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ONSOz

Degerli Okuyucular,

Bu bildiri 6zetleri kitabi, 11. Tiirkiye Kuvaterner Sempozyumu kapsaminda sunulan aragtirma
ozetlerinin derlendigi, alanin mevcut bilgi birikimini yansitan énemli bir kaynaktir. Istanbul
Teknik Universitesi Avrasya Yer Bilimleri Enstitiisii tarafindan 6-8 Kasim 2024 tarihleri arasinda
Siileyman Demirel Kiiltiir Merkezi’'nde diizenlenen bu sempozyum, basta Istanbul Teknik
Universitesi Rektorii Prof. Dr. Hasan Mandal olmak iizere, bilimsel iiretimi tesvik eden tiim
paydaslarimizin destegiyle basaril1 bir sekilde gerceklestirilmistir.

Kuvaterner déonemi, ge¢misten bugiine uzanan ve gelecege dair ongoriiler gelistirebilmemize
imkan taniyan bir zaman laboratuvari niteligindedir. Iklim degisiklikleri, ekolojik doniisiimler,
jeomorfolojik siirecler, jeokronolojik yaklagimlar, paleoiklim rekonstriiksiyonlar1 ve jeoarkeolojik
bulgular bu déonemin ¢ok yonlii incelenmesi sayesinde giin yiiziine ¢ikmakta, insan ve g¢evre
arasindaki tarihsel etkilesimi anlamamizi kolaylastirmaktadir. Giiniimiiziin karmagik ve i¢ ige
geemis kiiresel sorunlarina, ancak ge¢misin bilgi birikimini anlamlandirarak ve bu birikimi
stirdiiriilebilir ¢ozliimlere dontistlirerek cevap verebiliriz. Bu noktada Kuvaterner bilimleri, iklim
krizinden ekosistem ¢okiislerine, jeolojik tehditlerden sosyo-ekolojik dengesizliklere dek uzanan
genis bir yelpazede yol gosterici bir rol tstlenmektedir.

Sempozyum siiresince gergeklestirilen oturumlarda, farkli disiplinlerden gelen arastirmacilar
verimli bir etkilesim ortaminda tartigmalar yiirlitmiislerdir. “Gol Ortamlar1”, “Jeo-Tehlikeler”,
“Jeomorfoloji”, “Sedimantoloji ve Stratigrafi”, “iklim”, “Ekoloji”, “Paleoiklim ve Buzullar”,
“Jeokronoloji”, “Jeoarkeoloji” ve “Sismoloji” gibi tematik basliklar altinda sunulan 42 sozli ve
15 poster bildiri, ¢cok yonlu bir bilgi aligverisini miimkiin kilmigtir. Farkli kurumlardan 270
katilimeinin yiiz yiize istiraki, akademik camianin yan1 sira kamu kurumlari, 6zel sektor ve gesitli
ogrenim diizeylerindeki 6grencilerin katilimiyla sempozyum, disiplinler aras1 etkilesimin 6rnek
bir sahnesi olmustur.

Sempozyumun gerceklesmesinde emegi gecen diizenleme kurulu tyelerine, desteklerini
esirgemeyen iiniversite yonetimimize, TUBITAK ’a ve tiim katilimcilara tesekkiirlerimi sunuyor;
bu kitabin, ge¢misin izinde bugiinii anlamaya ve gelecege dair ¢oziimler liretmeye katkida
bulunmasini diliyorum.

Saygilarimla,

Dr. Ogr. Uyesi Emrah Coraman
TURQUA-2024 Diizenleme Kurulu Bagkani
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HETEROGENEOUS LONG-TERM AND SEASONAL BRINE EVOLUTION, AND
ARTEMIA FECAL PELLET CONTROLS ON URMIA LAKE (NW IRAN) SALT-CRUST
FORMATION AND MINERALOGY

URMIA GOLU (KB IRAN) TUZ KABUGU OLUSUMU VE MINERALOJISINDE HETEROJEN

UZUN-VADELI, MEVSIMSEL HIPERSALIN SU CEVRIMI VE ARTEMIA FECAL PELLET
KONTROLLERI

Ali Mohammadi!

! Eurasia Institute of Earth Sciences, Istanbul Technical University, Istanbul, Turkey
Email: mohammadiali@itu.edu.tr

ABSTRACT

Urmia Lake resides as a substantial hypersaline lake characterized by notable fluctuations in water
salinity, brine composition, and water level over long-term, annual, and seasonal intervals.
Extremely rapid water elevation fall (> 7 m) in the last three decades has caused the formation of
a salt crust on the lake floor. A manmade stone causeway divided the lake into two relatively deeper
northern parts with minimal water inputs and a shallower southern part with maximal river inflows.
The restricted water flow through the narrow water passage of the causeway leads to complex
salinity processes, brine evolution, and salt-crust formation in Urmia Lake. This research analyzes
the ionic composition of lake-sediment and salt-crust pore water, the mineralogy of salt crusts, and
the ionic composition of both surface and deep lake waters during both the wet and dry seasons of
2019. The findings indicate that the northern and southern parts of the lake undergo stratification
during wet seasons due to significant freshwater input, whereas they become homogenized during
dry seasons through progressive evaporative concentration and water mixing. The spatial and
temporal variations in the lake brine type (primary Na-Mg-Cl) and ionic composition contribute
to the formation of a halite salt crust (NaCl > 97%) with heterogeneous mineralogy and thickness.
In Urmia Lake, the variable thickness and mineralogy of the exposed marginal salt crust suggest
rapid salt-crust reorganization by annual and seasonal deposition and dissolution processes.
Conversely, the submerged central salt crust, with continuous thickening and constant mineralogy,
remains unaffected by seasonal variations in brine type and dissolution processes. It is noteworthy
to mention that Artemia (a brine shrimp) controls the mineralogy of the lake salt crust through the
deposition of calcium and carbonate ions in the form of biochemical fecal pellets.

OZET

Urmiye Golii; uzun vadeli, yillik ve mevsimsel su tuzlulugu, tuzlu su bilesimi ve su seviyesindeki
degisikliklerle karakterize edilen dnemli bir hipersalin goldiir. Son yillarda su seviyesindeki asir
hizli diisiis (>7 m), gol tabaninda tuz kabugunun olusmasina neden olmustur. Son dénemde yapilan
gecitotoyol golii; minimum su girisi olan nispeten daha derin kuzey kisim ile maksimum nehir
akisina sahip daha s1g giliney kisma bdlmiistiir. Otoyolun Gegit dar su gecisindeki kisitl su akisi,
Urmiye Golii'nde karmagik tuzluluk siireclerine, tuzlu su olusumuna ve gol tabaninda tuz kabugu
olusumuna yol agmaktadir. Bu arastirma, gol sedimanlar1 ve tuz kabuk gézenek sularimin iyonik
bilesimini, tuz kabuklarmin mineralojisini ve 2019'un yagislt ve kurak mevsimlerinde yiizey ve
derin gol sularinin iyonik bilesimini ortaya koymaktadir. Bulgular, goliin kuzey ve giiney
kisimlarinda, yagisli mevsimlerde 6nemli miktarda tath su girdisi nedeniyle su tabakalasmasina
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maruz kaldigini, ve kurak mevsimlerde ise asamali buharlagsma ile suyun karigmasi yoluyla
homojenlesmesini gostermektedir. Goliin tuzlu su tiirli ve iyonik bilesimindeki mekansal ve
zamansal degisiklikler, heterojen mineraloji (NaCl >97%, kieserite, gypsum, hexahydrite) ve
kalinliga sahip tuz kabugunun olusumuna katkida bulunmaktadir. Urmiye Golii'nde, yiizeylenen
marjinal tuz kabugunun degisken kalinlig1 (>295 cm) ve mineralojisi, y1illik ve mevsimsel ¢okelme
ve ¢Ozlinme siiregleriyle tuz kabugunun hizli bir sekilde yeniden diizenlendigini gostermektedir.
Bunun aksine, siirekli kalinlagan ve sabit mineralojiye sahip sualt1 merkezi tuz kabugu, tuzlu su
tipindeki ve ¢oziinme proseslerindeki mevsimsel degisikliklerden etkilenmemektedir. Artemia'nin
(tuzlu su karidesi), biyokimyasal digki pellet formundaki kalsiyum ve bikarbonat iyonlarini
biriktirerek gol tuzu kabugunun mineralojisini kontrol ettigini belirtmekte fayda var.
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MANYAS, IZNIK VE SAPANCA GOLLERININ FOSIL POLEN KAYITLARI iLE GEC
HOLOSEN DONEMi PALEOVEJETASYONUNUN iZOPOLEN HARITALARI iLE
GOSTERIMIi

FOSSIL POLLEN RECORDS OF MANYAS, IZNIK AND SAPANCA LAKES AND REPORT OF
LATE HOLOCENE PERIOD PALEOVEGETATION WITH ISOPOLEN MAPS

Caglar Altinc1!, Hiilya Caner?

! stanbul Universitesi, Iklim Degisikligi Program: Yiiksek Lisans Ogrencisi, 34116 Istanbul
Email: caglaraltinci@gmail.com

g Istanbul Universitesi, Deniz Bilimleri ve fsletmeciligi Enstitiisii, 34134 Istanbul

OZET

Kuvaterner, Diinya’da farkl: siire ve siddette soguk ve sicak donemlerin birbirini takip ettigi bir
donem olmustur. Kuvaterner boyunca yasanan bu degisimlerin arastirilmasinda en 6nemli
yontemlerden birisi de polen analizleridir. Polenler morfolojik yapilarinin dayanikli olmasi
nedeniyle milyonlarca yil oksijensiz ortamlarda varliklarini siirdiirebilmektedir. G6l ve bataklik
alanlar1 polenlerin ¢okelimi ve korunumu i¢in en uygun ortamlar1 olusturmaktadir.

Fosil polen analizi caligmalari Kuvaterner boyunca bitki Ortlisiinde goriilen degigsimlerin
belirlenmesine ydnelik énemli bir yontemdir. Ulkemizde ve diinyada pek ¢ok lokasyonda polen
analizi yapilmis ve bu analizler sonucunda elde edilen verinin biiyiik bir kismi1 European Pollen
Database (EPD) veri tabaninda bulunmaktadir. Calismamizda kullanilacak olan fosil polen verisi
bu veri tabanindan elde edilmistir. Veri tabanindan elde ettigimiz Arboreal Polen - Agac¢ (AP) ve
Nonarboreal Polen- Ot (NAP) verisi igerisinde yiizde olarak en yogun bulunan AP ve NAP tiirleri,
Prentice tarafindan ortaya konulan fonksiyonel bitki tipleri siniflamasina gore ayni1 zamanda fosil
polen verileri igerisinden ortak yaslandirmaya ve kiyaslanabilecek yogunluga sahip tiirler
secilmistir. (Prentice vd, 1996).

Yeniden degerlendirmeye alman fosil polen verilerinin zamansal ve mekansal dagilimini
kronolojik seri haritalarla gosterebilen izopolen haritalari, CBS yazilimlar1 ve yontemleri
yardimryla iiretilmistir. Uretilen izopolen haritalari ile ge¢ holosen ddnemi paleovejetasyonuna ait
cikarimlar yapilmistir. Ayn1 zamanda mevcut tarihi kayitlar ile beseri faaliyetlerin dogal bitki
ortlisii izerine etkisi hakkinda yorumlamalar yapilmistir.

ABSTRACT

The Quaternary was a period in which cold and hot periods of different duration and intensity
followed each other on Earth. One of the most important methods in investigating these changes
during the Quaternary is pollen analysis. Pollen can survive in oxygen-free environments for
millions of years due to the durability of their morphological structures. Lakes and swampy areas
provide the most suitable environments for pollen deposition and preservation.

Fossil pollen analyses are an important method for determining changes in vegetation during the
Quaternary period. Pollen analyses have been conducted in many places in our country and around
the world. A large portion of the data obtained as a result of these analyses is included in the
European Pollen Database (EPD). The fossil pollen data to be used in our study were obtained
from this database. The AP and NAP species that were most dense in percentage among the
Arboreal Pollen - Tree (AP) and Nonarboreal Pollen - Grass (NAP) data obtained from the database
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were selected according to the functional plant types classification put forward by Prentice, and
also the species with common age and comparable density were selected from the fossil pollen
data.

Isopolen maps, which can show the temporal and spatial distribution of the re-evaluated fossil
pollen data with chronological series maps, were produced with the help of GIS software and
methods. Inferences were made regarding the paleovegetation of the late Holocene period using
the isopolene maps produced. At the same time, interpretations were made regarding the effects of
human activities on the natural vegetation using existing historical records.
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FOSSIL NON-POLLEN PALYNOMORPHS (NPPs) FROM SOUTHEASTERN
ANATOLIA: AS A TOOL FOR INVESTIGATION OF LATE HOLOCENE
ENVIRONMENTAL CHANGES

GUNEYDOGU ANADOLU’DA POLEN OLMAYAN FOSIL PALINOMORFLAR (NPPs): GEC
HOLOSEN’DE CEVRESEL DEGISIMLERIN ARASTIRILMASI ICIN BIR GOSTERGE

Dila Doga Gokgoz > Demet Biltekin'» Kiirsad Kadir Eris> Giilsen Ucarkus’> Erdem
Kirkan®> Cerennaz Yakupoglu1 > Dursun Acar’
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OZET

Paleoekolojik ¢aligmalarda polen olmayan palinomorflar (NPPs) hayvancilik, tarim, su kalitesi ve
sicakligi, otrofikasyon, erozyon ve av-avci iligkisi gibi kosullarin arastirilmasinda 6nemli bilgiler
saglamaktadir. Bu ¢alismada, paleoekolojik ve paleoortamsal kosullarin arastirilmasi amaciyla
Glineydogu Anadolu bolgesindeki iki farkli golden alinan sediman karotlar1 incelenmistir. Caligma
kapsaminda Golbast ve Azaplh gollerinden (Adiyaman, Giineydogu Anadolu) sirasiyla
giiniimiizden 6nce (GO) 1915 +/- 85 ve 3019 +/- 30 yilindan daha eskiye tarihlenen iki sediman
karotu almmigtir. Tahil tiirlerini de iceren tarimsal ve antropojenik bitki tiirlerinin varligiyla
birlikte, otgul hayvan popiilasyonlarini ve meralar1 isaret eden mantar taksonlar1 ge¢c Holosen
doneminde Golbas1 ve Azapl golleri gevresinde insan etkisinin yogun oldugunu gdstermistir.
Karotlarda tespit edilen Sporormiella ve Sordaria gibi toprak mantarlari havzadaki hayvancilik
faaliyetleriyle iliskilidir. Thecaphora seminis, Puccinia-type, ve parazitik bir mantar olan Tilletia
gibi tiirler, bolgede otlaklarin ve tarim alanlarinin yayilim gosterdigini ortaya g¢ikarmustir.
Palinolojik verilere gére erken Demir Cagindaki (MO~1300) ormansizlasma fazlari biiyiik
thtimalle bolgedeki insan aktiviteleri ve kuraklik kosullariyla iliskilidir. Bu fazlar ayn1 zamanda,
yaprak dokiintiilerinde ve tahrip olmus aga¢ kalintilarinda yasayan ¢esitli NPP taksonlarinin ve
toprak erozyonuyla baglantili mikorizal bir mantar olan Glomus’un baskinlifiyla da
desteklenmektedir. En iist polen zonlarinda Pediastrum, Cosmarium, Spirogyra ve Scenedesmus
gibi alg tlirlerinin asir1 artigi, gbllerdeki 6trofikasyon siiregleriyle iligkilidir.

ABSTRACT

Non-pollen palynomorphs (NPPs) can provide significant information for investigating past
ecological conditions such as animal husbandry, crop cultivation, water quality and temperature,
eutrophication, erosion, and prey-predator relationships in the Holocene studies. In this study,
palaeoecological and palacoenvironmental conditions were investigated in southeastern Anatolia
based on NPP assemblages of two different lakes. Two sediment cores were recovered from Lakes
Golbast and Azapli (Adiyaman, SE Anatolia) dating back to 1915 +/- 85 and more than 3019 +/-
30 cal years BP respectively. The dominance of cultivated and anthropogenic plants, including
cereal-type, herbivore indicators, and open vegetation indicator fungal taxa revealed intense
human activity around Lakes Golbast and Azapli during the late Holocene. The presence of
Sporormiella and Sordaria shows animal husbandry and the existence of megaherbivores in the
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vicinity of the lakes. Furthermore, the presence of Thecaphora seminis, Puccinia-type, and plant
pathogen 7illetia indicates the expansion of grassland and crop plants within the region. According
to palynological data, the deforestation phases were most probably related to human activity during
the early Iron Age (~1300 BC) and drought conditions prevailed in the area. These phases are also
confirmed by various NPP taxa inhabiting leaf litter and decaying woods, as well as a mycorrhizal
fungus Glomus which is linked to soil erosion. The overabundance of algae species such as
Pediastrum, Cosmarium, Spirogyra, and Scenedesmus in the uppermost pollen zones is probably
related to nutrient enrichment and high eutrophication processes as a result of water input and
human-induced pollution.
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TURKIYE’DE PAI.{E(.).EKOLOJi ARASTIRMALARINDA JEOKRONOLOJIK
SORUNLAR ve COZUM STRATEJILERI: SULTANSAZLIGI BATAKLIGI ve
BULDAN YAYLA GOLU ORNEKLERI

THE GEOCHRONOLOGICAL CHALLENGES AND SOLUTION STRATEGIES IN
PALAEOECOLOGICAL RESEARCH IN TURKIYE: CASE STUDIES FROM THE
SULTANSAZLIGI MARSH AND THE BULDAN YAYLA LAKE
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OZET

Bir paleoekoloji ¢aligmasinin sonuglarmin giivenilirligini etkileyen en 6nemli veri dogruya en
yakin jeokronolojik stratigrafi kurgusudur. Bu dogrultuda, golsel/bataklik alanlardan alinan
sedimanlarin tarihlendirilmesinde en ¢ok tercih edilen yontem, diisiik hata pay1 ve giivenilir
sonuglar sunmasi nedeniyle radyokarbon/AMS (#C) tarihlendirmesidir. Tiirkiye'de son 60 yilda,
artan analiz ¢oziiniirliikleri ve coklu analizlerin yaygin kullanimi ile yaklasik 70 gdl/bataklik
alaninda 111 calisma gerceklestirilmis ve 99 lokasyonda radyokarbon tarihlendirme yontemi
kullanilmistir. Ancak, bu ¢aligmalar Tiirkiye’deki gol/bataklik sedimanlarinin jeokronolojisinde
tam bir tutarlilik saglanamadigini gostermekte ve jeokronoloji problemlerinin bir dizi faktdrden
kaynaklanabilecegine isaret etmektedir. Burada, Tiirkiye'deki Sultansazligi Batakligr (GO kal.
~14.500) ve Buldan Yayla Gélii (GO kal. ~22.329) 6rnekleri iizerinden giivenilir yas-derinlik
modeli olusturulmasin etkileyen faktorler degerlendirilmistir. Sultansazligi Batakligi'nda, farkl
numune tlrleri (polen, sediman, organik malzeme, kavki) kullanilarak yapilan tarihlendirme
islemlerinin sonuglari tartisilmistir. Buldan Yayla Golii'nde ise uzun dénem veri sunan sediman
karotlarinin yas-derinlik modellerinin olusturulmas1 hususunda dikkat edilmesi gereken faktorler
ele alinmistir. Sultansazligir Batakligi’nin karot serisinde, yas-derinlik modelinin olusturulmasi
stirecinde farkli seviyelerdeki numunelerden alinan tarihlendirme analizleri karsilastirilmis ve 13
seviyeden yapilan analizlerin 6’s1 modelde kullanilmistir. Farkli numune tiirlerinin radyokarbon
analizinde kullanilmasi, numune igeriginden kaynaklanan smirlamalarin asilmasina olanak
tanimistir. Buldan Yayla Golii’nde ise, 17 tarihlendirme analizi sonucuna dayanarak olusturulan
modelde, iklimsel kosullarin g6l alanina etkisiyle degisen sediman tipolojisi ve sedimantasyon
oranmin jeokronolojiyi Onemli Ol¢iide etkiledigi belirlenmistir. Sonuglar, bir yas-derinlik
modelinin giivenilirliginin yalnizca kullanilan tarihlendirme yontemine degil, ayn1 zamanda
tarihleme analizi i¢in se¢ilen numune tiirii/igerigi, sedimanlarin alindig1 ortamin fiziksel kosullari,
karot serisinde yapilan analizlerin sayis1 ve dagilimi ile kullanilan modelleme yontemlerine bagl
oldugunu gostermektedir.
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ABSTRACT

The most critical factor influencing the reliability of paleoenvironmental study results is the
construction of an accurate geochronological stratigraphy. In this context, the most preferred
method for dating sediments from lacustrine/marsh environments is radiocarbon/AMS ('4C)
dating, due to its low margin of error and reliable results. Over the past 60 years in Tiirkiye, 111
studies have been carried out in ~70 lacustrine/marsh areas, using radiocarbon dating at 99 sites,
aided by increasing analytical resolutions and the widespread use of multiple analyses. However,
these studies indicate that complete consistency in the geochronology of lacustrine/marsh
sediments in Tiirkiye has not been achieved, suggesting that geochronological problems may arise
from a number of factors. This paper evaluates the factors affecting the construction of reliable
age-depth models using the case studies of the Sultansazlig1 Marsh (~14,500 cal. a BP) and Buldan
Yayla Lake (~22,329 cal. a BP) in Tiirkiye. In the Sultansazligi Marsh, the results of dating
processes using different types of samples (pollen, bulk, organic material, shell) are discussed. In
Buldan Yayla Lake, critical factors in the construction of age-depth models for sediment cores
providing long-term data are discussed. In the core series from Sultansazlig1 Marsh, radiocarbon
analyses were compared between samples taken from different depths during the construction of
the age-depth model, with 6 out of 13 levels included in the model. The use of different sample
types in the radiocarbon analysis allowed limitations due to sample content to be overcome. In
Buldan Yayla Lake, the model developed on the basis of 17 radiocarbon dating results showed that
sediment typology and sedimentation rate, which are influenced by the climatic conditions of the
lake area, significantly affect the geochronology. The results show that the reliability of an age-
depth model depends not only on the dating method used, but also on the sample type/content
selected for dating, the physical conditions of the environment from which the sediments were
obtained, the number and distribution of analyses performed throughout the core series, and the
modelling methods applied.
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SALDA GOLU’NUN JEOFIZIKSEL OZELLIKLERI

GEOPHYSICAL PROPERTIES OF SALDA LAKE
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OZET

Salda Golii sedimanlarinin jeofiziksel 6zelliklerini belirlemek amaciyla, Kayadibi bolgesindeki
gol kiyisi calisma alani segilmistir. Calisma alani i¢erisinde manyetik duyarlhilik, elektrik 6zdireng
ve yer radar1 6lgiimleri yapilmistir. Yiizey manyetik duyarlilik 6lgiimleri, kiy1 ve aliivial yelpaze
bolgesi olmak tizere iki farkli alanda gergeklestirilmistir. Kiy1 alandan elde edilen manyetik
duyarlilik degerleri 20 ile 540x10-5 (SI) arasinda degisirken, yelpaze delta alan icin bu degerler
300 ile 820x10° (SI) arasinda degismektedir. En yiiksek manyetik duyarlilik degerleri alivial
yelpazede olgiiliirken diisiik degerler kiyr kumullarinda olgtilmistir. Aliivyal yelpazeden elde
edilen manyetik duyarlilik anomali haritalari, aliivial yelpaze igerisindeki bir kanal sistemini
acikca gostermektedir. Elektrik 6zdireng 6lgtimleri farkli litolojik birimleri agik¢a gostermektedir.
Ilk 10 m derinliginde elde edilen diisiik 6zdirenc degerleri ve GPR verileri, bu seviyede aliivyon
bir tabakay1 gostermektedir. 10-50 m derinligindeki yiiksek 6zdireng degerlerinin hidromanyezitce
zengin bir birimden kaynaklandig: diistiniilmektedir. Hidromanyezit ¢okellerinin altinda, daha
iletken bir birim gecildikten sonra yaklasik 150 m derinliginde de ana kaya olarak yorumlanan son
birime ulasilmistir.

ABSTRACT

A series of geophysical surveys including magnetic susceptibility, electrical resistivity, and
georadar (GPR) surveys were performed on the study area located on the coast of Lake Salda in
the Kayadibi region to determine the geophysical properties of Lake Salda sediment. Surface
magnetic susceptibility measurements were carried out in two areas, coastal and fan delta. The
magnetic susceptibility values of the coastal area and the alluvial fan delta vary from 20 to 540x10-
5 (SI) and 300 to 820x10-5 (SI), respectively. The highest values were obtained from the profiles
in the fan delta whereas the lowest values were obtained from the coastal zone. The magnetic
susceptibility anomaly map of the alluvial fan clearly shows the presence of a channel system.
Electrical resistivity measurements clearly show the presence of different lithological units. The
low resistivity values (30 Ohm.m) obtained in the first 10 m depth are caused by the alluvial layer
as indicated by GPR. High resistivity values varying between 500-100 Ohm.m at a depth of 10-50
m can originate from a layer rich in hydromagnesite. After passing a more conductive unit under
this layer, the last unit interpreted as bedrock was reached at a depth of approximately 150 m.
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OZET

Taskinlar, akarsularin aktigi kanallardan tasarak her y1l ciddi maddi hasarlara ve 6liimciil kayiplara
neden olan hidro-jeomorfolojik afetlerden birisidir. Sendai Afet Risk Azaltma Cergevesi ile birlikte
afetlerle miicadele ve izleme igin afetlerin konumunu ve etkilerini igeren bir veri tabaninin
gerekliligi oldukga belirgin olmustur. Tiirkiye’de meydana gelen tagkin olaylarini ele alan EM-
DAT gibi kiiresel veri tabanlar1 olsa da bunlarin varlig1 sadece birka¢ vakadan 6teye gitmez. Var
olan diger kaynaklar ise icerdikleri lokasyon belirsizliklerinden dolayr mekansal analizlere ve
modelleme validasyonlarina izin vermez. Bu bakimdan Tiirkiye’ye ait yiiksek c¢ozlintirlikli,
Sendai cergevesinde bir¢ok 6znitelik bilgisine sahip ve jeomorfik olarak dogru konuma sahip bir
veri tabaninin olusturulmasi gerekliligi ortaya c¢ikmistir. Bu ama¢ dogrultusunda, onceden
belirlenmis anahtar kelimeler kullanilarak birgok basili ve internet kaynaklarindan faydalanilarak
tagkinlara ait 6liim, zaman, hasar ve zararlar gibi 6znitelikler mekansal hassasiyeti (belirsizligi)
+500 m iceren FLOODOT veri tabanina aktarilmistir. Buna gére 1908-2022 arasinda tekil olarak
9181 taskin noktasi elde edilmistir. FLOODOT taskinlarin birden fazla yeri etkiledigi bir envanter
yani olay envanteridir. Tagkinlarin kimlik verileri (ID) kullanilarak althavza ve havza bazinda
istenirse toplulastirma (agregasyon) uygulanabilir. Tiirkiye’ye ait en yiliksek c¢oziiniirliik
FLOODOT taskin envanteri olusturulmus ve taskinlarin alansal ve zamansal analizleri DSI
havzalar1 temelinde gerceklestirilmistir. Buna gore, taskin sayis1 ve Kernel yogunluk haritalar1
kullanilarak Tiirkiye’de taskin tehlikesi acisindan sicak bolgeleri ortaya ¢ikarilmistir. Sonuglara
gore, Tirkiye’de temel olarak Dogu Karadeniz, Bati Karadeniz, Biiyiik Menderes, Kiigiik
Menderes, Gediz, Seyhan, Ceyhan, Susurluk’un diizliikk alanlarinda taskinlarin sicak bolge
olusturdugu goriiliir. Ayrica, DSI havza bazli taskinlarin sayilarma ait zaman serileri
incelendiginde, tagkinlarin frekansinda ge¢misten giiniimiize dogru bir artis tespit edilmistir.

ABSTRACT

Floods are one of the hydro-geomorphological hazards that cause serious damage and fatalities
every year as rivers overflow their channels. With the Sendai Framework for Disaster Risk
Reduction, the need for a database containing the location and impacts of disasters for disaster
response and monitoring has become quite evident. Although there are global databases, such as
EM-DAT, that cover flood events in Turkey, their existence does not go beyond a few cases. Other
existing sources do not allow spatial analysis and modeling validation due to their location
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uncertainties. In this respect, it has become necessary to create a high-resolution Flood inventory
database of Turkey, which has many attribute information within the Sendai framework and has a
geomorphic accurate location. For this purpose, using predetermined keywords, attributes of
floods such as death, time, damage and losses were transferred to the FLOODOT database with a
spatial precision (uncertainty) of £500 m by utilizing many printed and internet sources.
Accordingly, 9181 individual flood points were obtained between 1908 and 2022. FLOODOT is
an inventory where floods affect more than one location, i.e. an event inventory. Aggregation can
be applied on a sub-basin and basin level by using the identification data (ID) of floods. The highest
resolution FLOODOT flood inventory of Tiirkiye was created and spatial and temporal analysis of
floods were carried out on the basis of DSI basins. Thus, flood count and Kernel density maps
were used to identify flood hazard hotspots in Tiirkiye. According to the results, it is seen that
floods create hot zones mainly in the Eastern Black Sea, Western Black Sea, Biiyiilk Menderes,
Kiiciik Menderes, Gediz, Seyhan, Ceyhan, Susurluk plains in Tiirkiye. Furthermore, when the time
series of the number of floods based on DSI basins are analyzed, an increase in the frequency of
floods from the past to the present has been detected.

Tesekkiir: Bu calisma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu’ nun (TUBITAK) 3501

- Kariyer Gelistirme Programi kapsaminda 121Y578 kodlu proje ile desteklenmistir. Proje
bursiyerleri Enes Dogan ve Furkan Copragi’ya tesekkiir ederiz.
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OZET

2 Agustos 1889 yilinda, Cuma giinii Devre Dagi’nin (2918 m) dogu kesiminde derin bir anakaya
heyelani olarak gerceklesen Hinzorik heyelani, 145 kisinin 6liimiine neden olmustur. 1889 yilinda
toplam niifusu 230 kisi olan Osmanli Imparatorlugu dénemindeki adiyla Hanzorik-i Siifla (Asag
Hinzorik) kdyii, heyelan nedeniyle tamamen ortadan kalkmistir. Heyelandan kurtulan 85 kisi
olayin gergeklestigi saatlerde civar koylerde bulunmalar1 nedeniyle hayatta kalmislardir. Osmanl
doneminde gergeklesen ve Tiirkiye’de bilinen en dliimciil heyelan olay1 olan bu hadise, neden
oldugu kayiplar bakimindan detayli bir sekilde rapor edilmesine karsin kokeni ve jeomorfolojisi
bakimindan heyelanin karakteristigi ve olasi nedenleri hakkinda bilgi sahibi degiliz. Bu ¢alisma,
Hinzorik heyelant ve bu alandaki biiyliik anakaya heyelanlarin1 jeomorfolojik bakimdan
inceleyerek, gelecekte Kuzey Anadolu Daglari’nda gerceklesebilecek potansiyel heyelanlar igin
cikarimlar yapmay1 amaclamaktadir.

Yiizey alan1 4.2 km? olan Hinzorik heyelan1 bir anakaya kaymas: tipindedir. Bu derin anakaya
heyelanin esas aynasmnin ytiksekligi 252 m ve toplam hacmi 162 milyon m?¥’tiir. Heyelan, Oligo-
Miyosen yasli Narman ve Ust Miyosen yaslh Erdavut volkanitlerinin dokanaginda gelismistir.
Devre Dagi’nin dogu kesiminden Hinzorik Deresi vadisine dogru, ilksel olarak bir kaya kaymasi
seklinde baglayan hareket, vadi dolgusundan olusan muhtemel doygun bir zemini, hiz1 oldukga
yliksek bir akmaya doOniistiirerek gergeklesmistir. Heyelan siireci biitlinlesik olarak
degerlendirildiginde hiz1 olduke¢a yiiksek bir kaya ¢i81 6zelligi gostermektedir. Tahmini hizi
ortalama ~14 m/s ve 977 m dikey mesafe boyunca 6 km erisim mesafesine sahip oldugu
hesaplanmigtir. 1888 yilinda bdlgede olusan derin catlak sistemleri sonrasinda Hinzorik Kdyii,
bagl bulunduklar1 Tortum Kaymakamligima durumu bildirdikleri arsivlerde rapor edilmistir.
Bolgeyi etkiledigi bilinen 21 Haziran 1888 Erzincan ve 10 Eyliil 1888 Erzurum depremlerinin bu
catlak ve kaymalar {izerinde ne denli etkili olduklar1 bilinmemekle birlikte bu depremlerin etkisi
oncel olarak degerlendirilebilir. Bunun yani sira, Devre Dagi’nin farkli kesimlerinde gelistigini
InSAR analizleri ile belirledigimiz derin gravitasyonel ¢okmeler (agirlikli olarak Sackung) ve bu
cokmelere eslik eden derin catlak sistemleri bu daglik kusagin yavas bir hizda hareket ettiginin
belirtegleridir. Kuzey Anadolu Daglari’nin bu kesiminde, yiizey alanlar1 2-17 km? arasinda degisen
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12°den fazla derin anakaya heyelaninin mekansal dagilis desenine bakildiginda; yiiksek topografik
rolyef farkliliklarinin, bolgenin buzullasma gecmisi ile litolojik ve yapisal 6zelliklerin bu ¢ok
biiyiik heyelanlarin olusumunda dogrudan belirleyici oldugunun alt1 ¢izilmektedir.

ABSTRACT

On 2 August 1889, the Hinzorik landslide, a deep-seated rockslide in the eastern part of Mount
Devre (2918 m), made a profound impact by claiming the lives of 145 people. The village of
Hanzorik-i Siifla (Asag1 Hinzorik), with a total population of 230 inhabitants during the Ottoman
Empire, was entirely buried by the landslide material. However, 85 survivors were fortunate to be
in neighboring villages during the event. This event, the deadliest known landslide in Turkey
during the Ottoman period, has been reported in detail regarding the casualties it caused, but its
genesis and geomorphic characteristics, and possible causes remain largely unknown. This study
aims to fill this gap by conducting a thorough geomorphological investigation of the Hinzorik
landslide and other giant bedrock landslides in this orogenic zone, providing valuable insights for
future large landslides along the North Anatolian Mountains.

The Hinzorik landslide is a rock avalanche with a surface area of 4.2 km?. The main scarp of this
giant rock avalanche has a height of 252 m and a total volume of 162 Mm?. The landslide
developed at the contact of Oligo-Miocene (Narman) and Upper Miocene (Erdavut) volcanites.
The displacement, which started as a rockslide from the eastern part of Devre Mountain towards
the Hinzorik Creek valley, transformed a possibly saturated ground consisting of valley-fill
deposits into a rock avalanche with a very high velocity. Considering the slope failure process as
a whole, it exhibits a rock avalanche characteristic with extremely high velocity. We estimated an
average velocity of ~14 m/s and a reach of 6 km along a vertical distance of 977 m. According to
the historical archive records, the Hinzorik Village notified the District Governorate of Tortum of
the problem in 1888 following the formation of deep crack systems in the region. Although it is
unknown to what degree the earthquakes that struck the area on 21 June 1888 Erzincan and 10
September 1888 Erzurum were effective on these cracks and slides, the influence of these
earthquakes can be evaluated as a potential effective factor. In addition, the deep gravitational
deformations (mainly Sackungs) and the associated deep crack systems that we have identified
through InSAR analysis in different parts of Mount Devre indicate that this mountain's margins
are moving deeply at a slow rate. The spatial distribution pattern of more than twelve deep-seated
bedrock landslides with surface areas ranging between 2-17 km? in this part of the North Anatolian
Mountains underlines that high topographic relief variations, glaciation history of the region, and
litho-tectonic characteristics play an important role in conditioning large slope instabilities.
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OZET

Tagkinlar, diinya genelinde meydana gelen 6nemli dogal afetlerden birisidir. Tagkin zararlarini
azaltmak icin yapilacak ilksel calismalardan birisi akarsu havzalarimin tagkin duyarlilik
analizleridir. Taskin duyarlilik analizleri, degisik tagkin iiretici parametreler kullanarak akarsu
havzalarinin taskina yatkinligini ¢éziimler. Havza morfometrik parametreleri de bu parametreler
icerisinde siklikla literatiirde kullanilmaktadir. Ayrica morphometrik parametrelerle akarsu
havzalarinin geometrik ve topografik 6zellikleri ele alinarak havzalarin fiziksel yapisi ve su akis
dinamikleri hakkinda bilgi sahibi olunabilir. Bu calismada havza morfometrisi ¢aligmalarindaki
kullanictya bagl hatalar1 gideren, zaman sarfiyatinin 6niine gegen ve havza morfometrisinin genis
alanlarda uygulanabilmesini saglayan HydroMachine Toolbox’1 kullanilarak Marmara denizine
dokiilen ana akarsu havzalarinin ve alt havzalarinin tagkin duyarlilik analizi ger¢eklestirilmistir.
Calismada HydroMachine Toolbox igerisine yer alan havza morfometrisinin uygulanmasi i¢in
gerekli olan, Strahler Merge, Strahler Point, Strahler Basin ve HydroMorpho araglari ile akarsu
havzalarinin gegis siiresi hesaplanmasi i¢in gerekli olan Truth Strahler Merge, Longest Stream ve
Time of Concentration araglari kullanilmistir. Calismanin gerceklestirilebilmesi i¢in 30 metre
mekansal ¢oziintirliiklii, FABDEM v.1-2 Sayisal Yiikseklik Modeli kullanilarak, 500 esik degere
gore Marmara Denizi ve bogazlara dokiilen akarsu havzalar1 elde edilmistir. Strahler 2’nci
dizinden itibaren taskin duyarlilig1 uygulanmak iizere toplam 6.951 akarsu havzasi elde edilmistir.
Bu havzalara 11 farkli morfometrik analiz uygulanmis ve NMFI yontemi ile havzalarin tagkin
duyarliliklar1 elde edilmistir. Analize bagli olarak duyarliliin yogunlastigi alanlar Giiney
kesimleridir. Bu caligmayla gelistirilen bu ara¢ kutusu ile zaman sarfiyatinin ve muhtemel
uygulayict hatalarinin 6niine gecilmistir.

ABSTRACT

Floods are one of the most dangerous natural disasters that occur worldwide. Flood susceptibility
analyses of river basins are one of the primary studies to reduce flood damages. Flood
susceptibility analyses provide information about the susceptibility of river basins to flooding by
using different flood generating parameters. Basin morphometries are frequently used in the
literature among these parameters. In addition, morphometric parameters can be used to analyse
the geometrical and topographical characteristics of river basins and to obtain information about
the physical structure of the basins and water flow dynamics. In this study, flood susceptibility
analyses of the main river basins and sub-basins flowing into the Marmara Sea were performed by
using HydroMachine Toolbox, which eliminates user-related errors in basin morphometry studies,
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prevents time consumption and enables basin morphometry to be applied in large areas. In the
study, Strahler Merge, Strahler Point, Strahler Basin and HydroMorpho tools required for the
application of basin morphometry in HydroMachine Toolbox and Truth Strahler Merge, Longest
Stream and Time of Concentration tools required for the calculation of the concentration time of
the river basins were used. Using FABDEM v.1-2 Digital Elevation Model with a spatial resolution
of 30 metres, river basins flowing into the Marmara Sea and the straits, were obtained according
to 500 accumulation threshold values in order to carry out the study. A total of 6.951 river basins
were obtained by applying flood susceptibility starting from Strahler 2nd order. Eleven different
morphometric analyses were applied to these basins and flood susceptibility of the basins were
obtained by NMFI method. The analysis shows that the areas of highest susceptibility are in the
south. As a result, time consumption and possible practitioner errors have been prevented with this
toolbox.
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GUNEYBATI KARADENIZ’DE KUVATERNER DONEM KUTLE
HAREKETLERI (SUNULMAMISTIR)

THE QUATERNARY MASS MOVEMENTS IN THE SOUTHWESTERN BLACK SEA

Seval Simsekla Devrim Tezcan2

! Orta Dogu Teknik Universitesi, Deniz Bilimleri Enstitiisii, 33730 Erdemli/ Mersin

? Orta Dogu Teknik Universitesi,Deniz Bilimleri Enstitiisii, 33730 Erdemli/ Mersin
Email: seval.simsek@metu.edu.tr

OZET

Kuvaterner donemi, diinya genelinde buzul ¢aglar1 ve buzullar dras1 sicak dénemlerle karakterize
edilen dinamik bir donemdir. Bu siirecte deniz seviyelerindeki dalgalanmalar, 6zellikle kapali ve
yar1 kapali denizlerde, jeomorfolojik degisimlere yol a¢gmistizgKaradeniz de bu degisimlerden
etkilenmis ve deniz seviyesi birka¢ kez degismistirqGlineybati”’Karadeniz bolgesi, denizalti
topografyasi ve aktif tektonik yapis1 nedeniyle kiitle harcketlérine yatkin bir alan olup, dik
yamaglar ve derin ¢okiintiilerle doludur. Tortul birikimler, tektonik hareketler ve deniz seviyesi
degisiklikleri bu kiitle hareketlerini tetikleyebilmektedir.

Bu calisma, Giineybati1 Karadeniz’de Kuvaterfes,doneminde deniz tabaninda gergeklesen kiitle
hareketlerini incelemeyi amaglamaktadirf Bu amacla;2005 yilinda RV Knorr tarafindan toplanan
yliksek ¢oziintirliiklii batimetrik veriler ve,2023 yilinda RV Bilim Il tarafindan toplanan yiiksek
cozlinlirlikli sismik chirp verileri “galisma salanindaki deniz tabani morfolojisini ve Kkiitle
hareketlerini degerlendirmek i¢inkullantlmistir. Arastirma kapsaminda, ¢alisma alaninda farkl tiir
ve cesitli boyutlarda kiitle hateketleri’ gdzlemlenmis ve deniz tabaninda gozlemlenen kayma,
cokme, akma gibi kiitley, hareketleri, bu hareketlerin mekansal dagilimi ve dinamikleri
detaylandirilmstir. Ozellikle\sedimanlardaki gaz birikimleri, asir1 ¢okelme ve tektonik hareketler
bu kiitle hareketi stiréglesinin,ana’tetikleyici faktorleri olarak diisiiniilmektedir.

Giineybat1 Karadeniz'de,Kuvaterner donemine ait deniz tabani kiitle hareketleri, bolgenin jeolojik
geemisini anlamak veydiget alanlardaki potansiyel kiitle hareketlerinin 6nceden anlasilabilmesi
acisindan omeémlidir,

Anahtar kelimeler:/Gilineybat1 Karadeniz, Kiitle hareketleri, Denizalt1 heyelani, Kuvaterner
Deformasyonlas

ABSTRACT

The Quaternary period is characterized globally by glacial and interglacial warm periods, resulting
in dynamic changes. During this time, fluctuations in sea levels caused significant
geomorphological changes, particularly in enclosed and semi-enclosed seas. The Black Sea was
also affected by these changes, with sea levels shifting multiple times. In the southwestern Black
Sea region, the submarine topography and tectonic structures make the area prone to mass
movements, with steep slopes and deep depressions. Sediment accumulations, tectonic
movements, and sea-level changes can trigger these mass movements. This study focuses on the
mass movements in the Southwestern Black Sea during the Quaternary period. For this purpose,
high-resolution bathymetric data collected by RV Knorr in 2005 and high-resolution seismic chirp
data collected by RV Bilim II in 2023 were used. The study observed different types and sizes of
mass movements, such as slides, collapses, and flows, and their spatial distribution and dynamics
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were detailed. In particular, gas accumulations in the sediments, excessive sedimentation, and
tectonic movements are considered the primary triggering factors for these mass movement
processes.

Understanding the Quaternary mass movements in the Southwestern Black Sea is crucial for
comprehending the region's geological history and predicting potential mass movements in other
areas.

Keywords: Southwestern Black Sea, Mass movements, Submarine landslides, Quaternary
deformations
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TURKIYE’DE ANTROPOJENIK ARAZI KULLANIMI DEGISIMLERININ
TASKIN OLUSUM MEKANIZMALARI UZERINDEKi ROLU

THE ROLE OF ANTHROPOGENIC LAND-USE CHANGES ON FLOOD GENERATING
MECHANISMS OVER TURKIYE
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OZET

Diinya tizerinde ekonomik faaliyetler nedeniyle arazi kullanimi1 degisiklileri son yiizyilda olduk¢a
belirginlesmis ve 6zellikle tagkin ovalar1 gibi diizliik alanlarda bu faaliyetler daha 6ne ¢ikmuistir.
Akarsular havza igerisinde iklimsel kosullara hizli veren hidrolojik alt sistemlerdir. Ote yandan,
bir havza icerisindeki ¢esitli ekonomik faaliyetlerin (madencilik, tarim, sanayi, ulasim, yerlesim,
barajlar ve su yapilar1) havzanin yiizeysel 6zelliklerini degistirmesinden dolay1 akarsular
antropojenik siirecleri yansitmak konusunda da oldukg¢a hizli tepki verir. Bu durum 6zellikle de
akarsularin pik akim ve tagkin akimi olusturmasinda baslica neden olabilir. Bu agidan, Tiirkiye’de
meydana gelen taskinlarin olusumunda antropojenik yiizey degisikliklerinin roliinlin ortaya
konmas1 amaglanmistir. Bu amag¢ dogrultusunda 1990 ve 2008 yillarina ait Corine arazi kullanim1
ve TOPRAKSU Genel Midiirligii toprak harita haritalar1 verileri kullanilmigtir. Antropojenik
etkilerle var olan degisimleri anlamak i¢in Desen-temelli Mekansal Analiz yapilmis ve arazi
kullanom degisimi Jensen-shannon wuzakhigi (JSD) kullanilarak standart bir metrige
doniistiiriilmistiir. Ayrica, tagkin olusturma mekanizmasi agisinda yiizeysel degisimin roliinii
nicellestirmek i¢in SCS Curve Number yontemi kullanilmigtir. 1990 ve 2018 yilina ait SCS Curve
Number haritalar1 elde edilmis ve daha sonra ise arazi egimiyle diizeltilmistir. Bu iki veri tabaninin
zamansal degisimi ve Tirkiye’ye ait taskin envanteri kullanilarak taskin duyarliligi bolgesel
Olgekte incelenmistir. Sonuglar incelendiginde, Tiirkiye’de dogal siireclerle degisen bir arazi
degisiminin yani sira ekonomik etkinliklerin (sulama, tarimsal etkinler, madencilik, kentlesme vb.)
getirdigi bir degisimin hidrolojik (sizma ve yiizeysel akis) kosullarda belirgin degisiklikler
olusturdugu ve bunun Dogu Karadeniz gibi bazi alanlarda daha belirgin olmak {izere tagkin
duyarhligini da arttirdigi soylenebilir.

ABSTRACT

Land use changes due to economic activities in the world have become quite prominent in the last
century and these activities have become more significant especially in flat areas such as flood
plains. The rivers are hydrological sub-systems that respond rapidly to climatic conditions within
the basin. On the other hand, rivers are also highly sensitive to reflect anthropogenic processes, as
various economic activities within a basin (mining, agriculture, industry, transportation,
settlement, dams and water structures) change the surface characteristics of the basin. This
situation may be the main cause of peak flows and flood discharge in rivers. In this respect, it is
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aimed to reveal the role of anthropogenic surface changes on the occurrence of floods in Turkiye.
For this purpose, Corine land cover from 1990 and 2008 and TOPRAKSU General Directorate
soil map data were used. In order to understand the changes due to anthropogenic impacts, a
Pattern-based Spatial Analysis was conducted and land use change was using the Jensen-shannon
distance (JSD). Furthermore, the SCS Curve Number method was used to quantify the role of
surface change in the flooding mechanism. SCS Curve Number maps for 1990 and 2018 were
obtained and later corrected by slope. The temporal changes of these two databases and the flood
inventory of Turkiye were used to examine flood susceptibility at the regional scale. The findings
suggest that in Turkiye, in addition to land change due to natural processes, economic activities
(irrigation, agricultural activities, mining, urbanization, etc.) have led to significant changes in
hydrological (infiltration and runoff) conditions and this has increased flood susceptibility,
especially in some areas such as the Eastern Black Sea.

Tesekkiir: Bu calisma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu nun (TUBITAK) 3501
- Kariyer Gelistirme Program1 kapsaminda 121Y578 kodlu proje ile desteklenmistir.
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GUNEYDOGU TOROS DAGLARINDA BUZULLASMA iZLERINE DAIR ON
BULGULAR

PRELIMINARY FINDINGS ON GLACIATION TRACES IN THE SOUTHEASTERN TAURUS
MOUNTAINS
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OZET

Bu calismada, Toros-Zagros Dag Kusagi’nin en yiiksek zirvelerini barindiran Giineydogu
Toroslar’daki buzul morfolojisine ait izler; topografya haritalari, IHA ile saglanan gérseller,
ortofotolar ve detayli arazi ¢alismalari ile haritalanmistir. Glineydogu Toroslar’in dogu bdliimiinii
olusturan, Van Goli’niin glineyinde; Bitlis, Van, Siirt, Sirnak ve Hakkari illerinde yer alan
buzullasmaya ugramis alanlar incelenmistir. Ihtiyarsahap (Kavussahap) (3634 m), Buzul (Cilo)
(4135 m), Ikiyaka (Sat) (3794 m) Daglar1 ve literatiirde daha 6nce bahsi gegmemis, jeomorfolojik
ve klimatolojik bilgi eksikligi mevcut olan Gokdag (3590 m), Mordag (3784 m), Karadag (3458
m) ve Basak (3305 m) Daglar1 incelenen daglardir. Calismada, s6zii gegen sahalarda yeni yontem
ve yaklasimlar kullanilarak buzul ve buzul morfolojisine ait modellemelerin yapilmasi
hedeflenmistir.

Giineydogu Toroslarin incelenen ve yiiksek zirveler barindiran bu kesiminde biiyiik buzullar ve
buzullagsma alanlar1 yer almaktadir. Arastirma sahasi, jeolojik olarak kivrimli Mesozoyik
kiregtaglart ve Tersiyer yash sedimanter kayaglarin, Paleozoyik-Mesozoyik metamorfik ve
volkanik kayaglar1 lizerledigi stratigrafik birimlerden olusmaktadir. Tiim daglik sahalarda, buzul
ve buzul morfolojisine ait sirkler, tekne sekilli vadiler, farkli konumlu morenler bulunmakla
birlikte; Buzul Daglari’nda, dagin dogu ve kuzeye bakan yamaglarinda yaklasik 10, Ikiyaka
Daglari’nda 4 ve Dogu Karadeniz Daglari, Munzur Daglari, Bolkar Daglar1 ve Aladaglar’dan
sonra Tirkiye’nin besinci bilyiik buzullasma alani olan Kavussahap Daglari’nda paleobuzul alani
~200 km?2 olan 20’ye yakin buzullagsma alan1 yer almaktadir. Daglik alanlarda tizerleri enkaz ile
ortiilii durumda olan kaya buzullarinin da varligi s6z konusudur. Bu daglarda ortalama daimi kar
siiri ise sirastyla; 3600 m, 3500 m ve 2800 m civarinda yer alir. Toplam buzullagsma alanlari, sozii
edilen sahalarm buzullagma alanindan daha kii¢lik olan Gokdag, Mordag, Karadag ve Basak
Daglari’nda da buzul ve buzul izlerine rastlamak miimkiindiir.

Arazi 6n bulgularmni igeren bu ¢alisma, TUBITAK 122Y360 nolu projesiyle desteklenmistir.

ABSTRACT

In this study, the traces of glacial morphology in the Southeastern Taurus Mountains, which hosts
the highest peaks of the Taurus-Zagros Mountain Belt, were mapped with topographic maps,
images provided by UAYV, orthophotos and detailed field studies. Glaciated areas in the provinces
of Bitlis, Van, Siirt, Sirnak and Hakkari in the south of Lake Van, which constitute the eastern part
of the Southeastern Taurus Mountains, were examined. Ihtiyarsahap (Kavussahap) (3634 m),
Buzul (Cilo) (4135 m), Ikiyaka (Sat) (3794 m) Mountains and Gokdag (3590 m), Mordag (3784
m), Karadag (3458 m) and Basak (3305 m) Mountains, which have not been mentioned in the
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literature before and which lack geomorphological and climatological information, are the
mountains examined. In this study, it is aimed to make modelling of glacier and glacier
morphology by using new methods and approaches in the mentioned areas.

There are large glaciers and glaciation areas in this part of the Southeastern Taurus Mountains with
high peaks. Geologically, the study area consists of stratigraphic units where folded Mesozoic
limestones and Tertiary aged sedimentary rocks overlie Paleozoic-Mesozoic metamorphic and
volcanic rocks. Although there are cirques, boat-shaped valleys and moraines of glacial and glacial
morphology in all mountainous areas; there are about 10 glaciation areas on the eastern and north-
facing slopes of the mountain in the Buzul Mountains, 4 in the Ikiyaka Mountains and about 20
glaciation areas with a palaeoglacial area of ~200 km?2 in the Kavussahap Mountains, which is the
fifth largest glaciation area of Tiirkiye after the Eastern Black Sea Mountains, Munzur Mountains,
Bolkar Mountains and Aladaglar. There are also rock glaciers covered with debris in the
mountainous areas. The average permanent snow line in these mountains is around 3600 m, 3500
m and 2800 m respectively. It is possible to find glaciers and glacier traces in Gokdag, Mordag,
Karadag and Basak Mountains, whose total glaciation areas are smaller than the glaciation areas
of the mentioned areas.

This study, which includes preliminary field findings, was supported by TUBITAK Project No.
122Y360.
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KAPADOKYA YURUYUS ROTALARINDA YER ALAN KULTUREL
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OZET

Kiiltiirel varliklarin korunmasi, insanligin ortak mirasini yasatmak adina biiytlik 6nem tagimaktadir.
Ulkemizde Kapadokya Volkanik Bélgesi'nde yer alan kiiltiirel varliklarin cogunlugunu kaya oyma
yapilar olusturmaktadir. Farkl: tarihlerde, genellikle dini amaglarla ignimbiritler icerisine oyularak
olusturulan bu yapilar, zamanla hem fiziksel ¢evre kosullar1 hem de insan faaliyetlerinin etkisi
altinda hasar gérmektedir. Erozyon ve stres catlaklar1 gibi jeomorfolojik faktorlerin yani sira;
yogun turistik faaliyetler ve define aramalar1 gibi beseri etkiler nedeniyle kaya oyma yapilar esas
niteliklerini kaybetmektedir. Bu yapilarin korunmasi amaciyla su itici uygulamalarin yapilmasi,
yapilarin ¢elik konstriiksiyonla desteklenmesi gibi 6nleyici ¢aligmalarin yani sira; yapilarin giincel
hallerinin dijital ortamlara aktarilarak ileride yapilacak rekonstriiksiyon ¢aligmalarina temel veri
olusturmasi da 6nemli faaliyetler arasinda yer almaktadir.

Bu calismada, Kapadokya bdlgesinde yer alan yiiriiyiis rotalar1 {izerindeki kaya oyma kiiltiirel
yapilarin dijital ortama aktarilmasi ele alinmaktadir. Bu amag¢ dogrultusunda, Nevsehir ili Avanos
ilgesi siirlar1 igerisinde yer alan Meskendir, Giilliidere 1-2 ve Kizilgukur vadilerindeki kaya oyma
kilise ve sapellerinin detayli lic boyutlu modelleri yapilarak artirilmis gergeklik ve sanal gerceklik
uygulamalarina entegrasyonu hedeflenmektedir. Calismanin amaci dogrultusunda yapilan arazi
calismalarinda, detay i¢ ve dis mekan c¢ekimlerinde yersel LIDAR tarayici, genel dis mekan
cekimlerinde ise DJI Phantom 4 RTK ve DJI Matrice 350 (termal ve optik) olmak tizere iki farkl
insansiz hava araci kullanilmigtir. Toplanan veriler Reality Capture yaziliminda islenerek, Unreal
Engine li¢ boyutlu motorunda modellenmistir. Calisma sonucunda, Kapadokya’da bulunan ve
yaklagik bin yil dncesine tarihlenen kaya oyma kilise ve sapellerin ii¢ boyutlu modelleri dijital
ortamda saklanacak ve yapilacak bir web sitesi araciligtyla ¢cevrim i¢i ziyarete agilacaktir.

Bu proje Nevsehir Hac1 Bektas Veli Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
DGP23-1 koduyla desteklenmektedir.

ABSTRACT

The preservation of cultural assets is of great importance for sustaining the shared heritage of
humanity. In our country, a significant portion of the cultural assets located in the Cappadocia
Volcanic Region consists of carved rock structures. These structures, carved into ignimbrites at
different times, primarily for religious purposes, have been subjected to damage over time due to
both physical environmental conditions and human activities. In addition to geomorphological
factors such as erosion, anthropogenic impacts, including intensive tourist activities and treasure
hunting, have caused these carved structures to lose their original characteristics. Preventive
measures, such as applying water-repellent treatments and supporting the structures with steel
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reinforcements, as well as digitally recording the current state of the structures to provide
fundamental data for future reconstruction efforts, are among the key activities aimed at preserving
these buildings.

This study focuses on the digital documentation of carved rock cultural structures located along
hiking routes in the Cappadocia region. In line with this objective, the study aims to create detailed
three-dimensional models of carved rock churches and chapels situated in the Meskendir,
Giillidere 1-2, and Kizilgukur valleys, within the borders of the Avanos district of Nevsehir
province, and to integrate them into augmented reality and virtual reality applications. For this
purpose, during the fieldwork, a terrestrial LIDAR scanner was used for detailed interior and
exterior shots, while two different unmanned aerial vehicles, the DJI Phantom 4 RTK and DIJI
Matrice 350 (thermal and optical), were utilized for general exterior shots. The collected data were
processed using Reality Capture software and modeled in the Unreal Engine 3D environment. As
a result of this study, three-dimensional models of the rock-hewn churches and chapels in
Cappadocia, which date back approximately one thousand years, will be preserved in digital form
and made available for online visits through a dedicated website and mobile application.

This research is supported by Nevsehir Hac1 Bektag Veli University Scientific Research Projects
Unit with the code DGP23-1.
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NiGDE MASIFi VE CEVRESINDE DRENAJ GELISiMi

DRAINAGE DEVELOPMENT IN NIGDE MASSIF AND ITS SURROUNDINGS
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OZET

Calisma alani, I¢ Anadolu Bélgesi, Orta Kizilirmak Béliimii’nde Nigde Masifi ve yakin gevresidir.
Masifin kuzeyi Misli Ovasi ve Sultansazligi Havzasi, giineyi Pozanti Toraman Dere vadisi, batis1
Bor Ovast’na agilan Karasu Dere, dogusu ise Ecemis Cay1 depresyonuyla sinirlanir.
Calismalarimizda 1/25000 olgekli vektorel haritalar1 altlik olarak kullanilmis, drenaj sistemleri
havzalar bazinda Strahler yontemi ile sayisallastirilmistir. Drenaj gelisiminin ortaya konulmasi
amaciyla akarsu havzalarinin “Akarsu kanal analizi, akarsu havza analizi ve relief’e dayal1”
morfometrik analizleri sayisal verileri degerlendirilmistir.

Belirtilen sinirlarda masifin topografik uzanimi dikkate alinarak masifin ¢ekirdeginin bulundugu
pliitonik saha “orta kesimi” olusturur. Kuzey ve giiney kenar havzalar da havza biitliniini
tamlayacak sekilde 3 alt boliimde ele alinmustir.

Giliney havzalar masif ¢ekirdeginden Kilavuz Dere vadisiyle, kuzey havzalar Misli Ovasi ve Sultan
Sazlig1 akarsu aklanlarinca siirlanir. Caligma alan1 drenaji toplayan aklanlara gore 6 ve bunlarda
kendi igerisinde 91 alt havzaya ayrilmistir.

Her birim havza esasina gore sayisal islemler sonucunda karsilastirmali olarak degerlendirilmistir.
Sonug olarak; Tabloda da gosterildigi sekilde sayisal analizler sonuglaria gore degerlendirilmistir.
Kuzey kesim (1); orta kesim (2) ve giiney kesim (3) numara ile gosterilerek analiz sonuglar1 “en
yiiksek, orta ve diisiik” seklinde siniflama yapilmigtir.

Tablo. Sayisal Analiz Sonug¢larinin Nigde Masifi ve Cevresine Dagilimi
Table: Distribution of Numerical Analysis Results in Nigde Massif and Its Surroundings.

Sayisal Analiz En Orta Diisiik
Numerical Analysis yiikksek Median  Lowest
Highest

Draniage Density (Dd) 2 3 1
Stream Frequency (Fs) 2 3 1
Havza Sekil Endeksi (Ish-Sw) 2 1 3
Melton Engebelilik Sayis1 (Mrn) 3 2 1
Drainage Texture (Dt) 2 3 1
Infitrasyon Degeri ve Sayisi (If) 2 3 1
Rolatif Relief (Rr) 3 2 1
Diseksiyon Indeksi (Di) 2 3 1
Hipsovalue indeks (Hi) 2 3 1
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% TURQUA

Tablodan da anlasilacagi gibi Orta kesim Nigde ve Ecemis depresyonlarinin etkisinde kalarak
morfolojinin en fazla gelismis sahasi olurken giiney kesim Maden Bogazi ve Cakit suyu olugunun,
kuzey kesimde Sultansazligi depresyonun etkisinde kalarak gelisimlerini siirdiirdiikleri
anlagilmistir.

Bu c¢alisma UNLUCOBAN yiiriitiiciiliigiinde, TUBITAK 2209-A 2021/2 (Proje no:
1919B012109944), kapsaminda hazirlanmis ve kabul edilmistir.

ABSTRACT

The study area is the Nigde Massif and its surroundings in the Central Kizilirmak Section of the
Central Anatolia Region. The massif is bordered by Misli and Sultan Sazlig1 basins in the north,
Pozant1 Toraman stream valley in the south, Karasu Stream in the west, and Ecemis Stream in the
east.

In our studies, 1/25000 scale vector maps were used as a base, and drainage systems were digitized
on a basin basis with the Strahler method. In order to determine the drainage development,
numerical data of "River channel analysis, stream basin analysis and relief-based” morphometric
analyzes of river basins were evaluated. It is divided into 3 parts, taking into account the
topographic extension of the massif. The "middle part" of the plutonic field, where the core of the
massif is located, and the northern and southern edge sections are distinguished to complement the
whole of the massif. The southern basins are drawn from the core of the massif by the Kilavuz
stream valley and the northern basins are drawn by the Misli Plain and Sultan Sazlig1 streams. The
study area is divided into 6 sub-basins according to the areas that collect the drainage. Additionally,
each river was analyzed in 91 sub-basins. Each unit was evaluated comparatively on the basis of
basin and sub-basin. In conclusion; They are listed according to the numerical analysis results as
shown in the table. Northern part (1); The middle part (2) and the southern part (3) are numbered
and the analysis results are classified as "highest, middle and lowest". As can be seen from the
table, the central part is the most developed area of morphology under the influence of the Nigde
and Ecemis depressions. The southern part was influenced by the morphological development of
Maden Gorge and Cakit depression. The northern part continued its development under the
influence of the Sultan Sazlig1 depression.

This study was prepared and accepted by UNLUCOBAN. E. as a TUBITAK 2209-A 2021/2
project (Project no: 1919B012109944).
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AKCASEHIR GEC KUVATERNER GOLSEL KIYI COKELLERININ FASIYES
VE DEPOLANMA MIMARISI, KONYA HAVZASI, ORTA ANADOLU: HAVZA
KENARI SURECLERI VE DINAMIKLERI

FACIES AND DEPOSITIONAL ARCHITECTURE OF THE LATE QUATERNARY AKCASEHIR
LACUSTRINE COASTAL DEPOSITS, KONYA BASIN, CENTRAL ANATOLIA: BASIN MARGIN
PROCESSES AND DYNAMICS

Mustafa Karabiyikoglu'

'Emekli Dog. Dr., Oran Mah. 1.Parsel, Blok No 33/.8, Cankaya, Ankara
mkarabiyikoglu@yahoo.com

OZET

Orta Anadolu Yiiksek Platosu lizerinde tektona-karstik bir ¢okiintii alan1 olarak yer alan. yar1 kurak
Biiytik Konya Ovasi, Ge¢ Kuvaterner kuraklagmasi sonucu giliniimiizde playa ortamina doniigsmiis
olan Ge¢ Kuvaterner yash bir kapali golsel havzadir Bu havzadaki Geg Pleistosen ve Holosen
yash gol ¢okelleri ve riizgar kumullari, gol seviyesi oynamalarini ve bu baglamda, yerel ve
bolgesel hidro-klimatik dinamikleri ortaya ¢ikarmak amaciyla, karbon ondort ('*C), optik olarak
uyarilmis luminisans (OUL), uranyum-toryum (U-Th) yaslandirmalar1 esliginde, uzun yillar
boyunca ¢ok kapsamli jeomorfolojik, sedimantolojik ve jeokimyasal arastirmalara konu olmustur
Bu calisma Konya havzasiin giiney kenarini ¢evreleyen Orta Toroslarin kuzey kenarinda yer alan
ve Akcasehir’e yakin bir konumda agilmis bir kum-c¢akil ocaginda yiizeylenmis kiy1 ¢izgisi ¢cokel
kompleksinin fasiyes ve diisey gelisimini konu alan bir calismanin sonuglarmi sunar. Onceki
calismalarda yamag¢ molozu olarak degerlendirilen ve haritalanan bu ¢okel kiitlesinin fasiyes ve
depolanma mimarisi, karasal ve sualtt moloz ve ¢amur akmasi1 ¢okellerinden, Dreissena ve
mollusk fosilleri igeren karaya ve golsel havzaya yonelimli firtina-kaynakli ve yiiksek enerjili
dalgalarin olusturdugu diisiik egimli ve capraz katmanli kum ve ¢akil ¢okelleri ile durgun su
ortaminda asili gerecten ¢okelmis masif silt ve kil depolarindan olusmaktadir. Bu ¢okellerde
tektonik deformasyona iligkin kanitlarin olmamasi, kaynak alani olusturan yamaglardan kaba ve
ince taneli ¢cokel girdisi ve ¢okellerin depolanma 6zellikleri, Ak¢asehir kiy1 ¢okelme sisteminin,
karasal, yiiksek enerjili kiy1 ¢izgisi ve durgun gol ortamlarinda, nemli ve kurak fazlar ile
karakterize edilen hidro-klimatik nedenli, diisiik genlikli g6l diizeyi oynamalarina bagl olarak,
Konya paleo-lake ortamimin Ge¢ Holosendeki son kuraklagsmasindan 6nce gergeklesen ¢okelme
ve havza kenari siireclerini ve dinamiklerini yansitmaktadir.

Anahtar kelimeler: Gol c¢okelleri, Fasiyes ve depolanma mimarisi, Kiy1 ¢izgisi dinamikleri,
Konya havzasi, Kuraklasma

ABSTRACT

The present semi-arid to arid Greater Konya Plain, a tectono-karstic depression on the Central
Anatolian Plateau, is an extensive Late Quaternary endorheic lacustrine basin that almost
completely dried out in the Late Holocene and developed into a playa environment. The Dreissena
and freshwater mollusc-bearing lake deposits and aeolian dunes in the basin have long been the
subject of valuable geomorphological, sedimentological and geochemical studies, coupled with
14C and optically stimulated luminescence (OSL) and uranium-thorium (U-Th) dating, to assess
Late Quaternary lake-level changes and associated hydro-climatic dynamics in the region.
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This study presents the results of a process-oriented facies analysis and depositional architecture
of a coastal complex exposed in a disused sand and gravel pit near the local town of Akcasehir, on
the southern margin of the basin bounded by the Central Taurides. The facies and depositional
architecture of the depositional body, considered and mapped as slope debris in previous studies,
consists of massive subaerial and subaqueous debris and mudflow deposits, high energy wave and
storm induced onshore, longshore and offshore oriented sand and gravel beds with Dreissena and
mollusc fossils, and massive silt and clay deposits from suspension fallouts in a stagnant lake. The
lack of tectonic deformation, the temporal supply of coarse-grained and fine-grained sediments
from the adjacent hillslope, and the general sedimentary characteristics of the Akgasehir coastal
system suggest sedimentation in a mainland-bound, high- to low-energy coastal environment that
was subjected to hydroclimate-related, low-amplitude lake-level changes resulting from
alternating wet and dry phases prior to the final aridification and desiccation of paleo-Konya Lake
in the Late Holocene.

Key words: Aridification, Facies and depositional architecture, Konya basin, Lake sediments,
Shoreline dynamics
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KUSADASI KORFEZi VE ACIKLARININ GEC PLEYISTOSEN-HOLOSEN
DONEMIi SEDIMANTASYONU VE DENiZ SEViYESi DEGISIMLERI

SEDIMENTATION AND SEA LEVEL CHANGES IN GULF OF KUSADASI DURING THE
LATE PLEISTOCENE-HOLOCENE

Yeliz Mertl, Kiirsad Kadir Erisl, Denizhan Vardar’ , Giilsen Ug:arkus1

! Istanbul Teknik Universitesi, Jeoloji Miih. Boliimii, 34469, Istanbul
 fstanbul Universitesi, Deniz Bilimleri ve ISZetmeqilig‘i Enstitiisii, Deniz Jeoloji ve Jeofizigi Boliimii,
34134, Istanbul
Email: mertyl7@itu.edu.tr

OZET

Kusadas1 Korfezi'nin Geg Pleyistosen-Holosen donemi boyunca deniz seviyesi degisimleri ve
sedimantasyon stirecleri, sediman karotlar1 ve sig-sismik yansima profilleri kullanilarak analiz
edilmistir. Sismik profillerde dort ana yansima yiizeyi (Q1, Q2, Q3, Q4) ve bu yiizeylerin
siirladigi ¢okel birimleri tanimlanmig, sediman karotlar1 ile eslestirilmistir. Sismik-karot
eslesmesi sayesinde, sismik stratigrafik birimlerin ve eski kiy1 ¢izgilerinin kronolojileri bu
calismada ortaya c¢ikarilmistir.

Si1g sismik kesitlerde, farkli su derinliklerinde yiizeyleyen kiy1 abrazyon diizliikleri ile Kiigiik
Menderes Nehri'nin eski deltalari belirlenmistir. Sismik kesitler tizerindeki karotlardan elde edilen
14C yaslar1 goz 6niinde bulundurularak abrazyon diizliiklerinin gelistigi -172, -135 ve -112.5 metre
su derinlikleri global deniz seviyesi egrisi ile karsilastiriltifinda bu kiy1 diizliiklerinin sirasiyla
giinlimiizden 21.5, 17-18 ve 14.6 bin y1l 6nce olustugu ortaya ¢ikmaktadir. Eski deltalara ait topset-
foreset gecislerinin derinlikleri sirasiyla -37.5 ve -112.5 metre olup, benzer sekilde global deniz
seviyesi egrisine gore gliniimiizden 9.3 ve 14.6 bin y1l once ¢okeldikleri belirlenmistir.
Abrazyon diizliiklerinin gelistigi su derinlikleri global deniz seviyesi egrisinde Geg-Pleyistosen-
Holosen duragan deniz seviyesi donemleri ile karsilastirildiginda ortaya ¢ikan derinlik farklari,
yaslidan gence dogru deniz tabaninda azalan ¢6kme hizinin varligini gostermektedir. Boylesi deniz
tabanindaki ¢okmenin hidrostatik sebepten daha ¢ok korfez tabaninin tektonik yapisindan
kaynaklandigin1 gostermektedir. BoOylece bu c¢alismadan elde edilen bulgular, Kusadasi
Korfezi’'nde goreceli deniz seviyesi degisimleri {izerindeki tektonizmanin etkilerini de ortaya
cikarmistir.

ABSTRACT

Sea level changes and sedimentation in the Gulf of Kusadasi during the Late Pleistocene-Holocene
were analysed using sediment cores and shallow seismic reflection profiles. Four main reflection
surfaces (Q1, Q2, Q3, Q4) and bounding sedimentary units were identified in the seismic profiles,
which can be matched with the sediment cores. As a result of seismic-core correlations, the
chronology of seismic stratigraphic units and paleoshorelines have been established in this study.

In shallow seismic reflection profiles, wave-abraded platforms appearing at different water depths
and paleo-deltas of the Kiigiikk Menderes River were identified. Based on the *C ages obtained
from the sediment cores located on the seismic profiles, the comparison of wave-abraded platforms
with water depths of -172, -135 and -112.5 meters with the global sea level curve reveal their
formation occurred at 21.5, 17-18 and 14.6 cal ka BP, respectively. The depths of the topset-foreset
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transitions of the paleo-deltas are -37.5 and -112.5 meters which compared similarly with the
global sea level curve, indicating depositions at 9.3 and 14.6 cal ka BP.

The correlations of water depths of the wave-abraded platforms with the Late Pleistocene-
Holocene still-stand sea level periods in the global sea level curve reveal the depth differences
with decreasing rate from older to younger that in turn indicates seafloor subsidence. This can be
attributed to the tectonic structure of the Gulf floor rather than hydrostatic causes. Thus, our

findings in this study also provide the effects of tectonism on the relative sea level changes in Gulf
of Kusadasi.
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AN OVERVIEW ON THE THETYSTROMBUS LATUS (GMELIN, 1791)
DISTRIBUTION

Amel Chakroun !, Dalila Zaghbib-Turki !
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ABSTRACT

Present study describes Thetystrombus latus (Gmelin, 1791) species, identified along the Tunisian
coast. This paleontologic study is followed by an overview on the Upper Pleistocene T. Latus
distribution along the Tunisian and the mediterranean coasts.

In Tunisia, the marine part of the carbonate unit containing T. Latus is commonly attributed to the
isotopic substage 5e or MIS 5.5. This biomarker is frequent and often associated with Stramonita
haemastoma and Nassa circumcincta at many localities near the north eastern coast line of the Cap
Bon Peninsula. Along the eastern coastline of Tunisia, T. latus is often present in the carbonate
unit especially near the beaches of Hergla, Monastir, Khnis, Mehdia, and Chebba. It is represented
by large specimens with large tubercules. Such forms are reminiscent of their counterparts living
today in the Gabon coastal area. Toward the North of Tunisia, the species was reported in Bizerte,
especially in Rafraf village.

Elsewhere in the Upper Pleistocene deposits situated around the Mediterranean Sea, the T. latus
shows different distribution and was reported in many localities in Southern Europe, Northern
Africa and the oriental coast.

Comparing Pleistocene and present distribution of T. latus we note that during the late Pleistocene,
this warm species was limited to circum-mediterranean Sea. At present this species as well as its
congeneric species has become restricted to tropical seas.

Keywords: Thetysstrombus latus, Upper Pleistocene, Tunisia, Mediterranean coasts
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PALAEOECOLOGICAL RECONSTRUCTION OF LATE PLEISTOCENE
ENVIROMENT ON THE NORTHEN TIEN SHAN FOOTHILLS (ON EXAMPLE
OF RAKHAT PALEOLITHIC SITE, KAZAKHSTAN)(SUNULMAMISTIR)

Ekaterina Stolpnikova!, Natalia Kovaleva', Dmitry Ozherelyev?

1
Lomonosov Moscow State University, Soil Science Department, 119991 Moscow, Russia

*Institute of Archaeology of RAS, 117292 Moscow, Russia
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ABSTRACT

The object of our research is a loess-soil sequence of the Late Glacial perioddocated in the foothills
of the Zailiysky Alatau ridge (Northern Tien Shan, Kazakhstan). This_ sequence™is presented in
Upper Paleolithic site Rakhat. The 12m sequence of sediments containicultural/layers, poorly
developed soils and lithological layers accumulated 26-19 kyr BPy Exceptto morphological
analysis, studies were conducted on magnetic susceptibility, pagicle size'distfibution and isotopic
composition of organic carbon. The magnetic susceptibility varies"widely across the excavation
profile from 35 to 100*10° SGS. The maxima clearly mark the layers with fire places. Generally,
such an order of magnitude indicates the accumulation of the sequenc€ in automorphic conditions.
According to the particle size distribution analyzgs,, the ‘depOsits are typical loess with a
predominance of the dust fraction (d=0.05-0.01 mm). The dust fraction content does not change
much along the sequence except for the layer at deépths/of 9.3-10.8 m. In this layer a sharp
sedimentological event is recorded, apparentlysassociated with an increase in wind speed. Thus,
the size of transported and accumulated pazticles was/increased (fine sand fraction 0.25-0.05 mm
increased). This event occurred immediately,béfore’the accumulation of the horizon without finds,
associated with the last glacial maximum (23-20 kyr BP). Carbon isotope studies record at least 4
episodes of climate humidization imytheyperiod 26-19 thousand years ago, which do not always
coincide with the presence of cultural layers in the studied horizon. It fluctuates between -24.1 and
-25.5%o, characterizing the formatien‘of soils and loesses in fairly arid conditions. As we can see,
soil formation was synlithogénie and the rate of sediment accumulation exceeded the possibilities
of forming developed soil horizors. Thus, the horizons of poorly developed soils mark the stages
of humidization and'possibly climate warmings. But the presence of that soils is not a determining
factor for the gxistencewof the settlement of paleolithic humans, that is typical for such climate
period.

The work was suppoérted by the Russian Science Foundation grant No 23-1800329.
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AEROSOL - KARASAL PARTIKULLER VE YAGISIN YAKIN ATMOSFERDEKI
ELEKTRIK ALANA BAGLI OLARAK SEDIMANTER HAVZADA
YONELEBILMELERI.

DIRECTABILITY OF AEROSOLES — TERRESTRIAL PARTICLES AND PRECIPITATION AT
SEDIMENTARY BASIN DEPENDING ON THE ELECTRIC FIELD IN THE NEAR ATMOSPHERE.

Dursun Acar1 Demet Biltekinl’2 Ozcan Kalenderli3
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OZET

Sedimantasyon, yer kiirenin i¢sel ve dis ara uzaydan gelen materyallerin erozyon, tasinma ve
cokelme ana olaylarmi inceler. Bu olaylar belirli bir sirada meydana gelmezler siirekli devinim
halindedirler fakat deniz ve gol tabanlarinda biriken sedimanlar devinimin uzunca bir siire durmasi
ve igerikteki kayitlarin su altinda saklanmasi ile giivenilirligi yiiksek kabul edilir. Giiglii bir
tektonik aktivite ya da ikincil bir akis etkisinin erozyonu gibi bozucu bir taginma etkisi ¢okelme
ve aginma yerini etkilerken atmosferdeki yonlenmis riizgar ya da yagisin neden oldugu fiziksel
etkilerde en basta tasinma siireci olmak tizere tiim siiregleri etkiler. Bu ¢alismanin konusu olan
deneysel caligmalar atmosferdeki elektrik alanin bu siireglere olan etkisini aragtirmaktadir.
Calismalarda 2 ile 20 mikrometre boyutlu parcacik ve aerosollerin elektrik alanda sapabilirlikleri
incelenerek kati parcacik ve sivi damlaciklarin havada askidayken sedimanter havzaya
yonleniminin etkilenebilirligi konusunda bilgi edinilmistir. Kat1 parcaciklardan kurutulmus deniz
- g6l sediman kili ve polenler olusturulmus elektrik alanda sapmislardir. Sivi damlaciklar1 da ayni
sekilde elektrik alanda saparak yiiksek gerilim kiiresi iizerinde yogusmaya neden olmustur.
Yonlenmeler sirasinda kazanilan elektrik yiiklerinin goreceli olarak potansiyel fark olusturmasi,
yer kabugu ve sedimanter basen fizigi u¢ dallarmin daha fazla ¢alisilmasini gerektirmektedir.

ABSTRACT

Sedimentation studies the erosion, transportation and deposition of materials coming from the
inner and outer space of the earth. These events do not occur in a certain order but its derivatives
are included always in different proportions on cycles. Sediments accumulated at the sea and lake
bottoms are considered to be highly reliable about past records due to the long-term durability after
settlement under the preserver water column. Sequence stratigraphy stays robust until to a strong
tectonic activity or a digger density flow such as flood or underwater mass displacement. They
affects the place of deposition and underwater erosion. However physical effects caused by
directed wind or precipitation in the atmosphere affect all processes (primarily the transportation
process). However, some atmospheric effects are not well known on sedimentary subjects such as
electric field. The experimental studies that are the subject of this article investigate the effect of
the electric field in the atmosphere on these processes. In the studies, the deflection of particles
and aerosols with a size of 2 to 20 micrometers in the electric field was examined and information
was obtained about the deflection of solid particles and liquid droplets in the sedimentary basin
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while suspended in the air. Solid particles, dried sea - lake sediment clay and pollen were deflected
in the electric field. Liquid droplets were also deflected in the electric field, causing condensation
on the high voltage sphere. The electric charges gained during the deflections provide relative
potential differences, which requires further study about sedimentary subjects, which related
Earth's crust and sedimentary basin physics.

GRAFIK OZET/ GRAPHICAL ABSTRACT
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Elektrik alanda pargacik sapmasi, yagis alan bolgedeki erozyon ve sedimantasyon yagis almayan
bolgeden farklidir. Elektrik alan havada asili parcacik ve yagis sirasinda su damlaciklarini
yoOnlendirebilir.

Particle deflection in electric field: Erosion and sedimentation in rainy areas are different from
non-rainy areas. Electric field can direct suspended particles and water droplets during rainfall.
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TURKIYE'DE ENERJI VE iKLIiM POLITIKALARININ CO2 EMISYONLARI
VE YENILENEBiLiR ENERJI UZERINDEKI ETKIiLERININ
DEGERLENDIRILMESIi: AJAN TABANLI YAKLASIM

EVALUATING ENERGY AND CLIMATE POLICY IMPACTS ON CO2 EMISSIONS AND
RENEWABLE ENERGY IN TURKIYE: AN AGENT-BASED APPROACH
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OZET

Bu caligma, enerji, ekonomik ve ¢evresel politikalarin etkilesimini ve Tiirkiye'deki enerji
dinamikleri ile karbondioksit (CO2) emisyonlari iizerindeki etkisini incelemektedir. Iklim
modelleri ve ajan tabanli simiilasyonlar kullanarak, politika kararlarmin iklim degisikligi
baglaminda elektrik iiretiminden kaynaklanan CO: emisyonlarint nasil etkileyebilecegini
degerlendirmektedir. Arastirma, Tiirkiye i¢in en uygun Kiiresel Iklim Modelleri'ni (GCM), iklim
degisikliginin Yenilenebilir Enerji Kaynaklar1 (YEK) fiizerindeki etkisini ve kiiresel 1sinma
nedeniyle artan sogutma taleplerini belirlemeye odaklanmaktadir. Ajan Temeli Model (ABM)
kullanilarak, 2023'ten 2040'a kadar bir temel senaryo ve dokuz politika senaryosu analiz
edilmekte; enerji politikalarinin kapasite genislemesi, elektrik fiyatlar1 ve elektrik {iretiminden
kaynaklanan CO2 emisyonlar1 iizerindeki etkisi degerlendirilmektedir. Sonuglar, artan sicakliklarla
birlikte giines enerjisi verimliliginde bir diislis ve Sogutma Derece Giinleri'nde (CDDs) 6nemli bir
artig oldugunu gostermektedir. Politika etkileri farklilik gosterse de, YEK 'lerin toplam kapasitenin
%71'ini agsmasi1 beklenmemekte ve fosil yakitlar ana baz yiik enerji kaynagi olarak kalmaya devam
etmektedir. Ancak, etkili politika uygulamalariyla birlikte elektrik iiretiminden kaynaklanan CO2
emisyonlarmin 2032'de zirve yapmasi ve ardindan diislise ge¢gmesi beklenmekte, boylece 2040
yilina kadar kiimilatif emisyonlarin referans senaryoya kiyasla %11 oraninda azalmasi
ongoriilmektedir. Stratejik politika miidahaleleri emisyonlarin azaltilmasina ve fiyatlarin istikrar
kazanmasina yardimci olabilir, niikleer enerji ve YEK siibvansiyonlar: etkili yaklagimlar olarak
one ¢ikmaktadir. Bu ¢aligmanin yontemleri ve bulgular kiiresel uygulamalar i¢in degerli bilgiler
sunmakta olup, politika yapicilarin iklim projeksiyonlarii entegre ederek ve ABM ile politika
senaryolarini simiile ederek kullanabilecekleri esnek bir ara¢ saglamaktadir.

ABSTRACT

This study explores the interaction between energy, economic, and environmental policies and
their impact on energy dynamics and carbon dioxide (CO2) emissions in Tiirkiye. By utilizing
climate models and agent-based simulations, it evaluates how upcoming policy decisions could
influence COz emissions from electricity generation in the context of climate change. The research
focuses on identifying the most suitable Global Climate Models (GCMs) for Tiirkiye, the effect of
climate change on Renewable Energy Sources (RES), and the increase in cooling demands due to
global warming. Using an established agent-based model (ABM), the study analyzes one baseline
scenario and nine policy scenarios from 2023 to 2040, assessing the impact of energy policies on
capacity expansion, electricity prices, and CO2 emissions from power generation. The results
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indicate a decline in solar power efficiency as temperatures rise and a notable increase in Cooling
Degree Days (CDDs). Although policy impacts vary, RES are not expected to exceed 71% of total
capacity, with fossil fuels remaining the primary base-load energy source. However, with effective
policy implementation, CO2 emissions from electricity generation are projected to peak in 2032
and then decrease, potentially reducing cumulative emissions by 11% by 2040 compared to the
baseline. Strategic policy interventions could reduce emissions and stabilize prices, with nuclear
energy and RES subsidies proving to be effective approaches. The study’s methodologies and
findings provide valuable insights for global applications, offering policymakers a flexible tool for
integrating climate projections and simulating policy scenarios using ABM.

GRAFIK OZET/ GRAPHICAL ABSTRACT
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YAPAY ZEKA ILE YAGIS TAHMIN CALISMALARI: BiBLIYOMETRIK
ANALIZ

RAINFALL PREDICTION STUDIES WITH ARTIFICIAL INTELLIGENCE: A BIBLIOMETRIC
ANALYSIS

Olgu Aydln1 ve Hatice Kilar’
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OZET

Iklim parametrelerinin modellenmesi, bdlgesel iklim degiskenligini anlama, zamansal degisimleri
izleme, iklim degisikligine uyum saglama ve etki degerlendirmeleri yapma agisindan biiyiik 6nem
tasimaktadir. Bu unsurlar, ¢evresel ve ekonomik etkilerin analizinde kritik bir rol oynamakta ve
iklimle ilgili uygulama ile karar verme siireglerinde yaygin bir sekilde kullanilmaktadir. Ozellikle
yagis, iklim biliminin 6nemli paremetrelerinden biri olarak, ekosistemler, tarimsal faaliyetler,
ekstrem hava olaylar1 ve su mevcudiyeti ile hidrolojik dongii iizerinde biiyiik etkiler yaratmaktadir.
Bu nedenle, Yapay Zeka (Artificial Intelligence, Al), Yapay Sinir Ag1 (Artificial Neural Network,
ANN), Makine Ogrenmesi (Machine Learning, ML) Derin Ogrenme (Deep Learning, DL)
yontemlerinin yagisin mekansal-zamansal tahminini dogru bir sekilde belirlemeye yonelik
calismalardaki kullanimlar1 6nemli bir arastirma alani haline gelmistir. Bu yontemlerin iklim
bilimi ¢aligmalari i¢indeki yerini ve etkisini anlamak amaciyla, 17/Eyliil/2024 tarihinde “Clarivate
Analytics Web of Science (WoS)” veritabaninda kapsamli bir literatiir taramas1 gerceklestirilmistir.
Sonuglar, yagis tahminini inceleyen 112.721 makalenin indeksledigini gostermektedir. Arastirma
kapsaminda, en az 60 ve iistii atif almis 238 arastirma makalesi se¢ilmistir. Bu ¢alismanin amaci,
yagisin Onemli bir unsur oldugu iklim arastirmalarinda, 1995-2023 doéneminde (1995—2004,
20052014, 20142023 {i¢ farkl1 zaman aralig1 dikkate alinarak) AI, ANN, ML, DL yontemleri
kullanilarak tahmin edildigi arastirma makalelerinden en yiiksek atif alan 238 arastirma
makalesinin analizini yapmaktir. Atif sayilar1 ve atif yogunluklarinin normal dagilim gosterip
gostermedigini belirlemek amaciyla Shapiro-Wilk testi uygulanmistir. Gruplar arasindaki farklar
karsilastirmak amaciyla Kruskal-Wallis ve Dunn-Bonferroni testleri kullanilmistir. Atif, atif
yogunlugu ve yaym yasi arasindaki korelasyon, Spearman korelasyon analizi ile belirlenmis ve
anlamlilik diizeyi p<0.05 olarak tespit edilmistir. Caligmanin sonuglar1 degerlendirildiginde, 238
makale toplamda 42.351 atif almis olup, ortalama atif sayis1 177.95 olarak hesaplanmistir. Atif
yogunlugu ise toplamda 5.334,04 (ortalama 22.41) olarak belirlenmistir. 1995-2004 yillar1
arasindaki ortalama atif sayisi, diger iki donemdeki ortalama atif sayisindan anlamli sekilde yiiksek
cikmustir. Ayrica, atif yogunlugu 2014—2023 yillar1 arasinda diger iki doneme gore anlamli olarak
daha yiiksek tespit edilmistir. Atif sayis1 ile yayin yasi arasinda pozitif bir korelasyon, atif
yogunlugu ile makale yas1 arasinda ise negatif bir korelasyon mevcuttur. En ¢ok atif alan kaynak
dergi, 2237 atif sayisi ile “Atmospheric Environment” olmustur. Bu yayinlarda ML, yagis-akis ve
yagis tahmini en sik gecen anahtar kelimeler olarak one ¢ikmaktadir. Sonug olarak, bu calisma,
19952023 doéneminde yagisin modellenmesi ile ilgili onemli konularin bibliyometrik analizini
sunmakta ve arastirma alanindaki egilimleri belirleyerek gelecekteki arastirma yonlerine 1s1k
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tutmaktadir. Elde edilen bulgular, gelecekteki arastirma odaklarmin bu konuyla ilgili ¢aligmalar
olacagini agik bir sekilde gostermektedir.

Anahtar Kelimeler: Iklim Modelleme, Yagis Tahmini, Makine Ogrenmesi (ML), Yapay Zeka
(Al), Bibliyometrik Analiz

ABSTRACT

Modeling climate parameters is crucial for understanding regional climate variability, tracking
temporal changes, adapting to climate change, and performing impact assessments. These
elements are essential for analyzing environmental and economic impacts and are widely used in
climate-related practice and decision-making processes. Precipitation, a key parameter in climate
science, has a large impact on ecosystems, agricultural activities, extreme weather events, water
availability, and the hydrological cycle. As a result, the use of Artificial Intelligence (Al), Artificial
Neural Network (ANN), Machine Learning (ML), and Deep Learning (DL) methods in studies
aimed at accurately determining the spatiotemporal prediction of precipitation has emerged as an
important research area. To understand the role and impact of these methods in climate science
studies, a comprehensive literature review was conducted on September 17,2024, in the "Clarivate
Analytics Web of Science (WoS)" database. According to the results, 112.721 papers on
precipitation forecasting have been indexed. In this study, 238 articles with at least 60 citations
were selected. This study aims to analyze the most cited 238 research articles that used AI, ANN,
ML, and DL methods to predict precipitation, an essential element in climate research, from 1995
to 2023 (considering three different time intervals: 1995-2004, 2005—2014, and 2014—-2023). The
Shapiro-Wilk test was used to determine whether citation counts and densities have a normal
distribution. The Kruskal-Wallis and Dunn-Bonferroni tests were used to compare the differences
between groups. Spearman correlation analysis was used to examine the relationship between
citation count, citation density, and publication age, with a significance level of p<0.05. After
analyzing the data, it was discovered that the 238 articles received a total of 42.351 citations, with
an average of 177.95. The total citation density was calculated to be 5.334,04 (average: 22.41).
Between 1995 and 2004, the average number of citations was significantly higher than in the
previous two periods. Citation density increased significantly between 2014 and 2023 compared
to the previous two periods. Citation count correlates positively with publication age, whereas
citation density correlates negatively with article age. The source journal "Atmospheric
Environment" received the most citations, with 2.237. The most frequently mentioned keywords
in these publications were ML, precipitation runoff, and precipitation forecasting. In conclusion,
this study provides a bibliometric analysis of key precipitation modeling topics from 1995 to 2023,
highlighting research trends and shedding light on future research directions. The findings clearly
indicate that future research will focus on studies related to this topic.

Keywords: Climate Modeling, Precipitation Forecasting, Machine Learning (ML), Artificial
Intelligence (AI), Bibliometric Analysis
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TURKIYE'DEKI AYLIK SICAKLIK EGILIMLERININ MEKANSAL VE
ZAMANSAL VARYASYONU ILE TELEILETILERIN ILISKiSi

SPATIOTEMPORAL VARIATIONS OF MONTHLY TEMPERATURE TRENDS IN TURKIYE
AND THE ROLE OF TELECONNECTIONS

Ferat Caglar!, Yasemin Ezber!, Omer Yetemen!, Omer Lutfi Sen!

! Istanbul Teknik Univeritesi, Avrasya Yer Bilimleri Enstitiisti 34469 Istanbul
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OZET

Akdeniz Bolgesi, biiyiik 6l¢lide atmosferin genel sirkiilasyonundaki degisikliklerin tetikledigi bir
iklim degisikligi sicak noktasidir. Bu ¢alismada, Tiirkiye’deki aylik sicaklik egilimleri ve bunlarin
11 teleileti endeksi ile olan iligkileri bolgesel bazda incelendi. 1941°den itibaren 30 yillik
donemler, Tiirkiye’nin farkl cografi bolgelerindeki 64 istasyondan elde edilen veriler ve ERAS-
Land reanaliz verileri ile ele alindi. Bulgularimiz, 1960’lar ile 1980’ler arasinda sicakliklarin
yaklasik 0,5°C daha soguk oldugunu ve 6zellikle Akdeniz kiyilarina yakin bolgelerde daha belirgin
bir soguma yasandigini gosterdi. Bu sogumanin ardindan, kiiresel egilimlerin iizerine ¢ikan bir
sicaklik artig1 yasandi. Bu anormal donemi, sicakliklarla yil boyunca giiclii korelasyon gdsteren
Atlantik Cok Yillik Salinimi1 (AMO) ile iliskilendirdik. En hizli 1sinma egilimleri Mart ayinda,
ardindan yaz aylarinda kaydedildi ve yaz mevsimi asimetrik bir sekilde sonbahara dogru genisledi.
Dogu Atlantik (EA) ve Dogu Atlantik/Bati Rusya (EAWR) salinimlari, bu mevsimsel kaymalarla
onemli Olciide iliskiliydi, ancak Mart ayindaki degisiklikleri teleiletilerle dogrudan iliskilendirmek
zor oldu. Mann-Kendall trend testi, Arktik Salinimi (AO), Kuzey Atlantik Salinimi (NAO) ve
EA’da pozitif egilimler gdsterdi, ancak bu salimim endeksleri ile Mart aylik sicakliklarinin
korelasyonlar: istatistiksel olarak anlamli degildi. Polar/Eurasia (POL) ve iskandinav (SCA)
salmim endeksleri ile sicaklik arasinda anlamli korelasyonlar bulundu, ancak bu salinim
endekslerinde, sicakliklardaki dramatik artigslar1 agiklayabilecek istatistiksel olarak anlamli
egilimler gézlenmedi. Mart ayindaki sicaklik egilimleri, atmosferik nehirler ve kar erimesi gibi
ylizey siirecleriyle agiklanabilir. Sicaklik anomalileri ile teleileti endeksleri arasinda istatistiksel
bir iliski kurmak zor olsa da bu c¢aligma Tiirkiye’nin aylik sicaklik egilimleri ve karmasik iklim
dinamikleri hakkinda degerli bilgiler sunmaktadir.

ABSTRACT

The Mediterranean is a climate change hotspot primarily due to circulation changes. In this study,
we examined Tiirkiye's monthly temperature trends and their correlation with 11 teleconnections.
We analysed 30-year periods starting from 1941 across Tiirkiye’s geographical regions using data
from 64 stations and ERAS5-Land reanalysis. Our findings show that temperatures between the
1960s and 1980s were almost 0.5°C cooler, with pronounced cooling near the Mediterranean
coasts, followed by a rise surpassing global trends. This anomalous period was attributed to the
Atlantic Multidecadal Oscillation (AMO), which exhibited strong year-round correlations with
temperature. The steepest warming trends occurred in March, followed by the summer months,
with an asymmetric expansion of summer into fall. The East Atlantic (EA) and East
Atlantic/Western Russia (EAWR) patterns were significantly correlated with this seasonal shift,
but changes in March were difficult to directly link to teleconnections. The Mann-Kendall trend
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test indicated positive trends in the Arctic Oscillation (AO), North Atlantic Oscillation (NAO), and
EA, though these did not correlate with monthly temperatures. Significant correlations were found
between temperature and the Polar/Eurasian (POL) and Scandinavian (SCA) patterns, but these
patterns lacked significant trends to explain the dramatic temperature increases. March's trends
may be linked to atmospheric rivers and surface processes such as snowmelt initiation. While
establishing a statistical relationship between temperature anomalies and teleconnections remains
challenging, this study provides valuable insights into Tiirkiye’s monthly temperature trends and
their complex interactions with climate dynamics.
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KUCUK MENDERES NEHIR HAVZASI'NDAKI GELECEKTEKI AKIS
EGILIMLERININ DEGERLENDIRILMESI (SUNULMAMISTIR)

ASSESSING THE FUTURE STREAMFLOW TRENDS IN THE KUCUK MENDERES RIVER
BASIN, TURKEY
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OZET

Iklim degisikligi, diinya genelinde hidrolojik sistemleri giderek dabia fazlawetkilemekte, yagis
diizenlerini, buharlagma oranlarin1 ve dolayisiyla akis dinamiklerini degistirmektedir. Sicaklik ve
yagis siddetindeki degisiklikler, su kaynaklarmin kullaniginda 6nemli kaymaldra yol agabilir ve bu
durum, ozellikle tarima bagimli bolgelerde su yonetimi acisimdan zorluklar yaratmaktadir.
Mevsimsel yagis degiskenliginin belirgin oldugu Ege ve Akdeniz bélg€lerinde, bu etkilerin daha
da siddetlenecegi ongoriilmektedir. Iklim degisikliginin Yakisy iizefindeki potansiyel etkilerini
anlamak, bu tiir hassas bolgelerde su kaynaklarinin siirdiirtilebilirligini saglamak agisindan hayati
onem tagimaktadir. Bu ¢aligma, Tiirkiye'nin Ege bolgesinde tarimsal acidan kritik 6neme sahip
olan ve yaklasik yarim milyon insanin tarim ve hayvaneilikla ge¢imini sagladig1 Kiiciik Menderes
Nehir Havzasi'ndaki gelecekteki akis egilimlerini farkli iklim senaryolar1 altinda degerlendirmeyi
amaglamaktadir. Havza, iliman ve yagislakislar 1le sicak ve kuru yazlarin goriildiigii bir Akdeniz
iklimine sahiptir. Bu ¢alismada akis, WEAP teprak nemi yontemi kullanilarak modellenmistir;
Selcuk istasyonunda 2000-2005 yillarina ait verilerle kalibre edilmis ve 2006-2012 donemi i¢in
DSI tarafindan saglanan verilerle dogrulanfmastir. Iklim verileri, WEAP te mevcut olan Princeton
v3 aylik veri setinden elde edilmistir. Modelin dogrulugu, determinasyon katsayist (R?) ile
degerlendirilmis olup, yillik toplamilar/icin 0.94 ve aylik ortalamalar i¢in 0.87’lik R? degerleri
kalibrasyon doneminde, ‘dogrulama doneminde ise sirasiyla 0.96 ve 0.91 degerlerine ulasmistir.
Model, 2015-2050 yillam arasinda dort farkli CMIP6 UKESMI1-0LL senaryosuna gore akis
tahminleri yapmistity, Projeksiyonlar, hem mevsimsel hem de yillik olarak akista artis oldugunu
ortaya koymustur; bu durtim, siirdiiriilebilir su kaynaklar1 yonetiminde karar vericiler tarafindan
dikkate alinmahdir.

ABSTRACT

Climate change is increasingly altering hydrological cycle worldwide, affecting precipitation
patterns and streamflow dynamics. Changes in temperature and rainfall intensity poses challenges
for water management, especially in regions reliant on agriculture. In Mediterranean climates,
where seasonal rainfall variability is already pronounced, these impacts are expected to intensify.
Understanding the potential effects of climate change on streamflow is crucial for ensuring the
sustainability of water resources in such vulnerable regions. This study focuses on assessing the
future streamflow trends in the Kiiciik Menderes River Basin, where approximately half a million
residents depend on farming and animal husbandry, a critical agricultural region in western Turkey
under different climate scenarios. The basin features a Mediterranean climate, with warm, rainy
winters and hot, dry summers. Streamflow was modeled using the WEAP soil moisture method,
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with calibration at the Selguk station based on data from 2000 to 2005 and validation from 2006
to 2012, using datasets provided by DSI. Temperature, precipitation, wind, and humidity, were
sourced from Princeton v3 monthly data embedded in WEAP. Model accuracy was evaluated
through the coefficient of determination (R?), achieving values of 0.94 for annual totals and 0.87
for monthly averages during calibration, and 0.96 and 0.91, respectively, during validation. The
model projected streamflow from 2015 to 2050 using four CMIP6 (Coupled Model
Intercomparison Project Phase 6) UKESM1-0LL scenarios. The projections revealed a consistent
increase in streamflow both seasonally and annually, which needs to be considered by decision-
makers in sustainable water resources management.
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ATMOSFERIK NEHIRLERIN VE JEOMORFOLOJIK SURECLERIN KAR
ERIMESI KAYNAKLI HEYELANLAR UZERINDEKI ROLU: KUZEY
ANADOLU DAGLARINDAN CIKARIMLAR

THE ROLE OF ATMOSPHERIC RIVERS AND GEOMORPHOLOGICAL PROCESSES ON
SNOWMELT-INDUCED LANDSLIDES: INSIGHTS FROM THE NORTH ANATOLIAN
MOUNTAINS
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OZET

Atmosferik nehirler (AR), genellikle orta enlem siklonlarinin sicak sektoriinde gozlenen, yiiksek
su buhart igerigi ve giiclii alcak seviyeli riizgarlarla karakterize edilen yatay su buhari taginimi
olarak tanimlanir. Orta enlemlerden kutuplara dogru su buharmin ~%90°1n1 tastyan AR ’lar kiiresel
su dongtisii ve dolayistyla su kaynaklar1 agisindan 6nemli olmasinin yani sira bu olaylar diinyanin
bir¢ok bolgesinde zaman zaman siddetli firtinalar/riizgarlar, ekstrem yagislar, sel felaketleri ve
heyelan olaylar1 gibi hidro-meteorolojik ve jeomorfolojik afetlere neden olmaktadir. Bu baglamda,
AR kaynakli ekstrem yagis olaylarinin tetikledigi heyelan olaylar1 incelenmis olmasina ragmen
kar erimesinin tetikledigi heyelan olaylarmin olusum dinamigi, topografik faktorlerle iligkisi ve
kar ortiisiiniin erimesine yol acan atmosferik kosullarin etki derecesi belirsizligini korumaktadir.
Bu calisma, Kuzey Anadolu Daglari’'nda Subat-Nisan 2022 tarihleri arasinda kaydedilen 330 kar
erimesinin tetikledigi heyelan olaylarinin ger¢eklesmesi iizerinde AR’larin ve hidro-meteorolojik
faktorlerin yani sira jeomorfolojik kosullarin bu heyelan olaylarinin zamansal-mekansal dagilis
tizerindeki roliinli incelemektedir. Sonuglarimiz, AR'larin sicaklig1 artirarak (+4,9°C'ye kadar) ve
kar lizerine yagmur olaylarini tetikleyerek kar erimesini siddetlendirdigini gostermekte ve AR'lar
ile kar erimesinin tetikledigi heyelan olaylar1 arasinda potansiyel olarak yiiksek bir etkilesim
oldugunu vurgulamaktadir. Analizlerimiz ayrica AR’larin ekstrem hidro-meteorolojik olaylara
neden oldugunu ve heyelan olaylarinin zamanla daha yiiksek kesimlerde ve egim dikliklerinde
meydana geldigini ortaya koymaktadir. Bu bulgular, AR'larin 6nemli bilesik etkilerinin altini
cizmekte ve iklim degisikliginin etkisiyle AR olaylarinin siklig1 ve siddetindeki artiga paralel
olarak Kuzey Anadolu Daglar1 gibi heyelan duyarliliginin yiiksek oldugu bolgelerdeki
etkilesimlerini anlamak i¢in daha fazla arastirma yapilmasi gerektigini vurgulamaktadir.

ABSTRACT

Atmospheric rivers (ARs) are typically defined as horizontal water vapor transport observed in the
warm sector of mid-latitude cyclones, characterized by high water vapor content and strong low-
level winds. ARs, which transport approximately 90% of water vapor from mid-latitudes to the
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poles, are not only crucial for the global water cycle and water resources but also, at times, lead to
hydrometeorological and geomorphological disasters such as severe storms/winds, extreme
precipitation, floods, and landslides in many regions around the world. In this context, although
landslide events triggered by extreme precipitation events caused by AR have been studied, the
dynamics of the landslide events triggered by snowmelt, their relationship with topographic
factors, and the degree of the impact the atmospheric conditions leading to snowmelt are still
unclarified. This study investigates the role of ARs and hydrometeorological factors on the
occurrence of 330 snowmelt-induced landslide events recorded between February and April 2022
in the North Anatolian Mountains, as well as the role of geomorphological conditions on the
temporal-spatial distribution of these landslide events. Our results demonstrate that ARs
exacerbate snowmelt by increasing temperature (up to +4.9°C) and triggering rain-on-snow events,
highlighting a potentially strong interaction between ARs and snowmelt-induced landslide events.
The analysis further reveals that ARs cause extreme hydrometeorological events and that landslide
events occur at higher elevations and slope steepness over time. These findings emphasize the
substantial compound impacts of ARs and highlight the need for further research to understand
their interactions in regions with high landslide susceptibility, such as the North Anatolian
Mountains, in parallel with the increase in the frequency and intensity of AR events due to climate
change.
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OZET

Palinoloji, polen ve sporlarin incelenmesi, yer bilimleri, botanik, alerji arastirmalar1, arkeoloji, adli
bilimler ve kozmetik gibi ¢esitli bilimsel alanlarda 6nemli bir rol oynamaktadir. Fosil polen analizi
baglaminda, bitki Ortiisii kompozisyonunun dogru bir sekilde tahmin edilebilmesi i¢in gereken
minimum polen tanesi sayisinin belirlenmesi kritik bir sorundur. Bu sorunu ¢6zmek amaciyla yillar
icinde ¢esitli istatistiksel yontemler gelistirilmistir. Ancak, bu yontemler her zaman palinolojik
verilerin 6zgiil karmasikliklarin1 dikkate almamakta ve bu durum, potansiyel olarak giivenilmez
sonuglara yol agabilmektedir. Bu ¢alismada, o6zellikle palinolojik analizler i¢in tasarlanmig
yenilik¢i bir yaklagim olan sirali sayim (orderly count) yontemi tanitilmaktadir. Bu teknik, farkl:
cografi bolgelerden gelen turba batakliklari, deniz tortullar1 ve gol birikintileri gibi ¢esitli
sedimanter ortamlarda uygulanmistir. Ayrica, giivenilirlik katsayilarini yeniden ele alarak,
sonuglarin dogrulugunu artirmaya yonelik diizenlemeler Onerilmektedir. Bulgular, geleneksel
istatistiksel yontemlere, palinolojik verilerin kendine ozgii nitelikleri dikkate alinmadan
giivenilmesi durumunda, diisiik giivenilirlik ile karsilagilabilece§ini gostermektedir. Sirali sayim
yontemine ek olarak degerlendirme Olciitiine benzesmezlik kriterlerinin de entegrasyonuyla,
orneklem biiyiikliiklerinin belirlenmesinde palinolojik analizlerin dogrulugunu 6nemli 6lgiide
artiracak daha hassas bir metodoloji O6nerilmektedir. Bu arastirma, palinolojik verilerin 6zgiin
dogasina uygun metodolojilerin se¢ilmesinin 6nemini vurgulamakta ve bu sayede, palinoloji
calismalarindan elde edilen sonuglarin hem saglam hem de giivenilir olmasini saglayarak, bu alana
dayanan ¢esitli disiplinlere degerli katkilar sunulmasini amaglamaktadir.

ABSTRACT

Palynology, the study of pollen and spores, is vital in various scientific fields, including earth
sciences, botany, allergy research, archaeology, forensic science, and cosmetics. A crucial
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challenge in fossil pollen analysis is determining the minimum number of pollen grains necessary
to estimate vegetation composition accurately. Over the years, several statistical methods have
been developed to address this issue. However, these methods may not always account for the
specific complexities of palynological data, leading to potentially unreliable results. In this study,
we introduce an innovative approach called the orderly count, specifically tailored for
palynological analysis. This technique is applied across different sedimentary environments,
including peat bogs, marine sediments, and lake deposits, from various geographical regions.
Additionally, we reexamine reliability coefficients and propose adjustments aimed at enhancing
the accuracy of the results. Our findings suggest that relying solely on traditional statistical
methods, without considering the unique characteristics of palynological data, may result in low
reliability. By incorporating dissimilarity criteria alongside the orderly count, we propose a more
precise methodology for determining sample sizes, which could significantly improve the accuracy
of palynological analyses. This research emphasizes the importance of selecting methodologies
that are appropriately aligned with the distinctive nature of palynological data. By doing so,
researchers can achieve more robust and reliable outcomes, ensuring that the conclusions drawn
from palynological studies are both accurate and dependable, thus contributing valuable insights
across the various disciplines that rely on this field of study.
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OZET

Vejetasyon, fiziksel ve kimyasal siirecler araciligiyla iklimi etkileyen ve ayni1 zamanda iklimden
etkilenen, iklim sisteminin énemli bir bilesenidir. Vejetasyonun iklim modellerine dahil edilmesi,
kiiresel iklim degisikligi tahminlerinin dogrulugunu artirir. Paleoekolojik veriler, uzun vadeli
cevresel degisiklikleri anlamamizda kritik bir rol oynar. Gdller, turba alanlar1 ve batakliklarda
korunan fosil polen verileri, vejetasyon dinamiklerinin yeniden yapilandirilmasi ve anlasilmasi
icin biiylik onem tagir. Ancak, polen yiizdeleri ile bitki bollugu arasindaki dogrusal olmayan
iliskiler nedeniyle polen verilerinin yorumlanmasi smirlidir. Polen iiretimindeki taksonomik
farkliliklar, yayilma ve birikim siiregleri, vejetasyonun mekansal yapisindaki degisiklikler ve
sediment havzasinin boyut ve tiirlindeki farkliliklar, geleneksel polen analiz ydntemlerinde
yeterince dikkate alinmamaktadir. Bu nedenle, model tabanli yaklagimlar, polen ve vejetasyon
arasidaki iliskiyi diizeltmek ve dogrusal hale getirmek agisindan kritik bir role sahiptir.Peyzaj
Yeniden Yapilandirma Algoritmasi1 (LRA), fosil polen sayimlarini kullanarak bolgesel ve yerel
Olgeklerde vejetasyon bollugunu niceliksel olarak yeniden yapilandirir. LRA’nin bir parcasi olan
REVEALS modeli, c¢esitli bolgelerde uygulanmis olmasina ragmen, Akdeniz'de bolgeye 6zgii
Goreli Polen Uretkenlik (RPP) tahminlerinin eksikligi nedeniyle sinirli kullanim alanina sahiptir.
Bu c¢aligmanin temel amaci, Holosen donemi boyunca Giineybati Anadolu’nun vejetasyon
dinamiklerini ve bu dinamiklerin giinlimiize kadar nasil degistigini anlamaktir. Bu dogrultuda,
bolgedeki ana taksonlar i¢cin RPP degerleri elde edilmis, ardindan Giineybat1 Anadolu'da, Golhisar
ve Sogiit Golleri'ni kapsayan 50 km'lik bir alan i¢in REVEALS modelleri kullanilarak niceliksel
vejetasyon rekonstriiksiyonu gerceklestirilmistir. Sonuglar, bazi taksonlarin polen oranlarinda iyi
temsil edilmedigi halde REVEALS modeli ile daha dogru bir sekilde tespit edilebildigini
gostermektedir. Polen analizleri, 6zellikle ge¢ Holosen donemi boyunca tarimsal faaliyetlerin
arttigin1 ve ormansizlagma siireclerinin hizlandigini ortaya koymaktadir.

ABSTRACT

Vegetation is a critical component of the climate system, influencing and being influenced by
climate through physical and chemical processes. Incorporating vegetation into climate models
enhances the accuracy of global climate change predictions. Paleoecological data play a key role
in understanding long-term environmental changes. Fossil pollen data preserved in lakes,
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peatlands, and marshes are essential for reconstructing and comprehending vegetation dynamics.
However, the interpretation of pollen data is limited due to the non-linear relationship between
pollen percentages and plant abundance. Differences in pollen production among taxa, dispersal
and deposition processes, spatial variations in vegetation, and differences in sediment basin size
and type are not sufficiently accounted for in traditional pollen analysis methods. Therefore,
model-based approaches are crucial for correcting and linearizing the pollen-vegetation
relationship.

The Landscape Reconstruction Algorithm (LRA) quantitatively reconstructs vegetation abundance
at regional and local scales using fossil pollen counts. Although the REVEALS model, part of the
LRA, has been applied in various regions, its use in the Mediterranean is limited due to the lack
of region-specific Relative Pollen Productivity (RPP) estimates. The primary aim of this study is
to understand the vegetation dynamics of southwestern Anatolia during the Holocene and how they
have changed up to the present. To achieve this, RPP values for key taxa in the region were first
obtained, and then quantitative vegetation reconstructions were conducted using REVEALS
models for a 50 km radius around Goélhisar and S6git Lakes in southwestern Anatolia. The results
show that some taxa, which are not well represented in pollen percentages, are better captured by
the REVEALS model.
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OZET

Fosil polen analizleri, 6zellikle Kuvaterner doneminin bitki 6rtiisii modellerini olusturmak ve iklim
degisikligini anlamak icin kullanilir. Ancak, polen-bitki Ortiisii iliskisi polen iiretkenligi ve
dagilimindaki taksonomik farkliliklardan, tortul havzanin boyutu ve tliriinden etkilenir. Bu
nedenle, fosil polen analizlerine dayali ge¢mis bitki Ortiisii rekonstriiksiyonu kantitatif olarak
sorunlu hale gelir. Teorik olarak bu problem taksonlarin polen iiretkenligi, her bir taksonun polen
dagilma kapasitesi ve polenin dagildigi ¢cevresel kosullar bilinirse ¢6ziilebilir. Bu problemi ¢c6zmek
amactyla Sugita, (2007) tarafindan REVEALS (Biiyiik Alanlardan Bitki Ortiisii Bollugunun
Bolgesel Tahminleri (Regional Estimates of VEgetation Abundance from Large Sites)) model
gelistirilmistir. Model, bitki taksonlarinin goreceli polen iiretkenlik degerleri (Relative Pollen
Productivity (RPPs)) ve polenlerin diisme hizlarin1 (Fall Sped of Pollen (FSP)) icerme avantajina
sahiptir.

RPP degeri genellikle polen-bitki Ortiisii iliskisinin kalibrasyonu ile yani bir dizi yosun, toprak
veya gol yiizeyi numunesindeki giincel polen birikimini bu ilgili alanlarin her birinin ¢evresindeki
giincel bitki ortiisii kompozisyonuyla iliskilendirerek tahmin eder.

Bu calismada, Geyik Daglari’nda 2070 metre yiikseklikte bulunan moren set golii Egri Gol (36°55’
K, 32°12" D) gevresindeki ana bitki taksonlar1 i¢in RPP degerlerinin tahmini amag¢lanmistir. Bu
amagcla giincel bitki Ortiisii verilerini elde etmek i¢in yaygin olarak kullanilan Bunting vd. (2013)
tarafindan yayinlanan Crackles Bequest Project arazi protokolii izlenerek elde edilmistir. Egri Gol
merkez olmak tizere 50 kilometrelik bir yarigap belirlenip aralarinda 2 km mesafe olacak sekilde
rastgele 21 noktada giincel vejetasyon orneklemesi yapilmistir. Bu noktalara gidilerek uygun
goriilen yerlerden 1-2 cm kalinliginda yosun numunesi alinmistir. Ardindan yosun drneklerinin
alindig1 merkez nokta ¢evresinde 0- 10 m arasinda ve 10-100 m arasinda giincel vejetasyon detayli
olarak belirlenmistir. Yosun numuneleri, Avrupa Polen Izleme Programi (European Pollen
Monitoring Programme: EPMP) protokolii takip edilerek analize tabi tutulmustur.

ABSTRACT

Fossil pollen analyses are used, particularly to construct vegetation models of the Quaternary
period and to understand climate change. However, the relationship between pollen and vegetation
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is influenced by taxonomic differences in pollen productivity and distribution, as well as the size
and type of the sedimentary basin. Therefore, past vegetation reconstruction based on fossil pollen
analyses becomes quantitatively problematic.

Theoretically, this problem can be solved if the pollen productivity of taxa, the pollen dispersal
capacity of each taxon, and the environmental conditions in which the pollen is distributed are
known. To address this issue, Sugita (2007) developed the REVEALS model (Regional Estimates
of Vegetation Abundance from Large Sites). The model has the advantage of incorporating relative
pollen productivity values (Relative Pollen Productivity, RPPs) of plant taxa and the fall speed of
pollen (Fall Speed of Pollen, FSP).

The RPP value is generally estimated through the calibration of the pollen-vegetation relationship,
which involves correlating the current pollen accumulation in a sample area taken from a series of
mosses, soils, or lake surfaces with the current vegetation composition surrounding each of these
relevant areas.

This study aims to estimate the RPP values for the main plant taxa surrounding the moraine dam
lake Egri Gol, located at an elevation of 2070 meters in the Geyik Mountains. To achieve this,
current vegetation data were obtained by following the field protocol published by Bunting et al.
(2013) for the Crackles Bequest Project. A radius of 50 kilometers centered on Egri G6l was
defined, and vegetation sampling was conducted at 21 randomly selected points, each separated
by 2 kilometers. At these points, moss samples with a thickness of 1-2 cm were collected from
selected locations. Subsequently, the current vegetation was detailedly identified within two
distance ranges: 0-10 m and 10-100 m from the central sampling point. The moss samples were
analyzed following the protocol of the European Pollen Monitoring Programme (EPMP).

Katki Belirtme: Bu calisma, istanbul Universitesi Bilimsel Arastirma Projeleri Koordinasyon
Birimi (Proje No: SDK-2023-40275) tarafindan desteklenmistir.
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OZET

Ildir, Giilbahge ve Candarli Korfezleri’'nden alinan gravite karot drnekleri elde edilen denizel
tortullarin foraminifer igerigi ve denizel kavkilar tizerinde yapilan C'*yas tayini ile birlikte elde
edilen bulgular neticesinde Holosen boyunca Dogu Ege Denizi’nin paleoekolojik degisime baglh
denizel fauna gesitligi ve yogunlugunun farklilagmasinin saptanmasi amaglanan bu ¢alismada, ti¢
adet dip sediman karotundan belirli araliklarla tortul tane boyu igerigi ve foraminifer icerigi
incelenmistir. Inceleme alaninda foraminifer faunasina ait toplam 55 aileye ait 100 cins ve 188 tiir
tanimlanmigtir. Tanimlanan foraminifer faunasindan kalkerli kavki yapisina sahip olanlar
yogunlukta olup aglutine kavkililarindan seyrek sayida birey tanimlanmistir. Yogun olarak bulunan
cinsler sirasi1 ile IL9A-1 karotunda, Cibicides floridanus (Cushman), Massilina gualteriana
(d’Orbigny), Haynesina germanica (Ehrenberg), Nubecularia lucifuga Defrance, Asterigerinata
mamilla (Williamson), Rosalina floridensis (Cushman), Nonion depressulum (Walker & Jacob)
iken; GB-29 karotunda, Ammonia compacta Hotker, Haynesina germanica (Ehrenberg), Nonion
depressulum (Walker & Jacob), Sphaerogypsina globula (Reuss), CN-39 karotunda ise yogunluk
strast ile Bulimina marginata d’Orbigny, Valvulineria bradyana (Fornasini), Brizalina spathulata
(Williamson), Astrononion stelligerum (d’Orbigny), Melonis pompilioides (Fichtel & Moll)
tirleridir. Ayrica 3 karot istifi de gastropod, bivalva, ostracod ve ekinid faunalarini igerirken, IL9A -
1 karot istifinde Posidonia sp., GB-29 karotunun ise Dendrophyllia sp. cinsleri tanimlanmstir.
Bu ¢alisma TUBITAK 115Y 118 ve Kocaeli Universitesi Bilimsel Arastirma Projeleri Kordinasyon
Birimi tarafindan 2019/12 no’lu proje ile desteklenmistir.

ABSTRACT

In this study, which aims to determine the differentiation of marine fauna diversity and density due
to palaeoecological changes in the Eastern Aegean Sea during the Holocene, sedimentary grain
size content and foraminifera content were examined at certain intervals from three bottom
sediment cores as a result of the foraminiferal content of marine sediments obtained from gravity
core samples taken from Ildir, Giilbah¢e and Candarli Bays and the findings obtained together with
the C14 age determination on marine clasts. A total of 100 genera and 188 species belonging to 55
families of foraminifer fauna were identified in the study area. Among the identified foraminifera
fauna, those with calcareous shells are dense and those with agglutinated shells are rare. The most
abundant genera were Cibicides floridanus (Cushman), Massilina gualteriana (d'Orbigny),
Haynesina germanica (Ehrenberg), Nubecularia lucifuga Defrance, Asterigerinata mamilla
(Williamson), Rosalina floridensis (Cushman), Nonion depressulum (Walker & Jacob) in core
119al; Sphaerogypsina globula (Reuss), Ammonia compacta Hofker, Haynesina germanica
(Ehrenberg), Nonion depressulum (Walker & Jacob) in drill hole GB-29 and Bulimina marginata
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d'Orbigny in CN-39, Valvulineria bradyana (Fornasini), Brizalina spathulata (Williamson),
Astrononion stelligerum (d'Orbigny), Melonis pompilioides (Fichtel & Moll). In line with the the
fossil data obtained, palaeoclimatic change based on palacoenvironmental analysis of the study
area was defined. This study was supported by TUBITAK 115Y118 and Kocaeli University
Scientific Research Projects Coordination Unit with project number 2019/12.
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OZET

Pleistosen donemindeki iklimsel dalgalanmalar, yakin akraba tiirler arasindaki genetik ¢esitliligin
dagilimini gekillendirmede onemli bir rol oynamistir. Anadolu’daki kriptik tiir ¢esitliliginin
kaynagi olarak, bu donemde meydana gelen tekrar eden populasyon genislemeleri ve daralmalari
one ¢ikmaktadir. DNA dizileme teknikleri kullanilarak yapilan filocografik ve populasyon yapisi
analizleri, bu iklimsel dalgalanmalardan etkilenen soylarin tarihine 11k tutmaktadir. Socialis grubu
tarla fareleri, Balkanlar’dan Ortadogu’ya kadar genis bir yayilis alanina sahiptir. Simdiye kadar,
iki ana soy hatt1 altinda tanimlanmis 11 tiir bulunmaktadir. Bu tiirlerden iki tanesi Anadolu’ya
endemiktir. Socialis grubu iizerine yapilan calismalar, yiliksek diizeyde kriptik tiir g¢esitliligi
oldugunu gostermektedir. Ancak, Anadolu’daki buzul siginaklarinin Socialis tiirlerinin evrimsel
tarihi ve glinlimiizdeki genetik yapisina olan etkisi tam olarak bilinmemektedir. Bu calismada,
Anadolu ve komsu bolgelerdeki populasyonlardan elde edilen mtDNA ve NuDNA verileri ile bu
grubun ayrilma zamanin1 tahmin etmeye ve yakin akraba tiirler arasindaki gen akisini incelemeye
odaklandik. Elde ettigimiz bulgular, Socialis grubunun daha once diisiiniilenden farkli olarak,
Orta-Geg Pleistosen iklimsel degisimleri sirasinda farklilasmis ve gorece yeni bir evrimsel soy
oldugunu gostermektedir. Ayrica, Socialis soylarinin parapatrik olarak dagildigi ve bazi soylar
arasinda gen akis1 gerceklestigi goriilmektedir. Calismamiz, bu soylarin taksonomik durumlarinin
devam eden gen akisi nedeniyle yeniden degerlendirilmesi gerektigini ortaya koymaktadir.
Analizlerimiz, Anadolu’ya endemik oldugu disiiniilen evrimsel soylarin dagiliminin,
Anadolu’daki sigmak alanlariyla Ortiistiiglinii gostermektedir. Son olarak, calismamiz, Socialis
grubunun iki ana evrimsel soyunun giiniimiiz dagilimlarini sekillendiren temel etmenlerin Akdeniz
ve Iran-Anadolu biyomlari oldugunu énermektedir.

Bu calisma, Tiirkiye Bilimsel ve Teknik Arastirma Kurumu (TUBITAK) ARDEB 1001 tarafindan
(Destek numarasi: 113R029) desteklenmistir. Arastirmacilar, desteklerinden dolayr TUBITAK ’a
tesekkiir etmektedir.
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ABSTRACT

Climatic fluctuations during the Pleistocene played a significant role in shaping the distribution of
genetic diversity among closely related species. In Anatolia, recurrent population expansions and
contractions during this period are highlighted as source of cryptic species diversity.
Phylogeographic and population structure analyses using DNA sequencing techniques shed light
on the evolutionary history of lineages affected by these climatic fluctuations. Social voles exhibit
a wide distribution ranging from Balkans to Middle East. Hitherto, there are 11 described species
under two major lineages. Two of these species are endemic to Anatolia. Previous studies display
a high level of cryptic species diversity within this group. However, the potential impact of glacial
refugia in Anatolia on the evolutionary history and current genetic structure of Social voles remains
unclear. Here, we focused on estimating the divergence times of this group and assessing potential
gene flow between closely related species using mtDNA and NuDNA data obtained from
populations in Anatolia and adjacent regions. Our findings suggest that Social voles, contrary to
previous assumptions, represent a relatively recent evolutionary lineage that diverged during the
Middle-Late Pleistocene climatic changes. Additionally, we observed that the Social vole lineages
are distributed parapatrically, with gene flow occurring between some lineages. Our study
indicates that the taxonomic status of these lineages needs to be re-evaluated due to ongoing gene
flow. Our analyses also show that the distribution of evolutionary lineages thought to be endemic
to Anatolia overlaps with refugial areas. Finally, our study suggests that the primary factors
shaping the current distributions of the two main evolutionary lineages of Social voles are
Mediterranean and Iran-Anatolia biomes.

This study was funded by The Scientific and Technological Research Council of Tiirkiye
(TUBITAK) ARDEB 1001 (Grant no: 113R029). The researchers thank TUBITAK for their
support.
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OZET

Anadolu’nun zengin ekolojik ge¢misi, bolgenin biyolojik ¢esitliligi ve insan-doga etkilesimine
dair 6nemli bilgiler sunmaktadir. Ancak, bolgede soyu tiilkenmis bircok memeli tiirii hala yeterince
arastirtlmamistir. Bu ¢alisma, son 10 bin y1l boyunca elde edilen arkeolojik ve tarihsel kayitlar
inceleyerek Anadolu’nun yok olmus memeli tiirlerine 151k tutmayi1 ve bu konuda yeni veriler
sunmay1 hedeflemektedir.

Eski Anadolu faunasiyla ilgili arkeolojik verilerin daginik ve yeterince incelenmemis olmasi, bu
alandaki aragtirmalarda 6nemli bir bosluk yaratmaktadir. Bu eksikligi gidermek amaciyla, Holosen
Do6nemi boyunca tiirlerin varligi ve dagilimina dair verileri sistematik olarak belgeleyen 6zel bir
veritabani gelistirilmistir.

Bu projenin merkezinde kapsamli bir Tabiat Tarihi Veritabani'nin olusturulmasi yer almaktadir. Bu
veritabani, R programlama dili, Shiny ¢ercevesi ve SQLite kullanilarak arkeolojik bulgularin
toplanmasi, saklanmasi ve analiz edilmesini saglamaktadir. Veritabani, mevcut ve yeni kesfedilen
verilerin diizenli olarak gilincellenmesiyle, Anadolu’nun antik faunasi hakkindaki bilgimizi siirekli
genisletmeyi amaglamaktadir.

Calisma sonucunda, veritabani araciligiyla Anadolu’da soyu tiikkenmis orta ve biiylik boyutlu
memelilere dair kapsamli bir liste hazirlanmigtir. Onceki arastirmalar, baz tiirlerin yok olmasina
dair varsayimlarda bulunmus olsa da, bu ¢alisma veriye dayali ilk kapsamli karsilagtirmali analiz
olma 6zelligini tasimaktadir. Bulgular, Anadolu’da 16 memeli tliriiniin tamamen yok oldugunu ve
bu tiirlerden bazilarinin diinya genelinde de soyu tiikendigini dogrulamaktadir.

Tabiat Tarihi Veritabani, sadece Tiirkiye’nin biyolojik mirasini korumakla kalmay1p, ayn1 zamanda
cevresel degisimlerin tiir popiilasyonlar1 iizerindeki etkilerini incelemek icin arastirmacilara
onemli kaynaklar sunmaktadir. Bu veritabani, gelecekteki ekolojik egilimleri dngdrmeye yonelik
calismalarin temelini olusturarak, Anadolu’nun dogal tarihinin biyolojik cesitlilik ve koruma
arastirmalarina rehberlik etmeye devam edecektir.

ABSTRACT

Anatolia’s rich ecological history offers valuable insights into the region's biodiversity and human-
environment interactions. However, many extinct mammalian species remain insufficiently
studied. This research seeks to illuminate Anatolia’s lost mammals by examining archaeological
and historical records spanning the last 10,000 years.

The fragmented and under-researched zooarchaeological data regarding ancient Anatolian fauna
highlights a significant gap in this field. To address this issue, a specialized database has been
developed to systematically document and organize data on species presence and distribution
during the Holocene.
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Central to this project is the development of a comprehensive Natural History Database. Utilizing
the R programming language, the Shiny framework, and SQLite for database management, this
platform facilitates the collection, storage, and analysis of archaeological findings. It aims to
expand our understanding of Anatolia’s ancient fauna through regular updates of both existing and
newly discovered data.

As a result, a detailed list of extinct medium and large-sized mammals has been compiled. While
previous studies have speculated about certain species' extinctions, this research provides the first
comprehensive, data-driven analysis. The findings confirm the complete extirpation of 16 mammal
species from Anatolia, some of which are globally extinct.

The Natural History Database not only preserves Turkey’s biological heritage but also equips
researchers to examine the impacts of environmental changes on species populations, serving as a
foundational tool for future ecological projections and conservation efforts.
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CADI MASIFi (GUNEY DOGU PIRENELER, iSPANYA) GEC KUVATERNER
BUZULLASMASI VE PALEOIKLIMI

LATE QUATERNARY GLACIAL CHRONOLOGY AND PALEOCLIMATE OF THE CADI
MASSIFE, SOUTHEASTERN PYRENEES, SPAIN

Attila CINER!, Marc OLIVA?, Josep VENTURAZ, M. Akif SARIKAYA!, Adem CANDAS?,
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OZET

Geng Dryas (12.900-11.700 y1l aras1) Son Buzul Maksimum'dan (LGM) bu yana Diinya ikliminin
isinmasinda en siddetli ve uzun omiirlii duraklamalardan biri olup yaklasik 1200 yil stirmiistiir.
Iber yarimadasindaki Geng¢ Dryas buzullar1 genellikle sirk alanlarindaki yiiksek rakimlarda
bulunmasina karsin Ispanya'nin GD Pirene Dag sistemindeki Cadi Masifi’nin kuzey yamaglarinda
nispeten diisiik rakimlarda iyi geligmis Geng Dryas morenleri tespit edilmistir. Toplam 3 morenden
alman 11 kiregtagi 6rnegi tizerinde 3°Cl karasal kozmojenik ylizey tarihlendirmesi uygulanmustir.
GD Pireneler i¢in alisilmadik derecede yiiksek bir rakimda (2160 m ile 2120 m) kii¢iik ama 1yi
korunmus bir morenin LGM sirasinda (23.0 + 1.5 ka) olustugu tespit edilmistir. Yakinlardaki bir
alanda, Cadi Masifi'nin en biiyiik sirklerinden birinden kaynaklanan 2.5 km uzunlugundaki bir
buzul, 1760 m ile 1600 m arasinda bir yanal moren olusturmustur. Aliivyal ve periglasyal siirecler
bu moreni bilyiik dl¢iide degistirdiginden, 12.9 + 1.0 ka yas1 bulunan bu moren gercekte daha
onceki dénemlerde de gelismis olabilir. Ote yandan, birlesik sirklerden kaynaklanan baska bir
buzulun olusturdugu iki yanal morenden toplanan bes kaya Ornegi birbirine ¢ok yakin yaslar
vermistir (ortalama yag=12.1 = 1.1 ka). Nispeten diisiik rakimlarda (1830-2100 m) ve GD Pireneler
icin istisnai olan 2175 m'lik Daimi Kar Cizgisi’'nde gelismis olsalar da, bu morenler Geng¢ Dryas
sirasinda olugsmustur. Buna ilaveten, gegmis buzul yayilim alanlarini ve ge¢mis iklim rejimini
yeniden olusturmak i¢in Paralel Buz Tabakas1 Modeli (PISM) kullanilmistir. Model sonuglar1 Geng
Dryas doéneminin maksimum buz kapsami i¢in esit derecede olasi iki en iyi uyumlu senaryo
vermektedir. {1k senaryo, bugiiniin yagis degerleriyle 4°C'lik bir sicaklik diisiisii 5ngérmekte olup
Geng¢ Dryas’da onemli bir sogumaya isaret etmektedir. Ikinci senaryo ise yagislarin bugiin
oldugundan %20 daha diisiik olmas1 durumunda 5°C'lik bir sogumaya isaret etmekte olup daha
siddetli soguma kosullaria karsilik gelmektedir.

Anahtar Kelimeler: Pirene Daglari, Son Buzul Maksimumu, Gen¢ Drayas, PISM buzul modeli,
36C1 karasal kozmojenik yiizey tarihlendirmesi, buzul, moren, eski iklim
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ABSTRACT

The Younger Dryas (YD) is a cooling event that started 12.900 years ago. It was one of the most
severe and long-lived pauses in the warming of Earth's climate since the Last Glacial Maximum
(LGM), lasting for approximately 1200 years. The YD glaciers in the Iberian Mountains were often
restricted to high altitudes in cirque areas. Contrary to expectations, we mapped well-developed
YD moraines at relatively low altitudes on the northern slopes of the Cadi Massif in the SE
Pyrenees, Spain. We applied the 3°Cl terrestrial cosmogenic nuclides surface exposure dating
method to 11 limestone boulders on three moraines. We report a small but well-preserved LGM
moraine at an unusually high altitude for the SE Pyrenees (2160 m and 2120 m) fed by a small
hanging glacier formed at 23.0 + 1.5 ka. In a nearby area, a 2.5 km long glacier originating from
one of the largest cirques of the Cadi Massif deposited a moraine preserved between 1760 m and
1600 m. As alluvial and periglacial processes heavily modified this moraine, we cautiously
attribute its age to 12.9 = 1.0 ka, but it may be older. On the other hand, another glacier sourced
from the adjacent cirques deposited two lateral moraines. Five boulder samples collected from the
moraines gave closely grouped ages (average age=12.1 = 1.1 ka). Although they developed at
relatively low elevations (1830-2100 m) with an Equilibrium Line Altitude of 2175 m, which is
exceptional for the Southeastern Pyrenees, these moraines were formed during the YD stadial.
Additionally, we used the Parallel Ice Sheet Model (PISM) to reconstruct the paleo-ice extents and
paleoclimate. We propose two equally possible best-fit scenarios for the maximum ice extent of
the YD period. The first scenario foresees a 4°C temperature decline with today’s precipitation
values, indicating a significant cooling during the YD period. The second scenario predicts a 5°C
cooling if precipitations were 20% lower than today, suggesting even more severe cooling
conditions.

Keywords: Pyrenees, Last Glacial Maximum, Younger Dryas, PISM glacier modelling,
cosmogenic surface exposure dating, glaciers, moraine, paleoclimate.
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TURKIYE’DEKi GUNCEL VE ESKi BUZULLARIN MORFOMETRIK
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PRELIMINARY RESULTS ON THE MORPHOMETRIC CHARACTERISTICS OF CURRENT
AND FORMER GLACIERS IN TURKEY
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OZET

Daglik bir iilke olan Tiirkiye’nin daimi kar sinirinin iizerinde kalan yiiksek kesimleri, Kuvaterner
stiresince bircok kez buzullar tarafindan isgal edilmis ve bu buzullarin bir kismi halen daglarin
korunakli kisimlarinda hizli bir erime siirecine ragmen giiniimiize kadar kalabilmistir. Buzullarin
tamamen eridigi kesimlerde ise buzul jeomorfolojisine ait sekiller tazeligini biiyiikk Olgiide
korumustur. Tiirkiye’nin buzul envanteri tamamlanmis olarak diisiiniilse de literatiirde heniiz
tanimlanmamuis farkl biiytikliikte buzul sahalar1 halen mevcuttur. Anadolu’daki buzullagmalar ve
bunlara ait yer sekilleri aragtirmacilar tarafindan siklikla ¢alisiimis olmakla birlikte morfometrik
analizler sinirl1 sayida aragtirmada uygulanabilmistir. Sirk morfometrisi eski buzul ve paleoiklim
karakteristigi hakkinda kantitatif (nicel) ve kalitatif (nitel) bilgiler saglarken buzul
rekonstriiksiyonu yoOntemi gozlemsel kayitlarin izin verdiginden ¢ok daha uzun zaman
Olceklerinde ge¢mis eski buzul degisiklikleri hakkinda 6nemli bilgiler saglamaktadir. Bununla
birlikte kalic1 kar sinir1 (ELA), hakim iklim kosullarinin gostergesidir ve iklime duyarli olarak
gelisen eski buzul boyutlarinin 6l¢iilmesinde 6nemli yere sahiptir.

Yukarida bahsi gecen amag ve hedefler ¢ercevesinde “Tiirkiye’nin Giincel ve Eski Buzullarinin
Morfometrisi” baslikli Tiibitak projesi kapsaminda ilk olarak Bati ve Dogu Karadeniz Daglari’nda,
Kuzeydogu Anadolu’da ve Toroslarda kapsamli arazi ¢caligmalari yapilarak daha once literatiirde
yer almayan giincel buzul (Geyik Dagi Buzulu) ve buzullasmis sahalar (Ilgaz, Erimez, Goze, Kisir,
Bagirpasa, Kose Daglar1 vb.) tespit edildigi gibi Dogu Karadeniz ve Toroslarda buzul morfometri
caligmalar1 devam etmektedir. Yine proje kapsaminda Bati Toroslar’in taslak Buzul Atlasi
tamamlanmustir. Belirtilen hedeflere ulagsmak icin kapsamli arazi ¢alismalarinin yaninda uzaktan
algilama verilerinden, morfometrik analizlerden, termal kizilotesi sensorlerle donatilmis insansiz
hava araglarndan (IHA) ve bu verileri haritalamak icin cografi bilgi sistemlerinden
faydalanilmistir.

Bu calisma TUBITAK 122Y360 nolu projesiyle desteklenmistir.

Anahtar Kelimeler: Tirkiye’de Pleyistosen buzullasmalari, giincel buzullar, buzul
jeomorfolojisi, buzul morfometrisi, buzul atlasi.
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ABSTRACT

Turkey, being a mountainous country, has experienced multiple glaciations during the Quaternary
period, with some of these glaciers still persisting in sheltered high-altitude areas of the mountains
despite a rapid melting process. In regions where the glaciers have completely melted, glacial
geomorphological features have largely retained their freshness. Although Turkey's glacier
inventory is considered complete, there are still various glacier fields of different sizes that remain
undescribed in the literature. While glaciations and related landforms in Anatolia have been
frequently studied by researchers, morphometric analyses have been applied in only a limited
number of studies. Glacier cirque morphometry provides both quantitative and qualitative
information about ancient glacial and paleo-climatic characteristics, while the glacial
reconstruction method offers significant insights into past glacial changes over much longer
timescales than observational records alone can provide. Furthermore, the Permanent Snow Line
(ELA) serves as an indicator of prevailing climatic conditions and holds a crucial role in measuring
the sizes of ancient glaciers that developed in response to climate sensitivity.

In line with the aforementioned objectives, the TUBITAK project titled "Morphometry of Current
and Ancient Glaciers in Turkey" initially involved comprehensive field studies in the Western and
Eastern Black Sea Mountains, Northeastern Anatolia, and the Taurus Mountains. This led to the
identification of previously undocumented current glaciers (e.g., Geyik Mountain Glacier) and
glaciated areas (e.g., Ilgaz, Erimez, Goze, Kisir, Bagirpasa, Kdse Mountains, etc.). Glacial
morphometry studies in the Eastern Black Sea region and the Taurus Mountains are ongoing.
Additionally, a preliminary Glacier Atlas for the Western Taurus has been completed as part of the
project. To achieve the stated goals, extensive field studies have been complemented with remote
sensing data, morphometric analyses, unmanned aerial vehicles (UAVs) equipped with thermal
infrared sensors, and geographic information systems (GIS) for mapping these data.

This study was supported by TUBITAK Project No. 122Y360.

Keywords: Pleistocene glaciations in Tiirkiye, current glaciers, glacial geomorphology, glacier
morphometry, glacier atlas.
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TURKIYE'NIN KUZEYDOGUSUNDAKI PALEOBUZULLAR VE
PALEOIKLIMIN SON BUZUL MAKSIiMUMU DONEMINDEKI
REKONSTRUKSIYONU

RECONSTRUCTION OF PALEOGLACIERS AND PALEOCLIMATE DURING THE LAST
GLACIAL MAXIMUM IN NORTHEASTERN TURKIYE
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OZET

Son Buzul Cagi Maksimumu (SBM), yaklagik 20-22 bin yil 6nce Pleistosen doneminde yasanmis
ve Diinya'nin biiyiik bir bolimii buzullarla kaplanmigtir. Tiirkiye'nin kuzeydogusundaki daglik
alanlar da SBM etkisinde kalarak, bliyiik bir buzullasma ge¢irmis ve buzul morfolojisine dair
bugiin hala tazeligini koruyan Onemli izler birakmistir. Gilinlimiizde etkisi artan iklim
degisikliginin nedenlerini arastirmada glincel ve eski buzullarin olusturdugu bu yer sekilleri, essiz
bir veri kaynagi niteligindedir. Bu amagla Giresun Karagdl Dagi'ndan Artvin'in Savsat ilgesindeki
Goze Dagi'na kadar uzanan daglar boyunca buzullagsma 6zelligi gosteren daglar, paleoiklim ve
paleocevresel kosullar bakimindan incelenmistir. Bu kapsamda, Tiirkiye’nin kuzeydogusundaki
tim buzullasmis daglara 3B buzul modellemesi uygulanarak; paleobuzullarin kapsam, boyut,
kalinlik ve yiizey alanlarinin yeniden olusturulmasi amaglanmistir. Paleoiklim ve ¢evresel kosullar
hakkinda c¢ikarim yapabilmek amaciyla Palacolce modeli Tiirkiye’nin kuzeydogusunda
uygulanmis ve ilksel sonuglara gore, Kuzey Anadolu Daglari'ndaki onemli buzullagsma
alanlarindan biri olan Kagkar iinitesinde yer alan buzul vadilerinin SBM’ye ait rekonstriiksiyon
sonuglar1 Ceymakcur Vadisi'nde maksimum buzul kalinligimin 338.18 m, ortalama kalinliginin
96.3 m, buzul hacminin 0.860 km? ve buzullasma alaninin 8.94 km? oldugunu gostermistir. Ayrica
Reber vd. (2014) tarafindan Kagkar Dag ile Vercenik Dag1 arasinda yer alan Basyayla Vadisi’nde
kozmojenik tarihleme yonteminin uygulandigi moren depolart Schmidt ¢ekici tarihleme (SHD)
teknigi bakimindan kontrol noktalart olarak kullanilmistir. Kayalarin yerinde o6lglimii
gergeklestirilerek, bilinen yastaki kaya yiizeylerinde R degeri ile yas iliskisi kurulup, bu iliskinin
dogrulanmasi ve sonrasinda yasi bilinmeyen iki farkli vadideki yanal moren iizerinde Schmidt
cekici kullanilarak kaya yiizeylerinin ayrigsma derecesine dayanan sayisal ve kalibre edilmis maruz
kalma yaglarin liretilmesi agisindan ilksel sonuglar elde edilmistir.

ABSTRACT

The Last Glacial Maximum (LGM) occurred approximately 20-22 thousand years ago during the
Pleistocene period and a large part of the Earth was covered by glaciers. The mountainous areas
in northeastern Tiirkiye were also affected by the SBM, underwent a major glaciation and left
important traces of glacial morphology that are still fresh today. These landforms formed by
current and former glaciers are a unique source of data in investigating the causes of climate
change, which is becoming increasingly effective today. For this purpose, glaciated mountains
along the mountains extending from Karagdl Mountain in Giresun to G6ze Mountain in Artvin's
Savsat district were examined in terms of paleoclimate and paleoenvironmental conditions. In this
context, 3D glacier modeling has been applied to all glaciated mountains in northeastern Tiirkiye
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to reconstruct the extent, size, thickness and surface area of paleoglaciers. Palacolce model has
been applied to northeastern Tirkiye in order to make inferences about paleoclimate and
environmental conditions and according to the preliminary results, the SBM reconstruction results
of the glacial valleys in Kagkar unit, one of the important glaciation areas in the Northern Anatolian
Mountains, showed that the maximum glacier thickness was 338.18 m, the average thickness was
96.3 m, the glacier volume was 0.860 km* and the glaciation area was 8.94 km? in Ceymakcur
Valley. In addition, the moraine deposits where cosmogenic dating method was applied by Reber
et al. (2014) in the Bagyayla Valley between Kagkar Mountain and Ver¢enik Mountain were used
as control points for the Schmidt hammer dating (SHD) technique. In-situ measurements of the
rocks were carried out to establish and verify the relationship between R value and age on rock
surfaces of known age, and then Schmidt hammer was used on lateral moraines of unknown age
in two different valleys to produce numerical and calibrated exposure ages based on the degree of
weathering of the rock surfaces.
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ANTARKTIK YARIMADASI MARGUERITE KORFEZIi'NDE YUKSELMIS
KIYI CiZGILERININ KOZMOJENIK YUZEY YASLANDIRMA YONTEMI ILE
YASLANDIRILMASI: HOLOSEN GORECELI DENiZ SEVIYESI DEGISIMi
ILE ILGILI CIKARIMLAR

DATING OF ELEVATED SHORELINES IN MARGUERITE BAY, ANTARCTIC PENINSULA BY
COSMOGENIC SURFACE DATING METHOD: IMPLICATIONS FOR HOLOCENE RELATIVE
SEA LEVEL CHANGE

Cengiz YILDIRIM, Attila CINER!, M. Akif SARIKAYA!, ALAN HIDY?
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OZET

Buzul bolgelerindeki buz kiitlesi kaybmin dinamiklerini anlamak, iklim degisikligi ve Glacio-
Izostatik Denge modellerini ¢dziimlemek icin hayati éneme sahiptir. Bu ¢alisma, Antarktik
Yarimadasi'nda yer alan Marguerite Korfezi'ne odaklanmaktadir. Yiikselmis plajlarn
tarihlendirerek, kozmik yiizey yaslandirma (10Be) yontemi kullanilarak goreceli deniz seviyesi
degisikliklerini arastirilmistir. Onceki ¢alismalar, bolgenin buzul tarihi hakkinda degerli bilgiler
sunmus, ancak tarihleme tekniklerindeki sinirlamalar ve yas tahminleri daha fazla arastirmayi
gerekli kilmistir. Bu arastirma, Horseshoe Adasi'nin Gaul Koyu'nda ve Calmette Koyu'nun giiney
kiyisinda bulunan yiikselmis ¢akilli plajlart analiz ederek, bu bolgeler i¢in goreceli deniz seviyesi
degisikliklerine katkida bulunmay1 amag¢lamaktadir. Horseshoe Adasi'nin Gaul Koyu'nda, belirgin
basamaklar lizerinde kiimelenmis yiikselmis plajlar, son 3.3 bin yilda 15 metrelik bir goreceli deniz
seviyesi degisikligini ortaya koymaktadir. Farkli olarak, Calmette Koyu son 7.3 bin yilda 36
metrelik bir goreceli deniz seviyesi diistisii sergilemektedir. Bu bulgular, her iki bélgede de orta ve
ge¢c Holosen doneminde Onemli ve farkli buzul-izostatik hareketlerin gerceklestigini
gostermektedir. Ayrica, verilerimiz, Holosen deglasyasyonu ve buzul ilerlemesi olaylarina karsilik
gelen hizlanmig deniz seviyesi diisiis donemlerini ortaya koymakta ve kiyr seritlerinin goreceli
deniz seviyesi degisikligine iklim degisikligine duyarliligimi isaret etmektedir.

Anahtar Kkelimeler: Antarktika, Marguerite Korfezi, Yiikselmis Kiy1 Cizgileri, Kozmojenik 10Be
yaslandirma, Goreceli Deniz Seviyesi Degisimi

ABSTRACT

Understanding the dynamics of ice mass loss in polar regions is crucial for deciphering climate
change and Glacio-Isostatic Adjustment patterns. This study focuses on Marguerite Bay, located
in the south-central Antarctic Peninsula. We dated raised beaches to investigate relative sea-level
changes using the cosmogenic surface exposure (!°Be) method. Previous studies have provided
valuable insights into the region's glacial history, but limitations in dating techniques and age
estimates necessitate further investigation. By analysing raised shingle beaches in Gaul Cove of
Horseshoe Island and the southern coast of Calmette Bay, this research aims to contribute relative
sea-level change history for these areas. In Horseshoe Island's Gaul Cove, raised beaches clustered
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on prominent steps reveal a 15 m relative sea-level change over the last 3.3 ka. Differently,
Calmette Bay exhibits a 36 m relative sea-level fall over the last 7.3 ka. These findings indicate
significant and differential glacial-isostatic adjustments in both regions during the middle and late
Holocene. Additionally, our data reveal accelerated sea-level fall periods corresponding to
Holocene deglaciation and glacial advance events, indicating the shorelines' relative sea-level
change sensitivity to climate change.

Keywords: Antarctica, Marguerite Bay, Raised Shorelines, Cosmogenic Surface Exposure (10Be)
Dating, Relative Sea Level Change

6-8 Kasim 2024, istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisti, istanbul/Tirkiye 65
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OZET

Kimyasal elementler ve diger izotoplarin aksine asal gazlar eylemsiz olmalar1 nedeniyle bilesik
olusturmazlar. Bu 6zellik soy gazlarin kaynak bélgeden yeryiiziine gocii sirasinda kimyasal
stireclerden en az diizeyde etkilenmelerine olanak saglar. Adin1 Giinesten alan ve ayrica asal
gazlarin en hafifi olan helyum kabuk, manto ve atmosfer gibi rezervuarlarda oldukga farkli izotop
bilesimine sahip olmasi nedeniyle uzun yillardir petrojenetik ve jeotermal ¢aligmalarda iz siiriicii
olarak kullanilmaktadir. Bu c¢alismada, Anadolu’daki tarihsel ve/veya radyometrik olarak
puskiiriim kayitlar1 bulunan ve potansiyel olarak aktif olan volkanlar ¢evresinden toplanan gaz
orneklerinin (gerek literatiir gerekse kendi verilerimiz) helyum izotop bilesimleri volkanik
faaliyetin 6rnekleme noktasindan uzaklig1 acisindan degerlendirilmistir. Hasan Dag1 stratovolkani
civarinda gazlar volkanin en son piiskiiriim iiriinlerinin olas1 ¢ikis merkezinden 7-30 km mesafe
arahigda 6rneklenmis ve 3He/*He oranlarinin volkandan uzaklastikca 4.12Ra’dan 0.42Ra’ya
kadar diistiigii goriilmiistiir. i¢ Anadolu’daki bir diger potansiyel aktif volkan olan Acigdl
(Nevsehir) kalderasina yonelik 2-23 km mesafe aralig1 i¢in elde edilen helyum izotop degerleri 4.6
Ra’dan 2 Ra’ya kadar azalmistir. Buna karsin, gazlarim CO2/*He oranlarinda belirgin bir degisim
kaydedilmemistir. En son 18. yiizyilda etkin oldugu belirtilen Nemrut Kalderas: ¢evresindeki gaz
cikiglarindan alinan 6rneklerde manto kaynakli (8Ra) helyum izotop bilesimleri tespit edilmigtir.
Kalderadan yaklasik 30 km bir uzaklikta 6l¢iilen deger 3Ra’nin altina inmistir. Sadece volkanlar
cevresinde degil aktif fay zonlar1 boyunca sistematik sekilde elde edilecek helyum izotop
bilesimleri kabuk-manto etkilesiminin ve kabuk deformasyonunun detaylandirilmasi agisindan
biiyiik 6nem tagimaktadir.

ABSTRACT

Unlike chemical elements and other isotopes, noble gases do not form compounds because they
are inert. This feature allows noble gases to be minimally affected by the chemical processes during
their migration from the source region to the earth. Helium, named after the sun (Greek word for
sun, Helios), is the lightest of the noble gases, and therefore, has been used as a tracer in
petrogenetic and geothermal studies for many years due to its very different isotope composition
in reservoirs such as the crust, mantle and atmosphere. In this study, helium isotope compositions
of gas samples (from the literature and our own data) collected from the vicinity of potentially
active volcanoes in Anatolia with historical and/or radiometric eruption records were evaluated in
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terms of the distance of volcanic activity from the sampling point. Gases around the Hasan Dag1
Stratovolcano were sampled in a distance range of 7-30 km from the possible outburst center of
the latest eruption products of the volcano and it was observed that *He/*He ratios decreased from
4.12 to 0.42Ra with increasing distance from the volcano. Helium isotope values obtained for the
2-23 km distance range for the Acigdl (Nevsehir) caldera, another potentially active volcano in
Central Anatolia, decreased from 4.6 to 2Ra. On the other hand, no significant change was noted
in the CO2/*He ratios of the gases. Mantle-derived (8Ra) helium isotope compositions were
detected in samples taken from gas vents around the Nemrut Caldera, which was last reported to
have been active in the 18™ century. The value measured at a distance of about 30 km from the
caldera dropped below 3Ra. Helium isotope compositions to be obtained systematically not only
around volcanoes but also along active fault zones are of great importance in terms of detailing the
crust-mantle interaction and crustal deformation.

6-8 Kasim 2024, istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisti, istanbul/Tirkiye 67



YERALTISUYU YASLANDIRMA CALISMALARININ SURDURULEBILIR
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IMPORTANCE OF GROUNDWATER AGE DATING STUDIES IN SUSTAINABLE
GROUNDWATER MANAGEMENT
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OZET

Yeraltisuyu, Diinya’nin hidrolojik dongiisiiniin temel bir bileseni olmasinin yani sira insani
tilketim, sanayi, tarim ve ekosistemler icin hayati bir kaynaktir. Yeraltisuyu kaynaklar1 diinya
genelinde iki milyar insana icme suyu saglamakta ve tarimin 6nemli bir kisminin sulanmasini
desteklemektedir. Ne yazik ki, bu gizli ama degerli kaynak, niifus artigi, tarimsal biiylime ve
endiistriyel gelisme nedeniyle suya olan talebin artmas1 ve iklim degisikliginin etkileri sonucunda
biiyiik bir baski altindadir. Diinya’nin birgok boélgesinde yeraltisuyu ¢cekim oranlar1 dogal beslenim
oranlarin1 agmakta ve bu durum yeraltisuyu kullaniminin siirdiiriilebilir olmayan bir sekilde
gelismesine neden olmaktadir. Yeraltisuyu yonetimi, Ozellikle insan faaliyetleri ve iklim
degisikliginin etkisi altinda, yeraltisuyu sistemlerinin pompaj ile su ¢ekimine verdigi uzun yanit
stiresi nedeniyle karmagiktir. Diinya genelinde bir¢ok derin basingl akiferde, Pleistosen donemine
kadar uzanan bir zaman araliginda yaslandirilmig yeraltisuyunun varligi gézlemlenmis ve derin
paleosulari yogun kullanimi neticesinde su seviyelerinde ve kalitesinde dnemli diisiisler meydana
geldigi kanitlanmistir. Bu bilgiler 1s181inda, bu ¢calismanin amaci, 6zellikle karbon-14, kripton-81,
kloriir-36 ve helyum-4 kullanilarak yapilan yaslandirma ¢alismalarina odaklanarak yeraltisularinin
yaslandirilmast ile ilgili bilgi vermektir. Bu ¢alismada ayrica, siirdiiriilebilir yeraltisuyu yonetim
uygulamalarinda yeraltisuyu yaslandirma bilgisinin 6nemini ve “yeraltisuyu madenciligi”
kavramimi ele almak da amaclanmistir. Son olarak bu calismada, oOzellikle asal gaz
radyoizotoplarinin ¢evredeki son derece diisiik izotop bolluklari nedeniyle numune alma, analizler
ve analiz sonuglarini yorumlamada karsilasilan zorluklar da tartisilmistir.

Anahtar Kelimeler: yeraltisuyu siirdiiriilebilirligi, yeraltisuyu yaslandirmasi, kripton-81, izotop,
yeraltisuyu madenciligi

ABSTRACT

Groundwater is an essential component of the Earth’s hydrological cycle and a vital resource for
human consumption, industry, agriculture and ecosystems. It supplies drinking water to two billion
people worldwide and supports the irrigation of a significant portion of the world’s agriculture.
Unfortunately, this hidden but precious resource is under immense pressure as a result of the
increasing demand for water due to population growth, agricultural expansion, and industrial
development, coupled with the impacts of climate change. Groundwater extraction rates exceed
natural recharge rates in most parts of the world and groundwater utilization is considered
unsustainable. Groundwater management is complex due to the long response time of groundwater
systems to pumping, particularly under the influence of anthropogenic activities and climate
change. The presence of ancient groundwater in many deep confined aquifers, dating back to

6-8 Kasim 2024, istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisti, istanbul/Tirkiye 68



Pleistocene era, has been observed and intensive extraction of deep paleowaters has been proven
to lead to significant declines in water levels and quality. In light of this information, the aim of
this study is to provide information on groundwater age dating techniques, focusing on age-dating
of old groundwaters using carbon-14, krypton-81, chloride-36 and helium-4, and to tackle with the
importance of groundwater age information in sustainable management practices. Moreover, the
concept of “groundwater mining” and the challenges faced during sampling, analyses and
interpretation of the analyses results, especially of the noble gas radioisotopes, due to their
extremely low isotopic abundances in the environment, are also discussed.

Keywords: groundwater sustainability, groundwater age-dating, krypton-81, isotope, groundwater
mining
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U-Th YASLANDIRMASINDAKI GELISMELER VE KUVATERNER
ARASTIRMALARINDAKI ACIK SISTEM KARBONATLARA YONELIK
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ADVANCING U-Th DATING: APPLICATIONS TO COMPLEX (OPEN-SYSTEM) CARBONATE
SYSTEMS IN QUATERNARY RESEARCH
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OZET

Bu calisma, detritik-Th acisindan zengin "kirli" karbonat 6rneklerinde U-Th yaslandirma
yonteminin uygulanmasina yonelik olup, 6zellikle geng Kuvaterner karbonatlarinin (yaklasik 2-
450 ka) yaslandirilmasinda kullanilabilecek hata orami diisiik, Ol¢lim dogruluklarinin ve
kesinliklerinin yontemsel olarak gelistirilmesini vurgulamaktadir. Son ¢alismalarda, ozellikle
CENIEH (Burgos-Ispanya)’da, dis, kemik, travertenler (sinter) ve faylarla iliskili kayalarda
gozlenen post-siireclerde bozulan acik sistem Orneklerinin U-Th yontemiyle yaslandirmalarina
yonelik 6nemli yontemsel ¢alismalar gelistirilmistir.

Bu kapsamda, Seferihisar, Tiirkiye'den sinter drnekleri; Atapuerca, Ispanya'dan ve dis rnekleri ve
Tirkiye'deki Tuz GoOli Fayi'ndan elde edilen fayla iligkili karbonatlar, U-Th yaslandirma
yonteminin basarili saha uygulamalarini ortaya koymaktadir. Ayrica bu ¢alisma, Ornek
hazirhigindan, gelismis analitik tekniklere kadar metodolojik yenilikleri tanimlayarak acik sistem
ve/veya detritik-Th igerigince zengin karbonat sistemlerinin yaslandirilmasindaki analitik
gelismeleri de Ozetler. U-Th yaslandirma tekniginin Kuvaterner jeolojisi ve arkeolojik zaman
cizelgelerinin daha detayl calisilmasindaki 6nemini de detaylandirir.

ABSTRACT

This study explores the application of U-Th dating to "dirty" carbonate samples rich in detrital-Th,
with an emphasis on improving accuracy and precision for younger Quaternary carbonates (ca. 2-
450 ka). Recent advancements, particularly at CENIEH, have refined the U-Th dating method to
address challenges in open-system samples, including dentins, bones, tufas, and fault-related
rocks, often compromised by post-depositional alterations.

Specific case studies, such as sinter samples from Seferihisar, Turkey; bone samples from
Atapuerca, Spain; and fault-related carbonates from the Tuz-Go6lii Fault in Turkey, demonstrate the
method's successful application. This research highlights methodological innovations from sample
preparation to advanced analytical techniques that enhance U-Th dating reliability in these
complex contexts. The study ultimately provides a step-by-step guide for monitoring open-system
samples, showing the significant impact of U-Th dating in refining Quaternary geological and
archaeological timelines.
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DIM MAGARASI'NDAN (ALANYA-ANTALYA) YUKSEK COZUNURLUKLU
KESINTISiZ BiR HOLOSEN DiKiTi KAYDI: ANADOLU’DA IKLiM
DEGISKENLIGI UZERINE iPUCLARI

A COMPLETE HIGH-RESOLUTION HOLOCENE STALAGMITE RECORD FROM DIM CAVE
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ANATOLIA
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OZET

Anadolu uzun siireler boyunca insan varligina ev sahipligi yapmaktadir. Paleolitik donemde insan
topluluklarinin go¢ yolu olan bolgede tarimin kesfiyle birlikte cok sayida medeniyet kurulmus,
gelismis ve yok olmustur. Tiim bu déonemler boyunca iklim ve iklimdeki degisimler bolge insani
ile gevreleri arasindaki etkilesimde 6nemli bir rol oynamistir. Anadolu’da dogal arsivlerden elde
edilmis 6nemli sayida Holosen iklim degisimi ¢alismasi olmasina ragmen tiim Holosen donemini
kapsayan, zamansal-mekansal yliksek ¢oziiniirliiklii iklim kayitlarina ihtiya¢c duyulmaktadir. Son
yirmi yildir magara ¢okellerinin (speleotem) kesintisiz olarak biiyiimesi, atmosferik etkilerden
korunmus olmasi, Uranyum serisi yaslandirma yontemleriyle kesin olarak yaslandirilmasi ve
jeokimyasal analizler yardimiyla ge¢mis iklim kosullarin1i mevsimlik/y1llik 6lgekte kurgulamaya
olanak saglamasi nedeniyle paleo-iklim ¢aligmalari i¢in 6nemli veri kaynagi haline gelmistir.
Tiibitak 1001 Programi tarafindan desteklenen 123Y015 no’lu proje kapsaminda Antalya-Alanya
ilgesinde yer alan Dim Magarasi’ndan tiim Holosen donemini kesintisiz olarak yansitan alt1 (6)
dikit 6rnegi lizerinde mineraloji, izotop ve iz element jeokimyasi analizleri i¢in 6n 6rnekleme
yapilmisg, bir kismimin sonuglar1 elde edilmistir. Dikit 6rnekleri {izerinde ayrintili yaslandirma
analizleri biiylik oranda tamamlanmis ve giiniimiizden 6nce ~99-13000 yillar1 arasin1 kapsayan
kompozit dikit yas modeli olusturmak icin yeterli veri elde edilmistir. Dikitler ilizerinde su ana
kadar 607 oksijen ve karbon izotop analizi ve 59 noktada U serisi yaslandirma analizi
gerceklestirilmistir.  Analizlerin tamamlanmasiyla birlikte yi1l o6lceginde yeni kayitlar
olusturulacaktir. Bu c¢alisma, Tiirkiye ve Dogu Akdeniz'deki diger iklim kayitlariyla
karsilastirildiginda, bolgedeki Holosen iklimsel degiskenligin daha iyi anlasilmasma katkida
bulunacaktir. Elde edilen sonuglar, gecmiste yasanan ani iklim degisikliklerinin bolgedeki
medeniyetleri nasil etkiledigini ortaya koyarak, gelecekteki iklim senaryolarinin degerlendirilmesi
icin 6nemli bir temel olusturacaktir.

6-8 Kasim 2024, istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisti, istanbul/Tirkiye 71



ABSTRACT

Anatolia's long history of human habitation has been deeply influenced by climate change. While
numerous studies have explored Holocene climate variations using natural records, spatiotemporal
high-resolution datasets covering the entire period remain scarce.

In recent two decades, speleothems have become an important data source for paleoclimate studies
due to their continuous growth, protection from atmospheric effects, precise dating with Uranium
series dating methods, and the ability to reconstruct seasonal/annual scale past climatic variabilities
based on detailed geochemical analyses.

Within the scope of the TUBITAK 1001 Program project (No: 123Y015), preliminary sampling
has been conducted for mineralogical and geochemical analyses on six stalagmite samples (Dim
Cave; Antalya-Alanya) reflecting the entire Holocene period continuously, and some results have
been gathered. U-series dating of the stalagmites have largely been completed, and obtained age
dataset will be used to create a composite stalagmite age model covering approximately 99—-13000
years before present. So far, 607 O-C isotope analyses and U-Series dating on 59 points have been
performed along the stalagmites. It is expected to generate new records at an annual scale with the
completion of the analyses. When compared with other climate records in Tiirkiye and the Eastern
Mediterranean, this study will contribute to a better understanding of the Holocene climatic
variability in the region. The outcomes will provide an important basis for the evaluation of future
climate scenarios by revealing how past rapid climate changes affected the civilizations in the
region.

Tesekkiirler: Bu proje TUBITAK 1001 - Bilimsel ve Teknolojik Arastirma Projelerini Destekleme
Programi (Proje No: 123Y015) tarafindan finanse edilmektedir. Ayrica yazarlar MAG-TUR
A.S.’ye desteklerinden dolay: tesekkiir ederler.
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OZET

Mogolistan stepleri ve buralardaki akarsularin ¢evresi tarthoncesinden giiniimiize kadim kiiltiirlere
uygun yasam ortamlar1 sunmustur. Tuul Irmagi ¢evresi 6nemli Mogol ve Tiirk izlerinin bulundugu
bir yerdir. Eski Tiirk yazitlarinda ad1 gegen ancak giliniimiize degin yeri belirlenememis Togu Balik
kentinin bu alanda bulunabilecegine ait arkeolojik bulgular Hermen Denj’de TIKA destegi ile
multdisipliner bir projeyi ortaya c¢ikarmistir. Arkeolojik verilere gore iki farkli evreye sahip
yerlesimin ilk evresinin Uygurlara ait Togu Balik yerlesimi oldugu saptanmistir. Bu ¢alisma
buluntu-kazi alani ve cevresinde son 3000 yila ait ortam degigsmelerinin arastirilmasi ve
paleocografya kosullarinin belirlenmesini amaglamistir. Oncelikle paleoiklim ve eski arazi
kullanim1  6zelliklerinin anlasilmast hedeflenmistir. Bu yaklasimla yerlesimin kuzey ve
giineyindeki iki uygun goliin tabaninda delgi sondaj yontemi ile derinlikleri 3 ile 6 m olan iki
sondaj daha sonra kazi alanlarinda ve ¢evresindeki dogal-kiiltiirel dolgularda 17 sondaj yapilmistir.
Bunlarin yaninda, eski sunak alanlarindan, seramik atdlyelerinden, eski yangin katmanlarindan,
kentin sikigtirilmig topraktan insa edilmis duvarlarinin dolgularindan, odun pargalarindan 6rnekler
ve tarihlemeler igin ¢14 numuneleri alinmistir. Orneklerin element (ICP, XRF, XRD) tane boyu,
kire¢, mikrofosil ve organik madde analizleri yapilmaya baslanmistir. Boylelikle dogal ortam
degismeleri ¢oklu verilerle ele alinmis ve insanlar {izerindeki etkileri detayli bir sekilde
degerlendirilmistir. ilk bulgular, MS 680’lere tekabiil eden Togu Balik yerlesiminin hemen
sonrasinda kurakligin belirgin olarak arttigini, ortalama 1000 m yiikseklikteki steplerde ¢evredeki
daglarin eteklerinden akarsu taragalarinin basladigi kesime kadar pediment rdlyefi gelistigini ve
yerlesimin pedimentin bittigi kusak boyunca var oldugunu gostermistir. Alanda gully erozyonunun
baskin oldugu ve pediment yiizeyindeki seller ile kiiltiirel dolgularin biiyiik 6l¢tide Tuul Irmagina
tasindig1 saptanmigtir.

Anahtar Kelimeler: Togu Balik, Mogolistan, Jeomorfoloji, Paleocografya, Jeoarkeoloji
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ABSTRACT

The Mongolian steppes and the surroundings of the rivers here have provided living environments
suitable for ancient cultures from prehistory to the present. The Tuul River area is a place where
important Mongolian and Turkish traces can be found. Archaeological findings indicating that the
city of Togu Balik, mentioned in ancient Turkish inscriptions but whose location has not been
determined until today, could be located in this area have led to a multidisciplinary project in
Hermen Denj with the support of TIKA. According to archaeological data, it was determined that
the first phase of the settlement, which has two different phases, was the Togu Balik settlement of
the Uyghurs. This study aimed to investigate the environmental changes in the last 3000 years in
the excavation area and its surroundings and to determine the paleogeographic conditions. First of
all, it was aimed to understand the paleoclimate and old land use characteristics. With this
approach, two drillings with a depth of 3 to 6 m were made at the bottom of two suitable lakes in
the north and south of the settlement with the borehole drilling method, and then 17 drillings were
made in the excavation areas and the surrounding natural-cultural fillings. In addition to these,
samples were taken from old altar areas, ceramic workshops, old fire layers, fillings of the city's
compressed soil walls, wood pieces and c14 samples for dating. Elemental (ICP, XRF, XRD), grain
size, calcium, microfossil and organic matter analyses of samples have been started. Thus, natural
environment changes were evaluated with proxy data and their effects on humans have been
interpreted in detail. The first findings showed that immediately after the Togu Balik settlement,
which corresponds to 680 AD, aridity increased significantly, pediment relief developed from the
foothills of the surrounding mountains to the area where the river terraces began in the steppes at
an average altitude of 1000 m, and the settlement existed along the belt where the pediment ended.
It has been determined that gully erosion was dominant in the area and that the cultural fillings on
the pediment surface were largely carried to the Tuul River by floods.

Keywords: Togu Balik, Mongolia, Geomorphology, Paleogeography, Geoarcheology
Acknowledgements: We would like to thank TIKA for its full support of the Hermen Denj project,
our Mongolian partner Mongolian Academy of Sciences and its academics, and Rector of The
Izmir Katip Celebi University Prof. Dr. Saffet Kose for his encouragement and support throughout
the work.
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Uygur Kenti Togu Balik’in Duvarlari, Hermen Denj Pedimenti ve Tuul Irmag: Vadisi.
Walls of The Uygur Settlement Togu Balik, Hermen Denj Pediment and Tuul River Valley.
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ABSTRACT

During the last three decades, advances in geospatial technologies such as Geographic Information
Systems (GIS) and spatial modeling methods have provided significant benefits for measuring and
monitoring soil erosion. Their integration into cultural heritage preservation and monitoring efforts
is anew field of applied soil and water conservation. The current morphology of Resuloglu Mound
clearly shows that soil erosion has dramatically impacted the landscape in ancient and modern
times. The main objective of this study is to present an interdisciplinary technique for analyzing
natural hazards, including climate change and anthropogenic effects, in the context of cultural
heritage.

We apply a modeling approach to deepen our understanding of the influences of land use, climate
change dynamics, and intricate interactions within natural and anthropogenic systems in the setting
of an agricultural rangeland and crop management landscape. The QGIS-based geospatial interface
for the Water Erosion Prediction Project (WEPP) model simulates soil erosion rates. Furthermore,
we explore proactive strategies to mitigate potential threats to cultural heritage and the grazing
rangeland and agricultural fields surrounding the site to develop an integrated protection plan for
these vulnerable sites and stakeholders of the neighboring managed agroecosystems. The
QGeoWEPP model is initially applied to eight slopes, with four undisturbed and four disturbed, as
well as some fields of major crops (harvest yields are used to parameterize the hydrology and plant
growth in the model). The results of this project support the scientific component of comprehensive
conservation policies to preserve natural and cultural landscapes in collaboration with local
governments.

Keywords: Cultural heritage, Geomorphology, GIS, Soil erosion, WEPP.

OZET

Son otuz yilda, Cografi Bilgi Sistemleri (CBS) ve mekansal modelleme yontemleri gibi cografi
teknolojilerdeki gelismeler, toprak erozyonunun Olgiilmesi ve izlenmesi konusunda Onemli
faydalar saglamistir. Bu teknolojilerin kiiltiire] mirasin korunmasi ve izlenmesine entegrasyonu,
uygulamali toprak ve su koruma calismalarinin yeni bir alanidir. Resuloglu Hoytigli'niin mevcut
morfolojisi, toprak erozyonunun antik ve modern zamanlarda peyzaj iizerinde ciddi bir etkiye
sahip oldugunu agik¢a gostermektedir. Bu caligmanin temel amaci, kiiltiirel miras baglaminda
iklim degisikligi ve insan kaynakli etkiler de dahil olmak iizere dogal tehlikelerin analizine yonelik
disiplinlerarasi bir teknik sunmaktur.
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Arazi kullanimi, iklim degisikligi ve dogal ile insan kaynakli sistemlerin etkilesimlerini anlamak
i¢cin bir modelleme yontemi kullaniyoruz. Su Erozyonu Tahmin Projesi (WEPP) modeline dayali
QGIS tabanli cografi arayiiz, toprak erozyon oranlarini simiile etmektedir. Ayrica, kiiltiirel miras,
otlak ve cevredeki tarim alanlarina yonelik olasi tehditleri azaltmak icin proaktif stratejiler
arastirarak, bu hassas alanlar ve komsu yonetilen tarimsal ekosistemlerin paydaslari i¢in biitiinlesik
bir koruma plan1 gelistirmeyi hedefliyoruz. QGeoWEPP modeli baslangicta dort rahatsiz
edilmemis ve dort rahatsiz edilmis yamag olmak {izere sekiz yamaca ve bazi ana tarim alanlarina
(modelde hidrololoji ve bitki biiylimesini parametrelemek i¢in hasat verimleri kullanilmaktadir)
uygulanmustir. Bu projenin sonuglari, dogal ve kiiltlirel peyzajlarin korunmasia yonelik yerel
hiikiimetlerle is birligi i¢inde kapsamli koruma politikalarinin bilimsel bilesenini desteklemektedir.
Anahtar Kelimeler: Kiiltiirel miras, Jeomorfoloji, CBS, Toprak erozyonu, WEPP.
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ARKEOLOJIK MIRASIN DiJITALLESTIRILMESI: RESITKOY BARAJI
KAZILARI

DIGITALIZATION OF ARCHAEOLOGICAL HERITAGE: RESITKOY DAM EXCAVATIONS

Kalin TOK!, Orkan Ozcan'

! Istanbul Teknik Universitesi,Avrasya Yer Bilimleri Enstitiisti, 34000 Istanbul
Email: kalintok@hotmail.com

OZET

Bu calisma, Resitkdy baraji kazilar sirasinda ortaya cikarilan tarihi bir kilisenin Insansiz Hava
Arac1 (IHA) kullanilarak yapilan 3D modellemesini ve dijitallestirilmesini incelemektedir. IHA ile
elde edilen termal ve optik veriler, yapinin hem yiizeysel hem de altta yatan 6zelliklerinin detayli
bir sekilde analiz edilmesine olanak saglamistir. Calismanin amaci, arkeolojik yapilarin dijital
teknolojiler kullanilarak nasil belgelenebilecegini ve korunabilecegini gdstermektir. IHA ile
gerceklestirilen ucuslar sirasinda, kilisenin mimari detaylarini ve termal anomalilerini yakalamak
icin yiksek ¢oziintirliiklii goriintiiler ve termal veriler toplanmigtir. Bu veriler, fotogrametri ve
termografi teknikleri ile birlestirilerek yapinin 3D modeli olusturulmus ve yapinin hem yiizey hem
de yap1 alt1 analizleri ger¢eklestirilmistir.

3D modelleme siireci, kiiltiirel mirasin korunmasi ve belgelenmesi i¢in yeni bir ydntem
sunmaktadir. Dijital model, yapinin mevcut durumunu ayrintili bir sekilde belgeleyerek,
restorasyon ve egitim amach kullanimlar igin referans olusturmaktadir. Bu ¢alisma, IHA destekli
3D modelleme ve termal goriintiilleme tekniklerinin arkeolojik aragtirmalarda sundugu yenilik¢i
yaklagimlar1 vurgulamakta ve dijital teknolojilerin kiiltiirel mirasin korunmasina katkilarini ortaya
koymaktadir.

ABSTRACT

This study investigates the 3D modeling and digitization of a historic church unearthed during the
excavations of the Resitkdy dam using an Unmanned Aerial Vehicle (UAV). The thermal and
optical data acquired by the UAV allowed for a detailed analysis of the structure's superficial and
underlying features. The study aims to demonstrate how archaeological structures can be
documented and preserved using digital technologies. During the UAV flights, high-resolution
images and thermal data were collected to capture the church's architectural details and thermal
anomalies. These data were combined with photogrammetry and thermography techniques to
create a 3D model of the building, and both surface and sub-surface analyses were performed.
The 3D modeling process offers a new method for conserving and documenting cultural heritage.
The digital model documents the current condition of the building in detail and provides a
reference for restoration and educational purposes. This study highlights the innovative approaches
offered by UAV-assisted 3D modeling and thermal imaging techniques in archaeological research
and demonstrates the contribution of digital technologies to the preservation of cultural heritage.
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HOLOSEN’DEKI KIYI CIZGISI DEGISMELERININ iZMIR KORFEZI
CEVRESINDEKIANTIK YERLESMELERE ETKISI; IZMIR’IN
PALEOCOGRAFYA VE JEOARKEOLOJISI

THE EFFECTS OF SHORELINE CHANGES IN THE HOLOCENE ON ANCIENT
SETTLEMENTS AROUND THE GULF OF IZMIR; PALEOGEOGRAPHY AND
GEOARCHAEOLOGY OF IZMIR

Aylin KARADAS', Rifat ILHAN?, Serdar VAR.DARZ, Mehmet DOGAN', Berkay
YILMAZ!, Ertug ONER!

'Ege Universitesi, Cografya Boliimii, 35100 Izmir
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OZET

Yerlesme tarihi 8500 y1l 6nceye giden Izmir Kenti, Izmir Korfezi kiyilarinda yayilmistir. Kentin
ilk yerlesmeleri, Yesilova, Yassitepe, Ipeklikuyu hoyiikleridir. Bunlar Bornova Ovasinda bugiinkii
kiy1 ¢izgisinden ortalama 4 km igeridedir. Bornova Ovasi kiyisindan 600 m kadar igerideki
Bayrakli Hoyiigii, Izmir’in kent anlamindaki ilk yerlesimidir. Bu ilk Izmir kentinin tarihi 5000 y1l
oncelere gider. Bayrakli Hoytiglindeki yerlesim, jeostratejik ve jeopolitik nedenlerle 2400 y1l 6nce
Pagos Dag1 eteklerindeki Smyrna’ya taginmistir. Smyrna limanindan kentin ve eyaletin mallari
Akdeniz cografyasina ihra¢ edilmis; Dogu ve Bati’dan gelen mallar da buradan diger bolgelere
aktarilmistir. Boylece 8500 yil dnce Yesilova’da baslayan Izmir’in hikayesi 5000 yil dnce
Yassitepe’de, sonrasinda Bayrakli Hoyligiinde devam etmis, 2400 yil Oncelerde Pagos
eteklerindeki Smyrna’da noktalanmistir. Korfezin kuzeyindeki Gediz Deltasinda tarihi 4000 y1l
onceye giden Panaztepe, kuzeyinde Larisa ve deltanin u¢ kismindaki Leukai bulunur. Yine izmir
Korfezi gliney kiyilarinda tarihi 5-6 Binyil 6dncesine uzanan Limantepe ve Klazomenai yer alir.
Béylece, Izmir Kérfezi kiyilarinm 8500 yillik yerlesme tarihi oldugu goriiliir. Ancak yerlesmelerin
ilk kurulduklar1 zamandan giiniimiize dogal cevreleri oldukca degigmistir. Degismelerin temel
nedenleri deniz seviyesi ile aliivyal bogulmalara bagh kiy1 ¢izgisi degismeleridir. Ekibimiz 1990’11
yillardan giiniimiize Izmir Kérfezini ¢evreleyen Gediz Deltasi, Bornova Ovasi, Urla kiy1 diizliigii
ve Konak cevresindeki algak kiyilarda, delgi sondaj yontemli paleocografya ve jeoarkeoloji
arastirmalar1 gerceklestirmistir. Son Buzul Maksimunda -130 metrelerde olan deniz seviyesinin,
6000 y1l 6nce giliniimiiz seviyesine ulastig1 bilinir. Deniz seviyesi ylikselince kara durumundaki
alcak kiyilar once s1g denizle kaplanmis; yiikselmenin durmasinin ardindan aliivyonlarla dolup
giiniimiizdeki sekillerini almistir. Sunumda, Holosen siiresince, Izmir Kérfezini cevreleyen
diizliiklerdeki dogal cevre degismeleri, arkeolojik sit alanlarina olan etkileriyle birlikte
aciklanacaktir.

Anahtar Kelimeler: Izmir Korfezi, Paleocografya, Jeoarkeoloji, Aliivyal Jeomorfoloji, Kiy1
Cizgisi Degismeleri

ABSTRACT
The city of Izmir, with a settlement history dating back 8,500 years, stretches along the shores of
the Izmir Bay. The first settlements of the city are Yesilova, Yassitepe, and Ipeklikuyu mounds,
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located in the Bornova Plain, approximately 4 km inland from the present coastline. Bayrakli
Mound, situated about 600 meters inland from the coastline of the Bornova Plain, is the first urban
settlement of Izmir. The history of this first city of [zmir goes back 5,000 years. Due to geostrategic
and geopolitical reasons, the settlement at Bayrakli Mound was relocated 2,400 years ago to
Smyrna at the foothills of Mount Pagos. Goods from the city and province were exported from
Smyrna’s port to the Mediterranean region, while goods from both the East and West were
distributed to other regions from here. Thus, the story of Izmir, which began 8,500 years ago in
Yesilova, continued 5,000 years ago in Yassitepe, followed by Bayrakli Mound, and culminated
2,400 years ago in Smyrna at the foothills of Mount Pagos. In the Gediz Delta, to the north of the
bay, are Panaztepe, dating back 4,000 years, Larisa to the north, and Leukai at the tip of the delta.
On the southern shores of the Izmir Bay, Limantepe and Klazomenai, with histories reaching back
5-6 millennia, are located. Thus, the shores of Izmir Bay have an 8,500-year-long settlement
history. However, the natural environment of these settlements has significantly changed since
their establishment. The primary reasons for these changes are shifts in the coastline due to sea
level rise and alluvial inundations. Since the 1990s, our team has conducted paleogeography and
geoarchaeology research using borehole drilling methods on low-lying shores around the Izmir
Bay, including the Gediz Delta, Bornova Plain, Urla coastal plain, and the surroundings of Konak.
It is known that sea levels, which were around -130 meters during the Last Glacial Maximum,
reached their current level 6,000 years ago. As sea levels rose, low-lying coastal areas, previously
land, were first covered by shallow seas. After the rise halted, these areas were filled with alluvium,
taking their present forms. In the presentation, the natural environmental changes in the low-lying
plains surrounding Izmir Bay during the Holocene and their effects on archaeological sites will be
explained.

Keywords: Izmir Gulf, Paleogeography, Geoarcheology, Alluvial Geomorphology,
Coastline Changes
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CIGLI-MAVISEHIR CEVRESININ (iZMIR) GEC HOLOSEN
PALEOCOGRAFYASI VE GECIT KALE ILE MENEMEN ISKELESI UZERINE
JEOARKEOLOJIK DEGERLENDIRMELER

LATE HOLOCENE PALEOGEOGRAPHY OF CIGLI-MAVISEHIR SURROUNDINGS AND
GEOARCHAEOLOGICAL INTERPRETATIONS ON GECIT CASTLE AND MENEMEN PIER

Serdar Vardarl, Emre Karaz, Dilan Demirel’
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OZET

Cigli-Mavisehir semtleri Izmir Kérfezi’nin kuzey kenarnda Gediz ve Karsiyaka deltalarmin
arasindaki kiy1 seridinde yer almaktadir. Gediz Irmagi’nin eski agizlarindan biri bu kiyida
bulunmaktadir. Kiy1ya agilan eski akarsu yatagiin g¢evresi ise deniz seviyesinin 1-2 metre kadar
tizerinde bir kiy1 batakligidir. Gliniimiizde kentsel doku ile ortiilmiis olan kiy1 kusagi ve gerisindeki
diizlikte son 3000 yilda meydana gelen degismeler dikkate degerdir. Ozellikle Osmanl
doneminde Gediz Irmag1 yatagimin buradan alinarak eski yatagina tasginmasinin (1886) dogal
ortamin dinamiklerde yarattig1 etki son 138 yil boyunca alanin kullanimini dogrudan etkilemistir.
Bu degisimin anlasilabilmesi icin Ge¢ Holosen 6zelliklerinin aydinlatilmasma ihtiyag
duyulmustur. Bu amagla sahada delgi sondajlar yapilmis ve alinan karotlarin tane boyu, mikrofosil
ve element analizleri ile paleocografya 6zellikleri yorumlanmistir. Caligmalarin sonunda Yamanlar
Dagi’ndan etege uzanan eski dolgularin Neolitik’te bugilinkii denizin tabanina dogru uzandigi,
Tung Cagi ile birlikte Holosen Transgresyonuna bagli olarak Gediz ve Karsiyaka deltalar: arasina
sokulan genis bir koyun ve bunun ¢evresinde kiy1 batakliginin var oldugu belirlenmistir. Orta
Holosen’e tekabiil eden bu biiyiik degisimden sonra Gediz Irmagi’nin agzimnin son 2000 yilda bu
alana yoneldigi, kiy1 oniinilin siglastigi, genis bir kiy1 batakliginin ve Mavisehir ile kuzeyinde bir
lagiinii olustugu saptanmistir. Osmanli déneminde insaa edilen demiryolu batakligin kuzey
kenarindan gecerken giineyinde bugiinkii Bostanl1 Camii KB kesimindeki Menemen Iskelesi ile
baglantili hale getirilmistir. Bu alanda Osmanli’nin korfezi kontrol etmek icin yaptirdigi Gegit Kale
de bulunmaktadir. iskele ve kalenin mevkileri yapilan galigmalarla belirlenmistir. ilgili alanm
Gediz Yatagi degismeden once hizla siglagtigi bilinmektedir. Calismalarimiz yatak degisikliginin
sonrasi alanin genisce bir bataklik oldugunu ortaya koymustur. Saha 1980 sonrasinda doldurularak
imara agilmustir.

Anahtar Kelimeler: Cigli-Mavisehir, Gegit Kale, Menemen Iskelesi, Paleocografya, Jeorkeoloji

ABSTRACT

The Cigli-Mavisehir districts are located on the northern edge of the Gulf of Izmir, on the coastline
between the Gediz and Karsiyaka deltas. One of the old mouths of the Gediz River is located on
this coast. The area around the old river bed that opens to the coast is a coastal marsh 1-2 meters
above sea level. The changes that have occurred in the coastal belt and the plain behind it, which
are currently covered with urban tissue, in the last 3000 years are remarkable. Especially during
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the Ottoman period, the effect of the Gediz River bed being moved from here to its old bed (1886)
on the dynamics of the natural environment has directly affected the use of the area for the last 138
years. In order to understand this change, it was necessary to clarify the Late Holocene features.
For this purpose, alluvium core drillings were carried out in the field and the grain size, microfossil
and element analyses of the cores has done and their paleogeographic features were interpreted.
As aresult of the studies, it was determined that the old fillings extending from Yamanlar Mountain
to the foothills extended towards the present sea floor in the Neolithic period, and that there was a
large bay inserted between the Gediz and Karsiyaka deltas and a coastal marsh around it due to the
Holocene Transgression together with the Bronze Age. It was determined that after this major
change corresponding to the Middle Holocene, the mouth of the Gediz river turned towards this
area in the last 2000 years, the coastline became shallower, a large coastal marsh and a lagoon
formed in Mavisehir and to the north. The railway built during the Ottoman period passed through
the northern edge of the swamp and was connected to the Menemen Pier in the south of today's
Bostanli Mosque in the NW part. The Gegit Castle built by the Ottomans to control the gulf'is also
located in this area. The locations of the pier and the castle were determined by the studies. It is
known that the relevant area was rapidly shallowing before the Gediz river channel changed. Our
studies revealed that the area was a large swamp after the bed change. The area was filled and
opened to development after 1980.

Keywords: Cigli-Mavisehir, Gegit Castle, Menemen Pier, Paleogeography, Geoarchaeology
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IZNIK GOLU (KB TURKIYE) COKELLERINDEN KUZEY ANADOLU
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OZET

Kuzey Anadolu Fayr'nin (KAF) orta kolu tarafindan sinirlanan iznik Gélii, ana kolun yaklasik 40
km giineyinde tektonik bir goldiir. Ge¢miste, enstriimantal donemdeki (son 150 yil) sessizligi
nedeniyle sismik aktivitesi tartisitlmistir. Multibeam batimetrik ve 3.5 kHz sismik veri
aragtirmalarini igeren son jeofizik arastirmalar, Iznik Gélii'nde iki aktif fay tespit etmistir. 1znik
kenti yakininda gegen Dogu-Bat1 yonlii iznik Fayi'nin (IF) her iki tarafindan karot alma galismalari
ile 14 kisa (<4 m) ve 3 uzun (Maks. 15 m) sediman karotu toplanmistir. Sedimantolojik analizler,
IF boyunca son yirtilmanin MS 1065 yilinda meydana geldigini ve sehrin arkeolojik kayitlarinda
belgelenmis tarihsel yikici bir depremle ayni zamana denk geldigini ortaya koymustur. Bes biiytik
yirtiima olay1 daha MS 121, MO 538, MO 1755, MO 2809 ve MO 5327 yillarina tarihlenmektedir;
bu da zaman i¢inde sabit bir faaliyete ve son 5 kyr icin en az 968 +/- 235 yillik olas1 bir geri doniis
stiresine isaret etmektedir. Pale-kiy1 ¢izgileri, fay1 cevreleyen yogun bir sismik grid icerisinde
tanimlanmistir ve bu egik atimlh fay i¢in GPS 2,5 mm/y1l ile uyumlu olarak uzun vadeli yatay
kayma tahmini olan 3.12 + 0,39 mm/yil ile uyumludur. Bu yeni bulgular, iznik fay segmentinin
yogun niifuslu bolgelerden gecen ve sismik tehlike degerlendirmelerine entegre edilmesi gereken
ana fay sistemine katkisin1 anlamak agisindan énemlidir.

ABSTRACT

Lake Iznik is a tectonic lake bordered by the middle strand of the North Anatolian Fault (MNAF),
~40 km south of its main strand. In the past, its seismic activity being discussed due to its quietness
during the instrumental period (last 150 years). Recent geophysical investigations, including
multibeam bathymetric and 3.5 kHz seismic data surveys, have identified two active faults in Lake
Iznik. Through coring campaigns, 14 short- (<4 m) and three long- (Max. 15 m) sediment cores
were collected from both sides of the E-W Iznik Fault (IF), which runs close to Iznik city.
Sedimentological analyses revealed that the last rupture along the IF occurred in 1065 CE,
coinciding with a historically documented destructive earthquake in the city's archaeological
record. Five additional major rupture events are dated back to 121 CE, 538 BCE, 1755 BCE, and
2809 BCE, and 5327 BCE, suggesting a constant activity through time and a possible return period
of at least 968 +/- 235 yr for the last 5 kyr. Paleoshorelines have been identified in a dense seismic

6-8 Kasim 2024, istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisti, istanbul/Tirkiye 82



% TURQUA

grid surrounding the fault, enabling estimation of a long-term horizontal offset of 3,12 + 0,39
mm/yr, coherent with GPS 2,5 mm/yr, for this oblique strike-slip fault. These new findings are
significant to understand the contribution of this Iznik fault segment to the main fault system,
which crosses densely populated areas and should be integrated into seismic hazard assessments.

GRAFIK OZET/ GRAPHICAL ABSTRACT

Sediments cores

Calismamizin kavramsal diyagrami. /znik Fayi'nin kesit ¢izimi ve fay boyunca en son
karilmalarin yasini belgeleyen ¢alismamizin onemi.
Conceptual diagram of our study. Cross-section of the Iznik Fault and our study documenting
the age of the latest ruptures along the fault.
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YAPAY ZEKA iLE DEPREM TAHMINi: KAHRAMANMARAS DEPREMIi VE
ETKIiLERI UZERINE INCELEMELER
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OZET

Dogal afetler, insanligin varolus miicadelesindeki en biiyiik zorluklardan biridir ve tarih boyunca
maddi kayiplarin yani sira toplumsal, kiiltiirel ve psikolojik etkilerle derin izler birakmuistir.
Tiirkiye, tektonik, topografik ve iklim 6zellikleri nedeniyle sik sik dogal afetlerle karsilasan bir
tilkedir; ozellikle depremler, ekonomik, sosyal, kiiltiirel ve c¢evresel hasarlar agisindan dikkat
cekici sonuglar dogurmustur. Tiirkiye deprem tarihinde Snemli bir yer tutan Kahramanmaras
depremi, 6 Subat 2023'te Ms=7.8 siddetinde Pazarcik ilgesinde meydana gelmistir. Depremin
merkezi, Olii Deniz Fay Zonu'nun (ODFZ) kuzeydogu uzantisinda, Gaziantep'in yaklagik 20 km
batisinda bulunmaktadir. Ayni tarihte, Elbistan ilgesinde Ms=7.6 siddetinde bir bagka deprem daha
yasanmustir. Bu iki biiyiik depremin etkileri, Kahramanmaras’in yan1 sira Hatay, Gaziantep,
Adiyaman, Adana, Diyarbakir, Elazig, Malatya, Kilis, Osmaniye ve Sanliurfa olmak tizere Dogu
Anadolu Fay Zonu (DAFZ) iizerinde bulunan 10 sehirde hissedilmis ve biiylik yikimlara yol
acmistir. 20 Subat 2023'te Hatay'in Yayladagi’nda Ms=6.4 siddetinde bir iiglincii deprem
gerceklesmis ve bolgede Ms>3 olan 6000'den fazla art¢1 sarsint1 devam etmistir. Bolgenin tektonik
yapis1 olduk¢a karmasik olup, DAFZ ve ODFZ gibi biiyiik fay zonlar tarafindan sekillenmistir.
Bu fay zonlari, bolgenin jeolojik aktivitesinin ana unsurlarini olusturmaktadir. Akdeniz Bolgesi,
Dogu Anadolu Bolgesi ve Giineydogu Anadolu Bdlgesi’nin birlesim alaninda yer alan
Kahramanmarag’ta, meydana gelen 6nemli depremler sonrasi yapilan literatiir degerlendirmesi,
yapay zeka tabanli yontemlerin kullanildigi deprem tahmini ve izleme ¢aligmalarinin eksikligini
ortaya koymaktadir. Bu ¢alismanin amaci, tarihsel ve aletsel donemlere ait depremleri entegre bir
sekilde ele alarak, yapay zeka tabanli tahmin yoOntemleriyle bu alandaki bilgi boslugunu
doldurmaktir. Deprem riski altindaki bolgelerde, yapay zeka tabanli deprem calismasi, gecmis
verileri analiz ederek depremlerin olasiligini daha dogru bir sekilde tahmin etmeye ve boylece
depremin etkilerini azaltarak toplumlarin hazirlikli olmasina 6nemli katkilar saglayacaktir.
Anahtar Kelimeler: Dogal afet, Kahramanmaras depremi, Deprem tahmini, Yapay zeka
yontemleri

ABSTRACT

Natural disasters are one of humanity's greatest challenges in its struggle for survival, leaving
indelible marks throughout history, not only in terms of material loss but also in social, cultural,
and psychological consequences. Turkey is prone to natural disasters due to its tectonic,
topographic, and climatic features; earthquakes, in particular, have caused significant economic,
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social, cultural, and environmental damage. The Kahramanmarag earthquake, a significant event
in Turkish earthquake history, struck the Pazarcik district on February 6, 2023, with a magnitude
of Ms=7.8. The earthquake's epicenter is about 20 kilometers west of Gaziantep, on the
northeastern extension of the Dead Sea Fault Zone (DSFZ). On the same date, another earthquake
with a magnitude of 7.6 occurred in the Elbistan district. These two major earthquakes caused
significant damage in ten cities along the East Anatolian Fault Zone (EAFZ), including
Kahramanmaras, Hatay, Gaziantep, Adiyaman, Adana, Diyarbakir, Elazig, Malatya, Kilis,
Osmaniye, and Sanliurfa. On February 20, 2023, a third earthquake with a magnitude of Ms=6.4
occurred in Yayladagi, Hatay, and the region experienced over 6000 aftershocks with a magnitude
of Ms>3. The region has a complex tectonic structure shaped by major fault zones like EAFZ and
ODFZ. These fault zones are the primary drivers of the region's geological activity. A literature
review conducted following the major earthquakes in Kahramanmaras, which is located at the
intersection of the Mediterranean Region, Eastern Anatolia Region, and Southeastern Anatolia
Region, reveals a scarcity of earthquake prediction and monitoring studies using artificial
intelligence-based methods. The aim of this research is to fill a knowledge gap in this field by
combining earthquakes from historical and instrumental periods and employing artificial
intelligence-based prediction methods. In earthquake-prone regions, artificial intelligence-based
earthquake studies can significantly enhance the accuracy of predicting earthquake probabilities
by analyzing historical data, helping to mitigate the impact of earthquakes and better prepare
societies for future events.

Keywords: Natural disaster, Kahramanmaras earthquake, Earthquake prediction, Artificial
intelligence methods
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KAYNARPINAR-KARLIOVA (BINGOL) DEPREMININ (14/06/2020)
MEKANSAL ANALIZI VE JEOMORFOLOJIYE YANSIMASI
(SUNULMAMISTIR)

SPATIAL ANALYSIS OF KAYNARPINAR-KARLIOVA (BINGOL) EARTHQUAKE (14/06/2020)
AND ITS REFLECTION ON GEOMORPHOLOGY

Vedat AVCi'

! Bingél Universitesi, Cografya Béliimii, 12000 Bingol
Email: vavci@bingol.edu.tr

OZET

Bu c¢alisma, 14 Haziran 2020 tarihinde Kaynarpmar-Karlioya’da“ymeydanha gelen 5,9
biiyiikligiindeki depremin mekénsal analizini ve jeomorfolojiye’ yansimasini ortaya koymayi
amaclamaktadir. 14 Haziran 2020 tarihinde, Kandilli Rasathangsive Deprem Arastirma Enstitiisii
(Krdae) tarafindan merkez issii Kaynarpinar-Karliova olarak bildifilen si8 odakli, orta siddette bir
deprem meydana gelmistir. Depremde bir kisi hayatin1 kaybetmis,.¢0k” sayida yap1 hasar gormiis
ya da yikilmistir. Depremde, hasar en fazla Kaynarpinar, Dinatbey ve Elmali kdylerinde, kirsal
meskenlerde meydana gelmistir. Caligma sahasi, Kuzey"AnadoluFay Zonu (KAFZ) icerisinde yer
almaktadir. Bu zonda birikinti koni ve yelpazeleri, otelenmeler, kiitle hareketleri ve sicak su
kaynaklar1 aktif tektonik belirteclerdir. Peri SuyusCayl”Vadisi’'nde aktiiel sicak su c¢ikislari
bulunmaktadir. Bu ¢alismada relokasyonu yapilmis'195 adet deprem noktasi ile mekansal analizler
ve depremin jeomorfolojiye yansimasiapsaminda”arazi caligmalar1 yapilmistir. Depremlerin
mekansal analizi kapsaminda ortalama merkez,7agirlikli ortalama merkez, medyan merkezi,
optimize edilmis sicak nokta analizleti uygulanmistir. Analiz sonuglarina gore; ortalama merkez
Kaynarpinar kdyiiniin 6 km, medyanymeskezi ise 4,5 km batisidir. Optimize edilmis sicak nokta
analizi, sicak noktalarin (%y99%giiven s€viyesinde) Kaynarpimar koyiiniin 6 km batisinda yer
aldigin1 gostermektedir. Bu depremil€ Karliova-Yedisu arasinda Peri Suyu Cay1 Vadisi’'nde akma,
kayma ve diisme seklindekiitle*hareketleri meydana gelmis, Sarikusak koyii eski yerlesmesinin
giineybatisinda yer alan‘sirtta 500 m uzunlugunda yiizey kirigi ile Peri Suyu Cay1 Vadisi’nin
yamaglarinda deformasyonlar’gdzlenmistir. Kiitle hareketleri daha ¢ok Kaynarpinar-Dinarbey -
Elmali arasinda ve Sariku§ak cevresinde meydana gelmistir. Ana sokla meydana gelen kaya
diismeleri seyir*halindeki bir aracin zarar géormesine, art¢1 soklarla meydana gelen heyelan ise
Karliova-Yedisu karayolunun kapanmasina neden olmustur. Kiitle hareketleri daha ¢ok, Peri Suyu
Cay1 Vadisi’nin yiiksek egime sahip yamaclarinda meydana gelmistir.

Anahtar Kelimeler: Kaynarpinar-Karliova Depremi, Mekansal Analiz, Kiitle Hareketleri

ABSTRACT

This study aims to put forth the spatial analysis and the reflection of the earthquake of 5,9
magnitude on geomorphology, which took place on the 14th of June 2020, in Kaynarpinar-
Karliova. On June 14, 2020, a shallow focus and moderate earthquake occurred, whose epicenter
was reported as Kaynarpmar-Karliova by the Kandilli Observatory and Earthquake Research
Institute (KRDAE). One person lost his life in the earthquake, many structures were damaged or
destroyed. The damage affected the rural residences in the villages of Kaynarpinar, Dinarbey and
Elmali the most severe. The study area is located within the North Anatolian Fault Zone (NAFZ).
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In this zone, there are active tectonic indicators such as alluvial cones and fans, offsets, mass
movements and hot springs. There are also current hot water outlets in Perisuyu Stream Valley. In
this study, spatial analyses were performed with 195 relocated earthquake points, and field studies
were conducted within the scope of the reflection of the earthquake on geomorphology. Mean
center, weighted mean center, median center and optimized hot spot analyses were applied within
the scope of spatial analysis of earthquakes. According to the analysis results, the mean center is
6 km and the median center is 4.5 km west of Kaynarpinar village. Optimized hot spot analysis
shows that hot spots (99% confidence level) are located 6 km west of Kaynarpinar Village. This
earthquake caused mass movements in the form of flow, slide and fall occurred in Peri Suyu Stream
Valley between Karliova and Yedisu, and a 500 m long surface rupture was observed on a ridge
located southwest of the old settlement of Sarikusak village, and deformations were seen on the
slopes of Peri Suyu Stream Valley. Mass movements occurred mostly between Kaynarpinar-
Dinarbey-Elmal1 and around Sarikusak. Rockfalls due to the main shoek cauised damage to a
vehicle passing by, and aftershock landslides caused the closure of Karliova-Yedisu Highway.
Most mass movements took place on the high slopes of Peri Suyu Stream Valley,

Keywords: Kaynarpmar-Karliova Earthquake, Spatial Analysis, Mass'Movements.
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6 SUBAT 2023 TURKIYE DEPREMLERI SONRASI OLUSAN YUZEY
KIRIKLARININ MAKINE OGRENIMi METOTLARI KULLANILARAK
TESPIT EDILMESI

SURFACE RUPTURE DETECTION AS A RESULT OF THE EARTHQUAKES THAT STRUCK
TURKIYE ON FEBRUARY 6, 2023, USING MACHINE LEARNING METHODS

Deniz Amil Aymutlu!, Burak Can Celikci?, Siileyman Fatih Burasoglu!, Emirhan Kili¢!,
Muhammet Oztemur!, Berker Yiicesan!, Orkan Ozcan?.
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OZET

Bu calisma, 6 Subat 2023 tarihlerinde ger¢eklesmis, can kayiplarina ve biiyiik yikimlara yol agmis,
merkezi Kahramanmaras, Tiirkiye olan 7.8 ve 7.6 biyiikliglindeki (Mw) iki depreme
odaklanmaktadir. Bu depremler, Dogu Anadolu Fay Zonu boyunca yaklasik 400 km uzunlugunda
ve genis alana yayilan bir¢ok yiizey kirigi meydana getirmistir. Calismanin ilk amaci, olusmus
ylizey kiriklarini, yapay zekay1 yer bilimlerine entegre ederek ve makine 6grenimi yontemlerini
kullanarak tespit etmektir. DJI Matrice 300 RTK dronu kullanilarak 5 cm piksel ¢oziiniirliigiinde
veriler elde edilmistir. Drone fotograflar1 iizerinde, ylizey kiriklari manuel olarak cizilmis,
fotografta yiizey kiriklar1 hari¢ kalan bolgeler Python yazilimi araciligi ile siyah renkte kalacak
sekilde ayrilmistir. Bu sayede yiizey kiriklarmin makine 6grenimi i¢in net bir sekilde ayrimi
saglanmistir.  Yiizey kiriklar1 etiketlenen fotograflar, makine &grenimi igin yazilim
kiitiiphanelerinden biri olan TensorFlow kullanilarak egitim modeli olusturulmustur ve 0,15'lik bir
minimize edilmis maliyet fonksiyonu elde edilmistir. Ancak model, fotograflardaki siyah
bolgelerin beyaz bolgelere oranla fazla olmasindan dolay1 dengesizlik yagamistir. Bu duruma karst
calisma, yapay zekay1 yer bilimlerine entegre ederek deprem sonrasi olusan ylizey kiriklarinin
dogru ve hizli bir sekilde haritalanmasi konusunda potansiyel ortaya koymaktadir. Modelin
dogrulugunu arttirmak i¢in veri setinin zenginlestirilmesi ve iyilestirmeler gereklidir. Modelin
gelistirilmesi, depreme miidahale ve tehlike analizlerini yapilmasi

konusunda 6nemli bir yere sahip olacaktir. Bu calisma, Earth3Bee Laboratuvari tarafindan
desteklenmektedir.

ABSTRACT

This study focuses on the two earthquakes that occurred February 6, 2023 with epicenters in
Kahramanmaras, Tiirkiye and magnitudes of 7.8 and 7.6 (Mw) resulting in fatalities and significant
destruction. An extensive area was affected by the multiple surface ruptures resulting from these
earthquakes along the East Anatolian Fault Zone, which extends for approximately 400 km. The
main goal of the project is to use machine learning techniques and artificial intelligence to combine
the Earth Sciences and detect the consequent surface ruptures. The DJI Matrice 300 RTK drone
was used to collect data with a 5 cm pixel resolution. On the drone images, surface ruptures were

6-8 Kasim 2024, istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisti, istanbul/Tirkiye 88


mailto:aymutlu21@itu.edu.tr

#% TURQUA

manually marked, and Python script was used to mask in black the areas that did not contain the
ruptures. This made it possible to distinguish surface ruptures for machine learning. TensorFlow,
a machine learning software library, was utilized to create a training model from the images of
labeled surface ruptures, while the model generated a minimized cost function of 0.15. However,
since there were more black than white areas in the images, the model remained unstable. The
study addresses the issue by demonstrating that artificial intelligence could be quickly and
accurately utilized in Earth Sciences to map surface ruptures that are generated by earthquakes. To
improve the model's accuracy, the dataset needs to be enriched and enhancements are required.
Developing the model will play a crucial role in earthquake response and hazard analysis. This
study is supported by Earth3Bee Laboratory.

GRAFIK OZET/ GRAPHICALABSTRACT
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Sekil: Makine dgrenimi agamalart; 1.sira: Drone Fotografi, 2.sira: Etiketlenmis
Fotograf, 3.sira: Makine Sonucu.

Figure: Machine learning process; Ist row: Drone Image, 2nd row: Labelled Image,
3rd row: Machine Output.
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CINLIiKUYU VE PARSIK MAGARA SEDIMANLARININ
PALEOMANYETIZMASI

PALEOMAGNETISM OF CAVE SEDIMENTS FROM CINILIKUYU AND PARSIK
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OZET

Bu calismada, Kocaeli ili Bahgecik Ilgesinde bulunan Cinlikuyu ve Parsik Magara sedimanlarmin
manyetik Ozellikleri incelenmistir. Calisma kapsaminda, magara igerisinden dogal ekosistemi
koruyarak ve herhangi bir olusuma zarar vermeden alinan farkli yapida sediman 6rneklerinin
manyetik mineral analizleri, Istanbul Universitesi Cerrahpasa, Jeofizik Miihendisligi Boliimii,
Paleomanyetizma Laboratuvarinda gergeklestirildi. Bu magaralardan alinan 16 adet yonlii 6rnegin
manyetik duyarlilik, kalintt miknatislanma ve termomanyetik dlglimler yapilmistir. Bunlardan
manyetik duyarliliklar1 yiiksek olan bazi1 6rnekler segilip Alternatif alan demanyetizasyon (AF) ve
termomanyetik analizleri yapilmistir. Cinilikuyu ve Parsik Magaralarindan elde edilen manyetik
duyarlilik degerleri 457°den 1’e kadar degisen degerlerdedir. En yiiksek manyetik duyarlilik
degerleri Parsik Magarasindan alinan 6rneklerden Olgiilmiistiir. En diisiik degerler ise Cinlikuyu
Magarasinda Olciilmiistiir. Parsik Magarasindan elde edilen paleomanyetik dogrultular (D, I)
olduk¢a uyumlu bulunmustur. Parsik magara sedimanlarinda bir seviyede manyetik alan
terslenmesi kaydedilmistir. Paleomanyetik analizler, kalinti miknatislanmanin en iyi korundugu
magara sedimanlarinin Parsik magarasinda oldugunu gostermistir.

ABSTRACT

In this study, the magnetic properties of sediments from Cinlikuyu and Parsik Caves, located in
Bahgecik District of Kocaeli Province, were investigated. Magnetic mineral analyses of different
types of sediment samples, collected from inside the caves while preserving the natural ecosystem
and without causing any damage to the formations, were conducted at the Paleomagnetism
Laboratory of the Department of Geophysical Engineering at Istanbul University-Cerrahpasa. A
total of 16 oriented samples were collected from these caves, and their magnetic susceptibility,
remanent magnetization were measured for all samples. Among these, some samples with high
magnetic susceptibilities were selected for alternating field demagnetization (AF) and
thermomagnetic analyses. The magnetic susceptibility values obtained from Cinlikuyu and Parsik
Caves ranged from 457 to 1. The highest magnetic susceptibility values were measured in samples
taken from Parsik Cave, while the lowest values were measured in Cinlikuyu Cave. Paleomagnetic
directions (D, I) of the samples from Parsik Cave are highly coherent. A reversed Earth's magnetic
field layer was found in the sediments of Parsik Cave which is suitable to obtain earth magnetic
field record.
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ISTANBUL iCiN COK YONTEMLI SICAKLIK VE YAGIS EGILIM ANALIZI

A MULTI-METHOD TEMPERATURE AND PRECIPITATION TREND ANALYSIS IN
ISTANBUL, TURKEY

Sina Sam'!, Mehmet Ozger!
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Maslak 34469, Istanbul, Turkey.
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OZET

Bu ¢alisma, diinyanin en kalabalik megakentlerinden biri olan Istanbul'da sicaklik ve yagis
egilimlerini tespit etmeyi amaglamaktadir. Calismada Mann-Kendall testi, Sen’s Slope Estimator
ve cok siireli Innovative Trend Analysis (ITA) gibi farkli yontemler kullanilmistir. Veriler, 1960-
2019 donemi ve Sariyer meteoroloji istasyonu i¢in elde edilmistir. 60 yillik sicaklik analizinde,
kullanilan tiim yontemlerle mevsimsel ve yillik bazda 6nemli artis egilimleri tespit edilmistir. Yaz
mevsimi, en giiclii sicaklik artig egilimi gosterirken, ilkbahar, sonbahar ve kis sirasiyla takip eden
mevsimler olmustur. Ayrica, yillik analizde de monotonik bir artis egilimi tespit edilmistir. 20 y1llik
analizde, 1980-1999 doneminde baskin azalma egilimleri gozlemlenirken, kis mevsimi en ¢ok
azalma oranina sahip olan mevsim olmustur. 2000-2019 déneminde ise artis egilimleri ortaya
¢cikmis ve en yiiksek artig orani ilkbahar mevsiminde tespit edilmistir. 60 y1llik yagis analizinde ise
mevsimsel ve yillik bazda cesitli artis ve azalis egilimleri gdzlemlenmistir. Ornegin, yaz ve
sonbahar mevsimleri ile yillik yagislarda 6nemli artis egilimleri goriiliirken, kis ve ilkbahar
mevsimlerinde istatistiksel olarak Onemsiz olan azalma egilimleri gdézlenmistir. 1980-1999
doneminde, kis ve yaz mevsimleri sirasiyla onemli azalma ve artis egilimleri géstermistir. Benzer
egilimler, 2000-2019 doneminde sirasiyla ilkbahar ve sonbahar mevsimlerinde gozlemlenmistir ve
bu durum mevsimsel yagislarda olas1 bir yer degistirme isareti olarak goriilebilmektedir. Cok siireli
analiz yontemi, farkli deger gruplarmna ait egilimleri ve alt egilimleri tespit etme kabiliyeti
sayesinde, diger yontemlere kiyasla daha avantajli bulunmustur.

ABSTRACT

This study aims to detect temperature and precipitation trends in Istanbul, one of the most populous
coastal megacities in the world. Different methods, such as the Mann-Kendall test, Sen’s Slope
Estimator, and multi-duration Innovative Trend Analysis (ITA), were used in this study. Data were
obtained from the Sariyer meteorological station for the 1960-2019 interval. In the 60-year
temperature analysis, significant increasing trends were detected on a seasonal and annual basis
congruously by all of the used methods. The summer season showed the strongest tendency toward
rising temperatures, followed by the spring, fall, and winter seasons. Furthermore, a monotonic
increasing trend was found in the annual analysis. In the 20-year analysis, dominant decreasing
trends were observed in the 1980-1999 interval, with the winter season exhibiting the highest
decrease rate, and increasing trends were revealed in the 2000-2019 interval, with the spring season
hitting the highest levels. In the 60-year precipitation analysis, various increasing and decreasing
trends were observed on a seasonal and annual basis. For instance, summer and fall seasons along
with the annual precipitation demonstrated significant increasing trends, while winter and spring
seasons exhibited an insignificant decreasing trend. In the 1980-1999 interval, winter and summer
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seasons demonstrated opposite trends of respectively decreasing and increasing trends. The same
pattern was observed, respectively, in the spring and fall seasons in 2000-2019, which can be a
sign for a possible shift in seasonal precipitation. The multi-duration analysis was found
advantageous due to its capabilities in detecting trends of different value groups and sub-trends.
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ENDEMIK VERBASCUM DEGENII HAL. TURUNUN iSTANBUL (KiLYOS)
POPULASYONUNUN FENOLOJISI VE TOZLASMA BiYOLOJISI

PHENOLOGY AND POLLINATION BIOLOGY OF THE ISTANBUL (KILYOS) POPULATION
OF THE ENDEMIC VERBASCUM DEGENII HAL. SPECIES
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OZET

Bu ¢alismada, Verbascum degenii Hal. tiiriiniin Istanbul ili Karadeniz kumullar1 yayilisi, Kilyos
populasyonunun fenolojisi ve tozlagsma biyolojisi ozellikleri incelenmistir. Verbascum degenii,
Scrophulariaceae familyas1 icerisinde bulunan ve nesli tiikkenme tehlikesi altinda (EN) olan
endemik bir tiirdiir. Ozellikle Istanbul ili Karadeniz kiyilarinda yayilis gosterdigi kumul alanlar
Onemli Doga Alanlar igerisinde degerlendirilerek gesitli antropojenik etkiler altindadir. Bern
Sozlesmesi kapsaminda korunmasi gereken bu tiiriin Istanbul populasyonlar1 parcali dagilim
gostermekte olup, tiirlin iireme potansiyelinin kisitli oldugu bu caligma ile belirlenmistir. Kilyos
populasyonu bireyleri lizerinde gergeklestirilen fenoloji incelemeleri sonucunda ortalama sicaklik
13°C, nem oran1 %56 iken tiir ¢ciceklenmeye baslamakta, ortalama sicaklik 20-22°C ve %73-78
nem oraninda ise en yiiksek ¢iceklenme seviyesine ulagsmaktadir. Polen/oviil orani incelemelerine
gore bu tiir gerektigi zaman bdoceklerle tozlagabilen ice dollek bir tiirdiir (fakiiltatif ice dollek).
Polen canlilik ve stigma olgunlugu caligmalar1 sonucunda, ¢igeklerin tomurcuk haldeyken en
yiiksek polen canlilig1 ve stigma aktivitesine sahip oldugu belirlenmistir. Bunun yaninda tohum
canlilik ve ¢imlenme denemeleri sonucunda tohumlarin ¢imlenme veriminin oldukg¢a diisiik
oldugu ve liremenin kisitlanmasinda etkili oldugu belirlenmistir.

Bu ¢alisma Bursa Uludag Universitesi Rektorliigii Bilimsel Arastirma Projeleri Koordinasyon
Birimi tarafindan FDK-2022-642 numarali BAP projesi ile desteklenmistir.

ABSTRACT

In this study, the distribution of the Verbascum degenii Hal. species in the Black Sea dunes in
Istanbul, the phenology and pollination biology of the Kilyos population were examined.
Verbascum degenii is an endemic species in the Scrophulariaceae family and endangered (EN).
Especially the dune areas where it spreads along the Black Sea coast of Istanbul are among the
Important Natural Areas and are under various anthropogenic effects. The Istanbul populations of
this species, which must be protected within the scope of the Bern Convention, have a fragmented
distribution, and it has been determined by this study that the breeding potential of the species is
limited. As a result of the phenology studies carried out on Kilyos population individuals, the
species begins to bloom when the average temperature is 13°C and the humidity rate is 56% and
reaches the highest flowering level when the average temperature is 20-22°C and the humidity rate
is 73-78%. According to the pollen/ovule ratio studies, this species is a self-fertilized species that
can be pollinated by insects when necessary (facultative self-fertilization). Pollen viability and
stigma maturity studies showed that the flowers had the highest pollen viability and stigma activity
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when they were in bud. Seed viability and germination tests showed that the germination efficiency
of the seeds was quite low and was effective in restricting reproduction.

This study was supported by Bursa Uludag University Rectorate Scientific Research Projects
Coordination Unit the BAP project numbered FDK-2022-642.
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SOSYAL MEDYANIN AFET YONETIMINDEKI ROLU: 6 SUBAT 2023
KAHRAMANMARAS DEPREMLERI ORNEGI

THE ROLE OF SOCIAL MEDIA IN DISASTER MANAGEMENT:
6 FEBRUARY 2023 KAHRAMANMARAS EARTHQUAKES CASE
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OZET

Sosyal medya platformlar1 dogal afetler sirasinda insanlarin kendileri veya gevreleri hakkinda bilgi
paylastig1 biiytlik bir veri kaynagidir. Bu platformlar kriz anlarinda gergek zamanl bilgi akisi, acil
durum miidahalesi ve yardim koordinasyonu konusunda afet yonetiminde 6nemli katkilar
saglamaktadir. Buna karsin veri kaynaginin analizinde cesitli cografi esitsizliklerin de karar
vericiler tarafindan goz oniinde bulundurulmasi gerekmektedir. Bu calismada 6 Subat 2023
tarthinde meydana gelen Kahramanmaras depremlerinin hissedilmesi hakkinda Twitter (X)
lizerinden paylasilan ve web kazima yontemiyle elde edilen tweetler mekansal - zamansal agidan
analiz edilmistir. Bununla birlikte kullanic1 adi, igerik, zaman ve konum bilgisine sahip tweetlerin
jeolojik ve topografik gibi fiziki 6zellikler ile niifus ve sosyoekonomik yapi gibi sosyal 6zelliklerle
olan iliskisi incelenmistir. Bulgular tweet noktalarinin biiyiik oranda jeolojik agidan geng
olusumlu, topografik agidan diiz ve diize yakin, nispeten yogun niifuslu ve sosyoekonomik a¢idan
gelismis olan yerlerde bulundugunu gostermektedir. Sonug olarak tweet noktalarinin analizinde
fiziki unsurlarin sosyal unsurlara gore daha anlamli oldugu belirlenmistir.

ABSTRACT

Social media platforms are a great data source where people share information about themselves
or their environment during natural disasters. These platforms make significant contributions to
disaster management in terms of real-time information flow, emergency response and aid
coordination in times of crisis. However, various geographical disparities should also be taken into
consideration by decision makers in analysing the data source. In this study, the tweets shared on
Twitter (X) about the feeling of the Kahramanmaras earthquakes that occurred on 6 February 2023
and obtained by web scraping method were analysed spatio-temporally. In addition, the
relationship of tweets with username, content, time and location information with physical features
such as geological and topographic features and social features such as population and
socioeconomic structure were examined. The findings show that tweet points are mostly located
in geologically young, topographically flat or nearly flat, relatively densely populated and
socioeconomically developed areas. As a result, it has been determined that physical factors are
more significant than social factors in the analysis of tweet points.
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EFFECTS OF A POSSIBLE TSUNAMI ON THE K. CEKMECE COASTLINE
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OZET

Bu calismada, Marmara Denizi'nde meydana gelebilecek olasi bir depremin Istanbul'un giiney
kiyisindaki Kiiciikcekmece Golii'ne etkileri ele alinmaktadir. Calismanin temel amaci, bolgedeki
olas1 bir tsunami afetinden en az zararla c¢ikilmasini saglayacak stratejileri belirlemektir. Bu
dogrultuda, Cografi Bilgi Sistemleri (CBS) ve ¢esitli analiz yazilimlar1 kullanilarak yapilan harita
ve analiz ¢alismalari, olasi bir tsunaminin etkilerini modellemekte ve degerlendirmektedir.
Arastirma kapsaminda, tsunami olusum mekanizmalar1 ve sebepleri detayli olarak incelenmis;
depremler, su alt1 heyelanlar1 ve diger dogal olaylarin tsunamiyi nasil tetikleyebilecegi analiz
edilmistir. Diinya'da ve Tiirkiye'de gerceklesmis onemli tsunami olaylarinin yikic etkileri ve bu
olaylarin bolgesel 6zellikleri g6z oniinde bulundurulmustur.

Istanbul ili Kiigiikgekmece Gélii ve cevresinin tsunami riski altinda oldugu belirlenmis ve bu bdlge
i¢in detayl bir tsunami risk haritasi olusturulmustur. Sonuglar, tsunami tehdidine kars1 erken uyari
sistemlerinin ve afet hazirlik planlarinin kritik 6nem tasidigini1 géstermektedir. Bu tiir 6nlemlerin
bolgedeki potansiyel zararlari en aza indirebilecegi vurgulanmaktadir. Calismamiz, tsunami
tehdidi altindaki bolgelerde daha etkili afet yonetimi stratejilerinin gelistirilmesine ve toplumlarin
bu tiir dogal afetlere kars1 daha iyi hazirlanmasina katki saglamay1 amaglamaktadir.

ABSTRACT

This study examines the potential impacts of an earthquake in the Sea of Marmara on the southern
coast of Istanbul, specifically on Kiigiikcekmece Lake. The primary objective of the study is to
identify strategies to minimize the damage from a possible tsunami in the region. In this context,
Geographic Information Systems (GIS) and various analytical software were used to model and
evaluate the potential effects of a tsunami. The research extensively examines tsunami formation
mechanisms and causes, analyzing how earthquakes, underwater landslides, and other natural
events can trigger tsunamis. The destructive effects and regional characteristics of significant
tsunami events in both the world and Turkey have been considered. It has been determined that
Kiiciikcekmece Lake and its surrounding areas in Istanbul are at risk of tsunamis, and a detailed
tsunami risk map for this region has been created. The results demonstrate the critical importance
of early warning systems and disaster preparedness plans against tsunami threats. Such measures
are emphasized to minimize potential damages in the region. Our study aims to contribute to the
development of more effective disaster management strategies and better preparedness for
communities at risk of tsunamis.
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Kuctk¢ekmece Goli ve cevresi 6 m Su Baskini

Kiiciikcekmece Golii ve Cevresi 6 Metre Su Baskim Haritasi: Kiiciikcekmece Golii ve
cevresinin olast bir tsunami sonrast deniz seviyesinin 6 metre iceriye girdigi 3 boyutlu bir
simiilasyonda yaklasik 10 km?’lik (9.908368 km?) alan etkilenmektedir. Olusturulan bu haritada
da goriildiigii tizere Kiiciikcekmece ilgesinin Fatih Mahallesi hem i¢ hem dis kumsal kiyilariyla
birlikte, Avcilar il¢esinin Ambarli ve Denizkoskler Mahallesi’nin Marmara Denizi’ne kiyisi ve
Giimiispala Mahallesi 'nin Kiigiikgekmece Golii’'ne kiyist olan alanlar bu taskinla sular altinda
kalmaktadir. Deniz seviyesinin 6 metre yiikselmesiyle Avcilar Sahil Parki, Menekse Park: ve
Sosyal tesisler tsunami dalgasindan etkilenmektedir. Bunlarin yam swra Kiigiikcekmece Golii kiyt
kordonu, Nazli Dere, Sazli Dere ve Nakkas Derelerinin agiz kesimleri 500-1000 metre arasinda
sular altinda kalmaktadir
Map of 6 Meter Flooding in Kiiciikcekmece Lake and Surroundings: In a 3D simulation where
the sea level rises 6 meters inland after a possible tsunami in Kiiciikcekmece Lake and its
surroundings, approximately 10 km? (9.908368 km?) of area is affected. As seen on the map
created, Fatih Neighborhood in Kiiciikcekmece district, including both the inner and outer beach
shores, the coastline of Ambarli and Denizkéskler Neighborhoods in Avcilar district facing the
Sea of Marmara, and the areas of Giimiispala Neighborhood facing Kiiciikcekmece Lake, are
submerged due to this flooding. With the sea level rising 6 meters, Avcilar Coastal Park,
Menekse Park, and social facilities are affected by the tsunami wave. Additionally, the coastal
cordon of Kiigiikcekmece Lake, and the mouth sections of Nazli Dere, Sazli Dere, and Nakkas
Creeks are submerged between 500-1000 meters
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EDREMIT KORFEZINDE COGRAFI VERILERDEN FAYDALANARAK
PALEOLITIiK BULUNTU YERLERININ TESPIiT EDILMESI

DETECTING OF PALEOLITHIC FINDSPOTS IN EDREMIT GULF BY UTILIZING
GEOGRAPHICAL DATA
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OZET

Bu calismada Edremit Korfezi ¢evresinin cografi 6zelliklerinden faydalanilarak Paleolitik Cag
buluntu yerlerinin tespit edilme ve bulunma olasilig1 incelenmistir. Bdyle bir calismanin
yapilmasiin temel amaci; Paleolitik Cag buluntu yerlerini tespit etmede incelenen bolgenin
cografi ve jeolojik 6zelliklerinin ne derece etkili oldugunu gosteren bir yontemin gegerliligini
sinamak ve daha sonraki Paleolitik Cag aragtirmalari i¢in bir yontem Onerisinde bulunmaktir.
Boyle bir yontemin gecerliligini tespit etmek i¢in bolgede Paleolitik Cag’a ait tag aletlerin
bulundugu alanlarla bolgenin genel cografi 6zellikleri incelenmistir. Paleolitik buluntu yerlerinin
olmasi i¢in uygun olan cografi 6zelliklerin bagsinda yontmatag hammaddesi bulunmasini saglayan
volkanik araziler ve su kaynaklari gelmektedir. Buluntu yerlerinin bugiinkii sartlarda tespit
edilmesi i¢in ise egimin, bitki Ortiisiiniin ve insan etkisinin azlig1 ve aliivyon dolgusunun olmamasi
gibi kriterler gecerlidir. Bu agidan bakildiginda bir noktanin Paleolitik buluntu yerlerinin olmasi
acisindan uygunlugu ve bunlari bugiin bulunabilirligi ayr1 ayri puanlanmistir. Bu puanlama
sistemiyle birlikte incelenen alanin Paleolitik buluntu yerleri i¢in ne kadar uygun oldugu ve bu
buluntularm bulunabilirligi i¢in bir yontem ortaya konmustur.

Anahtar Kelimeler: Cografya, Jeoloji, Arkeoloji, Paleolitik, Edremit Korfezi

ABSTRACT

In this study, the possibility of presence and detection of Paleolithic find spots at Edremit Gulf was
examined by utilizing geographical features of the region. The main purpose of such a study is to
test the validity of a method that shows how effective the geographical and geological features of
the region are in detecting Palaeolithic sites and to suggest a method for future Palaeolithic
research. In order to determine the validity of such a method, the areas where Paleolithic stone
tools were found and the general geographical characteristics of the region were examined.
Volcanic terrains created lithic raw material sources and water sources are the most important
suitable geographical features for presence of Paleolithic find spots. Criteria such as slope,
vegetation cover and should be less and low human impact and the absence of alluvial deposits are
valid for the detecting of find spots in today's conditions. From this point of view, the suitability
of a location for Paleolithic finds and their availability today are scored separately. With this
scoring system, the suitability of the area for Paleolithic finds and the availability of these finds
were revealed.

Keywords: Geography, Geology, Archaeology, Paleolithic, Edremit Gulf
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JEOMORFOLOJi ARASTIRMALARINDA FOTOGRAMETRI KULLANIMI:
DENIZLi ORNEGI

THE USE OF PHOTOGRAMMETRY IN GEOMORPHOLOGICAL STUDIES: A CASE STUDY
FROM DENIZLI
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OZET

Fotogrametri; son yillarda artan bir sekilde dogal ve kiiltlirel miras 6gelerinin 3 boyutlu
modellenmesi, belgelenmesi ve simniflandirilmasi i¢in kullanilan ve gelisen teknoloji sayesinde
ciktilar1 giderek c¢esitlenen bir yontemdir. Buna ek olarak fotogrametri, Kuvaterner
arastirmalarinda hem dogrudan hem de dolayl1 olarak bir¢ok farkli alanda kullanilabilen gii¢lii bir
aragtir. Yiksek ¢oziiniirliiklii veri elde etme, zamanla degisimlerin takibi ve erigimi zor alanlarin
incelenmesi gibi avantajlar sayesinde, Kuvaterner donemin karst topografyasinin haritalanmasi,
buzul hareketlerinin izlenmesi ve kiy1 erozyonunun incelenmesi gibi karmasik stireclerin daha iyi
anlagilmasina katkida bulunur.

Bu caligmada fotogrametri yonteminin jeomorfoloji arastirmalarindaki uygulama olanaklar1 ve
potansiyeli secili yeryiizli sekilleri iizerinde degerlendirilmistir. Hepsi Denizli ili ¢evresinde
bulunan Giimiisdere Cokme Dolini, Gireniz Peri Bacalari, Kapiz Karstik Kanyonu, Karkin Sirk
Cukuru, Kartal Golii, Alacain Magaralar1, Kelkaya Traverten Deposu, Kelkaya Diideni, Buruk
Diideni basta olmak tiizere pek ¢ok yerylizii sekli taranarak binlerce hava fotografi elde edilmistir.
Bu fotograflar; bilgisayar ortaminda nokta bulutu olusturmak {izere islenmis, ardindan 3 boyutlu
model, Sayisallagtirilmis Yiikselti Modeli (SYM) ve Ortomozaik iiretilmistir. Boylece yeryiizii
sekillerinin sanal ortamda tekrar kurulmasi ve incelenmesi miimkiin kilinmustir.

Calismada elde edilen yiiksek dogruluk ile ¢oziiniirliikteki veriler yardimiyla arazide ciplak gozle
tespit edilemeyen detaylar bilgisayar ortaminda belirlenmis ve ulasilmast gili¢ bolgelerdeki
unsurlar detayli bir sekilde Olgiilmiistiir. Belirli periyotlarla yapilacak taramalar yeryiizi
sekillerinin zaman i¢indeki degisimlerinin izlenebilmesine olanak saglayacaktir.

Sonug olarak, ¢alismada elde edilen veriler, daha 6nce geleneksel yontemlerle saglanan kesit ve
planlarla karsilastirilmistir. Fotogrametri yonteminin jeomorfoloji arastirmalarinda daha giivenilir
veri, daha giivenli ¢alisma alani, daha kisa ¢aligma siiresi ve ¢ok cesitli veri isleme olanaklar1
sagladig1 goriilmiistir.

ABSTRACT

Photogrammetry has become an increasingly used and advancing method for 3D modeling,
documentation, and classification of natural and cultural heritage elements. It is also a powerful
tool in Quaternary research, providing high-resolution data, tracking changes over time, and
enabling the study of inaccessible areas. These advantages aid in understanding complex processes
such as mapping karst topography, monitoring glacial movements, and examining coastal erosion.
In this study, the application potential of photogrammetry in geomorphology was assessed through
selected landforms around Denizli, including Giimiisdere Collapse Dolin, Gireniz Fairy Chimneys,
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Kapiz Karstic Canyon, Karkin Cirque, and others. Thousands of aerial photographs were collected
and processed into point clouds, which were then used to create 3D models, Digital Elevation
Models (DEM), and orthomosaics. This allowed the virtual reconstruction and analysis of the
landforms.

The high-resolution data enabled the identification of details not visible to the naked eye and the
measurement of features in difficult-to-reach areas. Periodic scans will allow for the monitoring
of these landforms' changes over time.

In conclusion, the data obtained were compared with traditional methods, showing that
photogrammetry provides more reliable data, safer working conditions, shorter processing times,
and a broader range of data analysis options for geomorphological research.
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ULUDAG MASIFi’NIN MORFOMETRIK OZELLIiKLERI

MORPHOMETRIC FEATURES OF THE ULUDAG MASSIF
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OZET

Uludag, en yiiksek zirvesi 2543 metre olan, yaklasik KB-GD dogrultusunda uzanan, metamorfik
ve derinlik kayaglarindan olusan bir masiftir. Yaklasik 25 km genigliginde ve 45 km uzunlugunda
olan calisma alam, kuzeyde Bursa ovasi ve Inegdl havzasi, giineyde ise Niliifer Cay1 ile
sinirlanmigtir. Bu ¢aligmada Uludag’in jeomorfolojik gelisimde rol oynayan temel etmen ve
siireclerin morfometrik analizlerle agiklanmasi hedeflenmistir. Bu analizlerin yapilmasinda
Cografi Bilgi Sistemlerinden (CBS), uzaktan algilama ydntemlerinden ve arazi ¢aligsmalaridan
elde edilen bilgilerden yararlanilmigtir. Bu kapsamda swath profilleri, dag cephesi siniizite indeksi
(Smf), vadi taban1 genisligi-yliksekligi oran1 (Vf) ve egim haritalar1 gibi jeomorfik indislerden
faydalanilmistir. 11k olarak sahanm uzun ve kisa dénemli jeomorfolojik evriminin agiklanmasi
adma swath profilleri iiretilmistir. Profillerde goriilen lokal rolyef degerlerindeki ani yiikselislerin
baslangici olan noktalar egim kirig1 olarak kabul edilmistir. Yapilan hesaplamalardan sonra Smf
segmentleri, aktif, orta ve diisiik tektonik aktiflik derecelerine smiflandirilmistir. Elde edilen
sonuclara gore, 7 farkli noktada hesaplanan Smf degerlerinin, 1,13 ile 3,27 arasinda degiskenlik
gosterdigi hesaplanmistir. Daha sonra egim haritasinin da yardimiyla mikro havzalarin orta ve
yukar1 ¢igirlarnin vadi profilleri incelenmistir. Incelenen profillerdeki Vf degerlerinin 0,12 ile
3,17 degerleri arasinda degiskenlik gosterdigi goriilmistiir. Sonug¢ olarak, yapilan analizler
topografyanin bazi kesimlerinin jeomorfolojik gelisiminde fliivyal etkinligin yani1 sira
tektonizmanin da etkin rol oynadigini isaret etmektedir.

ABSTRACT

Uludag is a massif consisting of metamorphic and plutonic rocks, extending roughly NW-SE with
its highest peak at 2543 meters The study area, which is approximately 25 km wide and 45 km
long, is bordered by the Bursa plain and the Inegél basin to the north, and the Niliifer stream to the
south. In this study, it is aimed to explain the basic factors and processes that play a role in the
geomorphological development of Uludag with morphometric analyses. In performing these
analyses, geographic Information Systems (GIS), remote sensing methods and informations which
obtained from field studies were used. In this context, geomorphic indices such as swath profiles,
mountain front sinuosity index (Smf), valley floor width to height ratio (Vf) and slope maps were
used. First, swath profiles were produced to explain the long and short-term geomorphological
evolution of the field. The points where sudden rises in local relief values seen in the profiles begin
are accepted as knickpoints. After the calculations, Smf segments were classified as active,
medium and low tectonic activity degrees. According to the results, the Smf values calculated at 7
different points varied between 1,13 and 3,27. Then, with the help of the slope map, valley profiles
of the middle and upper parts of the micro basins located at different elevation levels were
examined. It was found that the Vf ratios in the examined profiles varied between 0,12 and 3,17.
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Consequently, the analyses indicate that tectonism has an active role as well as fluvial activity in
the geomorphological development in some parts of the topography.
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SAHIN DERE KANYONUNUN MORFOMETRIK OZELLIKLERI VE
JEOMORFOTURIZM POTANSIYELININ BELIRLENMESI

DETERMINATION OF MORPHOMETRIC CHARACTERISTICS AND
GEOMORPHOTOURISM POTENTIAL OF SAHIN DERE CANYON
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OZET

Calisma sahas1 Neotektonik donemde daglik goriiniimiinii kazanan Kaz Daglari’nin giineyinde
Kanyon Vadi karakterindeki Sahin Dere Havzasi’dir. Calismanin birinci béliimiinde havzanin
genel fiziki cografya o6zellikleri literatiir taramas1 ve arazi ¢aligmalar1 yoluyla incelenmis, ilgili
haritalar Cografi Bilgi Sistemleri kullanilarak hazirlanmustir. ikinci béliimde; havzanin egim ve
ve hipsometrik integral degeri 0,49 olarak belirlenmistir. Havzadan alinan enine kesitlerin Vadi
Taban1 Genisligi-Vadi Taban1 Yiiksekligi oran1 hesaplanmis, 3 kesite gore ¢izilen profillerin Vf
indisi degerleri orta seviyede tektonik aktivite oldugunu gosterirken geri kalan toplamda 13
profilin Vf indis degerleri, havzada yiiksek seviyede tektonik aktivite oldugunu belirtmektedir.
Kapali Depresyon Analizi’nde derinlik degerinin maksimum 40,9 metre oldugu belirlenmistir.
Swath profiller; 6zellikle daimi akarsularin oldugu kisimlarda akarsuyun derince yarildigini
gostermektedir. Yine swath profillerin hepsinin dogu kisminda THi degerlerinin aniden yiikselisi
arazinin genglik karakterini ispat eden bir sonugtur. Ugiincii béliimde kanyon ile ilgili hazirlanan
teknik raporlardan alintilar yer almaktadir. Kanyonun geneli i¢in jeolojik ve jeomorfolojik yapist
1s51¢inda Magara Kanyon tipi Ozellikleri goriilmekle birlikte 6zellikle hem faylarin etkisiyle hem
de karstik yapidaki kimyasal ¢oziinme yoluyla olusan selalelere ulasan jeomorfoturizm rotalar1
dikkat ¢ekmektedir.

ABSTRACT

The study area is the Sahin Dere Basin with the Canyon Valley character in the south of Kaz
Mountains, which gained its mountainous appearance in the Neotectonic period. In the first part
of the study, the general physical geography features of the basin were examined through literature
review and field studies, and the relevant maps were prepared using Geographic Information
Systems. In the second part; slope and aspect maps of the basin were prepared, Mountain Front
Sinusity was calculated, the hypsometric curve of the basin was drawn and the hypsometric
integral value was determined as 0.49. The Valley Floor Width-Valley Floor Height ratio of the
cross sections taken from the basin was calculated, the Vf index values of the profiles drawn
according to 3 sections indicated a medium level of tectonic activity, while the Vf index values of
the remaining 13 profiles in total indicated a high level of tectonic activity in the basin. In the
Closed Depression Analysis, the maximum depth value was determined as 40.9 meters. Swath
profiles; It shows that the river is deeply cut, especially in the sections where there are permanent
streams. Again, the sudden increase in THi values in the eastern part of all swath profiles is a result
that proves the youthful character of the land. The third section includes excerpts from technical
reports prepared about the canyon. Although the canyon generally shows Cave Canyon type
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features in light of its geological and geomorphological structure, the geomorphotourism routes
that reach the waterfalls formed by both the effects of faults and the chemical dissolution in the
karstic structure are particularly noteworthy.
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CONTRIBUTION OF GEOSPATIAL DATA AND MACHINE LEARNING OF
GOOGLE EARTH ENGINE TO CROP MAPPING IN THE GHRISS PLAIN,
WESTERN ALGERIA
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ABSTRACT

Mapping agricultural practices is a key element for any inventory and sustainable management
study. However, the rapid and accurate identification of different crops is a major challenge due to
its spatial variety in different stages. This requires observations in both space and time. Remote
sensing as an essential and particularly efficient tool has proven itself to characterize and identify
different species, assess changes or study the evolution of plant cover. The recent launch of the
European Sentinel-2 satellite and the American Landsat 9 offers an excellent opportunity to work
on these topics. In recent years, Google has developed the Cloud platform of Google Earth Engine
(GEE) that provides access to a catalog of geospatial data ready to be used effectively. This work,
carried out in the Ghriss plain in western Algeria, aims to study the contribution of machine
learning algorithms and high-resolution remote sensing data for the mapping and precise
identification of agricultural practices and their dynamic from 2010 to 2024. The approach consists
of exploiting the information provided by the multispectral sensors of Sentinel 2 MSI and Landsat
9 OLI-2 isuues in 2010 and 2024. A mapping of plant species was initiated by applying the
Machine Learning methods provided by GEE, in particular the Support Vector Machine (SVM)
and Random Forest (RF) classifiers. The obtained results show a high efficiency of the RF method
than the SVM with an accuracy of 91,3% and 85,6% respectively. Thus, The Sentinel 2 data show
a great power to discriminate plant species than those of Landsat 9. The analysis of the dynamic
of crop activities shows an increase of Arboriculture (Vineyards, Olives, and Fruits) and built-up
areas and a regression of anthropised formations such as Agriculture and open forest. This study
highlighted that the machine learning algorithms and geospatial data provided by GEE can be of
great potential for the characterization, mapping and quasi-permanent monitoring of agricultural
activities.

Key words: Crop mapping, Remote sensing, Machine learning, Google Earth Engine, Ghriss Plain
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AUTOMATIC LANDSLIDE DETECTION USING MULTISPECTRAL DATA
AND CNN DEEP LEARNING METHODS
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ABSTRACT

This study proposes a method for automatic landslide detection using a convolutional neural
network (CNN), a deep learning method applied to the Landslide4Sense dataset. By integrating
geotechnical and geoenvironmental data, including multispectral and topographic information, the
CNN model is trained to distinguish areas affected by landslides from other types of terrain. This
approach not only enables risk prevention by identifying vulnerable areas, but also rapid reaction
by detecting landslides as soon as they occur. The results obtained, with an F1 Score of 85%,
demonstrate the effectiveness of this method for detecting and classifying landslides, facilitating
analysis of the phenomena and optimizing resource management for disaster prevention and
response.

Keywords: Landslide detection, CNN, Multispectral data, Image classification
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GUNUMUZ MU GECMISIN ANAHTARI YOKSA GECMi$ Mi GUNUMUZUN?
PALEOSISMOLOJI CALISMA YONTEMLERI iLE DEPREM TEKRARLANMA
PERIYOTLARINA GENEL BAKIS

1S OUR PRESENT KEY TO THE PAST OR IS THE PAST KEY TO THE PRESENT? AN
OVERVIEW OF EARTHQUAKE RECURRENCE THROUGH PALEOSEISMOLOGICAL
METHODS

Deniz Anil Aymutlu!, Abdulsamet Ulas?

stanbul Technical University, Geological Engineering, 34000 Istanbul
2Dokuz Eylil University, Geography Teaching, 35000 Izmwr
Email:aymutlu 1 @itu.edu.tr

OZET

Tiirkiye aktif olarak deforme olan bir tektonik kusak iizerinde yer almaktadir ve pek ¢ok aktif fay
ve fay zonlar1 icermektedir. Bu faylarin hangi bolgelerde, ne zaman ve hangi biiyiikliikte depremler
iretebilecegi merak uyandirmaktadir. Gilinlimiiz teknolojisi ile depremin olus zamanini kesin
olarak belirlemek miimkiin olmasa da, paleosismoloji ¢aligma yontemleriyle faylarin deprem
iretme tarihgeleri belirlenebilmekte ve tekrarlama periyotlar1 {izerine calismalar ve yorumlar
yapilabilmektedir. Tarihsel kaynaklarin disinda, paleosismolojik verilerin elde edilmesinde en
onemli yerbilimsel arastirma yontemi, paleosismolojik hendek agma ¢aligmalaridir. Bu yontemde,
acilan hendek duvarlarinda, incelenen fayin diger stratigrafik birimlerle olan iligkisi ayrintili olarak
incelenmekte ve faymn gegmisteki kirilmalarii tarihlendirmek amaciyla 6rnekler toplanip eski
depremler tarihlendirilmektedir. Paleosismolojik hendek calismalar1 karada etkin olarak kullanilsa
da, goller ve denizlerden alinan karotlar ile belirlenen, sismik aktivite ile olugsan sismo-tiirbiditler
de eski depremlerin kayitlarini sunarak deprem aktiviteleri hakkinda 6nemli veriler saglar. Her ne
kadar fay zonlar iizerinde yapilan ¢alismalar alinacak onlemler acisindan 6nemli olsa da, fay
zonunun uzagida da biiyiikk yikimlarin ve can kayiplarmin meydana geldigi bilinmektedir. Bu
nedenle aktif fay hatlarinin iizerinde, yakininda ve uzaginda zemin-bina iliskisinin iyi bilinmesi,
deprem sonrast meydana gelebilecek kayiplarin 6nlenmesi agisindan biiyiik bir 6neme sahiptir.
Sonug olarak, bir doga olay1 olan ve kaginilmaz bir sekilde meydana gelmeye devam edecek
depremlerin, afete donlismemesi i¢in paleosismolojik calismalara 6nem verilmeli, elde edilen
bulgular dogru bir sekilde yetkili insanlar tarafindan dezenformasyona yol agmadan aktarilmalidir.
Bu calisma, Birlesmis Milletler Siirdiiriilebilir Kalkinma Hedeflerinden “Nitelikli Egitim” (Hedef
4) ve “Sirdiirtilebilir Sehirler ve Yasam Alanlar1” (Hedef 11) hedeflerine de 6nemli katkilar
saglayacaktir.

ABSTRACT

Tiirkiye is situated on an actively deforming tectonic belt and contains numerous active faults and
fault zones. There is substantial scholarly interest in elucidating the spatial extent of these faults,
the temporal patterns of their seismic activity, and the potential magnitudes of the earthquakes they
might generate. Although current technology does not permit precise forecasting of earthquake
occurrences, paleoseismological methodologies offer critical insights into the recurrence intervals
of faults. Beyond historical sources, the most significant geological research method for obtaining
paleoseismic data is paleoseismic trenching. Paleoseismic trenching, a key technique in this field,
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involves detailed examination of fault interactions with other stratigraphic units and the collection
of samples to date historical fault ruptures. Furthermore, the study of seismic turbidites in sediment
cores from lakes and seas yields important data on historical seismic activities. Although studies
conducted on fault zones are crucial for implementing preventive measures, it is known that
significant damage and loss of life can also occur away from these fault zones. Therefore,
understanding the ground-building relationship both on, near, and away from active fault lines is
of great importance for mitigating potential losses following an earthquake. To effectively manage
the risk of earthquakes transforming into disasters, it is imperative to advance paleoseismological
research, ensure precise dissemination of findings by qualified experts, and enhance public
awareness. This study will make notable contributions to the United Nations Sustainable
Development Goals, particularly "Quality Education" (Goal 4) and "Sustainable Cities and
Communities" (Goal 11).
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KAHRAMANMARAS DEPREMLERI KAPSAMINDA YUZEY KIRIKLARININ
TESPITINDE TERMAL GORUNTULEMENIN KULLANIMI

THE USE OF THERMAL IMAGING IN SURFACE FRACTURE DETECTION: THE CASE OF
THE KAHRAMANMARAS EARTHQUAKES

Melike Karakas Gedik', Orkan Ozcan', Semih Sami Akay?, Yusuf Gedik! ,Cengiz
Yildirim!

! Istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisti, 34469, Istanbul.
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OZET

Onemli dinamik siireclerden olan depremler katastrofik sonuglara neden olabilmektedir. 6 Subat
Kahramanmaras depremleri de yaklasik toplam 450 km yiizey kirigi ile 11 ilde ¢esitli yikimlara ve
hasarlara neden olmustur. Boyle biiyiik ol¢ekli afetlerde bilimsel verilerin kisa siirede toplanmast
anlamli1 verinin kaybolmamasi agisindan 6nem arz etmektedir.

Bu ¢alismada Kahramanmaras depremleri sonucunda olusan yiizey kiriginin izlenmesi ve detayli
sekilde haritalanabilmesi igin optik ve termal kamera yerlestirilmis IHA ile DAF iizerinde 300 km
uzunlugundaki kirik hatti yliksek ¢oziintirliikte goriintiilenmistir. Boylece engebeli topografya
sebebiyle veya afet sonrasinda olusan hasarlar nedeniyle ulasilmasi gii¢ alanlardan hizli sekilde
veri almabilmistir. i1k kez bu uzunlukta bir fay termal kamera kullanilarak kesintisiz olarak
goriintiilenmistir. Elde edilen goriintiiler yliksek ¢oziintirliiklii (yaklagik 10 cm) optik goriintiiler
ile dogrulanmistir.

Alman veriler sonucunda yiizey kinginin sik fidanlik ve bazi kirsal alanlarda yiizey kirig1 optik
goriintiilerde goriilmezken termal goriintiilerde agik sekilde goriilebildigi tespit edilmistir. Bu
durumun nedenleri topografya, jeoloji, morfoloji, bitki ortiisii, toprak nemliligi ve hava etmenleri
degerlendirilerek goriintiilerin alindig1 zaman baglaminda ele alinmistir. Elde edilen sonuglar
yilizey kirig1 haritalamada termal goriintiilemenin 0nemini ve hassas haritalama yapmaya olan
katkisini ortaya koymaktadir.

ABSTRACT

Earthquakes, as significant dynamic processes, can result in catastrophic consequences. The
February 6 Kahramanmaras earthquake caused extensive destruction and damage across 11
provinces, with a surface rupture extending approximately 450 km. In large-scale disasters, the
rapid collection of scientific data is crucial to prevent the loss of valuable information.

In this study, a 300 km-long surface rupture along the DAF fault line was imaged in high resolution
using a UAV equipped with optical and thermal cameras to monitor and map the rupture caused
by the Kahramanmaras earthquakes in detail. This enabled the rapid acquisition of data from areas
that were difficult to access due to rugged topography or post-disaster damage. For the first time,
a fault of this length was continuously imaged using a thermal camera. The thermal images were
verified against high-resolution optical images (approximately 10 cm).

The data revealed that the surface rupture predominantly followed rural and wooded areas. In
dense nursery regions and certain rural areas, the surface rupture was not visible in optical images
but was clearly identifiable in thermal images. The reasons for this discrepancy were evaluated
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based on factors such as topography, geology, morphology, vegetation, soil moisture, and weather
conditions when the images were taken. The results emphasize the contribution of thermal imaging
to precise and accurate surface fracture mapping.
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COMPLEX LANDSLIDE MOVEMENTS CHARACTERISATION USING
METHODS OF TIME SERIES ANALYSIS, FLYSCH ROCKS IN THE OUTERN
WESTERN CARPATHIANS, CZECH REPUBLIC

Jan Balek,1 Jan Klimes'
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ABSTRACT

Complex or compound landslides, such as those observed at Ondfejnik, are challenging to map,
monitor, and assess due to combination of different movement types, varying sliding plane depths,
and fluctuating movement acceleration frequencies. These factors make reliable hazard assessment
particularly demanding.

Previous studies have employed a range of techniques, including dendrogeomorphological
investigations, to describe the surface morphology, subsurface structures, and movement dynamics
of these complex, deep-seated landslides. These efforts aim to provide accurate information critical
for hazard assessment. Notably, dendrogeomorphological methods have proven effective in
identifying years with accelerated landslide movements, showing strong correlation with
instrumental monitoring of near-surface movements (Klimes et al., 2024).

While dendrogeomorphological approaches offer valuable insights over long-time scales, their
temporal resolution is limited. In contrast, short-term displacement measurements (e.g.,
extensometer, leveling) combined with environmental data (e.g., precipitation, temperature, soil
moisture) provide more detailed information on the landslide's response to changing conditions.
Time series analysis techniques, cf. time series decomposition, change point detection, and
frequency analysis, extract critical information from these short-term, high-resolution
observations, helping to identify relationships between landslide dynamics and potential triggers.
The analyses aim to improve the existing understanding of complex landslide behavior and its
response to internal and external environmental changes. The time series analysis uncovered the
nature of the movements, identified significant behavioral shifts, and differentiated between
different movement dynamics including repeated reversible movements, long-term trends, and
sudden shifts in response to extreme values of environmental factors (cf., precipitation,
temperature, soil moisture content).

Our results illustrate contrasting movement behavior of morphologically different parts of the
complex landslide and quantify their different lag-time responses to climatic triggers. It also
proved suitability of different monitoring techniques applied to shallow and very deep-seated
landslide monitoring within the complex slope deformation.
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STABIL KARBON iZOTOPLARININ KUATERNER BiYOJEOKIMYASI:
SENARYOLAR VE YORUMLAMA (SUNULMAMISTIR)

QUATERNARY BIOGEOCHEMISTRY OF STABLE CARBON ISOTOPES: SCENARIOS AND
INTERPRETATION

Natalia Kovaleval
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Email: natalia_kovaleva@mail.ru

OZET

Topragn iklime kars1 karbon-izotop duyarlilig1 paleoklimatik yeniden yapilandmalarin temelini
olusturur. Caligmanin amaci, Avrasya'nin ¢esitli dogal bolgelerindeki gémiilii toprakdardaki humus
ve karbonatlarin izotopik oranlarina iligkin birikmis veri havuzunun analizine dayanarak, toprak
karbonunun izotopik sinyali ile incelenen manzaralarin iklim, sisteminin/durumu arasindaki
iliskinin modellerini belirlemektir. Ge¢ Pleistosen'in interstadial topraklaryy’humus i¢in en yiiksek
013C degerleriyle karakterize edilir ve "buzul" iklim senafyosunu karakterize eder. Paleotundra
manzaralar1, Azak Denizi yakinlarindaki gémiilii topraklarda en hafiffizotop oranlariyla bulundu.
Kirim ve Kuzey Tien Shan'in gémiilii kirmiz1 renkli tepraklarindaki karbon izotoplarimin bilesimi
ile C4 bitkilerinin baskin oldugu kuru bir subtropikal iklifirteshis edildi. Iklimdeki keskin degisim
ve otsu bitki Ortlisliniin baskinligi, Holosen'in “baslangicindan ortasina kadar tiim zonal
manzaralarda izotop oraninin ayni degerlerinde (<22 - -25 %o) izlenebilir. Orta ve Ge¢ Holosen
doniimiindeki topraklarda, kiiresel soguma déneminin baslangicini ve nemde 6nemli bir artisi
teshis eden izotop oranlarinda bir azalma bulunur. Zonal iklim farkliliklarinin yumugamasi, Orta
(Cag'in gomiilii topraklari tarafindan gdsterilmig olup, tundra ve tayga bolgesinde nemde bir azalma
ve bozkir manzaralarinda nemde binartig oldugunu ortaya koymaktadir.

ABSTRACT

Carbon-isotope sensitivity of soil to climate is the basis for paleoclimatic reconstructions. The aim
of the study is to identify patterns of the relationship between the isotopic signal of soil carbon and
the state of the climate system of the studied landscapes based on the analysis of the accumulated
pool of data on the isotopic ratios of humus and carbonates in buried soils of various natural zones
of Eurasia. The soils of the interstadials of the Late Pleistocene are characterized by the highest
values of 3'3C for humus and characterize the "glacial" climatic scenario. Paleotundra landscapes
were found by the lightest isotope ratios in the buried soils near the Azov Sea. A dry subtropical
climate with a predominance of C4 plants was diagnosed by the composition of carbon isotopes in
the buried red-colored soils of the Crimea and the Northern Tien Shan. A sharp change in climate
and the dominance of herbaceous vegetation can be traced from the beginning to the middle of the
Holocene in the same values of the isotope ratio (-22 - -25 %o) in all zonal landscapes. In the soils
of the turn of the Middle and Late Holocene, a lightening of the isotopic ratios is found, diagnosing
the beginning of the global cooling epoch and a significant increase in moisture. The smoothing
of zonal climatic differences is demonstrated by the buried soils of the Middle Ages, revealing a
decrease in moisture in the tundra and taiga zone and an increase in moisture in steppe landscapes.
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OZET

Global iklim degisikliklerinin etkisiyle diinya genelinde artan ekstrem havaslaylari, ilkemizde de
giderek daha belirgin hale gelmektedir. Ozellikle asir1 sicakliklar, kuraklk, ani ve siddetli yagislar
gibi iklim anomalileri, tarim sektoriinii ve su kaynaklarini olumisuz “yondeetkilemektedir.
Tiirkiye'nin tarim ekonomisi agisindan stratejik bir Oneme sahipy olan” Konya yoresi, bu
degisimlerin sonuglarini en yogun hisseden bolgelerden biridir

Konya Ovasi, genis tarim arazileri ve verimli topraklartyla jilkemizin tahil iiretiminde 6nemli bir
paya sahiptir. Ancak, yillar icinde artan tarimsal faaliyetlepve niifus.baskisi nedeniyle yeralti sulari
kontrolsiiz bir sekilde kullanilmaktadir. Bu durum, su seviyelertin/kritik diizeylere diigmesine ve
bolgenin jeolojik yapist nedeniyle biiyiik obruklarin oltsmasinayol agmaktadir.

Stirdiiriilebilir su yonetimi saglamak amaciyla, Kenya yéresinde yagmur suyu hasadi i¢in uygun
yerlerin se¢ilmesine yonelik kapsamli bir calisma,planlanmaktadir. Yagmur suyu hasadi, yagish
donemlerde diisen yagmur sularinin toplanarak, depolahmasini ve kurak donemlerde bu suyun
kullanima sunulmasini hedefleyen bir yéntemdir» Bu sayede, tarimsal sulama i¢in gereken su
miktar1 yeralt1 sularina olan bagimliligi azaltacak,/Su kaynaklarinin daha verimli ve siirdiirtilebilir
bir sekilde kullanilmasina olanak taniyacaktur.

Gergeklestirilecek bu calisma ile yeralti sularinin kontrolsiiz kullaniminin 6niine gegilmesi
hedeflenmektedir. Ayn1 zamanda, yagmur suyu hasadi sayesinde alternatif bir su kaynagi
olusturularak, bolgenin su_ihtiyacmin karsilanmasina katki saglanacaktir. Bu girisim, sadece su
kaynaklarimin korunmasi agisindan/degil, ayn1 zamanda iklim degisikliginin olumsuz etkilerinin
azaltilmas1 ve tarimsal Siretimin siirdiiriilebilirliginin saglanmasi agisindan da biiyiik 6nem
tasimaktadir. Uzun vadede, cevresel risklerin minimize edilmesi ve bdlgenin ekolojik dengesinin
korunmas1 amaciylasatilacak bu adimlar, hem yerel halkin yasam kalitesini artiracak hem de iilke
ekonomisine olumlu katKilar sunacaktir

ABSTRACT

With the effects of global climate change, the increasing extreme weather events worldwide are
becoming more evident in our country as well. Particularly, climate anomalies such as excessive
heat, drought, and sudden heavy rainfall adversely affect the agricultural sector and water
resources. The Konya region, which holds strategic importance for Turkey's agricultural economy,
is one of the areas most intensely experiencing the consequences of these changes.

The Konya Plain, with its vast agricultural lands and fertile soils, plays a significant role in our
country's grain production. However, due to increasing agricultural activities and population
pressure over the years, groundwater has been used uncontrollably. This situation has led to water
levels dropping to critical levels and the formation of large sinkholes in the region due to its
geological structure.
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To achieve sustainable water management, a comprehensive study is being planned to select
suitable locations for rainwater harvesting in the Konya region. Rainwater harvesting is a method
aimed at collecting and storing rainwater during rainy periods and making this water available
during dry periods. This approach will reduce dependency on groundwater for agricultural
irrigation and allow for more efficient and sustainable use of water resources.

The planned study aims to prevent the uncontrolled use of groundwater. At the same time, by
creating an alternative water source through rainwater harvesting, it will contribute to meeting the
water needs of the region. This initiative is of great importance not only for the conservation of
water resources but also for reducing the adverse effects of climate change and ensuring the
sustainability of agricultural production. In the long term, these steps—aimed at minimizing
environmental risks and preserving the ecological balance of the region—will both enhance the
quality of life for local residents and provide positive contributions to the natienal economy.

6-8 Kasim 2024, istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiist, istanbul/Tirkiye 114



QUATERNARY TRAVERTINES ASSOCIATED WITH THE HOT SPRING IN
THE GUELMA REGION, NORTHEASTERN ALGERIA: GEOCHEMISTRY
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Algeria
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ABSTRACT

In the Mio-Pliocene basin of Hammam N’bails, Guelma, northeastern Adgeriasthe series of the
intramontane basin corresponds to a fluvial megasequence with an ayverage thickness exceeding
1500 m. This fluvial megasequence is characterized by an alternation of marl-Clay and lacustrine
limestone, with conglomerates at the base and travertines at the tops, The/Significance of the
travertine deposits and their considerable thickness (45 m) reflgcts the intensity of thermal activity
in the basin. The fractures affecting the travertines indicate the seismotectonic aspect of the region.
In proximity to the thermal springs, a very particular minéralization'offantimony and lead-zinc has
been deposited. These mineralizations can be classified as astype/of deposit associated with hot
springs, known as Hot Springs deposits, which have‘been.described worldwide (e.g., Turkey’s
Senator Mine, USA).

The results of atomic absorption chemical analyses«f both current quaternary travertines and the
waters from the Hammam N’bails thermal spring indicate that the travertines and waters exhibit
anomalous concentrations of Pb, Sh, Zn,"Aspand many other metals, demonstrating the genetic
link between these waters and the palymetallic mineralization.

Keywords: travertines, quaternarysthermalsSpring, polymetals, Guelma.
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MACHINE LEARNING APPROACH IN EARTHQUAKE CLASSIFICATION: THE CASE OF
ISTANBUL
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OZET

Gecmiste yasanmig depremlerin analizi, gelecekte yasanmasi olasi depremilerin tahmin edilmesi
amaciyla kullanilmaktadir. Bu calismada 1900-2024 yillar1 arasindasistanbulida meydana gelen
depremlere iliskin veriler analiz edilmis ve smiflandirilatistar. Veril€rin  analizi ve
smiflandirmasinda Makine Ogrenimi ydntemi tercih edilmistir.

Calismanin verilerini, Bogazi¢i Universitesi Kandilli Rasathanesis#€Deprém Arastirma Enstitiisii
(KOERI) tarafindan tutulan deprem kayitlar1 olusturmusturaMagnitiid degeri 5.0 ve iizerindeki
depremler dikkate alinarak, depremler biiyiikliiklerine goteniic sinifa ayrilmistir: 5 < Mg < 6, 6 <
Mg <7, ve Mg > 7. Veri seti %80 egitim, %20 test olarak boliinmiistiir. Veri dengesizligi sorunu
SMOTEENN yontemiyle ¢oziilmiis, ardindan iig,makine 6grénimi modeli (XGBoost, Gradient
Boosting, Random Forest) egitilmistir. XGBoostimodeli GridSearchCV ile optimize edilmistir.
Modellerin performanslari dogruluk oranlarsy, ROC €grisi ve AUC skoru gibi metriklerle
degerlendirilmistir.

Sonu¢ olarak Random Forest modelininy, %89 /dogruluk orani ile en yliksek performansi
gosterdigini, XGBoost ve Gradient Boosting” modellerinin ise sirasiyla %88 ve %87 dogruluk
oranlarina ulastigin1 gostermektediry, Hersmodelin smiflandirma basarisi Confusion Matrix ile
gorsellestirilmistir. Random_ Forest modelinin diger modellere kiyasla daha {istiin performans
sergiledigi tespit edilmistir. Elde edilen/bulgular makine 6grenimi modellerinin ¢ok yakin sonuglar
verdigini ve gelecekteki deprem analizleri ve risk degerlendirmeleri i¢in 6nemli bir ara¢ olarak
kullanilabilecegini gostetmektedir:

ABSTRACT

The analysis of'past earthquakes is used to predict possible earthquakes in the future. In this study,
data on earthquakes that occurred in Istanbul between 1900-2024 were analyzed and classified.
The Machine Learning method was preferred in the analysis and classification of the data. The
data of the study consisted of earthquake records kept by Bogazi¢i University Kandilli Observatory
and Earthquake Research Institute (KOERI). Considering earthquakes with a magnitude value of
5.0 and above, earthquakes were divided into three classes according to their magnitudes: 5 < Mg
<6,6 <Mg <7, and Mg > 7. The data set was divided into 80% training and 20% test. The data
imbalance problem was solved with the SMOTEENN method, and then three machine learning
models (XGBoost, Gradient Boosting, Random Forest) were trained. The XGBoost model was
optimized with GridSearchCV. The performance of the models was evaluated with metrics such
as accuracy rates, ROC curve and AUC score. The result shows that the Random Forest model
showed the highest performance with an accuracy rate of 89%, while the XGBoost and Gradient
Boosting models reached 88% and 87% accuracy rates, respectively. The classification success of
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each model was visualized with Confusion Matrix. It was determined that the Random Forest
model showed superior performance compared to other models. The findings show that machine
learning models give very close results and can be used as an important tool for future earthquake
analyses and risk assessments.
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