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ONSOZ

Kuvaterner Donemi, jeolojik zamanin 4,5 milyar yillik gecmisi ile karsilastirildiginda gezegenimiz
i¢in ¢ok kisa bir soluklanma ani1 olmasina ragmen, insanlarin evrimlestigi donem olmas1 ve bugiinii
icermesi nedeniyle biiyiik bir neme sahiptir. Kuvaterner olaylar1 ¢okellerde, buz tabakalarinda ve
yeryiizl sekillerinde; karsilastirilabilir uzunlukta herhangi bir 6nceki jeolojik doneme gore, daha
biiytiik bir biitlinliik ve zamansal ¢6ziiniirliikle korunmaktadir. Bu tarihi ve ¢evresel arsivler lizerinde
yapilan ¢alismalar, bilim insanlarinin bugiin Diinya'nin ikliminde neler olup bittigini
degerlendirmelerine ve deprem, tsunami, volkanik patlamalar, sel-tagkinlar ve heyelanlar gibi
tehlikeli dogal siireglere karsi savunmasizligimizin anlagilmasina olanak taniyarak gelecekte
gerceklesebilecek olaylarin Ongdriilmesinde temel baglami saglamaya devam etmektedir. Bu
etkilesimi saglayan yollardan en 6nemlisi de diizenli olarak yapilan bilimsel toplantilardir.

Bugiin, ilk TURQUA toplantisinin {izerinden otuz dort yil gecmis durumdadi. Bu siire zarfinda
Kuvaterner Bilim alaninda ¢cok onemli gelismeler yasandi. Kuvaterner alaninda Diinya genelinde
oldugu gibi Tiirkiye’de de biiyiik ilerlemeler kaydedildi. Ileri jeokimyasal yéntemlerden, gelismis
sondaj tekniklerine, polen analizlerden cesitli jeokronolojik tekniklere kadar her tiirlii yontem
Tiirkiye’de de basartyla uygulanmaya devam etmektedir.

TURQUA sempozyumlar: jeomorfolojiden arkeometriye, paleoantropolojiden prehistoryaya,
jeolojiden klimatolojiye uzanan genis bir spektrumda uzmanlari bir araya getiren toplantilardir. ilki
1988 yilinda o zamanki adiyla TUBITAK Temel Bilimler Arastirma Enstitiisii biinyesinde
diizenlenen Tiirkiye Kuvaterner Calistay1, 2005°deki 5°nci toplantisindan sonra sempozyum olarak
isimlendirilmis ve TURQUA (Tiirkiye Kuvaterner Sempozyumu) adiyla yapilmaya baglanmistir.
1988°deki ilk toplantidan sonra sirasiyla 1993, 2001, 2003, 2005 ve 2007 yillarinda ITU’de devam
eden TURQUAlarin en sonuncusu 2020 yilinda yapilmisti. Bu y1l 10’uncu TURQUAy1 yapmanin
gururunu yaslyoruz.

Bu toplantiya, genis bir konu yelpazesinden 62 bildiri ile katilim gergeklesmistir. Dinleyici olarak
gelenlerle birlikte Tiirkiye’ nin her yerinde 300’e yakin katilimci beklenmektedir. Diizenleme ekibi
olarak, gerek Bilim Kurulu’'nda yer almay1 kabul eden, gerekse sunacaklar1 sozlii ve poster
bildirilerle ¢calismalarini paylasacak aragtirmacilara destekleri i¢in tesekkiirii bir borg biliriz. Ayrica
bu toplantinin desteklenmesinde katkilarindan dolayr ITU Rektorliigii'ne, TUBITAK-Bideb
Baskanligi’'na, BETA sirketine tesekkiir ederiz. Beklentimiz, birbirimizin bilimsel sonuglarindan
haberdar olmanin da 6tesinde, bu toplantinin, ¢ok ihtiya¢ duyulan is birligi ve bilgi/veri paylasimi
aglarinin olusumuna ve gelecek jenerasyon, gen¢ arastirmacilarin tesvik edilmesine ve
motivasyonuna yardimei olmasidir.

Dog. Dr. Tolga Gériim

Diizenleme kurulu baskani
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x TURQUA

TURKIYE’DE DEGISEN IKLIM KOSULLARININ QUERCUS ILEX L.
TURUNUN YILLIK HALKA GENISLiGI UZERINE ETKILERI

THE EFFECTS OF CHANGING CLIMATE ON TREE-RING WIDTH OF
QUERCUS ILEX L. THROUGH TURKIYE

Unal Akkemik"", Hatice Yilmaz?, Sena Genc¢', Hakan Celik', Yalcin Yilmaz’,
Orhan Sevgi‘, Ece Sevgi®, Ferdi Akarsu'
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OZET

Quercus ilex tiriiniin yillik halka genisliginin degisen iklime vermis oldugu tepkileri incelemek
iizere bu ¢alisma gerceklestirilmistir. Bu amagcla tiim yayilis alanlarini temsil edecek sekilde 510
agactan toplam 510 6rnek alinmistir. Tiiriin yillik halka sinirlart problemli oldugundan alinan
agac/kalemlerden %71/%63’1i Olciilebilmistir. Yapilan dendroklimatolojik analizler sonucunda
(1) Marmara ve Karadeniz Bolgesindeki (Kuzeydeki) yetisme ortamlarinda yaz sicakliinin
olumsuz etkisi daha diisiik iken Ege Bolgesindeki (Giineydeki) yetisme ortami kosullarinda ytiksek
sicakligin olumsuz etkisi 6ne ¢ikmaktadir. (2) Kuzeydeki yetisme ortamlarinda yaz aylarindaki
yagis ile yillik halka genisligi arasinda anlamli pozitif iliskiler ¢ikarken giineydeki yetisme
ortamlarinda kig yagislarinin pozitif etkisi 6ne ¢cikmistir. (3) Bes yi1l kaydirmali olarak hesaplanan
iklim-y1llik halka genisligi korelasyonlari son 20 yillik donemde ¢ok belirgin bir degisikligin
olmadigint ortaya koymustur. Bagka bir¢ok tiirde belirgin degisimler elde edilirken bu tiirdeki
degisim belirgin ¢ikmamustir. Ozellikle yaz donemi maksimum sicakliklarin negatif etkisinde
anlamli olmayan bir artis vardir. (4) GAM analizi sonuglar1 da kuzeyde yagisin, 750 mm’yi gectigi
durumda etkisinin olumsuza dénecegini buna karsin giineyde 750 mm yagis1 agsa dahi olumlu
etkisinin devam edecegini gostermistir. (5) Agaclarin belirlenen kurak yillardaki direng ve yeniden
toparlanma degerleri genel olarak smir degerlerinin iizerinde bulunmustur. Bu durum tiiriin
iilkemizdeki yayilis alanlarinda genel olarak iyi gelistigini, iklimin olumsuz etkilerine kars1
dayanikli oldugunu gostermistir. Sonu¢ olarak Quercus ilex, Tiirkiye’de orman olusturma
potansiyeli yiiksek ve elverisli alanlarda iyi gelisen 6nemli bir tiirdiir. Ormancilik uygulamalarinda
tercih edilmesi gereken, iklim degisikligi etkilerinden bu asamada daha az etkilenen bir agactir. Bu
caligma 1170982 TUBITAK projesi tarafindan desteklenmistir.

14

2-4 Kasim 2022 Istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiisii, Istanbul / Tiirkiye


mailto:uakkemik@istanbul.edu.tr

[URQUA

YAYLA GOLU (BULDAN-DENIZLI) VE CEVRESININ SON 21 BIN YILLIK
PALEO VEJETASYON TARIHI
LAST 21 THOUSAND YEARS OF PALEO VEGETATION HISTORY OF YAYLA
LAKE (BULDAN- DENIZLI) AND ITS SURROUNDINGS

Mustafa Dogan', Cetin Senkul', Yunus Bozkurt!, Yasemin Unlii!

! Siileyman Demirel Universitesi, Fen ve Edebiyat Fakiiltesi, Cografya Béliimii, 32260 Isparta/Tiirkiye
Email: mustafaadogann02@gmail.com

OZET

Bu ¢alisma Bat1 Anadolu’da Denizli ili Buldan ilge sinirlan igerisinde yer alan ve Aydin Daglar iizerinde
bulunan Yayla Go6lii’nde gergeklestirilmistir. Yayla Golii su havzasi olarak Biiylik Menderes Nehri Havzasi
icerisinde yer almaktadir. Caligmanin amaci Yayla Golii ve ¢evresinin Son Buzul Maksimumu’ndan (SBM)
giliniimiize paleo vejetasyon 6zelliklerinin agiklanmasidir. Belirtilen amaca Yayla Golii’'nden alinan sediman
karotlari lizerinde yapilan yiiksek ¢oziiniirliiklii fosil polen analizleriyle ulasilmistir. Yapilan Radyokarbon
(**C) tarihleme analizleri sonucunda sediman taban yasinin ~21 bin oldugunu géstermistir. Boylece Yayla
Golii 6zelinde Bat1 Anadolu i¢in yiiksek ¢6ziiniirliiklii ve uzun dénemli paleo vejetasyon ve arazi kullanimi
verisi elde edilmistir. Fosil polen bulgularina gére orman varligi Son Buzul Maksimumu déneminde diisiik
degerler gostermis, Anadolu ve kiiresel veriler ile uyumluluk géstermistir. Bu dénemde ¢alisma alaninda
step vejetasyonu hakim olmustur. Kiiresel iklim kosullarinda meydana gelen iyilesmeye paralel olarak SBM
sonrasinda ¢aligma alaninda orman Ortiisiinde artis yaganmistir. Holosen Donemi boyunca genel olarak
yiiksek olan orman varlign Ge¢ Holosen’de (Beysehir iskAn Dénemi’nde) 6nemli azalis gostermistir. Geg
Holosende yasanan bu orman azalisina arazi kullanimi gostergelerindeki artiglar eslik etmis ve bu donem
yogun arazi kullanim donemi olarak karakterize olmustur. Artan arazi kullanimi1 ve ormansizlagtirma
erozyon hizim arttirmistir. Bu dénemde ki yogun arazi kullanimi verisi ¢alisma alanindaki arkeolojik veriler
ile de desteklenmistir. Son 21 bin yillik donem igerisinde vejetasyon Ozellikleri iklimin kontroliinde
gelisirken Geg¢ Holosen’de vejetasyon yapisinin sekillenmesinde insan etkisinin 6nemi artmigtir. Yayla
Goli’nden elde edilen paleo vejetasyon oOzellikleri genel anlamda kiiresel ve bolgesel caligmalar ile
uyumluluk gosterse de yerel farkliliklar da sonuglara yansimustir.

ABSTRACT

This study was carried out in Yayla Lake, located on the Aydin Mountains, within the borders of the Buldan
district of Denizli province in Western Anatolia. Yayla Lake is located in the Biiylik Menderes River Basin
as a water basin. The aim of the study is to explain the paleo vegetation characteristics of Yayla Lake and
its surroundings from the Last Glacial Maximum to the present. The stated aim was achieved by high
resolution fossil pollen analyzes on sediment cores taken from Yayla Lake. High resolution fossil pollen
analyzes were carried out on the sediment cores taken from Yayla Lake. As a result of the radiocarbon (14C)
dating analysis, the age of the sediment base was ~21 thousand. Thus, high- resolution and long-term paleo
vegetation and land use data were obtained for Western Anatolia, especially for Yayla Lake. According to
fossil pollen results, forest assets showed low values during the Last Glacial Maximum and showed
compatibility with Anatolian and global data. During this period, steppe vegetation dominated in the study
area. In parallel with the improvement in global climatic conditions, there was an increase in forest cover in
the study area after LGM. Forest assets, which were generally high during the Holocene Period, decreased
significantly in the Late Holocene (Beysehir Occupation Period). This forest decline in the Late Holocene
was accompanied by increases in land use indicators and this period was characterized as a period of intensive
land use. Increasing land use and deforestation have increased the rate of erosion. Intensive land use data in
this period was also supported by archaeological data in the study area. In the last 21 thousand years, while
vegetation characteristics developed under the control of climate, the importance of human influence in
shaping the vegetation structure increased in the Late Holocene. Although the paleo vegetation characteristics
obtained from Yayla Lake are generally compatible with global and regional studies, local differences were
also reflected in the results.
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TURQUA

DEGISEN IKLIM KOSULLARINDA BiTKi ORTUSU GECIS$
ZONLARININ GENISLEMESi VE DARALMASI

RANGE EXPANSION/CONTRACTION OF VEGETATION TRANSITION ZONES
UNDER A CHANGING CLIMATE

Bikem Ekberzade!, Omer Yetemen!, Omer Lutfi Sen'

U Istanbul Technical University, Eurasia Institute of Earth Sciences, Istanbul, Turkey
Email: ekberzadel 9@itu.edu.tr
OZET

Bu calismada biyomlarin iklimsel etkilerle birlikte potansiyel hareketlerine ve bu hareketlerin Anadolu
Peninsulasi’ndaki farkli karasal ekosistemleri nasil etkiledigine bakilmaktadir. Kiiresel ve bdlgesel bir
dinamik vejetasyon modeli ve ERA-5 Land iklim verileri (ek olarak 6 global sirkiilasyon model ortalamas)
ile birlikte sadece tiirlerin dagilimlarina degil, ayni zamanda vejetasyon formasyonlarinin alanlarini nasil
degistirdiklerine biyom perskpektifinden degerlendirdigimiz bu ¢alismada, sonug¢larimiz agags: tiirleri igeren
4 biyomun potansiyel olarak alanlarini genislettigini gosterirken, cayir alanlarinda da potansiyel bir
gerilemeyi isaret etmekte. Bu alansal kayma 1961-2099 yillari i¢in siirelilik arz ederken, 1961-2021 dénemini
icerek simulasyonlarda da belirgin bir sekilde gozlenmekte. Biyom perspektifinden, orman biokiitlesinin
artmas1 ve c¢ayirlarin gerilemesi kurak alan mekanizmalarinin 6nerilerine ters olmakla birlikte, 6zellikle i¢
bolgelerde gbzlenen bu hareketin igerigini kurakliga nispeten dayanikli tiirlerin olusturmasi agisindan da
tutarl. Bu odunsu tiirlerin alanlarin1 genisletmesi, antropojenik etkinin olmadig1 bir simulasyondaki yangin
frekansi ile de agiklanabilir. Bu konudaki ¢aligmalarimiz halihazirda devam etmekte.

ABSTRACT

This study considers the potential shift of biomes due to changes in climatic drivers (temperature,
precipitation, solar radiation) and how this affects the Anatolian peninsula’s diverse terrestrial
ecosystems. Using a global to regional dynamic vegetation model, we looked at not only the changes
in the distribution of taxa, but the range shifts of vegetation formations from a biome perspective
focusing on the transition zones (classified according to The International Geosphere— Biosphere
Programme) with ERAS5-Land as climatic input (and additionally a Global Circulation Model
ensemble, comprising of 6 GCM contributions to Coupled Model Intercomparison Project (CMIP6),
bias-corrected). Our results simulated a potential increase in the ranges of all 4 woody biomes:
forests, transitional woodlands, woody savannas and shrubland, with a potential retreat in
grasslands. This shift is continuous throughout the simulation period of 1961-2099, with the Central
Anatolian grasslands being taken over by woody savannas — comprised mostly of pines and oaks —
even for the historical simulation period (1961-2021), but most poignantly towards the end of the
century. From the biome perspective, the increase in forest biomass and the retreat in grasslands is
somewhat contrary to expectations that dryland mechanisms will become more common even in
mesic environments as climate change progresses, however in line when we look at the overall
picture from a taxon-specific perspective, as species which form the composition of the woody
savanna in Central Anatolia are mainly drought resistant taxa. One potential reason behind this
woodland encroachment may be the fire frequency and intensity in the absence of anthropogenic
interference. Our ongoing research will focus on this curious pattern as we further analyze this
phenomenon with more detailed climate input data with different time windows and with a special
focus on disturbances.
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VEJETASYON TARIHININ POLEN BAZLI REKONS"I:RI"JKSiYONU
UZERINE KANTITATIF CALISMA, BURDUR-GOLHISAR

QUANTITATIVE STUDY ON POLLEN-BASED RECONSTRUCTION OF
VEGETATION HISTORY, BURDUR-GOLHISAR

Esra Ergin'> Laurent Marquer 2, H. Niizhet Dalfes'

ITU, Eurasia Institute of Earth Sciences, Istanbul, Turkey
2 Department of Botany, University of Innsbruck, Austria
Email: ergines17@itu.edu.tr

OZET

Iklim sisteminin 6nemli bilesenlerinden biri olan bitki 6rtiisii (vejetasyon), fiziksel ve kimyasal siirecler
esliginde hem iklimi etkilemekte hem de iklimden etkilenmektedir. Ge¢mis doénem vejetasyon
rekonstriikksiyonu, gilinlimiiz ve gelecekteki iklim degisikliklerinin tahmininde, iklim modellerinin
gelistirilmesi ve dogrulanmasi bakimindan 6nem kazanmaktadir. Fosil polen kayitlari, bolgesel Holosen
bitki ortiisii dinamiklerini yeniden insa etmek ve anlamak i¢in temel kaynak olmakla birlikte taksonlarm
polen iiretkenliginin farkli olmasi ve polen morfolojisindeki farkliliklar gibi cesitli faktorler, polen-bitki
ortiisii iliskilerini karmagik hale getirmektedir. Bu dogrusal olmayan iligkiyi diizeltmek i¢in polen bazli
modelleme yaklagimlar1 gelistirilmistir (Sugita, 2007a, 2007b). Bu tir REVEALS ve Arazi
Rekonstriiksiyonu  Algoritmasi (Land Reconstruction Algorithm-LRA) gibi model yaklagimlarini
kullanmak i¢in, niceliksel polen-bitki Ortiisii modellerini uygulamakta kritik parametrelerden biri olan
giivenilir nispi polen verimliligi (Relative Pollen Productivity-RPP) tahmin seti elde etmek gerekmektedir
(Sugita, 2007a, 2007b). RPP'lerin hesaplanmasi, genellikle yosun drneklerinden veya gdl sedimani yiizey
orneklerinden alinarak giincel polen verisi ede edilir bunun yani sira her bir 6rneklem alaninin ¢evresinde
de ayrintili bir bitki ortiisli arastirmasi gerektirir (Bunting, et al., 2013). RPP oranlarinin ¢ogu Avrupa ve
kuzey yarimkiirede yapilmistir. Akdeniz bitki taksonlari i¢in sadece bir ¢alisma yayinlanmistir (Githumbi
et al., 2022). Simdiye kadar Tiirkiye i¢in RPP tahminleri veya nicel polen bazli modelleme yaklagimlar
uygulanmamistir. Bu ¢alismada, Akdeniz bolgesi-Tiirkiye'nin giineybatisindaki Golhisar Golii- Burdur'daki
ana bitki taksonlar1 i¢in nispi polen {iretimini (RPP'ler) tahmin etmeyi amagliyoruz. Giincel polen verileri,
ratsgele segilen 21 bélgeden yosun ve toprak érneklerinden toplanmistir. Ornekleme alanlarimiz esas olarak
Akdeniz mese ormani, yiiksek dag cayiri, karagam ormani, bozkir, ardi¢ ve sedir ormanlari igerisinde yer
almaktadir. Bu veriler, polen-bitki ortiisii iliskisini degerlendirmek igin bolgesel ve yerel bitki Ortiisi
haritalart ile karsilagtirilmigtir. Amacimiz vejetasyon rekonstriiksiiyonu i¢in REVEALS ve LRA gibi polen
bazl bitki ortiisii modellerini galigtiracak Tiirkiye icin yeni bir RPP seti elde etmektir.

ABSTRACT

Vegetation is an important components of the climate system that both affects and is affected by physical
and chemical processes. Past vegetation reconstruction has an importance for improving and enhacement
of climate models for the prediction of present and future climate changes. While the fossil pollen record is
the main resource for reconstructing and understanding regional Holocene vegetation dynamics, such
factors as differences in pollen productivity, pollen morphology, and distribution have biased pollen-
vegetation relationships. Pollen-based modeling approaches have been developed (Sugita, 2007a, 2007b)
to correct this non-linear relationship. In order to use such modeling approaches, one needs to get a reliable
set of relative pollen productivity estimates (RPPE) that is one of the critical parameters to apply
quantitative pollen-vegetation models such as REVEALS and the Landscape Reconstruction Algorithm
(LRA) (Sugita, 2007a, 2007b). Calculating RPPs requires a collection of modern pollen samples, usually
from moss pollsters or lake sediment surface samples along with a detailed vegetation survey around each
site (e.g. Bunting, et al., 2013). Most of the RPPE rates have been done in Europe and the northern

2-4 Kasim 2022 istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiisii, Istanbul / Tiirkiye 17


mailto:ergines17@itu.edu.tr

hemisphere. Only one study has been published for the Mediterranean plant taxa (Githumbi et al., 2022).
By now, there are neither RPPs nor quantitative pollen-based modeling approaches applied in Turkey. In
the present study, we aim at estimating the relative pollen production (RPPs) for the main plant taxa in the
Mediterranean area-southwestern part of Turkey, Golhisar Lake-Burdur. Modern pollen data were collected
from mosses and soils from randomly distributed 21 sites. Our sampling sites correspond essentially to the
Mediterranean oak forest, high mountain meadow, black pine forest, steppe, juniper, and cedar forests.
These data have been compared to the modern regional and local vegetation maps to assess the pollen-
vegetation relationship.The objective is to get a new set of RPPs for Turkey that can be used to run the
pollen-based vegetation models such as REVEALS and the LRA to reconstruct quantitatively changes in
vegetation covers through time.
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DENIZLI HAVZASI KUVATERNER YASLI TRAVERTENLERDE
BULUNAN BUYUK MEMELI FOSILLERI VE ONEMIi
LARGE MAMMAL FOSSILS FROM THE QUATERNARY AGED
TRAVERTINES OF DENIZLI BASIN AND THEIR SIGNIFICANCE

Hiiseyin ERTEN

Pamukkale Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii Kinikly Kampiisii Denizli
Email:herten@pau.edu.tr

OZET

Denizli Havzasi’nda bulunan Kuvaterner yasli travertenlerde onlarca mermer ocagi bulunmakta ve her giin
onlarca blok kesilmektedir. Kesilen bu bloklarda, ¢ok iyi korunmus biiyiik memeli fosilleri de ¢ikmaktadir.
Bulunan bu fosiller iizerine Equus sp., Dama sp., Bos sp. (Erten ve dig. 2005) cinslerinin yani sira
Stephanorhinus hundsheimensis (Pandolfi ve erten 2017) ve Homo erectus (Kappelman ve dig. 2008) vb.
caligsmalar bulunmaktadir. Ancak bulunan fosillerin biiyiik boliimii yeterli uzman bulunmadig: igin atil
olarak durmaktadir. Her giin kesim yapilan bu ocaklarda fosiller ¢cikmaya devam etmektedir. Bulunan bu
iyi korunmus fosillerin toplanmasi ve bir miize olusturulmasi hem bilimsel hem de kiiltiirel anlamda Denizli
igin 6nemlidir.

ABSTRACT

Around the Quaternary aged travertines of Denizli Basin, there are many marble quarries and a great amount
of marble blocks are cut in this area every day. These blocks usually provide very well-preserved large
mammal fossils. There are studies on the fossils from this area like Stephanorhinus hundsheimensis
(Pandolfi and Erten 2017) and Homo erectus (Kappelman et. al. 2008) as well as Equus sp., Dama sp., Bos
sp. (Erten et.al 2005) genera. However, many fossils found there are left inactive as a result of the lack of
experts in the field. More fossils are discovered every new day in these quarries. Collecting these well-
preserved fossils and bringing them together in a museum has great significance for Denizli both
scientifically and culturally.
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KUVATERNER iKLiMi: MODELLER, VERILER VE YENI
YAKLASIMLAR
CLIMATE OF THE QUATERNARY: MODELS, DATA AND NEW
APPROACHES

1
H. Niizhet Dalfes

1
Han Cayw1 Yolu Sok. 53/6, Tarabya, Sarryer
34457 Istanbul

Email: dalfes@gmail.com

OZET

Kuvaterner déneminin en temel 6zelligi iklimdeki dongiisel dalgalamalardir. Bu dalgalanmalar Yer’in
abiyotik ve biyonik tiim bilesenlerini etkilemis, tiirlimiiziin biyokiiltiirel evriminde anahtar rol oynamistir.
Son yiizyil boyunca, Kuvaterner’deki iklim salimimlarini kiiresel, bolgesel ve yerel 6l¢eklerde saptamak ve
anlamak icin ¢esitli kuramsal ger¢eveler olusturulmustur. Dolayli veriler iklimi saptamakta ¢ok degerli katki
vermisler, fakat ¢ogunlukla bu bilgiler nicelden ziyade nitel olmustur. Giiniimiiziin gelisen hesaplama
altyapilari, gelecek projeksiyonlart amach gelistirilen yer sistem modellerini ve bunlarin bilesenlerini
kullanarak gerek iklimi dogrudan modellemeyi, gerekse dolayli verileri ‘ters modelleme’yle yaklagimiyla
degerlendirmeyi giderek miimkiin kilmaktadir. Bu sunumda, gelisen bu yaklagimlarin kavramsal ve
yontemsel gercevesi tartisilacak, ve dogrudan modellerle simdiye kadar elde edilen sonuglar tanitilacaktir.

ABSTRACT

The most basic feature of the Quaternary period is the cyclical fluctuations in the climate. These fluctuations
have affected all the abiotic and bionic components of the Earth and have played a key role in the biocultural
evolution of our species. Over the last century, various theoretical frameworks have been established to detect
and understand climate oscillations in the Quaternary at global, regional and local scales. Proxy data have
been invaluable in determining climate, but for the most part this information has been qualitative in nature
rather than quantitative. Today's developing computing infrastructures make it increasingly possible to model
the climate directly and to evaluate proxy data with o 'inverse modeling' approaches by using Earth system
models and their components developed for future projections. In this presentation, the conceptual and
methodological framework of these emerging approaches will be discussed, and the results obtained so far
with direct models will be introduced.
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OZET

Paleoortam calismalari, polen, diyatome, agag¢ halkasi, damlatas, sediment analizleri ile yapilabildigi gibi,
iklim modelleri ile de miimkiin olabilmektedir. Kiiresel olcekte, fiziksel yasalarla olusturulan iklim modeli
verileri, gegcmis donemlerdeki muhtemel ortamlarin iklimsel degiskenlerle ifade edilmesini saglamaktadir.
Diinyada, bu tiirden iklim verisi lireten ¢ok sayida arastirma merkezi bulunmakta, bu iiretilen veriler ise genel
olarak diisiik ¢oziiniirliik sunmakta, bu verilerin ¢oziiniirliikleri ¢esitli yontemlerle artirilabilmektedir. Bu
calismada, Son Buzul Maksimumu (SBM) i¢in iiretilen 7 iklim modelinin ¢6ziiniirliigii artirilmig veri setleri
kullanilarak, Tiirkiye'de belirlenen buzul bolgelerine gore uyumu arastirilmistir. Bu amagla, yaklasik

1 km ¢6ziintirliikli, 7 farkli, aylik toplam yagis ve aylik ortalama sicaklik verisi bulunan modelin, Holdridge
ekolojik bolgelerinin biyomlar1 olusturulmus, SBM’deki buzul sahalar1 (soguk ¢ol+buzul) belirlenmistir.
Tiirkiye’nin SBM paleobuzul alanlar1 ¢izilmis, bu alanlar ile HEB biyomlarindaki buzul sahalar1 arasindaki
uyum degerlendirilmistir. Sonug olarak, MICRO-ESM ve CNRM-CMS5 modellerinin Tiirkiye i¢in uygun
olmadig1i, MRI-CGCM3 modelinin sadece Dogu Karadeniz Daglarini iyi yansittigi, CCSM4 modelinin Dogu
Karadeniz, Giineybat1 Anadolu, I¢ Anadolu ve Dogu Anadolu’nun bir kismu igin isabetli sonuglar verdigi
goriilmiistiir. FGOALS-G2 modelinin, I¢ Anadolu ile Toroslar ve Dogu Karadeniz Daglarini iyi bir sekilde
yansitti1, [IPSL-CMS5A- LR modelinin sadece Bitlis-Hakkari daglik alani ile Munzur Daglarinda Tiirkiye
i¢in uyumlu oldugu belirlenmistir. MPI-ESM-P ise I¢ Anadolu, Orta Karadeniz ve Dogu Anadolu’nun bir
kisminda isabetli sonuglar verdigi goriilmiistiir.

ABSTRACT

Paleoenvironment studies can be done with pollen, diatom, tree ring, stalactite and sediment analyzes as well
as with climate models. On a global scale, climate model data created by physical laws enable possible
environments in the past to be expressed with climatic variables. There are many research centers in the
world that produce this type of climate data, and these data generally offer low resolution. But the resolution
of these data can be increased by various methods. In this study, the compatibility of 7 climate models
produced for the Last Glacial Maximum (LGM) according to the glacial regions determined in Turkey was
investigated by using datasets with increased resolution. For this purpose, the biomes of Holdridge ecological
zones (HEZ) depend on the 7 different models, which has approximately 1 km resolution, monthly total
precipitation, and monthly average temperature data, were created and glacial areas (cold desert + glacier)
for the LGM were determined. The LGM paleo glacial areas of Turkey were vectorized, and the compatibility
between these areas and the glacial areas in the HEZ biomes was evaluated. As a result, while MICRO-ESM
and CNRM-CMS5 models are not suitable for Turkey and MRI- CGCM3 model only represents Eastern Black
Sea Mountains well, CCSM4 model gives accurate results for Eastern Black Sea, Southwestern Anatolia,
Central Anatolia, and some parts of Eastern Anatolia. It has been determined that the FGOALS-G2 model
represent good result for the Central Anatolia, Taurus Mountains and Eastern Black Sea Mountains, while
the IPSL-CM5A-LR model is compatible for Turkey only in the Bitlis-Hakkari mountainous area and the
Munzur Mountains. MPI- ESM-P, on the other hand, has been found to give accurate results in parts of
Central Anatolia, Central Black Sea and Eastern Anatolia.
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OZET

Dogu Akdeniz'deki iklim degisiklikleri insan toplumlar1 ve ¢evreleri tlizerinde her zaman 6nemli bir rol
oynamistir. Bu bélgede birgok medeniyetin yiikselisi ve diisiisii, iklimsel dalgalanmalarin (6rn; kuraklik)
yogunlugu ile iliskilendirilmistir. Ozellikle Anadolu, Kuzey AtlantikAkdeniz siklonlar1 ile Hint-Tibet
muson iklim rejimleri arasindaki konumu nedeniyle Dogu Akdeniz'deki paleoiklim arastirmalart i¢in kilit
bir role sahiptir. Bu 6nemine ragmen, Anadolu'nun iklim tarihi hakkinda gorece yiiksek ¢ozintrliiklii iklim
kayitlarinin sayisi kisitlidir. Ayrica mevcut aragtirmalar, bu yiizyilin sonuna kadar Dogu Akdeniz’de 6nceki
ylizylla gore yagista %20'lik bir azalma oldugunu gostermektedir (Cook vd., 2016). Dogu Akdeniz
bolgesinin ayrintili ve kesintisiz arkeolojik kayitlari, iklimsel etkilerin eski insan topluluklar ve faaliyetleri
lizerindeki karsilastirmali arastirmalar1 gergeklestirmeyi miimkiin kilmaktadir.

Dim Magarasi'ndan (Giiney Tiirkiye) 6rneklenen D-3 dikiti, bolge i¢in orta ve ge¢ Holosen paleoiklimi
hakkinda 6nemli bilgiler saglamaktadir. D-3 dikiti, 1061 + 14 ile 4072 + 26 yil arasinda degisen U-Th
yaglar1 vermistir. 1595 £+ 16 ve 2263 + 13 yil arasinda bir biiylime boslugu gézlenmistir. D-3"lin kararli
izotop kayitlari, Holosen sirasinda Kuzey Atlantik derin deniz tortul karotlarinda Olgiilen siiriiklenme
buzullarinin vekillerinde taninan 1500 yillik “Bond olaylar1” ile iliskilidir. 4.2 ka olay1 olarak da bilinen
orta-ge¢ Holosen gegisi, yagisli kosullardan daha kuru kosullara hizli bir kayma ile D-3 dikit kaydinda iyi
temsil edilir. Dogu Akdeniz'de artan mevsim sicakligindan ziyade; Mevcut nem, vejetasyon igin ana
smirlayici faktor olarak kabul edilir. Bu nedenle, D-3 dikitinin 613C izotop profili, artan mevsim neminin
mevcudiyetindeki degisiklikleri yansitma potansiyeline sahiptir. Izotop kayitlar1, D-3 dikitinin son 4200 y1l
boyunca hizli iklimsel salinimlara ve bitki ortiisii degisikliklerine duyarli oldugunu gdstermektedir.

ABSTRACT

Climatic changes in the Eastern Mediterranean have always been an important role on human societies and
their environment. The rise and fall of many civilizations in this region have been associated with the
intensity of climatic fluctuations. Especially Anatolia has a key role for paleoclimate research in the Eastern
Mediterranean due to its location between North Atlantic-Mediterranean cyclones and Indian- Tibet
monsoon climatic regimes. Although its importance, only little is known about climatic history of Anatolia.
Accordingly, current research suggests a 20% decrease in precipitation (Eastern Mediterranean) by the end
of this century with respect to the former century (Cook et al., 2016). Detailed and continuous
archaeological records of the Eastern Mediterranean region make it possible to accomplish comparative
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research of the climatic impacts on ancient human societies and their activities. D-3 stalagmite yielded U-
Th ages ranging from 1061 + 14 to 4072 + 26 years. A growth hiatus is observed between 1595 + 16 and
2263 + 13 years. The stable isotope records of D-3 are correlated with 1500-year cycle “Bond events” which
are recognized during Holocene in proxies of drift ice measured in North Atlantic deep-sea sediment cores.
Mid to late Holocene transition, also known as 4.2 ka event, is well represented in D-3 stalagmite record
with a rapid shift from wetter to drier conditions. In the Eastern Mediterranean, rather than growing season
temperature; available moisture is regarded as the major limiting factor for plant growth. Therefore, 613C
isotope profile of D-3 stalagmite has the potential to reflect variations in the availability of growing season
moisture. Isotope record indicates that D-3 stalagmite is responsive to rapid climatic oscillations and
vegetational changes during the last 4200 years.
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OZET

Anadolu, barindirdig1 ii¢ biyolojik cesitlilik sicak noktasi (Akdeniz Havzas1, Kafkaslar ve Iran-Anadolu)
ile Akdeniz Havzasi’ndaki en yiiksek biyolojik ¢esitlilige sahip yerlerden birisidir. Anadolu’da yasayan
tirlerin bircogunun genetik cesitliligi, Avrupa ve Asya gibi farkli bolgelerde yasayan popiilasyonlarmdan
daha yiiksektir. Anadolu’nun barindirdigi bu yiiksek genetik cesitlilik ve Anadolu’ya endemik birgok tiiriin
bulunmasi, Anadolu’nun bir buzul ¢agi siginagi olduguna isaret etmektedir. Ancak bu gikarimlar dogrudan
iklim verilerinin analizinden degil, tiirlerin genetik ¢esitliliginin dagilimina bakilarak dolayli olarak
yapilmaktadir. Bu ¢alismada ise Anadolu’nun iklim siginagi olma potansiyeli dogrudan gegmis iklim
verileri ve bunlarin analizleri ile degerlendirilmistir. Bu ¢ergevede bu ¢alismanin {i¢ amaci bulunmaktadir:
1) Anadolu’nun Pliyosenden bu yana Bat1 Palearktik Bolgesi igerisindeki gorece paleoiklimsel stabilitesini
6lgmek; 2) Anadolu icerisinde hangi bolgelerin gorece sabit iklimsel kosullara sahip oldugunu tespit etmek,
3) paleoiklimsel agidan stabil olan bdlgelerin gliniimiiz biyolojik ¢esitlilik oriintiilerine etkisini aragtirmak.
Bu sorgulamalar CHELSA-TraCE21k, PaleoClim ve Oscillayers dahil bes farkli paleoiklim veri seti
iizerinde stabilite analizleri kullanilarak yapilmistir. iklimin stabilitesi icin ii¢ farkli Slgiit kullanilmgtir:
iklim stabilitesi, gradyan-temelli ve mesafe-temelli iklim degisim hizi. Bu analizler 19 biyoiklim degiskeni
kullanilarak Bati Palearktik ve Anadolu 6zelinde ayr1 ayr1 yapilmistir. Bdylece, Anadolu’da iklimin Bati
Palearktik 6zelinde Pliyosen’den bu yana gorece sabit kaldigi; Marmara, Ege, Akdeniz dahil Anadolu’nun
batisinda sicakligin gorece sabit kaldigi bulunmustur. Toroslar, Nur, Dogu Karadeniz ve diger daglik
kesimlerdeyse iklimin yavas degistigi tespit edilmistir. Ayrica, Tiirkiye’de endemik bitkiler ve 6nemli doga
alanlarimin dagilimu ile stabilite ve hiz oriintiileri arasinda paralellik bulunmustur.

ABSTRACT

Anatolia is one of the places with the highest biodiversity in the Mediterranean Basin with its three
biodiversity hotspots (the Mediterranean Basin, the Caucasus, and the Irano-Anatolian). The genetic
diversity of many species living in Anatolia is higher than the populations living in different regions such
as Europe and Asia. This high genetic diversity and levels of endemism indicate the potential of Anatolia
to be a glacial refugium. However, these inferences were made indirectly based on the patterns of species’
genetic diversity. In this study, this potential was evaluated directly by analyzing the paleoclimate model
outputs. This study has three main objectives: 1) to assess the relative paleoclimatic stability of Anatolia
within the Western Palearctic Region since the Pliocene; 2) to determine regions in Anatolia which have
relatively stable climatic conditions; and 3) to investigate the relationship between climatically stable
regions and current biodiversity patterns. Five different paleoclimate datasets (the CHELSA-TraCE21k, the
PaleoClim, the Oscillayers, the PaleoView, and high-resolution terrestrial climate of the last 120,000 years)
were used to measure the paleoclimatic stability. The stability of Anatolia was investigated by three
different approaches: climate stability, the gradient-based velocity of climate change and the distance-based
velocity of climate change. These analyses were made on 19 bioclimatic variables; separately for Anatolia
and the Western Palearctic. The climate stability analysis showed that Anatolia has remained relatively
stable in the Western Palearctic since the Pliocene and the temperature remained relatively stable in western
Anatolia, including the Marmara, Aegean and Mediterranean regions. Also, the climate has changed slowly
in the Taurus, Nur, Eastern Black Sea and other mountainous regions. In
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addition, distribution of endemic plants and key biodiversity areas are congruent with stability and
velocity patterns in Turkey.

GRAFIK OZET/ GRAPHICAL ABSTRACT:
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Sekil: Tiirkiye’nin son 21.000 yudaki biyoiklim degisim hizi. Tiirkiye'nin gradyan-temelli biyoiklim
degisim hizi Son Buzul Maksimum’dan (~21.000 yil énce) giiniimiize kadar olan donem igin
CHELSA-TraCE21k veri seti kullamlarak hesaplanmistir. Iklim degisim hizi 0’dan (kirmizi) 1'e
(mavi) dogru artmaktadur.

Figure: The bioclimatic velocity of Turkey for the past 21,000 years. The gradient-based bioclimatic
velocity since the Last Glacial Maximum (~21,000 years ago) was calculated based on the CHELSA
TraCE2 1k dataset. The velocity increases from 0 (red) to 1(blue).
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OZET

Bu calismada, Beysehir Gol havzasi ¢evresindeki ¢okellerin gastropoda faunasi incelenmis, fauna yardimiyla
eski goliin paleoekolojik ozellikleri ortaya konmustur.Eski Beysehir Goli’niin tortullarindan alinan
orneklerin incelenmesi sonucunda Mollusca dalinin Gastropoda sinifina ait; Theodoxus heldreichi Martens,
Valvata pulchella Studer, Valvata beysehirensis Gloer&Girod, Valvata sp., Bithynia tentaculata Linnaeus,
Bithynia leachii Linnaeus, Bithynia sp., Lmynaea stagnalis Linnaeus, Lmynaea sp., Stagnicola palustris O.
F. Miiller, Stagnicola sp., Lithoglyphus acutus Cobalcescu, Radix auricularia Linnaeus, Radix ovata
Linnaeus, Planorbis planorbis Linnaeus, Anisus vortex Linnaeus, Gyraulus parvus Say, Gyraulus sp.,
Planorbarius corneus Linnaeus, Planorbarius sp., Bathyomphalus contortus Linnaeus olmak iizere, 15 cins,
15 tir tamimlanmistir. Tanmimlanan tiirlerin  genel paleoekolojik 6zellikleri ve sayisal bolluklar
yorumlandiginda, Eski Beysehir gdliiniin tipik hakim tiiriniin sayica en fazla olan Valvata pulchella ve
Bithynia leachii oldugu goriilmektedir. Bithynia leachii’nin bulundugu seviyelerde, akarsularda yasayan
Valvata pulchella, tiriiniin bulunmasi, bu seviyelerde gdliin akarsularla beslenen bir tatli su gélii oldugunu
ifade etmektedir. Planorbis planorbis, Anisus vortex, Gyraulus parvus gibi bitkilerle beslenen, durgun ve s1g
ortamlarda ve batakliklarda yasayan formlarin sayica bol oldugu seviyeler ise, ¢ok si1g kapali bir gél ve 1liman
kosullar isaret etmektedir. Eski Beysehir goliinlin endemik tiirii olan, akarsularla beslenen tatli su ortamini
yansitan Valvata beysehirensis havzanin bir ¢ok seviyesinde gozlenmistir. Girod (2013) tarafindan
tanimlanan ve Orta Pleyistosen yasi verilen V. beysehirensis tiiriiniin bu ¢aligma ile Kuvaterner’in daha alt
ve {ist seviyelerine de ulasabildigi goriilmiistiir. Bu calisma Canakkale Onsekiz Mart Universitesi Bilimsel
Aragtirma Projeleri Koordinasyon Birimince Desteklenmistir. Proje Numarasi: FDK-2020-3340

ABSTRACT

In this study, the gastropod fauna of the sediments around the Beysehir Lake basin were examined, and the
paleoecological features of the old lake were revealed with the help of fauna. As a result of the examination
of the samples taken from the sediments of the old Beysehir Lake, it belongs to the Gastropoda class of the
Mollusca branch; Theodoxus heldreichi Martens, Valvata pulchella Studer, Valvata beyschirensis
Gloer&Girod, Valvata sp., Bithynia tentaculata Linnaeus, Bithynia leachii Linnaeus, Bithynia sp., Lmynaea
stagnalis Linnaeus, Lmynaenicolastrig. auricularia Linnaeus, Radix ovata Linnaeus, Planorbis planorbis
Linnaeus, Anisus vortex Linnaeus, Gyraulus parvus Say, Gyraulus sp., Planorbarius corneus Linnaeus,
Planorbarius sp., Bathyomphalus contortus Linnaeus, 15 species have been defined. When the general
paleoecological characteristics and numerical abundances of the identified species are interpreted, it is seen
that Valvata pulchella and Bithynia leachii, which are the most numerous, are the typical dominant species
of the Eski Beysehir lake. The presence of Valvata pulchella, which lives in streams at the levels where
Bithynia leachii is found, indicates that the lake is a freshwater lake fed by streams at these levels. The levels
where the forms that feed on plants such as Planorbis planorbis, Anisus vortex, Gyraulus parvus and live in
stagnant and shallow environments and swamps are abundant in number indicate a very shallow closed lake
and temperate conditions. Valvata beysehirensis, which is the endemic
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species of the old Beysehir lake and reflects the freshwater environment fed by rivers, has been observed in
many levels of the basin. It has been observed that the V. beysehirensis species described by Girod (2013)
and given a Middle Pleistocene age can also reach the lower and upper levels of the Quaternary with this
study. This study was supported by Canakkale Onsekiz Mart University Scientific Research Projects
Coordination Unit. Project Number: FDK-2020-3340
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OZET

Tiirkiye’de Kuvaterner buzullasmalarinin etkili oldugu daglik alanlarin basinda Dogu Karadeniz Daglar
gelmektedir ve daglik alandaki buzullasma kosullari, birgok arastirmaci tarafindan incelenmistir. Bu
calismalarda yapilan tarihlendirmelere gore, Dogu Karadeniz Daglari’nda son buzul maksimumu 6ncesine
(MIS 3) ait buzul sekilleri de tespit edilmistir. Yaganan buzullagmalar sonucunda daglik alan iizerinde sirkler,
aretler, piramidal zirveler, asil1 vadiler, U-sekilli buzul vadileri gibi bir¢ok erozyonal buzul sekli geligmistir.
Bu calismada, Dogu Karadeniz Daglarinin tamaminda bulunan buzul sirklerinin morfometrik 6zellikleri
incelenmistir. Caligmanin ilk asamasinda 1/25.000 6l¢ekli topografya haritalar1 ve uydu goriintiilerine gore
dagin zirve kesimini kapsayan 2200 km?lik alan icerisindeki sirkler sayisallastirilmistir. Sirk smirlarinm
tespitinde topografya haritalarindan iretilen egim haritas1 dikkate alinmig ve 27°’lik egim sirk duvarinin sinir1
olarak kabul edilmistir. Tespit edilen bu sirkler, gelisim 6zelliklerine gore tekil, birlesik, basamakli ve birlesik-
basamakli seklinde siniflandirilmistir.

Haritalama ¢aligmalarinin sonuglarina gére Dogu Karadeniz Daglar1 tizerinde toplam 810 lokalitede 1387 sirk
tespit edilmistir. Bu sirklerin 499°u tekil karakterdedir. Kompleks bir yap1 sunan 139 adet birlesik sirk alani
icerisinde 329 sirk, 85 adet basamakli sirk alan1 179 sirk ve 87 adet birlesik-basamakli sirk alan1 igerisinde ise
380 sirk tespit edilmistir. Birlesik sirklerde maksimum sirk sayisi 6’ya kadar ¢ikmakla birlikte bu sirkler
ortalama 2.4 sirkin birlesiminden olusmaktadir. Basamakli sirklerde sirk sayist 5’e kadar ytikselirken ortalama
sirk sayis1 2.1°dir. En karmasik yapi1 olarak nitelendirebilecegimiz birlesik-basamakli sirklerde ortalama sirk
sayist 4.3 olmakla birlikte maksimum sirk sayis1 10’a kadar ¢ikmaktadir. Tespit edilen tiim sirklerin toplam
alam 546 km? olup ortalama sirk alam 0.67 km?’dir. Tekli, basamakli, birlesik ve birlesik-basamakli sirklerde
ortalama alan sirastyla 0.4 km?, 0.73 km?, 0.91 km? ve 1.78 km?’dir.

ABSTRACT

Eastern Black Sea Mountains are one of Tiirkiye’s large glaciation areas during Quaternary and the glaciation
conditions on the mountains have been studied by many researchers. According to surface exposure ages in
these studies glacial landforms of some valleys in Eastern Black Sea Mountains dated to MIS 3. As a result of
the Quaternary glaciations, many erosional glacial landforms such as cirques, aretes, pyramidal peaks, hanging
valleys, U-shaped glacial valleys have developed on the Eastern Black Sea Mountains.

In this study, the morphometric characteristics of the glacial cirques on the Eastern Black Sea Mountains were
investigated. In the first stage of the study, cirques of 2200 km2 covered the highest part of the mountain were
digitized based on 1/25.000 scale topographic maps and satellite images. The slope map produced from the
topography maps was taken into account in determining the cirque boundaries and the 27° slope was accepted
as the boundary criteria of the cirque wall. All determined cirques were classified as simple, compound,
staircase, and compound-staircase in terms of development characteristics.

As a result of the mapping, 1387 cirques were identified in 810 localities on the Eastern Black Sea
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Tiirkiye Kuvaterner Sempozyumu

Mountains. 499 of these are simple cirques. 329, 179, and 380 cirques determined in 139 compound, 85
staircase, and 87 compound-staircase cirque areas, respectively. Although the maximum cirque's number is
up to 6, the average number of cirques is 2.4 in compound cirques. In staircase cirques, the maximum number
is 5 and the average number of circuses is 2.1. The average number of cirques is 4.3 and the maximum number
of cirques is up to 10 in compound-staircase cirques, which we can describe as the most complex cirque type.
The total area of all cirques is 546 km? and the average cirque area is 0.67 km?. The average area of each
cirque in simple, staircase, compound, and compound-staircase circuses are 0.4 km?,

0.73 km?, 0.91 km?, and 1.78 km?, respectively.

GRAFIK OZET/ GRAPHICAL ABSTRACT:
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Sekil : (a) Anadolu’da buzullasmaya ugramis daghk alanlar ve ¢alisma alammin lokasyonu (b) ¢alisma
alamndaki sirklerin (c) sirk tiirlerinin dagilisi

Figure: (a) The glaciated mountains in Anatolia and location of the study area, the spatial distribution of
(b) cirques, and (c) cirque types.
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OZET

Jeolojik zaman boyunca iklim kosullarinda meydana gelen degisiklikler nedeniyle farkli jeomorfolojik
yapilar olusmustur. Soguk iklim etkisiyle meydana gelen yerylizii sekilleri en belirgin olarak buzul
vadilerinde izlenmektedir. Morenler, aretler, piramidal zirveler, sirkler, tarnlar, buzul ¢izikleri gibi bir¢ok
yerylizii sekli bu vadilerde goézlemlenmektedir. Bu yeryiizii sekillerinin varlig1 jeolojik zaman boyunca
soguk iklimin etkili oldugunu belirlemeyi saglamaktadir. Buzullagsmaya bagl olusan yerytizii sekilleri basta
saha calismalar1 olmak tizere Uzaktan Algilama ve Cografi Bilgi Sistemleri analiz yontemleri kullanilarak
belirlenebilmektedir. Bu ¢alismada, Uzaktan Algilama ve Cografi Bilgi Sistemleri analiz yontemleri
kullanarak Kagkar Daglarindaki Palovit ve Kavrun vadilerinin buzul yiizey sekillerinden U tipi vadiler
belirlenmistir. Analizlerde 12.5 metre ¢oziiniirliikteki Alos Palsar RTC RT1 sayisal yiikseklik modeli
kullanilmistir. Sayisal yiikseklik modeli kullanilarak Topografik Pozisyon indeksine bagli yeryiizii sekli
siiflandirilmasi yapilmistir. Bu siniflandirma ile U tipi vadilerin oldugu bolgeler belirlenmistir. Belirlenen
U tipi vadi alanlarinda enine kesitler, boyuna kesitler ve alan kesitler alinarak U tipi vadi formunda meydana
gelen degisiklikler karsilagtirilmistir. Yapilan karsilastirmalar sonucunda U tipi vadi sinirindan V tipi vadi
sinirina gecis yaklasik 1600-1700 m. olarak belirlenmistir. Belirlenen bu sinir jeolojik zaman boyunca
bolgede buzullarin ilerleyebildigi maksimum sinir olarak yorumlanmaistir.

ABSTRACT

Different geomorphological structures have been formed due to changes in climatic conditions throughout
geological time. Landforms formed by the cold climate effect are most prominently observed in glacial
valleys. Many landforms such as moraines, arétes, pyramidal peaks, circuses, tarns, glacial scratches are
observed in these valleys. The existence of these landforms allows to determine that the cold climate was
effective throughout geological time. Landforms formed due to glaciation can be determined by using
Remote Sensing and Geographical Information Systems analysis methods, especially field studies. In this
study, U-type valleys were determined from the glacial surface shapes of Palovit and Kavrun valleys in
Kagkar Mountains by using Remote Sensing and Geographical Information Systems analysis methods. Alos
Palsar RTC RT 1 digital elevation model with a resolution of 12.5 meters was used in the analyses.
Landform classification based on Topographic Position Index was made using the digital elevation model.
With this classification, regions with U-type valleys were determined. Cross sections, longitudinal sections
and swath profiles were taken in the determined U-type valley areas and the changes in the U- type valley
form were compared. As a result of the comparisons, the transition from the U type valley border to the V
type valley border was determined as approximately 1600-1700 m. This determined limit has been
interpreted as the maximum limit that glaciers can advance in the region throughout geological time.
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OZET

Gilinlimiiz iklim degisiklikleri nedeniyle giin gectikce kaybolan buzullarin arastirilmasit ve gegmise ait
kayitlarin nicel olarak incelenmesi, gelecege yonelik iklimsel 6ngoriilerin saglikli yapilmasii saglayacaktir.
Bu amagla Tiirkiye’nin buzul varligimi arastirmaya yonelik ¢alismalar son yillarda giderek artmaktadir.
Kozmojenik izotoplar kullanilarak yapilan tarihlendirme ¢alismalar1 Son Buzul Dénemi buzullar1 hakkinda
onemli bilgiler vermektedir. Bu ¢aligsmalar iilkemiz eski buzullarinin ¢cogunlukla Son Buzul Maksimumu (Last
Glacial Maximum: LGM, ~21 bin y1l 6ncesi) sirasinda en genis boyutlarina ulastiklarini, daha sonra kiigiilerek
sonraki konumlarina geri ¢ekildiklerini gostermistir. Ancak bazi bolgelerde maksimum kosullar ¢ok daha
onceleri gergeklesmistir. Bunlardan bir tanesi de Dogu Karadeniz Daglari’dir. Bu ¢alismada Dogu Karadeniz
Daglari’nin neden farkli davrandigini anlamak ve ge¢mis iklimini belirlemek icin fiziksel buzul akis
modellerinden yararlanilmistir. Caligsma alani olarak Dogu Karadeniz Daglari’nin doguda Coruh Nehri’nden
baslay1p, batida Caykara’ya kadar uzanan kism se¢ilmistir. Bu bolge sadece Karadeniz Bolgesi’nin degil aym
zamanda iilkemizin en engebeli ve en ¢ok yagis alan kesimlerinden biridir. Paralel Ice Sheet Model (PISM)
adi verilen agik kaynak kodlu bir yazilim ile bolgede eski buzullar modellenerek onlarin olustugu sicaklik ve
yagis kosullar1 belirlenmistir. Once bolgede hiikiim siiren giincel iklimsel kosullar belli oranlarda degistirilerek
bilgisayarda ii¢ boyutlu buzul rekonstriiksiyonu yapilmis, model sonuglarindan elde edilen buzul yayilim
alanlari ile 6nceki ¢aligmalarda gézlemlenen buzul sinirlar (cephe morenlerinin rakim degerleri, yanal moren
yiikseklikleri, trim ¢izgisi, vb.) karsilagtirilarak buzullarin olustugu paleoiklimsel sartlar belirlenmistir. Bu
bildiride 121Y507 no’lu TUBITAK projesi kapsaminda desteklenen g¢alismalarimizin ilk sonuglari
aktarilacaktir.

ABSTRACT

Investigating disappearing glaciers due to recent climate changes and examining their past records will give
feedback to future climate predictions. In recent years, the efforts to investigate the existence of paleoglaciers
in Tiirkiye have been increasing. Dating studies using cosmogenic isotopes provide significant information
about the timing of paleoglaciers, especially for the Last Glacial Period. These studies have shown that the
Anatolian paleoglaciers mostly reached their largest extents during the Last Glacial Maximum (LGM, ~ 21
ka ago) and then retreated to their successive positions. However, in some regions, the maximum conditions
have occurred much earlier. One of them is the Eastern Black Sea Mountains. In this study, physical glacial
flow models were used to understand why the Eastern Black Sea Mountains behaved differently. The study
area covers the west of Coruh River from the east and extends to Caykara in the west. This region is one of
the most rugged and wet parts of Tiirkiye. We used an open-source software called Parallel Ice Sheet Model
(PISM), to model the paleotemperature and paleoprecipitation conditions. First, we changed the current
climatic conditions in the region, and then three-dimensional glacier reconstructions were created using
manipulated ice mass balance conditions. The paleoglacier extents obtained in previous studies via elevation
of lateral and terminal moraines, trim lines, etc, were compared with the model results to determine the
paleoclimatic conditions of the glaciers. Here, the preliminary results of our project funded through a
TUBITAK grant (#121Y507) will be presented.
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OZET

Gecmiste yasanan iklim degisikliklerinin nedenlerinin ve etkilerinin anlasilmasi, insanoglunun gelecekte
karsilasacag1 degisiklikleri 6nceden tahmin etmesi ve Onlemler almasi agisindan 6nem arz etmektedir.
Insanmin yeryiiziindeki varlik siiresince, yani Kuvaterner’de yasanan iklim degisiklikleri Milankovig
dongiileri ile aciklanan buzul ¢aglarinin yasanmasina yol agmis, yer kiireyi ve iizerinde yasayan canlilarin
hayatim sekillendirmistir. Ulkemiz de Kuvaterner buzullasmalarimin etkisinde kalmis, Anadolu’nun farkli
bolgelerindeki yiiksek alanlarda gelisen buzullarin bazilar1 giiniimiize kadar ulagmus, iklim degisikligi
etkisiyle ortadan kalkan buzullarin olusturdugu yer sekilleri ise ¢ogu sahada korunmustur. Tiirkiye nin
buzul envanteri tamamlanmig olarak diisiiniilse de literatiirde heniiz tanimlanmamig farkli biiytikliikte buzul
sahalar1 halen mevcuttur. Bat1 Toroslarda yer alan Bozburun Daglari, Kovacik Dagi, Emerdin Dagi ve
Dumanli Dagi {izerindeki buzul sahalari literatiirde daha O6nce hi¢ ge¢memis olup bu sahalara ait
jeomorfolojik, klimatolojik ve kronolojik bilgi eksikligi mevcuttur. Bu ¢alisma kapsaminda incelenecek
daglardan ilki Antalya korfezinin 50 km kuzeyinde 2504 m zirveye sahip ve biiyiik oOlgiide
konglomeralardan olusan Bozburun Dagi’dir (37°18' K, 31°03’ D). Ug sirkin bulundugu Bozburun
Dagi’nda morenler 1800 m seviyelerine kadar inmistir. Bu ¢alismaya dahil olan bir diger dag, Bozburun
Dagi’nin 30 km kadar dogusunda kuzey-giiney dogrultusunda 20 km kadar uzanig gosteren Kovacik
Dagi’dir (37°16" K, 31°23' D). Karbonatlardan olugsan ve 2268 m zirveye sahip dagda 5 sirk yer alir.
Kovacik Dagi’nin kuzeyinde Ceskar Tepe (2288m) kuzeyinde gelisen sirk sahadaki 6nemli sirklerin baginda
gelmektedir. Bu sirk, 1600 m tabana sahip ve ¢evresi en algak 1700m yiikseltilerle ¢evrelenmis karstik bir
depresyon igerisinde gelismistir. Bu sirkin 6niinde 1650 m seviyelerine kadar inen ¢ok sayida ¢ekilme
moreni (9) tespit edilmistir. Yine Kovacik Dagi’nin kuzeyinde Emerdin Dag1 (37°24' K, 31°18' D) ve
Dumanli Dagi’da (37°33' K, 31°20' D) yer almaktadir. Karbonatlardan olugan bu daglardan 2405 m zirveye
sahip Emerdin Dagi’nda 2 sirk ve o6niinde 1700 m seviyelerine inen morenler yer alirken, daha kuzeydeki
Dumanli Dagi’'nda (2311m) 3 sirk ve oniinde 1650 m seviyelerine inen morenler bulunur. Bu ¢alismada
Gec¢ Kuvaterner buzullagmasinin belirtilen daglik alanlardaki buzul morfolojisine ait izler topografya
haritalar1, IHA lar ve detayli arazi ¢alismalar ile haritalanms, hassas veriler iizerinde gecmise ait buzul
rekonstriiksiyonlar1 yapilarak buzullarin ulasmis oldugu seviyeler ve buzullara ait ozellikler ortaya
konmustur.

ABSTRACT

Understanding the causes and consequences of past climate changes is important for predicting and
preparing for future changes that the human will face. The climatic changes that occurred during human
existence on Earth, that is, during the Quaternary, caused the ice ages explained by the Milankovitch Cycles
and shaped the earth's surface and the life of the living beings on it. Turkey has also been affected by
Quaternary glaciation; some of the glaciers that formed in high areas in various regions of Anatolia have
reached the present day, and the landforms formed by glaciers that have vanished due to the effects of
climate change have been preserved in most areas. While studies by various researchers focused on
glaciation in the Taurus Mountains Belt and along with Turkey's glacier inventory have been thought to be
completed, glaciated areas of various sizes are still being discovered. The glacial areas of the Taurus
Mountains' Bozburun, Kovacik, Emerdin and Dumanli Mountains have never been reported in the literature,
and there is a lack of geomorphological, climatological, and chronological knowledge about
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these glaciated areas. The first of the mountains to be examined within the scope of this study is Bozburun
Mountain (37°18' N, 31°03'E), which has a 2504 m peak and is largely composed of conglomerates, 50 km
north of Antalya Bay. On Bozburun Mountain, where there are three cirques, the moraines have descended
to 1800 m. Another mountain included in this study is Kovacik Mountain (37°16" N, 31°23’ E), which
extends for 20 km in the north-south direction, about 30 km east of Bozburun Mountain. There are 5 cirques
on the mountain, which consists of carbonates and has the highest peak of 2268 m. The cirque developing
in the north of Ceskar Tepe (2288m) in the north of Kovacik Mountain is one of the most important cirque
in the Kovacik. This cirques developed in a karstic depression with a base of 1600 m and surrounded by the
lowest elevations of 1700 m. Numerous recession moraines (9) were found in front of this cirque, which go
down to 1650 m. It is also located in the north of Kovacik Mountain, on Emerdin Mountain (37°24" N,
31°18’ E) and Dumanli Mountain (37°33' N, 31°20" E). While there are 2 cirques and moraines descending
to 1700 m in front of Emerdin Mountain, which has a summit of 2405 m, among these mountains consisting
of carbonates, there are 3 cirques and moraines descending to 1650 m in front of Dumanli Mountain (2311
m), which is further north. In this study, traces of glacial morphology related to the Late Quaternary
glaciation in the ranges of Western Taurus mountaines were mapped with topography maps, UAVs and
detailed field studies, and glacial reconstructions were made on sensitive data, and the glacier limits and the
glacial features were revealed.
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OZET

Orta Toros Kusagi’nin bir parcasi olan Aladaglar ve Karanfil Daglari'ndaki buzul kronolojisini ortaya
koymak amaciyla kaya drnekleri lizerinde Kozmojenik *°Cl Yiizey Tarihlendirmesi yontemi kullanilmustir.
Geg Pleistosen sirasinda farkli donemlere ait buzullagmalar1 kanitlayan toplam 121 adet 6rnek toplanmustir.
En yasli morenler (47 ve 38 bin yil) Aladaglar'in bati-kuzeybatisinda yan yana bulunan iki vadiye aittir.
Aladaglar’in kuzeybatisinda, vadi ¢ikisinda yer alan bir aliivyal fan (78 bin yil) ise LGM’den o6nceki
buzullagmalarm varligin1 gostermektedir. Buzullar, en yiiksek zirvelerden (>3200 m) 55 bin yil 6nce
¢ekilmeye baslamis ancak Holosen baslangicina kadar iki takke buzulu aktif kalmistir. Aladaglar’in
dogusunda yer alan Hacer vadisi’nde (>15 km) en uzun buzul 15 binden 12,5 bin'e kadar deavam eden bir
siiregte geri cekilmistir. Bu geri ¢ekilme Ge¢ Buzul’dan Geng¢ Dryas'a kadar varligini koruyan bir
buzullagmay1 gostermektedir. Erken Holosen morenleri dagin dogu ve bat1 vadilerinde de bulunmaktadir.
Ote yandan Karanfil Dagi’nda (Aladaglar’in 20 km giineyinde, 3059 m), iyi korunmus dort terminal ve
yanal moren seti haritalanmig ve tarihlendirilmistir. Elde edilen yaslar 16-20 bin y1l arasinda degisen LGM
buzullagmasi gostermektedir. Sirk tabanindaki kalint1 kaya buzulunun yasi ise (9.7 = 0.9 ka) Holosen
baslangicindaki permafrost kosullarinin varligini gostermektedir. Ayrica Karanfil Dagi'nda LGM iklimine
ait buzul kosullarini anlamak i¢in PISM (The Parallel Ice Sheet Model) adi verilen bir buzul akis modeli
calistirllmistir. Farkli sicaklik ve yagis degerleri kullanarak 21 paleoiklim simiilasyonu c¢aligtirilmustir.
Gilinlimiize benzer yagis kosullari altinda LGM’deki buzullarin olusabilmesi i¢in Karanfil Dagi'nda
sicakligin giiniimiizden 8.3 + 0.5 °C daha diisiik olmas1 gerekmektedir. Bu ¢alisma TUBITAK 116Y155
projesi ile desteklenmistir.

ABSTRACT

We used the *°Cl terrestrial cosmogenic nuclides method on boulder samples to constrain the timing of
paleoglaciations in Mt. Aladaglar and Mt. Karanfil. Hundred twenty-one samples indicate several episodes
of deglaciation during Late Pleistocene. The oldest moraines (47 and 38 ka) belong to two adjacent valleys
in the W-NW of Mt. Aladaglar. An outwash fan (78 ka) at the exit of the northern valley also indicates the
existence of earlier glaciations. The highest peaks (>3200 m) became ice-free by 55 ka, but two ice caps
remained active till the onset of the Holocene. On the eastern side, the longest paleoglacier (>15 km) melted
from 15 ka to 12.5 ka, indicating Late Glacial to Younger Dryas deglaciation. Early Holocene moraines are
also found in eastern and western valleys. Mt Karanfil (20 km south of Mt. Aladaglar, 3059 m asl.) contains
four well-preserved terminal and lateral moraine sets which range from 16 ka to 20 ka, indicating an LGM
deglaciation. A relict rock glacier in a cirque floor was dated to 9.7 = 0.9 ka, indicating permafrost
conditions at the onset of Holocene. We also used the Parallel Ice Sheet Model (PISM) to reconstruct the
glaciers during the LGM on Mt. Karanfil. We ran 21 paleoclimate simulations as a function of present
temperature and precipitation to reach the steady-state glacier extents. The best-fit setups imply that Mt.
Karanfil’s LGM climate was 8.3 + 0.5 °C colder than today’s temperatures. This work was supported by
TUBITAK 116Y155 project.
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OZET

Gunlik yags verileri hidrolojik, jeomorfik ve ekolojik stireclerin anlagilmasi a¢isindan hayati bir dneme
sahiptir. Ote yandan yagis anomalisinden u¢ degerleri temsil eden tagskin ve kuraklik gibi ekstrem kosullarin
incelenmesinde bu veri kaynaklarimin kullanimi elzemdir. Kiiresel anlamda yagis gézlem istasyonlarinin
sayis1 ve niteligi giin gegtikce artsa da var olan istasyonlarin sayist ne yazik ki yeterli degildir. Bu durum
gbzlem, uydu ve model temelli olusturulan ve mekéansal olarak daha kapsayici olan farkl ¢oziiniirlikteki
ve yagis verilerinin kullanimini ortaya ¢ikarmaktadir. Bu kapsamda, hangi veri setinin ger¢ek kosullar1 daha
iyi yansittigi ile ilgili bir soru belirmektedir. Bu sorunun cevaplandirilmasi agisindan, literatiirde genis yer
kaplayan 25 kiiresel yagis veri setinin 221 yer gézlem istasyonlart temel alinarak karsilastirilmasi bu
calisma kapsaminda amaglanmistir. Bu amag¢ kapsaminda, gozlem ile yagis veri setleri siirekli ile ayrik
metriklerle yagis miktarlar1 agisindan karsilastirilirken agisal istatistik kullanilarak ise yiiksek ve disiik
yagislarin ger¢eklesme senkronizasyonlari karsilagtirilmistir. Karsilastirilan veri setlerinin metrik degerleri
en iyiden kotiiye dogru siralanarak gercek kosullart yansitan yagis verileri ortaya konmustur. Buna gore,
stirekli metriklerde APRODITE ve CPC gibi gozlemlerden gridli yagis verileri ile ERA-5 reanaliz model
verileri 6ne ¢ikarken, ayrik metriklerde PERSIANN-PDIR, CMORPH ve IMERG gibi uydu-temelli yagis
verileri gergek kosullar1 daha yansitma beceresi gosterir. Diger yandan agisal istatistik sonuclarma gore
yagis veri setlerinden CPC, MSWEP, HydroGFD o6ne ¢ikmaktadir. Genel olarak incelendiginde, her bir
kullanilacak yagis verisinin ¢aligmanin amacina gore segilmesi gerektigi 6ne gikmugtir.

ABSTRACT

Daily precipitation data are vital for understanding hydrological, geomorphic and ecological processes. On
the other hand, the use of these data sources is essential in the study of extreme conditions such as floods
and droughts, which represent outlier values of the precipitation anomaly. Although the number and quality
of precipitation observation stations globally is increasing day by day, the number of existing stations is
unfortunately not sufficient. This leads to the use of observation, satellite, and model based precipitation
data of different resolutions, which are more spatially comprehensive. In this context, the question arises as
to which dataset better reflects actual conditions. In order to answer this question, this study aims to compare
25 global precipitation data sets, which are widely available in the literature, with respect to 221 ground
observation stations. For this purpose, observation and precipitation datasets were compared in terms of
precipitation amounts using continuous and discrete metrics, while the synchronization of high and low
precipitation occurrence was compared using circular statistics. The metric values of the compared datasets
were ranked from best to worst, resulting in precipitation data that reflects actual conditions. Accordingly,
in continuous metrics, gridded precipitation data from observations such as APRODITE and CPC and ERA-
5 reanalysis model data stand out, while in discrete metrics, satellite-based precipitation data such as
PERSIANN-PDIR, CMORPH and IMERG are outstanding to reflect the actual conditions. On the other
hand, according to the circular statistics results, CPC, MSWEP, HydroGFD prominent among the
precipitation datasets. In general, it was emphasized that each precipitation data to be used should be
selected according to the purpose of the study.
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GEOMORPHOLOGY STUDIES (HATAY)
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OZET

Arkeolojik alanlar ve unsurlar; depremler, atmosferik kosullar ve antropojenik faktorlerin dogrudan
etkileriyle bozulmaya ve deformasyona ugrayabilecek yerlerin baginda gelmektedir. Bu nedenle, énemli
birer kiiltlirel miras niteligi tasiyan arkeolojik unsurlarin, kayit altina alinmas1 biiyiik bir 6nem tagimaktadir.
Eski yerlesim yerlerinin gesitli nedenlerden dolay1 (deprem, yangin, savas vb.) yikilarak ve zamanla
toprakla Ortiilerek {ist liste katmanlar halinde birikmesi ve tepe halini almasi olarak tanimlanan hoytkler,
dis etkenlerden cabuk etkilenerek hizli bir deformasyon siirecine girecek arkeolojik unsurlarin basinda
gelmektedir. Antropojenik jeomorfolojinin 6nemli bir 6gesini olusturan hoyiikler, sadece arkeolojinin degil
jeomorfolojinin de inceleme alanina girmektedir. Bu unsurlara ait yiiksek ¢6ziiniirliikte goriintiiniin elde
edilmesi, hassas dl¢lim ve hesaplamalarin yapilabilmesine olanak saglamasi agisindan son yillarda insansiz
hava araglar1 (IHA) 6nemli bir veri toplama arac1 haline gelismistir. Hatay il sinirlar1 icerisinde 100’iin
lizerinde hoyiik alanin oldugu bilinmektedir. Bu ¢alisma, Hatay ili (Antakya, Reyhanli, Kumlu, Altin6zii,
Kirikhan) icerisinde yer alan farkli fiziki ortam 6zelliklerine sahip 10 hdyiik {izerinden gerceklestirilmistir.
Calisma icin 90 metre yiikseklikten ugus yapilarak 2412 stereo hava fotosu elde edilmistir. Stereo
gorintilerin ortofotoya ve sonrasinda sayisal yiizey modeli (SYM) verisine doniistiiriilmesi sonucu 3 cm
cozlinlirlikte hassas veriler elde edilmistir. Elde edilen sonuglar ile hdyiiklerin belgelenmesi
gergeklestirilmistir. Hoytikler, basta yerlesme, tarim, ulasim, mezarlik alanlar1 gibi amag dis1 kullanimlara
maruz kalmaktadir. Bu ¢aligma ileride yapilacak akademik caligmalara veri saglamanin yaninda, tekrarlt
Olglimlerin yapilmasi halinde, kacak kazilarin takibi ve Oniine gegilmesi igin yarar saglayacagi
beklenmektedir.

ABSTRACT

Archaeological sites and elements are among the places that can be deteriorated and deformed by the direct
effects of earthquakes, atmospheric conditions and anthropogenic factors. For this reason, it is very
important to record the archaeological elements, which are important cultural heritages. The mounds, which
are defined as the accumulation of old settlements in layers and turning into a hill due to various reasons
(earthquake, fire, war, etc.) and covered with soil over time, are among the archeological elements that
will enter a rapid deformation process by being quickly affected by external factors. The mounds, which
constitute an important element of anthropogenic geomorphology, fall into the field of study not only of
archeology but also of geomorphology. In recent years, unmanned aerial vehicles (UAV) have developed
into an important data collection tool in terms of obtaining high resolution images of these elements and
enabling precise measurements and calculations. It is known that there are over 100 mound areas within the
provincial borders of Hatay. This study was carried out on 10 mounds with different physical environment
characteristics located in the province of Hatay (Antakya, Reyhanli, Kumlu, Altindzii, Kirikhan). For the
study, 2412 stereo aerial photographs were obtained by flying from a height of 90 meters. As a result of
converting stereo images to orthophoto and then digital surface model (DEM) data, sensitive data with 3
cm resolution were obtained. With the results obtained, the mounds were documented. The mounds are
exposed to non-purpose uses such as settlement, agriculture,
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transportation and cemetery areas. In addition to providing data for future academic studies, this study is

expected to be beneficial for the follow-up and prevention of illegal excavations in case of repeated
measurements.

GRAFIK OZET/ GRAPHICAL ABSTRACT

b

Yiikseklik (m)

178 253

Sekil: HI kodlu hoyiige ait yiiksek ¢oziiniirliiklii sayisal yiizey modeli (SYM)ve ortofoto goriintiisii.
Figure: High resolution digital surface model (DEM) and orthophoto image of the HI coded mound.

37

2-4 Kasim 2022 Istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiisii, Istanbul / Tiirkiye



|URQUA

UZAKTAN ALGILAMA VERILERI VE INDEKSLERI iLE MUGLA
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OZET

Ulkemizin en énemli dogal kaynaklarindan biri olan ormanlar, sehirlesme, sanayi, tarrm vb. insan kaynakli
etmenler sonucunda dogrudan veya sicaklik ile yagis rejimlerindeki degisimler gibi dolayli etmenlerle
yogun baski altindadir. Bu kapsamda, yangin alanlarinin hizli bir sekilde kontrol edilmesi ve yangin sonrasi
alanlarin tespiti i¢in uzaktan algilama yontemleri kullanilmaktadir. Yangindan etkilenen alanlar, uyu
gorintiileri ile yangin 6ncesinde, sirasinda ve sonrasinda temin edilen uydu goriintiileri ile yanginlarin
yayilig yoni, etkiledigi alan ve yanginin siddeti hakkinda detayli bilgiler elde edilebilmektedir. Gegtigimiz
yil lilkemizin Ege ve Akdeniz bdlgelerinde meydana gelen ve yaklasik 66.000ha alanin etkilendigi yangin
olaylari, alan biiyiikliigli ve yangin sayis1 olarak iilkemiz tarihinde meydana gelen en 6nemli yangin olaylari
olarak da goriilmektedir. Bu ¢alismada, 2021 yili ve 2022 yillar igerisinde yangin olaylarindan en ¢ok
etkilenen illerin basinda gelen Mugla il sinirindaki yanginlar incelenmistir. Uzaktan algilama metodlar
kapsaminda, Google Earth Engine ortaminda 2021 yil1 ve 2022 yillar i¢erisinde Mugla il sinirlari igerisinde
temmuz ve agustos aylarinda meydana gelen yangin olaylarin1 kapsayacak sekilde yangin siddetinin
Olciilmesi ile yangindan etkilenen alanlarm tespiti i¢in kullanilmakta olan Normalize Edilmis Yanma
Siddeti (NBR) indeksleri yangin 6ncesi ve sonrast Sentinel 2 uydu goriintiileri ile hesaplanmistir. Bu
indekslerin farki ile hesaplanan Fark Normalize Edilmis Yanma Siddeti (ANBR) indeksi ile yangindan
etkilenen alanlar hesaplanmistir. Mugla il sinirlar igerisinde farkli alanlarda meydana gelen yanginlar
sonucunda iki yilda toplam 47.352 ha alanin yangindan etkilendigi gortilmiistiir.

ABSTRACT

Forests, which is one of the most important natural resources of our country, are under intense pressure,
directly as a result of human-induced factors such as urbanization, industry and agriculture, or indirectly
due to changes in temperature and precipitation. In this context, remote sensing methods are used for control
of wildfire areas and detection of post-fire areas, rapidly. Detailed information is obtained about the spread
of the wildfires, the affected area and the severity of the wildfire, with satellite images obtained before,
during and after the wildfires. Last year, wildfires were occurred in the Aegean and Mediterranean Regions
of our country, and an approximately 66,000 ha area was affected. It is also seen as the most important
wildfire events in the history of our country in terms of area size and number of wildfires. In this study, the
wildfires, which is one of the provinces most affected by wildfire events in 2021 and 2022, were examined
in the province of Mugla. Normalized Burning Intensity (NBR) index is used to measure the wildfire
intensity, and which is used to determine and calculated the areas affected area with before and after the
wildfire of Sentinel 2 images in the Google Earth Engine for July and August in 2021 and 2022. Areas
affected by wildfires were calculated with the Difference Normalized Burning Intensity (INBR) index
calculated by the difference of NBR indices. As a result of the wildfires, it was seen that a total of 47.352
ha area was affected by the fire for two years in Mugla.
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ARKEOLOJIiK YERLESMELERIN TESPIiT EDILMESINDE COGRAFI
BiLGI SISTEMLERiI TEMELLI TAHMIN HARITALARININ
KULLANIMINA ORNEK: EFLANI ILCESI (KARABUK)

AN EXAMPLE OF THE USE OF GEOGRAPHICAL INFORMATION
SYSTEMS BASED PREDICTION MAPS IN DETECTION OF
ARCHAEOLOGICAL SETTLEMENTS: EFLANI DISTRICT (KARABUK)
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OZET

Insanoglunun yerlesik hayata gegtigi Neolitik Cagdan itibaren en énemli sorunlarindan biri yerlesim yeri
secimi olmustur. Toplumlarin yerlesim yeri se¢iminde giiniimiizde oldugu gibi su kaynaklarina yakinlik,
verimli tarim arazilerine yakinlik, yagamaya uygun iklim sartlarinin varligi, giivenlik, ulasim gibi faktorlerin
etkin oldugu bilinmektedir. Bu ¢aligma, Eflani ilgesi (Karabiik) 6zelinde, arkeolojik yiizey arastirmalar ile
arkeolojik yerlesmelerin ortaya ¢ikarilmasinda cografi bilgi sistemleri (CBS) yardimiyla tahmin haritalarinin
olusturulmasi amaglanmaktadir. Belirtilen ama¢ dogrultusunda 2021 yilinda yapilan yiizey arastirmasinda
belirlenen arkeolojik yerlesmelerin kurulusunda etkili olan cografi faktorler dikkate alinarak tahmin yapilmig
ve yapilan tahminlerin tutarlilf: arazide gdzlenmistir. Islem basamaklar1 su sekilde olusturulmustur;
arkeolojik yerlesim alanlarinin koordinatlart alinmig ardindan yerlesmelerin kurulusunda etkili olan
yiikseklik, egim, baki, akarsulara uzaklik, litoloji ve toprak gibi parametreler CBS yardimiyla bir cografi veri
taban1 olusturularak hazirlanmistir. ilk bulgular yerlesmelerin; 850-1000 m yiikseklik araliginda, egimin 2-
11 derece arasi oldugu, akarsulara 2 km’den uzak olmayan, tarima uygun kahverengi orman ve aliivyal
topraklarin bulundugu, kolay islenebilen kayaglardan kirectasi ve kumtasi sahalarda yogunlastigini
gostermektedir. Ayrica arkeolojik yerlesmeler, giincel yerlesmelerin yakinlarinda yogunlasirken,
nekropollerle ortalama olarak 4 km mesafe bulunmaktadir. Bunun yani sira elde edilen cografi veri tabani
kullanilarak lojistik regresyon (LR) temelli yerlesme uygunluk haritasi yapilarak sahada olasi arkeolojik
yerlesme alanlari tespit edilmis ve sonrasinda yapilan arazi caligmasiyla beraber tespit edilen uygun alanlarda
arkeolojik yerlesmelerin c¢esitli izleri olan seramik ve kiremit parcalariyla beraber kaya mezarlar tespit
edilmistir. Bu ¢alisma, sahadaki arkeolojik yerlesmelerin kurulusunda etkili olan cografi faktorleri ortaya
koymasmin yam sira yiizey arastirmalart i¢in CBS temelli duyarlilik/uygunluk/tahmin haritalarinin
arastirmacilar i¢in yeni arkeolojik alanlarin tespitinde katki saglayacagini ortaya koymaktadir.

ABSTRACT

One of the most important problems since the Neolithic Age, when human beings settled down, has been the
choice of settlement. It is known that factors such as distance to water resources, distance to fertile
agricultural lands, existence of suitable climatic conditions for living, security, transportation are effective in
the choice of settlements of societies. In this study, it is aimed to create estimation maps with the help of
geographic information systems (GIS) for the discovery of archaeological settlements with archaeological
surveys in the town of Eflani (Karabiik). In line with the stated purpose, an estimate was made by taking into
account the geographical factors that were effective in the establishment of the archaeological settlements
determined in the survey conducted in 2021, and the consistency of the estimates was observed in the field.
The process steps are formed as follows; after the coordinates of the archaeological settlements were taken,
parameters such as elevation, slope, aspect, distance to rivers, lithology and soil, which are effective in the
establishment of the settlements, were prepared by creating a geographical database with the help of GIS.
The first findings of the settlements; it shows that it is concentrated in limestone and sandstone areas, which
are easily processed rocks, where the elevation is between 850-1000 m, the slope is
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between 2-11 degrees, not more than 2 km away from the streams, where there is brown forest and alluvial
soils suitable for agriculture. In addition, while the archaeological settlements are concentrated near the
current settlements, there is an average of 4 km distance from the necropolises. In addition, possible
archaeological settlements in the area were determined by making a logistic regression (LR) based settlement
suitability map using the obtained geographical database, and rock tombs with various traces of
archacological settlements, along with ceramic and tile fragments, were identified in the appropriate areas
determined after the field work. This study reveals that in addition to revealing the geographical factors that
are effective in the establishment of archaeological settlements in the area, GIS-based
sensitivity/suitability/prediction maps for surveys will contribute to the identification of new archaeological
sites for researchers.
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OZET

Salda Go6lii'nde (Burdur/Tiirkiye) yer alan sedimanter birimler; bu c¢alisma kapsaminda toplanan yiiksek
¢Oziiniirlige sahip sismik profillere ek olarak alinan sediman karotlar1 ve mevcut kiy1 seridi boyunca yer
alan farkli lokasyonda yiizlek verek mostralarin analizleri ile ayrintili olarak belgelenmistir. Coklu
parametre yontemler ile olusturulan bu veriseti; Geg-Orta Holosen donemler igerisinde Salda Goli'ndeki
degisen gol seviyesi ve ¢okelme kosullarinin hassas bir kaydini ortaya koymaktadir saglamaktadir. Orta
Holosen sirasinda (G.O. kal. 1690 yila kadar) daha kuru bir iklim nedeniyle ivmeli bir diisiis
gozlenmektedir. Bolgede gozlenen bu belirgin iklim degisimi, yiiksek ¢oziiniirliiklii sismik kayitlardaki
progradasyonel delta dizilerinden anlasildig: {izere goldeki kiy1 gerilemesine neden olmustur. Ayni kuru
iklim déneminde, oligotrofik gol kosullarinin halim oldugu ortam igerisinde Roma Sicak Dénemi'ne denk
gelen stromatolit olusumlarn gozlenmektedir. Ge¢ Holosen'i takip eden donem; bdlgede hakim olan kuru
iklim kosullarina paralel olarak gozlenen erozyona baglh belirgin agmmma yiizeyleri ve 6zellikle sismik
profillerde yer alan kanal kazma yapilar1 kaynakli su seviyesinde 6nemli diisiislerle temsil edilmektedir.
Son 650 yillik donem igerisinde iklim ve tektonik aktivitenin etkisiyle goliin daha da derinlesmesiyle
birlikte sismik yansima profillerinde tipik iizerleyen birimlere ek olarak kiy1 seridi boyunca Gilbert tipi
yelpaze deltalarinin olusumuna sahip transgresif bir birim iiretmistir.

ABSTRACT

The sedimentary sequence in Lake Salda (Burdur/Turkey) has been first documented in detail by analyses
of high-resolution seismic profiles and sediment cores together with onshore outcrops along the present
coastline of the lake. Such a multi-proxy approach provides a sensitive record of changing lake level and
depositional conditions in Lake Salda during the mid-to-late Holocene. The low water level during the
middle Holocene is followed by subsequent lake level decrease until 1690 cal year BP due to a drier climate.
This prominent climate deterioration induced the coastal regression in the lake as inferred from the
progradational deltaic sequences in the high-resolution seismic record. During the same period of a dry
climate, oligotrophic lake conditions gave rise to the formation of stromatolite in the lake, timely coinciding
with the Roman Warm Period. The following period of the late Holocene is represented by considerable
lake level drop due to the enhanced dry climate that is earmarked by prominent erosional truncation surface
and channel-incisions in the seismic profiles. The further deepening of the lake by contributions of both
climate and tectonics during the last 650 cal year BP produced a transgressive unit with typical of onlapping
architecture in the seismic reflection profiles and the formation of Gilbert-type fan deltas along the
shoreline.
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OZET

Mert Go6lii’nden alinan sediman karotlari, Orta-Ge¢ Holosen boyunca lagiin goliiniin detayli paleoiklimsel
kaydin1 ve hidrolojik degisimini sunmaktadir. Bu degisimler karotlarda yiiksek ¢oziiniirliikli X-Ray
radyografi ve u-XRF karot tarayicisi, ¢ok sensorlii karot loglayicist (MSCL), toplam organik kabon (TOK),
lazer tane boyu ve karbon ve oksijen izotop analizleri kullanilarak ortaya g¢ikarilmistir. Coklu- parametre
yontemlerine ek olarak, goliin ¢evresindeki bitki ortiisiiniin degisimi hakkinda bilgi verdiginden MRT-04 ve
MRT-05 karotlarina ait odunsu bitki (arboreal-AP) ve otsu bitki (non-arboreal- NAP) yiizdeleri fosil polen
analizi kullanilarak ortaya ¢ikarilmistir. Karotlarm kronostratigrafisi AMS (ivmelendirilmis kiitle
spektrometri) radyokarbon metodu kullanilarak olusturulmustur. Coklu-parametre ve AMS yaslandirma
analizlerine dayanarak, Mert Goli’'nde 4 birim ayirtlanmistir. Sadece MRT-05 karotunda gozlenen Birim-4
golsel fasiyese karsilik gelen killi-kumlu silt ile karakterize edilmistir. MRT- 08 karotunda yer alan Birim-
3 denizel kavkili c¢akilli kum igeren plaj-delta 6nii fasiyes ile ilisilendirilmistir. Goliin hidrodinamik
durumundan dolay1 Birim-2 dort alt birime ayirtlanmistir. MRT- 03 karotunda yer alan Birim 2a birim
boyunca killi ince kumdan siltli kile gegisin gozlendigi bataklik fasiyesine karsilik gelmektedir. MRT-02
karotundaki Birim-2b bol denizel kavkali siltli kil igerdiginden plaj-kiy1 fasiyesi olarak tanimlanmigtir. MRT-
04 karotunda bulunan Birim-2c bol denizel kavkili gri renkli siltli kil i¢erdiginden i¢ lagiin fasiyesi ile korele
edilirken MRT-08 karotundaki Birim-2d kismen bitki parcali kumlu silt igeren fliivyo-deltaik fasiyes ile
iligkilendirilmistir. Birim-1 denizel kavkli, bitki parcali, organik maddece zengin killi kumlu silt ile
karakterize edildiginden lagiin-kiy1 fasiyesi olarak tanimlanmistir. Ayrica Birim-1, Birim-1a ve 1b olarak iki
alt birime ayirtlanmigtir. Birim-1a denizel kavkli ve bitki parcali killi silt icerdiginden i¢ lagiin fasiyesi ile
iligkilendirilmistir. Oysa Birim-1b dis lagiin fasiyesi ile iligkilendirilmistir ve kismen denizel kavki, bitki
parcglar1 ve organik¢e zengin madde ile tanimlanmistir. MRT-04 karotuna ait yas modeline gore, Birim-2
G.O. 6.5 ve 4.5 bin yillar1 arasin1 kapsamaktadir. Bu birimin ¢okeldigi ilk dénemde ( G.O. 6.5-5.3 bin y1l),
golde organik iiretimin arttigin1 gdsteren yiiksek p- XRF Ca ve TOC igerigi ile karakterize edilir. Nispeten
yiiksek AP degerleine gore, bu donem boyunca bdlgenin civari iliman ¢evresel kosullara sahip oldugu ortaya
¢ikmaktadir. Bu birimin geri kalan ¢okelme déneminde ( G.O. 5.3-4.5 bin yillar1) Karadeniz ile etkilesim
oldugunu gosteren bol miktarda ostrakod ve bentik foraminifera toplulugu icermektedir. p-XRF Sr, yiiksek
u-XRF Ca and Ca/Ti ile birlikte Karadeniz girdisinin varligini destekleyen yiiksek degerler gostermektedir.
Birim-2 boyunca Fe/Mn dip su kosullarinin oksikten anoksige dondiigiinii belirten artan bir egilim
gdstermistir. MRT-04 karotunda Birim-1, G.O. son 4.5 bin yillik uzun bir sediman kaydin1 kapsamaktadir.
G.0. 4.5-3.3 bin yillar1 arast AP ve TOK un artan degerleri bolgede iklimin kuraktan nemli bir ddneme gegis
ile temsil edildigini gostermektedir. Bu donem boyunca azalan p-XRF Sr elementinin lagiin g6liiniin
Karadeniz girdisinin yerine goliin etrafindaki drenajlardan gelen tath su ile beslendigini gostermektedir.
G.O. 3.3-2.6 bin yillar1 arasinda AP’nin dereceli artis1 1liman iklimsel kosullar1 gosterirken ayn1 donemdeki
yiikksek TOK igerigi golde organik maddenin arttigimi belirtmektedir. Bu periyod boyunca anoksik dip
kosullar1 ve dahasi organik maddenin korunmasini isaret eden en yiiksek Fe/Mn degerine ulasmistir. G.O.
2.6-1.5 bin yillar1 arasi artan karasal girdiden kaynaklanan yiiksek K, Fe, Mn, Ti ve M.S. ile

iligkilendirilmistir. Bu donemde boélgenin ikliminin nemliden kurak kosullara degistigi
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dereceli azalan AP ve TOC igeriginden ortaya ¢ikmaktadir. Ayrica, bu donemdeki yiiksek p-XRF Sr element
degerleri Karadeniz’in lagiin géliine giris yaptigini gdstermektedir. G.O. 1.5 bin yil1-310 yili arasindaki
donem yogun bitki ortiisiinden kaynaklanan dereceli olarak azalan K, Fe, Mn ve Ti elementleri ile karakterize
edilir. Bu durum, Mert Golii ve ¢evresinde 1liman iklimin varligini gosteren dikkate deger yiiksek AP ile
uyumludur. Fe/Mn oranindaki onemli artis, bu donemde go6lin dip suyunun anoksik oldugunu
gostermektedir. G.O. 310 yilindan giiniimiize kadar olan dénem diisiik manyetik duyarlilik ile birlikte diisiik
K,Ti, Fe ve Mn element degerlerinin varlig1 kurak iklim kosullarinin hakim oldugunu gostermektedir. Bu
donemde, en yiiksek TOK igerigi ve en yiiksek Fe/Mn oran1 degeri Mert Golii’niin 6nceki donemlere kiyasla
otrofik ve yar1 kapali lagilin gdlii oldugunu gostermektedir.

ABSTRACT

New sediment cores recovered from the Mert Lake, provide a detailed record of paleoclimate and
hydrological change of the lagoon lake during the Middle-Late Holocene. These changes are revealed using
high resolution digital X-Ray radiography and pu-XRF core scanner, multi sensor core logger (MSCL), total
organic carbon (TOC), laser grain sizer and carbon and oxygen isotope analyses on the core. In addition to
multi proxy analyses, the percentages of arboreal and non-arboreal pollen on cores MRT-04 and MRT-05
are determined by fossil pollen analysis so that these percentages give information about the change of
vegetation in the vicinity of the lake. Chronostratigraphy of the cores were constructed using AMS
(accelerated mass spectrometry) radiocarbon method. Based on multi-proxy and AMS dating analyses, four
lithostratigraphic units are distinguished in the Mert Lake. Unit-4 observed only on core MRT-05, is
characterized by clayey-sandy silt corresponds to lacustrine facies. Unit-3 in the core MRT-08 is associated
with beach-delta front facies including gravel bearing sand containing marine shell. Due to the
hydrodynamic condition of the lake, Unit-2 is divided into four subunits. Unit-2a in the core MRT-03
corresponds to marsh facies, indicating transition from clayey fine sand to silty clay throughout the unit.
Unit-2b in the core MRT-02 contains silty clay with abundant marine shell thus defined as beach-coast facies.
Unit-2c in the core MRT-04 is correlated with inner lagoon facies including gray silty clay with plenty of
marine shells while Unit-2d in the core MRT-08 is associated with the fluvio-deltaic facies containing sandy
silt with partially floral fragments. Unit-1 is described as lagoon- coast facies since it is characterized by
clayey-sandy silt together with marine shells and floral fragments as well as organically- rich material
fractions. Furthermore, Unit-1 divided into two subunits as 1a and1b. Unit-1a is associated with inner lagoon
facies including clayey silt with marine shells and floral fragments. Whereas, Unit-1b is correlated to outer
lagoon facies and identified by partially marine shells, floral fragments and organic-rich material. Based on
age-depth model of MRT-04, Unit-2 covers between 6.5 and 4.5 ka BP. The first deposition time of the unit
(6.5-5.3 ka BP) is characterized with high p-XRF Ca ratio and TOC concentration showing that increased
organic production in the lake. During this period, vicinity of the region has warm environmental conditions
according to the relatively high AP values. The subsequent sedimentation period of this unit (5.3-4.5 ka BP)
contains abundant ostracod and benthic foraminifera assemblages indicating interaction with Black Sea. p-
XREF Sr display relatively high counts supporting the Black Sea incursion together with high p-XRF Ca and
Ca/Ti. During the Unit-2, Fe/Mn displays an increasing trend, attesting to a shift oxic bottom water condition
to anoxic condition. In core MRT-04, Unit-1 covers the last 4.5 ka BP long sedimentary record. The period
between 4.5-3.3 ka BP is represented by a transition of the climate from dry to humid period as a result of
increasing profiles of AP and TOC. During this period decreasing p-XRF Sr indicates that lagoon lake is fed
by fresh water inflow from drainages around the lake instead of Black Sea incursion. Between 3.3-2.6 ka BP,
a gradual increasing trend of AP displays warm climatic condition while high TOC content in the same
period indicates enrichment in organic matter in the lake. During this period, Fe/Mn is reach up its highest
value, pointing out anoxic deep water condition and further preservation of organic matter. Between 2.6-1.5
ka BP is associated with high K, Fe, Mn and Ti together with M.S. value as a result of increased detrital
input. In the same period, a shift of the climate from humid to dry condition is inferred from gradual
decreases of AP and TOC content. Moreover, high Sr in this period displays to Black Sea inflow to the
lagoon lake. The period between 1.5 ka BP-310 a BP is characterized by gradual decreases of K, Ti, Fe and
Mn caused by dense vegetation. This condition is in agreement in remarkable high AP, showing the presence
of warm climatic condition in the Mert Lake and its vicinity. Significant increase of Fe/Mn suggests that the
bottom water of lake is anoxic in this period. The period from 310 a BP to present is represented by dry
climatic condition as a consequence of low K, Ti, Fe and Mn together with low magnetic susceptibility and
AP. In the same period, the highest TOC content and the highest Fe/Mn indicate that the Mert Lake is
eutrophic and semi- closed lagoon lake in compare to the previous period.
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OZET
Mert Golii Demirkdy ilcesinde (Kirklareli), Igneada Longoz ormanlari iginde yer almaktadir. Bu
ormanlarin en énemli odunsu bitki taksonlarint Acer campestre L. (ova akgaagaci), Acer pseudoplatanus L.
(dag akcaagac1), Alnus glutinosa L. (adi kizilagag), Carpinus orientalis Miller. (dogu giirgeni), Corylus
avellana L. (findik), Fagus orientalis Lipsky (dogu kayini), Fraxinus ornus L. (¢icekli digbudak), Quercus
cerris L. (sagli mese), Quercus frainetto Ten. (Macar mesesi), Quercus petraea (Mattuschka) Lieb. (sapsiz
mese), Quercus robur L. (sapl mese) ve Ulmus campestris L. (ova karaagaci) olusturmaktadir. Odunsu ve
otsu bitkilerin etrafa yaydigi polenlerin teshis edilmesiyle gecmis donemlere ait bitki Ortiisiiniin belirlenmesi
“fosil polen analizleri” ile miimkiin olmaktadir. Bu ¢alismada, Mert gdliinden alinan karotun (MRT-04; 334
cm) dip sedimanlari igerisine hapsolmus fosil polenler tizerinden gol ve ¢evresinin holosen boyunca gegirdigi
vejetasyon degisiminin belirlenmesine yonelik ilk bulgular sunulmustur. Karotun ilk 180 cm’lik kisminda fosil
polenlerin sayim ve teshisleri tamamlanmis ve polen yiizdesi diyagrami TILIA adli programda ¢izilmistir.
Polen diyagrami CONISS kiimeleme analizi ile LPAZ-1 (180-35 cm) ve LPAZ-2 (35-0 cm) olmak iizere iki
polen birikme zonuna ayrilmistir. Odunsu bitkilere ait en fazla polen yiizdesi Quercus cerris tip (yaprak doken
meseler), Fagus (kayin) ve Carpinus’a (giirgen) aittir. Otsu bitkilere ait en fazla polen ylizdesi ise, Asteraceae
familyasi ile temsil edilmektedir. Bu ¢calisma, TUBITAK 1200290 nolu proje ile desteklenmektedir.
ABSTRACT

Mert Lake is located in Demirkdy district (Kirklareli), within the Igneada Floodplain forests. The most
important arboreal plant taxa of these forests are Acer campestre L. (field maple), Acer pseudoplatanus L.
(sycamore maple), Alnus glutinosa L. (common alder), Carpinus orientalis Miller. (oriental hornbeam),
Corylus avellana L. (common hazel), Fagus orientalis Lipsky (oriental beech), Fraxinus ornus L. (manna
ash), Quercus cerris L. (Turkey oak), Quercus frainetto Ten. (Hungarian oak), Quercus petraea
(Mattuschka) Lieb. (sessile oak), Quercus robur L. (English oak) and Ulmus campestris L. (wych elm). It is
possible to determine the vegetation of the past periods with "fossil pollen analysis" by identifying the pollen
grains dispersed by arboreal and herbaceous plants. In this study, the first findings are presented to determine
the vegetation change of the lake and its surroundings during the Holocene by the fossil pollen grains
deposited in the bottom sediments of the core (MRT-04; 334 cm) taken from Mert Lake. The counting and
identification of fossil pollen grains in the first 180 cm of the core were completed and the pollen percentage
diagram was drawn in the TILIA program. The pollen diagram is divided into two Local Pollen Assemblage
Zones, LPAZ-1 (180-35 cm) and LPAZ-2 (35-0 cm) by CONISS clustering analysis. The highest pollen
percentage of arboreal plants belongs to the Quercus cerris type (deciduous oaks), Fagus (beech), and
Carpinus (hornbeam). The highest pollen percentage of herbaceous plants is represented by the Asteraceae
in the percentage pollen diagram.
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OZET

Golsel ortamlardan elde edilen veriler Pleistosen-Holosen donemleri siiresince meydana gelen
degisimlerin anlasilmasinda en giivenilir jeo-bio arsivler arasinda yer almaktadir. Bunun nedeni
golsel ortamlarin ¢evresel kosullarin degisimi ile ilgili yillik dlgekte giivenilir veriler sunmasidir.
Bu dogrultuda Gilineybati Anadolu’da yer alan ve 1950°1i yillara kadar golsel/sulak alan niteliginde olan
Paleo-Kulednii Golii'nde (Isparta) paleoekolojik bir calisma yapilmistir. Paleo iklim verileri iiretmeyi ve
arastirma alaninin paleo iklim 6zelliklerini agiklamay1 amaglayan bu ¢aligmada, 1600 cm uzunlugunda karot
almmustir. Alman karotlar laboratuvar ortaminda yarilanmis ve bu karotlar lizerinde Mikro (u)-XRF
analizleri gergeklestirilmistir. Ayni karot {izerinde yapilan Radyokarbon ('*C) tarihleme analizleri ile
sediman karotlarinin taban yasinin ~51000 (Kal. GO) oldugu anlagilmistir. u-XRF verilerine gore en soguk
iklim kosullart SBM 6ncesi donemde etkili olmustur. MIS 3 déneminin son bulmasinin ardindan MIS 2
doneminin baglamasi ile birlikte Ca ve Sr elementlerinin ters iliskide olusu ve detrital/karasal girdi miktarmin
artis gostermesi (yiiksek K, Fe, Zr, Ti, K/Ti) su seviyesinde diisiis ve erozyon miktarinda artigsa isaret
etmektedir. Ge¢ Buzul Doénemi’nde SBM’ye kiyasla buharlasma degerleri artis gostermistir. Erken
Holosen’de etkili olan 1liman kosullar Holosen ani iklim degisimleri ile kesintiye ugramustir. Iklim verilerine
ek olarak sediman karotlarinda 5 farkli tefra seviyesi tespit edilmistir. Gergeklestirilen tiim kayag jeokimyast
analizleri Paleo-Kulednii Goli tefralarmin Golciik ve Santorini volkanizmalarma benzerlik gdsterdigini
ortaya koymustur. Sonug olarak Paleo-Kulednii Golii ve ¢evresinde ~51000 (Kal. GO) dncesinden giiniimiize
meydana gelen paleo ¢evresel degisimler agiklanmigtir. Degisimler kiiresel iklim kayitlar1 ve Anadolu’da
yapilan diger caligmalar ile iliskilendirilerek sahanin kiiresel iklim salinimlarina olduk¢a duyarli ancak
bolgesel faktorlerden de etkilendigini ortaya konulmustur.

ABSTRACT

Data obtained from lacustrine environments are among the most reliable geo-bio archives in understanding
the changes that occurred during the Pleistocene-Holocene periods. This is because lacustrine environments
provide reliable data on the change of environmental conditions on an annual scale. In this direction, a
paleoecological study was carried out in Paleo-Kuleonii Lake (Isparta), which was located in Southwest
Anatolia and was a lacustrine/wetland until the 1950s. In this study, which aims to produce paleo climate
data and explain the paleo climate characteristics of the research area, 1600 cm long core was taken. The
received cores were halved in the laboratory and Micro (u)-XRF analyzes were performed on these cores.
Radiocarbon (*C) dating analyzes performed on the same core revealed that the basement age of the
sediment cores was ~51000 (Cal. BP). According to u-XRF data, the coldest

45

2-4 Kasim 2022 Istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiisii, Istanbul / Tiirkiye


mailto:unluyasemin64@gmail.com

climatic conditions were effective in the pre-LGM period. After the end of the MIS 3 period, with the
beginning of the MIS 2 period, the inverse relationship of Ca and Sr elements and the increase in the amount
of detrital/terrestrial input (high K, Fe, Zr, Ti, K/Ti) indicate a decrease in the water level and an increase in
the amount of erosion. Evaporation values increased during the Late Glacial Period compared to the LGM.
The mild conditions that were effective in the Early Holocene were interrupted by sudden Holocene climate
changes. In addition to the climate data, 5 different tephra levels were determined in the sediment cores. All
rock geochemistry analyzes revealed that the tephra’s of the Paleo-Kuleonii Lake is similar to the Golciik
and Santorini volcanisms. As a result, paleo-environmental changes that occurred in and around the Paleo-
Kuleonii Lake from ~51000 (Cal. BP) to the present are explained. By associating the changes with the global
climate records and other studies conducted in Anatolia, it has been revealed that the field is highly sensitive
to global climate oscillations but is also affected by regional factors.

46

2-4 Kasim 2022 Istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiisii, Istanbul / Tiirkiye



% TURQUA

JEOKIMYASAL (u-XRF) ANALIZLER ISIGINDA EBER GOLU
(AFYONKARAHISAR-CAY) VE CEVRESININ SON ~20.000 YILLIK
PALEO IKLiMi
THE LAST ~20,000 YEARS PALEO CLIMATE OF EBER LAKE
(AFYONKARAHISAR-CAY) AND ITS SURROUNDINGS IN THE LIGHT OF
GEOCHEMICAL (u-XRF) ANALYSIS

Yunus Bozkurt', Cetin Senkul', Satoshi Urano?, Yasemin Unlii’, Mustafa Dogan’
! Siileyman Demirel Universitesi, Fen ve Edebiyat Fakiiltesi, Cografya Béliimii, 32260 Isparta

2 Rikkyo University, Faculty of Fine Arts, Department of History,171-8501 Tokyo
Email: yunusbozkurt8032@gmail.com

OZET
Bu calismada I¢ Bati Anadolu’da Sultan Daglar ile Emir Daglar1 arasinda bulunan Eber Golii’nde
gerceklestirilen paleoekolojik calismanin sonuglari sunulmustur. Eber Golii ve cevresinin Kal GO
~20.300’den giiniimiize paleoiklim degisimini ortaya koymak caligmanin temel amacim olusturmaktadir.
Eber Golii’ne ait paleoekolojik veriler elde etmek amaciyla géliin giineyinden Livingstone 6rnek alicisi ile
853 c¢m uzunlugunda sediman karotu alinarak, karotlar iizerinde Mikro (n)-XRF ve Radyokarbon (#C)
tarihleme analizleri gerceklestirilmistir. Karotlar {izerinde yapilan p-XRF analizleri ile birlikte elementlerin
oransal degisimleri baz alinarak Son Buzul Maksimumu’ndan (SBM) giiniimiize Eber Goli ve ¢evresinin
paleoiklim o6zellikleri belirlenmistir. Elde edilen bulgulara gére SBM siiresince gol havzasina detrital/karasal
malzeme girdisi yiksek (K, Ti, K/Ti), buharlagsma (Ca/Ti) ve gol igi tiretkenlik (Si/Ti) diistiktiir. Element
degisimleri SBM’da iklimin soguk ve kurak olduguna isaret etmektedir. SBM iklim 6zellikleri, Holosen
Donemi’ne kadar benzer 6zellikler géstermis sediman karotunda Holosen Donemi’ne gecis net bir sekilde
element degisimlerine yansimistir. Holosen Donemi’ne gegis ile birlikte meydana gelen degisimler (g0l ici
iiretkenlik, oksijen miktar1 ve organik madde miktarinda artis) donemin baslangicinda daha iliman iklim
kosullarinin oldugunu gostermistir. Bununla birlikte elde edilen verilerde Holosen Ddnemi igerisindeki
soguk/kurak karakterli ani iklim olaylarinin etkisi goriilmiistiir. Bu ani iklim olaylarindan 9.3, 8.2, 4.2, 2.8
ve Ozellikle 2.2 bin yilda diisiik Ca/Ti oraminin olmasi bolgede kurak iklim kosullarin yasandigini
gdstermistir. Sonug olarak elde edilen verilerde inorganik ve organik bakimindan zengin olmasi, dnemli gegis
sahasi {izerinde yer almasi, yerlesme-insan tarihi agisindan olduk¢a onemlidir. Caligma sahasiin kiiresel
iklim salinimlarindan etkilendigini ve degisikliklere uyumluluk gostermesi Anadolu’da yapilan diger
calismalar ile karsilagtirilarak benzerliklerin olmasi ¢alismanin 6nemini ortaya koymaktadir.
ABSTRACT
In this study, the results of the paleoecological study carried out in Eber Lake, located between Sultan
Mountains and Emir Mountains in Inner West Anatolia, are presented. The main purpose of the study is to
reveal the paleoclimate change of Eber Lake and its surroundings from Cal BP ~20.300 to the present. Micro
(1)-XRF and Radiocarbon (*C) dating analyzes were carried out on the cores by taking 853 cm long sediment
core with Livingstone sampler from the south of the lake in order to obtain paleoecological data of Eber Lake.
Based on the proportional changes of the elements together with the u-XRF analyzes on the cores, the
paleoclimate characteristics of Eber Lake and its surroundings have been determined from the Last Glacial
Maximum (LGM) to the present. According to the findings, detrital/terrestrial material input to the lake basin
is high (K, Ti, K/T1i), evaporation (Ca/Ti) and intra-lake productivity (Si/Ti) are low during the LGM. Element
changes indicate that the climate is cold and dry in the LGM. The climate characteristics of the LGM showed
similar characteristics until the Holocene Period, and the transition to the Holocene Period was clearly
reflected in the element changes in the sediment core. The changes that occurred with the transition to the
Holocene Period (increased productivity in the lake, the amount of oxygen and the amount of organic matter)
showed that there were more temperate climatic conditions at the beginning of the period. At the same time,
the effects of sudden climatic events with cold/dry character in the Holocene Period were observed in the data
obtained. Among these sudden climatic events, the low Ca/Ti ratio in 9.3, 8.2, 4.2, 2.8 and especially in 2.2
thousand years showed that the region experienced dry climatic conditions. As a result, it is very important in
terms of settlement- human history that it is rich in inorganic and organic terms and is located on an important
transition area. The fact that the study area is affected by global climate oscillations and that it is compatible
with the changes is compared with other studies conducted in Anatolia, and the similarities reveal the
importance of the study.
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OZET

Urmiye Hipersalin Golii (KB Iran) son yillarda (bugiin <2 m su derinligi) dramatik bir kii¢iilme yastyor. Cok
metodlu sedimant-karotu bir ¢alismada, hizli modern degisimden onceki tortul varyasyonu degerlendirmek
i¢in bir sira eski ve yeni gol kaydini (yedi karot) incelendi. Goliin kuzeybati kismindan uzun bir karot (25 m)
alindi, diger karotlar g6liin giineydogu kiysindan (en fazla 8.4 m uzunlugunda). Golun en oneml su kaynagi
goliin glineyinden akan nehirlerdir. Tiim karotlarin iizerinde birka¢ desimetre ile {i¢c metre arasinda degisen
bir tuz kabugu bulunur. Sediment kayitlarina biyojenik mikritik camur hakimdir. Kismen dm-kalinligindaki
marn veya siltli gamur tabakalar1 mikritlerin arasinda gdziikiiyor. Kismen dm-kalinligimda kumlu tabakalar
belirgindir. Gilineyde organik agidan zengin ooze tabakalar1 belirgindir. Bulk ve kil mineral bilesiminin
XRD'sine dayanan karot korelasyonu (i) mineral fazlarimin tortu birimleri i¢inde ve arasinda degisiklik
gosterdigini, (i) kil bilesiminin havza ¢apinda tortu dagilimi ve karigsmasi nedeniyle kaynak i¢in duyarsiz
oldugunu ve (iii) bulk bilesimi kompozisyonu proksimal ve distal bolgeleri yansitir. Yaglandirilmis karotlarin
korelasyon, (iv) tortullarin maksimum son Buzul Cagina kadar uzandigini, (v) giineyde sedimantasyon
hizlariin kuzeye gore daha yiiksek oldugunu (vi) Glineydeki gol kismi Geg Pleistosen dolomitleinden zengin
oldugunu ve kuzeydeki gol kismi ise jips mineralindan zeng oldugunu (vii) Hipersalin kosullarinin geg
Pleistosen zamanindan hakim oldugunu gostermektedir.

ABSTRACT

Hypersaline Urmia Lake (NW Iran) is undergoing a dramatic shrinking during the past decades (today <3 m
water depth). In a multi-sediment-core study we examine a set of old and new lake records (seven cores) to
assess the sedimentary variation preceding the drastic modern change. A long core (25 m) has been retrieved
close to the northern margin, other cores come from close to the central E shoreline and the SE lake part (up
to 8.4 m long). In the south much of the riverine load enters the lake. All cores have an overlying salt crust
ranging between a few decimeters and three meters. Sediment records are dominated by biogenic micritic
mud. Partly dm-thick layers of marl or silty mud are intercalated, subordinately dm- thick sandy layers are
distinct. In the south organic-rich ooze layers are prominent. Core correlation based on XRD of bulk and clay
mineral composition shows that (i) mineral phases vary within and across sediment units, (ii) the clay
composition is insensitive for provenance due to basin wide sediment dispersal and mixing, and (iii) the bulk
composition mirrors proximal vs. distal sites.

Correlation with dated cores suggest that (iv) the records stretch back to the last Glacial at maximum, (V)
sedimentation rates are higher in the south when compared with the north. (vi) The southern lake part is rich
in late Pleistocene dolomite, whereas the northern lake part is rich in gypsum. (vii) Hypersaline conditions
prevailed already in late Pleistocene time.

2-4 Kasim 2022 Istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiisii, Istanbul / Tiirkiye

48


mailto:schwamborn@itu.edu.tr

4%TURQUA

Tiirkiye Kuvaterner Sempozyumu

Location of Urmia Lake and studied cores. Core
distribution with labels. Upper right: Location of the
lake (blue) with catchment (dark grey) in NW Iran.

Gol ve calisilan karotlarin yeri. Etiketlerle
karotlarin dagitimi gosteriyor. Sag tst: GOl (mavi) ve
g6liin havzasi (koyu gri) KB Iran'da gosterilmekte.

Landsat 12/31/2010
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GEC PLEIiSTOSEN-HOLOSEN URMIiA GOLU SEVIYESI DEGISIMLERI:
25 METRELIK SEDIMENT KAROTUNDAN GORUNUM
URMIA LAKE LEVEL FLUCTUATIONS IN LATE PLEISTOCENE- HOLOCENE:
INSIGHT FROM A 25-METER SEDIMENT CORE

Selma Sar1's Ali Mohammadi', Georg Schwamborn'

! [stanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisii, Tiirkiye
Email: saris20@itu.edu.tr

OZET

Urmiye Gélii, yar1 kurak KB Iran'da kita i¢i bir hipersalin goliidiir. Gol seviyesi degisimleri, 6zellikle kapali
havza gollerinde, bolgesel iklim kogullarni hassas bir sekilde yansitmaktadir. Tiirkiye-iran Platosu’nun
paleoiklim rekonstriiksiyonu i¢in son 50 bin yili kapsayan goreceli gol seviyesi degisimlerini yeniden
yapilandirilmistir. 25 m'lik bir sediment karotundan elde edilen sedimentolojik, jeokronolojik, jeokimyasal,
izotopik jeokimya ve mineralojik veriler kullanilmistir. GSl seviyesinin agsagidan yukariya dogru bes asama
tespit edilmistir: G6l seviyesinin diistiigli bir asama (2500-1472 cm), oolit tanelerin varligi, az miktarda
Artemia digki peleti ve jips ¢imentosu ile karakterize edilmistir. G6l tabaninin gegici olarak yiizeylendigi
g0l seviyesinin diisiik oldugu bir asama (1471-890 cm), renkli ve yeniden taginmis diski peletleri ve ikincil
olarak yuvarlaklagmis jips kristalleri ile tanimlanmistir. G6l seviyesinin yiikseldigi bir asama (889-611 cm),
diski peletlerinin seyrek oldugu ve bol miktarda diyajenetik jips mineralleri ile ayirt edilmistir. Gol
seviyesinin yiiksek oldugu bir asama (610-320 cm), jips kristalleri icermeyen, bol miktarda yumusak krem
renkli peletler ile tanimlanir. Son olarak da gol seviyesindeki diisiik bir asama (319-0 cm), sadece evaporit
minerallerinin (yani halit) ortaya ¢ikmasiyla temsil edilmistir. Durayl oksijen ve karbon izotopik verileri,
karotun alt kismi, goliin diisiik bir su seviyesine ulastig1 son buzul periyod sirasinda daha kuru ve daha
soguk iklim kosullarin hakim oldugunu, karotun {ist kismi1 (600 cm iistii) Holosen sirasinda g6l seviyesinin
maksimuma ulagtig1 daha nemli ve daha sicak kosullar1 hakim oldugunu gostermektedir. Halit birikimi
sadece son 30 yilda gergeklesir.

ABSTRACT

Urmia Lake is an intra-continental hypersaline lake in semi-arid NW Iran. Lake level fluctuations
sensitively reflect regional climate conditions, especially in closed-basin lakes. We reconstruct relative lake
level fluctuations for Turkish-Iranian Plateau paleoclimate reconstruction over the last 50 ka. We used
sedimentological, geochronological, geochemical, isotopic geochemistry, and mineralogical data from a
25-m-sediment core. We identify five stages of lake level stands from bottom to top: A period of lake-level
lowering (2500-1472 cm) is characterized by the presence of coated grains, by a minor amount of Artemia
fecal pellets, and gypsum cement. A lake-level low stand with temporal lake floor exposure (1471-890 c¢cm)
is identified by multi-colored and reworked fecal pellets and subordinately rounded gypsum crystals. A
rising stage of lake-level (889-611 cm) is distinguishable by a lack of fecal pellets and dominant diagenetic
gypsum crystals. A lake-level high stand (610-320 c¢m) is recognized by a high amount of fresh cream-
colored pellets. A lake-level low stand (319-0 ¢cm) as the last stage is represented by the appearance of
evaporite minerals only (i.e. halite). The stable oxygen and carbon isotopic data indicate that the lower core
is associated with drier and colder climate conditions during the last glacial period, where the lake
experienced a low water level, while the upper core (above 600 cm) represents more humid and warmer
conditions during the Holocene when the lake water level reaches its maximum. Halite precipitation takes
place only during the past 30 years.
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KUZEY TAHRAN FAY ZONUNDA DERINLIiK PROFILi VE NEHIR
HAVZALARINDAN ELDE EDIiLEN KOZMOJENIK NUKLIT
KANITLARI

COSMOGENIC NUCLIDE EVIDENCE FROM THE RIVER CATCHMENTS
AND DEPTH PROFILE ALONG THE NORTH TEHRAN FAULT ZONE

Amaneh Kaveh-Firouz! Mehmet Akif Sarikaya'! Ali Mohammadi'

! Istanbul Technical University, Eurasia Institute of Earth Sciences, 34467 Sariyer/Istanbul
Email: amaneh.kaveh@gmail.com

ABSTRACT

A major active north-dipping thrust fault with ~110 km length has been recognized as the North Tehran Fault
(NTF) in the southernmost piedmont of Central Alborz range that crosses the northern suburbs of the Tehran
metropolis and nearby cities with ~15 million inhabitants.

Previous paleoseismological study along the western segment of NTF (displays excellent exposures of offset
alluvial fan surfaces) shows that the NTF activity was not regular at least during the past 30 ka. This study
attempts to apply two dating methods for the first time to determine the ongoing activity of the NTF:

1) Applying °Be catchment-wide erosion rates to the hanging-wall and footwall of the NTF to find out the
uplift rate differences, 2) using **Cl to a depth-profile located inside the NTF trench, comparing the ages with
published OSL dating from previous work, and check the trend of disequilibrium. For these purposes, we
collected 10 samples from the river channel sediments at the outlets of selected catchments that cross- cut
the NTF, preferably those containing quartz-rich lithologies. Samples from the depth profile of an alluvial
fan predominantly contain debris of green tuff with Eocene ages. The tuffs are angular pebble- sized grains
(2 to 10 cm) and deposited in the proximal parts of the alluvial fan. In total 11 samples were collected from
these grains at 20 cm intervals. A sample from the top 20 cm of the depth- profile of the NTF (hanging-wall)
was analyzed using *CL and revealed 21.53 + 2.42 ka of age. Our preliminary result shows that the first 0.2
m age is in concordance with the previously published OSL ages at depths of ~2 m (26.7 + 2.9 ka) and 3.5
m (29 + 3.6 ka). Furthermore, we found that the studied alluvial fan was exposed to erosion in the last 20 ka.
This work was supported by Istanbul Technical University (ITU)/BAP project 42407, and the Geological
Survey of Iran (GSI) also provided administrative-logistical support. Both are sincerely acknowledged.
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KUZEY KIBRIS KIYILARININ GEC HOLOSEN DEPREM GECMIiSi
LATE HOLOCENE EARTHQUAKE HISTORY OF NORTHERN CYPRUS

Cengiz Yildirim!3, Daniel Melnick?, Okan Tiiysiiz!, Cevza Damla Altinbas!, Julius Jara-
Munoz?, Konstantinos Tsanakas*, Orkan Ozcan!, Manfred Strecker?

13 Avrasya Yer Bilimleri Enstitiisii, Istanbul Teknik Universitesi,34469, Istanbul, Tiirkiye
2 Instituto de Ciencias de la Tierra, TAQUACh, Universidad Austral de Chile, Valdivia 5111430, Chile.
3 Institut fiir Geowissenschaften, Universitit Potsdam, Campus Golm, 14476 Potsdam, Deutschland.
4 Department of Geography, Harokopio University of Athens, Athens, GR-17671 Athens, Greece.

OZET

Kibris’in tarihi depremleri dahil etmeden yazilamaz. Tarihsel ve arkeolojik bir siirli veri adanin biiyiik
depremlerden etkilendigini gostermektedir. Bununla beraber giincel ve aletsel donem deprem etkinliklerine
baktigimizda 6zellikle kuzey kiyilariin ¢ok diisiik bir etkinlige sahip oldugunu gostermektedir. Bu ¢alismada
adanin kuzey kiyilarindaki jeomorfolojik, sedimentolojik, biyolojik ve arkeolojik deformasyon belirtecleri
haritalanmistir. Yaptigimiz jeomorfolojik goézlemler kuzey kiyilarimin Holosende en az ii¢ kere biiyiik
depremle dalga aginim diizliiklerinin yiikseldigini gdstermektedir. Bu diizliikler {izerindeki biyolojik kalintilar
bu depremlerin tarihlerinin belirlememize yardimei olmaktadir. Ayrica kiyidaki balik havuzlari gibi arkeolojik
kalintilar deprem aktivitesinin tarihsel donemle icinde de gergeklestigini gostermektedir. Elde ettigimiz
radyokarbon 14C yaslar1 bu depremlerin ge¢mislerinin giintimiizden 6nce 1300-1700 yil, 2000-2200 y1l ve
4500 y1l 6ncesine kadar uzandigini ve 4. Ve 6. Yiizyillardaki tarihsel depremlerle oOrtiistiigiinii gdstermektedir.
Bu ¢alisma Istanbul Teknik Universitesi Arastirma Fonu (Proje No:37548) ve Alexander von Humboldt Vakfi
(Almanya) tarafindan desteklenmektedir.

ABSTRACT

The history of Cyprus cannot be written without ignoring earthquakes. Several historical and archaeological
data indicate that large-magnitude earthquakes hit the island. Nevertheless, the seismicity of Cyprus and
adjacent areas are not very active during the instrumental period. We focused on the northern shores of the
island and mapped geomorphological, sedimentological, biological, and archaeological strain markers to
answer these questions. Our geomorphological observations reveal the presence of at least three major
Holocene abrasion platform levels uplifted coseismically. The presence of biological markers such as algal
rims provides a dateable material to quantify these events. We also observed archaeological fish tanks as
evidence of the coseismic uplift of the shoreline during the historical periods. Radiocarbon '*C dating results
indicate a temporal clustering of earthquakes within the 1300-1700 yr BP, 2000-2200 yr BP, and 4500 yr BP,
which indicate overlapping of 4" and 6th-century historical earthquakes and also older earthquakes beyond
the historical records. This study supported by Istanbul Technical University Research Fund Grant No: 37548
and Alexander von Humboldt Foundation, Germany.
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ACIGOL GRABENININ MORFOTEKTONIGI
MORPHOTECTONIC OF THE ACIGOL GRABEN

Esra Tuncel Gokkaya', Ihsan Cicek! , Francisco Gutiérrez 2
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OZET

Acigdl Grabeni, Tiirkiye'nin giineybatisinda, Ege yay1 boyunca dalan Afrika lithosferinin geri ¢ekilmesi ile
iligkili olarak genisleyen bir bolgede yer alir. 50 km uzunlugunda ve 10 km genisliginde olan bu neotektonik
depresyon KD-GB dogrultu olup giiney kisimda D-B dogrultuludur. Sirasiyla, Maymundagi ve Acigdol
Kuvaterner faylar1 havzanin kuzeybati ve giineydogusunu kontrol eder. Bu caligma grabeni sinirlayan faylarn
analiz etmekte, morfotektonik ve Optik Uyarmali Liiminesans (OSL) tarihlendirmesi ile ge¢ Kuvaterner
aktiviteleri ortaya koymaktadir. KD-GB ve D-B dogrultulu Maymundag: Fayi, Oligosen konglomeralar ile
Kuvaterner aliivyon yelpaze ¢okellerini yan yana getirir. Fay, havzanin D-B dogrultusunda birbirine paralel
iki fay kolu olarak izlenir. Kuzey fay kolu havzayi sinirlayan ana fay, giiney fay kolu ise havza i¢i bir faydir.
Bu havza igi fay asir1 diklesmis eski yelpaze yiizeyleri ile aktif yelpazeleri sinirlamaktadir. Alanda OSL
yaslar1 3.000 y1ldan daha genc fay aktivitesine isaret etmektedir. Havzanin giineybati kenarinda Acigol Fayi,
Mesozoyik karbonat kayalar ile Kuvaterner ¢okellerini yan yana getirmektedir. Yaklagik 1 km'lik yerel
rolyefe sahip olan yiikseltilmis blok derin-koklii yergekimsel yamag deformasyonun jeomorfik kanitlarini
gostermektedir. Fayin giineybati kesiminde, havza dolgularini kesen ve egimleyen D-B dogrultulu havza ici
faylar vardir. Bu faylarin denetiminde diisen blokta izole fliivyal-g6lsel alt havzalar olusurken, yiikselen
blokta giineye egimli ylizeyler olusmustur. Elde edilen yas verileri, bu faylar {izerindeki en geng yer
degistirme olay1 i¢cin maksimum 24.000 yila igaret etmektedir.

ABSTRACT

The Acigdl Graben is located in southwestern Turkey, an extensional domain, related to the rollback of
subducting African lithosphere. This is a 50 km long and 10 km wide neotectonic depression with a NE- SW
orientation that veers into an E-W trend in its southern part. The Maymundag1 and Acig6l Quaternary faults,
respectively, control the NW-SE margins of this basin. This study analyses the graben-bounding faults and
demonstrates their late Quaternary activity by morphotectonic and Optically Stimulated Luminescence
(OSL) dating. The Maymundagi Fault, with an NW-SE to E-W orientation, juxtaposes Oligocene
conglomerates against Quaternary alluvial fan deposits. The fault displays two parallel fault strands where
the basin attains an E-W trend. The northern fault strand is the master basin bounding fault whereas the
southern one is an intra-basin fault. This intra-basin fault restricts oversteepened old fan surfaces with active
fans. In this region, OSL ages indicate fault activity younger than 3 ka. The Acigdl Fault on the SW margin
juxtaposes Mesozoic carbonate rocks against Quaternary deposits. The uplifted range, with local relief of
around 1 km, shows geomorphic evidence of deep-seated gravitational slope deformation. The SW margin
on its southern sector displays E-W intra-basin faults that offset and tilt recent basin-fill deposits. Several
isolated fluvio-lacustrine sub-basins are formed in the downthrown block, while the upthrown block forms
a southward tilted surface. Numerical ages indicate a maximum age of 24 ka for the youngest displacement
event on these faults.
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KUZEYBATI iIRAN'DA FAY-ILISKILi TRAVERTENLER
FAULT-RELATED TRAVERTINE SPRINGS IN NORTHWEST IRAN

Ali Mohammadi!, Asen Sabuncu!
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Email: mohammadiali@itu.edu.tr

OZET

Azerbaycan bolgesi Kuzeybati iran'da, Tiirk-Iran Platosu'nun doguya dogru devamudir. Kuzeybati iran
tektonik olarak aktiftir ve birkag biiylik deprem yasamustir. 7.1 ve 6.4 Mw biiylikliigiindeki Salmas ve Qotur
depremleri, son ylizyilda meydana gelen biiyiik depremlere 6rnektir. Depremlerle yam sira, faylar boyunca
¢ok sayida aktif travertenlerin ortaya ¢ikmasi, bu faylarin Kuvaterner'deki aktivliginin kanitidir.
Azerbaycan'da, farkli boyutlarda (birka¢ metreden birkag kilometreye kadar), sekillerde (uzatilmis, koni ve
diiz), renklerde (beyaz, krem ve kirmizi), su sicakligi ve fizikokimyasal parametrelerde travertenler
cogunlukla dogrultu atiml faylarla baghdir, ancak bazi travertenler genisleme 6zellikleri gosterir ve biiyiik
olasilikla dogrultu atimli faylarin normal bileseni ile ilgilidir. Tahkt-e-Siileyman, Taptapan (Azar Shar),
Salmas, Sofian, Qotur, Rabat, Zunuz ve Zal travertenleri sirayla Takab, Maragheh, Salmas, Kuzey Tebriz,
Qotur, Rabat, Zunuz ve Julfa dogrultu atimhi faylarla ilgilidir. Taptapan ve Qotur travertenleri geniglemeli
tektonik 6zellikleride gosterirler. Genel olarak traverten pinarlar aktif faylar boyunca uzar ve bazi durumlarda
fay boyunca aktif pinarlarin gogii fayin aktivitesinden kaynaklanir. Takht-e-Siileyman travertenindeki terk
edilmis Kuh-e-Zendan konisi ve Salmas bolgesindeki terk edilmis traverten konileri, her iki bolgenin de son
zamanlarda biiyiik depremler sebeboldugu faylarin aktivite 6rnekleridir.

ABSTRACT

Azerbaijan area in NW Iran is the eastward continuation of the Turkish-Iranian Plateau. The NW Iran
tectonically is active and experienced several large earthquakes. Salmas and Qotur earthquakes with 7.1 and
6.4 Mw are examples of large earthquakes in the last century. Besides earthquakes, exposure of several
travertines with active springs along the faults is evidence of activity of these faults in the Quaternary. In
Azerbaijan, travertines of different sizes (a few meters up to several kilometers), shapes (elongated, cones,
and flat), colors (with, cream and red), and water temperature and physicochemical parameters, are mostly
strike-slip fault-related travertines, however, some travertines indicate extensional features and most
probably are related to the normal component of strike-slip faults. The Takht-e- Suleyman, Taptapan (Azar
Shar), Salmas, Sofian, Qotur, Rabat, Zunuz, and Zal travertines are related to Takab, Maragheh, Salmas,
North Tabriz, Qotur, Rabat, Zunuz, and Julfa strike-slip faults respectively. The Taptapan and Qotur
travertine indicate extensional tectonic features. In general, travertine springs are elongated along the active
faults, and in some cases, the migration of active springs along the fault is caused by the activity of the fault.
The abandoned Kuh-e-Zendan cone in the Takht-e-Suleyman travertine and the abandoned travertine cones
in the Salmas area are examples of activity of the related faults, where both areas experienced large magnitude
earthquakes in recent times.
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GIRLEVIK SELALESI ve TRAVERTEN TARACASININ OLUSUMU
(ERZINCAN)
FORMATION OF GIRLEVIK WATERFALL AND TRAVERTINE TERRACE
(ERZINCAN)
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OZET

Bu ¢alismada, Erzincan Ovasi’nin gineydogusunda yer alan Girlevik Selalesi ve trayerten taragasinin
olusumu ile morfolojik 6zellikleri incelenmistir. Kalecik kdyiiniin 500 migiineyinde Geli Derest vadisinde
cikan Kalecik karstik kaynagi, Girlevik selalesini olusturmaktadir. &Kaynak sularigyaklasik”2 km’lik bir
yataktan aktiktan sonra ¢evreye yayilmaktadir. Bu kaynak Munzur Daglatrkuzeyifides Munzur Kirectaglar
ile Eosen flislerinin kontaginda, fay hatti tizerinde yiizeye ¢ikmaktadir. Karstik olusumlu6lan kaynagin sulari
Girlevik yerlesmesi kuzeyinde yayilarak yelpaze seklinde bir trayvetten taracast olusturmustur. Bu taraca,
sularin yayilarak igerisindeki karbonatlarin ¢okelmesinden dlusmustur. Kabaca'liggen seklinde olan traverten
taracasinin maksimum kalmligir yaklasik 50 m’dir. Giiniimiizde Kalécik kaynhagindan ¢ikan sularin bir
boliimii kanala alinarak elektrik {iretimi ve sulamada/ullamimaktadir. Bé ylizden yaz mevsiminde gelaleden
diisen suyun debisi azalmaktadir. Traverten taracasi uzerindefi diisiy yapan sular Girlevik selalesini
olusturmaktadir. Selale yaklagik 1400 m yiikseltisindé€ baslayipsii¢ fakl diisiis seviyesi ile Kom Dere vadisine
ulagmaktadir. Kom Dere vadisi ile taraga Viize€yiwarasinda“50-60 m’lik yiikseklik farki bulunmaktadir.
Travertenin ii¢ basamak seklinde bulunfhasy, gelisim siiteeinde» ¢ok donemliligi gdstermektedir. Kaynak
suyunun ¢iktig1 Geli Deresi gerisinin eSki‘bir buzul vadisi gottiniimiinde olmas1 ve vadinin yukarida sirklere
baglanmasi travertenin gelisiminde iklim~degismeleriniii etkili oldugunu gostermektedir. Cilinkii kar
erimelerinin fazla oldugu donemlerde vadide toplanan su selaleyi beslemektedir. Selale ve ¢evresinin birinci
dereceden dogal sit olan1 olmasina tfagmen travertenler lizerinde tahribatlarin olmasi ve selalenin suyunun
diisiis yapmadan Once farkli‘amaglar i¢in kullamimasi en 6nemli olumsuzluk olarak dikkat gekmektedir.

ABSTRACT

In this study, the formation and mosphological features of the Girlevik Waterfall and the travertine terrace
located in the southéeast of the Exzingan Plain were investigated. The Kalecik karst spring, which emerges in
the Geli Streamwalley 500 m,south,of Kalecik village, forms the Girlevik waterfall. Spring waters spread to
the environment after flowing through a bed of about 2 km. This source emerges on the fault line in the north
of Munzur\Mountains, at the/contact of Munzur Limestones and Eocene flysch. The waters of the karst-
formedispring Spread tovthe north of Giirlevik settlement and formed a fan-shaped travertine terrace. This
terrace.was form€d bythe spreading of the waters and the precipitation of the carbonates in it. The travertine
terrace, which is reughly triangular, has a maximum thickness of about 50 m. Today, some of the water
coming out of Kalecik spring is taken to the canal and used for electricity generation and irrigation. Therefore,
the flow of*water falling from the waterfall decreases in summer. The waters falling over the travertine
terrace form the Girlevik waterfall. The waterfall starts at an altitude of approximately 1400 m and reaches
the Kom Dere valley with three different fall levels. There is a height difference of 50- 60 m between the
Kom Dere valley and the terrace surface. The presence of travertine in the form of three steps shows the
multi-period in the development process. The fact that the back of the Geli Stream, where the spring water
comes out, looks like an old glacial valley and that the valley is connected to the circus above, shows that
climate changes were effective in the development of the travertine. Because the water collected in the valley
feeds the waterfall during periods when the snow melts are high. Despite the fact that the waterfall and its
surroundings are a first-degree natural site, the destruction on the travertines and the use of the water of the
waterfall for different purposes before the fall draws attention as the most important negativity.
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SIVAS JIPS KARSTINDA POLYE GELIiSIMi
POLJE DEVELOPMENT IN THE SIVAS GYPSUM KARST
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OZET

Polye, karstik arazilerde gelisen en biiylik depresyonlardir. Karbonat karst1 arazilerinde polyeler
hakkinda ¢ok sayida arastirma yapilmis olmasina ragmen, evaporit alanlardaki bu yeryiizi sekli
hakkindaki bilgiler kisithidir. Bu calisma, jeomorfolojik haritalama ve saha aragtirmalarina
dayanarak Sivas jips karstindaki polyelerin neotektonik baglamini, kdkenini, evrimini ve kontrol

eden faktdrleri analiz etmektedir. Alanlar1 1 ila 10 km2 arasinda degisen 13 diiz tabanl polye
haritalanmistir. Depresyonlarin tabani su tablasi salinim zonu (epifreatik zon) iginde, yerel olarak
Kizilirmak Nehri'nin tagkin yataginin altinda uzanir ve tipik olarak kalic1 veya gecici gollere ev
sahipligi yapar. Bu nedenle, bu depresyonlar aktif taban seviyesi polyeleri olarak
degerlendirilebilir. Aktif Sivas Bindirmesi ile iliskili antiformal sirtin arka zonundaki al¢ak bir
alanda meydana gelirler. Bu morfo-yapisal ge¢is, polye gelisimi i¢in elverigli bir kosullar
saglamaktadir. Kartografik iliskiler, Sivas'taki polye olusumlarimin: (1) diisiik egimli diiz tabanli
relikt vadilerden; (2) terk edilmis vadi boliimlerinden ve (3) birlesik ana kaya ¢cokme dolinlerinden
basladigini géstermistir. Polyelerin evrimi ve genislemesi, 6zellikle gol kenarlarinda olmak tizere,
bolgesel taban seviyesi tarafindan kontrol edilen ¢ézliinmeyle alttan oyulma ve yamag gerilemesi
ile birlikte korrozyonel al¢alma ve toprak alt1 ¢coziinmesi ile ilgilidir. Bu siiregler, allojenik nehirler
tarafindan saglanan bol miktarda agresif su ile hizlanmaktadir. Karbonat karsti alanlarinda
tanimlanan polyelerin ¢ogunun aksine, Sivas’taki jips polyelerinin kenarlar1 tektonik yapilar
tarafindan kontrol edilmemektedir.

ABSTRACT

Poljes are the largest depressions that develop in karst terrains. Although there has been much
research about poljes in carbonate karst terrain, information about this landform in evaporite areas
are incidental. This study analyzes the neotectonic context, origin, evolution and controlling factors
of poljes in the Sivas gypsum karst based on geomorphological mapping and field surveys. We

have mapped 13 flat-floored poljes with areas ranging from 1 to 10 km2. The floor of the
depressions is situated within the water-table oscillation zone (epiphreatic zone), and typically host
permanent or ephemeral lakes locally lying below the floodplain of the Kizilirmak River.
Therefore, these depressions can be considered as active base-level poljes. They occur in a low-
lying area in the trailing zone of the antiformal ridge associated with active Sivas Thrust. This
morpho-structural through provides a favorable condition for the development of poljes.
Cartographic relationships indicated that poljes in the Sivas initiated from: (1) low gradient flat-
bottomed relict valleys; (2) abandoned valley sections; and (3) coalescing bedrock collapse
sinkholes. The evolution and enlargement of the poljes is mainly related to solutional undercutting
and slope retreat, notably at lake margins, together with corrosional lowering and subsoil
dissolution controlled by the regional base level. These processes are accelerated by abundant
aggressive water supplied by allogenic rivers. In contrast with most of the poljes described in
carbonate karst regions, the margins of the gypsum poljes in Sivas gypsum karst are not controlled
by tectonic structures.
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ORTA ANADOLU PLATOSU'NUN GUNEY KESIMINDEKI KARBONATLI
ARAZILERIN UZUN VADELI DENUDASYON ORANI
LONG-TERM DENUDATION RATE OF CARBONATE TERRAINS IN THE
SOUTHERN PART OF CENTRAL ANATOLIAN PLATEAU
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OZET
Deniidasyon oraninin alansal dagilis1 yersekillerinin evrimini daha iyi anlamamiz i¢in kritik 6neme sahiptir.
Silikatlarin deniidasyonu ile ilgili ¢ok sayida ¢alismaya ragmen, karbonatlarin deniidasyonu ile ilgili
caligmalarin sayis1 smurlidir. Tiirkiye’nin en genis karstik arazilerinin yeraldigi ve ¢ok zengin karstik
yersekillerine sahip Orta Anadolu Platosunun (OAP) giineyi karstik yersekillerinin evrimini incelemek igin
ideal bir ortam sagliyor. Bu calismada kozmojenik °Cl 6l¢iimlerini kullanilarak OAP’daki karbonatl
arazilerin uzun vadeli deniidasyon oranlar1 10°-10° ka zaman araliginda belirlenmistir. Araziden toplanan ana
kaya numunelerinden (n=13) **Cl yontemine gore belirlenen deniidasyon oranlari 1,92 + 0,31 mm/ka ile
45,77 £ 3,91 mm/ka arasinda degismektedir. Tim numuneler i¢in uzun vadeli deniidasyon oranlarmin
ortalama ve medyan degerleri sirasiyla 14.40 £ 0.47 mm/ka ve 12.42 + 1.31 mm/ka'dir. Toroslarin numuneleri
(n=8) i¢in ortalama ve medyan deniidasyon oranlan sirasiyla 13.29 + 0.50 mm/ka ve 12.45
+0.91 mm/ka'dir. Calisma alanindaki deniidasyon oranlari ile topografik ve iklim parametreler arasinda giiclii
bir baglant1 vardir. Deniidasyon oranlari, topografik ve iklimsel gradyanlardan etkilenmekte ve GB'den
KD'ye azalan bir egilim gostermektedir. [liman iklime sahip Akdeniz kiy1 bolgesi en yiiksek deniidasyon
oranlarina (> 20 mm/ka) sahipken, karasal iklime sahip Orta Toroslar orta deniidasyon oranlarina (cogunlukla
20 ila 10 mm/ka arasinda) ve yar1 kurak iklime sahip plato i¢ bolgesi en diisiik deniidasyon oranlarina sahiptir
(<10 mm/ka). Bu dagilisa gore orografik yagis, kiyr bolgesinde yiiksek deniidasyon oranlarina yol
acmaktadir. Ancak karbonatli anakayalarin fiziksel 6zelliklerinin deniidasyon oranlar iizerinde higbir etkisi
yoktur.

ABSTRACT

Documenting the spatial variability of denudation rates is critical to better understanding landscape evolution.
Despite numerous studies on denudation of silicates, the number of studies on denudation of carbonates is
limited. The southern part of Central Anatolian Plateau (CAP) with its magnificent karst landscapes provides
an ideal setting for studying the evolution of carbonate landscapes. In this study, we used cosmogenic **Cl
measurements to quantify the site-specific long-term denudation rate of carbonate terrains across the southern
CAP in a time window of 10°-10° ka. Calculated site-specific 3*Cl-derived bedrock denudation rates range
from 1.92 = 0.31 mm/ka to 45.77 + 3.91 mm/ka. The mean and median values of long-term denudation rates
for all samples (n=13) are 14.40 = 0.47 mm/ka and 12.42 £+ 1.31 mm/ka, respectively. For the Taurides
samples (n=8), the mean and median denudation rates are 13.29 +

0.50 mm/ka and 12.45 + 0.91 mm/ka, respectively. On the plateau, there is a strong correlation between
denudation, topographic and climatic parameters. Denudation rates show a decreasing trend from SW to NE,
influenced by topographic and climatic gradients. The Mediterranean coastal area with a temperate climate
has the highest denudation rates (> 20 mm/ka), while the Central Taurides with a continental climate has
moderate denudation rates (mostly between 20 and 10 mm/ka), and the interior plateau with semiarid climate
has the lowest denudation rates (< 10 mm/ka). Orographic precipitation leads to high denudation rates in the
coastal region. However, the physical properties of the carbonates have no influence on denudation rates. This
work was supported by the Istanbul Technical University BAP Project [grant number MDK- 2019-42116].
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YUZEYIN ALTINDA: KARSTiK MAGARA EKOSISTEMINE MiKRO-
IKLIMSEL, JEOKIMYASAL VE MiKROBIYOLOJIK YAKLASIM
BENEATH THE SURFACE: MICRO-CLIMATIC, GEOCHEMICAL, AND
MICROBIOLOGICAL APPROACH TO THE KARST CAVE ECOSYSTEM
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OZET
Yar1 kapali ekosistemler olarak magara ortamlarinin biyotik ve abiyotik 6zellikleri, birkag ¢evresel durum
disinda, yiizey etkilerinden genis Olciide izole edilmistir. Yiizey iklim parametrelerinin (atmosferik CO>
orani, sicaklik ve yagis miktar1) ve bakteri populasyonlar1 {izerinde etkileri heniiz tam olarak ortaya
konmamustir. Bu ¢alismada magara ekosistemlerinin ii¢ ana bileseni olan, mikro iklim, sediman jeokimyasi
ve bakteri ¢esitliligi Tiirkiye’de yer alan onbir farkli magarada incelenmistir. Magara i¢i ¢evre kosullarini
belirlemek i¢in mikro iklimsel oOlglimler (CO2 , sicaklik, nem) ve magara suyunda pH, alkalinite
parametreleri Sl¢lilmiistiir. Sediment ve su (damla suyu, yeraltt nehir suyu ve golet suyu) numuneleri bakteri
tayininde kullanilmak iizere aseptik olarak ve iki mevsimde (yaz ve kis) i¢in 6rneklenmigtir. Magaralardan
alman kayag el numulerinde 6rnekleri Endiiktif Olarak Eslestirilmis Plazma- Kiitle Spektrometrisi (ICP-MS)
ve Iyon Kromotgrafisi (IC) ile element analizleri gerceklestirilmistir. Ayrica, magaralardaki metagenomik
ozellikleri ortaya ¢ikarmak i¢in Yeni Nesil Siralama (NGS) yontemleri kullanilmistir. Elde edilen ilksel
veriler 1s18inda magara mikro iklimi Olgiitlerinden nem ve karbondioksit konsantrasyonunun dogru,
sicakligi ise bu ikisine gore ters oranti iginde oldugu goriilmektedir. Giiney kesimde c¢alisan onbir magara
icin Olciilen yaz i¢c ortalama atmosferik karbondioksit konsantrasyonu, 6zel sebeplerden Gazoz ve
Sirtlanini Magaralari’nda okunan yiiksek degerler hari¢ (7750,0 ppm ve 8766,67 ppm), 731,70 ppm ila 9999
ppm arasi Ol¢iilmiis; Yenesu (YNS) ve Sofular (SFR) Magaralari’nda ise bu degerler sirasi ile 9999 ppm ve
2628.73 ppm olarak tespit edilmistir. 0.1 gr kayag numunelerinin 50 ml distile su ¢ozeltisiyle elde edilen
licatlarda, hidrtotermal (6rnegin Gazoz Magarasi) veya yer alt1 suyu etkisiyle olgiilen Ca, Cl, NO; ve SO4
iceriklerinde ytiksek oranda farklilar tespit edilmistir. Bu ¢alisma ile karstik magara ekosistemini etkileyen
biyotik ve abiyotik bilesenler mikrobiyolijik bir yaklasimla incelenmistir.
ABSTRACT

As semi-closed ecosystems, biotic and abiotic properties of cave environments are extensively isolated from
the impacts of the surface processes, except for a few environmental parameters. Surface climatic parameters
(atmospheric CO2 ratio, temperature, and precipitation amount) and vegetation are known with their impact
on the environmental parameters such as the CO2 partial pressure, temperature, and humidity of the cave
atmosphere. This relationship between sediment geochemistry, microbiology and environmental conditions
is still not fully understood. In this study, the relationship between bacterial diversity, sediment geochemistry,
and microclimate as three major components of cave ecosystems will be examined in eleven different caves
in Turkey. In order to determine the in-cave environmental conditions, micro-climatic (CO2 , temperature,
humidity) and environmental (cave water pH, alkalinity) parameters were measured during the fieldwork.
Sediment and water (drip water, underground river water and pond water) were sampled in two seasons
(summer and winter) aseptically as triplet to determine bacterial community composition of these caves.
Water, sediment, and speleothem samples from the caves were examined by Inductively Coupled Plasma -
Mass Spectrometry (ICP-MS) and lon Chromogtraphy (IC) and Next Generation Sequencing (NGS) methods
to reveal the geochemical and metagenomic features. Preliminary results showed a reverse relation between
the temperature and carbon dioxide and humidity. Carbon dioxide concentrations range between 731.70 ppm
and 9999 ppm, except for the extremely high concentrations measured in Gazoz and Sirtlaini Caves (7750,0
ppm and 8766,67 ppm, respectively), and Yenesu and Sofular Caves (9999 ppm, 2628.73 ppm, respectively).
Based on the IC measurements (made by mixing 0.1 gr of samples with 50 ml distilled water), considerable
differences between the Ca, Cl, NO; ve SO4 concentrations were found between the leachates, which

probably point out the influence of the hydrothermal and groundwater inputs to the caves. In this study, biotic
and abiotic components affecting the karst cave ecosystem were investigated with a microbiological
approach.
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ASSESSMENT OF THE TIME-DEPENDENT CHANGES OF
BUYCEKMECE LANDSLIDES ACCORDING TO GEOLOGICAL AND
GEOMORPHOLOGICAL FACTORS
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OZET

Istanbul ili Biiyiikgekmece bolgesi makro jeomorfolojik bakimdan Trakya-Kocaeli Penepleninin bati
kesiminde yer alan ve jeolojik bakimdan da Rodop ve Istanbul Zonu olarak bilinen iki farkl1 birligin sinirinda
bulunan, Kuvaterner deniz seviyesi degisimlerinin tepkisinin dogrudan goézlenebildigi bir alandir.
Kuvaterner boyunca taban seviyesi degisimlerine tepki olarak birgok kiitle hareketinin basladigi, akarsu
derine agindirma etkisiyle Pleyistosen’de giderek artan bu yamag tepkisinin gliniimiizde de halen aktivitesini
stirdiiren derin heyelanlarin uzun dénem nedenleri arasinda oldugu gosterilmektedir.

Calismada, giincel aktif heyelanlarin 6nceki paleo-heyelanlar ile arasindaki etkilesimi (miras etkisi) ve
heyelanlarin kisa donemli morfolojik evrimi, tarihsel hava fotograflari, uydu goriintiileri ve sayisal yiikseklik
modelleri kullanilarak incelenmistir. Farkli donemleri igeren ¢oklu veri setleri ile yapilan analizler sonucu
giiniimiizde birgok aktif heyelanin daha 6nceki paleo-heyelanlar igerisinde genisleyen ve gerileyen bir
aktivite dagilimina sahip oldugu ortaya konulmustur. Ge¢mis heyelanli alanlarin belirli bir kisminin yiiksek
yapilasma hiziyla morfolojik bakimdan izlerinin ortiildiigii ve giiniimiizde gelisen heyelanlarin biiyiik dl¢iide
antropojenik etmenler ile yeniden aktivite kazanarak yerlesim alanlar1 igin risk olusturabilecegi tespit
edilmistir. Bu ¢alismanin sonuglarina gore; gegmis heyelan kiitleleri i¢erisinde miras etkisini uzun dénem
stirdiiren, Ozellikle Biiyiikgekmece GOli’niin dogu kiyilarindaki heyelanlarm genisleme hizlarimin metre
mertebesinde oldugu belirlenmistir. Artan yapilasma, kacak moloz dokiimii ve atik su drenajindaki
eksiklikler ile halen aktivitesini siirdiiren, baskin olarak antropojenik etmenler tarafindan denetlenen bu
heyelanlarin biiyiime alanlarinin dikkate alinarak detayli stabilite analizlerinin yapilmasi ve sonuglarin
gelecekte yerlesim planlarina yansitilarak yer bilimleri bakimindan siirdiiriilebilir kentsel yaklagimlarin
olusturulmasi gerekmektedir. Sonu¢ olarak giliniimiizde olusan heyelanlarin nedenlerinin, boélgedeki
heyelanlarin tag kisimlarindaki gegirimli birim, killerin yapisi ile bolgede insan eliyle yapilan degisimler
oldugu soylenebilir.

ABSTRACT

The Biiyiikcekmece region-Istanbul is macrogeomorphologically and geologically located in the western part
of the Thrace-Kocaeli Peneplain and on Rhodope and Istanbul Zones. It is shown that many mass movements
started in response to base level changes during the Quaternary and gradually increased in the Pleistocene
with the effect of deep river erosion, is among the long-term causes of deep landslides that are still active
today. In this study, the interaction of current active landslides with paleo-landslides (heritage effect) and the
short-term morphological evolution of landslides were examined using historical aerial photographs, satellite
images and digital elevation models taken from different time periods. Therefore, it is observed that many
active landslides today have an expanding and retrogressive activity distribution within paleo- landslides. It
is determined that the previous landslide areas have been morphologically removed by constructions and that
landslides pose a risk to settlements by reactivating with anthropogenic factors. According to the results of
this study, it is determined that the expansions of the landslides, especially on the eastern shores of
Buyukcekmece Lake, are in meters. It is necessary to carry out detailed
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stability analyses by taking into account these landslides, which are still active with effect of increasing
construction rate, illegal dumping and deficiencies in wastewater drainage systems, and which are
controlled by anthropogenic factors, and to create sustainable urban projects for the future settlement plans.
As a result, the causes of landslides that occur today are the characteristics of geological units and
anthropogenic factors that develope changes in the region.
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OZET

Orman yanginlari, Tirkiye’nin de igerisinde yer aldigi Akdeniz Havzasi iilkelerinin yaygin olarak
karsilagtig1 dogal afetlerin baginda gelmektedir. Her yaz binlerce hektarlik orman arazisi yangina maruz
kalmakta ve bunun sonucunda ekolojik ve ekonomik bakimdan biiyilik kayiplar yasanmaktadir. Yangini
takip eden ilk birka¢ ayda s6z konusu ekolojik ve ekonomik kayiplarin telafi edilmesini saglamaya yonelik
uygulamalar karar vericiler tarafindan devreye sokulmaktadir. Bu asamada tilkemizin de iginde yer aldigi
cogu iilke, tercihini daha ¢cok ekonomik zararin telafi edilmesinden yana kullanmakta ve aktif restorasyon
yontemlerine yonelmektedir. Gerek yangin sonrasinda hala ekonomik degerini koruyan kiitiiklerden elde
edilecek gelir goz oniinde bulundurularak gerekse arazinin kisa siirede yeniden agag iiretilebilir hale
gelmesini saglamak amaciyla arazinin tohum ve fide ekimine hazir hale getirilmesi i¢in yanan arazilerin
kisa slirede yanmis agaclardan temizlenmesini kapsayan bosaltim kesimi (ing. salvage logging)
uygulamasi temel alinmaktadir. Bu tip antropojenik miidahaleler, arazinin dogal yapisi iizerinde olumsuz
etkilere yol agmakta; bu durum arazinin dogal yenilenme siiresini uzatmaktadir. Bosaltim kesimi sirasinda
bagvurulan antropojenik miidahalelerin dogal yenilenme siiresi lizerindeki olumsuz etkileri arasinda en az
bilineni, yangin sonrasinda arazide agilan yollarin ve yol yapimi sirasinda agiga ¢ikan molozun etkileridir.
Bu ¢alismada 2017 Sapadere, Alanya yanginindan etkilenen

20.7 km*’lik alanda yangin sonrasindaki bogaltim kesimi uygulamasi sirasinda agilan yeni yollarin ve
ortaya c¢ikan molozun yamaglardaki bitki yenilenme siiresi iizerindeki etkileri, SPOT uydusu
goriintiilerinden elde edilen NDVI (Normalize Edilmis Fark Bitki Ortiisii Indeksi) ve VRR (Bitki Ortiisii
Iyilesme Hiz1) analizlerinden yararlanilarak incelenmistir. Calismada elde edilen bulgulara gore; yangin
sonrasinda insa edilen yollarin yiizey alan1 0.7 km?*dir. Yangin dncesinde var olan yol ag1 0.83 km?dir.
Yangin 6ncesi 500 km olan yol uzunluguna yangin sonrasinda 487 km yeni yol eklenmistir. Yangin
sonrasinda agilan yollar sonucunda yaklasik 1 km?’lik yiizey alanma sahip bir moloz ortaya ¢ikmustir. Yol
agma caligmalar1 nedeniyle yapilan kazilar sonucunda moloz igeren ve igermeyen yamaglar arasinda bitki
Ortiisiiniin iyilesme oraninin iki kat daha fazla oldugu tespit edilmistir. Orman yanginlar1 sonrast bu
tip miidahaleler tiir agisindan zengin bir ekosistemi yapay aga¢landirmaya doniistiirmenin yani sira toprak
nemliligi ve yesillenme hizlarini diisiirerek yamag erozyonunu ve 6zellikle moloz akmalarinin frekansini
arttirmaktadir. S6z konusu bu durum beraberinde arazi degradasyonunu giderek ilerletecektir.

ABSTRACT

Wildfires are one of the most common natural disasters in the Mediterranean Basin countries, including
Turkey. Every summer, thousands of hectares of forest land are exposed to fire, resulting in major
ecological and economic losses. In the first few months following a fire, decision-makers put in place
measures to compensate for these ecological and economic losses. At this stage, most countries, including
Turkey, prefer to compensate for the economic loss and turn to active restoration methods.
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The practice of salvage logging, which involves clearing burnt lands of burnt trees in a short period of
time in order to make the land ready for planting seeds and seedlings, is based on both the income to be
obtained from logs that still retain their economic value after the fire and the need to ensure that the land
can produce trees again in a short time. These types of anthropogenic interventions have negative impacts
on the natural structure of the land, which prolongs the natural regeneration period of the land. Among
the negative effects of anthropogenic interventions during salvage logging on the natural regeneration
period, the least known are the effects of the roads opened on the land after the fire and the debris released
during road construction. In this study, the effects of new roads opened, and debris exposed during the
post-fire clear-cutting practice on plant regeneration time on slopes in the 20.7 km? area affected by the
2017 Sapadere, Alanya fire were examined using NDVI (Normalized Difference Vegetation Index) and
VRR (Vegetation Recovery Rate) analysis obtained from SPOT satellite images. According to the findings
of the study, the surface area of the roads constructed after the fire is 0.7 km? The road network that
existed before the fire is 0.83 km?. After the fire, 487 km of new roads were added to the pre-fire length
of 500 km. As a result of the roads being opened after the fire, a debris field with a surface area of
approximately 1 km? has emerged. It was found that the rate of vegetation recovery was twice as high
between the hillslopes with and without debris as a result of excavations made due to road opening works.
In addition to converting a species-rich ecosystem into artificial afforestation, such interventions after
forest fires reduce soil moisture and greening rates, increasing the frequency of slope erosion and
especially debris flows. This will progressively advance land degradation. Bu proje (TGA-2019-41755)
Istanbul Teknik Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi (BAP) ve TUBITAK-2232
Uluslararasi Lider Arastirmacilar Programi (Proje No: 118C329) tarafindan desteklenmistir. Ancak teblig ile ilgili
tiim sorumluluk bildirinin sahibine aittir.
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OZET

Iklim degisikligi ve antropojenik etkiler nedeniyle diinyanmizin kirllganhig: artmakta ve dogal tehlikelere karsi
gittikge savunmasiz hale gelmektedir. Bu durumun bir sonucu olarak heyelanlara bagli 6liimlerin ve
ekonomik kayiplarin 6nemli Olclide arttigi goriilmektedir. Bu baglamda, neden olduklar1 o6liimler ve
ekonomik kayiplar géz oniine alindiginda heyelanlar en yaygin ve yikici doga olaylarindan biri olarak
karsimiza ¢ikmaktadir. Ozellikle iklim degisikligine bagh olarak; yagisin karakteri, siiresi ve siddetinde
meydana gelen farklilagsmalar ile insanin yasadigi ¢evreyi kontrolsiiz bir sekilde degistirmesi, heyelanlarin
frekans1 ve biiyiikliigii lizerinde etkili rol oynamaktadir. Bu ¢aligmada, kiiresel 6lgekte dliimle sonuglanan
dogal ve antropojenik heyelanlarin makro yer sekilleri ve iklim bdolgeleri bakimindan smiflanmasi ile
heyelanlarin dagilim desenini kontrol eden faktorlerin karakterize edilmesi amaglanmaktadir. Bunun yani
sira, artan antropojenik baskinin neden oldugu arazi degradasyonunun, dinamik bir hazirlayici bir faktor
olarak oliimciil heyelanlarin gelisimi iizerindeki roliiniin ortaya konulmasi hedeflenmistir. Calisma
kapsaminda ana yer sekilleri ve iklim bolgeleri iki degiskenli olarak birlikte analiz edilmistir. Buna gore,
dogal faktorlerle tetiklenen heyelanlarin yaklasik % 88’inin tropikal iklim bdlgelerinin daglik (% 30), ova ve
alcak alanlar1 (% 18) ile 1liman iklim bolgelerinin daglik alanlarinda (% 39) meydana geldigi goriilmiistiir.
Bununla birlikte, antropojenik faktorlerle tetiklenen heyelanlarin ise yaklasik

%84 1iniin tropikal iklim bolgelerinin daglik (% 20), ova ve alcak alanlar1 (% 29) ile 1liman iklim bdlgelerinin
daglik (% 24), ova ve algak alanlarinda (% 11) gergeklestigi belirlenmistir. Bu bdlgeler ayni zamanda insan
ayak izin yogun oldugu bolgeler olarak da 6n plana ¢ikmaktadir. Dolayisiyla bu alanlarda yalnizca topografik
ozelliklerin ve yagis kosullarinin degil, ayn1 zamanda artan antropojenik baskinin neden oldugu gevresel
bozulmalarin da kirilganligi ve heyelan riskini artirdig1 goriilmiistiir. Sonug olarak, antropojenik faaliyetler
ile dogal kosullarin karsilikli etkilesiminin anlagilmasi konusunda ©6nemli noktalarin altin1 ¢izen
calismamizin, diinyanin heyelanlardan etkilenen sicak noktalarinda direngliligin gelistirmesi, can ve mal
kayiplarinin 6niine gegilmesi konularina katki saglayacagi diisiiniilmektedir.

ABSTRACT

Due to climate change and anthropogenic effects, the vulnerability of our world is increasing, and it is
becoming increasingly vulnerable to natural hazards. As a result, it is seen that deaths and economic losses
due to landslides have increased significantly. In this context, considering the casualties and economic losses
they cause, landslides appear as one of the most common and destructive natural phenomena. Mainly due
to climate change, changes in the character, duration, and intensity of precipitation and the uncontrolled
changes in the environment in which people live play an influential role in the frequency landslides that
result in fatalities on a global scale in terms of macro landforms and climate zones and to characterize the
factors controlling the distribution pattern of landslides. In addition, the role of land degradation caused by
increasing anthropogenic pressures on the development of fatal landslides as a dynamic predisposing factor
is to be revealed. and size of landslides. This study aims to classify natural and anthropogenic In this
study, the macro landforms and climatic regions were analyzed together with
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bivariate. Accordingly, it was observed that approximately 88% of the landslides triggered by natural factors
occurred in the mountainous (30%), plain and lowlands (18%) of the tropical climate regions, and the
mountainous areas (39%) of the temperate climate regions. On the other hand, it was determined that
approximately 84% of the landslides triggered by anthropogenic factors occurred in the mountainous (20%),
plain and lowland (29%) tropical climate regions, and the mountainous (24%), plain and lowland (11%) of
the temperate climate regions. These regions also stand out the fore as regions where the human footprint is
dense. Therefore, it has been observed that not only topographic features and precipitation conditions but
also environmental degradations caused by increased anthropogenic pressure increase vulnerability and
landslide risk in these areas. In conclusion, our study, which underlines crucial points in understanding the
interaction between anthropogenic activities and natural conditions, is thought to contribute to the
development of resilience in landslide-affected hotspots of the world and to prevent loss

of life and property.
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BARLA DAGI’'NDAKI MOLOZ AKMASI DUYARLILIGININ
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GEOMORPHOMETRIC ASSESSMENT OF DEBRIS FLOW
SUSCEPTIBILITY IN BARLA MOUNTAIN
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OZET

Moloz akmalari, yer ¢ekiminin etkisiyle belirli bir yama¢ boyunca farkli boyut ve tipteki malzemenin, su
igeriginin artmasina bagli olarak c¢ogunlukla topografik egiminin 15° ile 45° araliina sahip i¢ biikey
yamaglarda gerceklesen, akma tipindeki hareketlerdir. Moloz akmalar1 neden olduklar1 can ve mal
kayiplarina bagl olarak ozellikle kurak-yar1 kurak bolgelerde daglik alanlardaki yerlesmeleri etkilemeleri
bakimindan 6ne ¢ikan kiitle hareketidir. Bu bakimdan diinya genelinde ger¢eklesen moloz akmalari her yil
binlerce insanin dliimiine ve milyonlarca dolar ekonomik kayba neden olmaktadir. Ozellikle kiiresel iklim
degisikliginin yagis karakteristigi iizerindeki etkisi, artan niifus ve yerlesim alanlarinin moloz akmalarina
duyarli daglik bolgelere dogru gelismesi, moloz akmalarinin etki ve risk olasiligini artirmaktadir. Bu ¢alisma,
13 Temmuz 1995 tarihinde siddetli saganak yagislarin etkisiyle moloz akmasina maruz kalan Isparta ili
siirlant i¢inde bulunan Senirkent’in ve Barla Dagi cevresindeki moloz akmasi egemen havzalarim
belirlenmesini amaglamaktadir. Calisma kapsaminda, Barla Dagi’nda belirlenen 39 havza-fan sistemi igin
tiiretilen morfometrik ve yiizey analizleri, moloz akmasi duyarliligin1 karakterize ve tahmin etmek igin
kullanilmistir. Moloz akmalarina duyarli havzalarin belirlenmesi kapsaminda, yamagtan bir kanal boyunca
taginan farkli boyutlardaki sedimanin biriktigi depolarin ve su toplama alanlarinin; uzunluk, genislik, alan,
egim, havzanin maksimum yiikselti degeri ile birikimin basladigi nokta arasindaki yiikselti farklari,
uzunluk/genislik oranlari, Melton-R piiriizliiliikk indisi gibi parametrelerin analizlerini icermektedir. Bu
baglamda, alt havzalarin sediment transferine bagli olusan fanlarin ylizey morfolojisi ve havzanin
morfometrik 6zellikleri analizleri ile arazi ¢alismalar1 sonrasi yaptigimiz degerlendirmeler sonucunda 39
havzadan 18 adet havzanin yiiksek moloz akma duyarliligina sahip oldugunu ortaya koyduk. Calismada bir
sonraki adimda, belirlenen bu havzalar i¢in moloz akma simiilasyonlar1 yapilarak mekansal duyarlilik ve etki
mesafeleri modellenmistir.

ABSTRACT

Debris flows are flow-type movements of different sizes and types of materials along a certain slope due to
the effect of gravity, mostly on concave slopes with a topographic slope range of 15° to 45° due to the increase
in water content. Due to the loss of life and property they cause, debris flows are prominent mass movements
in terms of affecting settlements in mountainous areas, especially in arid-semi-arid regions. In this respect,
debris flows around the world cause thousands of deaths and millions of dollars of economic loss every year.
Especially the impact of global climate change on precipitation characteristics, increasing population and the
development of settlements towards mountainous areas susceptible to debris flows increase the probability of
impact and risk of debris flows. This study aims to determine the debris flow dominated basins in and around
Barla Mountain, which was exposed to Senirkent debris flow in Isparta province on July 13, 1995 due to heavy
rainfall. Within the scope of the study, morphometric and surface analyses derived for 39 catchment-fan
systems identified on Barla Mountain were used to characterize and estimate the susceptibility to debris flow.
Within the scope of determining the basins susceptible to debris flows, it includes the analysis of parameters
such as length, width, area, gradient, relief values, length/width ratios and Melton-R roughness index. In this
context, as a result of the analysis of the surface morphology of the fans formed due to sediment transfer of
the sub-catchments and the morphometric characteristics of the catchment and the assessments we carried out
after the field studies, we revealed that 18 of the 39 catchments have high debris flow susceptibility. In the
next step of the study, debris flow simulations were run for these catchments and spatial susceptibility
and runout distances were modeled.
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ABSTRACT

Erosion induced by water has always threatened soil stability in Northwest Morocco. Several techniques have
been used to study the phenomenon. In this study, an approach based on th€ measuremients of Caesium-137,
in situ magnetic susceptibility and organic material was appliedin two agriculturalsitesTocated in El Hachef
watershed (Tangier-Tetouan- Al Hoceima region) to highlightsthe correlations between the three parameters
in the evaluation of the status of soil erosion. MeasurementS\were made along two parallel transects in field
1 and a single transect in field 2. A stable reference sitéy representing the initial Caesium-137 stock in the
study area, was also selected close to the studied fieldssand*was sampled. The evaluation of soil stability in
the two agrosystems is based on the comparison of the sesults withsthose obtained in the reference site. In
this latter, the Caesium-137 activity is 1707,Bqgn™, the magnetic susceptibility is 0.296*10~ SI and the
organic material content is 8.15%. In fieldh I \Caesium-137 agtivities vary between 135 and 1586 Bq m™?,
magnetic susceptibility measurements afe betwéen 0.021*19 and 0.169*10- SI and the organic material
content fluctuates between 4.41% and.7.74%. In field2,the Caesium-137 activities are between 88 and 1558
Bq m?, the magnetic susceptibilitymeaSurementsqare.between 0.021*107 and 0.15*10 SI and the organic
material content varies between,3'81%-and 7.22%. The preliminary results show that the areal activities of
Caesium-137 and the magnetic Susceptibility meaSurements are highly correlated by around 95%, while the
correlation factors obtained for'these two‘patameters with the organic material are around 70%. Estimated
erosion rates based on Mass Balance Model\2 are 23.9 t ha! yr'! in field 1 and 35.2 t ha! yr'! in field 2. The
used multidisciplindry \approach shews the complementarity of the measured parameters in the
documentation of Soilsmevements 'in‘the study sites.
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NW IRAN
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OZET

Iran'in kuzeybatisindaki asir1 tuzlu bir gél olan Urmiye Goélii, gol seviyesinin dnemli dl¢iide diismesi ve essiz
ekosisteminin tehlikeye girmesi nedeniyle son zamanlarda biiyiik ilgi gormektedir. Goliin kuzey kesiminden
elde edilen 25-metrelik sediman karotu; Artemia fekal pelletleri, mikrit ve kil mineralleri, siilfat ve kloriir
mineralleri ve giysili-zarfl1 taneleri igeren biyokimyasal ve karasal ¢amur ve kumdan olusur. Giysili-zarfli
taneler, bir ¢ekirdek ve etrafini saran dis katmandan olusan sedimanter pargaciklardir. Genellikle, gol
seviyesinin diistiigii donemlerde, riizgarin neden oldugu dalgalarin olusturdugu yiiksek enerjili s1g su
ortaminda olusurlar. Urmiye Golii giysili-zarfli taneleri, ¢esitli renklerde iyi gelismis esmerkezli laminasyona
sahiptir. Katmanlar sudan ¢okelerek gol suyundaki jeokimyasal degisimi kaydeder. Giysili-zarfli tanelerin
mineralojik ve jeokimyasal bilesimi, X-1511 kirnmmim (XRD) analizi ile binokiiler ve taramali elektron
mikroskobu (SEM) incelemelerinin birlestirilmesiyle belirlenmistir. XRD sonuglari, sarilimlarin baskin
olarak karbonat minerallerinden olustugunu goéstermektedir. Giysili-zarfli taneler, morfoloji, ¢cekirdek tipi, i¢
yap1, katman kalinliklar1 ve mikro yapilarina gore siniflandirilmis; basit, normal, bilesik, diizensiz, kirik,
rejenere ve yamali olmak {izere ¢esitli tiplere ayrilmigtir. Giysili-zarfli tanelerin ¢ekirdegi baskin olarak
pelletler ile farkli sekil ve boyutlarda fosil kavki pargalar1 ve kirintili taneler icerir. Kapsiil sekilli tanelerin
cekirdekleri ¢ogunlukla pelletlerden olusurken, kiiresel sekilli tanelerin g¢ekirdekleri genellikle kirmtili
tanelerden olusmaktadir. Cekirdegi tasinmis fosil kavki parcalarindan olusan iri boyutlu giysili-zarfli taneler
(1,5 mm'ye kadar) daha diizensiz bir sekle sahiptir, bu da morfoloji ve boyut arasinda dogrudan bir iliski
oldugunu gosterir. Incelenen sediman karotunun alt kisminda giysili-zarfl1 tanelerin varhigi, gél seviyesinin
diisiik oldugu, fekal pelletlerin ve kirintili tanelerin dalga etkileri altinda yuvarlandigi s1g gol ortamina igaret
etmektedir.

ABSTRACT

Lake Urmia a hypersaline lake in northwest Iran, has recently received considerable attention as the lake
level dropped significantly, endangering its unique ecosystem. The 25-meter sediment core from the northern
part of the lake is composed of biochemical and terrigenous detritus and biochemical deposits including
Artemia fecal pellets, micrite and clay minerals, sulfate and chloride minerals, and coated grains. Coated
grains are sedimentary particles composed of a nucleus surrounded by a cortex. They usually formed during
lake-level fall, where wind-induced waves create a high-energy shallow-water environment. Lake Urmia
coated grains have well-developed concentric lamination in various colors. The cortex precipitates from
water and thus records the geochemical change in the lake water. X-ray diffraction (XRD) analysis combined
with binocular and scanning electron microscopy (SEM) examinations revealed the mineralogical and
geochemical composition of coated grains. XRD results indicate that the cortex of coated grains dominantly
composed of carbonate minerals. They are classified based on morphology, nucleus type, internal structure,
cortex thickness, and microfabrics, and subdivided into several types; superficial, regular, compound,
distorted, broken, regenerated, and patchy coated grains. The nucleus of
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coated grains dominantly contains pellets as well as detrital grains and shell fragments in different shapes
and sizes. Most grains are capsule-shaped with a pellet nucleus, while spherical grains usually contain a
detrital nucleus. Larger grains (up to 1.5 mm) with the core of reworked shell fragments have a more irregular
shape, indicating a direct relationship between morphology and size. The presence of coated grains in the
lower part of the studied sediment core suggests a low-stand lake, where fecal pellets and detritus grains have
rolled under wave effects in a shallow-water lake environment.

68

2-4 Kasim 2022 Istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiisii, Istanbul / Tiirkiye



% TURQUA
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FACIES DESCRIPTIONS AND MACRO-MICRO PETROGRAPHY OF
PYROCLASTIC DEPOSITS OF THE KOS-NISYROS-YALI VOLCANISM IN
BODRUM PENINSULA
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OZET
Bati Anadolu’nun Mugla-Bodrum yarimadasi volkanik kompleksine ait istifin en iistiinde tanimlanan
piroklastik akma ¢okelleri Turgutreis ile Giimiisliik aras1 kiy1 seridi boyunca tabani deniz seviyesinin —lm
altinda yaklasik ~8m’lik bir kalinlik sunmaktadir. Turgutreis merkezden itibaren doguya dogru takip
edilebilen istifin paleo-toprak {izerindeki taban1 deniz seviyesinden 75 m yiiksekliktedir. Literatiirde sunulan
kisith tanimlamalara dayali olarak bu istif, Kuvaterner Kos-Nisyros-Yali volkanik aktivitesinin Kos Plato Tufii
(KPT) ile eslestirilmektedirler. Bu istifinin KPT ile ¢ok yonlii karsilastirilabilmesi amaciyla alinan kapsamli
ornekler iizerinde bilesen ve tane boyu analizi caligsmalar1 gergeklestirilmektedir.
Kirli beyaz-kizil-sar1 tonlarinda degisken renkler sunan piroklastik istifin i¢ bilesenlerini mineral ve cam
zengin volkanik kiil, yigisim lapillisi, piimis lapilli ve volkanik litik kirintilar olusturmaktadur. istif gelisi giizel
siralanan tabakasiz halde kaynaklanmamis ignimbirit yapis1 sunmaktadir. Piroklastik istif i¢inde tanimlanan
ve 26,5 cm uzunluga kadar ulasan yuvarlaklasmig litik plimis pargalar1 volkanik cam i¢inde 6z sekilli kuvars
— biyotit — feldspat — plajioklas — sanidin fenokristallerinden olugsmaktadir. Trakiandezit — trakit — andezit
bilesimindeki koseli volkanik litiklerin boyu maksimum 17 cm’ye ulagmaktadir. Piroklastik istifin her
seviyesinde tanimlanan y1g1s1m lapillilerinde maksimum ¢ap ~2 cm olarak dl¢iilmiistiir. Y1g1s1m lapillilerinin
mevcudiyeti, volkanik kiil i¢erisindeki cam kiymiklarmin keskin ve levhamsi morfoloji sunmasi buhar (wet)
faza sahip freatomagmatik patlamaya igaret etmektedir.

ABSTRACT

Pyroclastic flow deposits identified at the top of the sequence belonging to the Mugla-Bodrum peninsula
volcanic complex of Western Anatolia are -1m below sea level along the coastline between Turgutreis and
Gumiisliik and have a thickness of ~8m. The base of the sequence, which can be followed eastward from the
center of Turgutreis, on paleo-soil is 75 m above sea level. Relying on the limited definitions in the literature,
this sequence is matched to the Kos Plateau Tuff (KPT) of the Quaternary Kos-Nisyros-Yali volcanic activity.
Component and particle size analysis studies are carried out on comprehensive samples taken to compare this
sequence with the KPT in multiple ways.

The interior components of the pyroclastic stack, which offers variable colors in off-white-red-yellow tones,
are formed by mineral and glass-rich volcanic ash, accretionary lapilli, pumice lapilli and volcanic lithic
fragments. The sequence has an unwelded ignimbrite structure that is arranged haphazardly. The fragments of
rounded lithic pumice, up to 26.5 cm long, identified in the pyroclastic sequence consist of euhedral quartz —
biotite — feldspar — plagioclase — sanidine phenocrysts in volcanic glass. The angular volcanic lithics in the
composition of trachyandesite — trachyte — andesite reach a maximum of 17 cm in length. The maximum
diameter of accretionary lapilli, identified at each level of the pyroclastic sequence, was measured as ~2 cm.
Accretionary lapilli and glass splinters in volcanic ash present a sharp and plate- like morphology indicating
a phreatomagmatic eruption with a vapor (wet) phase.
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PRE-HOLOCENE MORPHOBATHYMETRY OF SEA OF MARMARA
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CORRELATIONS DEVELOPED BY SEDIMENT CORES AND HR SEISMIC
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OZET

Marmara Denizi'nin Ge¢ Kuvaterner paleosinografisi ve hidrografisi; Karadeniz ile Akdeniz arasindaki Kkilit
konumu nedeniyle yakin ge¢miste kapsamli bir sekilde arastirilmigtir. Marmara Denizi’nin hidrografisi ve
paleosinografisi 1-6. Denizel izotop Dénemler icerisinde makul &lgiide bilinmesine ragmen, donemlere ait
bulgular iliskin elde edilen bulgular selflerden alinan sediman karotlarina ve limitli sismik kayitlara
dayanmaktadir. Bu calisma kapsaminda Marmara Denizi’'nde yer alan sedimanter birimlerin havza
mimarisini ve ¢okelme modelini tahmin etmek igin entegre ii¢ boyutlu paleomorfolojik ve istif modelleme
kullanilmistir. Hedeflenen stratigrafik birimin yapisal a¢ilimi ve stratigrafik dekompaksiyonu, Holosen
Oncesi ¢okelme zamaninda havzalar igerisinde yer alan paleobatimetrinin basarili bir sekilde
modellenmesiyle sonuglanmistir. Bu kapsamda grid geometrisine sahip ~700 adet 3.5 kHz yiiksek
¢oziniirlikkli sismik profil iglenmis, profillere denk gelen ~25 metre ortalama uzunluga sahip 16 adet
sediman karotuna ait sentetik sismogram genlikleri igerisinde farkli reflektorler tespit edilmis ve bolgesel
uyumsuzluklar temsil eden reflektorlerle sinirlanmis stratigrafik birimler ayirtlanmistir. Literatiirde
belirlenen yas seviyelerine ait reflektorler ile olusturulan karotlara ait yenilenen yas modelleri ile Marmara
Denizi icerisinde deniz-gdl gegisi -85 m su seviyesinde G.O. kal 13.7 bin y1l olarak yaslanmustir. Bu yaslanma
ile birlikte havzalarin paleo-batimetri ve sediman kalinlik haritalar iiretilmis ve Marmara Denizi igerisinde
deniz-gol gecis kosullari simiile edilmigtir.

ABSTRACT

Late Quaternary paleoceanography and hydrography of the Sea of Marmara (SoM) have been extensively
investigated because of its key location between the Black Sea and the Mediterranean Sea. Although the
hydrography and paleoceanography of the SoM are reasonably known for the MIS 1-MIS 6, our knowledge
for the stages are revealing and based on discontinuous seismic records from shelf cores. Integrated three-
dimensional paleomorphologic and sedimentary modeling was used to predict the basin architecture and
depositional pattern of sedimentary units in SoM. Structural unfolding and stratigraphic decompaction of the
targeted stratigraphic unit resulted in successful modeling of the paleobathymetry at the Pre-Holocene time
of deposition. In this context, more than ~700 gridded 3.5 kHz high resolution seismic profiles were
processed and corresponding seismogram amplitudes are detected with distinct reflectors on whereas
stratigraphic units bounded by reflectors that represent regional unconformities in 16 calypso sediment cores
have overall ~25 m long. With the new robust age models of the cores are formed with reflectors belonging
to the aged levels in the literature, the marine-lacustrine transition aged as 13.7 ka BP on -85 m water level.
With this aging, paleo-bathymetry and sediment thickness maps of the basins were produced and the
conditions in the SoM at the time of the transition to marine-lacustrine were simulated.
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OZET

Marmara Denizi'nin kuzey kiyilari, Tekirdag-Altinova kiyr bolgesi boyunca bogulmus yalitaglarina ev
sahipligi yapmaktadir. Marmara Denizi kiyilarindaki ender orneklerden biri olan bogulmus yalitaglarinin
olusumuna iliskin bilgilerimiz sinirlidir. Calisma alaninda izlenen bu yalitaslarinin haritalanmasi, hem geg
Kuvaterner boyunca deniz seviyesi degisimleri ile baglantili kiy1 evrimini, hem de Kuzey Anadolu Fay Zonu
(KAFZ) tarafindan kontrol edilen tektonik aktivitenin etkilerini anlamak i¢in de dogal bir laboratuvar
niteligindedir. Ayrica, son yillarda bir bdlgenin kiy1 jeomorfolojisinin degisen dinamiklerini anlamak igin,
hava fotogrametrisi (insansiz Hava Araci-IHA) kullanilarak yiiksek ¢oziiniirliiklii (cm ¢oziiniirliiklii) kiy1
haritalar1 elde edilebilmektedir. Calisma bolgesinde kiy1 evriminden miras kalan kirintili kiy1 ¢okelleri, eski
deniz seviyelerinde ¢cimentolanarak yalitaglarina doniismiistiir. Giincel kiyidan yaklasik 20-30 m agikta uzanan
ve sularin ~1-2 m altinda izlenen bu yalitagi mostralarinin mekansal dagilimimi belirlemek amaciyla s6z
konusu kiy1 boyunca diisiik maliyetli ve yiiksek ¢oziiniirliiklii hava fotograflar1 toplanmigtir. Yaklasik 5 km
kiy1 boyunca takip edilebilen bogulmus yalitaslari, IHA ile elde edilen hava fotograflar1 kullanilarak, detayl
hava fotogrametrisi yontemleri ile haritalanmistir. Ardindan, yaklasik kiy1 ¢izgisine paralel uzanan ve
deforme oldugu izlenen yalitasi levhalarinin genisligi ve derinligi morfometrik analizler ile belirlenmistir.
Ayrica denizden karaya dogru birbirini iizerleyen yalitasi tabakalari incelenerek tarihlendirmeye uygun
ornekleme lokaliteler saptanmistir. Yapilan analizler ve kullanilan teknigin, aktif kiyr alanlarinda izlenen
yalitagi olusumlarinin izlenmesi ile ilgili aragtirmalarda kullanilabilecegini gostermistir. Bu calisma
TUBITAK tarafindan desteklenmektedir (Proje no: 119Y567).

ABSTRACT

Such a case is the northern coast of the Sea of Marmara (along the Tekirdag-Altinova coastal area), hosting
submerged beachrocks. However, our knowledge on the formation of the submerged beachrocks, one of the
rare examples in the Sea of Marmara coasts, is limited. The mapping of these beachrocks observed in the study
area is also natural laboratory to understand both coastal evolution associated with sea level changes during
late Quaternary and the effects of the tectonic activity controlled by the North Anatolian Fault Zone. Also,
high resolution coastal maps (cm-resolution) are going to be obtained by using air photogrammetry
(Unmanned Aerial Vehicle-UAV) to construct the changing dynamics of the coastal geomorphology of the
region in recent years. The clastic coastal deposits inherited from the coastal evolution in the study area were
cemented to form beachrock at former sea levels along the shoreline. Low-cost and high-resolution aerial
photographs were collected along the coastline to determine the spatial distribution of these beachrocks
outcrops lying approximately 20-30m off the current shoreline and observed from 1 to 2m below the present
sea level. The submerged beachrocks, which can be followed along the coastline for approximately 5 km, were
mapped using detailed aerial photogrammetry methods using aerial photos obtained by UAV. Then, the width
and depth of the beachrock slabs, which extend roughly parallel to the shoreline and are deformed, were then
determined by using morphometric analysis. Furthermore, the beachrock layers that overlap from the sea to
the land were investigated, and sampling locations suitable for dating were identified. The results of the
analyses and the technique used indicate that it can be used in research related to the monitoring of beachrock
formations observed in active coastal areas. This study is funded by the Scientific and Technological Research
Council of Turkey (TUBITAK, Contract no: 119Y567).
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OZET

Depremle tetiklenen kiitle akint1 ¢okelleri sualt1 paleosismoloji ¢aligmalarinda uzun ve kisa dénem
sismisite tespitinde bir arac olarak ¢okca kullanilir. Ozellikle, tiirbidit-homojenit birimleri (THB)
derin sedimanter havzalarda deprem terkarlanma aralig1 hakkinda ¢ok 6nemli bilgiler saglamaktadir.
Deniz altinda bulunan, Kuzey Anadolu Fayi’nin Kuzey kolu Marmara Denizi’nin kuzey sedimanter
havzalarindan geger ve tiirbidit paleosismolojisi i¢in ideal lokasyonlardan biridir. Diinya’da THB’ler
litolojik, dokusal fiziksel ve geokimyasal yonleri ile daha onceleri karakterize edilmistir. Fakat, bu
birimler ile depremler arasindaki iligki glivenilir kriterlere dayandirilmamis oldugu igin yanlis
yorumlamalara sebebiyet verebilmektedir. Bu ¢alismada, Marmara Denizi, Kumburgaz Havzasi’ndan
21 metre uzunlugunda alman karotta, mikro XRF, manyetik duyarlilik anisotropisi (MDA)
birlestirilerek birimlerin stratigrafik sinirlar1 belirlenmektedir. Karot, 15 bin yillik kayit ile Marmara
Denizi’nin denizel ve golsel donemlerini (alt ve iist sapropeller ile) ve 70 THB igermektedir.
Homojenit ve bunu iizerleyen pelajik sedimanlar arasindaki keskin sinir mikro XRF ve manteyik
foliasyon parametreleri ile belirlenmistir. Bu smir kriterleri ile, THB’lerinin ¢6kelim ve kalinlik
degisimlerinin zamansal boyuttaki farkliliklar {irettilen yas derinlik modeli ile belirlenmistir. Karotta,
235485, 287+254, 114+62, 174+112 yilik THB ¢okelme araligr sirasi ile golsel, alt sapropel, tist
sapropel ve sapropel harici denizel birimler icin elde edilmis olup 6zellikle

400 y1l1 asan ¢okelme araliklart alt sapropelin laminasyonlu kisminda gozlenmistir. Bununla beraber,
THB kalinliklar1 ise gélde (208 mm), alt sapropelde (157 mm), iist sapropelde (61 mm) ve sapropel
harici denizel birimde (70 mm) farklilik gdstermektedir. Bu veriler farkliligin ¢6kelme araliklarinin
dogrudan biiyiikk depremlerde iliski olmaktan ziyade, iklimsel ve osinografik kosullar nedenli
oldugunu gostermektedir. Bunlarda beraber, THB kalinlik ve ¢okelim araligi Marmara Denizi’nin
sediman girdisindeki degisikliklere, deniz/gdl su seviyesi degisimleri ile baglantili olarak sualti
kanyon aktivite farkliliklarina ve/veya bolgesel kosullarin etkisine bagli olan sarsintinin yamag
sedimanindaki durayliliginin degismesine baglhdir.

ABSTRACT

Earthquake triggered mass flow deposit has an extensive usage in subaqueous paleoseismological
studies as a tool providing short- and long-term earthquake seismicity. Especially, turbidite-
homogenite units (THU) deposits provide vital information about earthquake recurrence in deep
sedimentary basins. Submerged section of the Northern branch of North Anatolian Fault passes
through Northern sedimentary basins of Sea of Marmara (SoM) making one of the ideal locations for
turbidite paleoseismology. THUs are previously characterized by lithological, textural, physical and
geochemical aspects by many studies around the globe. However, link between these units and the
earthquakes are not established on reliable criteria leading to misleading interpretations. In this study,
we combined p-XRF, anisotropy of magnetic susceptibility (AMS) to define stratigraphic
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boundaries of these units in a 21 m long calypso core recovered from Kumburgaz Basin, SoM. In the
core, 15 kyr long record is revealed covering the marine (containing lower and upper sapropelic
layers) and lacustrine units of the SoM and intercalated with 70 THUs. Precise boundaries of
homogenites and overlying background sediments are determined by the combination of p-XRF and
magnetic foliation parameters. With these boundary criteria, we established a robust age-depth model
to show spatial extend of variations thicknesses and occurrence intervals of THU. In the core, THU
average occurrence intervals are 235485, 2874254, 114462, 174£112 yrs in lacustrine, lower
sapropel, upper sapropel and non-sapropelic marine units, respectively thus are larger than 400 years
in the laminated part of the lower sapropel. Moreover, thicknesses of THUs also vary in lacustrine
(208 mm), lower sapropel (157 mm), upper sapropel (61 mm) and non-sapropelic marine (70 mm)
units. These imply that occurrence intervals are not directly related to large earthquakes, whereas
variability probably results from oceanographic and climatic conditions. Furthermore, differences in
THUs intervals and thicknesses may be due to variations in the sediment input to the SoM, changes
in submarine canyon activity related to sea or lake level variations, and/or variations in the sensitivity
of slope sediments to ground shaking as a function of environmental conditions.
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OZET

Tiirbidit-Homojenit birimleri (THB) sualti fay sistemlerinde ge¢mis deprem dongiilerini ortaya
cikartmak i¢in sualti paleosismolojisinde bir ara¢ olarak ¢okca kullanilmaktadir. Bu birimlerin
sediman karotlarinda belirlenmesi yas-derinlik modellerinin olusturulmasini i¢in gerekli olmakta ve
bu birimler tarihlendirilerek ge¢mis deprem kayitlari ile kiyaslanmasi saglanmaktadir. THB’ler
tiirbidit kaba taneli temel ve bunu lizerleyen homojen c¢amur ile tavanindan (tiirbidit kuyrugu
cokelleri) olugmaktadir. Tiirbidit kuyrugu c¢okelleri ve bunu iizerleyen pelajik sedimanlarin siniri
litolojik benzerlikleri nedeniyle belirsizdir. Bir¢ok calisma tiirbidit kuyrugu sinirlarin1 dokusal ve
fiziksel parametrelerle belirlemekte fakat bir¢ok fiziksel 6zellik de bu birimler ve hemipelajikler ile
benzerdir. Bu ¢aligmada, Hikurangi dalma batma zonundan (46 Hikurangi ¢ukuru, 47 Hikurangi
kanalindan, 51 Hawkes koyundan ve 57 ise Kaikura kanyonu levee ¢okellerinden) alinan dort sediman
karotu (TAN-1613 46, 47, 51, 57) kullanilmistir. THB’lerinin tespiti ve sinirlariin belirlemesi igin,
bilgisayarli tomografi (BT) goriintiileri, mikro XRF ve XRD verileri beraber kullanilmistir. Bunlarla
beraber, mikro XRF sonuglari PCA analizinde islenmistir. Veriler 1s181nda, tiirbidit kuyrugu ¢okelleri
ve bunlari lizerleyen hemipelajik sedimanlarin siirlar1 Ca ve Sr profillerince ve gogunlukla bunlara
eslik eden Zr, K, Fe Ti profilleri ile belirlenmistir. Tiirbidit kuyrugu ¢6kelleri hemipelajiklerden daha
fazla Ca ve Sr oranina ve genelde litojenik elementlerce K, Fe, Zr, Ti i¢cermektedir. Bu durum,
tirbiditlerde illit, plajiyoklas, K-feldispar ve Zircon gibi detrital minerallerin varliginca ve
hemipelajiklerde biyojenik kalsit varligi ile desteklenmektedir. Bununla beraber, kalsit-plajiyoklas
orant hemipelajiklerde daha yiiksektir. Ca ve Sr oran1 genel olarak kalsit ve plajioklas ile varlig ile
kontol edilmektedir. Bu nedenle, Ca ve Sr egilimleri tiirbidit kuyrugu ¢okellerinde ve kaba taneli
kisimda ters fakat hemipelajiklerde uyumlu goriilmektedir.

ABSTRACT

Turbidite-homogenites units (THU) triggered by seismic activity have been extensively used as a tool
in subaqueous paleoseismology to unravel the past earthquake cycles in submerged fault systems.
Identification of these deposits in sediment cores is a requirement to construct correct age- depth
models that then can be used in dating these units and acquiring long-term geological earthquake
records. THUs are composed of a coarse base and an overlying homogenous mud cap (i.e. turbidite
tail). Identification of the boundary between the turbidite tail and overlying pelagic
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sediments are rather ambiguous due to their lithological similarities. Many studies have used textural,
physical parameters, but such proxies are also similar for the turbidite tails and hemipelagites. In this
study, we analyzed four sediment cores (TAN-1613 46, 47, 51, 57) recovered along Hikurangi
subduction margin (core 46 is recovered on Hikurangi Trough, 47 from Hikurangi channel east of the
North Island, core 51 east of Hawkes Bay, and core 57 from a levee of the Kaikura Canyon, NE
South Island). To detect THUs and demarcate their upper boundaries with the hemipelagites, we used
combination of computed tomography images (CT), micro X- ray fluorescence (u-XRF) and X-ray
diffraction (XRD) with systematic sampling. Furthermore, we used PCA analyses of the u-XRF
results. The results indicate that the boundary of the turbidite tails and the overlying hemipelagic
sediments are marked by distinct changes in the trends of Ca and Sr profiles, usually accompanied
also by Zr, K, Fe, Ti profiles. Turbidite tails have higher Sr-Ca ratio, and are enriched in most
lithogenic elements such as Fe, K, Zr, and Ti relative to the hemipelagites. This is supported by
relative enrichment of detrital minerals, such as illite, plagioclase, K-feldspar and zircon, in the
turbidite tails, and biogenic calcite in the hemipelagites. Thus, the calcite- plagioclase ratio is higher
in the hemipelagites than turbidite tails. Ca-Sr ratio is controlled mainly by the relative abundance of
calcite and plagioclase. Hence, Ca and Sr trends are opposite in the turbidite tails and basal parts, but
similar (conformable) in the hemipelagites.
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OZET

Phytoplankton is important for the marine environment and climate because it is responsible for primary production.
The sudden increase of primary production, which is called algae blooms, can harm water quality, effect marine and
even social life as the 2021 mucilage outbreak in the Sea of Marmara. Therefore, it is important to determine and to
monitor the changes in the primary production in terms of combating pollution. Chlorophyll-a (chl-a) is one of the
most common parameter to evaluate primary production. However, chl-a measurements, which are taken from one
point, do not represent all of the water mass. Chl-a values for large areas can be obtained with remote sensing data.
In this study, three different chl-a data were analyzed including a) optical sensor (or CTD), b) spectrophotometric
chl-a measurements (with aceton extraction) and c) Sentinel 3 OLCI chl-a data. Optical sensor chlorophyll-a
measurements were obtained from the data of Istanbul University (for the year 2022) and the MAREM Project
(between the years 2008-2018). New seawater samples were also also taken from Canakkale, Tekirdag, Istanbul and
Bursa coastal regions in the spring and fall seasons in 2022. In situ chl-a data obtained by optic sensors ranged
between <0.1-45.0 mg/m®, showing higher values in the spring and highest in the summer seasons (August).
Spectrophotometric chl-a ranges between <0.5 and 7.98 mg/m?®. Ground verification was performed by examining
whether there was a correlation between the chlorophyll-a data obtained from the satellite and the in situ chl-a
measurements. This research was funded by TUBITAK Project Number 119Y269.

ABSTRACT

Fitoplankton, birincil iiretimden sorumlu oldugu i¢in deniz ve iklim i¢in Onemlidir. Alg patlamalar1 olarak
adlandirilan birincil tiretimdeki ani artislar su kalitesine, denizel yasama ve hatta 2021 yilinda Marmara Denizi’nde
gergeklesen miisilaj olayinda goriildiigii gibi sosyal yasamina zarar verir. Bu yiizden, birincil liretimdeki degisimin
belirlenmesi ve takip edilmesi kirlilikle miicadele acisindan 6nemlidir. Deniz suyu klorofil-a analizi, birincil {iretimi
degerlendirmek i¢in en yaygin parametrelerden biridir. Noktasal klorofil a dl¢limleri su kiitlesinin tamamini temsil
etmez. Uzaktan algilama verileri ile genis alanlar i¢in klorofil-a degerleri elde edilebilir. Bu ¢alismada {i¢ farkli
klorofil-a veri seti degerlendirilmistir. Bunlar; a) optik sensor (veya CTD), spektorofotmetrik (aseton ekstrakson
yontemi) ve c) Sentinel 3 OLCI algilayisi klorofil-a verileri. Optik sensor klorofil-a lgiimleri verileri i¢in Istanbul
Universitesi verileri (2002 y1l1 icin) ve MAREM Projesi verileri (2008- 2018) kullanilmistir. Ayrica, Canakkale,
Tekirdag, Istanbul ve Bursa kiy1 bolgelerinden 2022 ilkbahar ve sonbahar déneminde yeni su numuneleri alinmustir.
Optik sensor yerinde dlgtim verileri <0.1-45.0 mg/m? arasinda degismekte, yiiksek degerler ilkbahar aylarinda ve
yaz doneminde goriilmektedir (en yliksek Agustos). Spektrofotomerik analiz sonuglarina goére klorofil-a degerlerinin
<0.5 ile 7.98 mg/m® arasinmda degismektedir.Bu ¢alisma kapsaminda Marmara Denizi'ndeki klorofil-a degerleri
yiiksek ¢Oziiniirliiklii uydu verileri indirilerek uzaktan algilama yontemiyle belirlenmistir. Calismada uydudan elde
edilen klorofil-a verileri ile yerinde yapilan olglimler arasinda korelasyon olup olmadigi incelenerek yer
dogrulamasi yapilmistir. Bu arastirma, TUBITAK
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OZET

Gol hacim/seviye degisimleri gerek iklimsel gerekse antropojenik faaliyetlerden etkilenebilecegi gibi
bunlarin etkilerini yansitmada iyi birer gosterge veri olmaktadirlar. Bu ¢alismada, diinya lizerinde dogal ve
yapay olmak {izere yaklagik 372 go6liin 1992-2019 yillarimi kapsayan hacim degisimlerinin durumu ve
bunlar1 etkileyen iklimsel ve antropojenik kosullarin incelenmesi amaglanmistir. Her bir goliin besleyen
akarsularin havzalari ¢ikarilarak g6l havza alanlarinin hakim iklim smiflar1 ortaya konmustur. Gol
havzalarina baglh olarak CRU TS v.4.05 aylik gridli yagis ortalamalar ile insan ayak izi degerleri elde
edilmistir. Elde edilen hacim degisimleri anlamak i¢in non-parametrik test olan Mann-Kendall egilim testi
verilere uygulanmistir. Ayrica gol tizerindeki iklimsel etkiyi diger bir deyisle g6liin su dengesindeki girdinin
zamansal degisimini anlamak i¢in yagis verilerine de trend testi uygulanmigtir. Gl hacim degisimlerinin
trend testi sonuglarina Kuzey Amerika’nin neredeyse tamaminda ve Tibet platosunda istatiksel agidan
anlamli bir hacim artig1 gosterirken, Kuzey Amerika’nin Pasifik dag sistemi ve i¢ havzalari ile Giiney
Amerika’nin neredeyse tamaminda anlamli negatif hacim trendi gézlenmistir. Hacim degisimleri ve yagisin
trend test degerleri ile insan ayak izi arasindaki mekéansal iliskiyi ortaya koymak i¢in ayrica iki degiskenli
harita ¢izilmistir. Sonuglara gore, kuzey ve daglik alanlarda antropojenik etkinin diisiik oldugu ve yagisla
dogrusal bir iligskinin oldugunu gosterirken, algak alanlarda ise yogun bir insan ve iklim etkilesiminin gol
degisimlerini etkiledigini agikca gdstermektedir. B (Kurak iklimler) grubunda bulunan gdllerin yagis ve
antropojenik degisimlerine hassas oldugu goézlenirken D (Nemli ve soguk orta enlem iklimleri) grubunun
ise antropojenik kosullarla negatif bir dagilis iliskisi igerisinde oldugu gozlemlenir.

ABSTRACT

Lakes volume/level changes can be affected by climatic and anthropogenic activities, which are good
indicators to reflect their effects. In this study, it was aimed to examine the status of volume changes of
approximately 372 natural and artificial lakes on the earth covering 1992-2019 and reveal the impact of
climatic and anthropogenic conditions on them. The basins of the rivers were extracted, and the prevailing
climate in the lake basins was revealed. CRU TS v.4.05 monthly gridded rainfall averages and human
footprint values were obtained depending on the lake basins. The Mann-Kendall trend test, a non-
parametric test, was applied to volume data in order to understand the volume changes obtained. The trend
test results of lake volume changes show a statistically significant volume increase in almost all of North
America and the Tibetan plateau. In contrast, a significant negative volume trend is observed in the Pacific
mountain system and intermontane of North America and almost all of South America. A bivariate map
was drawn to reveal the spatial relationship between the trend test values of volume changes, precipitation,
and the human footprint as well. The results clearly show that anthropogenic influence is low in the northern
and mountainous areas with a linear relationship with precipitation, while in plains areas, intense human-
climate interaction influences lake changes. It is observed that lakes in group B (Arid climates) are sensitive
to precipitation and anthropogenic changes, while group D (Humid and cold mid-latitude climates) has a
negative relationship with anthropogenic conditions.
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OZET

Bu calisma, Tiirkiye'nin mesken, ticari ve endiistriyel elektrik talebini, kisi basma GSYIH, reel elektrik
fiyatlar1, kentlesme orani, liretim ve hizmet katma degeri ile iklim degiskeni olarak niifus agirliklandirilmig
sogutma derece-giinleri (CDD) bazinda tahmin etmeyi amaglamaktadir. Endiistri, mesken ve ticari sektorler
i¢in 8 farkli yontem (16 konfigilirasyon) test edilmis ve 2021-2026 donemi i¢in sektorel elektrik talebini ti¢
farkli iklim senaryosunda tahmin etmek i¢in en diisiik torba dis1 Ortalama Mutlak Yiizde Hatali (MAPE)
modeller kullanilmigtir. Tiim sektorler icin Yapay Sinir Aglar1 (YSA) modelleri daha iyi performans
gosterirken, diger makine 6grenimi yontemleri de olduk¢a dogru tahminler saglamaktadir. Referans
senaryoya gore 2026 yilinda endiistriyel, konut ve ticari elektrik talebinde 2020 yilina gore sirasiyla %17,6,
%35 ve %53,9 artis beklenmektedir. Yiiksek senaryoda, sanayi, mesken ve ticari i¢in bu oran 2026 yilina
kadar sirasiyla yiizde 19,4, 44,9 ve yiizde 54,2'ye ulagabilmektedir. Ayrica, meskenker iklim degisikligine
karst en savunmasiz sektor olarak tespit edilmistir. Yiiksek senaryonun gergeklesmesi durumunda,
Tiirkiye'nin 2026 yilinda binalarda alan sogutma i¢in referans senaryodan 33,6 TWh daha fazla elektrik
iiretmesi gerektigi tahmin edilmektedir. Alan sogutma igin bu ekstra elektrik talebini karsilamak i¢in 2021-
2026 yillar1 arasinda atmosfere 30,66 Mton CO; esdegeri elektrik iiretimi kaynakli emisyon salinacaktir.
Bu emisyonun Tiirkiye i¢in sosyal maliyeti yaklasik 136,8 milyon dolar olarak hesaplanmaktadir.

ABSTRACT

This paper aims to estimate the residential, commercial and industrial electricity demand of Turkey
depending on the GDP per capita, real electricity prices, urbanization rate, manufacturing and service added
value as well as population-weighted cooling degree-days (CDD) as a climate variable. 8 different methods
(16 configurations) are tested for industrial, residential and commercial sectors, and the lowest out-of-bag
Mean Absolute Percentage Error (MAPE) models are used to forecast sectoral electricity demand for the
period 2021-2026 under three different climate scenarios. For all sectors ANN models perform better,
whereas, other machine learning methods also provide highly accurate forecasts. Based on the reference
scenario, it is expected a 17.6%, 35% and 53.9% increase in industrial, residential and commercial
electricity demand, respectively in 2026 compared to 2020. In the case of the high scenario, this rate for
industrial, residential and commercial may reach 19.4, 44.9 and 54.2 per cent by 2026, respectively.
Furthermore, the residential sector is found to be the most vulnerable sector to climate change. In the case
of the actualization of the high scenario, it is estimated that Turkey should generate

33.6 TWh more electricity than the reference scenario for space cooling in buildings in 2026. To meet this
extra electricity demand for space cooling, 30.66 Mton CO,.eq electricity generation-based emission will
be emitted into the atmosphere between 2021 and 2026. The social cost of this emission for Turkey was
calculated as about 136.8 million $.
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ABSTRACT

The Turkish coast will likely face extreme inundation, erosions, and great shoreline change more frequently
due to sea-level rise. With the growing population in the coastal regions, accelerated sea-level rise will be
more effective on the coasts. In addition to its physical consequences, sea-level rise has severe socio-
economic consequences. The main aim of this study is to analyze the potential consequences of sea level
on the Black Sea, the Marmara Sea, the Aegean Sea, and the Mediterranean Sea based on observed tide
gauge data and socio-economic parameters. Results will help understand the impacts of sea-level rise on
Turkish coastal regions and provide different novel solutions for adaption and mitigation scenarios. In this
study, the sea-level data which covers the Black Sea, the Marmara Sea, the Aegean Sea, and the Eastern
Mediterranean Sea are obtained from the Permanent Service for Mean Sea Level (PSMSL). The mean sea-
level changes were annually 5.31 mm in the Black Sea, 8.79 mm in the Marmara Sea, 0.84 mm in the
Aegean Sea, and 0.84 mm in the Mediterranean Sea. As a consequence of significant sea-level rise, millions
of people will face extreme flooding, and on the other hand the coasts are threatened by rising wetland
losses and increased coastal erosion, and salt intrusion. This study investigates the economically active
regions which will experience to results of sea-level rise. The contribution of the coastal region is estimated
at two-thirds of the Turkish Gross Domestic Product (GDP): the Marmara, the Aegean, the Mediterranean,
and the Black Sea coastal regions’ contributions are 44.5%, 8.3%, 8.4%, and %#4.7 respectively. The best
planning approach to climate-induced changes for the coastal regions of Turkey should consider both
geomorphological and socio-economic factors. Turkey has a diverse coast structure with a variety of
geomorphological and socio-economic situations.
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OZET

Bu ¢alismada, Tiirkiye'nin yagis rejimlerinde yillik asir1 yagis egilimleri analiz edilmistir. Yillik asir1 yagis
serileri i¢in uygun ii¢ parametreli genellestirilmis u¢ deger (GEV) dagilimlar belirlenerek 2, 20 ve 100
yillik frekanslardaki egilimler parametrik olmayan testler vasitasi ile tahmin edilmistir. Bulgularimiz, tipik
olarak 30 dakikadan birkag saate kadar olan asir1 yagislarda artislar oldugunu gostermektedir. Ayrica, 2
yillik frekanslar ile karsilastirildiginda, diisiik olasilikli yiiksek etkili asir1 yagis olaylarinin (20 yillik ve 100
yillik frekanslar), 30 dakika ila 2 saat araligina kadar genellikle en disiik egilimlere sahip oldugu
gorilmektedir. Ancak, 30 dakikalik ve 1 saatlik yagis siirelerinde, diisiik olasilikli asir1 yagislardaki
egilimler 2 yillik frekanstaki egilimleri asarak, en yiiksek egilim degerlerini almaktadir. Her yagis siiresinin
ayn1 zamanda onceki yagis siirelerinin kiimiilatif etkisini igerecegi géz oniine alindiginda, 2 saate kadar
olan asir1 yagis olaylarindaki artis, hem daha kisa yagis siirelerinde tespit edilen artislardan hem de 20 ve
100 yillik frekanslarin egilimlerindeki ani artistan kaynaklanabilecegi diisiiniilmektedir. Ayrica, kuzey ve
giiney kiy1 bolgelerinde, 6 ve 12 saatlik asir1 yagislarin degiskenligindeki degisimlerinde etkisi ile en
yiiksek egilim degerlerinin 20 ve 100 yillik frekanslarda oldugu tespit edilmistir.

ABSTRACT

In this study, we analyse the trends of annual extreme rainfall in seven rainfall regimes of Turkey and
evaluate spatiotemporal properties of daily and sub-daily annual extreme rainfall in climatological context.
An appropriate three-parameter generalized extreme value (GEV) distribution is identified for each maxima
series and trends in 2-year, 20-year, and 100-year return levels are also estimated through non-parametric
tests. Our findings indicate the intensification of short duration extremes, typically 30-min to a few hours,
may be attributed to the intensified contribution of convective rainfall as a response to warming. Trend
analysis of return levels reveals that, compared with 2-yr return levels, low probability high impact extreme
rainfall events (20-yr and 100-yr return periods) generally have the lowest estimated median trends until
30-min to 2-hr range. A shift in the magnitude of trends generally occurs at 30-min and 1-hr durations;
trends of low probability extreme rainfall surpass those of 2-yr return levels. Given that each rainfall
duration also inherits the cumulative effect of previous rainfall durations, the intensification of 1-hr to 2-hr
extreme rainfall events can arise from both the increasing trends of more common events in shorter rainfall
durations and the abrupt increase in the trends of low probability high impact extreme rainfall events at this
range. Additionally, explicitly in northern and southern coastal regions, abrupt changes in the variability of
6-hr to 12-hr extreme rainfall are accompanied by the highest estimated trends in 20-year and 100-year
return levels.
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OZET

Tarim yapilan topraklardaki kirlilik ¢evre ve insan sagligi i¢in 6nemli tehditler olusturabilir. Bu nedenle tarim
topraklarini iyilestirme ¢aligmalarindan dnce saha ¢aligmasi ile dikkatli bir sekilde kirliligin tiir ve kaynaginin
tamimlanmasi gerekir. Topraktaki kirlilik, temelde insan ve ¢evre sagligi i¢in izin verilen diizeyleri asan ve
toprak kalitesini degistiren zehirli maddeler anlamina gelmektedir. Topraktaki kirletici tlirlerinin yapilarini
belirlemek zordur. Tarim topraklarinda ki kirliligin kaynagi jeojenik ve/veya antropojenik kaynakli
olabilmektedir. Jeojenik kirlilik topragi olusturan ana malzemenin bilesiminden kaynaklanmaktadir. Ayrica,
jeojenik faktorlerin etkisi jeomorfoloji, jeoloji ve jeokimyasal faktorleri igeren yeryiizii sekli, alttaki litoloji
ve minerallerin varligi ile de baglantilidir (bu durum istteki topraklarda yiiksek konsantrasyon igerikleri ile
ifade edilir). Jeojenik etkilerin uzun siireli “jeolojik zaman” dilimlerinde gelismesi olast oldugundan etkileri
bitki Ortiisii, arazi kullamim1 ve antropojenik etkiler ile kisa vadeli olarak maskelenebilir. Fosil yakitlarin
kullanimi, kontrolsiiz atik su desarji, giibre, pestisit ve herbisitlerin asir1 kullanimi, madencilik faaliyetleri,
artan niifusun yarattig1 baski, trafik, endiistriyel faaliyetler gibi etmenler tarim topraklarindaki antropojenik
kirliligin temel kaynaklarmi olusturmaktadir. Tarim havzalarinda ki kirlilik toprak bitki sistemindeki
mobilite nedeni ile kolaylikla besin zincirine dahil olabilmekte, bitki, hayvan, insan saglig1 ve sonugta
ekosistem lizerinde tehdit olusturmaktadir. Tarim topraklart konusunun globalde oldugu gibi Tiirkiye’de de
AB’nin Avrupa Yesil Mutabakati ve BM Siirdiiriilebilir Kalkinma Hedefleri ile uyumlu ve esgiidiim
icerisinde tasarlanip, uygulanmasi ongoriilmektedir. Calisma alan1 olan Giiney Marmara Tarim Havzasi
i¢inde yer alan iznik havzasinda Insan ve gevre saghg ile ilgili olan tarim havzalarinda toprak kirliliginin
kaynaklarinin ayirt edilmesiyle ilgili yeterli caligma bulunmamaktadir. Bu nedenle iilkemizin 6nemli tarim
alanlarindan biri olan Iznik havzasimn tarim topraklarinda kirletici faktorlerin etkisini inceleme bu
calismanin konusu olacaktir.

ABSTRACT

Pollution in agricultural regions can endanger both the environment and human health. As a result, before
improving agricultural soils, the type and source of pollution must be carefully recognized through fieldwork.
Pollution in the soil is defined as toxic substances that exceed a permissible limit for human and
environmental health and degrade soil quality. The structures of pollutant species in soil are difficult to
determine. Pollution in agricultural soils can indeed be caused by geological and/or anthropogenic factors.
Geogenic pollution is due to the composition of the main material that makes up the soil. Furthermore, the
influence of geogenic variables is linked to geomorphology, geological, and geochemical factors such as
landform, the existence of underlying lithology, and minerals (expressed by high concentration contents in
the overlying soils). Because geogenic effects are expected to occur over lengthy periods of “geological time”
their short-term effects may be masked by vegetation, land use, and anthropogenic factors. Anthropogenic
pollution on agricultural lands is caused by factors such as the use of fossil fuels, uncontrolled wastewater
discharge, excessive use of fertilizers, pesticides, and herbicides, mining activities, population pressure,
traffic, and industrial activities. Because of the mobility of the soil-plant system, pollution in agricultural
basins can readily enter the food chain, posing a hazard to plant, animal, and human health, as well as the
ecosystem

The issue of agricultural basins is expected to be developed and implemented in Tiirkiye as well as globally
in accordance and coordination with the EU’s European Green Deal and the UN Sustainable Development
Goals. In the Iznik basin, which is located in the South Marmara Agricultural Basin and is the research
region, there are not enough studies on separating the sources of soil pollution in agricultural basins
associated with human and environmental health. As a result, the purpose of this study will be to investigate
the impact of polluting elements on the agricultural soils of the Iznik basin, which is one of our country’s
most important agricultural areas.
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OZET

Giincel Arkeolojik ¢alismalar son yillarda Cografi Bilgi Sistemleri ile biitiinlesik bir sekilde yiirtitiilmektedir.
Insansiz Hava Araglarmin (IHA) giivenirliligi ve fotogrametrik yazilim paketlerinin artmasi ile gériintiilerin
toplanmasi, islenmesi ve analiz edilmesi, arkeolojiye yenilik¢i yaklasimlar getirmektedir. IHAlarin hassas
calismalara uygun olmasi, gidilemeyecek yerlerden Ol¢iim alinabilmesi, envanter ¢alismasinin dogru
Olciimlerle yapilabilmesi ve zamandan yapilacak tasarruf ile ortaya ¢ikan caligmalarin kalitesi artmaktadir.
Ayrica, bitki ortiisliniin neden oldugu giiriiltiiyli azaltarak ve termal goriintiileri kullanarak alinan veriler
iyilestirilip, saglikli caligmalar yapilabilmektedir. Ek olarak hava fotograflar ile genis alanlardaki kiiltiirel
ozellikleri daha yiiksek ¢oziiniirliiklii ve diigiik biitce ile arastirilmasi saglanmaktadir. Gelecek caligmalar i¢in
ise bliylik bir potansiyele sahiptir. Caligma alanimiz Burdur Goller Bolgesi, Anadolu’nun giineybati
kesiminde, Burdur Golii ¢anagindan Antalya’nin kuzeyine kadar uzanan alani kapsamaktadir. Goller
Bolgesi’nde yerlesik hayatin Neolitik’ten itibaren yayginlastigi, Hacilar, Kurugcay ve Bademagaci gibi
yerleskelerde arkeolojik ¢alismalarin uzun yillar yiiritildiigii bilinmektedir. Bu ¢alismada arkeolojik olarak
iyi bilinen Kurugay ve Bademagaci Hoyiik’ten IHA ile termal ve optik algilayicilardan veriler temin
edilmistir. Ozellikle bitki ortiisii ve topragin birkag cm altinda kalmis yapilarin tespitinde bu ydntem dnemli
bir yere sahiptir. Optik ve termal veriler birlikte degerlendirilerek 3 boyutlu termografik modeller
olusturulmustur. Yiiksek ¢oziiniirliiklii (cm mertebesinde) ylizey modellerinin yani sira termal veriler de
yerlesim bolgelerinin hem mimari yapisinin ortaya ¢ikmasi hem de kantitatif veriler ile gergek boyutlarinin
belirlenmesini saglamstir.

ABSTRACT

The present Archaeological studies have been carried out in an integrated with Geographic Information
Systems in recent years. With the reliability of Unmanned Aerial Vehicles (UAV) and the increase in
photogrammetric software packages, the collection, processing and analysis of images carry innovative
approaches to archeology. The quality of the resulting studies increases with the fact that UAVs are suitable
for sensitive study, measurements can be taken from places that cannot be visited, inventory work can be
done with accurate measurements, and time savings are provided. Moreover, by reducing the noise caused
by vegetation and using thermal images, the data obtained can be improved and well-studies can be carried
out. In addition, aerial photographs are used to investigate cultural features in major areas with higher
resolution and low-budget. It has significant potential for future studies. Our study area, Burdur Lakes
District, covers the area extending from the Burdur Lake basin to the north of Antalya in the southwestern
part of Anatolia. It is known that settled life in the Lakes District has become extensive since the Neolithic,
and archaeological studies have been carried out for many years in settlements such as Hacilar, Kurugay,
and Bademagaci. In this study, data were obtained from UAV and thermal and optical sensors from Kurugay,
and Bademagaci Hoylik, which are well-known archaeologically. This method has an important especially
in the detection of vegetation and structures that are a few cm below the soil. Thereby evaluating the optical
and thermal data together, 3D thermographic models were created. Besides high resolution (cm-order)
surface models, thermal data also enabled the emergence of the architectural structure of the settlements
and the determination of their actual dimensions with quantitative data.

2-4 Kasim 2022 Istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiisii, Istanbul / Tiirkiye

83


mailto:yazicid18@itu.edu.tr

|URQUA

BURSA KENTINDE iKLIiM DEGIiSIKLiGi SONUCU REZERVUAR
KURAKLIGININ MAKINE OGRENMESI KULLANILARAK
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OZET
Kiiresel iklim degisikligi ile birlikte iklimsel sistemlerin ve onlarin alt sistemlerindeki bir¢ok parametrenin
hem alansal hem de zamansal agidan ortalama ve ug kosullarinda degisiklik beklenmektedir. Aragtirmalar
iklimin kiiresel Olgekte degismekte oldugunu gostermekle birlikte Akdeniz havzasi ve dolayisiyla
Tiirkiye’nin iklim degisikligi agisindan sicak-bdlge (/ng. hotspot) oldugunu gostermektedir. Bu agidan
bakildiginda Tiirkiye’de iklim degisikligi ile birlikte su varliginda bir problem olusacagi beklenmektedir.
Bu kapsamda, iklim degisikliginin olusturacagi etkiyi anlamak i¢in Marmara Boélgesinde yer alan Bursa
[linin kentsel su ihtiyacini saglayan Doganci barajindaki kurakliklarin belirlenmesi amaglanmistir. Bunun
i¢in ilk olarak dinamik bir sekilde 10 km’ye kadar diisiiriilmiis RegCM4.4 bolgesel iklim modelinin ¢iktilart
kullanilmistir. RegCM ¢iktilarindan yola ¢ikilarak Penman- Monteith metoduna gore calisma alaninin
evapotranspirasyon degerleri elde edilmistir. SCS-CN yagis- akis modeli kullanilarak ise Doganci Barajini
besleyen akarsularin akim degerleri gelecek icin hesaplanmistir. Bu degerler elde edildikten sonra makine
ogrenmesinde siklikla kullanilan Destek Vektor Makinesi (SVM) yontemiyle referans donemi igin gozlem
verisi kullanilarak yagis, buharlasma ve akim degerleri ile baraj hacmi arasinda istatistik model
kurulmustur. Daha sonra baraj hacminin gelecege ait degerlerini elde etmek i¢in kurulan SVM modeli
vasitasiyla RegCM verileri kullanilarak RCP 4.5 ve RCP
8.5 senaryo temelinde baraj hacimleri hesaplanmistir. Elde edilen hacim degerleri Standartlastirilmig
Rezervuar Indeksine (SRSI) déniistiiriilerek gelecege ait kurakliklar ortaya konulmustur. Sonuglara gére
referans donemi ile karsilastirildiginda kurak kosullarda ve kurakliklarin ug¢ kosullarinda artisin  goriildiigii
belirlenmistir.

ABSTRACT

With global climate change, changes are expected in the mean and extreme conditions of climatic systems
and many parameters in their subsystems, both spatially and temporally. Studies shows that the climate is
changing on a global scale, but the Mediterranean basin, and thus Turkey, is a hotspot for climate change.
From this point of view, it is expected that there will be a problem in water availability in Turkey with
climate change. In this context, in order to understand the impact of climate change, it was aimed to
determine the droughts in Doganci dam, which provides the urban water supply of Bursa Province in the
Marmara Region. First of all, the outputs of the RegCM4.4 regional climate model, dynamically downscaled
to 10 km, were used. Based on the RegCM outputs, evapotranspiration values of the study area were
obtained through the Penman-Monteith method. Using the SCS-CN rainfall-runoff model, the runoff values
of the rivers draning Doganc1 Dam were calculated for the future. After obtaining these values, a statistical
model was established between precipitation, evaporation and runoff values and dam volume using the
Support Vector Machine (SVM) method, which is frequently used in machine learning, using observation
data for the reference period. Then, the SVM model was used to obtain future values of dam volumes based
on RCP 4.5 and RCP 8.5 scenarios using RegCM data. The volume values obtained were converted into
Standardized Reservoir Index (SRSI) and future droughts were determined. According to the results, it was
determined that an increase was observed in drought conditions and outliers in drought compared to the
reference period.
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OZET

Giiniimiizde, yaygin olarak kullanilan, modellenmis akim verileri, geleneksel Akim Gozlem Istasyonlarina
gore gerek zamansal kapsam avantaji, gerek mekansal kapsam avantaji nedeniyle yaygin olarak tercih
edilmektedir. Ancak bahsi gecen akim modellerinin ger¢cege ne kadar uydugu bir soru olarak karsimiza
¢tkmaktadir. Bu ¢alismanm amaci EFAS(v4.0) ve FLOIK akim modellerini, EIE’nin geleneksel akim
gbzlem istasyonlar1 ile kiyaslayarak hangi modelin ger¢cege daha yakin oldugunu degerlendirmektedir.
Modellerin tagkin donemlerindeki tutarliligina bakilmak iizere, gozlem verileri, aylik ve yillik maksimum
zaman serilerine gore diizenlenmistir. Ornek havza olan Yesilirmak havzasi icerisinde, akim gozlem
istasyonlarinin zamansal kapsami modellere uygun olmayan istasyonlar, elenmistir. EFAS’ta 10 6rneklem
istasyon ve FLO1K’da ise 17 6rneklem istasyon zamansal kapsam kriteri vasitasiyla secilmistir. Segilen
istasyonlarin NSE(Nash,1970) degerleri tespit edilmistir. Her iki modelde de bulanan istasyonlar arasinda,
hangi istasyonlarda hangi model kullanilacagi degerlendirilmistir. Elde edilen sonuglara gére EFAS’in
diisilk akima sahip istasyonlarda gorece daha tutarli oldugu ortaya c¢ikmisken, yiiksek akima sahip
istasyonlarda modelin NSE diisiik NSE degeri ortaya ¢ikmistir. Kiyaslamaya dahil olan 10 istasyonun
8’inde FLO1K’nin NSE degerleri gorece daha iistiinken, diger 2 istasyonda EFAS’1n NSE degerleri gérece
daha iistiin oldugu ortaya ¢ikmistir. FLO1K’nin akim degerleri genel anlamda daha tutarliyken, EFAS’1n
akim degerleri diisiik akima sahip istasyonlarda yiiksek tutarliliga sahipken, yiiksek akim degerlerine sahip
istasyonlarda, diisiik NSE'ye sahip oldugu ortaya ¢ikmistir ve ayn1 zamanda EFAS'in NSE'den ve sacilim
diyagramindan da anlasilacagi iizere, oldugundan fazla tahmin (overestimating) yapmakta oldugu ortaya
cikmustir.

ABSTRACT

Today, widely used, modeled flow data is preferred against traditional stream gauge stations due to both
temporal coverage advantage and spatial coverage advantage. However, it is a question how well the the
flow models fit the reality. This study evaluates which model is closer to reality by comparing EFAS(v4.0)
and FLOIK flow models in comparison with traditional stream gauge stations of EIE. Consistency of the
models in flood periods, observation data of the stations were arranged according to the monthly and annual
maximum time series. Within the Yesilirmak basin, the stations were eliminated because of not suiting for
the temporal scope of stream gauge. 10 sample stations in EFAS and 17 sample stations in FLO1K were
selected using the criterion. Among the stations were found with NSE(Nash, 1970) that which model in
both models will be used in the which stations.According to the results obtained, EFAS was found to be
relatively consistent at stations with low discharge with the high NSE values, while the stations with high
discharge values was found low NSE values. NSE values of FLO1K were relatively more appropriate in 8
of the 10 stations included in the comparison. NSE values of EFAS were found to be relatively more
appropriate in other 2 stations, while the discharge values of FLO1K are consistent in general. Discharge
values of EFAS have high consistency at low discharge stations. And EFAS overestimating at stations with
high discharge values, as can be understood from the low NSE value and scatter plot.
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3 . Calisma Alani ve Orneklem Alinan
istasyonlar

* Giiniimiizdeki akim simiilasyon modelleri sagladigi
mekansal ve zamansal avantaj nedeniyle (istasyon olma-
yan yerlerde veri elde edilmesi ve istasyonun kuruldugu
tarihten 6ncesine kadar veri elde edilebilmesi) olduke¢a
kullanishdir. Ancak bu tip modellerin gézlemlenen akim
degerlerine ne kadar uyum sagladig: Tiirkiye 6l¢eginde
akim verilerinin dijitalize edilmemesi ve erigimi zor ol-
masi nedeniyle detayli olarak bilinmemektedir. Benzer
sikinti kiiresel akim setlerinin olusturulmasi sirasinda,
kalibrasyon ve dogrulama asamalarindaki gézlem verisi
yoksunlugu, modellerde olas1 hatanin yiiksek olacag: 3 il
hipotezini ortaya koymaktadir. Sekil 2: Tiirkiye’de akarsu gozlem istasyonlart
dagilis1 ve ¢alisma sahasi Yesilirmak.

*Calisma sahas1 Yesilirmak havzasimn 5 ana akarsu hattinda bulunan
istasyonlar olarak belirlenmistir.

« EFAS ta, referans zaman aralig1 ile model zaman aralig1 kapsami uyusma-
digindan, 7 referans istasyon elenmistir.

*® Bu calisma, yaygin olarak kullanilan iki kiiresel akim
veri setinin, gozlem verilerine gérece tutarliligini, 6rnek
bir havza 6zelinde degerlendirmeyi amaglamaktadir.

Sekil 3: Yesilirmak havzasi ve 6rneklem olarak
alinan istasyonlar.

¢ Calismada 1km?* mekansal ¢oziiniirliige sahip yillik $ekxl 4: FLOIK y:lhk maksunum akun T
maksimum, ortalama ve minumum akim degeri sagla- orneklem olarak alinan istasyonlar.

yan, FLOIK (Barbarossa Vd.) ve 5 km* mekansal ¢oz-
-tiniirlige sahip giinliik akim degerleri saglayabilen
EFAS(Mazetti Vd.), calismanin simulasyon akim set-
lerini olusturmaktadir.

® Simulasyon akim setlerini tutarlilig1 sinanirken kul-
lanilan referans akim degerleri EIE 'nin (Elektrik Isleri
Etiit idaresi) akim gézlem yilliklarindaki giinlitk akim
verileridir.

| Model ve gozlem ‘
* Verlerinin Analiz |

EFAS

odelin gozl

e gorece dal

1 uyum gosterdigini
tespiti

Verileri

Sonuglann
Degerlendiriimesi

Sekil 1: Gozlem ve Model verilerinin tutatrlihigunun smandiga
sahisma akist semasidir

*Cahismada model ve gézlem verilerinin tutarhligi NSE
(Nash-Sutcliffe Efficiency) (Nash, 1970) ile smannustir.

Sekil 9:Gozlemlenen akim degeleri ve / ¥ B Sekil 10:Gézlemlenen akim degerleri
FLOIK akim degerlerinin sagthm 0% ) A o = ve EFAS’in akim degerlerinin sagilim

diyagrami diyagrami.

Sekil 8: NSE degerleri ile EFAS ve FLOIK nin kiyaslandigi ve tercih
edilmesi gereken modelingosterildigi sekil.

Kaynakca

GELECEKTEKI ARASTIRMALAR

 Bu ¢alisma model verilerinin taskin dénemlerindeki gézlemlenen verilere
saéladlgl uyumu kapsamaktadir. Gelecekteki planlanan calisma kapsami ise,

ortalama ve mi akim degelerinin, Tiirkiye kapsaminda,
birgok farkli akim modelleri ile birlikte gézlemlenen akim degerlerine gore,
degerlendirilmesini olugturacaktir.

Sekil 1: Calismanin tamaminin sunuldugu, poster géster gorselidir.
Figure 1: A poster image, presenting entire work.
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OZET

Son zamanlarda kullanimi giderek yayginlasan uydu goriintiileri sayesinde arazi kullanim
degisimleri pratik bir sekilde tespit edilebilmektedir. Bu ¢alismada Sentinel-2 ve Sentinel-1 uydu
goriintiileri kullanilarak izmir ve Elaz1g depremlerinde meydana gelen hasari ortaya ¢ikarmak
amaciyla yikilan binalarin tespiti yapilmistir. Sentinel-2 uydu goriintiilerine K En yakin komsular
(K Nearest Neighbors - KNN), Destek vektor makineleri (Support Vector Machine — SVM) ve
rastgele orman (Random Forest — RF) siniflandirma yontemleri uygulanarak deprem oncesi ve
deprem sonrasi1 olmak iizere iki ayr1 goriintii tizerinde bina, su, bitki, tarim ve arazi ylizeyi olmak
tizere 5 farkli arazi kullamim smiflandirmasi yapilmis, arazi kullaniminda meydana gelen
degisimler incelenmistir. Sentinel-1 SAR uydu goriintiilerinden deprem 6ncesi ve deprem sonrasi
olmak tizere farkli gorilintiiler karsilagtirllarak deprem nedeniyle zeminde meydana gelen
yerdegistirme miktarlar1 tespit edilip, yerdegistirme degerlerinin binalar ilizerindeki etkisi
zeminin jeolojik formasyonu ile bir arada degerlendirilmistir. Elde edilen sonuglar ile saha
caligmalan karsilastirildiginda, bu c¢alismada gerek optik gerekse SAR uydu goriintiilerinin
islenmesi ile arazi calismalarina gerek kalmadan hizli bir sekilde hasar tespit ¢alismalarinin
gergelestirilebilecegi ortaya konmustur. Ayn1 zamanda fay hatlarinin ve deprem merkezinin
(epicenter), etki ettigi binalara uzaklig1 ile zeminin joelojik formasyonun bir arada incelenmesi
depremde meydana gelen hasar {izerine gelecekteki olasi durumlarda yaklasik olarak meydana
gelecek hasar yorumunun yapilabilmesinin 6niinii agmaktadir.

ABSTRACT

Thanks to satellite images, land use changes can be detected in a practical way, the use of which
has become increasingly common in recent times. In this study, by using Sentinel-2 and Sentinel-
1 satellite images, the collapsed buildings were determined in order to reveal the damage that
occurred in the Izmir and Elazig earthquakes. By applying K Nearest Neighbors (K Nearest
Neighbors - KNN), Support Vector Machine (SVM) and random forest (Random Forest - RF)
classification methods to Sentinel-2 satellite images, two separate images, pre- earthquake and
post-earthquake, are displayed. 5 different land use classifications were made such as building,
water, plant, agriculture and land surface, and the changes in land use were examined. By
comparing different images from Sentinel-1 SAR satellite images, both pre- and post-earthquake,
the amount of displacement on the ground due to the earthquake was determined, and the effect
of displacement values on buildings was evaluated together with the geological formation of the
ground. When the results obtained are compared with the field studies, it has been revealed that
damage assessment studies can be carried out quickly without the need for field studies by
processing both optical and SAR satellite images in this study. Furthermore, examining the
distance of the fault lines and the distance of the epicentre of the earthquake from the buildings
affected by the earthquake with the geological formation of the study area paves the way for
making an approximate interpretation of the damage that will occur in possible future situations
on the damage that occurred in the earthquake.
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ABSTRACT

The karst structure of Middle Atlas (Morocco) is investigated by fractal analysis using ‘a 1;100,000 “scaled
geomorphological maps obtained from aerial photographs at scale 1: 40,000, Six“karstic surfaces were
selected to test the fractal character of karst, and to perform frequency-size distribution analysis. Using the
popular box-counting algorithm, the fractal dimension Dy in the region rangesifrom 14l1 to

1.44. These results show that karst spatial distribution is fractal, and Dy tends to increase.with density of
karsts. Fractal dimension thus provides a tool for quantifying spatial clustering of karsts. The area-
perimeter plots of digitized data from the six karst surfaces show thatperimeters, appeawto be fractal with
contour fractal dimension D, ranging from 1.06 to 1.29, which,may reflect alkarstyevolution degree. The
size-number distributions of karst areas and perimeters exhibit:power-law behavior with characteristic
exponents for the studied region. The Mandelbrot-Kor¢ak lawfor karst.areas distribution is:

N (>a) oc a2, This work supports that karstification proegess is a self<§imilar phenomenon; it is well known
that many geological processes like fracturing and fragmentation/are fractals. A fractal driving processes
with combination of rainfall and other fractal climatie/factors will’lead to the fractal structure of karst.
Fractal or scaling properties characterize the hierarchicaldnd spatial organization of karsts. It may be
encouraging that the fractal analysis can be Used to comparetstructural variations in karstic areas and to
follow the maturity level of karstification.
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OZET

Saryoba Arkeolojik Kazi Alani, Kazakistan’n Akmola eyaletinde yer almakta olup Ishim Nehri’nin bir
kolu olan Tersaqqan Nehri’ne dokiilen ve kabaca GB-KD dogrultusunda uzanan Bayzhigit Deresi’nin
yaklasik 3,5 km gilineybatisinda konumlanmistir. Saryoba Arkeolojik Kazi Alani’ni olusturan kompleks,
yaklasik olarak 250.000 m?’lik bir alanda yer alan biiyiik bir ana yerlesim ve 7 ek hdyiikten olugmaktadir.
Ana hoytik, yaklasik 120 metre uzunluk ve 4 metre yiikseklik degerlerine sahiptir ve 1,5 metre derinliginde
bir cukur ile ¢evrelenmektedir. Erken Demir Cagi’na (M.O. 6-4. yy.) ait bir mezar anit1 oldugu diisiiniilen
Saryoba kompleksinde bulunan yapilar topraktan insa edilmistir. Bu ¢alisma kapsaminda 2022 Haziran
aymda bolgede kapsamli arazi c¢aligmalar1 gergeklestirilerek Saryoba Arkeolojik Kazi Alam ve yakin
cevresinin fiziki cografya ozellikleri incelenmis, mezar aniti ve yakin ¢evresindeki yerlesim alanlarinin
neden bu alanda kuruldugu, yer se¢iminde etkili olan jeomorfolojik 6zelliklerin neler oldugu arastirilmagtir.
Caligma kapsaminda IHA’lar ile kazi alan1 ve yakin gevresinin yiiksek ¢oziiniirliiklii sayisal yiikselti
modelleri olusturulmus ve jeofizik ¢aligmalar1 kapsaminda sezyum manyetometresi ve radar ile ana hoyiikte
taramalar yapilmistir. Elde edilen ilk bulgular 1s1¢inda kazi alanmin ishim ve Tersaggan Nehirlerinin
birlestigi noktadaki aliivyal tabanli genis tagkin yataginin glineyinde konumlandig: tespit edilmistir. Bu
alan, yaz ortasinda Ishim Nehri tagkin yataginda sularin gekilmesi ile genis otlak alanlara déniismekte ve
bozkirdaki otlaklar1 kuruyan gdgebeler igin essiz bir yasam olani olusturmaktadir. Saryoba kompleksinde
gergeklestirilen jeofizik ve jeomorfolojik 0n arastirmalar sonucunda elde edilen bulgular 1s1ginda ana
hdyiikte enine ve boyuna kesitler agilarak arkeolojik bulgular toplanmaya baslanmistir. Bu ¢alisma Saryoba
Arkeolojik Kazi Alani’ndaki ilk bulgular igermekte olup sahadaki jeofizik ve jeomorfolojik verilerin
yorumlanmast ve arkeolojik kazi ¢aligmalar1 devam etmektedir.

ABSTRACT

Saryoba Archaeological Excavation Site is located approximately 3.5 km southwest of Bayzhigit Stream,
which extends roughly in the SW-NE direction and flows into the Tersaqqan River that a tributary of the
Ishim River, in Akmola Province of Kazakhstan. There is a main mound and 7 small mounds in the Saryoba
Archaeological Excavation Site, and the total area of this complex is nearly 250,000 m2. The mounds were
made from soil. The main mound, which is approximately 120 meters length and 4 meters height, is
surrounded by a pit 1.5 meters deep. The Saryoba Complex is thought to be a burial monument from the
Early Iron Age (6th-4th centuries BC). For this study, in June 2022, comprehensive field studies were
carried out in the region and the physical geography features of the Saryoba Archaeological Excavation Site
and its immediate surroundings were examined in order to find answers to the following questions: Why
were the burial monument and residential areas established in this site? What were the geomorphological
features that were effective in the location selection? In this study, high-resolution digital elevation models
of the excavation area and its immediate surroundings were created from drone images. Within the scope
of geophysical studies, surveys were made on the main mound with a cesium
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magnetometer and radar. According to our preliminary findings, the excavation site is located in the south
of the large alluvial floodplain at the confluence of the Ishim and Tersaqqan Rivers. This area, which turns
into large grazing areas with the receding waters of the Ishim River floodplain in the middle of summer,
offers a unique life to the nomads. As a result of the initial findings of the geophysical and geomorphological
preliminary studies carried out in the Saryoba Complex, cross and longitudinal sections were opened in
the main mound and archaeological findings began to be collected. The archacological excavations and the
interpretation of geophysical and geomorphological data related to the Saryoba Complex continue and this
study includes the first findings from the Saryoba Archaeological Excavation Site.
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OZET

Schmidt ¢ekici yiizey tarihlendirmesi (Schmidt hammer exposure age dating, SHED), kayaglarin atmosferik
kosullara maruz kaldig: siireyi goreceli olarak dlgebilen nispeten ucuz ve pratik bir tarihlendirme yontemidir.
Her ne kadar kullanim amaci aslinda beton sertligini 6lgmek olsa da Schmidt ¢ekici jeomorfoloji alaninda
kayaclarin ayrisma derecesinin belirlenmesi, kayac sertligiyle yeryiizii sekilleri arasindaki iliskinin
kurulmasi ve yeryiizii sekillerinin goreceli olarak tarihlendirilmesi gibi alanlarda 1960’lardan beri
kullanilmaktadir. SHED yo6ntemi, moren depolari, kaya buzullari, kiitle hareketleri, fay yiizeyleri, talus
depolari, kiy1 yilikselmesi gibi bir ¢ok jeomorfolojik alanda pratik bilgiler verebilmektedir. Literatiirde,
1980’lerin baslarinda yapilan onciil ¢alismalar agirlikli olarak buzullagsma siireglerinin tarihlendirilmesi
hedefiyle gerceklestirilmistir. SHED yonteminin kozmojenik yiizey tarihlendirmesi ile birlikte kullanildig
ilk denemeler ise 2000’11 yillarin ortasinda yapilmistir. Bu ¢alismalarin popiilerligi ise 2010’1u yillardan
itibaren artig gostermistir. Ancak Tiirkiye’de SHED yontemi daha 6nce hi¢ uygulanmamistir. Bu boslugu
doldurmak igin bu c¢alisma kapsaminda, SHED ydntemi Tiirkiye’de ilk defa uygulanmistir. Calisma igin
Tiirkiye’nin giineybatisindaki Bat1 Toroslar segilmistir. Bu bolge, sahip oldugu 200’{in iizerindeki yas verisi
ile diinyada kozmojenik yiizey tarihlendirmesinin en kapsamli yapildigi bélgelerden biridir. Buradaki mevcut
yaslari, SHED ydnteminde kalibrasyon i¢in kullanilmasiyla, yas verisinin olmadigi diger lokasyonlar hizli
ve ucuz bir sekilde tarihlendirilebilecektir. Boylece, Bat1 Toroslar i¢in daha kapsamli bir buzul kronolojisi
olusturulabilmek miimkiin olacaktir. Calisma kapsaminda, Schmidt gekici ile Bati1 Toroslar’daki Kuvaterner
buzullagmalarinin izlerini tagiyan 137 moren blogu ve 2 anakaya yiizeyi iizerinde yapilan 6l¢iimlere dair ilk
ciktilar sunulacaktir. Bu ¢alisma Istanbul Teknik Universitesi Bilimsel Arastirma Projeleri Koordinasyon
Birimi (BAP) tarafindan desteklenmistir.

ABSTRACT

SHED (Schmidt hammer exposure age dating) is a cheap and practical relative dating technique measures
the time of exposure of surficial rocks to the atmospheric conditions. Although Schmidt hammer was
invented to measure concrete hardness, it was first used in the field of geomorphology in the 1960s. The
Schmidt hammer has been used in a variety of geomorphological studies, including determining the rate of
weathering, measuring rock hardness, and even assessing the relative age of landforms. Several landscapes
can be studied using SHED method, such as moraine deposits, fault scarps, rock glaciers, mass movements,
and coastal elevations. Prior studies from the early 1980s mainly aimed at dating glacial processes. Combined
with cosmogenic surface dating, the SHED method was used in the first trial in the mid-2000s. Since the
2010s, these studies have gained in popularity. For the first time with this study, the SHED method was
employed in Turkey. The study took place in the Western Taurus Mountains in southwestern Turkey. In this
region, over 200 cosmogenic surface exposure ages have been obtained. SHED, as a fast and inexpensive
means of dating, some undated locations could be studied by using the existing cosmogenic surface
exposure data as age control points. Thus, the Western Taurus Mountains can be assigned a more
comprehensive glacial chronology. In this study, the first outputs of the measurements with the Schmidt
hammer performed on 137 moraine blocks and 2 bedrock surfaces bearing the traces of Quaternary
glaciations in the Western Taurus will be presented. This study was funded by the Scientific Research
Projects Coordination Unit (BAP) of the Istanbul Technical University.
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OZET

Glnlimiizde arazi c¢aligmalarini en az gereklilikle gerceklestirmek igin uydu goriintiileri
kullanilabilmektedir. Bu ¢alismada uydu goriintiileri kullanilarak 4 Eyliil Baraj1 ylizey alaninda yillar
igerisinde meydana gelen degisim belirlenerek, bu degisimin meteorolojik sicakliklarla
iligskilendirilmesi amaglanmistir. Uydu goriintiilerine NDWI yontemi uygulanarak 4 Eyliil Baraji su
kiitlesi ¢ikarimi gerceklestirilmis, arazi yiizey sicakliklart belirlenerek meteorolojik verilerle
karsilastirilip, elde edilen sonuglar kiyaslanmistir. Su kiitlesi ¢ikarimindan elde edilen sonuglara gore
baraj yiizey alaninda, su seviyesinin maksimuma ¢iktigir 2013 yilindan itibaren 4 yil i¢erisinde

%48 oraninda kiiciilme oldugu saptanmistir. Arazi ylizey sicakliklarindan ¢ikarilan veriler
meteorolojik verilerle kiyaslandiginda, bolgeye ait sicakliklarda meydana gelen degisimler her iki
veri grubunda da benzerlik géstermektedir. Sonug olarak uydu goriintiilerinden elde edilen veriler
saha ¢aligmalar ile 6nemli 6l¢iide benzerlik gostermis, sicakliklarda meydana gelen degisimin yagzs,
buharlagsma gibi ¢esitli atmosferik siire¢ parametrelerini degistirerek su kiitlelerini énemli oranda
etkiledigi tespit edilmistir.

ABSTRACT

Nowadays, Integrate the Remote Sensing (RS) and Geographical Information Systems (GIS) provide
necessary information to monitoring and planning the changes of land use/land cover (LULC). In this
spesific study, RS and GIS methods used in order to determine the changes of water bodies and land
surface temperature (LST) on 4 Eylul Dam Lake surface areas. In this context, NDWI method used
(Normalized difference water index) in order to determine water bodies extraction. The LST formulas
were implemented to extract land surface temperatures. The result shows that there is a decrease in
the 4 Eylul Dam Lake water bodies by 48 % between 2014 and 2018. When comparing land surface
temperatures with meteorological data that are obtained from the nearest meteorological station, it
has seen that changes in temperature among the two data sets are coherent with each other. It has
been determined that changes in temperature significantly affect the water bodies by changing various
atmospheric process parameters such as precipitation and evaporation.
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TERMIK SANTRALLERIN YER YUZEYi SICAKLIGINA ETKIiSi:
AFSIN- ELBISTAN TERMIK SANTRALI ORNEGI

'Kiibra AYDIN, 'Hiisna KAZI, '"Murat KARABULUT

' Kahramanmaras Siit¢ii Imam Universitesi, Cografya
Boliimii, 46000 Kahramanmaras

OZET

Sanayilesme faaliyetlerinin 19. ylizyilin ortalarindan itibaren artmasi sonucunda arazi Ortiisii/
kullaniminda bolgesel ve kiiresel 6l¢ekte degisiklikler meydana gelmistir. Bu degisimlere ormansizlasma,
kent ve tarim alanlarinin asir1 biiylimesi gibi insan aktiviteleri drnek olarak gosterilmektedir. Arazi
ortiisii/kullanim1  ylizeyin sogurdugu ve yaydigi enerjiyi etkilemektedir. Bdylece yer yilizeyinde
gergeklesen degisiklikler atmosfer-yerkiiredeki enerji aligverisini ve enerji dengesini degistirebilmektedir.
Diger yandan ylizey sicakliklar1 atmosfer-yeryiizii arasindaki enerji aligverisini gosteren 6nemli bir
Olciittiir. Bu calismada Afsin-Elbistan Termik Santrali ve yakin g¢evresinde, yiizey sicakliginin tespit
edilmesi amaglanmigtir. 1985-2020 periyodunda beser yillik araliklarla segilen Landsat uydu
goriintiilerinin termal bantlar1 kullanilmistir. Yapilan yiizey sicakligi hesaplamalar1 sonucunda 2004
yilindan sonra faaliyete gegen Afsin-Elbistan B Termik Santrali’nde ylizey sicakliginin artis  gdsterdigi
tespit edilmistir.
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MAGARA ADLARININ KOKENLERIi: TURKIYE ORNEGI

ORIGINS OF CAVE NAMES: THE CASE OF TURKEY
Deniz Ozgiir!

! Pamukkale Universitesi, Cografya Béliimii, 20010 Denizli
Email: dozgur22l@posta.pau.edu.tr

OZET

Kesifler ¢aginin {izerinden 500 yi1l ge¢mesiyle birlikte diinya iizerinde magaralardan bagka bulunmamuis,
haritalanmamis ve bir ad konulmamis pek az yeryiizii sekli kalmistir. insanlar pek ¢ok seye ad verirken
oldugu gibi magaralara ad verirken de ¢ok farkli kaynaklardan ilham almislardir. Bir cografi seklin, konumun
veya magaranin adlandirilmasi oray: artik bilinen bir yer yapar ve zamanin geri kalan1 boyunca giinliik
hayata, ulasima, turizme, askeri operasyonlara ve bilimsel ¢aligmalara katki saglar ve rehberlik eder. Yer
adlarimt ve bunlarin kokenlerini inceleyen bilime toponimi, 6zel olarak magara adlarin1 ve bunlarin
kokenlerini inceleyen bilime ise speleonimika denir. Eski Yunanca “topo”, “yer” anlamina gelir “onoma”
ise “ad” anlammna gelir. Iki kelimenin birlesiminden “foponimi” yani “yer adi” kelimesi tiiretilmistir.
“Spelon” ise Eski Yunanca “magara” anlamindadir ve buradan “speleonimika” yani “magara ad1” kelimesi
olusturulmugtur. Tiirkiye’deki magaralar speleonimika acisindan incelendiginde magaralarin adlarimin
verilmesinde fiziki ve beseri Ogelerin etkili oldugu ve bu kaynaklarin 12 farkli gruba ayrilabildigi
goriilmustiir. Tiirkiye’deki magaralar isimlerini numara ve gegici kodlardan, bitkilerden, hayvanlardan, yer
yiizii sekillerinden, fiziki 6zelliklerinden, kullanim amaglarindan, yerlesim birimlerinden, bulunduklart
mevkiden, yasanan olaylardan, sahislardan, mitolojiden veya arkeolojik ve paleontolojik bulgulardan
alabilmektedir. Guivercinler 37, culalar 26, ayilar 21, ardi¢ agaci 15 magaraya ad vermistir. Bu durum
bolgeye, iklime ve rakima gore bazi adlarin digerlerinin Oniine gegtigini gostermektedir. Bu ¢aligmada
mevcut magaralarin adlarinin kaynaklari incelenmis ve gelecekte bulunacak magaralar adlandirilirken nelere
dikkat edilmesi gerektigi ortaya konulmaya galisilmistir.

ABSTRACT

With the passage of 500 years since the Age of Discovery, there are few landforms left in the world other
than caves that have not been found, mapped or named. People have taken inspiration from many different
sources when naming caves, as they do when naming many things. Naming a geographic shape, location, or
cave makes it a familiar place and contributes and guides daily life, transportation, tourism, military
operations, and scientific work for the rest of the time. The science that studies place names and their origins
is called toponymy, and the science that specifically studies cave names and their origins is called
speleonimika. In ancient Greek, “fopo” means “place” and “onoma” means “name”. The word "foponymy",
that is "place name" is derived from the combination of the two words. “Spelon” means “cave” in Ancient
Greek and the word “speleonimika’ meaning “cave name” was formed from here. When the caves in Turkey
were examined in terms of speleonimika, it was seen that physical and human factors were effective in
naming the caves and these sources could be divided into 12 different groups. Caves in Turkey can get their
names from numbers and temporary codes, plants, animals, landforms, physical features, intended use,
settlements, location, events, people, mythology or archaeological and paleontological findings. Pigeons 37,
culas 26, bears 21, juniper trees gave names to 15 caves. This shows that some names precede others
according to the region, climate and altitude. In this study, the sources of the names of the existing caves
were examined and it was tried to reveal what should be considered when naming the caves to be found in
the future.
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_MARMARA DENIZI'NDE SON BiN YILDAKI DENiIZEL BiRINCIL
URETIM DEGISIMLERI: SEDIMENT BiYOJEOKIMYA SONUCLARI

MARINE PRIMARY PRODUCTION CHANGES IN THE SEA OF MARMARA
DURING THE PAST MILLENNIA: RESULTS FROM SEDIMENT
BIOGEOCHEMISTRY

Sila BEDIR!, Nazlh OLGUN KIYAK!, Ezgi TOK', Nurgiil BALCI? and Ummiihan
SANCAR?
! Eurasia Institute of Earth Sciences, Istanbul Technical University

? Geological Engineering Department, Mine Faculty, Istanbul Technical University
bedirl 9@itu.edu.tr, nokiyak@itu.edu.tr, etok4127@gmail.com, ncelik@itu.edu.tr,
sancarum@itu.edu.tr

OZET
Denizel birincil tiretimden sorumlu olan fitoplankton deniz ortami igin kritik dneme sahiptir. Besin
konsantrasyonlarindaki artisin bir sonucu olarak fitoplankton patlamalari su kalitesini ve buna bagl olarak
denizel yasami olumsuz yonde etkiler. Bu ¢alismada, Marmara Denizi'nde son ~1000 yildaki fitoplanton
iretimi ve besin mevcudiyeti Tekirdag ve Cmarcik bolgelerinden Orneklenen karotlarinda sediment
biyojeokimyasi kullanilarak arastirilmigtir. Ayrica 6nemli deniz fitoplanktonlarindan biri olan kokolitlerin
analizleri yapilmis ve Marmara Denizi'nde hangi kokolit tiiriiniin bol miktarda bulundugu arastirilmistir.
Aragtirma alan1 olan Marmara Denizi'ndeki kullanilmigtir. Kullanilan yontemlerden TOK analizi,
Karbon/Azot orani, diatom ve kokolit bollugu ve biyojenik baryum Marmara Denizi'ndeki organik iiretim
degisimlerini anlamak iizere incelenmistir. Ge¢misten giiniimiize birincil liretim ve besin degisimleri ve
paleo-osinografik kogullar1 incelemek amaciyla organik madde yapisindaki azot (8'°N) ile karbonat
kavkilarindaki (8'30, 8'3C) oksijen ve karbonun izotop oranlarindan yararlamlarak arastirilmistir. Bu ¢alisma
Marmara Denizi'nde birincil tiretim degisimleri ve insan kaynakli kirleticilerin Marmara Deniz’i lizerindeki
etkisinin boyutunun anlasilmasina katki saglamaktadir. Bu calisma 119Y269 nolu TUBITAK projesi
tarafindan desteklenmistir.

ABSTRACT

The phytoplankton, which are in charge of marine primary production, are crucial to the marine environment.
As a result of the increase in nutrient concentrations, phytoplankton blooms can negatively impact water
quality and hence the marine life. In this study, the changes in primary production and the nutrient availibility
in the Sea of Marmara were investigated using sediment biogeochemistry in the last

~1000 years with high time resolution by using sediment push cores sampled from Tekirdag and Cimarcik
regions . In addition, the analysis of coccoliths, one of the important marine phytoplanktons, was carried out
and it was investigated which coccolith type was found in large amounts in the Sea of Marmara. Among the
methods used, TOC analysis, C/N ratio, diatom and coccolith abundances, and biogenic barium content were
determined to understand the phytoplankton production in the Marmara Sea. Furthermore, nutrient availibility
and paleo- oceanographic conditions have been investigated by utilizing the isotopic ratios of nitrogen (5'°N)
in organic matter structure and oxygen and carbon in carbonate shells (5'%0, §'3C).

Results of the study provides an understanding of the changes primary production in the Marmara Sea and
also the extent of the impact of human-induced pollutants on the Marmara Sea. This study was funded by
TUBITAK Project Number 119Y269.
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