 100 ve 200 uM) ile
salisilik asit (0,1, 0,5 ve 1,0 mM) uygulamalari kontrol grubu ile birlikte yapilmistir. Elde edilen
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veriler jump 2007 istatistik analiz paketinde varyans analizi sonuglarina gore yapilmistir. LSD
testi kullanilarak gruplar arasindaki ortalama farklarina bakilmistir.

Tugz stresinin olusturulmasi amaciyla melatonin ve salisilik asit uygulamalari yapilan saksilara,
lic giin boyunca kademeli bir sekilde 50 mM NaCl uygulanmis ve daha sonra ii¢ giin siire ile
150 mM NaCl igeren ¢ozelti ortaminda bekletilmistir. Bu bekletme siirecinin ardindan bitki
gelisimi ile ilgili morfolojik ve fizyolojik parametreler degerlendirilmistir. Arastirmada, bitki
boyu, kok bogazi capi, yas ve kuru agirliklar, yaprak sayisi, yaprak alani, kok uzunlugu gibi
morfolojik o6zelliklerin yani sira; klorofil a, klorofil b, toplam klorofil igerigi, karotenoid
miktari, prolin icerigi, yapraklarin oransal su icerigi ve bitki renk degerleri (L*, a*, b*) gibi
fizyolojik parametreler de ayrintili bir bigimde incelenmistir.

Melatonin ve salisilik asidin bazi dozlarinin Crimson Sweet ¢esidinde, bitki gelisimi {izerinde
etkilerinin istatistiksel olarak anlamli ¢iktig1 goriilmistiir. Bitki boyu acisindan incelendiginde
en yliksek deger 19,40 cm ile kontrol grubunda gozlenmis; en diisiik degerler ise tuz stresine
maruz kalan “su + NaCl”, “Melatonin 100 uM + NaCl”, “SA 0,1 mM + NaCl” ve “SA 0,5 mM
+ NaCl” uygulamalarinda elde edilmistir. Kok boyunda yapilan incelemerde ise SA 0,5 mM +
NaCl uygulamasi 16,50 cm ile en yiiksek degeri verirken; SA 0,1 mM + NaCl uygulamasinda
ise 8,45 cm ile en diisiik deger tespit edilmistir.

Toplam klorofil igeriginin, Melatonin 200 pM + NaCl (1,02) ve Melatonin 50 uM + NaCl (1,00)
uygulamalarinda yiikksek bulunurken, SA 0,5 mM + NaCl (0,43) ve su + NaCl (0,49)
uygulamalar1 en diisiik degerlere sahip oldugu goriilmiistiir. Prolin birikimi agisindan da
fidelerde stres altinda 6nemli farkliliklar oldugu gdzlenmistir. En yiiksek prolin igerigine
bakildiginda 0,94 ile Melatonin 50 uM + NaCl ve 0,93 ile Kontrol + NaCl gruplarinda oldugu
Olciilmiistiir. Elde edilen bu sonuclar, melatoninin osmotik stres kosullarinda bitkinin savunma
mekanizmalarini aktive edelmesinde etkili oldugu goriilmiistiir.

Stirme genotipinde de inclelene 6zelikler agisindan Crimson Sweet’ e benzer etkilerin oldugu
tespit edilmistir. Bitki boyu, Melatonin 200 pM + NaCl uygulamasinda 18,20 cm ile en yliksek
degere ulasirken, 14,65 cm ile en diislik deger su + NaCl grubunda gézlemlenmistir. Kok boyu
acisindan, SA 0,1 mM + NaCl uygulamasi 23,20 cm ile 6ne ¢ikarken, SA 0,5 mM + NaCl
uygulamasinda 9,90 cm ile en diisiik deger elde edilmistir. Prolin ig¢erigi a¢isindan ise en yiiksek
deger su + NaCl (0,76) uygulamasinda, en diisiik degerler ise Melatonin 50 + NaCl (0,15), SA
0,1 mM + NacCl (0,20) ve SA 0,5 mM + NacCl (0,06) uygulamalarinda gozlemlenmistir.

Sonug¢ olarak, melatonin ve salisilik asidin, tuz stresine maruz kalan karpuz bitkilerinin
gelisiminde olumlu etkiler yarattigini ve fizyolojik dayanikliligi artirdigimi gostermektedir.
Ozellikle melatoninin baz1 dozlarda, salisilik asitten daha etkili oldugu goriilmiistiir. Bu durum,
literatiirde melatoninin tuz stresi iizerindeki etkilerine dair smirli olan bilgilerin
genisletilmesine katki saglamaktadir. Melatoninin, tuzlu kosullarda bitkilerin osmotik
dengesini korumasi, fotosentetik etkinligini artirmasi1 ve savunma mekanizmalarini harekete
gecirmesi, bu bilesigin  tarimsal {iretimde potansiyel bir destekleyici olarak
degerlendirilebilecegini gostermektedir.

Arastirma, tuzlu topraklarda yetistiricilik yapan lreticilere alternatif ¢oziimler sunarken, bitki

stres fizyolojisi konusunda da yeni yaklasimlara 151k tutacagi beklenmektedir. Bu anlamda,
melatonin ve salisilik asit uygulamalarinin tarimsal tiretimde siirdiiriilebilirligi destekleyen
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alternatif yontemler arasinda yer alabilecegi diisiintilmektedir. Ayrica, bu ¢alisma stres toleransi
yiiksek karpuz cesitlerinin gelistirilmesine yonelik 1slah programlarina da bilimsel katki
sunacagi diistiniilmektedir.

Anahtar Kelimeler: Diyarbakir karpuzu, Tuzluluk, Salisilik asit; Melatonin
ABSTRACT

This study is aimed to investigate the effects of melatonin and salicylic acid (SA) applications
on the growth of watermelon seedlings under salt stress conditions.

In the experiment, a local watermelon genotype of Diyarbakir, “Siirme,” and commercial
cultivar, “Crimson Sweet” (Citrullus lanatus) that commonly cultivated in Region were used as
plant material.

Salt stress is one of the major abiotic factors that negatively affects plant growth and
productivity, and also significantly limited agricultural production. In Southeastern Anatolia
Region of Tiirkiye, irrigation becomes essential during the growing season due to inadequate
rainfall. However, improper irrigation practices may cause salinity problems in the soil.
Therefore, it is essential to explore sustainable strategies, such as applying biostimulants or
plant growth regulators, to decraese the effects of salinity. Development of salt-tolerant
cultivars by conventional breeding is need a long-term process, instead of this using of certain
compounds like melatonin and salicylic acid has emerged as a promising approach to enhance
stress tolerance in plants.

The experiment was conducted in April 2023 in the laboratory of the Department of
Horticulture, Faculty of Agriculture, Dicle University, under soilless culture conditions. The
experimental design was randomized block design with three replications. Each replication
included five pots, and each pot contained four plants, with a total of 60 plants per treatment.
Watermelon seeds were germinated in mixture of peat and vermiculite (80%+20%) medium.
Once the cotyledons reached a horizontal position, seedlings were transferred into hydroponic
culture and nourished with Hoagland nutrient solution.

Melatonin was applied at concentrations of 50, 100, and 200 uM, while SA was applied at
concentrations of 0.1, 0.5, and 1.0 mM. These treatments were applied two weeks after planting,
alongside a control group. Salt stress was induced by gradually administering 50 mM NacCl
during three days, followed by exposure to a 150 mM NacCl solution for another three days.
Subsequently, various morphological and physiological parameters were measured to evaluate
plant responses to the treatments.

The observation of morphological characteristics included plant height, stem diameter, fresh
and dry weights, number of leaves, leaf area, and root length. In addition, physiological
parameters such as chlorophyll a, chlorophyll b, total chlorophyll content, carotenoid content,
proline accumulation, relative water content (RWC) of leaves, and color values (L*, a*, b*)
were also recorded.

The results indicated that certain doses of melatonin and SA had statistically significant effects
on the growth and physiological traits of Crimson Sweet under salt stress. In terms of plant
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height, the highest value (19.40 cm) was observed in the untreated control group, while the
lowest heights were recorded in salt-stressed groups such as “water + NaCl,” “Melatonin 100
uM + NaCl,” “SA 0.1 mM + NaCl,” and “SA 0.5 mM + NaCl.” Regarding root length, the
longest roots (16.50 cm) were observed in the “SA 0.5 mM + NaCl” treatment, while the
shortest roots (8.45 cm) were found in the “SA 0.1 mM + NaCl” group.

Total chlorophyll content was found to be highest in the “Melatonin 200 uM + NaCl” (1.02)
and “Melatonin 50 uM + NaCl” (1.00) treatments, whereas the lowest values were recorded in
“SA 0.5 mM + NaCl” (0.43) and “water + NaCl” (0.49). Proline content, which increases under
osmotic stress, varied significantly among treatments. The highest proline accumulation was
recorded in “Melatonin 50 uM + NaCl” (0.94) and “Control + NaCl” (0.93) groups, indicating
activation of plant defense mechanisms under stress.

Similar effects were observed in the Siirme genotype. The tallest plants (18.20 cm) were
recorded in “Melatonin 200 uM + NaCl” group, while the shortest ones (14.65 cm) were found
in “water + NaCl” group. Root length was highest (23.20 cm) in the “SA 0.1 mM + NaCl” roup
and lowest (9.90 cm) in the “SA 0.5 mM + NaCl” group. Proline content in Siirme showed a
contrasting pattern compared to Crimson Sweet. The highest value (0.76) was observed in the
“water + NaCl” group, while the lowest values were measured in “Melatonin 50 uM + NaCl”
(0.15), “SA 0.1 mM + NaCl” (0.20), and “SA 0.5 mM + NaCl” (0.06) treatments.

In conclusion, both melatonin and salicylic acid showed potential in the adverse effects of salt
stress on watermelon seedlings. However, melatonin, particularly at specific concentrations,
appeared to be more effective than salicylic acid in enhancing plant growth and physiological
resilience. The ability of melatonin to improve osmotic adjustment, maintain photosynthetic
efficiency, and activate defense mechanisms under stress suggests its potential use as a
biostimulant in sustainable agriculture.

This study contributes valuable insights into the limited existing literature regarding
melatonin’s effects on salt stress in plants. Furthermore, it provides alternative strategies for
farmers to cultivate crops in salinity soils and supports future breeding programs aimed to
improve salt-tolerant watermelon genotypes. The findings also offer a foundation for further
studies in plant stress physiology and sustainable production practices.

Keywords: Diyarbakir watermelon; Salinity, Salicylic acid; Melatonin
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Gilinlimiizde hizla artan enerji ihtiyaci, ¢evresel sorunlar ve fosil yakit kaynaklarinin sinirliligy,
yenilenebilir enerji kaynaklarina olan ilgiyi kiiresel 6l¢ekte artirmistir. Bu baglamda, giines
enerjisi; siirdiiriilebilirligi, ¢cevre dostu olusu ve dogrudan giines 1simimindan elektrik ve 1s1
iretilebilmesi gibi avantajlariyla 6ne ¢ikan en Onemli yenilenebilir enerji kaynaklarindan
biridir. Gilines enerjisi teknolojisi, fotovoltaik (PV) sistemler araciliiyla elektrik, termal
sistemlerle ise 1s1 iretimi saglar. S6z konusu sistemlerin gelisimi ve yayginlagmasi, hem
cevresel siirdiiriilebilirlik hem de enerji arz giivenligi acisindan kritik bir rol oynamaktadir.
Glines enerjisinin tarihsel gelisimi, 1839 yilinda Fransiz fizik¢i Alexandre Edmond Becquerel
tarafindan fotovoltaik etkinin kesfiyle baslamistir. Becquerel, belirli malzemelerin 1518a maruz
kaldiklarinda elektrik iirettigini gézlemlemis ve bu bulus, giines enerjisi alaninda ilk bilimsel
temel olarak kabul edilmistir. Bu alandaki 6nemli bir diger gelisme, 1954 yilinda Bell
Laboratuvarlari'nda gelistirilen ilk pratik giines hiicresidir. Baslangicta diisiik verimlilik ve
yiiksek maliyet nedeniyle yalnizca 6zel uygulamalarda, 6zellikle de uzay arastirmalarinda
kullanilan giines hiicreleri, zamanla teknolojik ilerlemelerle daha genis alanlara yayilmistir.
1970’li yillarda yasanan kiiresel petrol krizleri, alternatif enerji kaynaklarma ydnelimi
hizlandirmis ve bu durum giines enerjisine olan yatirimin artmasina zemin hazirlamistir. 2000°1i
yillardan itibaren ise iiretim siire¢lerinin ucuzlamasi, verimliligin artmast ve c¢evresel
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politikalarin yonlendirici etkisiyle giines enerjisi sistemleri hem bireysel hem de endiistriyel
Olcekte yayginlik kazanmistir. Giinlimiizde giines enerjisi, konut ¢ati sistemlerinden biiytik
Olcekli giines tarlalarina kadar farkli alanlarda kullanilmakta ve enerji iiretiminde cesitlilik
saglamaktadir. Glines panelleri 6zellikle sehir merkezlerinden uzak tarimsal bolgelerde ve ¢ol
alanlarinda tercih edilmekte; bu da enerji iiretiminde yerellesmeyi miimkiin kilmakta ve enerji
ithalatina olan bagimlilig1 azaltmaktadir. Ayn1 zamanda karbon salimini minimum seviyeye
indirdigi icin iklim degisikligiyle miicadelede etkin bir ara¢ olarak degerlendirilmektedir. Bu
baglamda, gilines enerjisi iiretiminin dngoriilebilirligi, enerji planlamasi agisindan oldukca
onemlidir. Bu gereksinim dogrultusunda, bu ¢alismada glines enerjisi tiretiminin kisa donemli
tahminine yonelik olarak, meteorolojik degiskenler yardimiyla egitilen LSTM (Long Short-
Term Memory) tabanli bir derin 6grenme modeli gelistirilmistir. LSTM aglari, 6zellikle zaman
serisi verilerinde uzun vadeli bagmtilar1 6grenme yetenekleri sayesinde, yenilenebilir enerji
tiretimi gibi dogrudan cevresel kosullara bagh siireglerde etkili performans gostermektedir.
Modelin gelistirilmesinde, bir yila ait saatlik ¢oziiniirliikte glines 151n1mi, riizgar hiz1 ve ortam
sicakligr verileri kullanilmistir. Bu degiskenler, giines enerjisi liretimini etkileyen temel
meteorolojik parametreler olarak modelin girdi vektoriinii olusturmustur. Tahmin modeli {i¢
farkli senaryo tlizerinden degerlendirilmistir: {i¢ aylik gecmis veri ile bir aylik ileriye doniik
tahmin, iki aylik ge¢mis veri ile bir aylik tahmin ve alt1 aylik gecmis veri ile {i¢ aylik tahmin.
Her bir senaryo i¢cin LSTM modeli ayr1 ayr egitilmis, egitim ve dogrulama veri kiimeleri
kullanilarak modelin genelleme kabiliyeti analiz edilmistir. Model performans1t RMSE (Root
Mean Square Error), MAE (Mean Absolute Error) ve R? (Determination Coefficient) gibi
istatistiksel Olgiitler ile degerlendirilmistir. Elde edilen bulgular, daha uzun siireli ge¢cmis
verilere dayali modellerin, 6zellikle mevsimsel gecislerin belirgin oldugu donemlerde daha
yiiksek dogruluk oranlariyla tahmin yapabildigini ortaya koymustur. Ozellikle alt1 aylik veriye
dayali li¢c aylik tahmin senaryosu, LSTM mimarisinin uzun donemli desenleri 6grenme
becerisini en iyi sekilde yansitan sonuglar1 vermistir. Buna karsin daha kisa siireli veri ile
calisan modeller, daha az hesaplama giicli gereksinimi ve hizli egitim siireleri gibi avantajlar
sunarak operasyonel anlamda 6ne ¢ikmaktadir. Sonug olarak, bu ¢alisma LSTM tabanl derin
ogrenme yaklagimlarinin giines enerjisi tahmininde etkin bir yontem oldugunu ortaya
koymaktadir. Farkli uzunluklardaki ge¢cmis veri araliklarinin model basarisi iizerindeki etkisi,
enerji planlama siireclerinde kullanilabilecek optimum model yapilandirmalarina 151k
tutmaktadir. Bu tiir modellerin enerji tiretimi-tiiketimi dengesinin saglanmasi, sebeke stabilitesi
ve yenilenebilir enerji entegrasyonu gibi konularda karar vericilere 6nemli katkilar sunabilecegi
degerlendirilmektedir. Giines enerjisi teknolojisinin gelisimi ile birlikte, bu tiir yapay zeka
temelli sistemlerin kullanimi da oniimiizdeki donemde daha kritik hale gelecektir.

Anahtar Kelimeler: Giines enerjisi, Yenilenebilir enerji, LSTM, Zaman serisi tahmini, Derin
ogrenme,

ABSTRACT

Solar energy has emerged as a critical component in the transition toward sustainable and
environmentally friendly energy systems. As a renewable resource, it provides clean and
inexhaustible energy by converting solar radiation into electricity and heat through photovoltaic
and thermal systems. Historically, the development of solar energy began with the discovery of
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the photovoltaic effect in the 19th century and gained momentum with the invention of the first
practical solar cell in 1954. Especially after the energy crises in the 1970s, global interest in
solar energy surged, and in the 21st century, technological advancements and cost reductions
have enabled widespread adoption. This study focuses on the short-term forecasting of solar
energy production using Long Short-Term Memory (LSTM) networks, a type of deep learning
model suitable for time series prediction. The model was trained using one year of hourly data,
including solar irradiance, wind speed, and ambient temperature—key meteorological variables
that influence solar power output. Three forecasting scenarios were evaluated: 3 months of
historical data to predict the next 1 month, 2 months of data to predict 1 month ahead, and 6
months of data to predict the following 3 months. Each LSTM model was evaluated using
statistical performance metrics such as RMSE, MAE, and R2 Results showed that models
trained with longer historical datasets achieved higher prediction accuracy, particularly during
seasons with significant variation. Furthermore, correlation analyses revealed that solar
irradiance was the most influential predictor, while wind speed and temperature enhanced the
model’s generalization capability. Overall, the findings highlight the effectiveness of LSTM
models in solar energy forecasting and underline the importance of input length and
multivariable data in improving predictive performance, making such models valuable tools in
renewable energy planning and grid management.

Keywords: Solar energy, LSTM, Time series forecasting, Renewable energy,
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Adaptive Control of Lorenz Chaotic System
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Kaotik sistemlerin kontrolii her gecen giin 6nem kazanmakta ve literatiire yeni boyut
kazandirilmaktadir. Bu amag icin OGY (Ott, Grebogi ve Yorke) kontrol, dogrusal geri-
beslemeli kontrol, dogrusal-olmayan geri-beslemeli kontrol, zaman-gecikmeli geri-beslemeli
kontrol, kayma kipli kontrol, adaptif kontrol, pasif kontrol gibi bir¢ok yontem gelistirilmistir.
Kontrol ¢esitlerinden ise adaptif (uyarlanir) kontrol gilincelligini korumakta ve farkli alanlara
uygulanma ihtiyact bulmaktadir. Baslangicta, kaotik davranis gosteren dogrusal olmayan
sistemlerinin parametreleri degistirilerek kaotik davranig olma olasilig1 tamamen yok edilmis
ve kontrol bu haliyle tasarlanmistir. Kaotik sistemlerin kontrol edilmesinden kasit, sistemin
belirli bir denge noktasinda kararli olmasini saglamaktir. Adaptif kontrol, kararsiz yoriingelere
sahip dinamik sistemlerin denge noktalarinda kararli hale getirilmesi i¢in etkili bir yontemdir.
Adaptif kontrol teknigi kaotik sistem davranisini yok edecek sekilde sistemin parametrelerini
degistirmeye dayanir. Sistemin asimptotik davranisi izerinde parametre degisiminin etkisinin
analizi, degisim parametresinin hangi degerlerinde sistemin dallanmaya veya kaotik bolgeye
girdigini gosteren catallagma diyagramlar1 kullanilarak yapilabilir. Adaptif kontrol, sistemin
parametrelerini veya dinamiklerini izleyerek, zamanla daha iyi performans gdsteren bir kontrol
stratejisi gelistirmeyi amaclar. Adaptif kontrol, sistemin parametreleri veya ¢evresel kosullar
degistikce, kontrol stratejisini buna gore ayarlayarak calisir. Sistemlerin bazi parametreleri
zamanla degisebilir veya baslangicta tam olarak bilinmeyebilir. Adaptif kontrol, bu tiir
belirsizliklerle basa ¢ikmak i¢in uygundur. Adaptif kontrol, degisken veya belirsiz sistemlerde
istenilen performansi saglamak icin giiclii bir aragtir. Dinamik ¢evresel kosullara ve parametre
degisikliklerine uyum saglayabilme yetenegi, adaptif kontroliin énemli bir avantajidir. Bu
nedenle, 6zellikle robotik, otomasyon ve havacilik gibi gelismis miihendislik uygulamalarinda
sikca kullanilir(Ogata 2002).

Rold ve arkadaslari, efendi-kole konfigiirasyonundaki iki 6zdes Nwachioma kaotik sistemin
senkronizasyon kontrol problemini ¢dzen adaptif bir kontroldr tasarimi sunmuslardir. Onerilen
yaklagimin uygulanabilirligini ve performansini dogrulamak amaciyla, sayisal simiilasyon
diizeyinde bir aktif kontrol algoritmasi ile bir karsilastirma gelistirilmistir. (Roldan-Caballero
et al. 2023). Li ve arkadaslari, Akim modu kontrollii Boost doniistiiriicli sisteminin dinamik
analizini ve kaotik hareket kontrol problemlerini ¢6zmek i¢in, siirekli akim modunda bir durum
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denklemi modeli olusturmuslardir. Kontrol edilen sistemin kontrol edilebilir parametresine
kiigiik genlikli bir bozulma eklemis, sistemin kaotik hareketi beklenen periyodik yoriingeye
yonlendirmislerdir. Bu yontemin avantaji, sistemin kesin bir matematiksel modeline ihtiyag
duyulmamasidir. Ayn1 zamanda, kontroloriin tasarimi basit ve uygulamasi kolaydir (Li, Jiang,
and Wei 2024).

Edward Norton Lorenz (1917-2008), Amerikali bir matematik¢i ve meteorologdur. Modern
kaos teorisinin kurucusudur ve bu alanda onemli katkilarda bulunmustur. Lorenz, kiiciik
baslangic farkliliklarindan biiyiikk ve Ongoriilemez sonucglarin ortaya ¢ikabileceginin
aciklayarak kaos teorisinin temelini atmistir. 1963 yilinda E.N Lorenz’in atmosferdeki akiskan
151 yayinimina benzetim yaparken buldugu denklemler baslangic sartlarina hassas baglilik ve
kaos gostermekte olan dogrusal olmayan sistemlerin ilkidir. Bu sistem kaos alanindaki teorik
ve deneysel ¢aligsmalara onciiliik yapmistir. Nonlineer iligskilerde 6nce on iki, sonra sadece li¢
degisken kullanan Lorenz, bilgisayarinda siirekli olarak degisen ama ayni kosullari tam
anlamiyla iki kez asla tekrarlamayan kosullardan olusan bir siirekli dizi iiretmeyi basarmisti.
Nispeten basit matematiksel kurallar1 kullanarak “kaos” yaratmisti.

Lorenz kaotik sisteminde adaptif kontrol, sistemin kaotik davranisini diizenleyerek belirli bir
referans noktaya veya kararli duruma yonlendirmek i¢in kullanilan bir tekniktir. Adaptif
kontrol, sistemin bilinmeyen veya zamanla degisen parametrelerini tahmin ederek kontrol
giriglerini dinamik olarak ayarlayabilen bir yontemdir. Adaptif kontroliin amaci, sistemin
durumlarini belirli bir referans noktaya veya istenilen bir davranisa yonlendirmektir. Yapilan
simiilasyonlar ve deneysel analizler sonucunda, kullanilan adaptif kontrol algoritmasinin
sistemin kaotik davranisini basarili bir sekilde diizenledigi gézlemlenmistir. Kontrol 6ncesinde
ongoriilemez ve diizensiz olan sistem dinamikleri, adaptif kontrol sayesinde belirli bir denge
noktasina yonlendirilmis ve sistemin kararli bir yapiya ulasmasi saglanmistir. Elde edilen
sonuclar, Onerilen yontemin hata oranini minimize ettigini ve kararlhilik siiresini optimize
ettigini gostermektedir.

Bu calismada elde edilen bulgular dogrultusunda, kaotik sistemlerde adaptif kontroliin daha
etkin ve verimli hale getirilmesi i¢in ¢esitli dneriler sunulmaktadir. Oncelikle, adaptif kontroliin
yapay sinir aglari, bulanik mantik gibi yapay zeka tabanli yontemlerle desteklenmesi, sistemin
daha hizli uyum saglamasina ve performansinin artiriimasina katki saglayabilir. Ozellikle derin
ogrenme ve pekistirmeli 6grenme tekniklerinin adaptif kontrol stratejilerine entegre edilmesi,
daha ongoriilebilir ve kararli sistem dinamikleri elde edilmesini miimkiin kilabilir. Simiilasyon
ortaminda elde edilen basarili sonucglarin fiziksel sistemler {izerinde test edilmesi de biiyiik
onem tagmaktadir. Ozellikle robotik, biyomedikal ve finansal sistemler gibi kaotik davranis
gosteren alanlarda adaptif kontroliin uygulanabilirligi degerlendirilmelidir. Ayrica, endiistriyel
stireclerde ve enerji sistemlerinde kaotik dalgalanmalarin kontrolii i¢in gelistirilen yontemlerin
test edilmesi, teorik calismalarin pratik uygulamalarla desteklenmesini saglayacaktir. Gelecek
caligmalar agisindan, adaptif kontrol yontemlerinin daha karmasik ve yiiksek boyutlu kaotik
sistemlerde uygulanabilirligi arastirilmali, klasik kontrol teorisi ile yapay zeka tabanh
yaklasimlarin birlikte kullanildig: hibrit yaklasimlar gelistirilebilir. Bu 6neriler dogrultusunda,
kaotik sistemlerde adaptif kontrol iizerine yapilan ¢alismalar daha ileri seviyeye taginabilir ve
gercek diinya uygulamalarinda daha etkin ¢oziimler sunulabilir. Gelecekte, yapay zeka destekli
adaptif kontrol stratejilerinin entegrasyonu ve yontemin gergek sistemlerde test edilmesi, bu
alandaki ¢aligmalara 6nemli katkilar saglayabilir.

Anahtar Kelimeler: Adaptif kontrol; Kaos, Kaotik sistemler; Lorenz
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ABSTRACT

Control of chaotic systems is gaining importance day by day and new dimensions are added to
the literature. What is meant by controlling chaotic systems is to ensure that the system is stable
at a certain equilibrium point. What is meant by controlling chaotic systems is to ensure that
the system is stable at a certain equilibrium point. Adaptive control is an effective method for
stabilizing dynamic systems with unstable trajectories at equilibrium points. Adaptive control
technique is based on changing the parameters of the system to eliminate the chaotic system
behavior.

Adaptive control in the Lorenz chaotic system is a technique used to regulate the chaotic
behavior of the system to steer it to a given reference point or steady state. Adaptive control is
a method that can dynamically adjust control inputs by estimating unknown or time-varying
parameters of the system. The goal of adaptive control is to steer the states of the system to a
specific reference point or a desired behavior. As a result of the simulations and experimental
analysis, it was observed that the adaptive control algorithm used successfully regulates the
chaotic behavior of the system. The system dynamics, which were unpredictable and irregular
before the control, were directed to a certain equilibrium point thanks to adaptive control and
the system reached a stable structure. The results show that the proposed method minimizes the
error rate and optimizes the stability time.

In this study, the adaptability of the Lorenz chaotic system with adaptive control method is
investigated and the results obtained are evaluated. As a result of the simulations and
experimental analysis, it is observed that the adaptive control algorithm used successfully
regulates the chaotic behavior of the system. The system dynamics, which were unpredictable
and irregular before the control, were directed to a certain equilibrium point thanks to the
adaptive control and the system reached a stable structure. The results show that the proposed
method minimizes the error rate and optimizes the stability time.

Keywords: Adaptive control; Chaos; Chaotic systems, Lorenz
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Pamuk; islenmesi acisindan ¢ir¢ir sanayisinin, lifi ile tekstil sanayisinin, ¢ekirdegi ile yag ve
yem sanayisinin, linteri ile de kagit sanayisinin hammaddesi durumundadir. Pamuk tekstil
sektoriiniin 6nemli bir hammaddesidir. Tekstil ve yag sektorii basta olmak iizere en 6nemli
hammaddesi olan pamuk bitkisi, her gegen giin degeri ve 6nemi artmaktadir. Bu nedenlerden
dolay1 tiim diinyada stratejik bir {irtin olarak degerlendirilmektedir. Diinya genelinde, pamuk
ekim alanlar tekstil endiistrisinin ihtiya¢larini karsilamak i¢in 6nemli bir rol oynamaktadir ve
pamuk ticareti kiiresel dlgekte biiyiik bir ekonomik faaliyettir. Ozellikle Amerika Birlesik
Devletleri, Hindistan, Cin, Pakistan, Ozbekistan ve Tiirkiye gibi iilkelerde yogun olarak
yetistiriciligi yapilmaktadir. Hindistan, son bes sezon ortalamasina gére 12 milyon 800 bin
hektar alanla diinya ekim alanlarinin %39’una sahiptir. Hindistan’1 3 milyon 589 bin hektar
alan ve %11’lik payla ABD, 3 milyon 74 bin hektar alan ve %9’luk payla Cin izlemektedir.
Tiirkiye, pamuk tiretiminde 6nemli bir yere sahiptir ve diinya pamuk iiretimindeki 6nemli
oyunculardan biridir. Tiirkiye'nin pamuk iiretimindeki yeri hem i¢ piyasada tliketimi
karsilamakta hem de ihrag edilerek dis ticarette nemli bir rol oynamaktadir.

Tirkiye’de pamuk tarimi genel olarak Ege Bolgesi, Glineydogu Anadolu Bolgesi ile Akdeniz
ve Bati Marmara bolgelerinde yapilmaktadir. Kiitlii pamuk {iretimimizde tiim yillarda en fazla
iiretim olan bolge Giineydogu Anadolu bolgesidir. 2023 yilinda {iretimin yaklasik %61,6°s1
Gilineydogu Anadolu Bolgesinde, %23,46’si Ege Bolgesinde ve %14,9’u Akdeniz Bolgesinde
gerceklesmistir.

Birgok {ilkede oldugu gibi iilkemizde de pamuk 1slahi ¢aligmalari, dinamik ¢aligmalar olup,

stireklilik arz etmektedir. Her yeni gelistirilen pamuk hatti, 6nceki genotiplere gore iistiin bir
veya birkac 6zelligi yonii ile iistiin veya esit oldugu saptandigindan ticari gesit olarak tescil
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edilmektedir. Her bir pamuk ¢esidinin 6zellikleri ve adaptasyonu farklilik arz etmektedir. Bu
nedenle pamuk iireticileri, ekonomik ihtiyaglarina ve yetistiricilik yapilan yerin ekolojik
yapisina gore uygun cesidi secerek pamuk yetistiriciligi yapilmaktadir. Pamuk 1slah ve
adaptasyon caligmalari, kamu arastirma, lniversite ve Ozel sektdor kurum ve kuruluslar
tarafindan yapilmaktadir. Elde edilen sonuglar, gerek iireticilere yol gosterirken gerekse
bilimsel birikime biiyiik katkilar saglamaktadir. Ekolojik yapilara uygun pamuk 1slah
caligmalarin yapilmasi, gelistirilen yeni pamuk hatlarinin farkli ekolojik ¢evrelerde
adaptasyonlarinin incelenmesi, biiyiik onem tagimaktadir.

Bu calismamiz, Dicle Universitesi Ziraat Fakiiltesi Tarla Bitkileri Boliimii pamuk 1slah
caligmalarindan elde edilen 15 adet pamuk ileri hatlarin, Bismil ekolojik kosullarinda verim ve
verim ile ilgili baz1 6zelliklerinin performanslarini belirlemek, adaptasyonunu irdelemek, tescil
edilebilecek pamuk cesit adaylari belirlemek, pamuk ireticilerine tiretim tavsiyelerine
bulunmak amaci ile yapilmustir.

Calisma, 2024 yilinda 15 adet yeni gelistirilmis pamuk ¢esit aday1 olan 1slah hatlar1 (Aday 1-
15) ve 4 adet standart pamuk ¢esidi (BA-1010, MAY-455, Novelia ve BOSSA-159) bitkisel
materyal olarak kullanilmistir. Deneme, tesadiif bloklari deneme desenine (RBD) gore 3
tekerriirlii olarak yiirlitiilmistiir. Calismada pamuk kiitii verimi (kg/da) ile tek koza pamuk kiitli
agirhig (gr), ¢ireir randimani (%) ve 100 tohum agirligi (gr) gibi verim 6zellikleri incelenmistir.
Bismil ilgesi, Diyarbakir ilinin tarimsal potansiyeli olan en biiyiik ilcelerden biridir. Tklim
yapisl, tarimsal {iretim tecriibeleri, tarima dayali sanayi varligi, sulanabilir arazi varlhigi, isgiici
varligi, tarimsal varligi, toprak yapisi, treticilerin tarimsal yeniliklere acikligi gibi bircok
faktorler dikkate alindiginda Bismil ilgesi pamuk {iretimi yoniinden 6nemli bir lokasyon oldugu
fark edilecektir. Pamuk iiretici profillerinin, Batman ve Cinar lokasyonlarinda {iretim yapan
tireticiler basta olmak etkileme gii¢leri bulunmaktadir. GAP projesinin tam anlami ile hayata
gecmesi ile bu 6nemin daha artacagi diisiiniilmektedir. Bismil'de tipik karasal iklim 6zellikleri
goriiliir. Genellikle sicak ve kurak geger. Bismil Ovasi, Diyarbakir'in en yiiksek sicakliklarinin
Olctldiigii yerlerden biridir. Gegmiste 6zellikle Temmuz ve Agustos aylart 50°C'nin {izerinde
sicakliklar olabilir.

Incelenen tiim &zellikler yoniinden genotipler arasindaki farkliliklar, istatistiki olarak %1
diizeyinde manidar oldugu saptanmistir. Materyal olarak kullanilan 15 adet yeni pamuk hattinin
standart pamuk cesitlere karsi karsilastirmak, avantaj ve dezavantajlarinin belirlenmesi, gerek
yeni 1slah edilmis pamuk hatlarinin performanslar1 ve gerekse lokasyonun performansinin
belirlenmesi yonii ile onem atfetmektedir.

Kiitlii pamuk verim (kg/da) 6zelligi yoniinden en diisiik 250.04 -434.91 kg/da araliginda
degerler ve 341.70 kg/da ortalama deger edilmistir. Tek Koza Kiitli Pamuk Agirlig: (gr)
0zelligi yoniinden en diisiik 3.83 -5.55 gr araliginda degerler ve 4.59 gr ortalama deger
edilmistir. Cir¢ir Randimani (%) 6zelligi yoniinden en diisiik % 41.29 -43.47 araliginda degerler
ve %42.37 ortalama deger edilmistir. 100 Tohum Agirlig: (gr) 6zelligi yoniinden en diistik 7.63
-10.22 gr araliginda degerler ve 8.86 gr ortalama deger edilmistir. Kiitlii pamuk verim 6zelligi
yoniinden MAY-455 ve Hat-12, Tek koza kiitlii pamuk agirligi 6zelligi yoniinden Hat-5 ve Hat-
14, Cir¢ir randimani 6zelligi yoniinden Hat-3, Hat-4, Hat-9, Hat-11, Hat-15 ve MAY-455, 100
tohum agirlig1 6zelligi yoniinden ise Hat-5 ve Hat-15 genotipler en iist degerlerin elde edildigi
grubu olusturdugundan Diyarbakir ekolojik kosullarinda timitvar olarak degerlendirilmistir.
Bismil ekolojik kosullarinda 2024 yilinda yapilan ¢aligma sonucunda elde ettigimiz bulgular
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1s18inda bu {imitvar genotiplerin yetistiriciligi yapilmasi tavsiye edilmektedir. Uretimin
artirllmasina katki saglanacagi sonucuna varilmistir.

Anahtar Kelimeler: Pamuk, Bismil, Kiitlii verim, Verim ozellikleri, Yeni pamuk hatti
ABSTRACT

Cotton; is the raw material of the ginning industry in terms of processing, the textile industry
with its fiber, the oil and feed industry with its seeds, and the paper industry with its linter.
Cotton is an important raw material for the textile sector. The cotton plant, which is the most
important raw material, especially for the textile and oil sector, is increasing in value and
importance every day. For these reasons, it is considered a strategic product all over the world.
Cotton planting areas around the world play an important role in meeting the needs of the textile
industry, and cotton trade is a major economic activity on a global scale. It is cultivated
intensively, especially in countries such as the United States, India, China, Pakistan, Uzbekistan
and Turkey. According to the average of the last five seasons, India has 39% of the world's
planting areas with an area of 12 million 800 thousand hectares. India is followed by the USA
with an area of 3 million 589 thousand hectares and a share of 11%, and China with an area of
3 million 74 thousand hectares and a share of 9%. Turkey has an important place in cotton
production and is one of the important players in world cotton production. Tiirkiye's place in
cotton production both meets domestic consumption and plays an important role in foreign trade
by being exported.

Cotton farming in Turkey is generally carried out in the Aegean Region, South-eastern Anatolia
Region, Mediterranean and Western Marmara regions. The region with the highest production
in our cotton production in all years is the South-eastern Anatolia Region. In 2023,
approximately 61.6% of the production was in the South-eastern Anatolia Region, 23.46% in
the Aegean Region and 14.9% in the Mediterranean Region.

As in many countries, cotton breeding studies in our country are dynamic and continuous. Each
newly developed cotton line is registered as a commercial variety because it is determined to
be superior or equal to the previous genotypes in one or more aspects. The characteristics and
adaptation of each cotton variety are different. Therefore, cotton producers choose the
appropriate variety according to their economic needs and the ecological structure of the place
where they are grown and grow cotton. Cotton breeding and adaptation studies are carried out
by public research, university and private sector institutions and organizations. The results
obtained both guide the producers and make great contributions to scientific knowledge. It is
of great importance to carry out cotton breeding studies suitable for ecological structures and
to examine the adaptations of newly developed cotton lines in different ecological
environments.

This study was carried out to determine the performance of 15 cotton advanced lines obtained
from cotton breeding studies of Dicle University, Faculty of Agriculture, Department of Field
Crops, in Bismil ecological conditions, to examine their adaptation, to determine the candidates
for cotton varieties that can be registered, and to make production recommendations to cotton
producers.
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15 new improved cotton variety candidates for 2024, breeding lines (Candidate 1-15) and 4
standard cotton varieties (BA-1010, MAY-455, Novelia and BOSSA-159) were used as plant
material in the study. The trial was carried out according to the randomized complete block
design (RBD) with 3 replications. Yield traits such as cotton seed yield (kg/da), single boll
cotton seed weight (gr), ginning percentage (%) and 100 seed weight (gr) were investigated in
the study. Bismil district is one of the largest districts with agricultural potential in Diyarbakir
province. When many factors such as climate structure, agricultural production experiences,
agricultural industry presence, irrigable land presence, labor force presence, agricultural
presence, soil structure, and openness of producers to agricultural innovations are taken into
consideration, it will be realized that Bismil district is an important location in terms of cotton
production. Cotton producer profiles, especially producers producing in Batman and Cinar
locations, have the power to influence. It is thought that this importance will increase with the
full implementation of the GAP project. Typical continental climate characteristics are seen in
Bismil. It is generally hot and dry. Bismil Plain is one of the places where the highest
temperatures of Diyarbakir are measured. In the past, especially in July and August,
temperatures could exceed 50°C.

The differences between genotypes in terms of all examined traits were found to be statistically
significant at the level of 1%. Comparing the 15 new cotton lines used as material with standard
cotton varieties is important in terms of determining their advantages and disadvantages,
performance of newly improved cotton lines and location performance.

In terms of seed cotton yield (kg/da) the lowest values were between 250.04 -434.91 kg/da and
the average value was 341.70 kg/da. In terms of Single Boll Seed Cotton Weight (gr) the lowest
values were between 3.83 -5.55 gr and the average value was 4.59 gr. In terms of Ginning Yield
(%) the lowest values were between 41.29 -43.47% and the average value was 42.37%. In terms
of 100 Seed Weight (gr) the lowest values were between 7.63 -10.22 gr and the average value
was 8.86 gr. Since the genotypes MAY-455 and Line-12 in terms of seed cotton yield trait,
Line-5 and Line-14 in terms of single boll seed cotton weight trait, Line-3, Line-4, Line-9, Line-
11, Line-15 and MAY-455 in terms of ginning yield trait, and Line-5 and Line-15 in terms of
100 seed weight trait constitute the group in which the highest values were obtained, they were
evaluated as promising in Diyarbakir ecological conditions. In the light of the findings obtained
as a result of the study conducted in Bismil ecological conditions in 2024, it is recommended
to grow these promising genotypes. It was concluded that it will contribute to increasing
production.

Keywords: Cotton, Bismil, Cotton yield, Yield characteristics, New cotton line

Not: Bu ¢alisma, Tuncay GUNES tarafindan Dicle Universitesi Fen Bilimleri Enstitiisii Tarla Bitkileri
Anabilim Dalinda Dog. Dr. Remzi EKINCI danismanhginda yiiriitillen “Baz: fleri Kademe Pamuk
Hatlarinin Diyarbakir Ekolojik Kosullarinda Pamuk Verimi ve Lif Kalite Ozellikleri Yéniinden
Arastirtimast” baslikli yiiksek lisans tezinden iiretilmistir.

Note: This study was produced from the master's thesis titled " Investigation of Some Advanced Stage Cotton
Lines in Terms of Cotton Yield and Fiber Quality Characteristics in Diyarbakir Ecological Conditions"
conducted by Tuncay GUNES under the supervision of Assoc. Prof. Dr. Remzi EKINCI at the Field Crops
Department of Dicle University, Institute of Science.
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Boraks Dekahidrat ve Fitaz Enzimi Katkisinin
Yumurtact Tavuklarin Verimi, Kemik Direnci
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Effects of Borax Decahydrate and Phytase Enzyme Supplementation on
the Performance, Bone Strength, and Egg Quality of Laying Hens
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Yumurta kalitesini artirmak amaciyla yemlere cesitli katki maddelerinin eklenmesi iizerine
yapilan arastirmalar, baz1 katki maddelerinin 6zellikle yumurta agirligi ve kabuk kalinlig
lizerinde olumlu etkiler sagladigini ortaya koymustur (Uriisan ve ark., 2020). Bu katki
maddeleri arasinda yer alan ve iilkemizin yeralt1 kaynaklari a¢isindan 6nemli bir mineral olan
bor elementi, hayvan beslemesinde kullanim potansiyeliyle dikkat ¢ekmektedir. Yapilan
caligmalar, borun hayvan beslemede bazi olumlu etkilere sahip olabilecegini gostermistir. Bu
baglamda hazirlanan ¢aligmamizda, farkli bor kaynaklarmin yumurtaci tavuklar tizerindeki
etkilerini arastirmak hedeflenmektedir. Bor elementinin, viicutta enerji metabolizmasinda
gorev alan makro elementler, trigliseridler ve glukoz gibi substratlarin kullanimini ve
metabolizmasin etkiledigi, ayrica beyin, iskelet ve bagisiklik sistemi gibi ¢esitli organ ve
sistemlerin fonksiyonlarini genellikle olumlu yonde degistirdigi bildirilmistir (Eren ve ark.,
2004). Ozellikle kemiklerdeki kalsiyum, magnezyum ve fosforun korunmast igin gerekli olan
bor, bu minerallerin viicutta maksimum diizeyde kullanilmasmma da katki saglamaktadir.
Bunlara ek olarak bor; beyin fonksiyonlari, bagisiklik sistemi ve kan hiicrelerinin
kompozisyonunda da rol oynamaktadir. Borun hayvan rasyonlarina ilavesine iligskin ¢ok sayida
calisma bulunmakta olup, bu arastirmalarin biiylik bir kismi borun kemik metabolizmasi
tizerindeki etkilerine odaklanmistir. Ancak, borun biyolojik 6nemi ve metabolizma tizerindeki
etkilerine yonelik aragtirmalar halen devam etmektedir (Yesilbag, 2009).

Bu dogrultuda yiiriitiilen ¢aligmamizda, borun hayvan beslemesindeki kullanim potansiyeli
degerlendirilerek, farkli bor kaynaklarinin verim performansi tizerindeki etkileri arastirilmigtir.
Calismada, yumurtaci tavuk yemlerine Boraks Dekahidrat ve fitaz enzimi eklenmesinin verim
performansi, kemik yapisi ve yumurta kalitesi iizerindeki etkileri incelenmistir. Aragtirmada,
25 haftalik yasta toplam 168 adet Atak-S yumurtaci tavuk kullanilmistir. Tavuklar, her bir
tekerriirde 6 tavuk olmak tizere, 7 tekerriirlii dort deneme grubuna rastgele dagitilmistir.
Deneme siiresi boyunca (8 hafta), her grup kendilerine tahsis edilen deneme yemleriyle
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beslenmistir. Kontrol grubuna yalnizca temel rasyon uygulanirken, muamele gruplarinin
yemlerine kilogram basina sirastyla 500 IU fitaz, 50 mg Boraks Dekahidrat ve her iki katki
maddesi birlikte olacak sekilde ilaveler yapilmistir. Arastirma siiresince her hafta yem tiiketimi
ve yumurta agirligr Olciilmiis; elde edilen veriler kullanilarak yemden yararlanma orani
hesaplanmistir. Yumurta kalitesinin degerlendirilmesi amaciyla, her hafta her tekerriirden ikiser
adet olmak tizere toplamda her gruptan 14 yumurta toplanmis ve bu yumurtalar iizerinde i¢ ve
dis kalite analizleri gerceklestirilmistir. Deneme siiresi boyunca meydana gelen oliimler
kaydedilmistir. Deneme sonunda her gruptan 10 hayvan kesilerek i¢ organ agirliklart 6l¢tilmiis;
ayrica her gruptan alinan 5 adet femur ve 5 adet tibia kemigi tizerinde kemik direnci ve mineral
madde analizleri yapilmistir. Denemede en yiiksek yumurta verimi (% 88,9) ve en iyi yemden
yararlanma orani (2.24) ile Boraks Dekahidrat ve fitaz enzimi grubunda elde edilmistir
(P<0.05). Yumurta sekil indeksi, 6zgiil agirligi ve kabuk oram1 muamele gruplarindan
etkilenmezken (P>0.05) yumurta kalinlig1 en fazla Boraks Dekahidrat grubunda elde edilmistir
(P<0.05). Boraks Dekahidrat takviyesinin i¢ kalite parametreleri tizerindeki etkisi sinirl olup,
Haugh birimi ve alblimin indeksi agisindan gruplar arasinda istatistiksel olarak anlamli bir fark
gbozlenmemistir (P > 0,05). Bu calismanin sonuglari, borun kemik mineralizasyonu ve enerji
metabolizmast tiizerindeki literatiir destekli etkileriyle uyumlu olup, yyumurtaci tavuk
rasyonlarina Boraks Dekahidrat ve fitaz enziminin birlikte eklenmesinin, yumurta verimini ve
yemden yararlanma oranin1 énemli dl¢lide artirdigini, ayrica kabuk kalinligr gibi dis kalite
parametrelerini iyilestirdigini ortaya koymustur. Ancak, bor takviyesinin i¢ kalite ozellikleri
tizerinde belirgin bir etkisi olmadigi tespit edilmistir. Dolayisiyla, bor bilesiklerinin kanatl
beslemede verimliligi artirmak amaciyla stratejik olarak kullanilabilecegi onerilebilir.

Anahtar Kelimeler: Boraks Dekahidrat, Fitaz, Verim performansi, Yumurta kalitesi,

Yumurtaci tavuk

ABSTRACT

Recently various studies have been conducted to enhance egg quality through the addition of
various feed additives have shown that certain additives positively affect parameters such as
egg weight and shell thickness (Uriisan et al., 2020). Among these additives, boron a mineral
that holds a significant place among Turkey’s underground resources stands out for its potential
use in animal nutrition. Many studies have indicated that boron may have beneficial effects in
animal feeding. Accordingly, this study aims to investigate the effects of different boron sources
on laying hens. Boron has been reported to influence the utilization and metabolism of energy
substrates such as macro elements, triglycerides, and glucose in the body, and to positively
affect the functions of various systems including the brain, skeletal system, and immune system
(Eren et al., 2004). Particularly, boron is essential for maintaining calcium, magnesium, and
phosphorus levels in bones and contributes to the optimal utilization of these minerals in the
body. Additionally, boron plays a role in brain functions, immune response, and blood cell
composition. Numerous studies have been conducted on the inclusion of boron in animal
rations, most of which have focused on its effects on bone metabolism. However, research into
the biological significance of boron and its impact on metabolism is still ongoing (Yesilbag,
2009).
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In our study, the potential use of boron in animal nutrition was evaluated by investigating the
effects of different boron sources on performance parameters. Specifically, the effects of adding
Borax Decahydrate and phytase enzyme to the diets of laying hens on performance, bone
structure, and egg quality were examined. A total of 168 Atak-S laying hens, aged 25 weeks,
were used in the experiment. The hens were randomly assigned to four treatment groups with
seven replicates per group and six hens per replicate. Throughout the 8-week experimental
period, each group was fed its designated diet. While the control group received only the basal
diet, the treatment groups were supplemented per kilogram of feed with either 500 IU phytase,
50 mg Borax Decahydrate, or both. During the trial, weekly feed intake and egg weight were
measured, and feed conversion ratio was calculated using these data. To assess egg quality, 14
eggs were collected weekly from each group (2 eggs per replicate) and subjected to internal and
external quality analyses. Mortalities were recorded throughout the study. At the end of the
experiment, 10 hens from each group were slaughtered to measure internal organ weights, and
5 femur and 5 tibia bones were collected per group for bone strength and mineral content
analysis. The highest egg production rate (88.9%) and the best feed conversion ratio (2.24) were
obtained in the group receiving both Borax Decahydrate and phytase enzyme (P<0.05). While
egg shape index, specific gravity, and shell ratio were not significantly affected by treatments
(P>0.05), shell thickness was highest in the Borax Decahydrate group (P<0.05). The effect of
Borax Decahydrate on internal egg quality parameters was limited, and no statistically
significant differences were observed between groups in terms of Haugh unit and albumen
index (P>0.05). The results of this study are consistent with literature findings regarding boron's
role in bone mineralization and energy metabolism. The combined supplementation of Borax
Decahydrate and phytase enzyme in laying hen diets significantly improved egg production and
feed efficiency and enhanced external quality parameters such as shell thickness. However,
boron supplementation did not have a marked effect on internal egg quality traits. Therefore, it
can be suggested that boron compounds may be strategically used in poultry nutrition to
enhance productivity.

Keywords: Borax Decahydrate, Phytase, Performance, Egg quality, Laying hens
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Kuraklik Stresinin Nohutun (Cicer ArietinumL.)
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Determination of the Effects of Drought Stress on Some Agronomic and
Physiological Properties of Chickpea (Cicer Arietinum L.)
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Bu ¢aligma nohutta generatif donem kurakliginin bazi agronomik ve fizyolojik 6zelliklerine
etkisini belirlemek amaciyla 2025 y1l1 yetistirme sezonunda Dicle Universitesi Ziraat Fakiiltesi
Tarla Bitkiler1 Bolimii'ne ait yar1 kontrollii sera kosullarinda saksi denemesi olarak
yiirtitiilmiistiir. Caligmada ICRISAT tarafindan kurakliga dayanikli olarak gelistirilen ICC 4958
cesidi bitkisel materyal olarak kullanilmistir. Denemede sekiz farkli kuraklik: sezon boyunca
olmak iizere 1- %100 tarla kapasitesi (TK), 2-%50 tarla kapasitesi, generatif donemde 20 ve 30
giin stirecek sekilde 3- %100 tarla kapasitesi + gibberalik asit, 4-%50 tarla kapasitesi +
gibberalik asit, 5-%100 tarla kapasitesi + absisik asit, 6-%50 tarla kapasitesi + absisik asit ve
generatif donemden vejetasyon sonuna kadar olmak iizere 7-%100 tarla kapasitesi i¢in tam
kuraklik ve 8-%50 tarla kapasitesi i¢in tam kuraklik uygulanmistir. Deneme tesadiif
parsellerinde bdliinen boliinmiis parseller deneme desenine gore 3 tekerriirlii olarak
kurulmustur. Denemede 6,5 litrelik plastik saksilar saksilara 2:1 oraninda toprak ve kum
doldurulmustur. Saksilar doldurulduktan sonra kuru agirliklar tartilmis ve 6lgeklendirilmis su
kabi ile sulanarak ve 24 saat sonra tartilarak tarla kapasitesi belirlenmistir. Saksilar nohutun
bakla baglama baslangicina kadar %100 tarla kapasitesinde sulanmig, ancak bakla baglama
doneminden sonra 20 ve 30 giinliik donemsel kuraklia maruz birakilmistir. Her kuraklik
uygulamas: i¢in kuraklik skoru, bitki boyu, kok boyu, bitki gévde yas agirligi, bitki kok yas
agirhig, yaprak sayisi, yaprak yas agirligi, yaprak alani ve bitkide bakla sayis1 gibi agronomik
ozellikleri ile yaprak oransal su igerigi, yaprak rengi, yaprak solgunluk skoru ve yaprak solma
indeksi gibi parametreler incelenmistir. Bakla baglama déneminden itibaren 14 giin ve 21 giin
kuraklik uygulamasi ile %50 ve %100 tarla kapasitesinde ABA ve GA3 uygulanan ICC 4958
nohut cesidine ait sonuglar agagida verilmistir. Analiz sonucunda; kuraklik skoru, yaprak
solgunlugu ve bitki yesilligi yoniinden Kontrol ve %100 ve %50 ABA ve GA3 uygulamalarinda
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14 ve 21 giin kurakliktan etkilenmemistir. 14 giin siirekli kuraklik uygulamasinda; % 5'den
fazla etkilenme tespit edilmemistir. 21 giinliik stirekli kuraklik uygulamasinda; etkilenme %
80 tizerinde olup geriye doniisiimsiiz solma, kuruma ve oliimler saptanmistir. Yaprak solma
indeksi yoniinden 21 giin siirekli kuraklik uygulamasinda 0,80 ile en yiiksek deger alip 14 giin
stirekli kuraklik uygulamasinda ikinci yiiksek solma degeri gozlenmistir. %100 ve %50 tarla
kapasitesinde ABA ve GA3 uygulamalarinda etkilenme tespit edilmemistir. 14 giin kuraklik
uygulamasi denemesinde; bitki boyu degerleri 52 cm (%100 TK ABA) ve 71 cm (%50 TK
GA3) arasinda degismistir. 21 giin kuraklik uygulamasi denemesinde; bitki boyu degerleri 52
cm (%100 TK ABA) ve 65 cm (%50 TK ABA ve %100 TK GA3) arasinda degismistir. Kok
uzunlugu bakimdan 14 giin kuraklik uygulamasinda kok boyu %100 TK GA3 uygulamasinda
ve %100 tarla kapasitesinde yiiksek bulunmustur. 21 giin stirekli kuraklik uygulamasinda 14
giin kuraklik uygulamasina gore kok boyu %50’ye yakin azalma gostermistir. Sadece 21 giin
stirekli kuraklik uygulamasinda kok boyunun stres ile beraber arttig1 saptanmistir. Bakla sayis1
degerleri 14 giin kuraklik uygulamasinda; 0 adet ile 14 giin kuraklik ve 11 adet ile %100 TK
uygulamasindan elde edilmistir. 21 giin kuraklik uygulamasinda; 0 adet ile 21 giin kuraklik ve
8 adet ile %100 TK GA3 uygulamasindan elde edilmistir. Kuraklik siiresinin artist nohut
bitkisinde agronomik ve fizyolojik parametrelerde olumsuz etkilere neden olmustur. Ancak
GAj; ve ABA uygulamalari, 6zellikle 14 giinliik kuraklikta, bitkilerde stresi hafifletici etkiler
gostermistir.

Anahtar Kelimeler: Nohut; Cicer arietinum; drought stress; gibberalic acid; abscisic acid.

ABSTRACT

This study was carried out as a pot experiment under semi-controlled greenhouse conditions of
the Dicle University, Faculty of Agriculture, Department of Field Crops in the 2025 growing
season in order to determine the effects of generative period drought on some agronomic and
physiological traits in chickpea. In the study, ICC 4958 variety, which was developed by
ICRISAT as drought-resistant, was used as plant material. Eight different drought conditions
were applied in the experiment: 1- 100% field capacity (FC) throughout the season, 2- 50%
field capacity, 3- 100% field capacity + gibberalic acid for 20 and 30 days in the generative
period, 4- 50% field capacity + gibberalic acid, 5- 100% field capacity + abscisic acid, 6- 50%
field capacity + abscisic acid and 7- full drought for 100% field capacity and 8- full drought for
50% field capacity from the generative period to the end of vegetation. The experiment was
established according to the randomized plots divided into divided plots experimental design
with three replications. In the experiment, 6.5 liter plastic pots were filled with soil and sand in
a 2:1 ratio. After the pots were filled, their dry weights were weighed and the field capacity was
determined by watering with a scaled water container and weighing after 24 hours. The pots
were watered at 100% field capacity until the beginning of chickpea pod formation, but after
the pod formation period, they were exposed to 20 and 30 days of periodic drought. For each
drought treatment, agronomic traits such as drought score, plant height, root length, plant stem
fresh weight, plant root fresh weight, leaf number, leaf fresh weight, leaf area and pod number
per plant and parameters such as leaf relative water content, leaf color, leaf wilt score and leaf
wilt index were examined. The results of ICC 4958 chickpea variety applied with ABA and
GA3 at 50 and 100% field capacity with 14 and 21 days of drought applications starting from
the pod tying period are given below. As a result of the analysis; drought score, leaf wilting and
plant greenness were not affected by 14 and 21 days of drought in Control and 100% and 50%
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ABA and GAj applications. In 14-day continuous drought application; no more than 5% effect
was detected. In 21-day continuous drought application; effect was over 80% and irreversible
wilting, drying and deaths were detected. In terms of leaf wilting index, the highest value was
0.80 in 21-day continuous drought application and the second highest wilting value was
observed in 14-day continuous drought application. No effect was detected in ABA and GA3
applications at 100% and 50% field capacity. In the 14-day drought application trial; plant
length values varyed between 52 cm (%100 FC ABA) and 71 cm (%50 FC GA3). In the 21-day
drought application trial; plant height values varyed between 52 cm (%100 FC ABA) and 65
cm (%50 FC ABA and 100 FC GA?). In terms of root length, root length was found to be high
in 14-day drought application with 100% FC GAj3 application and at 100% FC. In 21-day
continuous drought application, root length decreased by almost 50% compared to 14-day
drought application. It was found that root length increased with stress only in 21-day
continuous drought application. Pod number values were obtained from 0 pieces and 14 days
of drought and 11 pieces and 100% FC application in 14-day drought application. In 21-day
drought application; it was obtained from 0 pieces and 21 days of drought and 8 pieces and
100% FC GA3 application. Increased drought duration caused negative effects on agronomic
and physiological parameters in chickpea plants. However, GAz and ABA applications showed
stress-alleviating effects on plants, especially in 14-day drought.

Keywords: Chickpea,; Cicer arietinum,; drought stress; gibberalic asit; absisic asit.
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07/
Bu ¢alisma, Diyarbakir elektrik dagitim sebekesi tizerinde 1.6 MW ve 16 MW kapasiteli iki
farkli giines enerjisi santralinin (GES) entegrasyonunun teknik etkilerini DIgSILENT Power
Factory yazilimu ile analiz etmektedir. Gelisen enerji ihtiyaci ve fosil yakitlarin ¢cevresel etkileri,
yenilenebilir enerji kaynaklarinin kullanimim tesvik ederken; bu kaynaklarin dogas1 geregi
stireksiz ve hava kosullarina bagl olmasi, elektrik sebekelerinde gerilim dalgalanmalari, reaktif
giic dengesizlikleri ve sistem kararsizliklar1 gibi problemler yaratmaktadir. Calismada,
Diyarbakir bolgesindeki bir 6rnek trafo merkezine (TM) ait yiik akisi analizi, 6nce GES’siz
senaryoda, ardindan sirastyla 1.6 MW ve 16 MW’lik GES baglantilar1 sonrasi incelenmis; aktif
ve reaktif giic degerleri, akim, gerilim, faz agis1 gibi parametrelerdeki degisimler ortaya
konulmustur. 1.6 MW’lik GES entegrasyonu, sisteme 2.89 MW aktif ve 0.86 MVar reaktif gii¢
saglayarak TM fizerindeki yiikii hafifletmis ancak reaktif gii¢ dengesinde dikkatli yonetim
ithtiyacini ortaya ¢ikarmistir. 16 MW’ ik GES ise 16 MW aktif gii¢ tiretimiyle TMyi tiiketiciden
ireticiye doniistiirmiis; bu durum sistemde énemli dlgiide gerilim artis1 (37.8 kV — 1.14 p.u.),
yuksek akim (20.19 kA) ve reaktif gii¢ dengesizliklerine yol agmistir. Karsilastirmali analizde,
kiiclik 6lcekli GES’lerin sinirli ama istikrarli fayda sagladig, biiyiik 6l¢ekli GES’lerin ise daha
fazla katki saglarken aynm1 zamanda sebeke stabilitesi i¢in reaktif giic kompanzasyonu ve
transformator kapasitesi iyilestirmeleri gibi ek tedbirleri zorunlu kildig1 goriilmistiir. Bu
bulgular, 6zellikle yiiksek gili¢lii yenilenebilir enerji santrallerinin dagitim sebekelerine
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entegrasyonu sirasinda trafo yiik kapasitelerinin, hat gerilimlerinin ve gii¢ faktorlerinin dikkatle
izlenmesini ve gerektiginde STATCOM, SVC gibi reaktif giic dengeleme cihazlariin
kullanimin1 zorunlu kilmaktadir. Sonug¢ olarak, calisma, gilines enerjisi gibi yenilenebilir
kaynaklarin sebekeye entegrasyonunun teknik agidan nasil optimize edilmesi gerektigine dair
onemli Oneriler sunmakta ve gelecekteki enerji planlamalarina veri temelli katki saglamaktadir.

Anahtar Kelimeler: DIgSILENT Power Factory, Giines enerjisi santralleri, Sebeke analizi

ABSTRACT

This study analyzes the technical impacts of integrating two solar power plants (SPPs) with
capacities of 1.6 MW and 16 MW into the Diyarbakir electrical distribution network using
DIgSILENT Power Factory software. While growing energy demand and the environmental
effects of fossil fuels encourage the use of renewable energy sources, the intermittent and
weather-dependent nature of these sources can cause issues such as voltage fluctuations,
reactive power imbalances, and system instability in electrical grids. In the study, load flow
analysis of a sample transformer station (TM) in the Diyarbakir region was first conducted
under a no-SPP scenario, and then after the integration of 1.6 MW and 16 MW SPPs,
respectively. Changes in parameters such as active and reactive power, current, voltage, and
phase angle were examined. The 1.6 MW SPP integration provided 2.89 MW of active power
and 0.86 MVar of reactive power to the system, thereby easing the load on the TM, though it
also revealed the need for careful management of reactive power balance. On the other hand,
the 16 MW SPP turned the TM from a consumer into a producer by supplying 16 MW of active
power, which caused a significant increase in system voltage (37.8 kV — 1.14 p.u.), high current
(20.19 kA), and reactive power imbalances. Comparative analysis showed that small-scale SPPs
offer limited yet stable benefits, while large-scale SPPs provide more significant contributions
but require additional measures such as reactive power compensation and transformer capacity
upgrades to maintain grid stability. These findings highlight the necessity of closely monitoring
transformer load capacities, line voltages, and power factors when integrating high-capacity
renewable energy plants into distribution networks, and emphasize the importance of using
reactive power support devices like STATCOM and SVC where necessary. In conclusion, this
study provides critical recommendations on how to technically optimize the integration of
renewable sources such as solar energy into electrical grids and offers data-driven insight for
future energy planning.

Keywords: DIgSILENT Power Factory, Solar power plants, Grid analysis
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07/
Bu ¢alisma, IPC/Eschola Superior Agraria de Coimbra’da Bitki Biyoteknoloji Laboratuvarinda
2019/2020 yillar1 arasinda, Portekiz Gandera yerel tath patates genotipinin ([pomoea batatas
L.) in vitro mikro ¢ogaltilmasina bitki biiyiime diizenleyicilerinin ve farkli besi ortamlariin
etkisini arastirmak amaciyla Portekizde yapilmustir. Ug farkli besi ortamina eklenen bitki
biiyiime diizenleyicilerinin, yorede kumlu topraklarda yetistirilen ve bdlgesel bir tath patates
genotipinin (Gandera) in vitro mikro ¢ogalmasi tizerindeki etkisi arastirilmistir.

Caligmada kullanilan eksplantlar, daha 6nce mikro ¢ogaltimi yapilmis ve 6-7 ay boyunca iklim
odasinda gelismeye birakilmis tath patates bitkiciklerinin bulundugu kaplardan secilerek temin
edilmistir. Bunlardan alinan eksplantlar: her kiiltlir kabinin igerisine 4 eksplant olacak sekilde
34 kap icerisinde FS ortamlarinda kiiltiire alinmistir. Bu sekilde elde edilen 2-3 yaprakli 0.5-1
cm uzunlugundaki 136 eksplant 1 ay siireyle biiyiime odasinda gelismeye birakilmigtir.

Yapilan calismalarda besi ortami1 MS, yari sertlikte ayarlanmis MS (Murashige & Skoog 1962;
2MS olarak adlandirilir) ve genellikle bu ¢esitlerin mikro-¢ogalmasinda kontrol ortami olan
Fossard (De Fossard ve digerleri, 1974; FS olarak adlandirilir) kullanilmistir. Besi ortami
kiiltiirlerine, farkli konsantrasyonlarda, tek basina veya kombinasyon halinde Benziladenin
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(BA; 0.1, 0.2, 0.25, 0.5 mg/l), Gibberellik asit (GAs; 00.1, 0.1, 0.5, 1.0, 2.0 mg/l) ve 1-
Naftalenasetik asit (NAA; 0.01, 0.05, 0.2 mg/l) gibi farkli biiyiime diizenleyiciler ilave
edilmistir. Denemeye alinan uygulamalarda her uygulama igin 4 kiiltiir kabinda 16 eksplant
kullanilmistir. Toplam 9 ayr1 uygulama i¢in kullanilan eksplant sayis1 144’tiir. Denemelerin her
grubunda farkli dozlarda kullanilan sitokinin grubu BA (Benziladenin)’e ek olarak GAj3 ve
oksin grubundan NAA (1-Naftalenasetik asit)’in farkli dozlar1 eklenerek kombinasyonlarinin
etkileri aragtirllmigtir. Farkli dozlarda ve kombinasyonlarda bitki biiyiime diizenleyicileri iceren
2MS besi ortamlarinda kiiltiirlerde; siirgiin sayis1, kok sayisi, kallus varligi ve bitki agirligi gibi
farkli parametrelerinin degerlendirmesi i¢in deneme gruplar1 ve kontrol olarak kurulan MS ve
FS besi ortamlariyla karsilastirmali istatistik analizleri yapilmistir. Ayrica 2MS, MS ve FS gibi
farkli besi ortamlarinin ve ilave edilen farkli dozlarda sitokinin grubu ve 2MS ortamina ilave
edilen farkli dozlarda giberellik asit ve oksin grubu bitki biiylime diizenleyicileri kullanilarak
bitki gelisimi lizerinde etkileri aragtirilmistir. Calismada: stirgiin sayisi, kok sayisi, bitki agirligi,
kallus varlig1 ve siirglin uzunlugu gibi parametreler incelenmistir. Uygulama sonuglarina gore
kok/siirgiin oranlari da karsilastirilmistir; deneme gruplart (A-G) ve kontrol gruplari (MS, FS)
icin kiiltiir sonuglarinin tamaminda kok sayisi, kok uzunlugu, siirgiin sayis1 ve siirglin uzunlugu
belirlenerek ortalamalar1 degerleri dikkate alinmistir.

Farkli kiiltiir ortamlartyla kurulan denemede. iki ay sonra incelenen parametrelerin
degerlendirmesi yapilmistir. Bu degerlendirme ile farkli bitki biiylime diizenleyicilerinin
dozlar1 ve kombinasyonlarinin A, B, C, D, E, F ve G ortamlarinda kiiltiire alinan eksplantlar
tizerindeki siirgiin sayisi, kok sayisi, kallus varlig1 ve bitki agirlig1 arasindaki farklar ve 6nem
dereceleri dl¢lilmiistiir. D ortam kiiltlirtinde (P <%5) BA, GA3 ve NAA ile sirasiyla 0.5, 2.0 ve
0.05 mg/1 konsantrasyonlarinda daha fazla siirgiin sayis1 gézlenmistir. BA ve GA3’lin (sirasiyla
0,5 ve 2.0 mg/1) kullanildig1 diger deneme gruplarina oranla en yliksek konsantrasyonlara sahip
kiltlir besi ortam1 (D) siirgiinlerin test edilen diger gruplardan daha yiiksek sayida oldugunu
gostermistir (MS kontroliine kiyasla daha diisiik bir standart hata ile); ayrica NAA bitki biiyiime
diizenleyicisi test edilen kombinasyonlar arasinda bulunmaktadir (0-0.2 mg/1). F besi
ortaminda ise (BA, GA3; ve NAA; sirastyla 0.25, 0.01, 0.2 mg/1) diger gruplarla arasinda anlamli
bir fark bulunmamakla birlikte en diisiik siirgiin sayisina sahip oldugu gézlenmistir. FS kontrol
ve G ortam kiiltiirtinde farkliliklar olmazken, MS kontrol grubunda daha yiiksek sayida kok
olustugu goriilmistiir. Bu ¢ kiiltiir ortam1 GA3 ve NAA bitki biiylime diizenleyicilerinin
bulunmadig1 besi ortami gruplarini olusturmaktadir. En yiiksek kok sayist benzer sekilde GA3
olmadan ve sirasiyla 0.5 ve 0.05 mg/l'de BA ve NAA ile A kiiltiir ortaminda tespit edilmistir.
GA3, ortam kiiltiirlerinde (B-F) mevcut oldugundan itibaren, kok sayis1 daha diisiik oranlarda
tespit edilmistir; bu etki, daha yiiksek GA3; konsantrasyonuna sahip Kkiiltirler (C ve D)
incelendiginde daha belirgin oldugu goriilmiistiir. Siirglin sayisin1 gosteren sonuglara benzer
sekilde, siirgiin uzunlugunun, D besi ortamindan énemli farkliliklar gériilmezken MS kontrol
grubunda daha yiiksek oldugunu goriilmiistiir (P <%35). Bununla birlikte, MS kontrol grubu, test
edilen tiim gruplara kiyasla onemli ol¢iide daha yiiksek bir bitki agirligi gdstermistir. Bu
sonuglar, MS kontrol grubunda daha fazla siirgiin say1si, daha yiiksek siirgiin uzunlugu ve sonug
olarak daha yiiksek bir bitki agirli§ina sahip oldugu goriilmiistiir. Kallus varligi, test edilen
farkli gruplar igerisinde, FS kontrol grubunda 6nemli dl¢lide daha diisiik degerde oldugu tespit
edilmistir.

Bu ¢alisma sonucunda, sirastyla 0.5, 2.0 ve 0.05 mg/1'lik konsantrasyonlarda BA, GA3 ve NAA
ile desteklenmis besi ortam1 D (/2MS) ve MS (Murashige ve Skoog, 1962) kontrol grubu
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ortaminda daha yiiksek sayida siirgiin verdigi belirlenmistir. Bu ¢alismadan elde edilen verilerin
gelecekte tatli patatesin diger genotip ve cesitlerinde yapilacak in vitro mikro ¢ogaltim
calismalarinda kullanilabilecek nitelikte referans bir arastirma oldugu diistiniilmektedir.

Anahtar Kelimeler: Bitki biiyiime diizenleyicileri, Gandera, Ipomoea batatas L., In Vitro,
mikro ¢ogaltim

ABSTRACT

This study accomplished at the micropropagation laboratory at ESAC/IPC in 2019/2020 term.
Different culture media were prepared to test the in vitro micropropagation of a local genotype
of sweet potato (lpomoea batatas (L.) Lam.) used in the Gandera region of Portugal. Objective
of this study the effect of plant regulators added to three different medium culture, on in vitro
propagation of a regional genotype of sweet potato (Gandera) cultivated in sandy soils. To these
media cultures, it is added different regulators such as Benzyladenine (BA), Gibberellic acid
(GA3) and 1-Naphthaleneacetic acid (NAA), at varying concentrations either singly or in
combination.

Evaluation of varying parameters was made after two months of experiments with different
culture media. To evaluate the effect of the media culture and plant regulators on the
multiplication of in vitro cultures, the following parameters were recorded: number of shoots,
length of shoots, degree of callus, number of roots, length of roots, plant weight, and root/shoot
rate.

Number of shoots observed was 2.95+0.26 in media culture D and 3.00+0.53 in the MS control.
Although there was no significant difference between the other groups and F, in the F medium
(BA, GA3 and NAA; 0.25, 0.01, 0.2 mg/l, respectively), it was observed that it had the lowest
shoot number. A higher number of roots was observed (2.25+0.45) at the medium culture
control MS. It was shown that a higher number of roots were formed in the MS control group,
without significant differences from FS control and G medium culture. These results showed
that the MS control was observed consequently with a higher weight (0.1504+0.03 g). The
addition of NAA to the media culture increased the presence of callus and reduced the shoot
length. The presence of callus was significantly lower in the medium culture FS control group
among the different groups tested.

This study’s results showed that a higher number of shoots was observed at the media culture
D (*aMS), which was supplemented with BA, GA3, and NAA at the following concentrations:
0.5, 2.0, and 0.05 mg/1, respectively and MS control. It is considered that; the results obtained
from this study can be used in in vitro micropropagation of sweet potato varieties and other
sweet potato genotypes.

Keywords: Plant growth regulators, Gandera, Ipomoea batatas (L.) Lam, In Vitro,
micropropogation
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Altyap1, yapilagsma ve sosyal hizmetler gibi alanlardaki gelisimi kapsayan kentsel geligim,
kentteki unsurlardan etkilenirken yine kentteki birgok unsuru etkileyen énemli ve karisik bir
kavramdir. Ofis yapilar1 kavrami ise giindiiz dinamiklerimizin ¢oguna ev sahipligi yaptig1 i¢in
daha tamidiktir. Kisaca ofis yapilari, yasam dinamiklerimizin bir parcasi olmus calisma
alanlaridir. Kent kimliginin yansitici unsurlarindan olan ofis yapilariin nitelik, nicelik ve
konumlar1 kentsel gelisim odaginda 6nemli ipuglar1 tasimaktadir. Bingdl ilinin kentsel gelisimi
ve ilde yapimi tamamlanmis ya da yapimi planlanan ofis yapilari arasindaki iliski, ilin tanik
oldugu ekonomik ve sosyal degisimlerle paralel ilerler. Bingdl ili 6zellikle son yillarda hizla
bliylimekte olup bu biiylime siirecinde ildeki ofis yapilar1 da 6nemli bir yer tutmaktadir. Bu
yapilarin ticari faaliyetleri ve sosyal yasami etkileme potansiyeli yiiksektir. Bununla birlikte
Bingol ilinin ticaret merkezlerinin genislemesi, niifus artis1 ve kamu yapilarinin konumlart;
ildeki ofis yapilarinin tasarimini, fonksiyonunu ve konumlarini yeniden sekillendirmektedir.
Calisma Bingol ilindeki ofis yapilarini, bu yapilarin; kentsel gelisimle birlikte nasil
sekillendigini ve kent i¢cindeki sosyal-ekonomik gelisim iizerindeki etkilerini inceleyecektir. Bu
baglamda Bingdl’deki ofis yapilarimin gelisim ve dagilimini incelemek, ofis yapilarinin
gelismekte olan kentlerin tarihindeki ve gelecegindeki roliinii tespit etmekte onemlidir.

Ofisler, gilindliz vakti yasam dinamiklerimizin ¢oguna taniklik eden c¢alismak eylemi ile
Ozellesmis yapilardir. Bu yapilar adres tarif etmede baslica referans noktalarindan biridir.
Dahas1 yikilmis ofis yapilari bile isimleri ile hala adres tariflerinde yer almakta olup; ge¢miste
bulunmus olduklar1 bdlgeye isimlerini miras birakmaktadirlar. Ofis yapilari, sehirlerin
kimliginde gii¢lii simgeler olup; bu yapilarin insasi bazen arz talebin sonucu iken bazen de
sehirlerin cazibe merkezlerinin yonlendirilmesi amacini tasir. Bu yapilarin sayilari,
striiktiirtinde ve cephesinde kullanilan malzemeler; sehrin gelismislik diizeyi ve tarihi ile ilgili
bilgi vermektedir. Yine bu yapilarin sehrin icindeki dagilimi, sehrin cazibe merkezleri ile
paralellik gdstermektedir.
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Bu ¢alisma Bingdl ili merkez mahallelerindeki ofis yapilarinin yerlesimlerini, kent i¢indeki
dagilimlarini, insa edilme amaclarini, potansiyellerini, mevcut ve olasi ofis yapisi1 ihtiyaglarin
tespit etmeyi amaglamaktadir. Bingol il merkezindeki ofis yapilarinin gelisimine dair bir
calismaya rastlanmamis olmasi ¢alismanin 6zgiin yoniidiir.

Bingo6l ilinin kentsel gelisimi 1971 ve 2003 yillarinda yasanan depremler ve 2007 yilinda
Bingdl Universitesi'nin acilmasi gibi kritik esiklere sahiptir. Bingdl il merkezi, iran, Izmir ve
Istanbul transit ticaret aksindaki D-300 karayolu ile iki béliime ayrilmistir. Bu bdliimlerden biri
ilk yerlesimlerden olan Yenisehir ve Indnii mahallelerini de kapsayan Eski Bingdl iken; diger
boliim 2003 Depremi ardindan imara agilan, halk arasinda “Uydukent” bolgesi olarak hala
anilagelen, Yeni Bingol’diir. Sehrin 2003 Depremi ardindan baslayan gelisimi 2007 yilinda
kurulan Bingél Universitesi ile hiz kazanmakla birlikte, bu gelisim hala siirmektedir. Bu
baglamda Bingol’deki ofis yapilarinin gelisim ve dagilimini incelemek, ofis yapilarinin
gelismekte olan sehirlerin tarihindeki ve gelecegindeki roliinii tespit etmekte dnemlidir.

Calisma kapsaminda Bing6l ili merkez il¢esindeki ¢ok katli ofis yapilari incelenmistir. Bu
yapilar kamu kurum ve kuruluglarinin tasarrufunda olmayip; 6zel girisimciler tarafindan insa
edilen, ¢alisma eylemine ayrilmis ofislerden olugsmaktadir. Merkez il¢cede gozlem yoluyla tespit
edilen ofis yapilar1 fotograflanarak belgelenmistir. Tespit edilen ofis yapilarinin ruhsat
bilgilerine ve sehrin gelisimini yansitan imar planlarina Bingdl Belediyesi ve iller Bankasi
arsivlerinden ulasilmistir. Ofis binalar1 hakkinda bilgi ve belgelere ise ilgili mimarlar
araciligiyla erisilmistir. Belirtmek gerekir ki Bingdl ilinin 22 May1s 1971°de 6.8 Mw ile 1 May1s
2003’te 6.4 Mw biiyiikliigiindeki depremleri yasamasi Bingol Belediyesi arsivinde gecmise
doniik arastirmalar1 zorlastirmistir.

Sonug olarak Bingdl ili 1980’lerin baslarinda ofis yapist ihtiyacina Dortyol mevkiinde cevap
aramis ve yine Dortyol mevkiinde yapimi baglanan ofis yapilari ile bu nokta cazibe merkezi
olmustur. Sehrin tarihindeki depremler ve kamu kurum ve kuruluslarinin ingas1 Bingdl ilinin
kentsel gelisimini ve bu da ofis yapilarinin merkez ilge igerisindeki dagilimlarim
sekillendirmistir. Bingol 1ili imar planlarindaki yenilemeler sehrin dinamiklerinin ve
dolagiminin belli bir boliimiinii Geng Caddesi’nden D-300 karayoluna (Elazig-Bing6l-Mus
karayolu) ve Bingdl Universitesi ¢evresine yonlendirmistir. Bu yoénlendirmeyi yeni cazibe
merkezlerinden olan ve Bingdl Universitesi merkezi kampiisiiniin de yer aldign D-300
karayolunun kuzey sinirindaki Selahattin Eyyubi Mahallesi tizerinden okumak miimkiindiir. Bu
mahalledeki apartman dairelerinin ofis olarak kullanilmas1 gelecekteki ofis binalarinin
yogunlasacagi olas1 aksi isaret etmektedir.

Anahtar Kelimeler: Ofis Yapilari, Calisma Alani, Bingél Ili, Kentsel Geligim

ABSTRACT

While the elements in the city are the concept principles, they are again parts of many elements
in the city and complex one. Office versions are more familiar because they contain most of our
daytime dynamics. In short, office structures are work areas that have become a part of our life
dynamics. The quality, beauty and locations of office structures that are not sure of each other
in the city sections will be important details in the initial development details. The deteriorating
development of Bingdl province and the relationship between the products produced in the
province or the planned office structures that have been built progress parallel to the economic
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and social changes it has witnessed. Bingdl province has been growing rapidly especially in
recent years and the house structures in this growth process also have an important place. The
potential of these structures to affect commercial activities and social life is high. In addition,
the information of the trade centers of Bingdl province, population growth and the locations of
public structures; reshape the design, functions and locations of office structures in the
province. The study will examine the office structures in Bing6l province, how these structures
will take shape with development and how they will be on the socio-economic development of
the city. In this context, it is important to determine the development and current status of office
buildings in Bing6l and the role of office buildings in the history and future of developing cities.

Offices are structures that are identified with the act of working, which witnesses most of our
life dynamics during the day. These structures are one of the complementary reference points
in address scheduling. In addition, even demolished office buildings are still included in address
scheduling with their names; they have left the names of the regions where they were located
in the past. Office buildings are strong symbols in the personality of cities; sometimes the
construction of these buildings is the result of supply and demand, and sometimes it carries the
purpose of directing the attraction centers of the cities. The materials used in the structure,
structure and facade of these buildings provide information about the development level and
history of the city. Nevertheless, the current status of these buildings is parallel to the attraction
centers of the city.

This study aims to determine the settlements of office buildings in the central neighborhoods
of Bingdl province, their distribution in the city, the purposes of their construction, their
potential, and the characteristics of existing and potential office buildings. It is a unique
appearance that most of the office buildings in Bingdl city center are not encountered in some
way.

The development of Bingdl province has critical thresholds such as the earthquakes in 1971 and
2003 and the opening of Bingdl University in 2007. Bingdl city center can be separated into
two parts by the D-300 highway on the transit trade axis of Iran, [zmir and Istanbul. One of
these first settlements, which includes Yenisehir and Indnii neighborhoods covering Old
Bingol; the other part was opened to construction after the 2003 earthquake, and is still known
as the “Satellite Town” region among the public, New Bingdl. The development of the city,
which started after the 2003 earthquake, gained momentum with the establishment of Bingdl
University in 2007, and this development is still continuing. In this context, it is important to
determine the development and current status of office structures in Bingdl and the role of office
structures in the history and future of developing cities. The multi-storey office buildings in the
central district of Bingdl province within the scope of the study. These structures are not under
the control of public institutions and enterprises; They consist of offices built by private
entrepreneurs and allocated to work activities. Office buildings detected through observation in
the central district were documented by photographing. The license information and change-
change zoning plans of the detected office buildings were accessed from the Bingdl
Municipality and Bank of Provinces archives. Information and documents about office
buildings were accessed through relevant architectures. It should be noted that the earthquakes
of 6.8 Mw on May 22, 1971 and 6.4 Mw on May 1, 2003 in Bingdl province made past research
in the Bingo6l Municipality archives difficult. As a result, Bingdl province sought answers in
Dortyol location according to the office structure in the early 1980s and this point became a
center of attraction with the office buildings that were started to be built in Dortyol location.
The city's current earthquakes and the construction of public institutions and countries shaped
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the fragile development of Bingdl province and the distribution of office buildings in the central
district. Innovators in the zoning plans of Bingdl province have directed a certain part of the
city's dynamics and borders from Geng Street to the D-300 highway (Elaz1g-Bingdl-Mus
highway) and the Bingdl University vicinity. It is possible to read this direction from the
Selahattin Eyyubi Neighborhood, which is the new attraction center and the northern border of
the D-300 highway, where the Bing6l University Center Turn is also taken from the ground.
The use of apartments in this neighborhood as offices indicates the possible axis where office
buildings will be concentrated.

Keywords: Office Buildings, Workspace, Bingél Province, Urban Development
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Pamuk; islenmesi acisindan ¢ir¢ir sanayisinin, lifi ile tekstil sanayisinin, ¢ekirdegi ile yag ve
yem sanayisinin, linteri ile de kagit sanayisinin hammaddesi durumundadir. Pamuk tekstil
sektoriiniin 6nemli bir hammaddesidir. Tekstil ve yag sektorii basta olmak iizere en 6nemli
hammaddesi olan pamuk bitkisi, her gegen giin degeri ve 6nemi artmaktadir. Bu nedenlerden
dolay1 tiim diinyada stratejik bir {irtin olarak degerlendirilmektedir. Diinya genelinde, pamuk
ekim alanlar tekstil endiistrisinin ihtiya¢larini karsilamak i¢in 6nemli bir rol oynamaktadir ve
pamuk ticareti kiiresel dlgekte biiyiik bir ekonomik faaliyettir. Ozellikle Amerika Birlesik
Devletleri, Hindistan, Cin, Pakistan, Ozbekistan ve Tiirkiye gibi iilkelerde yogun olarak
yetistiriciligi yapilmaktadir. Hindistan, son bes sezon ortalamasina gére 12 milyon 800 bin
hektar alanla diinya ekim alanlarinin %39’una sahiptir. Hindistan’1 3 milyon 589 bin hektar
alan ve %11’lik payla ABD, 3 milyon 74 bin hektar alan ve %9’luk payla Cin izlemektedir.
Tiirkiye, pamuk tiretiminde 6nemli bir yere sahiptir ve diinya pamuk iiretimindeki 6nemli
oyunculardan biridir. Tiirkiye'nin pamuk iiretimindeki yeri hem i¢ piyasada tliketimi
karsilamakta hem de ihrag edilerek dis ticarette nemli bir rol oynamaktadir.

Tirkiye’de pamuk tarimi genel olarak Ege Bolgesi, Glineydogu Anadolu Bolgesi ile Akdeniz
ve Bati Marmara bolgelerinde yapilmaktadir. Kiitlii pamuk {iretimimizde tiim yillarda en fazla
iiretim olan bolge Giineydogu Anadolu bolgesidir. 2023 yilinda {iretimin yaklasik %61,6°s1
Gilineydogu Anadolu Bolgesinde, %23,46’si Ege Bolgesinde ve %14,9’u Akdeniz Bolgesinde
gerceklesmistir.

Pamuk yetistiriciligi veya fizyolojisi hakkinda g¢esitli klasik 6l¢gme ve degerlendirme

metotlarinin yaninda nispeten daha yeni bir teknoloji olarak Uzaktan Algilama teknolojisi de
karsimiza ¢ikmaktadir. Uzaktan algilama, herhangi bir fiziksel temas olmadan cisimlerden
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yanstyan/yayilan elektromanyetik 1sinlarin kalite ve kantite yoniinden yorumlanmasi ile cismin
ozelliklerinin olgiilmesi ve belirlenmesi bilim ve sanatidir. Uzaktan algilama, algilayicinin
tipine gore aktif ve pasif algilama olarak siiflandirilmaktadir. Yeryiizii ve cisimlerin kendi
yaydig1 ya da giinesten gelen isinlarin yansitiminin algilanmasi pasif, uydunun kendisinin
yeryiiziine 151 gondererek, yansiyan isinlar1 algilamasia da aktif sistemler denilmektedir.
Pasif sistemlere optik, 1s1l ve mikrodalga algilayicilar, aktif sistemlere Isik Algilama ve Uzaklik
Olgiimii (LiDAR) ve Radyo Algilama ve Uzaklik Olgiimii (RADAR) sistemleri drnek
verilebilir. Uzaktan algilamada uydu goriintiilerini olusturan bantlar ve bu bantlar kullanilarak
farkli matematiksel islemler yardimiyla elde edilen indeksler ile bitki gelisimi, nem,
karbonhidrat, azot, pigment igerigi takibi amaciyla ¢alismalar yapilmistir.

Bu ¢alisma, pamuk bitkisi iiretim alanlarinda, multispektral uydu goriintiilerinden elde edilen
band ve indeksler kullanilarak pamuk tohum agirliginin tahmin etmede kullanilabilirligini
belirlemek, gozlem degerlerini tahmin etmede bant ve indisler agisindan tavsiyede bulunmak,
uydu goriintiileri ile uzaktan algilama sistemlerinin getirdigi avantajlar ve tarim arazilerinde
kullanilabilme olanaklarini aragtirmak amaci ile yapilmistir.

Calisma, 2024 yilinda 15 adet yeni gelistirilmis pamuk 1slah hatti (Aday 1-15) ve 4 adet standart
pamuk c¢esidi (BA-1010, MAY-455, Novelia ve BOSSA-159) bitkisel materyal olarak
kullanilmistir. Deneme, tesadiif bloklar1 deneme desenine (RBD) gore 3 tekerriirlii olarak
yiritilmistir. Calismada GEOSAT-2 (DEIMOS-2) (20 Haziran 2024; mekansal ¢oziintirlik:
PAN: 0.75 m; MS: 5 m), JILIN-1 (19 Temmuz 2024; mekansal ¢oziintirlilk: PAN: 0.72 m; MS:
2.88 m), SUPERVIEW-1 SVN3-01 (09 Eyliil 204; mekansal ¢oziliniirlik: PAN: 0.50 m; MS:
2.0 m) uydu goriintiilerinden elde edilen BLUE, GREEN, RED, NIR, ARVI, ARVI2, BI,
BNDVI, CI, DVI, EVL, EVI 2, GARIL, GBNDVI, GCI, GDVI, GLI, GNDVI GOSAV],
GRNDVI, GRVI, GSAVI, IPVI, LAL, MCARI1, MNLI, MSR, MTVI, NDVI, NDWI, NLI,
OSAVI, RDVI, RI, RVI, SAVI, SIPI, TDVI, TSAVI, VARI, WDRVI ve WDVI band ve
indisler incelenmistir. Incelenen indisler ile pamuk tohum agirhig1 dzelligi arasinda ikili iliskiler
incelenmistir.

Incelenen pamuk tohum agirhigr 6zelligi ile incelenen band ve indisler arasinda korelasyon
analizi JMP 17.0 Pro paket programi kullanilarak yapilmistir. 100 tohum agirlig1 verileri, 6.7-
10.5 g arasinda degisim gosterirken, 0.63 varyans ve ortalama deger, 8.8 g olarak elde
edilmistir.

Pamuk tohum agirlig1 (100 tohum agirligy) 6zelligi ile GLI (1=-0.2478; P:0.0267%*), VARI (1=-
0.2384; P:0.0332%*) indisleri arasinda istatistiki olarak 6nemli ve negatif ikili iliski saptanirken,
BI (r=+0,239; P:0,0327%*), CI (r=+0.2376; P:0.0338*), RI (r=+0.2376; P:0.0338*) indisleri
arasinda ise istatistiki olarak onemli ve pozitif ikili iliski saptanmustir.

Calisma kapsaminda incelenen ARVI (r=-0,1644; P:0,1449), ARVI2 (r=-0,1485; P:0,1885),
BNDVI (r=-0,0761; P:0,5021), DVI (r=-0,0942; P:0,4059), EVI (=-0,1787; P:0,1127), EVI 2
(r=-0,1485; P:0,1885), GARI (r=-0,1746; P:0,1214), GBNDVI (r=-0,083; P:0,4643), GCI (r=-
0,0875; P:0,4403), GDVI (r=-0,0339; P:0,7651), GNDVI (r=-0,0875; P:0,4401), GOSAVI (r=-
0,0875; P:0,4401), GRNDVI (r=-0,1261; P:0,2652), GRVI (=-0,0875; P:0,4403), GSAVI (r=-
0,0875; P:0,4401), IPVI (r=-0,0608; P:0,592), LAI (r=-0,1787; P:0,1127), MCARII1 (r=-
0,1367; P:0,2267), MNLI (r=-0,1489; P:0,1873), MSR (r=-0,1476; P:0,1912), MTVI (r=-
0,1367; P:0,2267), NDVI (r=-0,1485; P:0,1885), NLI (r=-0,1489; P:0,1873), OSAVI (r=-
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0,1485; P:0,1885), RDVI (r=-0,1204; P:0,2873), RVI (r=-0,1469; P:0,1936), SAVI (r=-0,1485;
P:0,1885), TDVI (r=-0,1204; P:0,2873), TSAVI (=-0,1479; P:0,1906), WDRVI (r=-0,1485;
P:0,1885), WDVI (r=-0,1384; P:0,2209) band ve indisler arasinda negatif, BLUE (r=0,1526;
P:0,1766), GREEN (r=0,136; P:0,2289), NDWI (r=0,0875; P:0,4401), NIR (r=0,0178;
P:0,8758), RED (1=0,2072; P:0,0652), SIPI (r=0,1878; P:0,0952) indis ve bandlar arasinda ise

Elde ettigimiz bulgular 1s181inda, pamuk tohum agirligi ile istatistiki olarak 6nemli ikili iligki
saptanan GLI, VARI, BI, CI, RI band ve indislerin irdelenmesi gerektigi sonucuna varilmistir.
Bu iligkinin nasil ibir iliski oldugu, nasil kullanilabilecegi konusunda daha fazla c¢alisma
yapilmasi gerektiginden, caligmalarin yapilmasi tavsiye edilmektedir.

Anahtar Kelimeler: Pamuk, Pamuk tohum agirligi, Korelasyon, Uydu goriintiileri, Indis

ABSTRACT

Cotton; is the raw material of the ginning industry in terms of processing, the textile industry
with its fiber, the oil and feed industry with its seeds, and the paper industry with its linter.
Cotton is an important raw material for the textile sector. The cotton plant, which is the most
important raw material, especially for the textile and oil sector, is increasing in value and
importance every day. For these reasons, it is considered a strategic product all over the world.
Cotton planting areas around the world play an important role in meeting the needs of the textile
industry, and cotton trade is a major economic activity on a global scale. It is cultivated
intensively, especially in countries such as the United States, India, China, Pakistan, Uzbekistan
and Turkey. According to the average of the last five seasons, India has 39% of the world's
planting areas with an area of 12 million 800 thousand hectares. India is followed by the USA
with an area of 3 million 589 thousand hectares and a share of 11%, and China with an area of
3 million 74 thousand hectares and a share of 9%. Turkey has an important place in cotton
production and is one of the important players in world cotton production. Tiirkiye's place in
cotton production both meets domestic consumption and plays an important role in foreign trade
by being exported.

Cotton farming in Turkey is generally carried out in the Aegean Region, South-eastern Anatolia
Region, Mediterranean and Western Marmara regions. The region with the highest production
in our cotton production in all years is the South-eastern Anatolia Region. In 2023,
approximately 61.6% of the production was in the South-eastern Anatolia Region, 23.46% in
the Aegean Region and 14.9% in the Mediterranean Region.

In addition to various classical measurement and evaluation methods on cotton cultivation or
physiology, Remote Sensing technology is also a relatively new technology. Remote sensing is
the science and art of measuring and determining the properties of an object by interpreting the
electromagnetic rays reflected/emitted from objects in terms of quality and quantity without
any physical contact. Remote sensing is classified as active and passive sensing according to
the type of sensor. The perception of the reflection of the rays emitted by the earth and objects
themselves or coming from the sun is called passive, and the detection of the reflected rays by
the satellite itself by sending rays to the earth is called active systems. Optical, thermal and
microwave sensors can be given as examples for passive systems, and Light Detection and
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Ranging (LiDAR) and Radio Detection and Ranging (RADAR) systems can be given as
examples for active systems. In remote sensing, studies have been carried out with the aim of
monitoring plant development, moisture, carbohydrate, nitrogen and pigment content with the
bands that form satellite images and the indices obtained with the help of different mathematical
operations using these bands.

This study was conducted to determine the usability of bands and indices obtained from
multispectral satellite images in estimating cotton seed weight in cotton plant production areas,
to make recommendations in terms of bands and indices in estimating observation values, to
investigate the advantages of remote sensing systems with satellite images and their usability
in agricultural lands.

The study used 15 newly developed cotton breeding lines (Candidate 1-15) and 4 standard
cotton varieties (BA-1010, MAY-455, Novelia and BOSSA-159) as plant material in 2024. The
experiment was carried out according to the randomized complete block design (RBD) with 3
replications. In this study, BLUE, GREEN, RED, NIR, ARVI, ARVI2, BI, BNDVI, CI, DVI,
EVI, EVI 2, GARIL, GBNDVI, GCI, GDVI, GLI, GNDVI GOSAVI, GRNDVI, GRVI, GSAVI,
IPVI, LAIL, MCARII1, MNLI, MSR, MTVI, NDVI, NDWI, NLI, OSAVI, RDVI, RI, RVI,
SAVI, SIPI, TDVI, TSAVI, VARI, WDRVI and WDVI bands and indices were examined.
Correlation analysis was performed between the examined indices and cotton seed weight trait.

Correlation analysis between the examined cotton seed weight feature and the examined bands
and indices was performed using the JMP 17.0 Pro package program. While the 100 seed weight
data varied between 6.7-10.5 g, a variance of 0.63 and an average value of 8.8 g were obtained.

While a statistically significant and negative correlation was found between cotton seed weight
(100 seed weight) trait and GLI (r=-0.2478; P:0.0267*), VARI (r=-0.2384; P:0.0332*) indices,
a statistically significant and positive correlation was found between BI (r=+0.239; P:0.0327%),
CI (r=+0.2376; P:0.0338%*), RI (r=+0.2376; P:0.0338%*) indices.

ARVI (1=-0.1644; P:0.1449), ARVI2 (r=-0.1485; P:0.1885), BNDVI (r=-0.0761; P:0.5021),
DVI (r=-0.0942; P:0.4059), EVI (r=-0.1787; P:0.1127), EVI 2 (r=-0.1485; P:0.1885), GARI
(r=-0.1746; P:0.1214), GBNDVI (r=-0.083; P:0.4643), GCI (r=-0.0875; P:0.4403), GDVI (r=-
0.0339; P:0.7651), GNDVI (1=-0.0875; P:0.4401), GOSAVI (r=-0.0875; P:0.4401), GRNDVI
(r=-0.1261; P:0.2652), GRVI (r=-0.0875; P:0.4403), GSAVI (r=-0.0875; P:0.4401), IPVI (r=-
0.0608; P:0.592), LAI (r=-0.1787; P:0.1127), MCARI1 (r=-0.1367; P:0.2267), MNLI (r=-
0.1489; P:0.1873), MSR (r=-0.1476; P:0.1912), MTVI (r=-0.1367; P:0.2267), NDVI (r=-
0.1485; P:0.1885), NLI (r=-0.1489; P:0.1873), OSAVI (r=-0.1485; P:0.1885), RDVI (r=-
0.1204; P:0.2873), RVI (r=-0.1469; P:0.1936), SAVI (r=-0.1485; P:0.1885), TDVI (r=-0.1204;
P:0.2873), TSAVI (r=-0.1479; P:0.1906), WDRVI (r=-0.1485; P:0.1885), WDVI (r=-0.1384;
P:0.2209) negative between bands and indices, BLUE (1=0.1526; a positive but statistically
insignificant correlation was found between the indices and bands of P:0.1766), GREEN
(r=0.136; P:0.2289), NDWI (r=0.0875; P:0.4401), NIR (r=0.0178; P:0.8758), RED (r=0.2072;
P:0.0652), SIPI (r=0.1878; P:0.0952).

In the light of our findings, it was concluded that GLI, VARI, BI, CI, RI bands and indices,
which were found to have statistically significant correlations with cotton seed weight, should
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be examined. Since more studies are needed on how this relationship is and how it can be used,
it is recommended that studies be conducted.

Keywords: Cotton, Cotton Seed Weight, Correlation, Satellite Images, Index

Not: Bu ¢alisma, Ferdi KOC tarafindan Dicle Universitesi Fen Bilimleri Enstitiisii Tarla Bitkileri Anabilim
Dalinda Dog. Dr. Remzi EKINCI danismanliginda yiiriitiilen “Multispektral Kamera Kullanilarak Pamuk
Bitkisinin Gelisim Siirecindeki Degisimlerinin Izlenmesi ve Degerlendirilmesinin Aragtiriimast” baslikli
yliksek lisans tezinden iiretilmigtir.

Note: This study was produced from the master's thesis titled "Investigation of Monitoring and Evaluation of
Changes During the Development Process of The Cotton Plant by Using Multispectral Camera" conducted by
Ferdi KOC under the supervision of Assoc. Prof. Dr. Remzi EKINCI at the Field Crops Department of Dicle
University, Institute of Science.
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Bu ¢alismada Diyarbakir ili, Dicle ilgesi, Kursunlu (Piricman) kdyii glineyinde yer alan kursun-
¢inko yataklarinin olusumu ve son yillarda yapilan madencilik faaliyetleri dikkate alinarak,
maden isletme yoniinden degerlendirilmesi amaclanmistir. Inceleme alam1 1/25000 6Slcekli
Elaz1g L44-al ve a2 paftalarinin i¢cinde, Diyarbakir ilinin 74 km kuzeyinde, Dicle il¢esine bagl
Kursunlu kdyiiniin giineyinde, Bitlis-Zagros Kenet Kusag1 6niinde gelisen kivrimli kusak iginde
yer almaktadir. Bu kusak kuzey-gliney yonlii sikismanin etkisiyle olusmus olup eksek
dogrultular1 dogu-bat1 yoniinde gelisen birbirine yaklasik paralel birka¢ antiklinal ve
senklinalden meydana gelmistir (Sekil 1). Bu kivrimlar genellikle asimetrik kivrim seklinde
olup, giineye bakan kanatlar1 daha diktir. inceleme alanmin bulundugu kesimde bulunan bir
kivrimin giiney kanadi bindirme seklinde doniismiistiir. Bu yogun kivrimlanma iginde kivrim
eksenlerine yaklasik paralel veya belirli bir agiyla olusan pek ¢ok fay gelismistir.

Dicle Kursunlu (Piricman) ¢inko-kursun yatagi eksen dogrultusu kuzeydogu-giineybati olan bir
antiklinalin parcalanmis apeks kisminda, Hoya formasyonona ait kiregtaslari i¢inde, antiklinal
eksenine yaklasik paralel olarak gelisen dik bir fay hatti {izerinde olusmustur.
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Bolgede yapilan ilk ¢alismalar genellikle jeolojik prospeksiyon seklinde olup, diger ¢alismalar
jeoloji, stratigrafi ve tektonik amacgli yapilmistir. Calismalarimizda inceleme alani ve yakin
yoresinde yapilmis olan eski ¢aligmalarla beraber, kursun-¢inko yataklar ile ilgili literatiir
bilgileri, degisik dergi, kitap ve web sitelerinden yararlanilarak derlenmistir. Saha ¢alismalari,
eski haritalar ve uydu gorintiileri yardimiyla inceleme alaninin jeoloji haritasi tez calismalarina
uygun olacak sekilde giincellenmistir. Inceleme alaninda ¢alisilan ocak yerleri ve numune alim
yerlerinin koordinatlar1 6l¢iilmiis ve haritalara islenmistir. Eski ¢alismalar ve konu ile ilgili
literatiirde genel olarak kursun-¢inko yataklarinin olusumu, yataklanma tipleri hakkinda bir
Ozet cikarilmistir. Buna gore ¢inko yataklari olusumlarina gére 5 ana bashik altinda
incelenebilir. Bunlar sirasiyla 1. Volkanik kokenli Masif siilfit ¢inko yataklari, 2. Dogrultu
atimhi faylarin bitisigindeki s1g deniz havzalarinda ¢okelen Volkano-Sedimanter (Sedimanter-
Eksalatif) tipi ¢inko yataklari, 3. Sedimanter havzalarin veya 6n kusaklarin kenarlarindaki
platform karbonat dizileri icinde katmanlar halinde biriken ve genis alanlarda yayilim gosteren
Mississippi-Vadi tipi ¢inko yataklari, 4. Volkanik intriizyon (sokulum) ve faylarin énemli bir
rol oynadigi, magmatik hidrotermal sistemlerle iligkili olan intriizyona bagl ¢inko yataklar
(skarn, manto, damar) ve bunun farkl1 bir sekli olan ve faylarin 6nemli bir rol oynadigi, metalik
mineraller igeren hidrotermal akigkanlarla olusan karbonat ornatimli ¢inko yataklari (carbonate
replacement deposits). Bunlarin olusum sicakligi genellikle 150-350 santigrat derece arasinda
degismektedir. Bu yataklar 100-150 santigrat derecede olusan ve pasif tektonik sinirlar boyunca
gelisen Mississippi tipi ¢inko yataklariyla belirgin bir sekilde ayrilmaktadir. Bu yataklarin
cevher ile yan kayag arasindaki dokanagi oldukca keskin oldugundan, jeokimyasal analizler ile
aranmas! oldukc¢a giictiir. Orta Anadolu bolgesinde, bodlgemizde ve inceleme alanindaki
yataklar genellikle buna benzerlik gostermekte olup karbonat ornatimli ¢inko yataklart sinifina
dahil edilmektedirler. 5. Siiperjen tip oksitli ¢inko yataklar1 (Supergene Non Sulphide Zinc
deposits), burada birincil siilfiir mineralleri meteorik su oksidasyonu ile ¢oziilerek tasinir ve
daha sonra ikincil siilfiir igermeyen ¢inko cevheri olarak yeniden olugur. Yani bunlar tamamen
dis hava sartlarinin etkisiyle olusan yataklardir.

Inceleme alanimizin da iginde yer aldigi Bitlis-Zagros kenet kusagi boyunca olusan ginko-
kursun yataklari incelenerek haritalarda yerlerine konulmustur.
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Sekil 1. Inceleme alan1 yerbulduru haritasi

Elde ettigimiz literatiir, eski ¢aligmalar ve saha incelemeleri yardimiyla Kursunlu ydresindeki
kursun-¢inko yataklarinin olusumu ve yataklanma bi¢imi hakkinda bilgi edinilmistir. Bu
bilgiler 1s181nda inceleme alanindaki cevherlesmenin faylara bagl olarak gelisen, hidrotermal
stvilarla geldigi ve yan kayaglarda karbonat ornatimli ¢inko yataklar1 seklinde olustugu
goriilmiistiir. Esas cevherlesme siilfiirlii olup galenit ve sfalerit seklindedir (Sekil 2).
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Sekil 2. Inceleme alanindan alian kursun ve ¢inko &rnekleri

Faylar boyunca cevher yerlesimi sonrasinda olusan dis hava sartlar1 nedeniyle bir kismi
karbonatlasmis ve bir kismi da oksitlenmis cevher sekline doniismiistiir. Inceleme alaninda
tespit edilen birincil ve ikincil cevherlesmeler agsagida gosterilmistir (Tablo 1). Fay boyunca
olusan cevherlesmeler genellikle ikincil cevherlesmeler olup, karbonatli ¢inko olan smitsonit
ve oksitli ¢inko olan zinkit seklinde goriiliirken, kursun ise, karnonath kursun olan seriizit
seklinde ve az oranda siilfath kursun olan anglezit seklinde goriilmektedir.

Tablo 1. Cinko ve kursun mineralleri

Mineralin | Kimyasal Ozgiil Renk Birincil veya ikincil
adi formiilii agirligy olusumu
Sfalerit ZnS 3,942 Kahverengimsi gri, metalik parlaklikta Siilfiirlii, birincil olusum
Smitsonit ZnCO; 4.30-4.45 Beyaz, gri, sarimsi1 kahverengi Karbonatli, ikincil olusum
Zinkit ZnO 5.64-5.68 Sarimsi, kirmizimsi, yesilimsi beyaz Oksitli, ikincil olusum
Galenit PbS 7.58 Metalik parlaklikta gri ve koyu gri Siilfiirli, birincil olusum
Seriizit PbCOs3 6.55 Beyaz gri, seffaf, yari seffaf Karbonatli, ikincil olusum
Anglezit PbSO4 6.4 Renksiz beyaz-gri Siilfatli, ikincil olusum

Son donemde yapilan madencilik faaliyetleri, genellikle sondaj, biiyiik yarmalar, acik isletme
ve kapali isletme seklinde yapilmistir. Bu calismalar derinlestikge rezervlerin arttigr ve
cevherlesmenin ikincil cevherlesmeler olan smitsonit ve seriizitten birincil cevherlesmeler olan
stlfiirlii galenit ve sfalerite doniistiigli goriilmiistiir. Cevherlesmeler fay hatlar1 boyunca
yerlestigi i¢in, faylar boyunca bir devamlilik gostermektedirler. Ancak faylar boyunca yerlesen
ve diizensiz bosluklar1 dolduran cevherlesmenin nispeten diizensiz bir yataklanma big¢imi
gosterdigi sOylenebilir. Sonug olarak, cevher yerlesiminin ornatimin miktarina ve ornatimin
gelistigi alana bagli olarak degistigi goriilmiistiir.

Anahtar Kelimeler: Piricman; Kursunlu; Cinko-kursun; Cinko yatak tipleri

ABSTRACT

In this study, the aim is to evaluate the formation of lead-zinc deposits located south of Kursunlu
(Piricman) village in the Dicle district of Diyarbakir province, as well as recent mining activities
in the area, from a mining operations perspective. The study area is situated within the 1:25,000
scale Elaz1g L44-al and a2 map sheets, approximately 74 km north of Diyarbakir city, south of
Kursunlu village in the Dicle district, and within the fold belt developed in front of the Bitlis-
Zagros Suture Zone. This belt was formed under the influence of north-south compression and
consists of several nearly parallel anticlines and synclines with east-west trending axes (Figure
1). These folds are generally asymmetric, with the southern limbs being steeper. In the section
where the study area is located, the southern limb of one of the folds has transformed into a
thrust fault. Numerous faults, either parallel or at a certain angle to the fold axes, have developed
within this intensely folded region.
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The Dicle Kursunlu (Piricman) lead-zinc deposit is located at the fractured apex of an anticline
trending northeast-southwest, within the limestones of the Hoya Formation, and has formed
along a steep fault line that runs approximately parallel to the anticline axis.

The initial studies in the region were mainly geological prospecting, followed by research
focused on geology, stratigraphy, and tectonics. In this study, previous works conducted in and
around the study area, as well as literature on lead-zinc deposits, were compiled from various
journals, books, and websites. Field studies, together with old maps and satellite images, were
used to update the geological map of the study area in accordance with the requirements of the
thesis. The coordinates of the studied mine sites and sampling locations within the study area
were measured and plotted on the maps. A general summary of the formation and types of lead-
zinc deposits, as reported in previous studies and relevant literature, was also provided.
According to this, zinc deposits can be classified under five main categories based on their
genesis: (1) Volcanogenic massive sulfide =zinc deposits; (2) Volcano-sedimentary
(sedimentary-exhalative) type zinc deposits formed in shallow marine basins adjacent to strike-
slip faults; (3) Mississippi Valley-type zinc deposits, which are stratiform and widespread
within platform carbonate sequences at the margins of sedimentary basins or foreland belts; (4)
Intrusion-related zinc deposits (skarn, manto, vein), where volcanic intrusions and faults play a
significant role, and carbonate replacement deposits formed by hydrothermal fluids containing
metallic minerals, also controlled by faults. The formation temperatures of these deposits
generally range between 150-350°C. These are distinctly different from Mississippi Valley-
type zinc deposits, which form at 100—150°C along passive tectonic margins. Due to the sharp
contact between ore and host rock in these deposits, geochemical exploration is quite
challenging. The deposits in Central Anatolia, the study region, and the immediate vicinity are
generally similar and are classified as carbonate replacement zinc deposits. (5) Supergene non-
sulfide zinc deposits, where primary sulfide minerals are dissolved and transported by meteoric
water oxidation and subsequently reprecipitated as secondary, non-sulfide zinc ore. These
deposits are entirely formed under surface weathering conditions.

The lead-zinc deposits formed along the Bitlis-Zagros Suture Zone, including those within the
study area, have been examined and their locations have been mapped.
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Figure 1. Location Map of the Study Area

Based on the literature, previous studies, and field investigations, information has been obtained
regarding the formation and mode of occurrence of lead-zinc deposits in the Kursunlu area. In
light of these findings, it has been determined that the mineralization in the study area developed
along faults, was transported by hydrothermal fluids, and formed as carbonate replacement-
type zinc deposits in the host rocks. The primary mineralization is of the sulfide type, mainly
occurring as galena and sphalerite (Figure 2).
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Figure 2. Lead and Zinc Samples Collected from the Study Area

Due to surface weathering conditions following ore emplacement along faults, part of the ore
has undergone carbonation and another part has been oxidized. The primary and secondary
mineralizations identified in the study area are presented below (Table 1). The mineralizations
formed along the faults are generally secondary and are observed as smithsonite (carbonate
zinc) and zincite (oxide zinc), while lead occurs as cerussite (carbonate lead) and, to a lesser
extent, as anglesite (sulfate lead).

Table 1. Zinc and Lead Minerals

Mineral Name Chemical Specific Gravity | Color Primary or Secondary
Formula Occurrence
Sphalerite ZnS 3.9-42 Brownish gray, metallic luster Sulfide, primary
Smithsonite ZnCO:s 4.30-4.45 White, gray, yellowish brown Carbonate, secondary
Zincite Zn0O 5.64-5.68 Yellowish, reddish, greenish white Oxide, secondary
Galena PbS 7.58 Metallic luster, gray to dark gray Sulfide, primary
Cerussite PbCOs 6.55 White-gray, transparent to translucent Carbonate, secondary
Anglesite PbSO4 6.4 Colorless, white-gray Sulfate, secondary

In recent years, mining activities have generally included drilling, large-scale excavations,
open-pit, and underground mining operations. As these activities have deepened, it has been
observed that the reserves have increased and the mineralization has transitioned from
secondary minerals such as smithsonite and cerussite to primary sulfide minerals such as galena
and sphalerite. Since the mineralizations are located along fault lines, they show continuity
along these structures. However, it can be stated that the ore bodies, which are emplaced along
faults and fill irregular voids, exhibit a relatively irregular mode of occurrence. Consequently,
the distribution of ore is observed to vary depending on the amount and extent of replacement.

Keywords: Piricman, Kursunlu, Lead-zinc, Zinc deposit types
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Celik yapilarin sismik kuvvetler altindaki davranislari, deprem tehdidinin siirekli giindemde
oldugu Tiirkiye gibi lilkelerde hayati 6nem tasimaktadir. Yapilan ¢esitli akademik ¢alismalar,
bu yapilarin performanslarini etkileyen bircok parametreyi detayl: sekilde ele almistir. Bu 6zet,
farkli kaynaklardan elde edilen bilgilerin senteziyle olusturulmus; yap1 tipi, zemin etkilesimi,
tastyici sistem ve soniimleyici teknolojiler gibi basliklarda celik yapilarin deprem davranisi
degerlendirilmistir.

Hafif ¢elik yapilar, soguk sekillendirilmis profillerle tretilen, diisiik agirliklar1 sayesinde
deprem ytiklerini azaltan sistemlerdir. Bu sistemler, 6zellikle hizli insa edilme avantaj1 ve diisiik
maliyetleri nedeniyle afet sonras1 barinma ¢oziimlerinde tercih edilmektedir. Geleneksel sicak
haddelenmis celik sistemlerle karsilastirildiginda, tasima kapasiteleri benzer olmakla birlikte,
hafif celik yapilar ekonomik ve ¢evresel bakimdan 6ne ¢ikmaktadir.

Yiiksek katl ¢elik yapilarda zemin-yap etkilesimi, sismik performans lizerinde belirleyici rol
deprem etkisi altindaki davramislar1 dogrudan etkiler. Zemin etkisi, bazi durumlarda yap1
taleplerini azaltirken, bazi durumlarda 6nemli artiglara neden olabilmektedir. Bu nedenle
analizlerde zemin-yap: etkilesimi ithmal edilmemelidir.

Celik yapilarda capraz elemanlar, yatay yiikleri karsilamak i¢in kritik bilesenlerdir. Merkezi ve
dismerkez ¢apraz sistemlerin yani sira, alternatif ¢apraz tipleri de yapi siinekligini ve rijitligini
olumlu yonde etkilemektedir. Yapilan karsilastirmali analizlerde, alternatif ¢apraz sistemlerin
de yonetmeliklerde belirtilen sinirlar i¢inde yeterli performans gosterdigi tespit edilmistir.

Sismik performansin artirilmasinda pasif enerji séniimleyicilerinin rolii bityiiktiir. Ozellikle s1v1
viskoz sontimleyiciler, ¢elik yapilarin yatay deplasmanlarin1 %40-55 oraninda azaltarak yapisal
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hasarin sinirlandirilmasini saglamaktadir. Bu tiir sistemlerin farkli zemin tiirleri ve baglanti
konfigiirasyonlari ile birlikte uygulanmasi, yap1 giivenligini ciddi oranda artirmaktadir.

Calismalarda kullanilan analiz yontemleri arasinda sonlu eleman modellemeleri 6ne
¢ikmaktadir. SAP2000 gibi gelismis miihendislik yazilimlari, yapilarin gercekei bigcimde
modellenmesine ve performanslarinin detaylica degerlendirilmesine olanak tanimaktadir.

Bu calismada daha 6nce yapilan akademik ¢aligmalar ele alinmis ve kisaca incelenmistir. Yani
bu ¢alismada; ¢elik yapilarin sismik kuvvetler altindaki davranislar1 kisaca ele alinmis olup.
Yapur tipi, tastyici sistem 6zellikleri, zemin-yapi etkilesimi ve pasif soniimleyici teknolojiler gibi
parametrelerin ¢elik yapilarin deprem performansi iizerindeki etkileri degerlendirilmistir. Hafif
celik yapilarin avantajlar, yiliksek katli sistemlerde zemin kosullarinin belirleyici rolii ve
alternatif ¢apraz sistemlerin etkisi karsilagtirmali sekilde incelenmistir. Ayrica, sonlu eleman
modellemeleri ile yapilan analizlere kisaca deginilmis, yapisal dayanim ve siirdiiriilebilirlik
acisindan onerilerde bulunulmustur.

Sonug olarak, celik yapilarin sismik davraniglarinin degerlendirilmesi ¢ok yonlii bir analiz
gerektirmektedir. Yapi tipi, tastyici sistem, zemin kosullart ve soniimleme sistemlerinin
biitiinciil bicimde ele alinmasi, depreme kars1 dayanikli, ekonomik ve siirdiirtilebilir yapilar
tasarlamak ag¢isindan biiyiik 6nem tasimaktadir. Yapilan bu ¢alismanin bu alanda arastirma
yapacak arastirmacilar i¢in bir kaynak olusturmasi hedeflenmistir.

Anahtar Kelimeler: Celik yapi; Sismik davranis;, Zemin-Yapi etkilesim; Dogrusal olmayan
analiz; Yapi performansi; SAP2000.

ABSTRACT

The behavior of steel structures under seismic forces is of vital importance in countries like
Turkey, where the threat of earthquakes is constantly on the agenda. Various academic studies
have addressed in detail many parameters affecting the performance of these structures. This
summary is a synthesis of the information obtained from different sources, and the earthquake
behavior of steel structures is evaluated under the headings of structure type, soil interaction,
structural system, and damping technologies.

Light steel structures are systems produced with cold-formed profiles that reduce earthquake
loads thanks to their low weight. These systems are especially preferred for post-disaster
sheltering solutions due to their fast construction advantage and low cost. Compared to
conventional hot-rolled steel systems, light steel structures stand out economically and
environmentally, although their bearing capacities are similar.

Soil-structure interaction plays a decisive role in the seismic performance of high-rise steel
structures. Parameters such as foundation stiffness, soil stiffness, and the natural period of the
structure directly affect the behavior under earthquake action. In some cases, the soil effect
reduces the structural demands, while in other cases it may cause significant increases.
Therefore, soil-structure interaction should not be neglected in the analysis.
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In steel structures, diagonal members are critical components to resist lateral loads. In addition
to central and eccentric bracing systems, alternative bracing types also positively affect the
ductility and stiffness of the structure. In the comparative analyses, it was determined that
alternative bracing systems also performed adequately within the limits specified in the
regulations.

Passive energy dampers play an important role in improving seismic performance. Especially
liquid viscous dampers reduce the horizontal displacements of steel structures by 40-55% and
limit structural damage. The application of such systems in combination with different soil
types and connection configurations significantly increases structural safety.

Finite element modeling stands out among the analysis methods used in the studies. Advanced
engineering software such as SAP2000 allows realistic modeling of structures and detailed
evaluation of their performance.

In this study, previous academic studies have been discussed and briefly analyzed. In other
words, the behavior of steel structures under seismic forces is briefly discussed in this study.
The effects of parameters such as building type, structural system properties, soil-structure
interaction, and passive damping technologies on the earthquake performance of steel structures
are evaluated. The advantages of light steel structures, the determining role of soil conditions
in high-rise systems, and the effect of alternative bracing systems are comparatively analyzed.
In addition, finite element modeling analyses are briefly discussed, and recommendations are
made in terms of structural strength and sustainability.

In conclusion, the evaluation of seismic behavior of steel structures requires a multifaceted
analysis. The holistic consideration of structure type, structural system, soil conditions, and
damping systems is of great importance for designing earthquake-resistant, economical, and
sustainable structures. This study is intended to be a resource for researchers who will conduct
research in this field.

Keywords: Steel structure; Seismic behavior; Soil-Structure interaction, Nonlinear analysis;
Structural performance; SAP2000.
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Tarihi yapilar bir toplumun kiiltiirel kimligini, yasam tarzini, sosyokiiltiirel 6zelliklerini ve
kolektif hafizasin1 yansitan Onemli yapilardir. Bu mimari yapilar, toplumun Kkiiltiirel
farkindaligini, estetik algiyr ve toplum bilincini gelistirerek, ge¢mis ile bugiin arasinda bag
kurmaktadir. Tarihi yapilar aracilifiyla toplumlar kendi koklerini tanima, gegmisle bag kurma
ve kiiltlirel miras bilincini gelistirme firsat1 bulurlar. Bu yoniiyle, tarihi yapilar sadece toplumun
ge¢misini, bugiliniinii ve gelecegini anlamak i¢in korunmasi gereken fiziksel yapilar degil, ayni
zamanda egitim, yerel kalkinma ve ekonomik biiylime acisindan da stratejik kaynaklardir. Bu
yapilar lizerinden kurgulanan turizm rotalar1, mimari unsurlar aracaligi ile bir bolgenin tarihsel
ve kiltiirel katmanlarini goriiniir kilmaktadir. Mimarlik bu yapilarin hem korunmasi hem de
gelecek nesillere aktarilmasi baglaminda 6nemli bir rol oynamaktadir. Tarihi ve kiiltiirel degere
sahip bu yapilar, bir destinasyonun cekiciligini dogrudan etkilemektedir. Ozellikle tarihi yapi
ve cevresindeki bu mirasin siirdiiriilebilir bir sekilde yasatilabilmesi, sadece restorasyon ile
degil, bunun yaninda modern c¢agin ihtiyaglarina cevap verecek sekilde yeniden
islevlendirilmesi ile miimkiindiir. Turizm sektor, tarihi yapilarin korunmasi, kiiltiirel mirasin
tanitilmasi agisindan 6nemli bir ara¢ haline gelmistir. Kiiltiirel mirasa ve tarihi yapilara dayal
turizm, yerel kimligi goriiniir kilarken ayni zamanda ekonomik kalkinmaya da katki
saglamaktadir. Ancak bu potansiyelin etkin ve kalict olarak degerlendirilebilmesi icin
teknolojik, bilimsel, katilimer ve veri temelli yaklagimlara ihtiya¢ duyulmaktadir. Bu noktada
yapay zeka (Al) teknolojileri, mimarlik ve kentsel planlama anlaminda destek mekanizmalarini
giiclendiren, alternatif calismalar gelistiren ve verimliligi arttiran bir ara¢ olarak One
cikmaktadir.

172



Dicle University — 3rd International Symposium on Graduate Researches in Science,
12-14 May 2025, Diyarbakir

Yapay zeka kiiltiirel mirasin korunmasi ve siirdiiriilebilirliginin saglanmasi baglaminda;
mekansal analizlerden restorasyon siireglerine, dijital belgelemeden sanal gerceklik ile ziyaretgi
deneyimi tasarimina kadar genis bir yelpazeye yayilmaktadir. Ozellikle tarihi yapilarin yeniden
islevlendirilmesi konusunda, yapay zeka ile gelistirilen senaryolar, verilerin bir arada
degerlendirilmesini miimkiin kilmakta bdylece gecmis ile gelecegi bulusturan siirdiirtilebilir
¢Oziimler sunmaktadir. Son yillarda yapay zeka teknolojileri bu siireglere entegre edilerek ¢cok
katmanli ¢dziimler {iretme konusunda etkili olmaktadir. Ornegin Ispanya’da Barselona’daki
tarihi yapilar icin gelistirilen yapay zeka destekli analizler, uygun islevsel senaryolarin
olusturulmasi amact ile kullanilmistir. Ayni sekilde, Italya’da Roma’daki Colesseum ve gevresi
icin yapilan yapay zeka destekli yaya akis simiilasyonlar1 sayesinde ziyaret¢i yogunluugu
dengeli bir sekilde yonetilmistir. Izmir’deki Efes Deneyim Miizesi’'nde ArcheoGuide
uygulamasi ile rehber olmadan yerinde deneyimlemek amaci ile, taginabilir ve giyilebilir araglar
ile canli ve gergekei bi sekilde harap olmus kisimlarin goriilebilmesi saglanmuistir.

Bu calismanin temel amaci, Elazig’in tarihi ve kiiltiirel dokusu ile 6n plana ¢ikan Harput
yerleskesinde yer alan tarihi yapilarin, turistik tanitim amaciyla, yerel mimariyi koruyarak
yeniden islevlendirilmesine yonelik yapay zeka destekli bir cerceve gelistirmektir. Yapay
zekanin mimariyi ve kiitlirel miras1 korunmasindaki kullanimini inceleyerek, yapay zeka
tasarim siireglerini otomasyonu, yapi sagligi izleme, tarihi yapilarin belgelenmesi, hasar
analizleri, rekonstriikksiyon c¢aligmalari, dijitallestrilmesi, yeniden islevlendirilmesi, veri
toplama gibi konularda potansiyeli incelenmistir. Veri toplama siirecinde odak nokta Elazig’in
Harput Mahallesi’nde yer alan kiiltiirel deger tasiyan segili tarihi yapilardir. Dijital ikiz ve
rekonstriiksiyon silirecinde yiprananan veya zarar goren tarithi yapilarin dijital ikizi
olusturularak hem korunmasi hemde yeniden insasi i¢in 6nemli bir kaynak saglar. Bu sayede,
hem bolgenin sosyoekonomik gelisiminin siirdiiriilebilir stratejiler ile desteklenmesi hem de
somut kiiltlirel mirasin korunmas: hedeflenmektedir. Arastirma yapay zekd tabanli
simiilasyonlarin bir arada kullanildig1 karma yontem yaklagimiyla yiiriitiilmiistiir. Veri toplama;
Harput’taki secili yapilar, mimari belgeler, mekansal veriler; yapay zeka entagrasyonu: makine
O0grenmesi algoritmalar1 ve karar destek sistemler kullanilarak yapilarin konumu, erisilebilirlik
ve kullanic1 ihtiyaglarina gore olasi yeniden islevlendirme senaryolari; senaryo gelistirme:
yapay zeka ile desteklenen araglarla butik otel, kiiltiir merkezi, arttirilmis gergeklik, deneyim
miizesi gibi islevler i¢in senaryolar olusturulmustur. Yapay zeka entegrasyonu ve senaryo
gelistirme ile tarihi yapilarin mevcut durumunu anlayarak, bu yapilar i¢in yeniden islevlendirme
stratejileri olugturmaya ve bu siireci yapay zeka destekli sistemlerle organize etmeye yoneliktir.

Yapay zeka teknolojileri, tarihi yapilarin turizm odakli yeniden islevlendirilmesinde giiglii bir
arag olarak degerlendirilmektedir. Harput 6zelinde bu yaklagim, koruma ile kalkinma arasinda
bir koprii kurarak somut kiiltiirel mirasin korunmasi ve yeniden islevlendirilmesi konusunda
yapay zekanimn etkilerini incelemektedir. Yapay zeka tabanli araclarin yerel planlama
siireclerine entegre edilmesi ve tarihi yapilarin yeniden islevlendirilmesinde kiiltiirel mirasin
korunmasina katkida bulunmaktadir.

Sonug olarak, kiiltiirel mirasin korunmasindaki yapay zeka uygulamalari, kolektif mirasin
korunmas: ve topluma kazandirilmasi noktasinda 6nemli bir ilerlemeyi temsil etmektedir.
Teknolojik yeniligi, etik kaygilarla dengeleyerek, kiiltiirel mirasin gelecek nesiller icin
stirdiiriilebilir ve kapsayici bir sekilde korunmasini saglanabilir. Harput 6zelinde, yapilarin
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yapay zeka destekli analizler ile mekansal yeterlilik, kullanici ihtiyaci, ziyaret¢i yonlendirme,
ekonomik siirdiiriilebilirlik gibi kriterlerle degerlendirilerek optimum kullanim senaryolari
gelistirilebilir. Harput bolgesinde tarihi yapilarin yerel kimlikleri ve mimari karakteri korunarak
yeniden islevlendirildigi zaman, bir bdlgenin turistik ¢ekiciligini nasil arttirabilecegini
gostermektedir. Yapay zeka gibi teknolojilerin yardimu ile bu siire¢ daha siirdiiriilebilir, verimli
ve etkili hale gelebilir. Bu baglamda Harput gibi tarihi bolgelerde turizm politikalarinin kentsel
ve mimari planlama ile entegre olmasi, yerel kalkinmaya katk1 saglayarak ¢cok boyutlu ¢éziimler
sunacaktir.

Anahtar Kelimeler: Yapay zeka; Tarihi yapilar; Yeniden iglevlendirme; Turizm

ABSTRACT

Historical buildings are important structures that reflect the cultural identity, lifestyle,
sociocultural characteristics and collective memory of a society. These architectural structures
establish a connection between the past and the present by developing the cultural awareness,
aesthetic perception and social consciousness of the society. Through historical structures,
societies have the opportunity to recognize their own roots, establish a connection with the past
and develop cultural heritage awareness. In this respect, historical buildings are not only
physical structures that need to be preserved to understand the past, present and future of
society, but also strategic resources in terms of education, local development and economic
growth. Tourism routes designed around these structures make the historical and cultural layers
of a region visible through architectural elements. Architecture plays an important role in both
the preservation of these structures and their transfer to future generations. These structures
with historical and cultural value directly affect the attractiveness of a destination. Keeping this
heritage alive in a sustainable way, especially in the historical building and its surroundings, is
possible not only through restoration but also by re-functioning it to meet the needs of the
modern age.

The tourism sector has become an important tool for the preservation of historical structures
and the promotion of cultural heritage. Tourism based on cultural heritage and historical
structures makes local identity visible while also contributing to economic development.
However, in order for this potential to be evaluated effectively and permanently, technological,
scientific, participatory and data-based approaches are needed. At this point, artificial
intelligence (Al) technologies stand out as a tool that strengthens support mechanisms in terms
of architecture and urban planning, develops alternative studies and increases efficiency.

In the context of preserving and ensuring sustainability of cultural heritage, artificial
intelligence covers a wide range of areas, from spatial analysis to restoration processes, from
digital documentation to visitor experience design with virtual reality. Especially in the re-
functioning of historical structures, scenarios developed with artificial intelligence make it
possible to evaluate data together, thus offering sustainable solutions that bring the past and the
future together. In recent years, artificial intelligence technologies have been integrated into
these processes and have been effective in producing multi-layered solutions.
For example, artificial intelligence-supported analyses developed for historical structures in
Barcelona, Spain were used to create appropriate functional scenarios. Similarly, visitor density
was managed in a balanced manner thanks to artificial intelligence-supported pedestrian flow
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simulations for the Colosseum and its surroundings in Rome, Italy. In the Ephesus Experience
Museum in Izmir, the ArcheoGuide application was used to experience the ruined parts in a
lively and realistic way with portable and wearable tools in order to experience them on-site
without a guide.

The main purpose of this study is to develop an artificial intelligence-supported framework for
the re-functioning of historical structures located in the Harput area, which stands out with its
historical and cultural texture of Elazi1g, for touristic promotion purposes while preserving the
local architecture. By examining the use of artificial intelligence in the protection of architecture
and cultural heritage, the potential of artificial intelligence in the automation of design
processes, structural health monitoring, documentation of historical structures, damage
analysis, reconstruction studies, digitalization, re-functioning, and data collection has been
examined. The focal point in the data collection process is the selected historical buildings with
cultural value located in the Harput Neighborhood of Elazig. In the digital twin and
reconstruction process; the digital twin of the worn or damaged historical buildings is created,
providing an important resource for both their preservation and reconstruction. In this way, it
is aimed to support the socio-economic development of the region with sustainable strategies
and to protect the tangible cultural heritage. The research was conducted with a mixed method
approach using artificial intelligence-based simulations. Data collection; selected buildings in
Harput, architectural documents, spatial data; artificial intelligence integration: possible re-
functioning scenarios according to the location of the buildings, accessibility and user needs
using machine learning algorithms and decision support systems; scenario development:
scenarios were created for functions such as boutique hotel, cultural center, augmented reality,
museum of experience with tools supported by artificial intelligence. It aims to understand the
current status of historical structures through artificial intelligence integration and scenario
development, to create re-functioning strategies for these structures and to organize this process
with artificial intelligence-supported systems.

Artificial intelligence technologies are considered as a powerful tool in tourism-oriented reuse
of historical structures. In Harput, this approach examines the effects of artificial intelligence
on the protection and reuse of tangible cultural heritage by establishing a bridge between
protection and development. Integrating artificial intelligence-based tools into local planning
processes and reuse of historical structures contributes to the preservation of cultural heritage.

As a result, Al applications in the protection of cultural heritage represent significant progress
in terms of preserving and integrating collective heritage into society. By balancing
technological innovation with ethical concerns, sustainable and inclusive protection of cultural
heritage for future generations can be ensured. In the case of Harput, optimum usage scenarios
can be developed by evaluating structures with Al-supported analyses based on criteria such as
spatial adequacy, user needs, visitor orientation, and economic sustainability. It shows how the
touristic appeal of a region can be increased when historical structures in Harput are re-
functioned while preserving their local identities and architectural character. With the help of
technologies such as artificial intelligence, this process can become more sustainable, efficient
and effective. In this context, the integration of tourism policies with urban and architectural
planning in historical regions such as Harput will contribute to local development and provide
multi-dimensional solutions.

Keywords: Artificial intelligence; Historical buildings; Re-functioning, Tourism
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Baklagiller familyasindan olan soya fasulyesinin (Glycine max L. Merrill) yazlik ve tek yillik
olarak tarimi1 yapilir. Yapisinda yiiksek protein, karbonhidrat, yag orani ve vitaminler igerdigi
i¢in insan ve hayvan beslenmesinde 6nemli bir besin kaynagidir. Soyanin tohumlarinda %18-
24 sabit yag, %35-42 protein bulunmasi nedeniyle yag sanayinde genis kullanim alani
bulmaktadir. Soya tohumu yaginda olduk¢a yiliksek miktarda insan viicudu i¢in gerekli temel
yag asitleri olan linoleik, oleik ve linolenik gibi doymamuis yag asitleri vardir. Soya tohumunun
yag ve protein icerigi yaninda igerdigi %30 karbonhidrat ve %5 oraninda mineral madde, ¢ok
sayida vitamin ve degerli aminoasitler yoniinden de insan ve hayvan beslenmesinde 6nemli bir
yeri vardir. Giibreler, bitkileri yasam boyunca ihtiyac¢ duyarak topraktan aldigi makro ve mikro
besin elementlerinin yetersiz oldugu noktada destekler. Dogru giibre formu ve dozu bitkilerin
bliylime ve gelismesine olumlu katki saglayarak, birim alanda {iriin miktarini artirir. Giibreler
kimyasal formda oldugu gibi organik formda da uygulanabilir. Mevcut durumda ticari giibreler,
tarimsal iiretimin en miihim girdilerinden biridir, giibrelerin aktif sekilde kullanimi {irliniin
ekonomik getirisini 6nemli derecede artirmaktadir. Azotlu giibre uygulamasi ile tiim vejetasyon
siiresi boyunca, yikanma, buharlagsma, vb., etkiler nedeniyle bitkinin ihtiya¢ duydugu azotun
optimal diizeyde saglanamayacagi, buna karsilik bakteri agilama ile ilk gelisme devresinden
sonra olgunlasma donemine kadar azot fiksasyonu yapilabilecegi ve boylece daha fazla kuru
madde ve yiiksek verim elde edilebilecegi diislinlilmektedir. Bu ¢aligma soya fasulyesinin
farkli dozlarda azot kullaniminin verim ve verim unsurlarinin iizerine etkilerini belirlemek
amaciyla Diyarbakir ekolojik kosullarinda Dicle Universitesi Ziraat Fakiiltesi Tarla Bitkileri
bolumu Arastirma ve Uygulama alaninda (2024) bir yil siireyle yiiriitilmiistiir. Arastirmada
GAPSOY 16 cesit soya fasulyesi kullanilmistir. Arastirmada dort farkli azot dozu 6 kg/da 12
kg/da 18 kg/da ve 24 kg/da TSP ve amonyum siilfat giibresi ile sivi ve kati Rhizobium
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Jjaponicum bakterisi kullanilmistir. Ekimden 6nce tiim parsellere 6 kg/da TSP (triple siiper
fosfat %43*45 P205) ve Amonyum siilfat (NH4)2SO4 21% and 24% S) giibresi uygulanmustir.
Ciceklenme doneminde kalan gilibre miktarlar1 %46 {ire formunda uygulanmistir. Deneme
tesadiif bloklar1 deneme deseninde ii¢ tekerriirlii olarak diizenlenmistir. Parseller 4 m
uzunlugunda 4 sira, sira aras1 70 cm ve sira iizeri 5 cm olarak belirlenmistir. Tohum ekimleri 6
Mayis 2024 tarihinde makine ile yapilmistir. Arastirmada fenolojik gozlemler olarak ¢ikis giin
sayist, ilk ¢igeklenme giin sayisi, % 50 ¢iceklenme giin sayis1 ve % 50 bakla baglama giin sayis1
tespit edilmistir. Agronomik gozlemler olarak Bitki boyu, dal sayist, ilk bakla yiiksekligi, ilk
bakla yiiksekligi, tohum sayisi, 100 tohum agirligi, 100 tohum agirligi, hasat indeksi ve
biyolojik verim parametreleri incelenmistir. Kalite 6zellikleri olarak protein orani, yag orani ve
yag verimi incelenmistir. Fenolojik Ozellikler:1) Cikis giin sayis1 i¢in tohumun ekiminden
cikislarin gergeklestigi zamana kadar gegen giin sayisi incelenmistir. 2) Ilk ciceklenme giin
sayis1 i¢in tohumun ekiminden ilk ¢igeklenmenin goriildiigii zamana kadar gecen giin sayisi
incelenmistir. 3) % 50 ciceklenme giin sayisi i¢in tohumun ekiminden % 50 ¢igeklenmenin
goriildiigli zamana kadar gecen giin sayisi incelenmistir. 4) % 50 bakla baglama giin sayis1 igin
tohumun ekiminden % 50 baklalarin olustugu zamana kadar gecen giin sayis1 incelenmistir.
Agronomik Ozellikler: 1) Bitki boyu i¢in her parselden tesadiif olarak secilen 10 &rnek bitkide,
kok bogazi ile bitkinin en u¢ noktast arasindaki uzaklik cm olarak 6lgiilerek ortalamalari
alimmustir. 2) Dal sayisi i¢in her parselden rastgele olarak segilen hasat olgunluguna gelmis 10
bitkinin govde iizerindeki dallar1 sayilip, ortalamalar1 alinarak bitki basimna dal sayist
“adet/bitki” olarak elde edilmistir. 3) Ilk bakla yiiksekligi icin her parselden tesadiif olarak
secilen 10 6rnek bitkide, olusan ilk baklalarin kdk bogazina olan uzakligi cm olarak ol¢iilerek
cesitlere ait ilk bakla yiiksekligi ortalama degerleri bulunmustur. 4) Bakla Sayisi ve tohum
Sayis1 i¢in her parselden rastgele secilen hasat olgunluguna gelmis 10 bitkinin {izerinde bulunan
baklalar agilarak soya tohumlari ¢ikarilmis ve elde edilen tiim tohumlar sayilip ve ortalamasi
alinarak bitki basina tohum sayis1 “adet/bitki” olarak elde edilmistir. 6) 100 Tohum Agirlig
icin her parselden tesadiifen alinan tohumlar, tohum sayma makinesinden gegirilerek elde
edilen 400 adet tohum tartilarak ve ortalamasi alinarak 100 tane agirligi “g” cinsinden
hesaplanmigtir. 7) Tohum verimi i¢in her deneme parselinden kenar tesirleri atildiktan sonra
geriye kalan alan hasat edilerek kurumaya alinmis daha sonra harman makinesinde
harmanlanarak parsel verimleri bulunmus bu veriler iizerinden hektara verim kg/da olarak
tohum verimi hesaplanmistir. Arastirma Sonuglarina gore; giibre uygulamalarinin % 50 bakla
baglama giin sayisina (giin), bakla sayisina (adet/bitki), tohum sayisina ( adet/bitki ) etkisi
onemli bulunmustur. Bitki boyu (cm), ilk bakla ytiksekligi (cm), 100 tohum agirligi (g), tohum
verimi (kg/da), hasat indeksi (%) tizerine olan etkisi 6nemsiz bulunmustur. %50 Tohum say1s1
en yiksek 6 kg/da azot uygulamasinda goézlemlenirken en diisiik olarak 18 kg/da azot
uygulamasinda gozlemlenmistir. Bakla sayisi en yiliksek 6 kg/da azot uygulamasinda
gozlemlenirken en diisiik olarak 18 kg/da azot uygulamasinda gbzlemlenmistir.

Anahtar Kelimeler: Soya, Azot; Bakteri; Tane verimi

ABSTRACT

Soybean (Glycine max L. Merrill), which is a member of the legume family, is cultivated as a
summer and annual plant. It is an important source of nutrition for humans and animals because
it contains high levels of protein, carbohydrates, fat and vitamins. Soybean seeds contain 18-
24% fixed oil and 35-42% protein, which makes them widely used in the oil industry. Soybean
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seed oil contains a high amount of unsaturated fatty acids such as linoleic, oleic and linolenic,
which are essential fatty acids for the human body. Soybean seed has an important place in
human and animal nutrition in terms of its 30% carbohydrates, 5% minerals, numerous vitamins
and valuable amino acids, in addition to its oil and protein content. Fertilizers support plants at
a point where the macro and micronutrient elements they need throughout their lives and take
from the soil are insufficient. The correct fertilizer form and dosage contribute positively to the
growth and development of plants, increasing the amount of product per unit area. Fertilizers
can be applied in organic form as well as in chemical form. Currently, commercial fertilizers
are one of the most important inputs of agricultural production, and active use of fertilizers
significantly increases the economic return of the product. It is thought that with N fertilizer
application, the nitrogen required by the plant cannot be provided at an optimal level due to
effects such as leaching, evaporation, etc. throughout the vegetation period, whereas nitrogen
fixation can be achieved with bacterial inoculation after the first development period until the
maturation period, and thus more dry matter and high yield can be obtained. This study was
carried out for one year in Diyarbakir ecological conditions in the Field Crops Department of
Dicle University Faculty of Agriculture Research and Application area (2024) in order to
determine the effects of different doses of nitrogen use on yield and yield components of
soybean. GAPSOY16 variety soybean was used in the study. Four different nitrogen doses of
6 kg/da, 12 kg/da, 18 kg/da and 24 kg/da TSP and ammonium sulfate fertilizer and liquid and
solid Rhizobium japonicum bacteria were used in the study. Before planting, 6 kg/da TSP (triple
super phosphate %43*45 P205) and Ammonium sulphate (NH4)2SO4 21% and 24% S)
fertilizer was applied to all plots. The remaining fertilizer amounts during the flowering period
were applied in the form of 46% urea. The experiment was arranged in a randomized block
design with three replications. The plots were determined as 4 m long, 4 rows, 70 cm between
rows and 5 cm on rows. Seed sowing was done by machine on May 6, 2024. In the research,
days to emergence, days to first flowering, 50% days to flowering and 50% days to pod binding
were determined as phenological observations. Plant height, number of branches, first pod
height, first pod height, seed number, 100 seed weight, 100 seed weight, harvest index and
biological yield parameters were examined as agronomic observations. Protein ratio, oil ratio
and oil yield were examined as quality traits. Phenological Characteristics: 1) For the number
of days to emergence, the number of days from seed sowing to the time of emergence was
examined. 2) For the number of days to first flowering, the number of days from seed sowing
to the time of first flowering was examined. 3) For the number of days to 50% flowering, the
number of days from seed sowing to the time of 50% flowering was examined. 4) For the
number of days to 50% pod setting, the number of days from seed sowing to the time of 50%
pod formation was examined. Agronomic Characteristics: 1) For plant height, the distance
between the root collar and the top point of the plant in 10 randomly selected sample plants
from each plot was measured in cm and their averages were taken. 2) For the number of
branches, the branches on the trunk of 10 plants randomly selected from each plot that were at
harvest maturity were counted and their averages were taken, and the number of branches per
plant was obtained as “number/plant”. 3) For the first pod height, the distance of the first pods
to the root collar was measured in cm on 10 randomly selected sample plants from each plot
and the average first pod height values of the varieties were found. 4) For the number of pods
and seeds, the pods on 10 randomly selected plants from each plot that were ripe for harvest
were opened and soybean seeds were removed and all the seeds obtained were counted and the
average was taken to obtain the number of seeds per plant as "piece/plant". 6) For the weight
of 100 seeds, the seeds randomly taken from each plot were passed through the seed counting
machine and the weight of 100 seeds was calculated in "g" by weighing 400 seeds obtained and
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taking the average. 7) For the seed yield, the remaining area was harvested and dried after
removing the edge effects from each trial plot and then threshed in the threshing machine and
the parcel yields were found and the seed yield per hectare was calculated as kg/da based on
these data. According to the research results; The effect of fertilizer applications on 50% pod
binding number of days (days), pod number (piece/plant), seed number (piece/plant) was found
to be significant. The effect on plant height (cm), first pod height (cm), 100 seed weight (g),
seed yield (kg/da), harvest index (%) was found to be insignificant. While the highest 50% seed
number was observed in 6 kg/da nitrogen application, the lowest was observed in 18 kg/da
nitrogen application. While the highest pod number was observed in 6 kg/da nitrogen
application, the lowest was observed in 18 kg/da nitrogen application.

Keywords: Soybean; Nitrogen, Bacteria; Grain yield
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Tarihi yapilarin statik ve dinamik davramiglarinin analizinde, malzeme c¢esitliligi, yapim
teknikleri, yaslanmaya bagli bozulmalar ve depremsellik gibi faktorler nedeniyle 6zel
miihendislik yaklasimlarina ihtiya¢ duyulmaktadir. Bu yapilar genellikle tas, tugla, har¢ gibi
heterojen ve siireksiz malzemelerle insa edilmistir ve zamanla yapisal hasar birikimleri
gostermistir. Bu baglamda, Sonlu Elemanlar Yontemi (SEM), hem yerel hem de global diizeyde
davraniglarin modellenmesi agisindan 6nemli bir ara¢ sunmaktadir. SEM’in tarihi yapilara
uygulanmasinda ise temel olarak makro modelleme ve mikro modelleme yaklasimlar1 one
¢ikmaktadir.

Makro modelleme yaklasimi, tarihi yapilarda yap1 elemanlarinin bir biitiin olarak ele alindig,
malzeme davraniglarinin ortalama (homojenlestirilmis) degerlerle temsil edildigi bir yontemdir.
Bu yaklagimda tas, tugla ve har¢ gibi bilesenler ayristirilmaz; duvar gibi elemanlar tekil bir
malzeme olarak tanimlanir. Makro modeller genellikle yap1 6l¢eginde analiz yapilmasini
kolaylastirir ve 6zellikle deprem etkisi altinda genel davranisin, gdgme mekanizmalarinin ve
yapmun rijitlik-deformasyon iligkilerinin degerlendirilmesinde kullanilir. Bu modeller,
bilgisayar hesaplama maliyetini diisiik tutar ve genis 6l¢ekli yapilar i¢in pratik ¢oziimler sunar.
Ancak catlak baglangici, yayilimi ve lokal hasarlar gibi detaylarin modellenmesi bu yaklagimda
sinirlidir. Ayrica, dogru sonuglar elde edebilmek i¢cin malzeme parametrelerinin dogru kalibre
edilmesi biiyiik 6nem tasir.

Buna karsilik, mikro modelleme yaklasimi, yap1 malzemelerinin detayl sekilde tanimlandig,
her bir tasiyici birim (tas, tugla) ile har¢ baglantilarinin ayr1 ayr1 modellendigi daha hassas ve
ayrintili bir tekniktir. Bu yaklasimda tasiyici bloklar ve bunlar1 baglayan harc¢ tabakalari
birbirinden bagimsiz elemanlar olarak ele alinir. Bdylece catlak olusumu, ilerlemesi, kopma ve
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temas kayiplar1 gibi hasar mekanizmalar1 dogrudan analiz edilebilir. Mikro modelleme,
0zellikle malzeme diizeyindeki gerilme-gerinim iliskilerinin, kesme ve ¢ekme dayanimlarinin
ya da zayif noktalardaki davranislarin detayli incelenmesi gerektiginde tercih edilir. Ancak
yiiksek hesaplama giicii gerektirmesi, geometri ve malzeme parametrelerinin dogru sekilde
tanimlanmasinin zorlugu gibi nedenlerle yalnizca sinirli alanlarda uygulanabilir. Genellikle
kiictik Olgekli 6rnek yapr elemanlarinda ya da yapinin kritik bolgelerinde kullanimi tercih
edilmektedir.

Mikro modelleme, uygulamada iki ana baglik altinda incelenebilir: dogrudan mikro modelleme
ve basitlestirilmis mikro modelleme. Dogrudan modellemede her tag ve harg tabakas1 geometrik
ve mekanik olarak modellenirken, basitlestirilmis modellemede tas bloklar arasinda birlesim
ylizeyleri esas alinir ve bu bolgelerde davranis modelleri uygulanir. Her iki yontem de farkli
derecelerde hassasiyet saglar, ancak dogru sonugclar i¢in deneysel verilerle desteklenmeleri
Onerilir.

Her iki yaklagimin avantaj ve sinirliliklarini birlestirmeyi hedefleyen ¢ok dlgekli modelleme
(multiscale modelling) teknikleri son yillarda ilgi ¢cekmektedir. Bu hibrit modellerde yapinin
bazi boliimleri (6rnegin ¢atlaklarin yogunlastigi ya da detayli inceleme gereken noktalar) mikro
modellerle, diger boliimleri ise makro modellerle temsil edilerek hem dogruluk hem de analiz
stiresi acisindan denge saglanir. Bu tiir yaklasimlar, 6zellikle biiyilik 6l¢ekli tarihi yapilar i¢in
optimize edilmis ¢dzlimler sunma potansiyeline sahiptir.

Uygulamada, bu yontemler pek cok tarihi yapmnin analizinde basariyla kullanilmaktadir.
Ornegin; Italya’da deprem riski altindaki tarihi tas kopriilerin mikro modellerle detayli catlak
analizleri gerceklestirilmis, Tiirkiye’de ise Ayasofya gibi biiylik olcekli yapilarin genel
davraniglart makro modellerle degerlendirilmistir. Bazi ¢aligmalarda, yapi elemanlarinin
deneysel testleri sonucunda elde edilen parametrelerle SEM modelleri kalibre edilmis ve hem
dogrusal hem de dogrusal olmayan analizler gerceklestirilmistir.

Tarihi yapilarin giivenligini degerlendirmek ve restorasyon oncesinde yapisal davranislarini
dogru sekilde anlayabilmek icin sonlu elemanlar yontemi biiyiik 6nem tasimaktadir. Mikro ve
makro modelleme yaklagimlari, analiz amaci, veri miktari, hesaplama kapasitesi ve yapi
blyiikliigline gore sec¢ilmelidir. Mikro modeller detaylara odaklanirken; makro modeller geneli
kavramada etkilidir. Bu yontemlerin birlikte ya da ayr1 ayr1 kullanimi, tarithi yapilarin
korunmasi, gili¢lendirilmesi ve gelecek kusaklara aktarilmasi agisindan bilimsel dayanak
olusturur.

Calismada, tarihi bir yapinin duvarinin bir kismi makro ve basitlestirilmis mikro yontemleriyle
modellenmis, zaman tanim alaninda analiz yontemiyle deprem etkileri altinda dinamik analiz
yapilmistir. Basitlestirilmis mikro yonteminin kabul edilebilir sonuglar iirettigi sonucuna
vartlmistir. Ancak yontemde yapilan homojenlestirme igleminin, yapidan alinacak numune
deneyleri ile dogrulanmasi gerekmektedir. Bu numunenin hem yigma birimi hem de harci
igermesi Onerilmektedir.

Anahtar Kelimeler: Tarihi yapilar; Sonlu Elemanlar Metodu (SEM); Makro modelleme;
Mikro modelleme; Yapisal analiz
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ABSTRACT

The analysis of the static and dynamic behavior of historical structures requires specialized
engineering approaches due to factors such as material diversity, construction techniques,
aging-related deterioration, and seismicity. These structures are typically built using
heterogeneous and discontinuous materials like stone, brick, and mortar, and have accumulated
structural damage over time. In this context, the Finite Element Method (FEM) is a valuable
tool for modeling both local and global structural behaviors. The application of FEM to
historical structures generally involves two main approaches: macro modeling and micro
modeling.

The macro modeling approach treats structural elements as a whole and represents material
behavior using averaged (homogenized) values. Components such as stone, brick, and mortar
are not modeled separately; instead, elements like walls are defined as a single material. This
approach facilitates large-scale structural analysis, especially under seismic loads, allowing the
assessment of global behavior, collapse mechanisms, and stiffness-deformation relationships.
It is computationally efficient and practical for large-scale structures. However, it has
limitations in capturing detailed phenomena such as crack initiation, propagation, and localized
damage. Accurate calibration of material parameters is essential for reliable results.

In contrast, the micro modeling approach offers a more detailed and precise technique by
explicitly modeling individual units (e.g., stones, bricks) and the mortar joints between them.
This allows for direct analysis of damage mechanisms such as cracking, detachment, and loss
of contact. Micro modeling is preferred when investigating material-level stress-strain
relationships or the behavior of weak zones. However, it requires significant computational
resources and accurate geometric and material definitions, limiting its use to smaller elements
or critical regions of a structure.

Micro modeling can be categorized into direct and simplified approaches. In direct modeling,
each unit and mortar layer is geometrically and mechanically defined, whereas simplified
modeling focuses on interface behavior between blocks. Both methods require experimental
validation for accurate outcomes.

Recently, multiscale modeling techniques combining both macro and micro approaches have
gained attention. In these hybrid models, critical regions are modeled in detail (micro), while
the rest of the structure is represented with macro models, balancing accuracy and
computational efficiency.

These methods have been successfully applied in practice. For example, detailed crack analyses
have been conducted on seismic-prone historic stone bridges in Italy using micro modeling,
while large structures like Hagia Sophia in Turkey have been assessed using macro models. In
some cases, FEM models are calibrated with experimental data, enabling both linear and
nonlinear analyses.

FEM plays a crucial role in assessing the safety and structural behavior of historical buildings
before restoration. The choice between macro and micro modeling should be based on analysis
objectives, data availability, computational capacity, and structure size. While micro models
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focus on detail, macro models provide an overall understanding. Their combined or separate
use offers a scientific basis for preserving and strengthening historical structures for future
generations.

In the study, a section of the wall of a historical building was modeled with macro and
simplified micro methods, and dynamic analysis was performed under earthquake effects with
the time history analysis method. It was concluded that the simplified micro method produced
acceptable results. However, the homogenization process performed in the method should be
verified with sample tests to be taken from the structure. It is recommended that this sample
includes both the masonry unit and the mortar.

Keywords: Historical structures, Finite Element Method (FEM);, Macro modeling; Micro
modeling; Structural analysis
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Gilintimiizde cevresel faktorler, UV radyasyonu ve yasam tarzina bagli olarak artan oksidatif
stres, ciltte erken yaslanma, renk diizensizlikleri, elastikiyet kaybi ve hiicresel hasar gibi bircok
olumsuz etkiye neden olmaktadir. Bu nedenle kozmetik endiistrisi, sentetik antioksidanlara
alternatif olarak dogal kaynakli, biyolojik olarak aktif bilesenler iceren iirlinlere yonelmektedir.
Bitkisel ekstraktlar bu alanda 6nemli bir potansiyel tasimakta olup, 6zellikle fenolik ve
flavonoid bilesenler agisindan zengin bitkiler, antioksidan etkileri nedeniyle dikkat
¢ekmektedir.

Bu aragtirmanin temel amaci, mazi mesesi (Quercus infectoria) tohumu ekstraktlarinin
antioksidan ozelliklerini degerlendirmek ve bu bitkilerin kozmetik endiistrisinde
kullanilabilirligi konusunda bilimsel bir temel olusturmaktir. Bu bitkilerin kozmetik
formiilasyonlarda kullanilabilme potansiyeli, dogal ve giivenilir cilt bakim {irlinleri taleplerine
yanit olarak endiistri i¢in yenilik¢i secenekler sunabilir.

Bu calismada, maz1 mesesi tohumu iki farkli ekstraksiyon yontemiyle etanol ekstraktlarinin
antioksidan 6zellikleri incelendi. Mazi mesesi tohumu ekstraktlar1 soxhlet ve maserasyon
yontemi kullanilarak elde edildi. Toplam flavonoid bilesen miktarlari, DPPH radikal sondiirme
aktivitesi, indirgeme giicii, metal selatlama aktiviteleri ve LC-MS/MS yontemi ile fenolik
madde analizi yapilip bu bitkilerin kozmetik sektoriinde antioksidan bilesenler olarak
kullan1lma potansiyelleri degerlendirildi.

Calismamizda elde edilen verilere gore, Toplam flavonoid bilesen miktar tayininde mazi mesesi

Soxhlet ekstrakt1 10.65 £ 0.272 pg quersetin igerirken, Maserasyon ekstrakt1 4.73 + 0.09 ug
quersetin icermektedir. DPPH radikal sondiirme aktivitesi tayininde Soxhlet yontemiyle
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calisilan konsantrasyon araliginda mazi mesesi etanol ekstraktinin DPPH radikalini séndiirme
aktivitesi % 86.75+0.7— 95.67+0.5 arasinda, Maserasyon yontemiyle calisilan konsantrasyon
aralifinda maz1 mesesi etanol ekstraktinin DPPH radikalini sondiirme aktivitesi 88.72+1.5—
95.64+0.4 arasinda, pozitif kontrol olarak kullanilan BHT’nin % 36.96£1.5— 95.78+0.6
arasinda bulundu. Bitki ekstraktlarinda indirgeme giicii, 50-500 ug/ml konsantrasyon araliginda
degerlendirildi. Bu aralikta, Soxhlet yontemiyle mazi1 mesesi etanol ekstraktinin absorbans
degeri 0.65+0,02 — 2.7£0.03 arasinda; Maserasyon yontemiyle mazi mesesi etanol
ekstraktlarinin absorbans degerleri 0.61+£0.03 — 2.584+0.04 araliginda bulundu (Sekil 4.6).
Pozitif kontrol olarak kullanilan BHT'nin absorbans degerleri 0.49+0.02 ile 1.98+0.05
aralifinda, BHA'nin absorbans degerleri ise 0.44+0.018 ile 2.18+0.011 araliginda ol¢iildii.
Metal selatlama aktivitesi incelendiginde 50-500 pg/ml konsantrasyon araliklarinda
degerlendirildi. Bu konsantrasyon araliginda Soxhlet yontemiyle mazi mesesi etanol
ekstraktinin metal selatlama aktivitesi % 20.4+1.70— 44.52+1.83 arasinda, Maserasyon
yontemiyle mazi1 mesesi etanol ekstraktinin metal selatlama aktivitesi % 27.89+1.50—49.5+2.10
arasinda bulundu. Pozitif kontrol olarak kullanilan EDTA’nin % 96.48+2.05 — 98.75+0.8
arasinda ve BHT’nin % 12.73£3.74— 67.93+£3.05 arasinda bulundu. LC-MS/MS (Sivi
Kromatografi — Tandem Kiitle Spektrometrisi) yonteminde soxhlet ve maserasyon mazi mesesi
yontemiyle mazi mesesi etanol ekstraktinin fenolik bilesenleri nitel ve nicel olarak incelendi.
Analiz edilen 53 fenolik bilesen arasindan gallic asit, tannic asit, ellagic asit ve quinic asit gibi
bilesenlerin 6ne c¢iktigr goriildi. Boylece, LC-MS/MS analiz verileriyle desteklenip ve
ekstraktlardaki spesifik fenolik bilesikler nicel ve nitel olarak belirlendi.

Yapilan c¢alismalar sonucunda mazi mesesi antioksidan ozelliklerini detayli bir sekilde ortaya
koyarak, bu bitkilerin kozmetik sektdriinde kullanilabilir bilesenler olarak potansiyel tasidigini
gostermektedir. Sonug olarak, bu ¢alisma mazi mesesi tohumunun yiiksek fenolik igerigi ve
giiclii indirgeme kapasitesi ile yaslanma karsit1 ve cilt yenileyici liriinlerde dogal antioksidan
kaynagi olarak kullanilabilecegini ortaya koymakta ve bu alanda yapilacak ileri ¢aligmalar igin
bilimsel bir temel olusturmaktadir.

Anahtar Kelimeler: Antioksidan, DPPH, Serbest radikaller, Mazi mesesi, Dogal kozmetik

ABSTRACT

Nowadays, due to environmental factors, UV radiation, and lifestyle-related influences,
increased oxidative stress leads to numerous adverse effects on the skin, including premature
aging, pigmentation disorders, loss of elasticity, and cellular damage. Consequently, the
cosmetic industry has been shifting towards products containing biologically active compounds
derived from natural sources as alternatives to synthetic antioxidants. In this regard, plant
extracts hold significant potential, particularly those rich in phenolic and flavonoid compounds
due to their notable antioxidant properties.

The primary aim of this research is to evaluate the antioxidant properties of oak gall (Quercus

infectoria) seed extracts and to establish a scientific basis for their potential use in the cosmetic
industry. The ability of these plants to be incorporated into cosmetic formulations could provide
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innovative solutions for the industry, addressing the growing demand for natural and safe
skincare products.

In this study, the antioxidant properties of ethanol extracts of oak gall seeds obtained through
two different extraction methods—soxhlet and maceration—were investigated. The total
flavonoid contents, DPPH radical scavenging activity, reducing power, metal chelating
activities, and phenolic compound profiles via LC-MS/MS were analyzed to assess the potential
use of these plant extracts as antioxidant agents in the cosmetic field.

According to the data obtained in our study, the total flavonoid content analysis revealed that
the Quercetin equivalent in the oak gall (Quercus infectoria) ethanol extract obtained via
Soxhlet extraction was 10.65 +0.272 ng, while it was 4.73 + 0.09 pg in the maceration extract.
In the DPPH radical scavenging activity assay, the oak gall ethanol extract obtained via Soxhlet
extraction exhibited a radical scavenging activity ranging between 86.75+0.7% and
95.67+0.5% within the tested concentration range. In contrast, the ethanol extract obtained via
maceration showed an activity range of 88.72+1.5% to 95.64+0.4% within its concentration
range. As a positive control, BHT demonstrated a DPPH radical scavenging activity ranging
from 36.96+1.5% to 95.78+0.6%. The reducing power of the plant extracts was evaluated in
the concentration range of 50—-500 pg/ml. In this range, the absorbance values of the oak gall
ethanol extract obtained by Soxhlet extraction ranged from 0.65+0.02 to 2.7+0.03, while the
absorbance values of the extract obtained via maceration ranged from 0.61+0.03 to 2.58+0.04
(Figure 4.6). The absorbance values of the positive controls, BHT and BHA, ranged from
0.49+0.02 to 1.98+0.05 and from 0.44+0.018 to 2.18+0.011, respectively. For the metal
chelating activity, evaluations were made within the concentration range of 50-500 pg/ml. In
this range, the metal chelating activity of the oak gall ethanol extract obtained by Soxhlet
extraction was found to be between 20.4+1.70% and 44.52+1.83%, while the activity of the
maceration extract ranged from 27.89+1.50% to 49.5+2.10%. The positive controls, EDTA and
BHT, exhibited metal chelating activities between 96.48+2.05% — 98.75+0.8% and
12.73+3.74% — 67.93+3.05%, respectively. Using the LC-MS/MS (Liquid Chromatography —
Tandem Mass Spectrometry) method, the phenolic compounds in the ethanol extracts of oak
gall obtained via Soxhlet and maceration methods were qualitatively and quantitatively
analyzed. Among the 53 phenolic compounds identified, gallic acid, tannic acid, ellagic acid,
and quinic acid were found to be predominant. Thus, supported by LC-MS/MS analysis data,
specific phenolic compounds in the extracts were determined quantitatively and qualitatively.

As a result of these studies, the antioxidant properties of oak gall were comprehensively
demonstrated, revealing its potential as a valuable ingredient in the cosmetic industry. In
conclusion, this study suggests that due to its high phenolic content and strong reducing
capacity, oak gall seed can be considered a natural antioxidant source for use in anti-aging and
skin-regenerating cosmetic products, thereby providing a scientific foundation for future
research in this field.

Keywords: Antioxidant, DPPH, Free radicals, Gall oak, Natural cosmetics
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Bu calisma kapsaminda, Diyarbakir'daki cesitli yap1 gruplarina ait toplam 349 siitun
incelenmistir. incelenen yapilar arasinda 19 camide 179 siitun, 36 konutta 41 siitun, 6 kilisede
88 siitun, 2 papaz evinde ise 4 siitun tespit edilmistir bu verilere ek olarak 2 burgta 11 siitun
Hasanpasa Hani'nda 26 ve 7. kolordu komutanhigindan 4 siitun incelenmistir. inceleme
asamasinda lazer metre ya da serit metre yardimiyla siitunlarin oOlgiileri alinarak ¢izimleri
yapilmustir. Saha ¢alismasina ek olarak il bazinda ilgili kurumlarin arsivlerinden faydalanak
cizimler tamamlanmistir. Cizimleri hazirlanan siitunlar sahada fotograflarla birlikte detayl
bir sekilde belgelenmis, envanterleri olusturulmustur. Siitunlar; malzeme, sekil, tasiyicilik
ozellikleri, kullanildig1r yer ve donemi gibi kriterlere gore simiflandirilmistir. Bir yapidaki
benzer Ozelliklere sahip siitunlar bir 6rnek olarak kayda alinirken, malzeme ve boyut
acisindan farkl siitunlar ayr1 ayr1 kaydedilmistir. Diyarbakir'in mimari mirasinin korunmasi
ve daha ileri arastirmalar i¢in 6nemli bir veri kaynagi olusturmaktadir. Elde edilen veriler,
bolgedeki tarihi yapilarin restorasyonu ve korunmasi agisindan faydali olacaktir. Ayrica,
farkli yapa tiirlerinde yer alan siitunlarin incelenmesi, bolgenin estetik ve kiiltlirel mirasini
anlamamiza katki saglamaktadir.

Diyarbakir, tarihsel siire¢ igerisinde bir¢ok farkli medeniyete ev sahipligi yapmistir. Bu
medeniyetler, egemenlikleri siiresince sehre 6zgiin mimari yapilar insa etmis ya da mevcut
yapilar1 onararak yeniden islevsel hale getirmislerdir. Giiniimiize ulasan bu yapilar, surlar,
hanlar, camiler, kiliseler ve geleneksel konutlar gibi cesitli tipolojilerde siniflandirilabilir. Bu
yapilarin biiyiik bir kismi, Diyarbakir’in tarihi kent dokusu olarak kabul edilen ve geleneksel
kentsel yapisin1 koruyan Surici bolgesinde yer almaktadir. Her bir yapi, donemin mimari
ozelliklerini yansitan 6zglin tasarimlara sahip olup, sehirdeki farkli kiiltiirel ve dini etkileri de
vurgulamaistir.

Bolgedeki yapilagsmada yerel malzeme kullanimi oldukca yaygindir. Diyarbakir'in tarihi ve
kiiltiirel mimarisinde belirleyici bir rol oynayan baglica malzeme, yiiksek oranda bazalt i¢eren

187



Dicle Universitesi - 3. Uluslararast Fen Bilimleri Lisansiistii Arastirmalar Sempozyumu,
12-14 Mayis 2025, Diyarbakir

dogal tastir. Geleneksel yap1 malzemesi olarak, bazaltin yani sira kireg tast ve gesitli kayag
tiirleri de kullanilmistir.

Tas malzeme, dayanikliligi sayesinde yapinin tasiyict roliinii stlenmistir. Yapt agirligi,
duvar, kemerler ayaklar1 veya siitunlarla zemine aktarilmistir. Bu yap1 elemanlari, sadece
yapisal statigi temin etmekle kalmayip, ayn1 zamanda mekansal organizasyonu ve estetik
degerleri de destekleyen unsurlar olarak one ¢ikmistir. Bu sistemin en eski elemanlarindan
biri slitunlardir. Siitun dikey yiik tasiyan, genellikle dairesel kesitli, bazen de ¢okgen kesitli
sekillerde olan, yapilarinin tagiyici elemani" olarak aciklanmistir. Diyarbakir siitunlari, ¢esitli
kategorilerde incelenebilir. Bu kategoriler, malzeme tiiriine, siitunun sekline, tasiyicilik
Ozelligine, parga sayisina bulundugu mekana ve yapildigi doneme gore belirlenebilir. Her bir
grup, Diyarbakir'daki siitunlarin karakteristik 6zelliklerini anlamamiza yardimci olur ve sehrin
tarihi yapilarindaki mimari ¢esitliligini ortaya koyar.

Malzemelerine gore siitunlar incelendiginde, Diyarbakir’daki siitunlarin baslica malzeme
tirleri arasinda bazalt, kire¢ tas1 ve diger kayaclar yer almaktadir. Bazalt, hem dayaniklilig
hem de kolay erisilir olmasindan dolay1 kullanimda birinci siradadir. Kireg tasi ise daha hafif
yapisi ile bir¢ok siitunda bazalt tasi ile beraber kullanilmis kolay sekillenmesinden dolay1
sislemeye elveriglidir. Diger kayac tiirleri de Ulu Cami’de doneme ait siitunlarda
kullanilmistir.  Sekillerine gore yapilan smiflandirmada ise, siitunlar g¢esitli formlarda
karsimiza cikar. Bunlar arasinda silindirik, demet seklinde olan siitunlar ve ¢okgen formlu
siitunlar yer alir. Ayrica, tamburlu siitunlar da Diyarbakir'daki siitun tipleri arasinda énemli
bir yer tutar. Silindirik siitunlar, genellikle klasik mimarinin bir pargas: olarak karsimiza
cikarken, demet seklinde olan siitunlar daha gorsel ve dekoratif bir islev iistlenir. Cokgen
formlu siitunlar ise genellikle yapilarin belirli alanlarinda, estetik amagla kullanilir. Tasiyicilik
ozelliklerine gore siitunlar, iki ana gruba ayrilabilir. Bir grup, tasiyici islevi goren siitunlardan
olusurken, diger grup, estetik amaglarla kullanilan ve ayaklarinin 6niine sergilenen siis unsuru
olarak yer alan siitunlardan meydana gelir. Parga sayisina gore yapilan gruplamada ise,
stitunlar genellikle {i¢ ana kisimdan olusur; kaide, gévde ve baslik. Kaidesi, govdesi ve basligi
olan siitunlar, tamamlanmis ve islevsel silitunlar olarak degerlendirilirken, bazi siitunlarin
kaidesi olmayabilir ya da gdvdesi daha fazla parcadan olusabilir. Bu pargalarin sayisi, siitunun
yapisal biitlinliigiinli ve estetik degerini dogrudan etkiler. Bir diger grup ise bulundugu yere
gore siniflandirilmasidir. Siitunlar, camilerde, 6zellikle harem, avlu, sadirvan gibi alanlarda
yer alirken, kiliselerde ise genellikle apsis veya dis mekanlarda bulunur. Konutlarda ise
stitunlar, ¢ogunlukla eyvanlarda ya da merdiven kdsesinde tasiyici olarak yer alir. Ayrica
surlarda, 6zellikle Ke¢i Burcu ve 7 Kardesler Burcu’nda siitunlar i¢ kisimda tonozlari
tasiyarak yap1 i¢ yliksekligini artirir. Diyarbakir’daki hanlardan Hasanpasa Hanindan siitunlar
revaklar1 ve sadirvaninda yerini almig ve sehrin mimari dokusuna oOnemli katkilarda
bulunmustur. Son olarak, siitunlarin yapildigi donemlere gore siniflandirilmasi siitiin
basliginda veya bulundugu yapinin yapim tekniklerinden bakarak yapim dénemini anlamak
miimkiindiir. Roma dénemi yapilarinin bilinen klasik diizeni olan dor, iyon ve korint tipi
bagliklari ii¢ 6rneginide calisma kapsaminda ayirabilmek miimkiindiir.

Diyarbakir’daki siitunlar, tarihi yapilar1 ve kiiltiirel miras1 yansitan 6nemli unsurlar olup,
malzeme, sekil, tasiyicilik, parca sayisi, yapildigi donem ve konumlarina gore yapilan
siniflandirmalar, bu siitunlarin mimari ve estetik degerini daha iyi anlamamiza olanak tanir.
Bu ¢ok yonlii bakis acis1, Diyarbakir’in tarihi ve kiiltiirel mirasinin derinliklerine inmemizi
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saglar. Elde edilen veriler, bolgedeki tarihi yapilarin restorasyonu ve korunmasi agisindan
faydali olacaktir.

Anahtar Kelimeler: Siitun; Siitun Basligi; Diyarbakir; Surigi;

ABSTRACT

As part of this study, a total of 349 columns belonging to various building groups within the
provincial boundaries of Diyarbakir were examined in detail. During the fieldwork, columns
from a variety of architectural categories that contribute to the historical fabric of the city—
such as mosques, churches, residences, inns, and military structures—were evaluated. Among
the structures examined, 179 columns were identified in 19 mosques, 46 columns in 37
residential buildings, 88 columns in 6 churches, and 4 columns in 2 priest houses. In addition,
11 columns were documented in 2 bastions, 26 columns in the historical Hasanpasa Inn, and 4
columns in a structure belonging to the 7th Army Corps Command. The measurements of the
columns were taken on-site using tools such as laser measurers or tape measures, and
drawings were prepared based on these measurements. The physical measurements taken
during fieldwork were supported by photography and drawings; the collected data were
verified and enriched through the use of archival documents obtained from relevant local
institutions. The columns were classified according to various criteria such as material type,
geometric form, structural function, building type, and construction period. In cases where
columns within the same structure shared similar features, they were recorded as a single
example, while those differing in material or dimensions were documented individually. This
comprehensive dataset holds significant importance for the documentation, preservation, and
transmission of Diyarbakir’s architectural heritage to future generations. Furthermore, the
analysis of these columns offers valuable insight into the region’s aesthetic values, structural
choices, and cultural diversity.

Keywords: Column; Column Capital; Diyarbakir; Surici;
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Agiz siitii dogumu izleyen ilk hafta igerisinde meme bezinden salgilanan, yavrular i¢in yararl
besin bilesenlerine sahip bir siittlir. Agiz siitlinlin patojenlere karsi koruyucu 6zellige sahip
olmasi yavrularin hayatta kalmasi ve gelisimini saglamaktadir. Ruminantlarin plasenta yapisi
nedeniyle buzagilar hayatlarinin ilk doneminde bagisiklik sistemini destekleyici 6zellige sahip
olan, gamaglobinsiz olarak dogarlar. Bundan dolay1 yeni dogan yavrularin yeterli ve kaliteli
ag1z siitli almalar1 gerekir. A8z siitiiniin kalitesini etkileyen bir¢ok faktdr vardir. Bunlar 1rk, siit
verimi, dogum sayis1, dogum mevsimi, kuru donem uzunlugu, prepartum dénemde memeden
slit s1zmasi, beslenme hastaliklari, dogum ile agiz siitiiniin verilme zaman ile gecen siire ve
ananin asilanma durumudur. Agiz siitii yavrularin besin maddesi ihtiya¢larini karsilayabildigi
gibi hastaliklardan da korumaktadir. Agiz siitii normal siite gore daha yiiksek
konsantrasyonlarda protein, yag, vitamin ve mineral maddeler i¢cermektedir. Agiz siitiinde
bulunan immunoglobulinler (IG) yavrunun ilk 24 saat iginde ince bagirsaklarindan emilerek
gelismemis immun sistemin fonksiyonelligini kazanana kadar yaygin hastalik etkenlerinden
korunmasmi saglar. Bu yiizden yavruya ilk 4 saat igerisinde afiz siitii verilmesi pasif
bagisikligin artirilmasina katki saglayacaktir.

Agiz siitii enerji bakimindan zengin olmakla birlikte, protein olarak (laktalbumin, laktoz,
globiilinler ve immunoglobulinler) mineraller (demir, magnezyum ve sodyum) ve vitaminleri
(A, E, D, B) de igermektedir. Ag1z siitlinlin normal siite gore laktoz konsantrasyonu daha diisiik
diizeydedir. Agiz siitiinde bulunan magnezyum bagirsak peristaltigini aktive ederek
mekonyumun yogunlugunun azaltilmasi ve atilmasinda gorev yapmaktadir. Demir igerigi
normal siite gére 10-17 kat daha fazladir Ag1z siitii %22 kuru madde i¢ermektedir. Bu caligmada
agiz siitli kalitesinin Ol¢lilmesi igin refraktometre kullanilmigtir. Her hayvanin kolostrum
kalitesi ayn1 degildir. Bundan dolay1 her dogum sonrasi kolostrum kalitesine bakilmasi gerekir.
Dogum sonrasi kolostrum kalitesine bakilmasi hastaliklarin 6nlenmesi agisindan 6nemlidir.
Kolostrum kalitesi i¢ermis oldugu toplam gama globulin ile belirlenebilmektedir. Hangi
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degerler arasi kaliteli? Skala var m1? Kolostrum kalitesi ilk iki dogumdan sonra artmaktadir.
Kuruda kalma doéneminde iyi beslenilmesi de kolostrum kalitesini ciddi oranda etkilemektedir.

Bu arastirmada Dicle Universitesi Ziraat Fakiiltesine bagl Arastirma ve Uygulama Merkezinin
Koyunculuk isletmesinde 27 bas Romanov x Ivesi melezi koyunlardan dogumdan sonra 3 giin
igerisinde alinan agiz siitiinde somatik hiicre sayisi, laktoz miktari, ham protein, kuru madde,
yag ve yogunluk 6l¢tiimii yapilmistir.

Birinci giin refraktometre ile 6l¢iilen BRIX degeri 23,6+2,09 ikinci giin 18,142,05, {igiincii giin
17,942,40; protein degerleri ilk giin 6,9+0,42; ikinci glin 5,5+0,40 ve iigilincii giin 5,3+0,56;
laktoz birinci giin 10,1+£0,62; ikinci giin 8,1+0,59 ve {iglincii glin 7,8+0,82; kuru madde
Olctimleri sirasiyla 18,0+1,10; 14,4+1,05 ve 13,9+1,46; yag oranlar1 sirasiyla 6,9+0,51;
6,3+0,85 ve 6,0+0,69; yogunluk oOl¢iim degerleri sirasiyla 1,06+£0,004; 1,05+£0,004 ve
1,04+0,006 olarak belirlenmistir.

Elde edilen degerler lizerinde yapilan istatistik analizlere gore protein, laktoz, kuru madde ve
yogunluk degerlerinde ilk ii¢ giin arasinda goriilen farkliliklar 6nemli bulunmustur (P<0,05).

Anahtar Kelimeler: Agiz siitii; Kalite ézellikleri; Romanov x Ivesi melezi

ABSTRACT

Colostrum, the milk secreted from the mammary gland during the first week after birth, contains
components that are essential for the offspring's nutritional needs. The presence of protective
properties in oral milk is crucial for the survival and development of calves, as it ensures their
ability to combat pathogens. The structural characteristics of the placenta in ruminants result in
the absence of gammaglobin in offspring at birth. It is therefore vital that newborn calves
receive sufficient high-quality colostrum milk. A multitude of factors have been identified as
having a significant impact on the quality of colostrum milk. The following factors must be
taken into consideration: breed, milk yield, number of births, birth season, length of dry period,
milk leakage from the udder in the prepartum period, nutritional diseases, the time between
birth and the time of colostrum milk, and the vaccination status of the mother. Colostrum milk
fulfils the nutritional requirements of the offspring and provides protection against diseases.
The milk under scrutiny in this study has been found to contain higher concentrations of protein,
fat, vitamins and minerals in comparison to conventional milk. Immunoglobulins (IG) found in
the oral milk are absorbed from the small intestine of the puppy in the first 24 hours and provide
protection from common disease agents until the immune system gains functionality. It can thus
be concluded that the provision of oral milk to the puppy within the first four hours will result
in an enhancement of its passive immunity.

Colostrum is characterized by its high energy content, which is attributable to its protein
content, including lactalbumin, lactose, globulins and immunoglobulins. In addition, it is a
significant source of minerals such as iron, magnesium and sodium, as well as vitamins A, E,
D and B. The lactose concentration of colostrum is lower than that of normal milk. The
magnesium present in colostrum has been demonstrated to activate intestinal peristalsis, thereby
playing a pivotal role in reducing the density of meconium and its subsequent excretion. The
iron content of the milk is found to be 10-17 times higher than that of conventional milk. It has
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been established that the dry matter content of colostrum is equivalent to 22%. In this study, a
refractometer was utilized to assess the quality of colostrum. It is acknowledged that the quality
of colostrum varies between animals. Consequently, it is imperative to undertake a systematic
evaluation of colostrum quality following each birth. The quality of postnatal colostrum is of
significance in the prevention of diseases. The quality of colostrum can be determined by the
total gamma globulin it contains. The question that is being posed here is concerned with
establishing which values are indicative of quality. The question of whether a scale exists is
posed. Colostrum quality has been shown to increase after the first two births. It is evident that
the nutritional status of the animal during the dry period exerts a substantial influence on the
quality of the colostrum.

In this study, somatic cell count, lactose content, crude protein, dry matter, fat and density
measurements were made in the milk of 27 Romanov x Awassi crossbred ewes within 3 days
after birth in the sheep farm of Research and Application Centre of Dicle University Faculty of
Agriculture.

BRIX value measured by refractometer on the first day was 23.6+2.09, 18.1£2.05 on the second
day and 17.942.40 on the third day; protein values were 6.9+0.42 on the first day, 5.5+0.40 on
the second day and 5.3+0.56 on the third day; lactose was 10.1+£0.62 on the first day, 8.1+£0.59
on the second day and 7.8+0.82 on the third day; dry matter values were 18.0+£1.10, 14.4+1.05
and 13.9+1.46; fat ratios were 6.9+0.51, 6.3+0.85 and 6.0+0.69; density values were
1.06+0.004, 1.05+0.004 and 1.04+0.006, respectively.

According to the statistical analyses performed on the obtained values, the differences in
protein, lactose, dry matter and density values between the first three days were found to be
significant (P<0.05).

Keywords: Romanov x Awassi crossbred; Colostrum; Quality characteristics
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ABSTRACT

Partial Differential Equations (PDEs) are essential tools in mathematical modeling, capturing a
wide range of dynamic processes in physics, engineering, and applied sciences. Among the
many types of PDEs, three important and interconnected concepts are wave equations, blow-
up phenomena, and variable coefficient equations. These areas highlight both the power and
complexity of mathematical modeling, offering insight into how systems behave over time and
space, especially under nonlinear or non-uniform conditions.

a) Wave Equations and Their Role in Physics

The wave equation is one of the most well-known and widely studied PDEs. It describes how
waves—such as sound, light, or vibrations—propagate through a medium. In its simplest form,
the wave equation assumes a uniform medium, which means the properties of the material do
not change across space or time. Solutions to the wave equation typically represent two waves
moving in opposite directions with constant speed.

In real-world applications, wave equations are used to model vibrating strings, water waves,
sound propagation, and electromagnetic radiation. These models are essential in fields such as
acoustics, optics, and structural engineering. By analyzing the wave equation, researchers can
predict how energy travels, how interference patterns form, and how boundary conditions
influence the overall behavior of the system.

When working with ideal conditions, wave equations are relatively straightforward to solve
using analytical techniques. However, as soon as the situation involves more complex
environments, such as curved spaces or irregular boundaries, solving wave equations requires
more advanced methods, including numerical simulations.

b) Blow-up Phenomena: When Solutions Fail

In the study of differential equations, the term “blow-up” refers to the scenario where a solution
becomes infinite or undefined in a finite amount of time. This phenomenon is especially
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important in nonlinear equations, where small changes in input or parameters can lead to
dramatic, often unstable, results.

Blow-up behavior is not just a theoretical concept. In physics and engineering, blow-up often
indicates physical instability, such as the collapse of a structure, the breakdown of a material,
or the sudden release of energy. For example, in fluid dynamics or nonlinear optics, certain
conditions can cause energy to concentrate in one location, leading to what is mathematically
interpreted as blow-up.

From a mathematical standpoint, identifying whether a solution will blow up—and under what
conditions—is critical for ensuring the reliability of a model. If a solution is prone to blow-up,
it might suggest the need for a more robust model or a different set of assumptions. In some
cases, the blow-up time can even be predicted, allowing researchers to understand how long a
system remains stable before it reaches a critical point.

¢) Variable Coefficient PDEs: Modeling Real-World Complexity

Most natural and engineered systems are not uniform. The materials they are made of, the forces
acting on them, and the environments they exist in all vary in space and time. To model such
systems accurately, we need PDEs with variable coefficients. These equations allow for the
properties of the system—such as density, conductivity, elasticity, or wave speed—to change
with location or time.

Unlike constant coefficient equations, variable coefficient PDEs cannot usually be solved with
simple techniques. The behavior of their solutions can vary significantly depending on how the
coefficients change. In some cases, wave speeds may vary across the domain, causing waves to
slow down, speed up, bend, or even become trapped in certain regions. This makes variable
coefficient PDEs more realistic, but also more challenging to analyze.

Applications of variable coefficient PDEs are found in geophysics (e.g., modeling seismic
waves through the Earth's layers), biomedical engineering (e.g., heat transfer in tissues), and
materials science (e.g., stress distribution in composite materials). In each of these fields,
ignoring spatial variability would result in inaccurate predictions and potentially flawed
designs.

d) Connecting the Concepts

What makes these three topics particularly interesting is how they interact. For example, a wave
equation with variable coefficients may behave very differently compared to its constant
coefficient counterpart. The presence of spatial variability can cause waves to concentrate
energy in specific regions, which in turn increases the likelihood of blow-up in nonlinear
models.

Similarly, understanding blow-up phenomena in systems governed by variable coefficient
equations can help identify weak points in structures or dangerous conditions in physical
systems. Engineers might use this knowledge to design safer buildings or to control the energy
distribution in optical fibers or reactors.
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In practice, these interactions are often studied using a combination of analytical techniques
and computational methods. Since exact solutions are rare in variable coefficient scenarios,
simulations become essential tools for exploring system behavior and testing different
conditions.

Keywords: Blow up, Variable coefficients, Wave equation
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Diyarbakir hem tarihi ve kiiltiirel zenginlikleriyle hem de son yillarda gelisen ekonomik
yapistyla dikkat ¢eken bir sehir konumundadir. Bu gelismelerle birlikte kentteki niifus artis1 hiz
kazanmakta ve buna bagl olarak ulasim talebi de giderek artmaktadir. Ozellikle kent iginde
uygun maliyetli olmas1 nedeniyle toplu tasima araglari, basta otobiisler olmak iizere yogun
sekilde tercih edilmektedir. Ancak bu tercihin artmasi, mevcut toplu tasima sistemine olan ytikii
artirmakta, otobiis kapasitelerinin yeterliligi tartismali hale gelmektedir. Bu c¢alismada,
Diyarbakir ilinde toplu tasima hizmetlerinin zirve saatlerdeki yeterliligi incelenmis ve Zirve
Saat Faktorii (ZSF) yontemiyle degerlendirme yapilmistir.

Zirve Saat Faktorii (ZSF), belirli bir zaman aralifinda tagima sisteminin karsi karsiya kaldigi
en yogun talebin, toplam giinliik tagima kapasitesine oranlanmastyla elde edilen bir gostergedir.
Bu gosterge, ulasim planlamasinda sistemin ne derece zorlandigini ve hangi zaman dilimlerinde
kapasite agimlarinin yagandigini anlamak acgisindan énemli bir dlgiittiir. Diyarbakir’da hafta ici
giinlerde sabah ve aksam yogun saat dilimlerinde belirli otobiis hatlar1 ve duraklar secilerek
yolcu sayimlart yapilmigtir. Bu veriler dogrultusunda ZSF degerleri hesaplanmis ve toplu
tasima sisteminin performansi degerlendirilmistir. Elde edilen bulgular, belirli hatlarda
otobiislerin tagima kapasitesinin 6zellikle sabah 07.30—-09.00 ve aksam 16.30-18.30 saatleri
arasinda asildigini gostermistir. Ozellikle iiniversite, hastane ve is merkezlerinin bulundugu
giizergahlarda bu yogunluk daha belirgindir. Kapasite asimi1 sadece kullanici konforunu degil,
ayni zamanda tagima giivenligini ve hizmet kalitesini de olumsuz etkilemektedir.

Diyarbakir ili 6rneginde yapilan ZSF analizleri, mevcut toplu tagima sisteminin 6zellikle zirve
saatlerde yetersiz kaldigini gostermektedir. Bu analizlerin, toplu tasima planlamasinda daha
dengeli bir kapasite yonetimi ve glizergdh planlamasi yapilmasi i¢in yol gosterici olacagi
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diistiniilmektedir. Gelecekte yapilacak ¢aligmalarda, farkli ulasim modlar1 ve talep-yonelimli
modellerle bu analizlerin desteklenmesi onerilmektedir.

Anahtar Kelimeler: Toplu Tasima,; Zirve Saat Faktorii (ZSF);Kentsel Ulasim; Ulasim
Planlamasi; Toplu Tasima Kapasitesi

ABSTRACT

Diyarbakir is a prominent city in southeastern Turkey, known for its rich historical and cultural
heritage, as well as its rapidly developing economy in recent years. With these developments,
the city's population has been increasing significantly, leading to a growing demand for urban
transportation. Due to its low cost, public transportation—particularly buses—is the most
preferred mode of travel within the city. However, the rising demand has placed considerable
strain on the current public transportation system, raising concerns about the adequacy of bus
capacities. This study examines the adequacy of public transportation services in Diyarbakir
during peak hours by applying the Peak Hour Factor (PHF) method.

The Peak Hour Factor (PHF) is an indicator that represents the proportion of the highest demand
within a specific time interval to the total daily transportation capacity. It is a significant metric
in transportation planning, used to understand when and how severely the system is being
stressed. In this study, weekday passenger counts were conducted at selected bus routes and
stops during morning and evening peak hours. Based on these observations, PHF values were
calculated, and the performance of the public transport system was evaluated.

The findings reveal that on certain routes, bus capacities are exceeded, especially between
07:00-09:00 in the morning and 16:30—-18:30 in the evening. The congestion was found to be
particularly intense on routes serving universities, hospitals, and business centers. Capacity
exceedance negatively impacts not only user comfort but also safety and the overall quality of
service.

The study also investigates why the increase in the number of buses has not resolved the
capacity problem. The analysis indicates that simply increasing the bus fleet does not provide
an effective solution; instead, the lack of planning based on the spatial and temporal distribution
of demand is a key issue. Passenger load is concentrated in specific time slots and locations,
leading to imbalanced distribution. This causes both underutilization on some routes and
capacity overload on others.

In conclusion, the PHF analysis conducted for the case of Diyarbakir demonstrates that the
current public transportation system is insufficient during peak hours. These findings are
expected to guide more balanced capacity management and route planning in public
transportation. Future studies should support this analysis with alternative transport modes and
demand-responsive models to enhance the effectiveness of urban transit systems.

Keywords: Public Transport; Peak Hour Factor (PHF); Urban Transportation; Transportation
Planning; Public Transport Capacity
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Universite kampiislerinde artan ara¢ sayisina paralel olarak parklanma sorunlari giderek daha
fazla onem kazanmaktadir. Dicle Universitesi Miihendislik Fakiiltesi (DUMF) de bu
sorunlardan etkilenen birimlerden biridir. Hem 6grenci hem de personel yogunlugu bakimindan
kampiisiin en aktif noktalarindan biri olan bu fakiiltede mevcut otopark kapasitesinin
yetersizligi, diizensiz park aligkanliklart ve alan planlamasindaki eksiklikler trafik
sirkiilasyonunu olumsuz yonde etkilemektedir. Bu calisma, DUMF'nde mevcut parklanma
kosullarin analizini yaparak, kullanic1 davraniglarini ve fiziksel altyapiy1 degerlendirmekte;
¢Oziim Onerileri gelistirmeyi amaclamaktadir.

Calismada, ilk olarak mevcut otopark alanlarinin kapasitesi, yerlesimi ve isaretleme durumu
yerinde gozlemlerle degerlendirilmistir. Ayrica 68renci, akademik ve idari personel ile yapilan
anket caligmalar1 sayesinde kullanict memnuniyeti, giinliik kullanim siklig1, park yeri bulma
stiresi ve park yeri tercih kriterleri gibi bilgiler toplanmistir. Elde edilen veriler dogrultusunda,
fakiilte cevresinde yogunlasan park talebinin belirli saat araliklarinda maksimum seviyeye
ulastigi, ancak mevcut altyapinin bu talebi karsilamada yetersiz kaldigi tespit edilmistir.
Ozellikle ders baslama saatlerine yakin zaman dilimlerinde diizensiz park edilmis araclarin
yaya ve arag trafigini olumsuz etkiledigi gozlemlenmistir.

Parklanma sorunlarinin sadece fiziksel alan yetersizliginden degil, ayn1 zamanda yonlendirme
eksikliklerinden ve kullanict aliskanlhiklarindan da kaynaklandigi anlasilmaktadir. Bu
baglamda, kisa vadeli ¢oziim Onerileri olarak otopark alanlarinin ¢izgisel ve yonlendirme
tabelalariyla yeniden diizenlenmesi, belirli saatlerde yonlendirme yapan gorevli personel
bulundurulmas1 ve alternatif park alanlarma iliskin bilgilendirme sistemlerinin devreye
alinmas1 6nerilmektedir. Orta ve uzun vadede ise akilli otopark sistemlerinin kurulmasi, 6grenci
ve personel ic¢in ayr1 otopark diizenlemeleri yapilmas: ve kampiis genelinde siirdiirtilebilir
ulagim ¢dziimlerinin (6rnegin bisikletli ulagim, ring servisleri) tesvik edilmesi onerilmektedir.
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Sonug olarak, DUMF &zelinde yapilan bu degerlendirme, iiniversite kampiislerinde parklanma
planlamasinin ulagim sistemlerinin ayrilmaz bir parcast oldugunu ortaya koymaktadir.
Kampiis i¢i parklanma sorunlarinin ¢oziimii, sadece yeni otopark alanlart olusturmakla degil,
kullanici davraniglarinin ~ yonlendirilmesi, mevcut altyapinin optimize edilmesi ve
stirdiiriilebilir ulagim politikalarinin hayata gegirilmesiyle miimkiin olacaktir.

Anahtar Kelimeler: Parklanma; Parklanma Yonetimi; Park Yeri Arama Siiresi; Universite
Kampiisii; Paklanma Davranisi

ABSTRACT

With the increasing number of vehicles in urban university campuses, parking problems have
become a significant concern. The Dicle University Engineering Faculty (DUEF) is one of the
most affected units in this regard. Due to its high density of students and staff, the faculty is
among the most active areas of the campus. However, the insufficiency of existing parking
capacity, irregular parking behaviors, and deficiencies in spatial planning negatively affect
traffic circulation. This study aims to analyze the current parking conditions around the DUEF
by evaluating both user behaviors and physical infrastructure, and to propose feasible solutions.

First, the capacity, location, and signage conditions of existing parking areas were assessed
through on-site observations. Additionally, surveys conducted with students, academic, and
administrative staff provided insights into user satisfaction, daily parking frequency, time spent
finding a space, and parking preference criteria. Based on the data collected, it was observed
that parking demand around the faculty peaks at specific hours of the day, yet the current
infrastructure is insufficient to meet this demand. Especially during peak hours, irregularly
parked vehicles were found to disrupt both pedestrian and vehicle circulation.

It was concluded that the parking problems are not only due to the lack of physical space but
also stem from inadequate signage and poor parking habits. In this context, short-term
recommendations include redesigning the parking areas with proper line markings and signage,
assigning personnel to assist with parking during peak hours, and providing informational
systems for alternative parking zones. For the medium and long term, the implementation of
smart parking systems, separate parking arrangements for students and staff, and the promotion
of sustainable transportation options (e.g., bicycle infrastructure, shuttle services) are proposed.

In conclusion, the evaluation conducted in the case of DUEF reveals that campus parking
planning is an integral part of overall transportation systems. Solving on-campus parking
problems requires not only the creation of new parking spaces but also the optimization of
existing infrastructure, guiding user behavior, and implementing sustainable mobility policies.

Keywords: Parking,; Parking Management, Parking Search Time; University Campus, Parking
Behavior
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Yaya davranislari, sehir i¢i ulasimin 6nemli bir parcasi olup, kentsel altyapi, giivenlik, konfor
ve erisilebilirlik gibi birgok faktdrden etkilenmektedir. Dicle Universitesi Kampiisii (DUK),
genis alanlar1 ve yogun 6grenci niifusu ile farkli yaya davranmiglarinin goézlemlenebilecegi bir
ortam sunmaktadir. Bu ¢alisma, DUK’ndeki yaya davranislarinin anlasilmasi ve bu
davraniglarin kampiis tasarimina olan etkilerinin incelenmesine odaklanmaktadir.

Yaya hareketliligi, genellikle bireylerin belirli bir noktadan digerine ulasmak i¢in izledigi
patikalara ve yollarin kullanicilart arasindaki etkilesime bagli olarak sekillenir. Kampiis gibi
bliyiik alanlarda, yaya hareketlerinin etkinligi, ¢evresel faktorlerle dogrudan iliskilidir. Bu
faktorler arasinda yol genisligi, yaya yollarinin diizeni, trafik 1siklari, oturma alanlar1 ve yesil
alanlar gibi unsurlar yer alir. Kampiisteki yaya yollarinin kullanimi, bu ¢evresel 6zelliklerin
nasil bir etkilesim yarattigin1 anlamak i¢in dnemlidir.

DUK’nde yapilan gozlemler, 6grencilerin belirli yollart kullanma egilimlerini ve yaya
yollarindaki yogunluklar1 gostermektedir. Cogu Ogrenci, kisa mesafelerde hizli ulasim
saglamak amaciyla yliriimeyi tercih etmekte, ancak kampiis i¢indeki yaya yollari zaman zaman
yetersiz kalabilmektedir. Ozellikle 6glen saatlerinde yaya yogunlugu artmakta ve bu durum
hem 6grencilerin giivenligini tehlikeye atmakta hem de trafik akisini zorlastirmaktadir.

Yaya davraniglari lizerinde etkili olan bir diger faktor ise, egitim ve bilinglenme faaliyetlerinin
eksikligi olabilir. Kampiis i¢cinde yaya ge¢is yollarina yonelik bilgilendirme ve yonlendirme
isaretlerinin az olmasi, 6grencilerin alternatif yollar aramasina ve bazen giivenlik acisindan
riskli davraniglarda bulunmasina neden olabilmektedir. Ayrica, kampiisiin baz1 bolgelerinde
yaya yollarinin dar olmasi, yayalarin birbirine ¢arpma riskini artirmaktadir.

Bu noktada, yaya davranislarinin daha iyi anlasilabilmesi i¢in yapilan anketler ve goézlemler,
ogrencilerin giivenlik ve rahatlik dnceliklerini net bir sekilde ortaya koymaktadir. Ayrica, bu
davranislarin, kampiisiin trafik akigin1 nasil etkiledigi de incelenmistir. Ornegin, yaya gegis
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noktalarindaki trafik yogunlugu, ara¢ trafigini etkilemekte ve kampiis i¢indeki ulasimin
verimliligini diistirmektedir. Yaya yollarinin iyilestirilmesi, trafik gilivenligi onlemlerinin
artirilmasi ve ogrencilere yonelik bilgilendirme faaliyetlerinin yayginlastirilmasi, kampiis i¢i
ulagimin daha verimli ve giivenli hale gelmesini saglayacaktir.

Anahtar Kelimeler: Yaya Yollari;, Yaya Davranmslary, Yaya Giivenligi; Trafik Akisi;, Yaya
Bilin¢lendirme

ABSTRACT

Pedestrian behavior is an essential part of urban transportation, influenced by various factors
such as urban infrastructure, safety, comfort, and accessibility. Dicle University Campus
(DUC), with its vast area and high student population, provides an environment where different
pedestrian behaviors can be observed. This study focuses on understanding pedestrian behavior
at DUC and examining the impact of these behaviors on campus design.

Pedestrian mobility is generally shaped by the paths individuals take to move from one point to
another and the interaction between users along these routes. In large areas like a campus, the
effectiveness of pedestrian movements is directly related to environmental factors. These
factors include road width, the layout of pedestrian pathways, traffic signals, seating areas, and
green spaces. The use of pedestrian paths on the campus is important for understanding how
these environmental features interact.

Observations conducted at DUC indicate that students tend to follow specific routes and exhibit
varying densities of pedestrian traffic. Most students prefer walking for short distances to ensure
faster movement, but pedestrian paths on campus are sometimes insufficient. Particularly
during lunchtime, pedestrian density increases, which not only jeopardizes student safety but
also complicates traffic flow.

Another factor influencing pedestrian behavior is the lack of educational and awareness
activities. The scarcity of signage and guidance for pedestrian crossings on campus may lead
students to seek alternative routes, sometimes engaging in risky behaviors that compromise
safety. Additionally, the narrowness of pedestrian pathways in certain areas of the campus
increases the risk of collisions between pedestrians.

To better understand pedestrian behavior, surveys and observations have been conducted,
revealing students' priorities concerning safety and comfort. Furthermore, these behaviors have
been analyzed in terms of their impact on campus traffic flow. For example, the traffic density
at pedestrian crossings affects vehicular traffic and reduces the overall efficiency of
transportation on campus. Improving pedestrian pathways, enhancing traffic safety measures,
and increasing awareness programs for students will help make campus transportation more
efficient and secure.

Keywords: Pedestrian Paths; Pedestrian Behavior;, Pedestrian Safety, Traffic Flow;
Pedestrian Awareness

201



Dicle Universitesi - 3. Uluslararast Fen Bilimleri Lisansiistii Arastirmalar Sempozyumu,
12-14 Mayis 2025, Diyarbakir

Diyarbakir’da Yeni Imar Alanlarinda Ulasim
Altyapisinin Planlanmasi

Transportation Infrastructure Planning in New Urban Development
Areas in Diyarbakir

Iskender Bogdi Beyhan Ipekyiiz
Dicle Universitesi Dicle Universitesi
Insaat Miihendisligi Béliimii Insaat Miihendisligi Béliimii
Diyarbakir, TURKIYE Diyarbakir, TURKIYE
iskenderbogdi@gmail.com beyhan.ipekyuz@dicle.edu.tr
0z

Diyarbakir, son yillarda hizla gelisen ve biiyliyen bir sehir olup, bu biiyiime, 6zellikle yeni imar
alanlarinda 6nemli ulagim altyapi ihtiyaglarini beraberinde getirmektedir. Yeni imar alanlarinin
planlanmasi, sehirdeki trafik yogunlugunu dengelemek, ulasimi daha verimli ve siirdiiriilebilir
hale getirmek i¢in kritik bir rol oynamaktadir. Bu ¢alismanin amaci, Diyarbakir’da yeni imar
alanlarinda ulagim altyapisinin nasil planlanmasi gerektigine dair bir yol haritas1 sunmak ve
ulasgim aglarinin bu yeni bolgelerle entegrasyonunu saglamaktir.

Yeni imar alanlar1, genellikle sehir merkezinin disinda yer alan ve hizla gelisen bolgeler olup,
bu bolgelerdeki ulasim altyapist cogu zaman yeterli olmamaktadir. Bu durum, 6zellikle sehir
ici ulagimin zorlasmasina, trafik sikisikliginin artmasina ve ¢evresel etkilerin olumsuzlagmasina
neden olabilir. Bu nedenle, yeni imar alanlarinda yapilacak ulagim altyap1 planlamasi, sehir ici
ulasim aglarinin entegrasyonunu ve siirdiiriilebilir ulagim ¢6ziimlerini gbéz Oniinde
bulundurmalidir.

Caligsma, Diyarbakir’daki yeni imar alanlarinda ulagim altyapisinin planlanmasinda dikkate
almmasi gereken ana faktorleri ele almaktadir. Ik olarak, bu bélgelerdeki ulasim ihtiyaglari,
niifus artist ve demografik yap1 analiz edilerek, gelecekteki ulasim talepleri tahmin
edilmektedir. Bu tahminler, toplu tagima hatlari, yollar, bisiklet yollar1 ve yaya yollar1 gibi
ulagim sistemlerinin planlanmasinda temel bir referans noktasi olusturacaktir. Ayn1 zamanda,
ulasimin siirdiirtilebilirligini saglamak amaciyla, ¢evre dostu ulasim seceneklerinin tesvik
edilmesi 6nerilmektedir. Toplu tagima sistemleri, elektrikli arag sarj istasyonlari, bisiklet yollar
ve yesil alanlar gibi siirdiirtilebilir ulagim ¢éziimleri, bu imar alanlarinda yer almalidir.

Imar alanlarinin ulasim altyapisina entegrasyonu, sehirdeki mevcut ulasim aglartyla uyumlu
olmalidir. Bu baglamda, yeni yollarin, kavsaklarin ve toplu tagima hatlarinin sehir merkezine
erisimi kolaylastiracak sekilde tasarlanmasi gerekmektedir. Ayrica, imar planlarinin trafik
yogunlugunu azaltacak sekilde tasarlanmasi, sehir i¢i trafigi rahatlatacaktir. Bu tiir
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diizenlemeler, o6zellikle yeni yerlesim yerlerinde, trafik akisini hizlandirarak, ulasimin
verimliligini artirabilir.

Yeni imar alanlarinda ulasim altyapisinin planlanmasinda, yerel yoOnetimlerin, sehir
plancilariin ve ulasim miihendislerinin is birligi i¢inde ¢alismasi gerekmektedir. Bu is birligi,
sehirdeki ulasim sorunlarin1 ¢6zmek ve daha siirdiiriilebilir bir ulasim sistemi olusturmak i¢in
onemli bir adimdir. Ayrica, bu siiregte halkin goriisleri ve geri bildirimleri de dikkate
alinmalidir. Ulasim planlamasi, yalnizca altyapi yatirimlarii degil, ayn1 zamanda sehirdeki
ulagim kiltiiriini ve aligkanliklari da dontistiirmeyi amacglamalidir. Diyarbakir’da yeni imar
alanlarinda ulagim altyapisinin planlanmasi, sehir i¢i ulasimin verimli, siirdiiriilebilir ve giivenli
hale getirilmesi i¢in kritik bir 6neme sahiptir. Bu ¢alismanin sonuglari, gelecekteki sehir
planlamasi ve ulasim altyapis1 projelerine yon verecek dnemli veriler sunmaktadir.

Anahtar Kelimeler: Ulasim Altyapisi; Sehir Planlamasi; Yeni Imar Alanlari; T rafik Stkigikligi;
Kentsel Hareketlilik

ABSTRACT

Diyarbakir, a rapidly growing city in recent years, faces significant transportation infrastructure
challenges, particularly in newly developed urban areas. The planning of transportation
infrastructure in these areas plays a critical role in balancing traffic congestion, improving the
efficiency of transportation systems, and ensuring sustainability. The aim of this study is to
provide a roadmap for planning transportation infrastructure in new urban development areas
in Diyarbakir and to ensure the integration of these new regions into the city’s existing
transportation networks.

New urban development areas are typically located on the outskirts of the city and are rapidly
expanding. However, the transportation infrastructure in these areas is often insufficient,
leading to increased traffic congestion and negative environmental impacts. Therefore,
transportation planning in new development areas must take into account the integration of
transportation networks, as well as the adoption of sustainable transportation solutions.

The study addresses the key factors that must be considered in the planning of transportation
infrastructure in new urban areas of Diyarbakir. Firstly, the transportation needs of these areas
are analyzed, taking into account population growth and demographic changes, in order to
predict future transportation demands. These predictions will form the basis for planning
transportation systems such as public transport lines, roads, bicycle lanes, and pedestrian
pathways. Furthermore, to ensure the sustainability of transportation, the promotion of
environmentally friendly transportation options is recommended. Sustainable solutions,
including public transport systems, electric vehicle charging stations, bicycle lanes, and green
spaces, should be incorporated into these development areas.

The integration of transportation infrastructure into urban development plans must be
compatible with existing transportation networks. In this context, new roads, intersections, and
public transport lines should be designed to facilitate easy access to the city center.
Additionally, planning for traffic flow reduction within urban development areas will help ease
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congestion in the city center. Such measures, especially in newly established residential areas,
will accelerate traffic flow and enhance the overall efficiency of transportation.

The planning of transportation infrastructure in new urban areas requires collaboration between
local authorities, urban planners, and transportation engineers. This collaboration is essential to
solve urban transportation problems and develop more sustainable transportation systems.
Additionally, public opinions and feedback should be considered during the planning process.
Transportation planning should aim not only at infrastructure investments but also at
transforming urban transportation culture and habits. Planning transportation infrastructure in
new urban development areas in Diyarbakir is of vital importance to improving the efficiency,
sustainability, and safety of urban transportation. The results of this study will provide valuable
data for future urban planning and transportation infrastructure projects.

Keywords: Transportation Infrastructure; Urban Planning, New Development Areas; Traffic
Congestion; Urban Mobility
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Sterilizasyon, farmasotik tirtinlerin mikroorganizmalardan arindirilmasi amaciyla uygulanan
temel islemlerden biridir. Farmasoétik iiriinlerin sterilizasyonu, hem hasta hem de iirlin kalitesi
acisindan hayati 6neme sahiptir. Bundan dolay1 bir isleme baglamadan 6nce olusabilecek tiim
risklere kars1 kullanilacak olan tiriinlerin, 6rneklerin ve malzemelerin iyice sterilize olmasindan
emin olunmalidir. Bu islemleri yaparken sterilizasyon yontemlerinden hangisini kullanilacagini
belirlemek i¢in baz1 hususlar bilinmelidir. Ornegin; sterilize edilecek olan iiriinlerin amacina,
biyolojik yapisina, fiziko-kimyasal yapisina uygun olmalidir. Is1 ile bozunma, islem sonrasinda
kalint1 birakma, neme veya kimyasal maddelere kars1 duyarli olma gibi nedenlerden dolay1 baz
ila¢ etkin maddeleri i¢in gama radyasyonu ile sterilizasyon diger sterilizasyon ydntemlere
alternatif bir yontem olmasi ile 6n plana ¢ikmaktadir. Bu ¢aligmada hipertansiyon tedavisinde
yaygin bir sekilde kullanmilan Valsartan ila¢ etkin maddesinin gama radyasyonu ile
sterilizasyonu gergeklestirilmis ve bu islemin madde iizerindeki etkileri detayli bir sekilde
degerlendirilmistir. Valsartan ilag etkin maddesine uygulanan radyasyonun ilacin fiziksel,
kimyasal ve farmasoétik 6zellikleri tizerindeki etkileri degerlendirilmistir.

Bu ¢alismanin amaci, gama radyasyonu ile sterilizasyon yonteminin Valsartan ornegi icin
uygun olup olmadigini ortaya koymaktir. Bunun i¢in Valsartan etkin maddesine 5, 10, 15, 20,25
kGy dozlarinda gama radyasyonuna tabi tutulmus ve her bir dozun ilag¢ iizerindeki etkileri
karsilagtirmali olarak analiz edilmistir. Sterilizasyon isleminden sonrasi Valsartan Ornegi
tizerinde birgok analiz gergeklestirilmistir. Ayrica Valsartan Ornegi iizerinde bazi fiziksel
parametreler gozlemlenmistir. Ve hizlandirilmis stabilite caligmalari yapilmistir. Yapilan
calismalar sonucunda mikrobiyolojik testler ile sterilizasyon etkinligi dogrulanmistir.
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Yapilan calismada elde edilen bulgulara gore, 10 kGy araligindaki gama radyasyonunun
Valsartan 6rnegi iizerinde kimyasal yapisinda belirgin bir degisiklige yol agmadan sterilizasyon
sagladigin1 gostermistir. Ancak Valsartan 6rnegini 25 kGy doza tabi tutuldugunda yapisinda
bazi bozunma firiinlerinin meydana geldigi goriilmektedir. Bu durum, gama radyasyonu ile
sterilizasyonun uygun doz araliginda etkili ve giivenli bir sterilizasyon yontemi olabilecegini
ortaya koymaktadir.

Sonug olarak, gama radyasyonu ile sterilizasyonun, Valsartan ilac1 gibi 1s1ya duyarli farmasotik
etkin maddeler i¢in kullanilabilirligi kanitlanmistir. Bu c¢alisma, gama radyasyonu ile
sterilizasyonun farmasoétik alanda daha yaygin kullanabilmesine yonelik bilimsel bir temel
olusturmaktadir.

Anahtar Kelimeler: Sterilizasyon, Valsartan, EPR, Gama radyasyonu, Farmasétik stabilite

ABSTRACT

Sterilization is one of the fundamental processes applied to eliminate microorganisms from
pharmaceutical products. The sterilization of pharmaceutical products is vital for both patient
and product quality. Therefore, before starting a process, it must be ensured that all products,
samples, and materials to be used are thoroughly sterilized against all potential risks. When
performing these processes, certain factors must be known to determine which sterilization
method to use. For example, the products to be sterilized must be suitable for their purpose,
biological structure, and physicochemical structure. Due to reasons such as heat degradation,
residue left after the process, and sensitivity to moisture or chemicals, gamma radiation
sterilization stands out as an alternative method for some active pharmaceutical ingredients. In
this study, the gamma radiation sterilization of the active pharmaceutical ingredient Valsartan,
commonly used in the treatment of hypertension, was performed, and the effects of this process
on the substance were evaluated in detail. The effects of the radiation applied to the Valsartan
active ingredient on the drug's physical, chemical, and pharmaceutical properties were assessed.

The aim of this study is to determine whether the gamma radiation sterilization method is
suitable for the Valsartan example. For this purpose, the Valsartan active ingredient was
subjected to gamma radiation at doses of 5, 10, 15, 20, and 25 kGy, and the effects of each dose
on the drug were analyzed comparatively. After the sterilization process, many analyses were
performed on the Valsartan sample. Additionally, some physical parameters of the Valsartan
sample were observed. Accelerated stability studies were also conducted. As a result of the
studies, the sterilization efficacy was confirmed by microbiological tests.

According to the findings obtained from the study, gamma radiation in the range of 10 kGy has
been shown to provide sterilization of the Valsartan sample without causing a significant
change in its chemical structure. However, when the Valsartan sample was subjected to a dose
of 25 kGy, some degradation products were observed in its structure. This situation indicates
that gamma radiation sterilization could be an effective and safe sterilization method within an
appropriate dose range.
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In conclusion, the usability of gamma radiation sterilization for heat-sensitive pharmaceutical
active ingredients such as the Valsartan drug has been proven. This study provides a scientific
basis for the more widespread use of gamma radiation sterilization in the pharmaceutical field.

Keywords: Sterilization, Valsartan, EPR, Gamma radiation, Pharmaceutical stability
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Depremler, doganin kagmilmaz bir gercegi olarak tarth boyunca toplumlarin yasamlarini
etkileyen Onemli dogal afetlerden biri olmustur. Depremlerin yol actig1 yikici etkilerin
azaltilmasinda, depreme dayanikli yapilasma ve afet sonrasi iyilestirme siireclerinin dogru
yonetilmesi kritik bir rol oynamaktadir. Depremlerin olusturduklari yikici etki yalnizca fiziksel
degil sosyal olarak da toplumlar1 derinden etkilemekte; evsiz kalan biiyiik niifus gruplari, egitim
sistemindeki kayiplar, saglik hizmetlerindeki aksamalar ve toplumsal huzursuzluk gibi sorunlar
ortaya ¢ikarmaktadir (Marangoz, M. & Izci, C., 2023:14-17).

Tiirkiye, diinyanin sismik olarak en aktif bolgelerinden biri olup; yikic1 depremlerin uzun bir
gecmisi vardir (Bozkurt, 2001). Ulkemizde yasanan biiyiik captaki en son deprem 6 Subat 2023
tarthinde meydana gelen, yikici etkilerin oldukca agir bigimde hissedildigi, Kahramanmarag’in
Pazarcik ve Elbistan merkezli iki biiyiik depremi olup; biiytikliigii, siddeti ve etkiledigi cografi
alan itibariyle ‘Asrin Felaketi’ olarak kayitlara ge¢mistir. Bu depremler, sadece
Kahramanmaras ilinde degil, ¢evre iller ve ilgeleri de kapsayan genis bir cografyada can kaybi,
alt ve list yapida ciddi hasarlara yol agmustir.

Diyarbakir da bu depremlerden ciddi sekilde etkilenmis, hem merkez hem de dis ilgelerde
yapilarda hasarlar meydana gelmistir. Bu tiir biiyiik felaketler, toplu konut kavramimnin ve
deprem sonrasi insa edilen yapilarin degerlendirilmesinin 6nemini bir kez daha gozler oniine
sermektedir. Ulkemizde toplu konut iiretimi, hizl1 kentlesme ve niifus artis1 gibi unsurlar
dogrultusunda ortaya ¢ikan konut sorununun ¢oziimiinde 6nemli bir rol oynamaktadir (Giilen,
M., 2023:745). 1984 yilinda kurulan (TOKI, 1984), Toplu Konut idaresi (TOKI) Bagkanliginin
islevi lilkemizde konut iiretim sektoriiniin tesvik edilerek, planli bir sekilde, hizla artan konut
talebinin karsilanmasini saglamak yoniinde belirlenmistir (Yilmaz, 2016:34). Bu noktada,
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Toplu Konut Idaresi (TOKI), konut iiretim istatistiklerine gére, Tiirkiye’de toplu konut
tiretiminin en 6nemli aktorlerinden biri olarak 6ne ¢ikmaktadir.

Deprem sonras1 yapilacak yeni konutlarda TOKi’nin tercih edilmesi, dzellikle sosyal konut
Ozellikleri baglaminda degerlendirildiginde, c¢esitli avantajlar sunmaktadir. Sosyal konut
projeleri, diisiik gelirli vatandaglarin barinma ihtiya¢larini karsilamak amaciyla tasarlanmakta
ve deprem magdurlari i¢in hizli ve etkili bir ¢6ziim sunmaktadir. Ancak, bu tiir projelerin
basarisi sosyal donati, toplumsal uyum ve siirdiiriilebilirlik gibi kriterlerle de yakindan
iligkilidir. Bu ¢aligmanin temel amaci, depremlerin toplumlar tizerindeki etkilerini ve depreme
dayanikli yapilarin 6nemini vurgulayarak, afet sonrasi insa edilen toplu konut projelerinin
etkinligini ve siirdiiriilebilirligini degerlendirmektir. Bu cer¢evede, Diyarbakir ili 6zelinde
gerceklestirilen toplu konut projelerinin, deprem sonrasi barmmma ihtiyaclarimi karsilama
sirecleri incelenerek bu projelerin kullanici memnuniyeti acisindan basar1 diizeyi analiz
edilecektir.

Calismada, 6 Subat 2023 Kahramanmaras depremleri sonrasinda Diyarbakir ili, Oglakl
mahallesinde insa edilen deprem konutlarinin, tasarim, uygulama ve kullanim siirecleri ele
almarak, bu yapilarin deprem sonras1 barinma ihtiyaclarini ne dlgiide karsiladigi
degerlendirilecektir. Ayrica, bu projelerde bulunan sosyal altyap1 unsurlari ve yeni konutlarin
yerlesim ilkeleri de incelenecektir. Kullanim Sonrasi Degerlendirme (KSD) yo6ntemi
kullanilarak gergeklestirilen c¢alismada Diyarbakir Oglakli bolgesinde bulunan deprem
konutlarinin kullanict memnuniyeti ve siirdiiriilebilirlik kriterleri SPSS istatistik programi
kullanilarak analiz edilmektedir. Calismada, anket ve yiiz ylize goriismeler araciligiyla elde
edilen konut kullanicilarinin goriisleri istatistiksel yontemlerle degerlendirilmistir. Bu analizler,
deprem sonrasi yapilan toplu konutlarin etkinligini ve kullanict deneyimini
Olcmeyi amaglamaktadir.

Anahtar Kelimeler: Dogal afet, Deprem etkileri, Toplu konut, Kentlesme, Afet yonetimi

ABSTRACT

Earthquakes, as an inevitable fact of nature, have been one of the important natural disasters
that societies have followed throughout history. In reducing the destructive effects caused by
earthquakes, earthquake-resistant construction and the extensive reconstruction of large parts
after the disaster play a critical role. The devastating effects of earthquakes deeply affect
societies not only physically but also socially; problems such as large population groups
becoming homeless, losses in the education system, disruptions in health services and social
disorder arisel (Marangoz, M. & lzci, C., 2023:14-17).

Tirkiye is one of the most seismically active regions in the world; it has a long history of
devastating earthquakes (Bozkurt, 2001). The most recent large-scale earthquake in our country
occurred on February 6, 2023, and the devastating effects were felt very heavily, and the two
major earthquakes centered in Kahramanmarag, Pazarcik and Elbistan were recorded as the
‘Disaster of the Century’ due to their magnitude, intensity and the geographical area they
affected. These earthquakes caused loss of life and serious damage to infrastructure and
superstructure not only in Kahramanmaras but also in a wide geography covering the
surrounding provinces and districts.
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Diyarbakir was also seriously affected by these earthquakes, and damage occurred to structures
in both the central and outer districts. Such major disasters once again reveal the importance of
the concept of mass housing and the evaluation of structures constructed after earthquakes.
Mass housing production in our country plays an important role in solving the housing problem
that has emerged due to factors such as rapid urbanization and population growth (Gtilen, M.,
2023:745). The function of the Toplu Konut idaresi (TOKI) administiration, established in 1984
(TOKI, 1984), was determined to encourage the housing production sector in our country and
to ensure that the rapidly increasing housing demand is met in a planned manner (Yilmaz,
2016:34). At this point, Toplu Konut Idaresi (TOKI), stands out as one of the most important
actors in mass housing production in Tiirkiye, according to housing production statistics.

Preferring TOKI for new housing to be built after an earthquake offers various advantages,
especially when evaluated in the context of social housing features. Social housing projects are
designed to meet the housing needs of low-income citizens and provide a fast and effective
solution for earthquake victims. However, the success of such projects is also closely related to
criteria such as social facilities, social harmony and sustainability. The main purpose of this
study is to evaluate the effectiveness and sustainability of mass housing projects built after a
disaster by emphasizing the effects of earthquakes on societies and the importance of
earthquake-resistant structures. In this context, the processes of meeting the post-earthquake
housing needs of mass housing projects carried out in Diyarbakir province will be examined
and the success level of these projects in terms of user satisfaction will be analyzed.

In this study, the design, implementation and usage processes of earthquake housing
constructed in the Oglakli neighborhood of Diyarbakir province after the February 6, 2023
Kahramanmaras earthquakes will be addressed, and the extent to which these structures meet
post-earthquake sheltering needs will be evaluated. In addition, the social infrastructure
elements and the settlement principles of the new housing in these projects will be examined.
In the study conducted using the Post-Occupancy Evaluation (POE) method, the user
satisfaction and sustainability criteria of the earthquake housing in the Oglakli region of
Diyarbakir are analyzed using the SPSS statistical program. In the study, the opinions of the
housing users obtained through surveys and face-to-face interviews were evaluated with
statistical methods. These analyses aim to measure the effectiveness and user experience of the
mass housing constructed after the earthquake.

Keywords: Natural disaster, Earthquake effects, Mass housing, Urbanization, Disaster
management
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[s giicliniin artmastyla ¢alisma mekam ihtiyaci da artmaktadir. Ozellikle sanayi devriminden
sonra geligen yap1 teknolojileri ve toplumsal degisikliklerle ofis yapilari tasarimlar da gelisim
ve ilerleme gdsteren, gilinlimiize uzanan siiregte (Erkan ve Ozandzgii, 2022:401) insanlarin
zamaninin “biiyiik bir bolimii”ni veya “Onemli bir kismi’n1 gegirdikleri ¢alisma alanlari
olmuglardir. Zamanla bu calisma alanlarina, ihtiya¢ ve beklentileri karsilamak icin bir¢ok
faaliyet eklenmistir. Bu faaliyetler, ofis kavraminin islevinin artmasinin ve biiyiiyerek ofis
binalariin insa edilmesine yol agmistir. Ofis binalarinin tasarimi ise kullanici ve ¢alisanlar i¢in
konfor kosullarmi saglayacak sekilde yapilmaktadir. Yonetimin ve ticaretin gelismisligini
gosteren ofis binalari, kentsel gelisim ile birlikte genellikle sehirlerin 6nemli yerlerine
konumlandirilarak kentin simgesi haline gelmistir. Gelinen son noktada, ofis binalar1 yalnizca
bir ¢aligma alan1 degil gii¢ ikonu bigiminde insa edilmektedirler.

Ofisler 16. yiizyildan 18. yiizy1l sonuna kadar tam anlamiyla ofis niteligini tagimayan,
islevsellikten uzak ve tiim faaliyetlerin bir ¢ati altinda toplandig1 alanlardi (Norasli ve Kose
Dogan, 2020:3). iletisim araclarindaki ilerleme (Mors Alfabesi (1844), daktilo (1866) ve telefon
(1874) icatlar) ile kokten degisen is yontemleri; daha onceleri evi ve ¢alisma alanlari ayn
mahallede olan insanlara daha uzak mesafelerde calisma imkani sunmustur (Diilgeroglu,
1993:47). Calisma fonksiyonunun konuttan ayrilmasi ile ilk olarak 19. yiizyilda giiniimiiz ofis
binalar1 sekillenmeye baslamistir (Kéroglu, 2004:5). Baslangigta ofisler konutlarin bir boliimii
olarak kullanilirken, daha sonra yalniz ofis mekani olarak tasarlanan yapilara doniismiis; is
hacminin biiyiimesi ile ¢alisan sayisinin artmasi; ofis mekanlarinin, mimari olarak, degisiminde
ve gelisiminde yonlendirici olmustur (Onaran, 2010: 3). Zaman i¢inde olusan ihtiyaglara cevap
niteliginde daha biiyiik ve farkli tasarimlarda ofis yapilarinin insa edildigi goriilmektedir. Ofis
binalarinin tasarimi bulunduklar1 sehirlerin kimligini olusturarak; yonetimin gelismislik
diizeyini de gosteren faktorler arasinda yer almaya baglamistir.

Diyarbakir kenti i¢in hizli niifus artis1 ve dogal gogler ile yeni yerlesim yerleri 1950’lerde
bliylimeye basglamis; bolgesel go¢ ve ekonomi kararlari ile 1980’11 yillarda devam etmis;
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glinlimiizdeki seklini imar alanlarinin arttirilmasiyla 2005 sonrasi da almistir (Bigen, 2022:225-
232). Diyarbakir kentsel olarak, Suri¢i bolgesinden, Yenisehir ilgesine, ardindan Baglar ve daha
sonrasinda ise Kayapinar il¢esi (Demir Kayan, 2023:262) ile eszamanli olarak Baglar il¢esinin
Bagcilar Mahallesi ile sekillenip biiylime ve gelisme gostermistir.

Diyarbakir ilinde kentsel gelisimle birlikte artan niifus, gelisen teknoloji, artan is giiciine paralel
olarak ortaya c¢ikan caligma mekan ihtiyaci gibi unsurlar ofis binalarinin tasarimini ortaya
cikarmistir. Zaman igerisinde kentte ¢ok sayida ofis binasi insa edilmis ve gilinlimiizde insasi
devam eden bir¢ok ofis binast bulunmaktadir. Bu ¢alisma gecmisten gilinlimiize degiserek
gelisen ve kentin simgesi haline gelen Diyarbakir ilindeki ofis binalarina odaklanmaktadir.
Farkli meslek gruplarina ayni1 anda hizmet eden bu yapilar, kentin en islek cadde ve semtlerinde,
erisilebilirligi yiiksek olan yerlere konumlandirilmislardir. Bu ¢alismada ele alinan konu ile
ilgili literatiir taramasi yapilmis, yazili ve basili kaynaklar kullanilmis, ilgili kurum ve
kuruluglardan veriler toplanmis, yerinde gozlem ve fotografla belgeleme yontemleri
kullanilmistir

Sonug olarak; eski bir ticaret merkezi olma 6zelligiyle 6n plana ¢ikan Diyarbakir kentinde,
ticaret ve hizmet sektdriindeki is hacminin artmasiyla ofis mekani ihtiyaci da artmis ve yalnizca
ofis olarak kullanilan ¢ok katli yapilar ortaya ¢ikmistir. Bu yapilar kentte; kentsel doniigiime
ugramis Ofis semti, kentin en islek caddelerinden olan Sanliurfa ve Mahabad bulvarlari, Elaz1g
Bulvar iizerinde birbirine yakin bulunan adliye, belediye binast ve hastane ¢evresi ve yine
Elazig Bulvar lizerinde yer alan Yenisehir ve Kayapinar ilgelerini birbirinden ayiran yeni
yerlesim bolgesi gibi birka¢ noktada yogunluk gostermektedir. Ofis binalarin sayist ve kent
icindeki lokasyonu kentte bu yapilarin arttigini, kentsel gelisimin  yapilarin
konumlandirilmasinda etkili oldugunu ve yeni yerlesim alanlarmin tercih edildigini
gostermektedir. Ayn1 zamanda bazi ofis binalari, bagh bulunduklart meslek gruplarina gore
ozellesebilmekte ve kamu kurum ve kuruluslar: gibi yapilarin ¢evresinde dagilim gosterdigi
sonucuna ulagilabilmektedir.

Anahtar Kelimeler: Ofis Binasi; Biiro; Is Yeri; Diyarbakuwr

ABSTRACT

With the increase in the workforce, the consumption of workspace also increases. Especially
after the industrial revolution, the general course of the development and progress of office
designs with major building technologies and social changes (Erkan and Ozandzgii, 2022:401)
has made workspaces a “large part” or a “significant part” of people’s time. Timing has been
added to meet this work intensity, needs and costs. This situation has paved the way for the
growth of the operation of the office structure and the construction of office buildings. The
design of office buildings is made in a way that provides comfort for users and employees.
Office buildings, which show the development of management and trade, have generally been
positioned in important places of cities with characteristic development and have become city
symbols. In the final position, office buildings can be created not only as a workspace but also
as an icon of power.

From the 16th century to the end of the 18th century, offices were areas that were not fully
office-like, far from being functional, and where all activities were gathered under one roof
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(Norashi and Kose Dogan, 2020:3). With the advancement of communication tools (the
invention of the Morse Code (1844), typewriter (1866), and telephone (1874)), radically
changing work methods provided people whose homes and workspaces were previously in the
same neighborhood with the opportunity to work at longer distances (Diilgeroglu, 1993:47).
With the separation of the work function from housing, today's office buildings first began to
take shape in the 19th century (Koroglu, 2004:5). While offices were initially used as a section
of residences, they later turned into structures designed solely as office spaces; the growth of
business volume and the increase in the number of employees have guided the architectural
change and development of office spaces (Onaran, 2010: 3). It is seen that larger and different
designs of office buildings have been built in response to the needs that have arisen over time.
The design of office buildings has started to form the identity of the cities they are located in
and has also started to take its place among the factors that show the level of development of
the administration.

The new settlements that started to grow in the 1950s with natural migrations and rapid
population growth for the city of Diyarbakir continued with the economic decisions of the 1980s
and regional migration; and took its current form with the increase in construction areas after
2005 (Bigen, 2022:225-232). Diyarbakir has been shaped, grown and developed urbanly from
the Surigi region to the Yenisehir district, then to the Baglar and later to the Kayapinar district
(Demir Kayan, 2023:262) and simultaneously with the Bagcilar Neighborhood of the Baglar
district.

In Diyarbakir, the increasing population, developing technology, and the need for work space
that emerged in parallel with the urban development in Diyarbakir province have shaped the
design of office buildings. Over time, many office buildings have been built in the city and
there are many office buildings under construction today. This study focuses on office buildings
in Diyarbakir province, which have evolved from past to present and have become the symbol
of the city. These structures, which serve different professional groups at the same time, are
located in the busiest streets and neighborhoods of the city, in places with high accessibility. In
this study, a literature review was conducted on the subject discussed, written and printed
sources were used, data were collected from relevant institutions and organizations, and on-site
observation and photographic documentation methods were used.

As aresult; in Diyarbakir, which stands out with its old commercial center feature, the need for
office space has also increased with the increase in the business volume in the trade and service
sectors and multi-storey buildings used only as offices have emerged. These buildings are
concentrated in several points in the city such as the Ofis district that has undergone urban
transformation, Sanliurfa and Mahabad boulevards, which are the busiest streets of the city, the
courthouse, municipality building and hospital surroundings located close to each other on
Elaz1g Boulevard and the new settlement area separating the Yenisehir and Kayapnar districts
on Elazig Boulevard. The number of office buildings and their locations in the city show that
these structures are increasing in the city, urban development is effective in the positioning of
the structures and new settlement areas are preferred. At the same time, it can be concluded that
some office buildings can be specialized according to the professional groups they are affiliated
with and that they are distributed around structures such as public institutions and organizations.

Keywords: Office Building, Office; Workplace,; Diyarbakir
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Ofis yapilari, insan yasaminin 6nemli bir pargasidir. Ofis ve biiro kelimeleri es anlamli olup;
bliro kavrami, yazi ve yOnetim iglerinin c¢alisma yerleri, biiro binalar1 ve bunlarin
gereksinimlerini karsilayacak hacimleri barindiran binalardir (Hasol, 1998). Zamanin biiyiik bir
kism1 bu ¢alisma alanlarinda gegmektedir. Kentlerin gelisim siirecinde degisen ihtiyaglar ile
toplumsal yasamin en temel dinamiklerinden biri olan ve {liretim iligkilerini kapsayan ticaret
mekanlar1 olarak ortaya ¢ikmistir. Glinlimiizde ofis yapilar1 yonetimin ve ticaretin en 6nemli
simgelerindendir. Sehirlerin varliklar1 ile paralellik gostermekte ve ticari aksin kentsel
gelismedeki belirleyiciligi nedeniyle kentsel morfolojide etkin olmaktadirlar. Oyle ki
giiniimiizde kentlerin gii¢ simgeleri olarak goriilmektedir. Ofis binalarinin tasariminda yasanan
onemli gelismeler, 6zellikle sanayi devrimi sonrasi ortaya ¢ikan toplumsal degisimler ve yap1
teknolojisindeki ilerlemelerle sekillenmis olup; giinlimiize uzanan siire boyunca ise bu yapilar
insan hayatinda en ¢ok vakit gecirilen alanlar olmustur.

Gecmisten gliniimiize Van ili bircok medeniyete ve kiiltiire ev sahipligi yaparak stratejik
konumu nedeniyle tarih boyunca bir¢ok kez el degistirerek 20. ylizyilin baslarinda savaglar ve
gocler sonucu Onemli degisimler yasamistir. Asur, Urartu, Roma ve Osmanli gibi bir¢ok
medeniyetin egemen oldugu, kent kiiltiiriiyle sekillenmis Van ili, cografi konumu ile hem bolge
hem de iilke agisindan stratejik bir 6nem tasimakta olup, tarihi yapisi ve ekonomik potansiyeli
ile ulusal ve uluslararasi diizeyde 6nemli merkezlerden biri haline gelmistir (Kanberoglu, 2016,
s. 25). Van, tarihi ve dogal yapis1 geregi dikkatli bir sehir planlamasina ihtiya¢ duyan 6nemli
bir yerlesim yeri olup Van Golii kiyisinda yer aldig1 i¢in hem dogal dengeyi koruyacak hem de
yerlesimi diizenleyecek sehrin imar planlamasi; niifus artisi, deprem riski ve ulasim gibi
faktorler goz onilinde bulundurularak yapilmaktadir. Van Biiyiiksehir Belediyesi’nden edinilen
bilgilere gére Van sehri, gectigimiz yiizyil igerisinde cesitli sebeplerden dolayr dort kez
genislemeye ugramis ve bu genislemeler yerlesim diizenini etkilemistir. Van Antik Kenti’nin
tarihi gegmisi Urartu donemine (M.O. IX-VIL. yiizyil) kadar uzanmakta olup kentsel mimari
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olusumu ve gelisimi, 1918 yilina kadar Van Kalesi’nin hemen giineyinde yer alan Eski Van
Kent’inde gergeklesmistir. Cumhuriyet Donemi ile kentin giiniimiizde ki gelisim siirecinin
temelleri atilmistir. Bu donemde kentin kalbi ve “merkezi is alanlar” olusmustur. ilk olarak
Sultan Abdiilmecit doneminde Tanzimat Fermani’ndan sonra 1852 yilinda taslak bigiminde
yapilan sehir planini, Cumhuriyet Donemi ile birlikte 1925, 1945, 1970, 1996 ve 2013 yillarinda
yapilan imar planlari izlemektedir.

Bu ¢aligsmanin temel amaci, son yillarda Van ilinin kentsel dokusunda hizla artan ofis yapilarini,
kentin gelisme akslariyla olan iliskisi ¢ercevesinde incelemektir. Calisma, kentsel gelisim
stirecinde inga edilen ve halen yapimi devam eden ofis binalarinin bu baglamda daha 6nce ele
alinmamis olmasi nedeniyle 6nemli bir arastirma niteligi tasimaktadir.

Calisma kapsaminda, Van ilinde insa edilen ofis binalarinin kentsel Olgekte planlama ve
uygulama yaklagimlar1 detayli bir sekilde degerlendirilmekte ve sehir dlgegindeki yer se¢im
kararlarina gore bu yapilarin konumlanmalarinin incelenmesi amacglanmaktadir. Bu amag
dogrultusunda kuramsal bir gerceve olusturulurken; kentsel olgekte ise Van sehrinin biiylime
ve gelisim siireci ele alinmustir.

Calisma yontemi olarak: arastirma siirecinde, kentin merkez il¢esinde yerinde gézlem yapilarak
bina tespiti gergeklestirilmis, fotograf ile belgeleme yapilmis, ilgili mimarlar, kamu kurumlari
ve 0zel kuruluslardan yapilarin nitelikleri hakkinda bilgi toplanmus, literatiir taramasi yapilarak
konuya dair akademik ve teknik bilgiler derlenmis, elde edilen tiim veriler 1s18inda kapsamli
bir degerlendirme yapilmistir.

Sonug olarak, yerlesim 6l¢egindeki imar planlama faaliyetlerinin; biiyiik 6l¢ekteki ticari alanlar
icerisinde yer alan ofis binalarmin sehir i¢indeki konumu, ada ve parsel diizenlemeleri ile
cevresindeki yapi birimleriyle olan iliskilerini etkiledigi belirlenmistir. Kentin biiylimesi ve
gelisen ekonomik dinamikleriyle paralel olarak ofis binasi sayisinda gozlemlenen belirgin artis,
bu binalarin ticari ve islevsel acidan kentsel dokuda 6nemli bir yer edindigini gostermektedir.
Genel anlamda Van sehir merkezindeki ofis binalarinin gelisimi; arsa emsali, kat yiiksekligi ve
kullanim niteligi gibi kentsel tasarim kararlari, kentin gelisim alani olarak belirlenen bolgeler,
yeni ulagim akslar1 ve 6zellikleri, belediye, valilik, adliye ve hastane gibi kamu kurumlarinin
konumu ve faaliyete gecis tarihleri, alisveris merkezleri ve benzeri ticari yapilarin lokasyonu,
imar planlama kararlar1 dogrultusunda belirlenen parsel yapi kullanim haklari, ticaretin
yogunlastig1 bulvarlarda prestij elde etme istegi, mevzuatlardaki degisiklikler ve teknolojik
ilerlemeler gibi bir¢ok unsurdan etkilenmektedir.

Anahtar Kelimeler: Van ili; Ofis binalari; Kentsel gelisim; Kentsel élgek; Imar planlar:

ABSTRACT

Office buildings are an important part of human life. The words “office” and “bureau” are
synonymous; the concept of bureau is the working places of writing and administrative work,
office buildings and buildings that contain the volumes to meet their needs (Hasol, 1998).Most
of the time is spent in these workspaces. With the changing needs in the development process
of cities, they have emerged as trade spaces, which are one of the most basic dynamics of social
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life and cover production relations. Today, office buildings are one of the most important
symbols of management and trade. They are parallel to the existence of cities and are effective
in urban morphology due to the determining role of the commercial axis in urban development.
So much so that today they are seen as power icons of cities. Significant developments in the
design of office buildings have been shaped by social changes and advances in building
technology, especially after the industrial revolution, and these buildings have been the areas
where people spend the most time in their lives.

From past to present, Van province has been home to many civilizations and cultures and has
changed hands many times throughout history due to its strategic location and has experienced
significant changes as a result of wars and migrations in the early 20th century. The province
of Van, which has been dominated by many civilizations such as Assyria, Urartu, Rome and
the Ottoman Empire and shaped by urban culture, has a strategic importance for both the region
and the country with its geographical location, and has become one of the important centers at
national and international level with its historical structure and economic potential (Kanberoglu,
2016, p. 25). Van is an important settlement that needs careful urban planning due to its
historical and natural structure. Since it is located on the shore of Lake Van, the city's zoning
planning, which will both protect the natural balance and regulate the settlement, is made by
considering factors such as population growth, earthquake risk and transportation. In line with
the information received from the Van Metropolitan Municipality, the city of Van has been
expanded four times in the last century for various reasons and these expansions have affected
the settlement pattern. The ancient city of Van dates back to the Urartian period (IX-VIlth
century BC) and its urban architectural formation and development took place in the Old City
of Van, located just south of Van Castle until 1918. The foundations of the city's current
development process were laid during the Republican Period. During this period, the heart of
the city and “central business areas” were formed. The city plan was first drafted in 1852 during
the reign of Sultan Abdiilmecit after the Tanzimat Edict, followed by the zoning plans drawn
up in 1925, 1945, 1970, 1996 and 2013 during the Republican Era.

Translated with DeepL.com (free version)The main purpose of this study is to analyze the
rapidly increasing office buildings in the urban fabric of Van in recent years within the
framework of their relationship with the development axes of the city. The study has the
characteristics of an important research since the office buildings constructed and still under
construction during the urban development process have not been analyzed in this context
before.

Within the scope of the study, the planning and implementation approaches of the office
buildings constructed in Van province at the urban scale are evaluated in detail and it is aimed
to examine the positioning of these buildings according to the location decisions at the city
scale. In line with this purpose, a theoretical framework is created, while the growth and
development process of Van city is discussed at the urban scale.

As for the study method: during the research process, buildings were identified through on-site
observation in the central district of the city, documented with photographs, information was
collected from relevant architects, public institutions and private organizations about the
qualities of the buildings, academic and technical information on the subject was compiled
through a literature review, and a comprehensive evaluation was made in the light of all the
data obtained.
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As aresult, it has been determined that zoning planning activities at the settlement scale affect
the location of office buildings in large-scale commercial areas within the city, their island and
parcel arrangements and their relations with the surrounding building units. The significant
increase observed in the number of office buildings in parallel with the growth and developing
economic dynamics of the city shows that these buildings have gained an important place in the
urban fabric in terms of commercial and functional aspects. In general terms, the development
of office buildings in Van city center is influenced by many factors such as urban design
decisions such as land precedence, floor height and quality of use, the regions determined as
the development area of the city, new transportation axes and their characteristics, the location
and operation dates of public institutions such as municipalities, governorships, courthouses
and hospitals, the location of shopping malls and similar commercial buildings, parcel building
usage rights determined in line with zoning plan decisions, the desire to gain prestige on
boulevards where trade is concentrated, changes in legislation and technological advances.

Keywords: Van province; Office buildings, Urban development; Urban scale; Zoning plans
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ABSTRACT

The increasing global energy demand and environmental concerns clearly indicate the need for
more efficient utilization of renewable energy sources. In this context, hydrokinetic energy
systems have recently emerged as notable sustainable energy solutions, particularly in river and
stream-based applications. These systems generate energy by utilizing existing fluid motion
without requiring large-scale infrastructure such as dams or reservoirs. Hydrokinetic turbines
lie at the heart of these systems, converting kinetic energy into mechanical, and subsequently,
electrical energy. These turbines are generally categorized into horizontal-axis (HAWT) and
vertical-axis (VAWT) types. In this study, vertical-axis turbines are examined due to their
advantages in hydrokinetic applications such as the ability to operate at low water speeds,
independence from flow direction, and ease of maintenance. One of the most critical design
parameters influencing the performance of VAWTs is solidity—the blade density ratio.
Solidity, defined as the ratio of the blade area to the swept area, directly affects both torque
production and the power coefficient (Cp). This study aims to investigate the performance of a
turbine with low solidity (¢ = 0.3) under various angular velocities.

The analysis was carried out using a VAWT with a diameter of 1 meter and three fixed-profile
(NACA 2412) blades. Simulations were performed using ANSYS Fluent software. The k-
omega SST turbulence model was selected to better capture boundary layer transitions and
separations. Calculations were conducted as transient, and the rotational motion was modeled
using the Sliding Mesh method, enabling dynamic resolution of real-time blade movement. The
inlet flow velocity was fixed at 2 m/s in all analyses, and a pressure outlet condition was applied
at the outlet. The flow domain around the turbine was modeled as a circular volume
perpendicular to the inflow direction. The mesh was refined around the turbine, and particular
care was taken to maintain a low y+ value for critical boundary layer sensitivity.
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To ensure physical accuracy, solution parameters were tested until mesh convergence was
achieved. It was observed that when the mesh reached 115,000 elements, power coefficients no
longer showed significant variation. The resulting mesh structure is presented in Figure 1. _

a) Rotor section mesh b) Blade section mesh
Figure 1. Mesh structure used in the model

Rotational speeds ranging from 0.5 rad/s to 16 rad/s were selected at 17 different values. For
each case, average torque, turbine power, and power coefficient (Cp) were calculated. These
results are summarized in Table 1. Cp and average torque values are graphically presented in
Figure 2 as a dual-axis plot, while the obtained flow patterns are detailed in Figure 3 with
velocity and turbulence kinetic energy contour visuals.

Table 1. Calculated Torque, Power, and Cp values as a function of Angular Speed

TSR | Angular Velocity (rad/s) | Avg. Torque (Nm) | Turbine Power (W) | Power Coefficent (Cp)
0,125 0,5 22,970 11,485 0,0029
0,25 1 18,777 18,777 0,0047
0,5 2 13,542 27,084 0,0068
0,75 3 13,315 39,946 0,0100
1 4 17,310 69,238 0,0173
1,25 5 34,069 170,347 0,0427
1,5 6 45,281 271,685 0,0681
1,75 7 51,298 359,086 0,0900
2 8 58,996 471,966 0,1182
2,25 9 44,322 398,900 0,0999
2,5 10 1,966 19,659 0,0049
2,75 11 -28,892 -317,814 -0,0796
3 12 -58,675 -704,105 -0,1764
3,25 13 -89,324 -1161,208 -0,2909
3,5 14 -121,629 -1702,803 -0,4266
3,75 15 -155,527 -2332,912 -0,5844
4 16 -188,718 -3019,487 -0,7564
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Power Coefficient and Torque vs Rotational Speed
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Figure 2. Power coefficient and torque values at different rotational speeds
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Figure 3. Velocity and turbulence kinetic energy contours at 8 rad/s

According to the analysis results, the Cp values of the turbine are quite low at low angular
speeds (0.5-3 rad/s), generally ranging between 0.002-0.01. After 4 rad/s, a significant
performance increase was observed, reaching the maximum Cp value of 0.118 at 8 rad/s. At
this point, the tip speed ratio (TSR) corresponds to approximately 2.0, which aligns closely with
the optimal operating range suggested in the literature. After 9 rad/s, Cp values started to decline
and became negative beyond 12 rad/s. This indicates that the turbine begins to resist the flow
rather than generate power, resulting in energy losses. Using the maximum Cp value at 8 rad/s
as a reference, efficiency losses at other speeds were calculated in percentage terms. In
conclusion, this study evaluates the impact of rotational speed on the performance of low
solidity turbines both technically and visually. The findings provide insights into identifying
the optimal speed range, supporting design decisions, and enhancing efficiency.

Keywords: Hydrokinetic, Computational fluid dynamics, Solidity, Power coefficient
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ABSTRACT

The growing global demand for energy, environmental concerns associated with fossil fuel
consumption, and sustainability goals have steadily increased the interest in renewable energy
sources. In addition to widely known resources such as solar, wind, and biomass, energy
conversion systems based on fluid motion offer significant potential. In this context,
hydrokinetic energy systems, which utilize the available kinetic energy in rivers, canals, and
tidal regions, stand out for their minimal infrastructural requirements and low environmental
impact. Hydrokinetic turbines, which form the core of these systems, convert the kinetic energy
of water into mechanical and subsequently electrical energy. These turbines are generally
categorized as horizontal-axis and vertical-axis turbines. Vertical-axis turbines are particularly
advantageous for hydrokinetic applications due to their ability to operate at low flow velocities,
their independence from flow direction, and ease of maintenance. Among them, Savonius
turbines are especially suitable for low-speed, low-Reynolds number flows due to their high
torque production and simple manufacturing process, making them an efficient solution in
environments such as rivers and channels with limited discharge.

This study presents steady-state numerical analyses of a two-bladed Savonius turbine placed
within an open channel flow. The main objective is to evaluate the impact of different numerical
modeling configurations on turbine performance and to identify the most suitable parameter
combinations. The turbine used in the simulations has a radius of 0.125 m and an overlap ratio
of 0.15. During the simulations, the turbine is exposed to a constant inlet velocity of 0.5 m/s.
The outer computational domain is defined based on the turbine diameter (D) and extends over
a rectangular area with dimensions of 30D x 45D. All analyses were carried out using ANSY'S
Fluent software. The mesh structure was locally refined around the turbine to improve near-
wall resolution and enhance overall solution stability. Mesh structures for the rotor and blade
regions are illustrated in Figure 1.
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a) Mesh structure of the rotor region b) Mesh structure of the blade region

Figure 1. Mesh structures used for the rotor and blade regions

A total of eight different modeling cases were defined, and for each, the power coefficient (Cp)
was calculated at 13 different tip speed ratio (TSR) values. These cases were based on variations
in turbulence models, solver algorithms, and the blade motion configurations of the turbine.
The turbulence models used in the simulations included k-omega SST, SST, and k-epsilon (both
standard and enhanced wall treatment), all of which are widely preferred in representing
systems operating under low Reynolds number conditions. Additionally, solver algorithms such
as Coupled, SIMPLE, and SIMPLEC were tested and comparatively evaluated. The modeling
parameters and respective configurations are summarized in Table 1.

Table 1. Numerical Modeling Parameters for Each Analysis Case

Case Blade Motion Turbulence Model Solver
Case 1 |No wall motion k-omega SST (low Re) Coupled
Case 2 | No wall motion k-epsilon (Standard wall) | Coupled
Case 3 |No wall motion k-epsilon (Enhanced wall) | Coupled
Case 4 |No wall motion SST Coupled
Case 5 |No wall motion k-omega SST Simple
Case 6 | No wall motion k-omega SST SimpleC
Case 7 | Wall motion active (V=0) k-omega SST Coupled

Wall motion with domain
Case 8 |rotation k-omega SST Coupled

The blade motion (wall motion) was represented in different ways across the cases. In some
cases, the turbine blades were defined as stationary; in others, rotational definitions were
applied to the blade surfaces. This rotational behavior was modeled using the wall motion
feature within the Fluent environment. In certain cases, the blade speed was set to zero (static
motion), while in others, the motion was synchronized with the rotational domain. All solution
cases were structured as steady-state simulations, thereby excluding transient effects. This
configuration was chosen to minimize computational time. The results indicate that the selected
turbulence model and solver algorithm directly influence the power coefficient (Cp), which is
a key performance indicator of the turbine. For all cases, Cp values were calculated as a function
of tip speed ratio (TSR), plotted, and compared accordingly.
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The highest Cp value, recorded as 0.2027, was obtained under case 5, which employed the k-
omega SST turbulence model in combination with the SIMPLE solver. Although simulations
using the Coupled solver provided relatively stable results, their peak performance remained
slightly below that of the SIMPLE configuration. In the case with the SIMPLEC solver, Cp
values remained consistently high across the TSR range but did not exceed the maximum
observed in case 5. In the cases where wall motion was active (Case 7 and Case 8), the
computational cost increased due to the added complexity; however, the gains in Cp values
were found to be limited. Notably, in the case where the blade motion was synchronized with
the rotating domain, changes in the flow field were clearly observed, yet these variations did
not translate into a significant performance improvement. These findings suggest that the
steady-state approach may have limitations in accurately capturing the rotational dynamics of
such systems and highlight the need for transient simulations.

The graphical representation of Cp values across different TSR values for all cases is provided
in Figure 2.
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Figure 2. Cp values across different tip speed ratios (TSR) for various numerical cases

Previous studies in the literature have emphasized the significant impact of turbulence models
and solver algorithms on the accuracy and stability of performance predictions for Savonius
turbines. The findings of this study confirm that the k-omega SST turbulence model offers
stable and physically realistic results, particularly for low-Reynolds number open channel
applications. Additionally, the COUPLED algorithm has demonstrated strong solution stability,
especially in steady-state simulations. The inclusion of blade motion in the numerical model
contributed only marginally to performance enhancement in steady-state conditions. In certain
cases, it even led to increased flow resistance and a drop in Cp values. These observations
suggest that to accurately capture the dynamic effects of rotation, transient simulation methods
are required.

Keywords: Hydrokinetic, Savonius turbine, Computational fluid dynamics, Turbulence model
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ABSTRACT

Hydrokinetic energy refers to the generation of electricity by harnessing the kinetic energy of
flowing water without the need for large dams or significant alterations to natural watercourses.
Unlike conventional hydropower, hydrokinetic systems operate in rivers, canals, and tidal
streams, making them suitable for decentralized and low-impact energy production. One of the
primary advantages of hydrokinetic energy over other renewable sources is its minimal
environmental footprint, as it preserves aquatic ecosystems and maintains the natural flow of
water. Additionally, the continuous and predictable nature of water currents ensures a more
stable energy output compared to intermittent sources like solar and wind. These systems are
also modular and can be deployed in remote, off-grid locations, enhancing energy accessibility.
With relatively low maintenance costs and high conversion efficiency, hydrokinetic energy
emerges as a reliable and sustainable solution, contributing significantly to energy security and
the global transition toward clean, renewable energy sources.

The performance of hydrokinetic turbines is influenced by several interrelated factors, including
flow velocity, turbine design, and site-specific conditions. Flow velocity is particularly critical,
as the power output of a hydrokinetic turbine is proportional to the cube of the water speed—
meaning even small increases in velocity can significantly boost energy generation. Turbine
blade geometry, rotor diameter, and orientation also impact efficiency by affecting how
effectively kinetic energy is captured from the water. Additionally, environmental factors such
as turbulence, debris presence, and channel depth can alter flow patterns and performance
stability. Accurate assessment of these variables is essential to optimize turbine placement and
maximize energy yield in real-world applications.

Blade design is a critical component in determining the hydrodynamic performance of

hydrokinetic turbines. Key parameters such as blade profile, chord length, pitch angle, and
aspect ratio significantly influence the efficiency of energy conversion from fluid flow to
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mechanical rotation. The aerodynamic characteristics of the blades must be optimized to
maximize lift-to-drag ratios while minimizing flow separation and turbulence. Additionally,
structural considerations, including material selection and fatigue resistance, are essential to
ensure long-term operational reliability under varying hydrodynamic loads. Effective blade
design enhances overall turbine performance by improving energy capture, reducing
mechanical losses, and ensuring stability across a range of flow conditions.

Hydrofoil optimization is a fundamental aspect of enhancing the performance of hydrokinetic
turbines, as it directly affects the interaction between the fluid flow and the turbine blades. The
process involves the systematic adjustment of geometric and hydrodynamic parameters such as
camber, thickness distribution, angle of attack, and surface curvature to maximize lift while
minimizing drag. Advanced computational methods, including computational fluid dynamics
(CFD) and optimization algorithms, are commonly employed to evaluate and refine hydrofoil
configurations under realistic flow conditions. Properly optimized hydrofoils contribute to
improved energy efficiency, reduced flow-induced vibrations, and enhanced operational
stability, thereby increasing the overall effectiveness and durability of hydrokinetic energy
systems.

NACA and GOE hydrofoils are two commonly used airfoil families in fluid dynamics and
turbine design, each offering distinct aerodynamic characteristics. NACA hydrofoils,
developed by the National Advisory Committee for Aeronautics, are widely recognized for their
systematic numbering system, which defines their geometric properties such as camber,
thickness, and chord length distribution. These profiles are favored for their predictable
performance and ease of implementation in computational models. In contrast, GOE
(Gottingen) hydrofoils, developed in Germany, exhibit different curvature and pressure
distribution characteristics, often leading to higher lift coefficients in certain flow conditions.
The selection between NACA and GOE profiles depends on the specific application
requirements, including flow regime, Reynolds number, and structural constraints.

In this study, a comprehensive aerodynamic analysis was conducted on five different airfoil
profiles GOE 365, NACA 0012, NACA 2410, NACA 22112, and a modified foil. The
simulations were performed using ANSY'S Fluent, and critical flow parameters such as velocity,
pressure, eddy viscosity, and turbulence kinetic energy were examined for each profile. A
triangular mesh structure was employed to accurately capture the complex geometry of the
airfoils, and mesh quality was optimized based on skewness, element quality, and aspect ratio
criteria. The k-omega SST turbulence model was selected due to its high accuracy and
computational efficiency. The analyses were carried out for angles of attack ranging from 0° to
10°, and the lift-to-drag ratio (C1/Cd) was evaluated at each angle to determine the most suitable
airfoil profile. The modified NACA profile consistently exhibited a higher Cl/Cd ratio,
particularly at lower angles of attack, where the standard profiles showed notable performance
limitations. At a 2.0° angle of attack, the modified airfoil reached a CI/Cd ratio of 30.17,
significantly exceeding the performance of the top-performing standard airfoil, GOE 365, under
the same operating conditions.

Keywords: Hydrokinetic tTurbines, Hydrofoil optimization, Computational fluid dynamics,
Lift-to-drag ratio.
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ABSTRACT

Hydrokinetic turbines represent an innovative approach to renewable energy generation by
harnessing the kinetic energy of flowing water without the need for large dams or extensive
infrastructure. These systems can be deployed in rivers, canals, and tidal streams, offering a
low-impact alternative to conventional hydropower technologies. Their minimal environmental
footprint makes them particularly suitable for ecologically sensitive areas and off-grid
applications. The energy output of a hydrokinetic turbine is proportional to the cube of the water
velocity, meaning even moderate flow speeds can yield substantial power generation. Due to
their modular design and scalability, hydrokinetic systems offer cost-effective solutions for both
rural electrification and decentralized energy production. Additionally, their relatively simple
maintenance requirements contribute to long-term operational sustainability. As global efforts
intensify toward reducing dependence on fossil fuels and combating climate change,
hydrokinetic energy emerges as a promising and environmentally responsible option within the
broader spectrum of sustainable energy technologies.

Helical hydrokinetic turbines, also known as Darrieus or vertical-axis turbines, are designed to
harness the kinetic energy of flowing water using helical-shaped blades that rotate around a
vertical axis. Unlike traditional horizontal-axis turbines, helical turbines can operate efficiently
regardless of the flow direction, making them ideal for environments with variable or reversing
currents, such as tidal streams and rivers. Their compact and low-profile design allows for easy
installation in shallow or narrow waterways without significantly disrupting aquatic
ecosystems. Additionally, the continuous rotation and balanced torque of helical turbines
contribute to smoother operation and reduced mechanical stress. These features make helical
hydrokinetic turbines a promising option for decentralized and environmentally sustainable
power generation in a variety of hydrological settings.

227



Dicle Universitesi - 3. Uluslararast Fen Bilimleri Lisansiistii Arastirmalar Sempozyumu,
12-14 Mayis 2025, Diyarbakir

The design of hydrokinetic turbines is a fundamental aspect that determines their efficiency,
durability, and suitability for various flow environments. A well-optimized design not only
maximizes energy extraction from moving water but also minimizes environmental impact and
structural stress. Since hydrokinetic systems often operate in natural water bodies with varying
flow conditions, careful attention to design ensures stable performance and long-term
operational reliability. One of the primary parameters is hydrofoil selection, which involves
choosing a blade cross-section that can generate sufficient lift while minimizing drag in water
flow. The chosen hydrofoil must maintain flow attachment across a range of operating
conditions. Blade number is another critical parameter that affects both torque generation and
hydrodynamic resistance. Fewer blades typically result in lower drag but may reduce the
starting torque, while more blades can increase torque at the expense of efficiency. Chord
length, defined as the distance between the leading and trailing edges of the blade, determines
the blade’s surface area and has a direct impact on the generated lift and structural loading. The
angle of attack refers to the angle between the chord line and the direction of the incoming flow.
It must be set to ensure efficient lift production without causing flow separation. In rotating
blades, the angle of attack cannot remain constant across the blade span; thus, twist angle is
introduced. Twist angle is the variation of angle of attack from the root to the tip of the blade
to account for varying relative velocities due to rotation. Rotational speed is another essential
design consideration. It determines the blade tip speed and influences the interaction between
the turbine and the incoming flow. This leads to the calculation of the power coefficient, a non-
dimensional parameter representing the ratio of extracted power to the available kinetic energy
in the flow. All these parameters must be defined in coordination to ensure stable, efficient, and
reliable turbine operation across the desired range of hydraulic conditions.

In this study, a modified hydrofoil was employed to investigate the influence of design
parameters on the performance of a hydrokinetic turbine. Firstly, the effects of varying blade
number and chord length were analyzed to determine the optimal configuration for maximizing
the power coefficient (Cp). Among the tested configurations, the turbine equipped with five
blades and a chord length of 17.5 cm exhibited the highest performance. This configuration
achieved a Cp value of 0.4326 at a rotational speed of 3.4 rad/s, outperforming configurations
with fewer or more blades and those with shorter or longer chord lengths. While an increase in
chord length generally resulted in improved Cp values, it was observed that beyond a critical
threshold, the additional drag outweighed the aerodynamic benefits, leading to diminishing
returns. The five-bladed configuration provided a favorable balance between turbine solidity
and aerodynamic efficiency. Subsequently, the twist angle of the helical turbine was optimized.
The results indicated that a twist angle of 36° yielded the highest overall performance. At this
angle, the turbine reached maximum Cp at a rotational speed of 5 rad/s, demonstrating a
substantial improvement over the other evaluated angles (0°, 18°, and 54°). The 36° twist angle
facilitated a more uniform distribution of hydrodynamic forces along the blade span, thereby
enhancing energy extraction without compromising structural integrity. Although the 54°
configuration yielded relatively high Cp values at specific operating conditions, it was prone to
significant flow separation, which negatively impacted overall efficiency. In contrast, the 36°
configuration maintained optimal energy conversion across a range of rotational velocities.
Numerical simulations exhibited consistent convergence behavior, with a residual RMS value
of 10, confirming the accuracy and reliability of the computational results. This
comprehensive optimization study underscores the importance of careful selection of hydrofoil
geometry, blade number, chord length, and twist angle in achieving high-efficiency
hydrokinetic turbine designs.

Keywords: Hydrokinetic turbine, Blade geometry, Power coefficient (Cp), Chord length, Twist
angle
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Kiiresel 1sinma, atmosferdeki sera gazi konsantrasyonlarinin artmasit sonucu Diinya’nin enetji
dengesinin bozulmasiyla ortaya ¢ikan uzun vadeli bir iklim degisikligi siirecidir. Bu degisim,
ozellikle Sanayi Devrimi’nden sonra fosil yakit kullanimi, arazi Ortiisiindeki degisiklikler ve
ormansizlasma gibi insan kaynakl faaliyetlerin hiz kazanmasiyla daha belirgin hale gelmistir.
Artan sicakliklar yalnizca atmosferik degisimlerle sinirli kalmayip; buzullarin erimesi, deniz
seviyesinin yiikselmesi, ekstrem hava olaylarinin siklagmasi, tarimsal verimliligin diismesi ve
biyogesitlilik kayiplar1 gibi ¢ok yonlii etkiler yaratmaktadir. Bu etkilerin dogru, siirekli ve
kapsamli bir bicimde izlenmesi, iklim degisikligiyle miicadele kapsaminda gelistirilecek
politika ve stratejiler icin biiylik 6nem tagimaktadir. Bu baglamda, uzaktan algilama (UA)
teknolojileri, genis alanlarda yiiksek dogrulukta ve zaman icinde karsilastirilabilir ¢evresel
veriler sunarak Onemli katkilar saglamaktadir. MODIS, Landsat ve Sentinel gibi uydu
platformlarindan elde edilen ¢ok bantli veriler sayesinde yiizey sicakligi (LST), bitki Ortiisii
yogunlugu ve saghgi (NDVI), kar ve buz ortiisii ile ylizey nemliligi gibi parametreler
izlenebilmektedir. Ayrica, bu verilerin Cografi Bilgi Sistemleri (CBS) ile entegre edilmesi,
cevresel degisimlerin mekansal analizlerle daha etkili bir bicimde gorsellestirilmesini miimkiin
kilmaktadir. Son yillarda, bu verilerin analizinde Derin Ogrenme (Deep Learning) tekniklerinin
kullanimi giderek yayginlagmaktadir. Ozellikle Yapay Sinir Aglart (ANN), Konvoliisyonel
Sinir Aglar1 (CNN) gibi modeller, biiyiik hacimli uydu verilerinden anlamli bilgi ¢ikarimi
yaparak ¢evresel degisimlerin daha hassas sekilde izlenmesini saglamaktadir. Bu ¢alismada,
MODIS sensoriinden elde edilen NDVI ve LST verileri, derin 6grenme tabanli modeller
kullanilarak iglenmis; Tiirkiye'den secilen 5 farkli il (Izmir, Konya, Diyarbakir, Erzurum ve
Rize) 6zelinde, 2000-2025 yillarimi kapsayan yaklasik 1140 adet 8 giinliik veri kullanilarak
zaman diliminden olusan NDVI ve LST serileri iizerinden zamansal analizler
gerceklestirilmistir. Ham verilerin 6n isleme adimlarinda bulut temizleme, yeniden 6rnekleme
ve normalizasyon uygulanmistir. Ardindan, NDVI ve LST zaman serileri derin §grenme
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modelleri (6zellikle LSTM - Uzun Kisa Siireli Bellek aglar1) ile analiz edilmistir. LSTM
modeli, yillar icindeki degisimleri 6grenerek trend analizi ve 6ngorilleme yapilmasina olanak
saglamistir. Yapilan analizler, 6zellikle sicak ve kurak bdlgelerde (izmir, Konya ve Diyarbakir)
bitki Ortlisiinde belirgin azalma ve yiizey sicakliklarinda artis egilimi oldugunu ortaya
koymustur. Ozellikle Diyarbakir 6zelinde, yaz aylarinda LST degerlerinde dikkat ¢ekici bir
artis ve NDVI degerlerinde hissedilir bir diisiis gdzlenmistir. LSTM modeli, Diyarbakir'da yaz
aylarindaki LST degerlerinin artacagini ve NDVI'nin 0.35 seviyesinden 0.25 seviyesine kadar
diisecegini tahmin etmektedir. Bu durum, bolgedeki tarimsal iiretim ve bitki Ortiisii sagligi
tizerinde olumsuz ve dogrudan etkiler yaratmaktadir. Buna karsin serin ve nemli bdlgelerde
(Erzurum ve Rize), NDVI degerlerinde gorece stabil ya da artan bir seyir gozlenmistir. LSTM
modeli, bu bolgelerde bitki ortiisii sagliginin daha istikrarli kaldigini géstermistir. Ayrica, bitki
ortiisii tahminlerinde kullanilan CNN-LSTM modelleri, gegmis NDVI haritalarindan yola
cikarak gelecekteki bitki sagligina iliskin yiiksek dogruluklu tahminler iiretmistir (RMSE:
0.021; R* 0.89). Bu calisma, derin 6grenme tekniklerinin uzaktan algilama verileriyle
entegrasyonunun, kiiresel 1sinma kaynakli ¢evresel degisimlerin hem izlenmesi hem de
ongoriilmesinde etkin bir ara¢ oldugunu ortaya koymustur. Derin 6grenme modelleri sayesinde,
sadece mevcut durum analiz edilmekle kalmamis, ayn1 zamanda 2050 ve 2100 gibi gelecege
yonelik iklim senaryolari i¢in de tutarli projeksiyonlar olusturulabilmistir. Uzaktan algilama
teknolojileri ve yapay zeka tabanli analizlerin sadece akademik caligmalarda degil; kamu
kurumlar, yerel yonetimler ve karar verici mekanizmalarla entegre sekilde kullanilmasi, iklim
degisikligiyle miicadelede biiyiik bir stratejik avantaj saglayacaktir. Ayrica, disiplinler arasi
yaklagimlar ve yerel halkin farkindalik diizeyinin artirilmasi, bu teknolojilerin daha etkin ve
stirdiiriilebilir bigimde kullanimini destekleyecektir.

Anahtar Kelimeler: Kiiresel isinma; Uzaktan algilama; Iklim degisikligi; NDVI; LSTM; CNN

ABSTRACT

This study explores the environmental impacts of global warming in Turkey using remote
sensing data and deep learning-based analysis. With increasing concentrations of greenhouse
gases disrupting Earth’s energy balance, monitoring surface changes such as vegetation
degradation and surface temperature rise has become critical. Remote sensing platforms such
as MODIS provide continuous, multi-spectral data that enable the observation of environmental
parameters like the Normalized Difference Vegetation Index (NDVI) and Land Surface
Temperature (LST) across large regions. In this research, 8-day composite NDVI and LST
datasets obtained from the MODIS sensor were utilized to conduct a temporal and spatial
change analysis spanning the years 2000 to 2025. Five provinces representing different climatic
zones—Izmir, Konya, Diyarbakir, Erzurum, and Rize—were selected as study areas. A total of
approximately 1140 data entries for each province were processed through a workflow
involving cloud masking, resampling, and normalization procedures. To capture temporal
dynamics and generate future projections, Long Short-Term Memory (LSTM) networks were
applied to both NDVI and LST time series. In addition, CNN-LSTM hybrid models were used
to classify and predict spatial vegetation changes based on past NDVI maps. The deep learning
models enabled high-resolution, time-dependent predictions, which are crucial for
understanding regional vulnerabilities to climate change. The analysis revealed a marked
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increase in LST and a significant decline in NDVI values in drier and warmer provinces such
as Izmir, Konya, and particularly Diyarbakir. LSTM predictions suggest that, in Diyarbakir,
summer surface temperatures will continue to rise through 2025, while NDVI values are
expected to fall from 0.35 to approximately 0.25—indicating stress on vegetation and potential
agricultural productivity losses. In contrast, the provinces of Erzurum and Rize, which are
characterized by cooler and more humid climates, showed relatively stable or increasing NDVI
values, suggesting more resilient vegetation health. The CNN-LSTM model demonstrated high
performance with Root Mean Square Error (RMSE) of 0.021 and a Coefficient of
Determination (R?) of 0.89 in vegetation health forecasting. This research underscores the
potential of combining remote sensing data with deep learning algorithms for more accurate
and spatially aware environmental monitoring. The findings also support the integration of such
Al-powered methods into policy development, land-use planning, and climate adaptation
strategies. These tools not only provide real-time insights into ongoing changes but also allow
for the modeling of future climate scenarios up to the years 2050 and 2100. As such, the synergy
of deep learning and remote sensing technologies offers a strategic, interdisciplinary solution
for addressing the challenges posed by global warming.

Keywords: Global warming, Remote sensing, Climate change; NDVI; LSTM; CNN
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07/

Benzimidazol tiirevleri, genis farmakolojik yontemleri ve biyolojik aktivite ¢esitlikleri nedeniyle
organik kimya alanlarinda 6nemli arasgtirma konularindan biri olarak 6ne ¢ikmaktadir. Bu
calismada (R)-(-)-Mandelic acid, (S)-(+)-Mandelic acid ve o-fenilendiamin kullanilarak farkli
benzimidazol sentezi gergeklesmistir. Sentez islemi, hem mikrodalga destekli yontem hem de
klasik yontem ile yapildi. Ve de iki yontem ile elde edilen verim oldukga yiiksektir. Klasik
kosullarda yiiriitiilen sentezde, 24 saatte (%93) verimle elde edilirken, Mikrodalga yontemiyle 20
dk 700watt 80 0C (%95) nispeten daha yiiksek bir verimle elde edildi. Mikrodalga destekli sentez
yontemi, daha az enerji tiikketimi ve yan {iriin olusumunun minimize edilmesi sayesinde, atom
ekonomisi agisindan klasik yonteme kiyasla daha avantajl bir alternatif sunmaktadir. Elde edilen
bilesiklerin yapisal aydmlatmasi, NMR, IR gibi spektroskopik teknikleri kullanilarak
gergeklestirildi. Ve sentezlenen iirlinlerin kimyasal yapist aydmlatilmistir. Bu arastirma,
benzimidazol tiirevlerinin alternatif sentez ydntemlerini degerlendirmenin yani1 sira, kiral
yapilarinin biyolojik etkilesimleri {izerindeki etkilerini anlamaya yonelik katkilar sunmay1
amaclamaktadir.

Anahtar Kelimeler: Mandelik asit, Imidazol, Benzimidazol, Mikrodalga
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ABSTRACT

Benzimidazole derivatives stand out as one of the important research topics in organic chemistry
due to their wide pharmacological methods and variety of biological activities. In this study,
different benzimidazole synthesis was carried out using (R)-(-)-Mandelic acid, (S)-(+)-Mandelic
acid and o-phenylenediamine. The synthesis process was carried out with both microwave-assisted
method and classical method. The yield obtained with both methods is quite high. While it was
obtained with (%93) yield in 24 hours the synthesis carried out in classical conditions, it was
obtained with(%95) a relatively higher yield with the microwave method for 20 min, 700 watt, 80
oC . The microwave-assisted synthesis method offers a more advantageous alternative compared
to the classical method in terms of atom economy thanks to less energy consumption and
minimization of by-product formation. The structural elucidation of the obtained compounds was
carried out using spectroscopic techniques such as NMR, IR. And the chemical structure of the
synthesized products was elucidated. This research aims to evaluate alternative synthesis methods
of benzimidazole derivatives as well as to make contributions to understanding the effects of their
chiral structures on their biological interactions.

Keywords: Mandelic acid, Imidazole, Benzimidazole, Microwave

GIRIS

Mandelik asit (o-hidroksi fenilasetik asit), farmasotik ve kozmetik alanlarda yaygin olarak
kullanilan bir bilesiktir. Ayni1 zamanda organik sentezlerde kiral reaktant olarak da
kullanilmaktadir. Imidazol ve tiirevleri bununla beraber biyolojik ve farmakolojik acidan énemli
heterosiklik bilesiklerdir. Imidazol halkas1 iceren bilesikler, genis farmakolojik etkileri, nedeniyle
antimikrobiyal, antifungal, antienflamatuar ve antikanser ajanlarin tasariminda siklikla
kullanilmaktadir.[1] Imidazoller, birgok biyomolekiiliin temel iskeletini olusturduklar igin
heterosiklik kimyada benzersiz bir konuma sahiptir. Bu nedenle, imidazoller ve tiirevlerinin
sentezi lizerine artan sayida arastirma yapilmaktadir; 6zellikle de imidazollerin farmasétik ve tibbi
arastirmalardaki uygulamalar1 nedeniyle, siirdiiriilebilirligi g6z Oniinde bulundurarak,
arastirmacilar imidazol ve tiirevlerinin sentezi i¢in yesil kimya araclarimi igeren teknikler
kullanarak sentez yollar1 gelistirmektedirler. Literatiirde imidazol sentezine yonelik cesitli
geleneksel yontemler bildirilmistir.[2-7]

Geleneksel sentez yontemleri genellikle uzun reaksiyon siireleri ve diisiik verimler gibi
simirlamalar tasirken, mikrodalga destekli sentez yontemleri bu sinirlamalar1 ortadan kaldirma
potansiyeline sahiptir. Mikrodalga kimyasi, kimyasal reaksiyonlarin gerceklestirilmesinde
geleneksel 1sitma yontemlerine gore avantaj saglar. Ayrica Mikrodalga teknolojisi kimyagerlerin,
geleneksel 1sitma yontemlerine kiyasla daha temiz ve daha verimli kimyasal reaksiyonlar
gergeklestirmelerine ve daha yiiksek verimler elde etmelerini kolaylastirmaktadir. Organik
sentezde yeni yontemlerin gelistirilmesi, hem verimlilik hem de ¢evresel faktorler agisindan biiyiik
Onem tasimaktadir.
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Bu ¢alismada, mandelik asit ile farkli imidazol bilesiklerinin sentezi, mikrodalga ve klasik kosullar
altinda gergeklestirilmesi hedef alindi. Bununla birlikte sentez yOntemlerinin avantajlar1 ve
dezavantajlar karsilastirildi. Her iki yontemle de iyi bir verimle imidazoller elde edildi.(%93,%95)

YONTEM VE BULGULAR

Bu calismada mikrodalga ve klasik olarak iki yontem kullanildi.

Klasik olarak 50 m1’lik bir balona 0,5g mandelik asit ve 0,36 g o-fenilendiamin konuldu. Uzerine
¢oziicii olarak 4N 8,36 ml HCI ilave edildikten sonra magnet konularak geri sogutucu altinda 70
Co de 2 saat boyunca reflux edildi. Reaksiyon karisimi daha sonra oda sicakliinda sogumaya
birakildi. % 20 Na2CO3 ¢ozeltisi ile notralize edilerek bir gece bekletildi. Vakum pompasindan
stizilen ham iriin, soguk sudan yeniden kristallendirildi. (R)-(1H-benzo[d]imidazol-2-yl)-
(phenyl)methanol (1) ‘In Erime noktas1 literatiirde 205-207 oC [8] olarak verilmistir. Erime
noktast cihazi ile bakildi ve 2050C olarak goriildi. (S)-(1H-benzo[d]imidazol-2-
yl)(phenyl)methanol (2)’nin Erime noktasi literatiirde 205-207 oC [8] olarak verilmistir. Erime
noktasi cihazi ile bakildi ve 205 oC olarak goriildii. IH-NMR (DMSO-d6): d 12.24 (broad s, 1H,
N-H), 7.52-7.49 (m, 4H, Ar-H), 7.37-7.34 (m, 2H, Ar-H), 7.29-7.25 (m, 1H, Ar-H), 7.19-7.15
(m, 2H, Ar—H), 6.57 (s, 1H, OH), 5.97 (s, 1H, CH). IR (KBr): t 3425 (O-H), 3200— 3100 (N-H),
1045 (C-0O) Cm-1

Mikrodalga ile 0,5 g mandelik asit 0,36 g o-fenilendiamin ve ¢oziicii olarak 4N HCl ilave edilerek
(600 watt, 70 oC, 20 dk) optimum kosullda Imidazol 1,2 sentezlendi. Sonra %20’lik Na2CO3 ile
notralize edilerek bir gece bekletildi. Vakum pompasindan siiziilen ham iiriin soguk sudan yeniden
kristallendirildi. Klasik ve mikrodalga yontemi ve de reaksiyonlar1 Sekil 1de verilmistir.

OH NH
O™ e
(R) +
o NH, 20dk600W, 70° (R)

Reflux, 70° C

@NHZ MW Klasik ©i
m 20 dk, 600 W, 70° N (S)
Reflux, 70° C

Sekill.1 (R)-(1H-benzo[d] 1m1dazol-2-yl)(phenyl)methanol

2 (S)-(1H-benzo[d]imidazol-2-yl)(phenyl)methanol
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Bu calismada, hem klasik hem de mikrodalga destekli sentez kosullarinda imidazol tiirevleri olan
(R)-(1H-benzo[d]imidazol-2-yl)(phenyl)methanol ve (S)-(1H-benzo[d]imidazol-2-
yl)(phenyl)methanol sentezlendi. Klasik olarak %93 ve mikrodalga ile %95 iyi bir verimle elde
edildi. Mandelik asit gibi kiral onctillerin kullanimi, elde edilen iiriinlerin farmakolojik etilerini
artirabilme potansiyele sahip olabilecegi diisiiniilmektedir. Gelecekte bu tiir yapilarin biyolojik
testlerinin yapilmasiyla, yeni ila¢ adaylarmin gelistirilmesine katki saglanabilir. Bu bilgiler, bu
alandaki kimyagerler ve aragtirmacilar i¢in oldukga faydali olup, benzimidazol tiirevlerinin biiyiik
Olcekli iiretimi i¢in protokoller gelistirmeye katki saglayacaktir. Ayrica bu yontemler, her yil
gelistirilerek ekonomik ve ¢evre dostu yeni protokoller araciligiyla, benzimidazol bazli 6nemli
farmakoforlarin biiyiik 6lgekli tiretimini miimkiin kilabilirler.
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Diinyada, sivil altyap1 ¢aligmalarindaki genis uygulama alan1 nedeniyle insaat yapi malzeme
sektoriinde en ¢ok kullanilan yap1 malzemelerinden biri betondur. Cimento, su, agrega (kum,
cakil veya kirmatag) ve bazen de katki maddelerinin belirli oranlarda karistirilmasiyla elde
edilen yapay bir tastir. Beton, taze haldeyken sekil verilebilen ve zamanla sertleserek tasiyici
0zellik kazanan, kompozit bir yap1 malzemesidir. Yiiksek basin¢ dayanimina sahip olan bu yap:
malzemesi i¢erdigi dezavantajlar1 sebebiyle kullanimi sinirli kalmis veya gelistirilmeye ihtiyag
duyulmustur. Teknolojinin ilerlemesi ile bazi lifsel katkilarin kullanilmasi yaygin hale
gelmistir. Teknoloji ile birlikte kullanilan katkisal liflerden biri betonda celik tellerin donati
olarak kullanilmasidir. Ayni zamanda polimer bazli lifler de ayni amag¢ dogrulusunda
kullanilmistir. Farkli uygulamalara sahip betonlar i¢in celik ve polimer lifler {iretilmektedir.
Burada ama¢ mekanik dayanimlar yiiksek olan malzemeler tiretmektir. Yapilan arastirmalarda,
liflerin betona siineklik kattig1 ve zayif olan mekanik dayanimlarinin artti§i goriilmistiir.
Calismalarda yiiksek dayanimli beton iiretmek icin ¢elik ve poliropilen liflerin de etkileri
arastirilmastir.

Yapisi geregi sahip oldugu diisiik gekme ve egilme dayanimi sebebiyle arastirmacilar tarafindan
yapisini iyilestirmek ve dezavantajlarmi gidermek amaciyla cesitli sentetik ve dogal lifler
kullanilarak daha kullanigli hale gelmesi saglanmstir. Yiiksek dayanimli ve gatlaklara dayanikl
beton talebi, lif takviyeli beton gelistirilmesine yol agmistir. Liflerin eklenmesi ¢ekme ve
egilme dayanim performansini artirmaktadir. Benzer sekilde betonun biiziilme catlaklarin1 da
azaltir. Ancak bu kullanilacak liflerin betona dahil edilmesi sonucu diisiik islenebilirlik gibi
bazi olumsuz etkileri olacaktir. Bu c¢alismamizin amaci normal betonun lifsel katkilar
kullanilarak mekanik 6zelliklerinin daha iyi hale gelmesini saglayacak beton liretmek ve
performanslarini gézlemleyip, karsilastirmaktir. Yapilacak deneysel sonuglar iizerinden betona
olumlu ve olumsuz etkilerinin neler olabilecegini gozlemleyebiliriz. Ayrica birbirinden farkli
lif ¢esitlerinin kendi iginde betona etkisinin kiyas edilip degerlendirilmesi de yapilacaktir. Lifli
beton kavrami; beton iizerinde olugan hasarlarin gerilme, sekil degistirme 6zelliklerinden dolay1
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betonun giiclendirilmesi i¢in ortaya c¢ikmistir. Lifli beton; agrega, ¢imento ve su gibi
bilesenlerin icerisine mineral ve kimyasal katkilar ile ¢esitli miktarlarda liflerin birakilmasiyla
elde edilen giiclendirilmis malzemedir. Dogal kaynaklardan veya insan tarafindan iiretilen
uzunlugu, esnekligi ve mukavemeti olan hammaddelerdir. Betonda kullanilan lif katkilar,
betonun dayaniklili§ini, ¢atlak kontroliinii ve siinekliligini artirmak amaciyla karisima eklenen
kiiclik, genellikle kisa boyutlu malzemelerdir. Farkli malzemelerden iiretilebilen bu lifler,
betonun zayif yonlerinden biri olan ¢ekme dayammmm iyilestirir ve ¢atlaklarin ilerlemesini onler.
Lif katkilarinin beton {izerinde sicaklik etkilerine kars1 performanslarinin artmis oldugu, daha
once yapilan deneysel aragtirmalar ve literatlir taramalarindan tespiti yapilmistir. Yangina
dayanikliligin artmasi, Patlama riskinin azalmasi, Termal c¢atlaklarin kontrol altina alinmasi ve
yapisal biitiinliiglin korunmasi sicaklik etkisi lizerinde elde edilen birka¢ ornektir. Yapilacak
calisma icinde kullanilan her bir c¢esit lif takviyesinin betonun sicaklik iizerinde nasil bir
performans saglayacagi gozlemlenmis olacaktir. Lif ¢esitleri; Celik Lif, Polipropilen Lif, Cam
Lif, Karbon Lif, Bazalt Lif ve Dogal(Organik) Lifler olmak iizere birgok Ilif cesidi
bulunmaktadir. Yapacagimiz deneysel ¢aligmada kullanacagimiz lif ¢esitleri bazalt lif, ¢elik lif
ve polipropilen liftir. Lifli beton; agrega, ¢imento ve su gibi bilesenlerin igerisine mineral ve
kimyasal katkilar ile gesitli miktarlarda liflerin birakilmasiyla elde edilen gii¢clendirilmis
malzemedir. Dogal kaynaklardan veya insan tarafindan iiretilen uzunlugu, esnekligi ve
mukavemeti olan hammaddelerdir. Dogal liflerden en yaygin olarak bilinen saman ve at kilidir.
Dogal lifler; bitkisel lifler, hayvansal lifler ve madensel lifler olarak elde edilen
hammaddelerdir. Yapay lifler; 6zel olarak iiretilen ve insan eli ile iiretilen maddelerdir. Cam
yiinili ve polimer lifler bu yapay liflerden olugmaktadir. Yapilan arastirmalar sonucunda ¢elik
lif takviyeli beton numunelerinde, ¢elik tel hacmi arttikca betonun islenebilirliginin azaldig,
bosluk miktarinin arttigir gozlemlenmistir. Celik lif kullaniminin betonun e modiil degerini
artirdig1 goézlemlenmistir. Normal betonun egilmede ¢ekme dayaniminin artmasi ile gelik lif
kullanim1 da bu orami dogru orantida artirmistir. Basing dayaniminda deney sonuglarina
bakildiginda ise ¢elik liflerin orani arttik¢a basing dayaniminda daha az azalma goriilmiistiir.
Egilmede ise basing dayanimu, celik lifli betonda normal betona gore daha yiiksek degerlerin
elde edildigi gozlemlenmistir. Polipropilen lif takviyeli beton numunelerinde ise; bu liflerin
celik liflere gore islenebilme 6zelligini daha iyi oranda arttirdig1 gdzlemlenmistir. Polipropilen
liflerin betona yapisip daha iyi oranda bag yaptigr gozlemlenmistir. Basing dayanimina
bakildiginda ise polipropilen liflerin normal betona gore etkili olmadig1 gozlemlenmistir.
Betonda egilme ve ¢cekme dayaniminin, ¢elik lifler kadar etkili olmadig1 gozlemlenmistir.

Liflerin betona ilave edilmesi sonucu mekanik olarak etkisinin oldugu goriilmiistiir. Ayrica bu
lif takviyeleri betonun biiziilme ve stinme 6zelliklerini azaltmistir. Celik gibi liflerin betonun
islenebilirligini azalttig1 yoniinde olumsuz etkilerinin de oldugu gozlemlenmistir. Liflerin
seklinin, lif takviyeli beton ilizerinde siinme Ozellikleri bakimindan da 6nemli etkiye sahip
oldugu belirlenmistir. Yiiksek en-boy oraninin, lifin iceriginden bagimsiz olarak énemli katki
sagladig1 gozlemlenmistir. Yapacagimiz deneysel ¢alisma sonucunda lif katkilarinin betona
etkileri belirlendikten sonra, normal beton ve daha dnce yapilmis olan benzer ¢aligmalar ile
kiyaslanip performanslarinin karsilastirilmasi saglanacaktir.

Anahtar Kelimeler: Beton, Lif takviyeli beton, Lifsel katkilar, Sicaklik etkisi
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ABSTRACT

In the world, concrete is one of the most widely used building materials in the construction
building materials sector due to its wide application in civil infrastructure works. It is an
artificial stone obtained by mixing cement, water, aggregate (sand, gravel or crushed stone) and
sometimes additives in certain proportions. Concrete is a composite building material that can
be shaped when fresh and hardens over time and gains carrier properties. This building material,
which has high compressive strength, has limited use or needs to be developed due to its
disadvantages. With the advancement of technology, the use of some fibrous additives has
become widespread. One of the additive fibers used with technology is the use of steel wires as
reinforcement in concrete. Polymer-based fibers have also been used for the same purpose.
Steel and polymer fibers are produced for concretes with different applications. The aim here
is to produce materials with high mechanical strength. Studies have shown that fibers add
ductility to concrete and increase its weak mechanical strength. In the studies, the effects of
steel and polypropylene fibers were also investigated to produce high strength concrete.

Due to its low tensile and flexural strength, researchers have used various synthetic and natural
fibers to improve its structure and eliminate its disadvantages, making it more useful. The
demand for high strength and crack resistant concrete has led to the development of fiber
reinforced concrete. The addition of fibers improves tensile and flexural strength performance.
Similarly, it also reduces the shrinkage cracks of concrete. However, the inclusion of these
fibers in concrete will have some negative effects such as low workability. The aim of this study
is to produce concrete that will improve the mechanical properties of normal concrete by using
fibrous admixtures and to observe and compare their performances. We can observe the positive
and negative effects on concrete through experimental results. In addition, the effects of
different fiber types on concrete will be compared and evaluated. The concept of fibrous
concrete has emerged to strengthen concrete due to the stress and strain characteristics of the
damages on concrete. Fibrous concrete is a reinforced material obtained by adding mineral and
chemical additives and various amounts of fibers into components such as aggregate, cement
and water. They are raw materials with length, flexibility and strength produced from natural
sources or by man. Fiber admixtures used in concrete are small, usually short-sized materials
added to the mix to increase the durability, crack control and ductility of concrete. These fibers,
which can be produced from different materials, improve the tensile strength, one of the
weaknesses of concrete, and prevent the progression of cracks. It has been determined from
previous experimental studies and literature reviews that fiber admixtures have increased
performance against temperature effects on concrete. Increased fire resistance, reduced risk of
explosion, control of thermal cracks and preservation of structural integrity are a few examples
of temperature effects. It will be observed how each type of fiber reinforcement used in the
study will provide a performance of concrete on temperature. Fiber types; There are many fiber
types including Steel Fiber, Polypropylene Fiber, Glass Fiber, Carbon Fiber, Basalt Fiber and
Natural (Organic) Fibers. The fiber types we will use in our experimental study are basalt fiber,
steel fiber and polypropylene fiber. Fibrous concrete is a reinforced material obtained by
depositing various amounts of fibers with mineral and chemical additives into components such
as aggregate, cement and water. They are raw materials with length, flexibility and strength
produced from natural sources or by man. The most commonly known natural fibers are straw
and horsehair. Natural fibers are raw materials obtained as vegetable fibers, animal fibers and
mineral fibers. Artificial fibers are substances that are specially produced and produced by
human hands. Glass wool and polymer fibers consist of these artificial fibers. As a result of the
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researches, it was observed that the workability of concrete decreased and the amount of voids
increased as the volume of steel wire increased in steel fiber reinforced concrete samples. It was
observed that the use of steel fibers increased the e modulus value of concrete. With the increase
in the tensile strength of normal concrete in bending, the use of steel fiber increased this ratio
in direct proportion. When the compressive strength test results were examined, it was observed
that the compressive strength decreased less as the ratio of steel fibers increased. In bending, it
was observed that compressive strength values were higher in concrete with steel fibers
compared to normal concrete. In polypropylene fiber reinforced concrete specimens, it was
observed that these fibers increased the workability of concrete specimens better than steel
fibers. It was observed that polypropylene fibers adhered to concrete and bonded better.

In terms of compressive strength, it was observed that polypropylene fibers were not effective
compared to normal concrete. It was observed that flexural and tensile strength of concrete was
not as effective as steel fibers.

It was observed that the addition of fibers to concrete had a mechanical effect. In addition,
these fiber reinforcements reduced the shrinkage and creep properties of concrete. It was also
observed that fibers such as steel have negative effects in terms of reducing the workability of
concrete. The shape of the fibers was also found to have a significant effect on the creep
properties of fiber reinforced concrete. It has been observed that high aspect ratio makes a
significant contribution regardless of the fiber content. As a result of our experimental study,
after determining the effects of fiber admixtures on concrete, their performances will be
compared with normal concrete and previous similar studies.

Keywords: Concrete, Fiber reinforced concrete, Fiber additives, Temperature effect
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Gilintimiizde niifus artis1 ve ilerleyen teknolojik gelismelere paralel olarak ¢evre kirliligi de ciddi
boyutlara varmistir. Ekosistemimize ve dogal kaynaklarimiza yabanci karakterde olan yiizlerce
kimyasal madde insanoglu tarafindan iiretilmekte, kullanilmakta ve bdylece dogal denge
bozularak ¢evre yikimina neden olunmaktadir. Biyosferde; hava, su ve toprak karsilikli olarak
etkilesim halinde olduklarindan; bunlardan birinde meydana gelen kirlenme digerine de
iletilmektedir.

Bu calismada, asagida birka¢ 6rnegi verilen bu ve benzeri kimyasal maddelerin kullanim
amaclari, insan ve ¢evre sagligi lizerindeki etkileri derlenmistir.

v" Sodyum lauret siilfat (SLES), temizlik {iriinleri ve deterjanlarda yaygin olarak kullanilan
bir yiizey aktif maddedir. Kullanim amaglar1 sunlardir:

v’ Kopiik Olusturucu: SLES, su ile etkilesime girdiginde bol miktarda kopiik olusturur. Bu
ozellik, 6zellikle sampuanlar, viicut yikama jelleri ve bulasik deterjanlar: gibi {irlinlerde
tercih edilmesini saglar.

v’ Yag ve Kir Giderici: Yizey aktif madde olarak, SLES yaglar1 ve kirleri su iginde
¢Oziiniir hale getirerek temizlenmelerini kolaylastirir.

V' Emiilsifiye Edici: Yag ve suyu bir arada tutarak tiriiniin homojen yapisini korumasina

yardimc1 olur.

Coziiniirligii Artirici: Uriiniin su ile daha iyi karismasini saglayarak etkinligini artirir.

SLES, Sodyum Lauril Siilfat (SLS) kadar sert degildir ve daha yumusak bir yiizey aktif

madde olarak kabul edilir. Ancak, baz1 kisilerde hassasiyete veya cilt tahrisine neden

olabilecegi i¢in dogal ve siilfatsiz alternatifler de giderek daha fazla tercih edilmektedir.

AN
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COCOAMID: Ozellikle Cocamide DEA (Dietanolamid), Cocamide MEA (Monoetanolamid)
ve Cocamide MIPA (Monoizopropanolamid) gibi tlirevleriyle, temizlik deterjanlarinda yaygin
olarak kullanilan bir bilesendir. Kullanim amaglar1 sunlardir:

Kopiik Artirict: Sampuanlar, el sabunlar1 ve bulasik deterjanlarinda kopiigiin daha yogun ve
kalic1 olmasini saglar.

Viskozite Diizenleyici: Deterjanin kivamini artirarak daha koyu hale gelmesini saglar, boylece
kullanimda daha iyi bir his verir.

Yag Cozme Giicii: Yaglar1 ve kirleri ¢ozerek temizleme performansini artirir.

Emiilgator: Su ve yag gibi normalde karigmayan bilesenlerin bir arada homojen sekilde
kalmasini saglar.

Hassasiyet Azaltici: Ana ylizey aktif maddelerin (SLS gibi) cilt ilizerindeki tahris etkisini
azaltmaya yardimci olur.

BETAIN (6zellikle Cocamidopropyl Betaine gibi tiirevleri), temizlik iiriinleri ve deterjanlarda
yaygin olarak kullanilan bir yiizey aktif maddedir. Islevleri sunlardir:

Hafif ve Cilt Dostu Temizlik:

Betainler, amfoterik yiizey aktif maddeler grubuna aittir, yani hem asidik hem de bazik
ortamlara uyum saglayabilirler.

Cildi tahris etme olasilig1 diisiik oldugu icin sampuanlar, el sabunlari, yiiz temizleyicileri ve
bebek iiriinlerinde kullanilir.

Kopiik Artiric1 ve Dengeleyici:

Tek basina giiclii bir koptik liretmez, ancak anyonik yiizey aktif maddelerle (SLES, SLS gibi)
kombinasyon halinde kullanildiginda koptigii artirir ve stabil hale getirir.

Bu 6zellik, 6zellikle sampuanlar ve sivi sabunlar i¢in 6nemlidir.

Viskozite Diizenleyici:

S1v1 formiillerin kivamini artirarak daha yogun bir yapi kazanmasini saglar.
Uriiniin daha kolay kontrol edilmesini ve daha iyi yayilmasini saglar.
Antistatik ve Sa¢ Yumusatic1 Ozellik:

Sampuanlarda ve sa¢ bakim iiriinlerinde sag1 elektriklenmeye karsi korur ve yumusak bir his
birakir.

Nazik Temizlik ve Yag Cozme Yetenegi:

Temizlik iirtinlerinde yag ve kirleri ¢ozerek nazik bir temizlik saglar ve deterjan
formiilasyonlarinda siirtiinmeyi azaltarak kumaslara zarar verme riskini diisiiriir.

Biyolojik Olarak Parcalanabilir ve Cevre Dostu:
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Betainler, ¢evreye duyarli ve biyolojik olarak pargalanabilen maddelerdir. Bu ylizden yesil
temizlik triinlerinde sik¢a kullanilir.

BETAIN: (6zellikle Cocamidopropyl Betaine gibi tiirevleri), temizlik iiriinleri ve deterjanlarda
yaygin olarak kullanilir

GLISERIN: . Gliserin, temizlik iiriinleri ve deterjanlarda gesitli amaglarla kullanilir. ste
baslica kullanim nedenleri:

1. Nemlendirici ve Yumusatici Ozellik

Gliserin, suyu ¢ekme ve tutma ozelligine sahip oldugu i¢in nemlendirici olarak kullanilir.
Ozellikle el sabunlari, bulagik deterjanlar1 ve camasir deterjanlarinda cilt kurulugunu énlemek
icin eklenir.

2. Coziicii Olarak Kullanim

Bazi aktif bilesenlerin ¢éziinmesini kolaylastirarak homojen bir karisim elde edilmesini saglar.

3. Kalinlastiric1 ve Viskozite Diizenleyici

Deterjan ve temizlik iirlinlerinde kivami artirmak ve stabil hale getirmek i¢in kullanilir. Boylece
tirtin daha iyi yayilir ve kullanim kolaylig1 saglar.

4. Koruyucu ve Stabilizator

Gliserin, bazi temizlik iiriinlerinin formiilasyonlarinda koruyucu olarak kullanilir. Uriiniin daha
uzun slire bozulmadan kalmasina yardimei olur.

v' EDTA (Etilendiamin tetra-asetik asit), temizlik {iriinleri ve deterjanlarda yaygin olarak
kullanilan bir selatlayici (metal iyonlarini baglayan) maddedir.

v' SITRIK ASIT: Temizlik iiriinleri ve deterjanlarda cesitli amaclarla kullanilan dogal bir
organik asittir.

v' BOYA: Temizlik tirtinleri ve deterjanlarda boya kullanimi birkag temel amaca hizmet
eder

v' TUZ: Temizlik triinleri ve deterjanlarda tuz (sodyum kloriir - NaCl veya diger tuzlar)
c¢esitli amagclarla kullanilir.

Anahtar Kelimeler: Endiistriyel kimyasallar, ¢evre kirliligi, evsel atik malzmeler

ABSTRACT
With the increase in population and the advancement of technology in recent years,

environmental pollution has reached serious levels. Hundreds of chemical substances, foreign
to our ecosystem and natural resources, are produced and used by humans, thereby disrupting
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the natural balance and causing environmental destruction. Since air, water, and soil in the
biosphere are in constant interaction, pollution occurring in one medium is inevitably
transferred to the others.

In this study, the intended uses and the effects on human and environmental health of these and
similar chemicals—some of which are exemplified below—are compiled.

Sodium Laureth Sulfate (SLES):

SLES is a surfactant widely used in cleaning products and detergents. Its main purposes of use
are as follows:

o Foaming Agent: SLES produces abundant foam when interacting with water, making it
especially preferred in products such as shampoos, body washes, and dishwashing
detergents.

o Degreaser: As a surfactant, SLES facilitates the removal of oils and dirt by making them
soluble in water.

o Emulsifier: It helps maintain the homogeneous structure of the product by keeping oil
and water together.

o Solubility Enhancer: It increases the effectiveness of the product by ensuring better
mixing with water.

e SLES is considered a milder surfactant compared to Sodium Lauryl Sulfate (SLS), but
it may still cause sensitivity or skin irritation in some individuals. Therefore, natural and
sulfate-free alternatives are increasingly preferred.

Cocamide:

Especially with its derivatives such as Cocamide DEA (Diethanolamide), Cocamide MEA
(Monoethanolamide), and Cocamide MIPA (Monoisopropanolamide), cocamide is a common
ingredient in cleaning detergents. Its purposes of use include:

o Foam Booster: It ensures denser and longer-lasting foam in shampoos, hand soaps, and
dishwashing detergents.

e Viscosity Regulator: It increases the viscosity of the detergent, providing a thicker
consistency and a better user experience.

e Degreasing Power: It enhances cleaning performance by dissolving oils and dirt.

o Emulsifier: It ensures that normally immiscible components such as water and oil
remain homogeneously mixed.

o Irritation Reducer: It helps reduce the skin irritation effects of primary surfactants (such
as SLS).

Betaine (especially Cocamidopropyl Betaine):

Betaines are amphoteric surfactants widely used in cleaning products and detergents. Their
functions include:
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Mild and Skin-Friendly Cleaning: As amphoteric surfactants, they can adapt to both
acidic and basic environments. They are used in shampoos, hand soaps, facial cleansers,
and baby products due to their low potential for skin irritation.

Foam Booster and Stabilizer: While not producing strong foam alone, they increase and
stabilize foam when used in combination with anionic surfactants (such as SLES, SLS).
Viscosity Regulator: They increase the viscosity of liquid formulations, providing a
denser structure and easier control and spreadability of the product.

Antistatic and Hair Conditioning: In shampoos and hair care products, they protect hair
against static electricity and leave a soft feel.

Gentle Cleaning and Degreasing: They provide gentle cleaning by dissolving oils and
dirt, and reduce the risk of fabric damage in detergent formulations by lowering friction.
Biodegradable and Environmentally Friendly: Betaines are environmentally sensitive
and biodegradable, making them frequently used in green cleaning products.

Glycerin:
Glycerin is used in cleaning products and detergents for various purposes:

1.

Moisturizing and Softening: Due to its ability to attract and retain water, glycerin is used
as a moisturizer, especially in hand soaps, dishwashing detergents, and laundry
detergents to prevent skin dryness.

Solvent: It facilitates the dissolution of some active ingredients, ensuring a
homogeneous mixture.

Thickener and Viscosity Regulator: It is used to increase and stabilize the viscosity of
detergents and cleaning products, improving spreadability and ease of use.
Preservative and Stabilizer: Glycerin acts as a preservative in some cleaning product
formulations, helping the product remain stable for longer periods.

EDTA (Ethylenediaminetetraacetic Acid):

EDTA is a chelating agent widely used in cleaning products and detergents to bind metal ions.

Citric Acid:

Citric acid is a natural organic acid used for various purposes in cleaning products and
detergents.

Colorants:
The use of colorants in cleaning products and detergents serves several basic purposes,
including consumer appeal and product differentiation.

Salt:

Salt (sodium chloride - NaCl or other salts) is used in cleaning products and detergents for
various purposes, such as viscosity regulation and foam quality adjustment.

Keywords: Industrial chemicals;, Environmental pollution; Household cleaning agents;
Surfactants; Ecological risk
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Frekans Tepki Fonksiyonlar1 Kullanilarak Kiris
Yapilarda Altyap1 Ayrismasi Yapilmasi

Substructure Decoupling in Beam Structures by Using Frequency
Response Functions

Basak Alptekin Mesut Hiiseyinoglu
Dicle Universitesi Fen Bilimleri Enstitiisii Dicle Universitesi Miihendislik Fakiiltesi
Makine Miihendisligi Ana Bilim Dal1i Makine Miihendisligi Bolimii
Diyarbakir, Tiirkiye Diyarbakair, Tiirkiye
basakalptkn@gmail.com mesuth@dicle.edu.tr
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Miihendislik yapilar1 genellikle farkli dinamik 6zelliklere sahip birgok alt yapinin bir araya
getirilmesiyle olusur. Tasarim asamasinda dikkate alinmayan durumlar veya ¢alisma sartlarinin
degisiminden kaynakli olarak zamanla yapilar iizerinde degisiklik ihtiyaci ortaya
cikabilmektedir. Bu yapisal degisiklikler alt yapinin ana yapidan ¢ikarilmasi veya ana yapiya
alt yapilarin eklenmesi seklindedir. Ana yapiin dinamik Ozellikleri tasarim ve imalat
asamasindan sonra belirlense de, alt yapinin ana yapidan ¢ikarilmasindan sonra yeni yapinin
dinamik Ozelliklerinin belirlenmesi olduk¢a Onemlidir. Yapisal dinamik alaninda yapilan
calismalar kapsaminda gelistirilen yontemlerle yeni yapinin dinamik 6zelliklerinin belirlenmesi
amaglanmaktadir. Bu yontemler sayesinde yeni sistemin dinamik 6zelliklerinin belirlenmesine
yonelik uzun ve zaman alic1 deneysel siiregler onemli Sl¢giide azaltilmistir.

Deneysel modal analizde yapilan deneylerin amacina bagh olarak, modal analiz veya modal
tanimlama islemi incelenen yapinin modal 6zelliklerinin bulunmasiyla gerceklestirilmektedir.
Burada yapi tizerinde belirli noktalardan tahrik kuvveti uygulanir ve yapinin bu etkiye verdigi
cevap Olciilerek aradaki transfer fonksiyonlar1 uygun bir titresim analizrii kullanilarak elde
edilmeye calisilir. Elde edilen 6l¢timlerden modal parametrelerin ayiklanmasi i¢in olusturulan
algoritmalar olduk¢a zaman alan yogun ugraslar sonucunda gelistirilmistir. Hesaplanan veya
yapi lizerinde oOlctilen tepki fonksiyonlari; Frekans Tepki Fonksiyonlar: (FTF’ler), Ani Darbe
Tepki Fonksiyonu (ADTF), Gegirgenlik ve Titresim Spektrumu olarak siniflandirilmaktadir.
Bunlar bir yapiin dogal frekans, mod bi¢imi ve soniim orani gibi titresim karakteristiklerinin
belirlenmesinde siklikla kullanilmaktadir. Buradaki tepki terimi genelde yapiya uygulanan
etkiye karsilik yapinin, yer degistirme, hiz veya ivme biiyiikliikleri ile ol¢iilen tepkisi olarak
ifade edilmektedir.

FTF, titresim testlerinden elde edilen ve c¢ok genis bir uygulama alani olan onemli bir

fonksiyondur. Bu fonksiyon, uygulanan bir kuvvete kars1 lineer bir yapinin gosterdigi tepkiyi
ifade eder. Diger bir ifadeyle yapiya uygulanan kuvvet ile yapinin gosterdigi tepki arasindaki
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lineer iligskiyi verir. FTF, frekansin bir fonksiyondur. Bu nedenle uygulanan kuvvetin frekansi
degistikce FTF’nin genligi ve faz1 da degisir. Bir FTF, yapiya farkli frekanslarda siniisoidal
kuvvetler uygulanip her frekansta kuvvet ve tepkilerin genlik ve fazlar1 6l¢iilerek elde edilebilir.
Ancak bu durum uzun ve zahmetli bir i oldugundan pratikte daha hizli ve kolay yontemler
kullanilmaktadir.

Yap1 lizerindeki kuvvet ve tepki konumlar1 Olgiilen FTF’nin tiirinii belirlemektedir. Bu
baglamda bir FTF yap1 {izerinde ayn1 konum ve dogrultuda olglilen kuvvet ve tepkiden
hesaplanmis ise 'noktasal FTF' (point FRF) olarak adlandirilmaktadir. Kuvvet ve tepki
dogrultularinin ayni ancak konumlarinin birbirinden farkli olmast durumu 'transfer FTF' olarak
adlandirilir. Bunlara alternatif olarak 6l¢timler farkli dogrultu ve yonlerde de yapilabilir. Boyle
hesaplanan FTF’lere '¢capraz FTF' (cross FRF) denilmektedir.

Deneysel olarak iki tiirlii FTF 6l¢timii mevcuttur. Bunlardan ilki bir yapinin ¢aligma ortaminda
sadece titresim cevabinin Slciilmesidir. Ikincisi ise yapiya uygulanan bir girise karsilik yapiin
verdigi cevabn birlikte dlgiilmesidir. Ozellikle, yapi {izerine uygulanan girise karsilik cevabin
Olciilmesi yapmin oOlglilen FTF’lerinin belirlenmesi agisindan olduk¢a 6nemlidir. Bu islem
sayesinde test yapisinin dogal frekanslari ve mod sekilleri belirlenebildigi gibi yapinin
matematik modelinin dogrulanmasi1 islemi de gergeklestirilebilmektedir. Titresim testi
konusunda farkl yaklagimlar mevcuttur. Bunlardan biri yapinin tek noktadan tahrik edilmesine
dayali 6l¢lim metodudur. Digeri ise yapmin es zamanli olarak birka¢ noktasindan tahrik
edilmesine dayal1 6l¢iim teknigidir. Deneysel modal analizde iki temel tahrik tipi mevcuttur.
Bunlar, test asamasindaki bir yapinin darbe ¢ekici veya iizerine baglanan bir sarsici yardimryla
tahrik edilmesi seklindedir.

Sunulan calisma kapsaminda; deneysel veya sayisal modal analizden elde edilen FTF’ler
kullanilarak yapisal ayrigma yapildiktan sonra olusan yeni yapinin FTF’lerinin ve dinamik
ozelliklerinin belirlenmesi amaglanmaktadir. Bu ama¢ dogrultusunda yapisal degisiklik
metoduna dayal1 ve dogrudan FTF lerin kullanildig: bir yontem 6nerilecektir. Sunulan yontem,
matris teorisinden bilinen Sherman-Morrison (SM) formiiline dayanmaktadir. Onerilen
yontemde matris tersi islemine gerek duyulmadigindan tekillik sorunu ortaya ¢ikmamaktadir.
Ayni zamanda dogrudan FTF’ler kullanildigr i¢in herhangi bir fiziksel veya modal modele
ithtiya¢ duyulmamaktadir.

Yontemin dogrulugunu belirlemek amaciyla siirekli bir sistem iizerinde sayisal simiilasyon
caligmasi yapilmistir. iki farkli kirigin iki koordinattan lineer yay kullanilarak baglanmasi ile
ana yap1 olusturulmustur. Ana yap lizerindeki lineer yaylarin bulundugu koordinatlarda SM
formiiline dayali yapisal degisiklik yontemi ile yay degisiklikleri yapilarak iki yapinin
birbirinden ayrilmasi saglanmistir. Bu yontemle elde edilen FTF’ler, altyapilarin SE modelleri
izerinde yapilan analizler sonucu hesaplanan FTF’ler ile karsilastirmis ve basarili sonuclar elde
edilmistir.

Sunulan c¢aligma kapsaminda oOnerilen yontem kullanilarak yapilan sayisal simiilasyon
uygulamasi sonucunda; alt yapilar dogru sekilde ayristirilmis ve her bir alt yapinin kendi FTF’si
basartyla elde edilmistir. Biitiin yapinin FTF'leri ile alt yapilarin birlestirilerek yeniden
olusturulan FTF'leri karsilastirildiginda yiiksek uyum elde edilmistir. Frekans tabanli yapisal
ayristirma yontemleri, karmasik yapilarin daha basitlestirilmis analizini miimkiin kilmakta ve
her bir alt yapinin ayr1 ayr1 modellenmesine olanak saglamaktadir. Ancak, 6zelikle deneysel
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caligmalardaki Olgiim hatalar1 ve giirtiltiler, ayristirma dogrulugunu o©nemli Ol¢iide
azaltmaktadir. Yiiksek modal yogunluga sahip sistemlerde mod karigsmalari ayrigtirmayi
zorlastirabilmektedir. Rijit modlar, ayristirma asamasinda 6zel dikkat gerektirmektedir.
Sunulan yontemin en 6nemli avantaji, modal veya fiziksel bir modele ihtiyag duymamasidir.
Ayrica, koordinatlarin ayristirilmasi i¢in sinirh sayida FTF kullanildigindan, modal 6zelliklerin
kullanildig1 yontemlerden daha kullanighdir. Matris tersine gerek kalmadan yapisal
modifikasyona izin verdigi i¢in matris tersi isleminde ortaya ¢ikan tekillik sorunu ortadan
kaldirilir. Bu, sunulan yontemin bir diger avantajidir.

Anahtar Kelimeler: Frekans tepki fonksiyonu, Altyapr ayrismasi; Sherman-Morrison formiilii;
Yapisal degisiklik

ABSTRACT

Engineering structures are usually formed by bringing together many substructures with
different dynamic properties. Due to situations not taken into account in the design phase or
changes in working conditions, changes in structures may arise over time. These structural
changes are in the form of removing the substructure from the main structure or adding
substructures to the main structure. Although the dynamic properties of the main structure are
determined after the design and manufacturing phase, determining the dynamic properties of
the new structure after removing the substructure from the main structure is very important.
The aim of the studies conducted in the field of structural dynamics is to determine the dynamic
properties of the new structure with the methods developed. Thanks to these methods, the long
and time-consuming experimental processes for determining the dynamic properties of the new
system have been significantly reduced.

Experimentally measured or numerically calculated Frequency Response Functions (FRFs) are
frequently used to determine the dynamic properties of structures. In this study, a method for
substructure decoupling of mechanical systems based on the Sherman—Morrison (SM) formula
is presented. The frequency response functions (FRFs) of the main structure relating to the
decoupling coordinates are directly used in the developed method. In order to determine the
accuracy of the presented method, a numerical simulation study was carried out on a continuous
system. As a result of the numerical simulation application; substructures are correctly
separated and each substructure's own FRF is successfully obtained. Frequency based
substructure decoupling methods enable more simplified analysis of complex structures and
allow each substructure to be modeled separately. However, measurement errors and noises,
especially in experimental studies, significantly reduce the separation accuracy. Mode
interferences can make separation difficult in systems with high modal density. Rigid modes
require special attention during the separation phase. The most important advantage of the
presented method is that it does not require a modal or physical model. In addition, since a
limited number of FTFs are used for the separation of coordinates, it is more useful than
methods using modal properties. Since it allows structural modification without the need for
matrix inversion, the singularity problem that occurs in the matrix inversion process is
eliminated. This is another advantage of the presented method.

Keywords: Frequency response function; Substructure decoupling;, Sherman-Morrison
formula; Structural modification
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Gec¢misten Glinimiuze Diyarbakir’daki Bazalt
Tas Isciligi
A History of Basalt Stone Work in Diyarbakir
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Arkeometri Ana Bilim Dali Arkeometri Ana Bilim Dali
Diyarbakir, Tiirkiye Diyarbakair, Tiirkiye
tomassocampanella00@gmail.com aytaccoskun@gmail.com
0oz

Diyarbakir, binlerce yillik tarihi boyunca bir¢ok medeniyete ev sahipligi yapmis ve bu
medeniyetlerin izlerini mimarisinde sanatinda ve gilinliik yasaminda yansitmistir. Sehrin
karakteristik unsurlarindan biri olan bazalt tasi, bolgenin jeolojik yapisindan kaynaklanan dogal
bir zenginlik olarak 6ne ¢ikmaktadir. Bu tas, dayanikliligi, islenebilirligi ve estetik 6zellikleri
sayesinde ge¢misten giliniimiize bir¢ok yapinin ingasinda ve siislemelerinde kullanilmistir.
Diyarbakir surlarindan geleneksel evlere, ¢cesmelerden dini yapilara kadar uzanan genis bir
yelpazede bazalt taginin mimari ve sanatsal kullanimi, bolgenin kiiltiirel kimliginin 6nemli bir
pargasini olusturmustur. Bu kapsamda bu ¢alisma, Diyarbakir’daki bazalt tas isciligini tarihsel
bir perspektifle ele alarak tasin kullanim alanlarini, islenme tekniklerini ve bu zanaatin
giiniimiizdeki durumunu kapsamli bir sekilde incelemeyi amaclamaktadir. Calismada bazalt
tasiin sehir mimarisindeki yeri, farkli donemlerdeki kullanim ¢esitliligi ve bu malzemeye
duyulan estetik ve pratik ilgiyi anlamak i¢in arkeolojik ve tarihsel veriler detayli bir sekilde
degerlendirilmistir. Aym1 zamanda bazalt tas isciligiyle ugrasan zanaatkarlarin bilgi ve
deneyimlerine yer verilmis, bu alandaki geleneksel bilgi birikiminin korunmasi ve gelecege
aktarilmasi gerektigi vurgulanmistir. Genel olarak bu caligma, modern yap1 teknikleri ve
kentlesme siireglerinin bazalt tas isciligi lizerindeki etkileri degerlendirilmis, bu geleneksel
zanaatin giiniimiizde yasadig1 zorluklar ve potansiyel firsatlar tartisiimistir. Ozellikle kiiresel
Ol¢ekte artan dogal malzeme kullanimina yonelik ilginin Diyarbakir bazalt tagina yeni bir deger
kazandirabilecegi iizerinde durulmustur. Bu baglamda yerel yonetimlerin, sivil toplum
kuruluglarinin ve akademik g¢evrelerin bu zanaatin siirdiiriilebilirligi i¢in atabilecegi adimlar
Onerilmistir. Tiim bunlarla beraber Diyarbakir’daki bazalt tas is¢iligi, sadece bir yap1 malzemesi
kullanimin1 degil, ayn1 zamanda bir yasam bi¢imini, bir estetik anlayisini ve bir kiiltiirel mirasi
temsil etmektedir.

Anahtar Kelimeler: Bazalt, Diyarbakir, Tas is¢iligi
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ABSTRACT

Diyarbakir, with its thousands of years of history, has given the city a place to many
civilizations and reflected the traces of these civilizations in its architecture, art and daily life.
Basalt stone, being one of the characteristic elements of this city, stands out as a natural wealth
which is due to the geological structure of this region. This stone, owing to its durability,
workability, and aesthetic properties, has been in wide use from ancient times to the present in
construction and decoration. The architectural and artistic use of basalt stone in a wide range
from Diyarbakir city walls to traditional houses, from fountains to religious structures, formed
an important part of the cultural identity of this region. In this context, this study is aimed to
investigate the current status of the use areas of the stone, the processing techniques in a
complete way by examining the basalt stone workmanship in Diyarbakir as history that runs
from the very beginning. During this investigation, archaeological and historical data were
examined to understand the place of basalt stone in city architecture, its various applications
during different periods, and aesthetic and practical interest in this material. In the same period,
traditional knowledge regarding the craftsmanship of basalt stone was brought forth by
craftsmen, and it was underlined that this kind of traditional knowledge should be preserved
and passed to future generations. In general, the given study appraised the impacts of modern
construction techniques and urbanization processes on the craftsmanship of basalt stone and
discussed the various difficulties and potential opportunities that this traditional craft faces
today. It was underlined that the increasing interest in the usage of natural materials around the
globe could give a new value to Diyarbakir basalt stone. Within this scope, some steps that
could be taken by local governments, non-governmental organizations, and academic circles
for the survivability of this craftsmanship were suggested. Along with all these, basalt stone
workmanship in Diyarbakir also conveys the existence of a life style, an aesthetic understanding
and a cultural heritage besides being used as a building material.

Keywords: Basalt, Diyarbakir, Stone workmanship
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Bir Kafes Yapida Titresime Duyarsiz

Noktalarin Olusturulmasi
Creation of Vibration-Insensitive Points in a Truss Structure
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Bir yapi1, kendi dogal frekanslarinda harmonik bir kuvvetle uyarildiginda, yiiksek genlikli
titresim hareketleri sergiler. Yapisal dinamikte bu olgu rezonans olarak adlandirilmaktadir.
Ote yandan baz1 durumlarda yapinin belirli bir noktasina uygulanan harmonik kuvvete ragmen
baska bir noktada herhangi bir titresim olugmayabilir. Bu noktalar diiglim noktasi olarak
adlandirilmaktadir. Bu duruma karsilik gelen frekanslar ise ters rezonans (anti-rezonans)
frekanslar1 olarak tanimlanir. Ters rezonans olgusu, 6zellikle titresimle ilgili problemlerin
¢oziimiinde etkin bir sekilde kullanilmaktadir. Ornegin, belirli bir frekansta baz1 bolgelerde
yiiksek genlikli titresimler gozlenen bir yapida, bu bolgelere uygun sekilde ters rezonanslar
olusturularak titresim sorunu giderilebilir. Frekans Tepki Fonksiyonu (FTF) grafiginde,
rezonans frekanslar1 keskin tepe noktalar1 seklinde goriiniirken, ters rezonanslar ise derin
cukurlar ya da ters tepe yapilar1 olarak kendini gdsterir. Rezonans frekanslari yapinin genel
(global) bir karakteristigi olup, diigiim noktalar1 hari¢ yapidaki tiim 6l¢lim noktalarinda ayni
frekansta izlenir. Buna karsin ters rezonanslar yerel bir 6zellik gosterir; yani bir veya iki belirli
noktada gdzlenen bir ters rezonans, diger noktalarda mutlaka goriilmeyebilir. Hem rezonans
hem de ters rezonans frekanslari, yapmin dinamik 6zelliklerini yansitir ve yapidaki kiitle,
direngenlik (katilik) ve soniim oran1 gibi fiziksel parametrelere dogrudan baglhidir.

Yapisal degisiklik uygulamalari, mekanik sistemlerde yapilan miidahalelerin dinamik
ozellikler {izerindeki etkilerinin incelenmesi (diiz yapisal degisiklik) ya da istenen dinamik
davranisin elde edilmesi i¢in gerekli diizenlemelerin belirlenmesi (ters yapisal degisiklik)
seklinde iki yaklasimla gerceklestirilmektedir. Bu calismada, siiriis noktas1 veya transfer
FTF'lerin belirli frekanslarinda ters rezonans frekansi olusturmak igin ters yapisal degisiklik
yaklagimi esas alinarak Sherman—Morrison (SM) formiiliine dayali bir yontem onerilmistir.
Bu kapsamda, istenilen dinamik 6zelliklerin elde edilebilmesi icin yap1 lizerinde yapilmasi
gereken degisikliklerin hesaplanmasina yonelik olarak SM formiilii iizerinde gerekli
diizenlemeler yapilmis, boylece genellestirilmis yapisal degisiklik formiilii elde edilmistir.
S6z konusu genel formiil asagida sunulmustur.

i-1 i-1 T ,i-1 i-1 T ,i-1
L% +0od, [aa (Vi a, ui)—(ma ui)(vi a,
) 1+ 64, (ViTmia‘lui )

Yontemin gegerliligini test etmek icin Sekil 1°de goriilen kafes koprii modeli kullanilmistir.
Koprii, her biri iki serbestlik derecesine sahip diigiim noktalarindan olusan iki boyutlu ¢ubuk

o )J i=12..n 0di=-w?dm (1)

250



Dicle University — 3rd International Symposium on Graduate Researches in Science,
12-14 May 2025, Diyarbakir

elemanlar kullanilarak modellenmistir. Olusturulan sonlu eleman modeli toplam 12 diigiim
noktas1 ve 25 elemandan meydana gelmektedir. Elemanlara ait mekanik 6zellikler ve kesit
alan1 degerleri ise Tablo 1’de sunulmustur.

Sekil 1. Kafes koprii modelinin geometrisi

Tablo 1. Elemanlarin mekanik dzellikleri ve kesit alanlari

2 Young’s . 3 . , .
Eleman No Area (mm?) Modulus (N/m?) Density (kg/m°)  Poisson’s Ratio
1-6 1.8x10°
- 3
173_1127 i'gﬁ& 2x101 7800 0.3
18-25 1.2x103

Sekil 1°de goriilen kafes koprii modelinin, 2 ve 9 numarali diigiim noktalarrmim Y
dogrultusundaki transfer frekans tepki fonksiyonuna (FTF) ait 0400 Hz frekans araligindaki
rezonans ve ters rezonans frekanslar1 Tablo 2’de sunulmustur.

Tablo 2. Orijinal ve kiitle degisikligi yapilmis yapinin rezonans (dogal) ve ters rezonans frekanslari

Orijinal Yap1 Kiitle Degisiklikleri Yapilmis Yapi
Mod | Rezonans Frekanslar1 | Ters Rezonans Frekanslari | Rezonans Frekanslari | Ters Rezonans Frekanslari
[HZ] [HZ] [HZ] [Hz]
1 30.3 57,2 29,5 50,0
2 69.0 69,4 66,8 62,3
3 96.3 178,6 92,4 150,0
4 181.8 235,3 172,3 200,0
5 223.2 300,0 200,6 287,6
6 275.6 343,8 260,2 335,7
7 321.6 372,1 295,7 348,6
8 352.0 327,8
9 357.7 332,1
10 373.0 341,9

Kafes kopriiniin 2, 4 ve 9. diiglim noktalarina karsilik gelen koordinatlarda m,, m, ve mq
kiitle degisiklikleri yapilarak 50, 150 ve 200 Hz frekanslarinda ters rezonans frekansi
olusturulmasi amaglanmistir. Bu amag¢ dogrultusunda Esitlik 1°de verilen yapisal degisiklik
formiiliinde tiim kiitle degisikliklerinin ardisik olarak uygulanmas: ile elde edilen denklem
ilgili frekans noktalar1 i¢in yazilarak 3 adet dogrusal olmayan denklem elde edilmistir. Bu
denklemlerin payi sifira esitlenerek olusturulan dogrusal olmayan denklem takiminin sayisal
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olarak ¢oziimii ile bilinmeyen kiitleler m, = 86,3, m, = 72,7 ve mqy = 114,2 kg olarak
hesaplanmistir. S6z konusu kiitle degisikliklerinin orijinal yapiya uygulanmasi ile elde
rezonans ve ters rezonans frekanslart Tablo 1°de verilmistir. Elde edilen sonugclar, kiitle
degisiklikleri sonrasinda hedeflenen 50, 150 ve 200 Hz frekanslarinda yeni ters rezonans
noktalarinin basartyla olusturuldugunu goéstermektedir. Ayrica, yapiya eklenen kiitlelerin
etkisiyle sistemin toplam ataletinin artmasi sonucu, kiitle degisikligi yapilmis yapinin dogal
(rezonans) frekanslarinin orijinal yapiya kiyasla azalma egilimi gosterdigi gozlenmistir.

Sonug olarak, bu caligmada bir kafes koprii modeli lizerinde kiitle degisiklikleri uygulanarak,
yapinin ters rezonans frekanslariin istenilen degerlere kaydirilmasi amacglanmistir. Bu
dogrultuda, ters yapisal degisiklik yaklagimini esas alan ve Sherman—Morrison (SM)
formiiliine dayali yeni bir yontem gelistirilmistir. Onerilen yontemde kiitle degisiklikler
ardigik olarak uygulanmis, boylece degisikliklerin dogrusal olmayan kombinasyonlarini
iceren degistirilmis bir FTF denklemi elde edilmistir. Bu degistirilmis FTF denkleminin
paymin, ters rezonans frekanslarina karsilik gelen degerlerinin sifira esitlenmesiyle, yapisal
degisiklik parametrelerine bagli dogrusal olmayan bir denklem takimi olusturulmustur. S6z
konusu denklem takiminin sayisal olarak ¢6ziilmesiyle, hedeflenen ters rezonans frekanslarini
elde etmek icin gerekli yapisal degisiklikler belirlenmistir. Yontemin gecerliligini ve
etkinligini gostermek amaciyla gerceklestirilen sayisal benzetim g¢aligmalari, hedeflenen
frekanslarda ters rezonanslarm basariyla olusturuldugunu ortaya koymustur. Onerilen
yontemin onemli bir avantaji, sistemin frekans tepki fonksiyonlarini dogrudan kullanmasi
nedeniyle modal veya fiziksel modele ihtiyag duymamasidir. Bununla birlikte, yontemin bir
diger Ustlinliigii, matris tersine ihtiya¢ duyulmamasi nedeniyle klasik yontemlerde karsilagilan
tekillik (singularity) problemlerinin ortadan kaldirilmasidir.

Anahtar Kelimeler: Frekans Tepki Fonksiyonu; Ters Rezonans Frekanst; Sherman-Morrison
Formiilii; Yapisal Degisiklik

ABSTRACT

In this study, a method based on the Sherman—Morrison (SM) formula is proposed to generate
anti-resonance frequencies at desired values of driving or transfer Frequency Response
Functions (FRFs). The proposed approach utilizes the inverse structural modification
technique to determine the required structural modifications that achieve the targeted dynamic
behavior. By applying successive mass modifications, a modified FRF equation containing
nonlinear combinations of structural changes is derived. Setting the numerator of this equation
to zero at the desired anti-resonance frequencies yields a system of nonlinear equations, which
is solved numerically to compute the necessary mass modifications. To verify the
effectiveness of the proposed method, a truss bridge structure modeled with two-dimensional
beam elements was analyzed. The results show that applying the calculated mass
modifications at selected nodes successfully generates new anti-resonances at 50, 150, and
200 Hz, as intended. The proposed method does not require a modal or physical model, avoids
matrix inversion operations, and thus eliminates potential singularity problems. These
advantages make the method computationally efficient, robust, and practical for real
engineering applications involving vibration control and structural optimization.

Keywords: Frequency Response Function; Antiresonance Frequency; Sherman-Morrison
Formula; Structural Modification
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Bu ¢aligmanin temel amaci, Diyarbakir igkale bolgesinde yer alan Artuklu Saray: kazilarinda
ortaya ¢ikarilan metal eserlerin restorasyonu ve konservasyonu siireclerini incelemek ve bu
stireglerin kiiltiirel mirasin korunmasindaki 6nemini vurgulamaktir. Arkeolojik kazilardan elde
edilen metal eserler, hem tarihi hem de teknolojik ac¢idan 6nemli bilgi kaynaklaridir. Ancak
toprak altinda kaldiklar1 uzun siire boyunca c¢esitli fiziksel, kimyasal ve biyolojik etkilere maruz
kalarak ciddi bozulmalara ugrayabilmektedirler. Bu baglamda, metal eserlerin dogru bir sekilde
korunmasi, sadece fiziksel formlarmin degil, tasidiklarn kiiltiirel ve bilimsel degerlerin de
gelecek nesillere aktarilmasi agisindan bilyiik bir sorumluluk tasimaktadir. Bu caligsmada,
Artuklu Saray1 kazilarinda bulunan metal eserlerin mevcut durumlarinin degerlendirilmesi,
bozulma tiirlerinin tespit edilmesi ve uygun restorasyon ile konservasyon yontemlerinin
belirlenmesi amaglanmistir. Ayni zamanda, elde edilen bulgularin 1s18inda, restorasyon ve
konservasyon siirecinde karsilasilan zorluklar ve bunlara yonelik gelistirilen ¢6ziim yollar
analiz edilerek, benzer nitelikteki diger arkeolojik metal buluntular i¢in uygulanabilecek
koruma stratejilerine katki saglamak hedeflenmistir.

Bu c¢alismada, Diyarbakir Ickale Artuklu Saray: kazilarinda ortaya ¢ikarilan metal eserlerin
restorasyonu ve konservasyonu siirecleri, sistematik bir yontemle ele almmustir. Oncelikle
kazidan ¢ikarilan metal buluntular, herhangi bir miidahaleye baslanmadan 6nce ayrintili bir 6n
inceleme yapilmistir. Bu asamada, eserlerin yapim teknigi, mevcut bozulma tiirleri ve yiizey
ozellikleri belirlenmistir. Yapilan gozlemler, dijital fotograflama, ¢izim ve ayrintili raporlama
calismalari ile belgelenmistir. Bu 6n inceleme siireci, her eser i¢in en uygun konservasyon
yonteminin se¢ilmesi agisindan kritik bir temel olusturmustur.
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Metal eserlerde koruma uygulamalarinda oncelikli olarak tercih edilen yontem, giivenli olmasi
nedeniyle mekanik temizlik olmustur. Mekanik temizlik sirasinda bistiiri, dis¢ci motoru, cam
elyaf firca ve bambu cubuk gibi hassas araglar kullanilmistir. Eserin yiizeyinde yer alan
korozyon tabakalar1 ve toprak kalintilar1 dikkatlice uzaklastirilmistir. Mekanik temizlikte esas
amag, eserin 0zgiin yiizey dokusuna zarar vermeden, bozulmaya neden olan unsurlar1 bertaraf
etmektir. Mekanik yontemlerin yeterli olmadigr durumlarda, kimyasal temizlik agamasina
gecilmis ve kontrollii ortamlarda uygun soliisyonlar kullanilarak korozyon iirlinlerinin
¢Oziindiiriilmesi saglanmistir.

Temizlik islemleri tamamlandiktan sonra eserlerin biinyesinde kalan aktif korozyon risklerini
Oonlemek amaciyla stabilizasyon islemleri gerceklestirilmistir. Tiim eserler lizerinde koruyucu
tabakalar olusturmak amaciyla Paraloid B72 gibi malzemelerle yiizey kaplamasi yapilmistir.
Boylece hem ¢evresel etkilerden korunmalar1 saglanmis hem de eserlerin gorsel biitiinliikleri
giiclendirilmistir.

Bu uygulamalar esnasinda, uluslararast konservasyon etik kurallar1 cergevesinde, eserin
orijinalligine miidahale edilmemesine, tiim islemlerin geri dontisiimlii malzemeler kullanilarak
yapilmasina ve belgelemelerin seffaf bir sekilde kaydedilmesine o6zellikle dikkat edilmistir.
Siireg boyunca hem akademik danismanlik alinmis hem de uygulamali gozlemler
gerceklestirilmistir. Laboratuvar ortaminda yapilan testlerle malzeme secimi ve islem
etkinlikleri teyit edilmistir. Tiim asamalar, Diyarbakir ickale Artuklu Sarayr kazismin ¢ok
katmanl kiiltiirel yapisina ve metal eserlerin 6zgiin karakterlerine uygun bigcimde titizlikle
yuritilmistir.

Gergeklestirilen restorasyon ve konservasyon calismalari sonucunda, Diyarbakir Ickale Artuklu
Saray1 kazisindan elde edilen metal eserlerin fiziksel ve kimyasal 6zelliklerine iliskin 6nemli
veriler ortaya konmustur. Oncelikle, yiizeylerinde yogun korozyon tabakasi bulunan pek ¢ok
eserin, dogru yontemlerle uygulanan mekanik ve kimyasal temizlik islemleri sonras1 6zgiin
form ve ylizey detaylarinin korunabildigi gézlemlenmistir. Yapilan miidahaleler neticesinde
eserlerde detayli bezemelerin, yazilarin ve simgesel motiflerin goriintir hale geldigi
belirlenmistir. Bu durum, eserlerin yalnizca fiziksel biitiinliiklerinin degil, ayn1 zamanda
sanatsal ve kiiltiirel degerlerinin de korunmasina imkan saglamaistir.

Kazi buluntular1 arasinda yer alan metal eserlerde, ileri derecede korozyona bagli yapisal
zayiflamalarin mevcut oldugu tespit edilmistir. Ancak uygun koruma teknikleri ve yapilan
ylizey kaplamalar1 sayesinde bu eserlerin daha fazla bozulmasinin oniine gecilmistir. Yapilan
tiim islemler sirasinda eserlerin orijinal patinalarina zarar verilmeden caligilmistir. Bu sayede
eserlerin tarihi yilizey dokusunun estetik degeri korunmustur.

Diyarbakir i¢kale Artuklu Saray1 Kazis1 kapsaminda ele gegen metal eserlerin restorasyon ve
konservasyon ¢alismalart, kiiltiirel mirasin korunmasi ve gelecek nesillere aktarilmasi agisindan
son derece Onemli sonuglar dogurmustur. Calismalar neticesinde, korozyonun farkli
asamalarindaki metal eserlerin durumlarinin dogru analiz edilmesinin, uygun miidahale
tekniklerinin belirlenmesinde belirleyici bir rol oynadigi goriilmiistiir. Ozellikle mekanik
temizlik ve kimyasal stabilizasyon yontemlerinin dogru planlanarak uygulanmasi, eserlerin
hem estetik hem de yapisal biitiinliigiiniin korunmasinda etkili olmustur. Mekanik yontemlerle
gerceklestirilen ylizey temizligi sirasinda 6zgiin detaylarin muhafaza edilmesi, tarihi belgeler
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niteligindeki siislemelerin ve yapim izlerinin ortaya ¢ikarilmasini saglamis; bu da eserlerin
sanatsal ve tarihi degerinin daha iyi anlagilmasina katkida bulunmustur.

Ozellikle eserlerde uygulanan koruma ydntemleri sayesinde, metal yiizeyler iizerinde aktif
korozyon siireglerinin oniine gecilmis ve eserlerin ¢evresel etkilere karsi direnci artirilmistir.
Elde edilen bulgular, kazidan ¢ikarilan metal buluntularin yalnizca maddi degil, ayn1 zamanda
kiiltiirel anlamda da yiiksek bir degere sahip oldugunu bir kez daha ortaya koymustur. Ayrica,
konservasyon islemleri siirecinde yapilan detayli kayit ve belgeler, ilerleyen donemlerde
gerceklestirilecek yeni bilimsel ¢alismalar i¢in katki saglamistir.

Sonug olarak, bu c¢alismalar kapsaminda gerceklestirilen tiim siirecler, Diyarbakir ickale
Artuklu Sarayi'nin tarihi 6nemini pekistirmistir. Bolgenin kiiltiirel mirasina yapilan katkinin
bilimsel, sanatsal ve toplumsal boyutlarda ne kadar degerli oldugunu bir kez daha gdzler 6niine
sermistir.

Anahtar Kelimeler: Metal eserler; Restorasyon; Konservasyon, Artuklu sarayi; Metal eser
restorasyonu

ABSTRACT

The primary objective of this study is to examine the restoration and conservation processes of
metal artifacts unearthed during the excavations of the Artuqid Palace, located in the Ickale area
of Diyarbakir, and to emphasize the importance of these processes in the preservation of cultural
heritage. Metal artifacts recovered from archaeological excavations are significant sources of
historical and technological information. However, due to their long-term burial, they are
subject to various physical, chemical, and biological effects that can cause severe deterioration.
In this context, the proper preservation of metal artifacts carries a significant responsibility,
ensuring not only the protection of their physical forms but also the transmission of their
cultural and scientific values to future generations. This study aims to assess the current
condition of the metal artifacts found in the Artuqid Palace excavations, identify the types of
deterioration they have undergone, and determine appropriate restoration and conservation
methods. Additionally, by analyzing the challenges encountered during the restoration and
conservation processes and the solutions developed in response, the study aims to contribute to
the protection strategies applicable to similar archaeological metal finds.

In this study, the restoration and conservation processes of the metal artifacts from the Artuqid
Palace excavations were approached through a systematic method. Initially, a detailed
preliminary examination was conducted before any intervention. During this stage, the
manufacturing techniques, existing types of deterioration, and surface features of the artifacts
were identified. Observations were documented through digital photography, drawings, and
detailed reporting. This preliminary assessment formed a critical foundation for selecting the
most appropriate conservation method for each artifact.

In the conservation practices of metal artifacts, mechanical cleaning was prioritized due to its
safety. During mechanical cleaning, sensitive tools such as scalpels, dental motors, glass fiber
brushes, and bamboo sticks were used. Corrosion layers and soil residues on the surfaces of the
artifacts were carefully removed. The main objective of mechanical cleaning was to eliminate
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deteriorative elements without damaging the original surface texture of the artifacts. In cases
where mechanical methods proved insufficient, chemical cleaning was employed, using
controlled environments and appropriate solutions to dissolve corrosion products.

Following the cleaning procedures, stabilization processes were carried out to prevent potential
active corrosion risks within the artifacts. Surface coatings were applied to all artifacts using
materials such as Paraloid B72 to create protective layers. In this way, the artifacts were
safeguarded against environmental impacts, and their visual integrity was enhanced.

Throughout these applications, particular attention was given to adhering to international
conservation ethics, ensuring that interventions did not compromise the originality of the
artifacts, using only reversible materials, and maintaining transparent documentation of all
processes. Academic consultancy was sought throughout the project, and practical observations
were conducted. Laboratory tests verified the selection of materials and the effectiveness of the
treatments. All procedures were meticulously executed in accordance with the multi-layered
cultural context of the Diyarbakir igkale Artugid Palace excavation and the unique
characteristics of the metal artifacts.

As a result of the restoration and conservation efforts, significant data regarding the physical
and chemical properties of the metal artifacts recovered from the Artuqid Palace excavations
were obtained. It was observed that many artifacts, initially covered with thick corrosion layers,
could be preserved in their original form and surface details through carefully applied
mechanical and chemical cleaning methods. As a result of the interventions, detailed
ornamentations, inscriptions, and symbolic motifs became visible, preserving not only the
physical integrity but also the artistic and cultural values of the artifacts.

Among the finds, it was determined that some metal artifacts suffered from severe structural
weaknesses due to advanced corrosion. Nevertheless, appropriate conservation techniques and
applied surface coatings successfully halted further deterioration. All procedures were carried
out without damaging the original patinas, thereby preserving the aesthetic value of the
historical surface textures.

The restoration and conservation of the metal artifacts from the Diyarbakir Ickale Artugid
Palace excavations have yielded critical outcomes in terms of preserving and transmitting
cultural heritage to future generations. It was found that correctly analyzing the condition of
metal artifacts at various stages of corrosion played a decisive role in determining appropriate
intervention techniques. Specifically, the careful planning and application of mechanical
cleaning and chemical stabilization methods proved effective in preserving both the aesthetic
and structural integrity of the artifacts. Mechanical cleaning methods helped to reveal original
details, decorative patterns, and manufacturing traces, which contributed to a deeper
understanding of the artifacts' artistic and historical significance.

Thanks to the applied conservation methods, the active corrosion processes on metal surfaces
were halted, and the artifacts' resistance to environmental effects was enhanced. The findings
highlighted that the metal artifacts recovered from the excavation possess not only material but
also significant cultural value. Moreover, the detailed records and documentation conducted
during the conservation processes provide valuable resources for future scientific studies.
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In conclusion, all the processes carried out within the scope of this study have reinforced the
historical importance of the Diyarbakir ickale Artugid Palace. The contribution made to the
region’s cultural heritage has been demonstrated to be of significant value in scientific, artistic,
and societal terms.

Keywords: Metal artifacts;, Restoration, Conservation; Artuklu palace; Metal artifact
restoration
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