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ONSOZ / PREFACE

2008 yilinda Canakkale’de baslayan Jeomorfoloji Sempozyumu serisi, bu yil Jeomorfoloji
Dernegi tarafindan organize edilerek, Kula - Salihli UNESCO Kiiresel Jeoparki evsahipliginde, 6 -
8 Ekim 2022 tarihleri arasinda gergeklestirilmistir. Uluslararasi Jeomorfoloji Sempozyumu 2022
(UJES 2022) uzun ve titiz bir hazirlik devresi sonucunda diizenlenmistir.

Sempozyuma toplam 71 bildiri 6zeti kaydi alinmis olup, bildiri 6zetleri cift kér hakemlik
sistemi ile degerlendirilerek sonugclar bildiri sahiplerine iletilmistir. Hakemlik siireci sonunda
sempozyuma davet edilen 85 kayith katilimci; 60 bildiri ve 4 poster sempozyum programina
alinmistir. Ayrica, 50 kisi de dinleyici olarak kayit yaptirmistir. Béylece toplam 135 kisinin
katilm1 olan sempozyum 2 salondaki paralel oturumlar halinde iki giin slrmiistir.
Sempozyumun 3. ve son giiniinde jeopark dahilindeki jeositlere arazi ¢alismasi diizenlenmistir.

Ik giin Newcastle Universitesi (Birlesik Krallik) nden Prof. Dr. Darrel MADDY ve Prof. Dr.
Nikolaos ZOUROS (Aegean Universitesi, Midilli - Yunanistan) cevrimic¢i baglanarak davetli
sunumlarini yapmislardir.

Uluslararas1 Jeomorfoloji Sempozyumu 2022'nin tim katilmcilarina ilgi ve katkilar
nedeniyle diizenleme kurulu adina tesekkiir ederiz. Ayrica, sempozyuma ev sahipligi yapan
Manisa Biiyiiksehir Belediyesi ve Jeopark Belediyeler Birligi Baskani Sayin Cengiz ERGUN’e, Kula
Belediye Baskani Sayin Hiiseyin TOSUN’a, Salihli Belediye Baskani Sayin Zeki KAYDA’ ya ne
kadar tesekkiir etsek azdir. Bu vesile ile Kula - Salihli UNESCO Kiiresel Jeoparki koordinatorliigii
ve calisanlarina da stikranlarimizi sunariz.

Editorler

The Geomorphology Symposium series in Turkiye, which started in Canakkale in 2008, was
organized by the Geomorphology Society and hosted by Kula - Salihli UNESCO Global Geopark
between 6 - 8 October 2022. International Geomorphology Symposium 2022 (UJES 2022) was
organized as a result of a long and rigorous preparatory period.

A total of 71 abstracts were submitted to the symposium. Abstracts were evaluated with peer
- review system and the results were submitted to the authors. 85 registered participants are
invited to the symposium at the end of the arbitration process; 60 papers and 4 posters. In
addition, 50 people registered as listeners. Thus, the symposium, in which there were 135
participants, lasted for two days in parallel sessions in 2 halls. On the 3rd and last day of the
symposium, a field study was organized for the geosites within the geopark.

On the first day, Prof. Dr. Darrel MADDY (Newcastle University, UK), and Prof. Dr. Nikolaos
ZOUROS (Aegean University, Lesvos, Greece - Chairman of Global Geoparks Network - Director
of Natural History Museum of the Lesvos Petrified Forest) made a presentation online.

We would like to thank all the participants of the International Geomorphology Symposium
on behalf of the organizing committee. In addition, we would like to thank the Union of Geopark
Municipalities, Kula - Salihli UNESCO Global Geopark, Kula and Salihli municipalities and our
sponsors, and everyone who contributed to the organization of the symposium.

The Editors
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GEOTURIZM AMACLI JEOMORFOSIT DEGERLENDIRMESIi: iDA MADRA JEOPARKI /
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OZET

Jeositler ve jeomorfositler, geoturizm icin 6nemli ve gerekli dogal kaynaklardir. Jeomorfosit
kavrami, diinya tarihinin anlagilmasina katkida bulunabilecek kadar 6nemli olan bilimsel olarak
cesitli ve 6zel yer sekillerini tanimlamak i¢in kullanilir. Diinyada doga turizmi uzun zamandir ilgi
goren bir faaliyettir. Ancak son 20 yildir giindemde olan Jeopark olgusu, geoturizme farkl bir
boyut kazandirmistir. Jeoparklar sayesinde mevcut bilinen destinasyonlara yeni turizm
destinasyonlar1 eklenmistir. Bu sayede geoturizm yoluyla kirsal kesimde yasayan insanlarin
gelisimine 6nemli bir katki saglanmaktadir.

Doga turizmi ile ilgilenen insanlar artik gezdikleri yerler hakkinda daha detayl bilgi sahibi
olmayi istemektedir. Bu bilgiler sadece jeoloji veya yer bilimleri ile ilgili olmamali, ayn1 zamanda
kiiltlirel, tarihi, ekolojik, arkeolojik ve estetik yonleri de icermelidir. Bu sayede ziyaretci buranin
neden 6nemli oldugunu ve neden korunmasi gerektigini daha iyi kavramaktadir.

Bu c¢alisma, Ida Madra Jeopark alanindaki jeomorfositlerin belirli kriterler ¢ercevesinde
degerlendirilmesi amaciyla yapilmistir. ida Madra Aday Jeoparki, Tiirkiye'nin kuzeybatisinda yer
almaktadir. Jeopark alanindaki 45 jeositin 19'u jeomorfositler kapsaminda puanlanmistir.
Jeomorfositler Bilim, Egitim ve Turizm Degeri, Jeogesitlilik, Ekolojik ve Estetik Deger, Kiiltiirel
Deger, Potansiyel Tehditler gibi kriterler kullanilarak 100 puan iizerinden degerlendirilmistir.
Bu kapsamda jeomorfositler, 32 ile 90 arasinda degisen puanlar toplamistir. Jeomorfositlerden
5'i 75 puanin lizerinde, 10'u 50 ile 75 arasinda ve kalan 4'ti 50'nin altinda puan almistir.

Kazdagi jeositi 90 puanla birinci, Hisaralan Traverten Bacalar1 ve Teraslar1 88 puanla ikinci,
Sahinderesi Kanyonu 77 puanla iiciincii olmustur. Bilim, egitim ve turizm degeri agisindan
Hisaralan Traverten Bacalari ve Teraslari, Madra Granit Tor Topografyasi ve Kaz Dagi ilk 3'te yer
almaktadir. Kullanim potansiyeli ve tehditler acisindan 4 jeosit diislik puana sahiptir. Bu sonuca
gore yluksek puan alan jeositlerin geoturizm yoluyla insanlarin gelisimine daha fazla katki
sagladigini  séylemek miimkiindiir. Ote yandan diisiik puanh jeositlerin eksikliklerinin
giderilmesi ve islevlerinin artirilmasi icin ¢alismalar yapilmasi gerekmektedir.

Anahtar Kelimeler: Jeomorfosit, Geoturizm, ida Madra Jeopark, Tiirkiye

ABSTRACT

Geosites and geomorphosites are important and essential natural resources for geotourism.
The concept of geomorphosite is used to describe scientifically diverse and special landforms
that are of such importance that they can contribute to the understanding of earth history.

Nature tourism in the world is an activity that has been attracting attention for a long time.
However, the Geopark phenomenon, which has been on the agenda for the last 20 years, has
added a different dimension to geotourism. Thanks to geoparks, new tourism destinations have
been added to existing known destinations. In this way, a significant contribution is made to the
development of the people living in rural areas through geotourism.

People who are interested in nature tourism now like to have more detailed information
about the places they visit. This information should not only be related to geology or earth
science, but also include cultural, historical, ecological, archaeological and aesthetic aspects. In
this way, the visitor better perceives why this place is important and why it should be protected.

This study was carried out in order to evaluate the geomorphosites in Ida Madra Geopark
area by assessing them within the framework of certain criteria.

Ida Madra Aspiring Geopark is located in the northwest of Turkiye. 19 of the 45 geosites in
the Geopark area were evaluated within the scope of geomorphosites. Geomorphosites were
evaluated over 100 points by using criteria such as Scientific, Education and Tourism Value,
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Geodiversity, Ecological and Aesthetic Value, Cultural Value, Potential Threats. In this context,
geomorphosites received scores ranging from 32 to 90. Of the geomorphosites, 5 scored above
75 points, 10 scored between 50 and 75, and the remaining 4 scored below 50.

Kazdag1 geosite ranked first with 90 points, Hisaralan Travertine Chimneys and Terraces
ranked second with 88 points and Sahinderesi Canyon ranked 3rd with 77 points. In terms of
scientific, educational and tourism value, Hisaralan Travertine Chimneys and Terraces, Madra
Granite Tor Topography and Mount Ida ranked in the top 3. In terms of usage potential and
threats, 4 geosites have a low score. According to this result, it is possible to say that high-
scoring geosites contribute more to the development of the people through geotourism. On the
other hand, it is necessary to work on eliminating the deficiencies of low-scoring geosites and
increasing their functions.

Keywords: Geomorphosite, Geotourism, Ida Madra Geopark, Turkiye.
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OZET

Kula-Salihli Jeoparki, antik dénemden giiniimiize kadar bir¢cok insana, olaya ve jeolojik
aktiviteye ev sahipligi yapmis bir alanda yer alir. Benzersiz jeositleri biinyesinde barindiran ve
2013 yilindan itibaren Tiirkiye’nin ilk UNESCO Jeopark: olan “Yamik Ulke (Katakekaumene)”,
volkan konileri ve kraterleri, maarlar, lav akintilari, peribacalari ve prehistorik ayak izleriyle 250
milyon yillik bir jeolojik cesitliligi bize sunan 6nemli jeolojik miras alanlarindan biridir. Bu
calismada, jeositlerin yer aldig1 ayrintih bir jeolojik haritanin bulunmamasi, jeolojik-
jeomorfolojik veriler 1s181inda sadece birkac jeositin tanimlanmis ve bu jeositlerin bircogunun
tanimli olmamasi nedeniyle, bu eksiklerin giderilerek literatiire kazandirilmasi ama¢lanmistir.
Calismanin bir diger amaci ise, sinirsiz veri isleme cesitliligine sahip CBS (Cografi Bilgi
Sistemleri) tabanli yontemler kullanilarak iilkemiz icin ¢ok 6nemli Kula-Salihli Jeopark: icin
temel dijital veri setinin hazirlanmasidir.

Jeopark Kula-Salihli ilce merkezleri dahil K19-K20-K21-L20-L21 1/100.000 o6lcekli
paftalarinda bulunan yaklasik 2350 km?’lik bir alanda jeolojik, jeomorfolojik, jeoarkeolojik,
jeoekolojik ve Kkiltiirel sitlerden olusan toplan 73 siti barindirmaktadir. Bu 73 sitin 46 adeti
jeosit olmakla beraber ¢alismanin temel amaci dogrultusunda ilk etapta bu jeositlerin 32 tanesi
Jeomorfolojik Yapilar (Grup F), 8'i Volkanik-Metamorfik ve Tortul Petroloji (Grup C), 2’si
Ortamsal (Grup B), 2’si Mineralojik ve Ekonomik (Grup D), 2’si de Yapisal (Grup E) olmak iizere,
10 kategori 85 baslik iceren ve Kazanci vd. (2015) tarafindan 6nerilmis “Tiirkiye Jeositleri Cati
Listesi (Jeocat1)” kriterlerince 5 ayr1 bashkta ilgili siniflara yerlestirilerek gruplanmistir.
Sonrasinda bu jeositler CBS ortaminda hazirlanan ve literatiirdeki yerbilimsel veri setlerinin
kullanimiyla olusturulan ayrintili jeoloji haritasi ve genellestirilmis stratigrafik kolon kesit
tizerine diisliriilmistiir. Calismamiz gostermektedir ki; bir jeopark calisma sahasinda yapilmasi
gereken ilk ve en dnemli temel unsur, alanda yapilmis biitiin yerbilimsel arastirmalar 1s181inda
alanda oncelikle bir jeolojik veri envanterinin olusturulmasi ve bu verilerin jeoreferansh bir
jeolojik haritaya islenmesiyle baslanmasidir. Diger yandan tanimlamasi yapilmis jeositlerin
“Turkiye Jeositleri Cat1 Listesi"ne gore siniflandirilmasida ¢ok 6nemli bir husustur. Eksiklerin
giderilmesini saglayan bu calisma adimlarinin tescillenecek ve/veya tescillenmek iizere olan
tiim jeoparklar icin kilavuz niteligi saglamasi beklenmektedir.

Anahtar Kelimeler: Kula-Salihli Jeoparki, Jeosit, Katakekaumene, Jeocat.

ABSTRACT

Kula-Salihli Geopark is located in an area that has hosted many people, events and
geological activities from ancient times to the present. The “Burnt Country (Katakekaumene)”,
Turkiye’s first UNESCO Geopark since 2013, which contains unique geosites is one the important
geological heritage sites that offers us 250 million years of geological diversity with volcanic
cones and craters, maars, lava flows, fairy chimneys and prehistoric footprints. In this study,
since there is no detailed geological map including the geosites, only a few geosites were defined
in the light of geological geomorphological data and most of the remaining geosites were not
defined, it was aimed to fill these deficiencies and bring them to the literature. Another goal of
the study is to prepare the basic digital data set for the Kula-Salihli Geopark, which is very
important for our countery, by using GIS (Geographic Information Systems) based methods with
unlimited data processing variety. Geopark contains a total of 73 sites consisting of geological,
geomorphological, geoarchaeological, geoecological and cultural sites in an area of
approximately 2530 km? located on the K19-K20-K21-L20-L21 1/100,000 scaled maps,
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including the district centers of Kula-Salihli. Although 46 of these 73 sites are geosites, in
accordance with the main purpose of the study, 32 of these geosites are Geomorphological
Structures (Group F), 8 Volcanic-Metamorphic and Sedimentary Petrology (Group C), 2
Environmental (Group B), 2 Mineralogical and Economic (Group D), 2 Structural (Group E);
according to the cristeria of “Turkiye’s Geosites Framework List (Geoframework)” proposed by
Kazanci et al. (2015), which includes 10 categories and 85 titles, 5 different titles were used and
grouped by placing them in the relevant classes. Following, these geosites were dropped on the
detailed geological map and generalized stratigraphic column section prepared in GIS
environment nad created by using geoscience datasets in the literature. Our study shows that;
the first and most important element to be done in a geopark study area is to first create a
geological data inventory in the field in the light of all the earth science researches in the field
and start with the processing of these data into a georeferenced geological map. On the other
hand, it is very important to classify the defined geosites according to the “Turkiye’s Geosites
Framework List”. It is expected that these work steps, which ensure the elimination of
deficiencies, will provide a guideline for all geoparks to be registered and/or about to be
registered.

Keywords: Kula-Salihli Geopark, Geosite, Katakekaumene, Geoframework.
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OZET

ida Madra Jeoparki Tiirkiye'nin kuzeybatisinda yer almaktadir. Jeopark, Balikesir ilinin
tamamini, Canakkale'nin Ayvacik ve Ezine ilcelerini, ayrica Izmir'in Bergama ilgesini
kapsamaktadir. Jeopark alani yaklasik 17 bin km?'dir. Jeopark, hem Marmara hem de Ege Denizi
kiyisinda 6zel bir konuma sahiptir. Jeopark alaninda uluslararas1 alanda nadir bulunan ve
bilimsel, estetik ve egitsel deger acisindan istiin nitelikli 11 tematik 7 kavramsal nokta
belirlenmistir. Bu konuyla ilgili arastirmalar devam etmektedir.

Ida Madra Jeoparki, farkli kullanim potansiyellerine sahip 71 jeosit barindirmaktadir.
Jeositlerin ¢ogu farkl aktivitelere erisim saglar. Bu jeositlerin her biri birbirinden farkhdir ve
bilimsel, egitici ve turistik amacgl 3 ana gruba ayrilabilir. Ancak jeositlerin ¢ogu ayni anda bir¢ok
ozellige sahiptir.

Bu calismanin amaci, egitim potansiyeli yiiksek jeositleri tespit etmek ve buna gore jeopark
egitim programlar1 diizenlemektir. Bu nedenle tiim c¢alismalar incelenmis ve Ida Madra
Jeoparki'ndaki jeositler, kriter belirleme ve puan hesaplama gibi faktorler dikkate alinarak
degerlendirilmistir.

Jeositlerin degerlendirilmesi ile ilgili bugiine kadar onlarca yayin yapilmistir. Bunlar
jeositleri jeolojik, jeomorfolojik, estetik, jeoturizm ve egitim potansiyeli acisindan degerlendiren
calismalardir. Jeositlerin sayisal olarak degerlendirilmesi ile ilgili yayinlanmis bir¢ok yontem
bulunmasina ragmen, su ana kadar genel kabul gérmiis bir yontem bulunmamaktadir.

Jeopark alaninda 16 adet jeosit belirlenmis ve egitim potansiyeli belirlenmistir. Jeopark
alaninda bulunan 16 jeosit 12 ayri Kkriter dikkate alinarak puanlanmistir. Puanlama kriterlere
100 tam puan tizerinden agirlik degerleri verilerek yapilmistir. Daha sonra her bir jeosit
tasidiklan kriterlere gore 1, 2, 3 ve 4 gibi degerler verilerek puanlanmistir. Her bir jeositin
kriterlerden elde ettigi degerler ve agirlik ylizdeleri ¢arpilarak her bir jeositin elde ettigi puanlar
toplanmistir. Bu degerler yiiksekten diisiige dogru siralanmakta ve jeositler egitim amach
kullanim potansiyeline gore yliksek (300+), orta (201 - 300 arasi), diistik (100 - 200 arasi)
olmak iizere ii¢ gruba ayrilmaktadir.

Sonuglara gore 4 jeositin yiiksek ve 12 jeositin ise orta diizeyde egitim potansiyeli tasidigi
belirlenmistir. Diisiik potansiyelli jeosit yoktur. Hisaralan Traverten Teras ve Bacalar,
Hasanboguldu ve Siitliven Selalesi, Nusrath Kirsal Mimarisi ve Savastepe Peri Bacalar1 300 ve
lizeri puan alarak egitim potansiyeli en yliksek jeositler olmustur.

ida Madra Jeoparkinda degerlendirme icin segilen jeositlerin egitim potansiyelinin genel
olarak orta diizeyde oldugu ortaya ¢ikmistir. 12 jeosit 220 ile 290 arasinda orta, 4 jeosit 305 ile
350 arasinda ytiksek puana sahip olmustur. Jeositlerin ¢ogu, her seviyedeki 68renci gruplar icin
egitim amach kullanilabilir potansiyel tasimaktadir.

Anahtar Kelimeler: Jeosit, Jeosit Siniflandirmasi, Jeoturizm, ida Madra Jeoparki, Tiirkiye

ABSTRACT

Ida Madra Geopark is located in the northwest of Turkiye. Geopark covers the whole of
Balikesir province, Ayvacik and Ezine districts of Canakkale, and Bergama district of izmir. The
area of the Geopark is approximately 17 thousand kmz2. The site has a special location on the
coast of both the Marmara and Aegean Seas. In the geopark area, 11 thematic 7 conceptual spots
that are internationally rare and of superior quality in terms of scientific, aesthetic and
educational value have been identified. Research on this subject continues.

Ida Madra Geopark hosts 71 geosites with diffrerent use potentials. Most of the geosites
provide accessibility to different activities. Each of these geosites is different and can be
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categorised into 3 main groups for scientific, educational and touristic purposes. However, most
of geosites have many features at the same time.

The aim of this study is to identify geosites with high educational potential and to organize
geopark training programs accordingly. For this reason, all studies were examined and the
geosites in Ida Madra Geopark were evaluated by taking into account factors such as criteria
determination and score calculation.

There are dozens of publications on the evaluation of geosites to date. These are studies that
evaluate geosites in terms of geological, geomorphological, aesthetic, geotourism and education
potential. In spite of many published methods about the numerical assessment of sites, so far
there is no general accepted method.

16 geosites have been determined in the geopark area and the educational potential has
been identified.12 criteria are proposed to assess the sites’ potentials to support educational
activities. Each criterion is characterized by several indicators and each indicator is scored with
a numerical parameter. After a list of potential geodiversity sites has been made fieldwork was
carried out to identify and characterize all the sites and to recognize new potential sites. 16
geosites in the geopark area were evaluated according to 12 criteria and points were given.
Weight values out of 100 full points are assigned to these criteria. Then, each geosite was scored
by giving values such as 1, 2, 3 and 4 according to the criteria they carry. The values obtained by
each geosite from the criteria and the weight percentages were multiplied, and then the points
obtained by each geosite were added. These values are ranked from high to low and geosites are
categorised into three groups as: high (300 +), moderate (between 201 - 300), low (between 100
- 200) according to the potential for educational use.

According to the results education use potential of 12 geosites was at a moderate level, 4
geosites were at a high level and no geosite at low level. Hisaralan Travertine Terraces and
Chimneys, Hasanboguldu and Sutiiven Waterfall, Nusratli Rural Architecture and Savastepe
Fairy Chimneys scored 300 and above points and became the geosites with the highest
educational potential. According to these results, it was determined that the educational
potential of 12 geosites was at a moderate level.

Accordingly, it has been revealed that the educational potential of the selected geosites in
Ida Madra Geopark is generally at a medium level. 12 geosites have moderate score between 220
and 290, 4 geosites have high score between 305 and 350. Most of them can be used for
educational purpose for student groups at all levels.

Keywords: Geosite, Education, I[da Madra Geopark, Turkiye
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OZET

Derik ilcesi, Glineydogu Anadolu Bolgesi'nde Dicle Bolimi’'niin bati kesiminde yer alir.
Jeomorfolojik acidan karmasik bir yap1 gosteren ilgenin kuzey dogu kesimi, Mardin Esigi'nin
gliney bat1 kesimlerine tekabiil ederken; bat1 ve kuzeybat1 kesimleri Karacadag volkanizmasina
bagli olusmus bazalt platolarindan olusur.

Sahada en eski jeolojik birimleri Prekambriyen-Alt Paleozoik yash Telbesmi formasyonu, en
genc birimleri ise Kuvaterner yash birikinti koni ve yelpaze ¢okelleri ile aliivyonlar olusturur.
Tektonik agidan Arap Levhasinin kuzey kenarinda ve kenar kivrimlari kusaginda bulunan saha,
Arap-Anadolu levhalarinin ¢arpismasi sonrasinda Arap levhasi lzerinde gerceklesen yer
hareketlerinden yogun bir sekilde etkilenmistir. Buna bagh olarak sahada kivrimh yapi, fayh
yapi, akarsu topografyasi, volkanik ve karstik sekiller genis yer tutar.

Ulkemizin en yasl jeolojik birimlerinden birine (Telbesmi formasyonu) ev sahipligi yapan
saha; yer tarihinin 300 milyon yildan daha uzun déneminin delillerini barindirir. Saha ayrica
kiiltlirel miras, arkeolojik ve tarihi sitler acisindan da 6neme sahiptir.

Bu calismada, Derik Ilcesi'nin Jeopark potansiyelinin ortaya konulmasi amaglanmistir.
Alanda makro o6lcekte gerceklestirilen ilk incelemeler neticesinde 34’i jeolojik-jeomorfolojik,
jeoarkeolojik; 13’1 tarihi ve kiiltiirel sit olmak tlizere toplam 47 jeosit belirlenmistir. Sahada
gerceklestirilebilecek detay arastirmalarla bu sayinin ¢ok daha fazla artacagi diisiiniilmektedir.
Bu yontiyle Derik ilcesi, bu 6zellikleri ile iilkemizin jeopark olma potansiyeline sahip 6nemli
alanlarindan biridir. Saha sahip oldugu kaynak degerler agisindan diinyadaki bircok jeopark’tan
ve jeopark aday1 alandan ¢ok daha zengindir. Saha jeolojik, jeomorfolojik, sosyo-ekonomik
ozellikleri agisindan UNESCO’nun Jeopark kriterlerini 6nemli 6l¢tide karsilamaktadir.

Anahtar Kelimeler: Jeomiras, Jeopark, Jeosit, Glineydogu Anadolu, Derik

ABSTRACT

Derik district is located in the western part of the Tigris Division in the South-eastern
Anatolia Region.The study area has a complex structure in terms of the geomorphological
features. While the north-eastern part of the district corresponds to the south-western part of
the Mardin plateau; the western and north-western part of the district are formed by the basalt
plateaus of Karacadag volcanism. While the oldest geological formation is the Telbesmi
formation dated Precambrian, the youngest geological formation is the Quaternary fan deposits
and aluviyon. The study area corresponds to the northern edge of the Arabian Plate, and has
been intensely influenced by the ground movements that took place after the collision of the
Arab-Anatolian plates. In this context, folded structure, faulted structure, river topography,
volcanic and karstic shapes take place in the field.

The study area where hosts one of the oldest geological units of our country (Telbesmi
formation), contains evidences of more than 300 million years of earth history. The study area is
also important in terms of cultural heritage, archaeological and historical sites.

Aim of this study is to reveal geopark potential of the Derik District. Within this context, a
total of 47 areas, which are thought to have an importance in terms of geological heritage, are
determined as 34 geological-geomorphological and geo-archaeological and 13 historical and
cultural areas. As a result of detailed researches to be carried out in the future, it is considered
that the number of these areas will increase. With this aspect, Derik district is one of the
important areas of Turkiye with the potential to become a geopark. The area is much richer than
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many geoparks and geopark candidates in the world in terms of its resource values. The

geological, geomorphological and socio-economic characteristics of the study area meet
UNESCO's Geopark criteria.

Keywords: Geoheritage, Geopark, Geosite, Southeast Anatolia, Derik
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OZET

ida Madra Jeoparki Tiirkiye'nin kuzeybatisinda yer almaktadir. Jeopark, Balikesir ilinin
tamamini, Canakkale'nin Ayvacik ve Ezine ilcelerini, Izmir'in Bergama ilcesini kapsamaktadir.
Jeopark alani yaklasik 17 bin km?'dir. Site hem Marmara hem de Ege Denizi kiyisinda 6zel bir
konuma sahiptir. Jeopark alaninda uluslararasi alanda nadir bulunan ve bilimsel, estetik ve
egitsel deger acisindan istiin nitelikli 11 tematik 7 kavramsal nokta belirlenmistir. Bu konuyla
ilgili arastirmalar devam etmektedir.

Jeopark sahasindaki karstik alanlar jeopark biyiikligli dikkate alindiginda ¢ok genis
degildir. Ancak bolgede ¢ok sayida magara bulunmaktadir. Bu magaralardan bazilar1 bilimsel
olarak incelenmis, bazilari ise hi¢ arastirllmamaistir.

Bu calisma, ida Madra Jeoparki'ndaki Jeomorfositlerden olan magaralarin jeosit
potansiyellerini belirlemeyi amaglamaktadir. Boylece magaralar turizme agmak ve geoturizm
yoluyla yore halkina ekonomik fayda saglanmasi hedeflenmektedir.

Calisma, veri toplama ve analiz yontemine dayanmaktadir. Calisma literatiir derlemesi ve
analizi ile sonrasindaki saha calismalarina dayanmaktadir. Ayrica ¢alismada cesitli GAM (Jeosit
veya Jeomorfosit Degerlendirme Modeli) modelleri kullanilmistir.

Oncelikle magaralarin konum 6zellikleri ve magaralar hakkindaki diger bilgiler
derlenmistir. Magaralarin uzunluk, derinlik, yayilim, hidrolojik durumu, hidrolojik konumu ve
kullanim 6zellikleri belirlenmistir. Bunun sonucunda elde edilen veriler, CBS tabanh yazilimlar
ile haritalanmistir.

Calisma sonucunda 5 magara yliksek jeosit potansiyelli, 14 magara diisiik jeosit potansiyelli
olarak categorize edilmistir. 11 magara ise herhangi bir jeosit potansiyeline sahip degildir. Bu
esnada heniiz bilimsel olarak incelenmedigi icin 10 magara degerlendirme dis1 birakilmistir.
Jeosit potansiyeli acisindan degerlendirilen 30 magaranin, 2'si uluslararasi, 3"t ulusal, 9'u
bolgesel, geri kalan 16 magara ise yerel 6neme sahip olarak siiflandirilmistir.

Bu verilere gore turizm potansiyeli yliksek olan magara sayisi 5'tir. Bunlar; Kepsut Ulupinar,
Havran Inbogazi, Bigadi¢c Meyvali, Gonen Derekdy ve Savastepe Yazoren magaralaridir. Kepsut
Ulupmar ve Havran Inbogazi magaralar1 uluslararasi éneme sahip olup, yiiksek jeosit
potansiyeline sahiptir.

Ida Madra Jeopark alaninda bulunan magaralar, turizmin cesitlendirilmesi ve kiyillardan
kirsal i¢ kesimlere yayilmasi acisindan biiyiik 6nem tasimaktadir. Magaralar, siirdiirtilebilir
geoturizmi tesvik ederek, yerel halkin ekonomik kalkinmasina destek sunabilecek potansiyel
barindirmaktadir.

Jeoturizm potansiyeli yiiksek olan Ulupinar ve inbogazi magaralarinin turizme agilabilmesi
icin alt yapilarimin tamamlanmas1 gerekmektedir. incelenmemis diger magaralar da bilimsel
olarak arastirilmali ve jeosit potansiyellerine gore siniflandirilmalidir. Magara ici ve yakin
cevresinin jeolojik, jeomorfolojik, hidrojeolojik, meteorolojik, biyolojik, antropolojik - arkeolojik
olusumu ve gelisimi incelenmelidir.

Anahtar Kelimeler: Jeosit, Jeomorfosit, Magara, GAM, Geoturizm, {da Madra Jeoparki, Tiirkiye

ABSTRACT

Ida Madra Geopark is located in the northwest of Turkiye. Geopark covers the whole of
Balikesir province, Ayvacik and Ezine districts of Canakkale, and Bergama district of izmir. The
area of the Geopark is approximately 17 thousand kmz2. The site has a special location on the
coast of both the Marmara and Aegean Seas. In the geopark area, 11 thematic 7 conceptual spots
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that are internationally rare and of superior quality in terms of scientific, aesthetic and
educational value have been identified. Research on this subject continues.

Karst areas are not proportionally very large in the Geopark territory. However, there are
many caves in the area. Some of these caves have been studied scientifically, while others have
not been investigated at all.

This study aims to determine the geosite potential of caves in the Ida Madra Geopark. To
open the caves to tourism and provide economic benefits to the local people through
geotourism. The study is based on data collection and data analysis method. Primary and
Secondary data were used. Primary data obtained from field studies. The secondary data was
obtained from studies, reports, and other published sources GAM (Geosite or Geomorphosite
Assessment Model).

Examination of caves in the literature in terms of geosites. Location features and
information about caves were compiled. The length, depth, extent, hydrological status,
hydrological location and usage characteristics of the caves were determined. The data obtained
as a result of this were mapped by GIS-based software.

Categories determined as result of the study: 5 caves have high geosite potential, 14 caves
have low geosite potential, 11 caves do not have geosite potential and 10 caves have been
excluded from the evaluation because they have not yet been scientifically examined. 30 caves
were evaluated for geosite potential and are classified as: 2 of them have international
importance, 3 of them have national importance, 9 of them are regional importance, the
remaining 16 caves have local importance.

Based on these data, the number of caves with high tourism potential is 5 among the 30
caves. These are; Kepsut Ulupinar, Havran Inbogaz, Bigadic Meyvali, Génen Derekéy and
Savastepe Yazoren caves. Kepsut Ulupmar and Havran inbogazi caves are of international
importance and have high geosite potential.

The caves in the Ida Madra Geopark area of great importance in terms of diversifying
tourism and spreading it from the coasts to the rural inland areas. They have potential for local
economic development by promoting sustainable geotourism.

Ulupinar and inbogazi caves, which have high geotourism potential, infrastructure should
be completed in order to open them to tourism. Other caves that have not been examined should
be scientifically researched and classified according to their geosite potential. And the geological,
geomorphological, hydrogeological, meteorological, biological, anthropological - archaeological
formation and development of the cave interior and its immediate surroundings should be
studied.

Keywords: Geosite, Geomorphosite, Cave, GAM, Geotourism, I[da Madra Geopark, Turkiye
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OZET

Tirkiye’de Glineydogu Anadolu Bolgesi'nin orta kesimlerinde kalkan tipi bir volkan olan
Karacadag yer almaktadir. Diyarbakir ve Sanliurfa il sinirlan igerisinde K-G yonlii uzanan
Karacadag volkaninin son evre volkanitlerinden olan Baruttepe konisi, Karacadag'in en gencg
lavlarin1 meydana getirmistir. Bu koni c¢evresinde gelisen cesitli jeomorfolojik stirecler
sonucunda lav tiinelleri olusmustur. Lav tlinelleri veya diger adiyla lav magaralari, volkan
patlamalari sonucu lav akisinin sertlesmis ylizeyinin altinda hareket eden volkanik bir bosluktan
lavin akmasiyla olusan dogal bir magara c¢esididir. Sadece bazi volkanik sahalarda rastlanan bu
lav tiinelleri, nadir olarak goriilen cografi sekiller olmasi sebebiyle jeomorfolojik agidan ve
jeoturizm agisindan 6nem arz eden olusumlardir.

Arastirmamiza konu olan Baruttepe Lav Tiinelleri, Diyarbakir ili Cinar il¢esi sinirlarinda yer
almakta olup Diyarbakir il merkezinin giineybatisinda, Karacadag volkanik kiitlesinin dogu
eteklerinde yayilis gostermektedir. Karacadag bazaltik volkanina bagli olusan Baruttepe
konisinden c¢ikan lavlarin akisi sonucu bu lav tiinelleri olusmustur. Baruttepe konisi, Kuvaterner
yash bazaltik bir volkan konisi olup buradan ¢ikan lavlar dogu yoniinde 25-30 km kadar akis
gostermistir. Yaklagik 170 km?lik bir alana yayilan bu lavlar {izerinde basta bir¢ok lav tiineli
olmak iizere; akint1 kirisikliklar, lav dilleri, lav orgiileri, leceler ve tavani ¢okmiis lav tiineli gibi
cesitli volkanik sekiller olusmustur. Bolgede lav akintilarinin yilizeyde olusturdugu kaya
kiitlelerinin altinda farkl buyiikliiklerde ve 6zelliklerde birgok lav tiineli bulunmaktadir. Bu lav
tlinellerinin bazilar1 birbirine baglanabilmektedir.

Jeoturizm, o6zellikle jeoloji ve jeomorfoloji lizerine odaklanan bir dogal alan turizmi
cesididir. Bu agidan yeni yeni tanitilmaya baslanan Baruttepe Lav Tiinellerinin Kiiresel Jeopark
Agr'na dahil edilmesi igin yetkili kurumlar tarafindan UNESCO’ya basvuru yapilmistir. Cesitli
biiyiikliiklerde bir¢ok lav tiinelinin oldugu bu saha esine az rastlanir dogal giizellikleri ve ilgi
cekici olusumlariyla 6nemli bir jeoturizm potansiyeli barindirmaktadir.

Arastirma yapilirken detayl bir literatiir taramasi yapilmis olup Baruttepe Lav Tiinelleri ile
ilgili genis caph bir bilimsel calismaya rastlanmamistir. Bu dogrultuda ¢alismanin amaci lav
tiinellerinin olusum ve gelisim siireclerini agiklamak, jeoturizm potansiyelini degerlendirip
Baruttepe Lav Tiinellerinin literatiire kazandirilmasina katki saglamaktir. Bu ¢alisma ile elde
edilmesi muhtemel sonuclar; siirdiiriilebilir turistik altyapinin olusturulmasi icin gerekli
planlamalarin yapilmasina, lav tiinellerinin UNESCO Jeoparklar agina dahil edilmesi ve turizm
degeri kazanmasi stirecine katki sunacaktir.

Anahtar Kelimeler: Karacadag, Baruttepe Konisi, Lav Tiinelleri, Jeoturizm, Diyarbakir

ABSTRACT

Karacadag, a shield type volcano, is located in the central part of the Southeastern Anatolia
Region in Turkiye. Baruttepe cone, which is one of the last stage volcanics of Karacadag volcano
extending in N-S direction within the provincial borders of Diyarbakir and Sanliurfa, has formed
the youngest lavas of Karacadag. As a result of various geomorphological processes developed
around this cone, lava tunnels were formed. Lava tunnels, also known as lava caves, are a type of
natural cave that is formed by the flow of lava from a volcanic cavity moving under the hardened
surface of the lava flow as a result of volcanic eruptions. These lava tunnels, which are only
found in some volcanic fields, are important formations in terms of geomorphology and
geotourism, as they are rarely seen geographical shapes.
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The Baruttepe Lava Tunnels, which are the subject of our research, are located within the
borders of the Cinar district of Diyarbakir province and spread on the eastern skirts of the
Karacadag volcanic mass, in the southwest of Diyarbakir city center. These lava tunnels were
formed as a result of the flow of lava from the Baruttepe cone, which was formed due to the
Karacadag basaltic volcano. The Baruttepe cone is a Quaternary aged basaltic volcanic cone and
the lava flowing from it has flowed 25-30 km in the east direction. Spread over an area of
approximately 170 km?, on these lavas, especially many lava tunnels; Various volcanic shapes
such as stream wrinkles, lava tongues, lava weaves, leeches, and a collapsed lava tunnel were
formed. There are many lava tunnels of different sizes and features under the rock masses
formed on the surface by lava flows in the region. Some of these lava tunnels can be connected to
each other.

Geotourism is a type of natural area tourism that focuses specifically on geology and
geomorphology. In this respect, an application has been made to UNESCO by authorized
institutions for the inclusion of the Baruttepe Lava Tunnels, which have just been introduced,
into the Global Geopark Network. This area, which has many lava tunnels of various sizes, has an
important geotourism potential with its rare natural beauties and interesting formations.

While conducting the research, a detailed literature review was made and no large-scale
scientific study was found about the Baruttepe Lava Tunnels. In this direction, the aim of the
study is to explain the formation and development processes of lava tunnels, to evaluate the
geotourism potential and to contribute to the literature of the Baruttepe Lava Tunnels. Possible
results from this study; It will contribute to the necessary planning for the creation of a
sustainable touristic infrastructure, the inclusion of lava tunnels in the UNESCO Geoparks
network and the process of gaining tourism value.

Keywords: Karacadag, Baruttepe Cone, Lava Tunnels, Geotourism, Diyarbakir
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JEOPARKLARDA JEOMIRAS ALANLARININ CBS iLE MEKANSAL VERITABANI
ENTEGRASYONU: iDA MADRA JEOPARKI ORNEGI / SPATIAL DATABASE
INTEGRATION OF GEOMIRAS AREAS IN GEOPARKS WITH GIS: EXAMPLE OF IDA
MADRA GEOPARK

Murat YAMAN?, Mustafa AKCAKAYA?Z, S. Baturalp YAVUZ3, Sadikcan DEMIR¢, Ayse SARI5,
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OZET

ida Madra Jeopark calismalari 2019 yilinda “Balikesir Valiligi, Balikesir Biiyiiksehir
Belediyesi ve Balikesir Universitesi Ortak Hizmet Isbirligi” protokolii ile baslamistir. Bu
girisimler Canakkale ve izmir illerini de kapsayacak sekilde genisleyerek devam etmistir. ida
Madra Jeopark Sahasinin yaklasik 17.000 km?'lik alan kaplamasi yonetimsel acidan ve saha
uygulamalarini kolaylastirmasi amaciyla CBS tekniklerinden yararlanmayi ka¢inilmaz kilmistir.
Bu calismada ida madra Jeoparki 6rneginde Jeoparklarda Jeomiras alanlarinin CBS ile mekansal
veri tabanina nasil entegre edildigi ortaya konulmaya ¢alisilmistir.

Ida Madra Jeoparki jeosit ve jeomiras alanlarimin kesiflerinden itibaren sistematik olarak
haritalandirilmis ve son olarak mekansal cografi veri tabani ile birlestirilmistir. Bu calismalar
esnasinda South X6, Sout Galaxy G1, Totalstation, DJI Phantom 4 RTK, Ebee Sensefly Plus, Dj
Mavic 2 Pro, Geoslam, Dijital Termometre ve cesitli teknik ekipmanlar kullanilmistir. Saha
Olctimleri sirasinda jeomorfolog, harita miihendisi, jeoloji miihendisi, harita teknikeri, insaat
teknikeri ve cografyacilar gérev almistir.

Jeopark'in jeosit tespiti, dl¢iimleri ve tesislesme calismalari kapsaminda insansiz hava
araclari ve lazer tarama sistemleri kullanilarak tiretilen gergek ortofoto, lidar 6l¢iimler, hali hazir
haritalar ve sayisal yiizey modelleri olusturularak jeopark saha calismalar1 yonetilmistir. Ida
Madra Jeoparki Hisaralan odak noktasinda traverten bacalari, traverten teraslari, traverten
sirtlari, termal su kaynaklari, traverten magaralari yersel lazer tarama yontemi ve havadan lazer
tarama yontemi yani sira geleneksel 6lciimler yapilarak yilizey modeli ve hali hazir haritalar
olusturulmustur. ida Madra Jeopark: Hisaralan odak noktasindaki jeoturizm rotalar bu yiizey
modeli ile belirlenmistir. Yapilan calismalar bu tiir sahalarda planlama, projelendirme ve
uygulamalar kolaylastirmistir. Bu yontemle 6lciimleri yapilan sahadaki tesislesme calismalari
elde edilen veriler 1s181nda yapim faaliyetleri tamamlanmistir. Mithendislik hizmetleri ve yapim
hizmetlerini son derece hizlandiran bu yontemlerin yayginlasmasi jeoparklar acisindan son
derecek 6nem arz etmektedir. Sahaya ait sayisal verilerin elde edilmesinde ise lidar ve yersel
fotogrametri yontemleri kullanilarak tiretilen 1m'lik izohips verileri ile Hisaralan odak noktasi
traverten bacalari ve teras sahasinin jeomorfometrik analizleri yapilmistir.

Bu calisma alaninda ortaya konulan ylizey modeli ve lidar odl¢limleri ile ilgili ArGe
calismalar1 jeosit ve jeomiras alanlarinin sanal gergeklik ile birlestirilmesinin temellerini
olusturmaya onemli katkilar sunmustur. Ida Madra Jeoparki'mmn 45 jeositi, jeolojik verileri,
miilkiyet, plan, ulasim gibi cografi veriler mekansal veri tabaninda birlestirilmistir. ida Madra
Jeoparki Hisaralan odak noktasinda uygulanan ve yontemler diger jeosit ve jeomiras alanlarinda
uygulanmaya baslanmistir. Gokkemer, Zindan Kayaliklari, Coturtepe Volkani jeositlerinde de
lidar 6lgtimler yapilmistir. Elde edilen cografi veriler akillandirilarak WEBCBS uygulamasina
tasinmis ve vatandas kullanima sinirl veri gosterimi ile agilmistir. Tiim Jeosit alanlar1 mekansal
veri tabanina aktarilmasi saglanmistir. Bu calisma ida Madra Jeoparki érneginde, Jeoparklarda
Jeomiras alanlarinin CBS ile mekansal veri tabanina nasil entegre edilebilecegi ve jeoparklarda
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dijital turizm platformunun nasil kurulmasi gerektigi konusunda diger jeopark alanlarina 6rnek
olacaktir. Dijital turizm platformu, jeomiras ve jeoturizm alanlarinin gezilebilir, goriilebilir daha
anlasilir olmasi ve jeoparklarlarin daha ¢ok insana ulasmasina 6nemli katkilar sunacaktir.
Anahtar Kelimeler: Jeopark, CBS, Lidar, Fotogrametri, ida Madra Jeoparki

ABSTRACT

Ida Madra Geopark studies started in 2019 with the joint service cooperation protocol of
Balikesir Governorship, Balikesir Metropolitan Municipality and Balikesir University. These
initiatives continued, expanding to include the provinces of Canakkale and izmir. The Ida Madra
Geopark Site needs to be interpreted with GIS in terms of its management and scientific handling
due to its 17 km? area. Ida Madra Geopark has been systematically mapped since the discovery
of geosite and geoheritage areas and finally combined with a spatial geographic database. During
these studies, South X6, Sout Galaxy G1, Totalstation, DJI Phantom 4 RTK, Ebee Sensefly Plus, Dj
Mavic 2 Pro, Geoslam, Digital Thermometer and various technical equipment were used. During
the field measurements, geomorphologists, surveyors, geological engineers, surveyors,
construction technicians and geographers took part. Geopark field studies were managed by
creating real orthophotos, lidar measurements, ready-made maps and digital surface models
produced using unmanned aerial vehicles and laser scanning systems within the scope of geosite
detection, measurements and installation studies of the Geopark. Travertine chimneys,
travertine terraces, travertine ridges, thermal water sources, travertine caves, local laser
scanning method and aerial laser scanning method, as well as traditional measurements were
made at the focal point of I[da Madra Geopark Hisaralan, and surface models and ready-made
maps were created. The geotourism routes in the Hisaralan focal point of the Ida Madra Geopark
were determined with this surface model. The studies carried out facilitated planning, project
design and implementation in such areas. The construction activities were completed in the light
of the data obtained from the installation works in the field, where measurements were made
with this method. The widespread use of these methods, which accelerate engineering services
and construction services, is extremely important for geoparks. In order to obtain the numerical
data of the field, geomorphometric analyzes of the travertine chimneys and terrace area of the
Hisaralan focal point were made with 1 m isohips data produced by using lidar and terrestrial
photogrammetry methods.R&D studies on the surface model and lidar measurements presented
in this study area have contributed significantly to laying the groundwork for combining geosite
and geoheritage areas with virtual reality. Geographical data such as 45 geosites, geological data,
ownership, plan and transportation of Ida Madra Geopark were combined in the spatial
database. Ida Madra Geopark Hisaralan focal point and methods have started to be applied in
other geosite and geoheritage areas. Lidar measurements were also made in Gokkemer, Zindan
Rocks, and Coturtepe Volcano geosites. Obtained geographical data was transferred to WEBCBS
application by being smart and it was opened to citizens with limited data display. All geosite
areas have been transferred to the spatial database. In the example of Ida madra Geopark, this
study will set an example for other geopark areas on how Geoparks can be integrated into the
spatial database with GIS and how a digital tourism platform should be established in geoparks.
The digital tourism platform will make significant contributions to geo-heritage and geotourism
areas to be navigable, visible and understandable, and to reach more people in geoparks.
Keywords: Geopark, Gis, Lidar, Photogrammetry, Ida Madra Geopark
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MUNZUR DAGLARI VE YAKIN CEVRESININ JEOPARK POTANSIYELI / GEOPARK
POTENTIAL OF THE MUNZUR MOUNTAINS AND ITS SURROUNDINGS

Zeynel CILGIN

Munzur Universitesi, Cografya Béliimti, Tunceli, zeynelcilgin@munzur.edu.tr

OZET

Jeoparklar, sinirlari belirli bir alan icerisinde egitsel, bilimsel ve turistik agidan 6éneme sahip
jeositleri kisa mesafeler dahilinde barindiran alanlar olarak tanimlanmaktadir. Jeoparklar,
jeositlerin korunup gelecek kusaklara aktarilmasimi amaglayan birer koruma alani, ayni
zamanda yore halkinin sosyal ve Kkiiltiirel kalkinmasini amaclayan birer stirdiiriilebilir kalkinma
alanmi olarak degerlendirilmektedir. Tiirkiye'nin dogusunda, biiytiik 6lgtide Tunceli il sinirlar
icinde yer alan Munzur Daglar1 ve yakin cevresinde (Munzur Vadisi Milli Parki dahil olmak
tizere) farkl jeolojik-jeomorfolojik siireclerle olusan jeosit toplulugu jeopark potansiyeli
acisindan incelenmistir. Munzur Daglari, basta tektonik, buzul, karst, fliivyal ve periglasiyal
olmak tizere cesitli etken ve siireclerin etkisine maruz kalarak giinlimiizdeki goriiniimiini
almiglardir. Bu etken ve siireclerin dongiisel olarak meydana gelmesine bagh olarak alan
polisiklik/polijenik bir yersekli topluluklar1 ortaya ¢ikmistir. Bu yersekli topluluklarindan buzul
vadileri, glasiyal sirkler, asili vadiler ve bunlara baglh olarak olusan selaleler, sayilari1 80’i bulan
buzul golleri, Ovacik Ovasi’'na kadar ulasan genc¢ buzul ¢ékelleri; Munzur Cayi’'na ve sonrasinda
Munzur Vadisine kaynaklik eden karstik Munzur Gozeleri, Munzur Daglarinda yer alan
magaralar, diidenler, karstik depresyonlar ve bu depresyonlarda bulunan yayla alanlari, Munzur
Daglar1 gilineyinde yer alan dogrultu atimli Ovacik Fay1 ve bu fayin olusturdugu morfolojik
unsurlar alanda ¢ok sayida jeositin bir arada bulunmasini saglamistir. Bununla birlikte, Munzur
Vadisi Milli Parkinin sundugu dogal peyzaj ve bazilar1 endemik olan zengin flora ve fauna ile
birlikte essiz jeolojik ve jeomorfolojik olusumlar Munzur Daglar1 ve Munzur Vadisi'ni giin
gectikce daha bir ilgi odag1 haline getirmektedir. Birden fazla jeositin bir arada bulunmasj, flora
ve fauna zenginligi Munzur Vadisi Milli Parki ve yakin c¢evresinin jeopark acisindan ytksek
potansiyele sahip oldugunu géstermektedir. Doga turizmi kapsaminda bdlgeye gelen ziyaretgi
sayisinin her gecen yi1l artmasi bu potansiyeli teyit eder niteliktedir.

Anahtar Kelimeler: Munzur Daglari, Munzur Vadisi Milli Parki, Jeopark, Jeosit.

ABSTRACT

Geoparks are defined as areas whose boundaries are within short distances containing
geosites of educational, scientific, and touristic significance. Geoparks are regarded as
conservation areas aiming to protect geosites and transfer them to future generations, as well as
sustainable development areas aiming at the social and cultural development of local people.
Geosites in the Munzur its surroundings (including the Munzur Mountains Valley National Park),
which are situated in Tunceli Province in Eastern Turkiye, have been examined in terms of the
potential of the geopark. The Munzur Mountains have acquired their present appearance by
being affected by various factors and processes, primarily tectonic, glacial, karst, fluvial and
periglacial. Due to the cyclical occurrence of these factors and processes, polycyclic/polygenic
landform assemblages have been formed in the area. Among these are glacial valleys, glacial
cirques, hanging valleys and related waterfalls, glacial lakes up to 60 in number, young glacial
sediments that reach Ovacik Plain; karstic Munzur Springs, which are the source of Munzur
Stream flowing through Munzur Valley, caves in the Munzur Mountains, sinkholes, karstic
depressions and camping sites in those depressions, strike-slip Ovacik Fault in the south of the
Munzur Mountains and morphological elements created by this fault all of which allowed
numerous geosites to be found within a short distance. In addition, natural landscape of the
Munzur Valley National Park and the unique geological and geomorphological formations,
together with rich flora and fauna, some of which are endemic, make the Munzur Mountains and
the Munzur Valley center of attention day after day. The co-existence of more than one geosites,
the richness of flora and fauna shows that the Munzur Valley National Park and its surroundings
have a high potential for a geopark. Increase in the number visitors to the region every year for
nature tourism confirms this potential.

Keywords: Munzur Valley National Park, Munzur Mountains, Geosite, Geopark.
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BEYDAGLARI'NIN JEOMORFOLOJiIK GELiSIMINE MORFOMETRIK YAKLASIM /
MORPHOMETRIC APPROACH TO THE GEOMORPHOLOGICAL DEVELOPMENT OF
BEYDAGLARI

Fatih DARICI! & Cihan BAYRAKDAR?
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OZET

Calisma alani, Teke Yarimadasi’'nin en dogusunda bulunan, bélgenin en ytiksek zirvesine
(Kizlarsivrisi Tepe, 3070 m) sahip olan Beydaglari, ana hatlariyla gilineybati-kuzeydogu
dogrultusunda uzanis gosteren, batida Elmali Ovasi (1100 m), doguda Alakir Cay1 arasinda yer
almaktadir. Beydaglar1 kuzeydogu-giineybati dogrultusunda yaklasik 50 km uzunluga, dogu-bati
dogrultusunda 35 km genislige, 2700 m’yi gecen bir¢ok ytikselti barindiran oldukea ytiksek bir
kiitledir. Yapisal 6zellikleri bakimindan biitiiniiyle otokton yapili ve biiylik 6l¢liide karbonath
birimlerden olusan Beydaglari, kuzeybatida Likya naplari ile doguda Antalya naplari tarafindan
siirtiklenim 6zelligi gosterir. Calisma alani bu nap hareketlerinden etkilenerek kaya birimlerinin
yapisini olduk¢a karmasik hale getirmistir. Bu c¢alismada Beydaglar’'nin jeomorfolojik
gelisiminde rol oynayan etken ve stireclerin Cografi Bilgi Sistemleri (CBS), morfometrik analizler
ve arazi calismalariyla desteklenerek belirlenmesi amac¢lanmistir. Bu kapsamda birtakim
jeomorfik indislerden faydalanilmistir. Bunlar; hipsometrik egri ve integrali, dag cephesi siniizite
indeksi, kapali depresyon analizi ve swath profillerdir.

Elde edilen sonuglara gore, Beydaglar’nin Hipsometrik egri ve integral degerleri
incelendiginde integral degerinin 0,48 ciktig1i, hipsometrik egrinin belirgin bir devamlilik
gostermedigi gorilmektedir. 1500 m seviyelerine kadar i¢cbiikey egri, akarsularin asindirdigi
yamag arazilerini ve ova tabanlarini yansitirken, 1800 m seviyesi lizerinde dis biikey egri ise
faylara bagh geng evreyi yansitmaktadir. Bu degerler sahanin olgunluk evresinden genclige gecis
asamasinda oldugunu gostermektedir. Yine Beydaglari’'nda 6 farkli noktada hesaplanan dag
cephesi sinlizite oranlari, 1.35-1.82 arasinda degismektedir. Bu siniizite oranlarina gore, dagin
gliney, giineybati ve glineydogu yamacinda hesaplanan degerler yiliksek derecede tektonik
aktiviteyi yansitirken, kuzeybati ve kuzeydogu yamacinda hesaplanan degerler tektonik
aktivitenin nispeten daha zayif oldugu alanlar1 yansitir. Beydaglari’'nda karstik kapal
depresyonlarin dagilisi ve bu dagilis1 lizerinde etkili olan faktorlerin ortaya konmasinda kapal
depresyon analizinden faydalanilmistir. Yapilan analize gore, 1.761 km?’lik alanda derinlikleri
96 m'yi ulasan kapali depresyonlar (dolinler, uvalalar ve polyeler) tespit edilmistir. Bu kapali
depresyonlar arasinda en baskin ylizey sekillerini dolinler olusturmaktadir. Kapali
depresyonlarin dagilislar1 homojen olmamakla birlikte 6zellikle 2000 m seviyeleri {izerinde
kiitlenin uzanis dogrultusuna paralel olarak giineybati-kuzeydogu kesimlerinde yogunlasmistir.
Bu yogunluk iizerinde sahadaki litolojik ve tektonik etkenlerin 6nemli rol oynadig
ongorillmektedir. Beydaglari’'nin uzun ve kisa dénemli evrimini dl¢iilmesinde ise Swath profilleri
kullanilmistir. Elde edilen Swath profilleri gostermektedir ki kiitlenin dogu boéliimleri
ylikselmeye maruz kalma delilleri gosterirken, bati ve orta boliimleri ise diisiik lokal relief
degerleri vermekte olup, genis karstik depresyonlara ve olgun bir drenaj agina sahiptir. Bu
sonuclar degerlendirildiginde bolgeyi etkileyen genisleme tektoniginin Beydaglari'mi etkiledigi
gibi bolge topografyasinin sekillenmesinde nap hareketlerinin, diisey ve normal faylarin rol
oynadigi goriilmektedir.

Anahtar Kelimeler: Beydaglari, Morfometri, Cografi Bilgi Sistemleri, Jeomorfoloji

ABSTRACT

The study area is located in the east of Teke Peninsula, with the highest peak of the
region (Kizlarsivrisi Peak, 3070 m) Beydaglari, extending in the southwest-northeast direction,
between Elmali Plain (1100 m) in the west and Alakir River in the east. Beydaglari is a very high
mass with a length of approximately 50 km in the northeast-southwest direction, 35 km wide in
the east-west direction, and containing many heights exceeding 2700 m. The Beydaglari, which
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is composed of completely autochthonous and largely carbonated units in terms of its structural
features, shows overthrust characteristics by the Lycian nappes in the northwest and the
Antalya nappes in the east. In this study, it is aimed to determine the factors and processes that
play a role in the geomorphological development of Beydaglari, by supporting Geographical
Information Systems (GIS), morphometric analyzes and field studies. In this context, some
geomorphic indices were used. These; hypsometric curve and integral, mountain front sinusity
index, closed depression analysis and swath profiles.

According to the results obtained, when the hypsometric curve and integral values of
Beydaglar1 are examined, it is seen that the integral value is 0.48, and the hypsometric curve
does not show a clear continuity. The concave curve up to 1500 m levels reflects the slope
terrain eroded by the streams and the plains, while the convex curve above 1800 m level reflects
the young stage due to the faults. These values show that the field is in the transition stage from
maturity to youth. Again, the mountain front sinusity ratios calculated at 6 different points in
Beydaglar1 vary between 1.35-1.82.According to these sinusity rates, the values calculated on
the south, southwest and southeast slopes of the mountain reflect the high degree of tectonic
activity, while the values calculated on the northwest and northeast slopes reflect the areas
where tectonic activity is relatively weaker. Closed depression analysis was used to determine
the distribution of karstic closed depressions in Beydaglar1 and the factors affecting this
distribution. According to the analysis, closed depressions (dolins, uvalas and poljes) with
depths reaching 96 m were detected in an area of 1.761 km2. Among these closed depressions,
dolines constitute the most dominant surface forms. Although the distribution of the closed
depressions is not homogeneous, they are concentrated in the southwest-northeast parts of the
mass in parallel with the extension direction of the mass, especially above 2000 m levels. It is
predicted that the lithological and tectonic factors in the area play an important role on this
density. Swath profiles were used to measure the long- and short-term evolution of Beydaglari.
The swath profiles obtained show that the eastern parts of the mass show evidence of exposure
to uplift, while the western and central parts of the mass show low local relief values, have wide
karst depressions and a mature drainage network. When these results are evaluated, it is seen
that the expansion tectonics affecting the region affect Beydaglar1 and nappe movements,
vertical and normal faults play a role in shaping the topography of the region.

Keywords: Beydaglari, Morphometry, Geographic Information Systems, Geomorphology
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DAGLIK FRIGYA’'DA COK-KRITERLI YAKLASIMLA BAG ALANLARININ
REKONSTRUKSIYONU VE ANTIK UZUM PRESLERININ JEOSIT OLARAK
DEGERLENDIRILMESi / RECONSTRUCTION OF VINEYARD SITES USING
MULTICRITERIA APPROACH AND EVALUATION OF ANCIENT WINE PRESSES FOR
GEOSITE IN THE HIGHLANDS OF PHRYGIA

Onur BEKTAS

Istanbul Universitesi, Cografya Béliimii, onurxbektas@gmail.com

OZET

10 8 ve 7. yiizyillarda Anadolu’da giiclii bir siyasi organizasyon olarak altin ¢aglarin1 yasamis
olan Friglerin bagcilig1 mesgale edindigine dair arkeolojik deliller bulunmaktadir. Anadolu’da
dogal ve beserl cevre etkilesimi neticesinde gelistirilen birtakim uygulamalar ge¢mis ve
glinlimiiz arasinda benzer kiiltiirel izlerin ortaya ¢cikmasina yol agmistir. Bu anlamda bir kiiltiir
hazinesi olan Anadolu, yasanilan dogal cevrenin insanin giinliik yasayis bi¢cimine yansimasi
bakimindan c¢arpici Orneklerle doludur. Bu ornekler o kadar coktur ki koklesmis ve
geleneksellesmis uygulamalarin taniklarindan birisi de Daglik Frigya’'daki piroklastik kayalara
oyulmak suretiyle olusturulan tiziim presleridir. Glinlimiizde halen siirdiiriilen geleneksel
yontemlerle lizlim pekmezi iiretimi tarihin ¢ok eski ¢aglarindan beridir bu bilgilerin gliniimiize
miras kaldigini ve gelecek nesillere de kalmasi gerektigini sdylemektedir. Bu ¢alisma; cografi
cevrenin etkisiyle sekillenen bir kiiltiir mirasin1 tanitma, Daglik Frigya’da bagcilik yapildigina
dair arkeolojik buluntularin cografi bir zemine dayandirilmasi, dogal ortam kosullarinin
imkanlar 6l¢ilisiinde bagciligin uygulanabilirliginin tespiti ve iiziim preslerinin jeosit olarak
tescil edilmesi ile ilgili bir degerlendirme amaci giitmektedir.

Bu hedef dogrultusunda 12,5 m ¢6zlnirliiglinde ALOS PALSAR sayisal yiikselti modeli,
jeoloji haritasi, topografya haritasi, toprak verileri ve ham verilerin analizi sonucu tiretilen diger
ciktilar kullanilmigtir. ilk olarak Daglik Frigya'da bagcilik faaliyetine iliskin arkeolojik deliller
ortaya konmus, ikinci olarak bagciligin ekolojik gereksinimleri ve yer sec¢imi kriterleri tizerinde
durulmus ve son olarak fiziki cografya parametreleri esas alinarak potansiyel olarak bag ziraati
icin uygun sahalarin rekonstriiksiyonu yapilmistir. Bagciligi etkileyen fiziki ve beseri cografya
faktorlerinden soz edilebilir. Genel olarak topografyanin kontrol edici oldugu mezoklimatik ve
mikroklimatik kosullar bag alanlarinin yer secimi ve sarap kalitesinde belirleyici rol
oynamaktadir. Bu baglamda degerlendirildiginde, lizim asmasinin ekolojik istekleri dikkate
alinarak, fiziki cografya parametreleri 6zellikle de topoklimatik 6zellikler (yiikselti, egim, baki,
glineslenme, goriilebilirlik, soguk hava drenaji, riizgdr maruziyet indeksi, akarsuya yakinlik,
topografik nemlilik indeksi, litolojik birimler, toprak, giincel-paleo arazi kullanimi ve arazi
ortiisii) arasindaki karsilikli iliskiler ¢ok kriterli karar verme yontemlerinden Analitik Hiyerarsi
Prosesi (AHP) ile belirlenmis ve cografi bilgi sistemleri araglarindan agirlikhi ¢akistirma islemi
uygulanarak modellenmistir. Modellenmis veri FAO sistemine gore c¢cok uygun (S1), orta
derecede uygun (S2), marjinal olarak uygun (S3) ve uygun olmayan (N) sahalar olarak
siniflandirilarak uygulanabilirligin mekansal ve oransal dagilisi harita ve grafikler araciligiyla
gosterilmistir. Mevcut veriler Daglik Frigya’da kiltiir mirasinin yakin cevresinde {iziim
asmasinin yetistirilmesi icin elverisli kosullarin var oldugunu belirtmektedir. Buna gore bagcilik
icin uygun alanlar ¢ogunlukla jeomorfolojik olarak vadi tabanlar: ve bitisigindeki az-orta egimli
yamaglardir.

Bu bulgular 1s181nda ortaya ¢ikan sonuglar; Paleolanduse modeli agimlandiginda ve modelin
eksik pargalar1 goz 6niine alinmak kosuluyla kiiltiir mirasinin yogunlastigi yerlerde bagcilik i¢in
uygun zirai kosullarin var oldugu, giiniimiizde boélgede yok olmaya yiiz tutmus geleneksel
yontemlerle elde edilen bag lriinlerinin katma degerli iirtinlere (geoproduct) doniistiiriilerek
kirsal kalkinmaya hizmet edebilecegi ve {liziim preslerinin arkeolojik jeosit olarak jeopark
konsepti icerisinde degerlendirilmesi gerekliligidir.

Anahtar Kelimeler: Frigler, Paleo Arazi Kullanimi, Bagcilik, Uziim Presi, Jeosit
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ABSTRACT

There is archaeological evidence that the Phrygians, who experienced their golden age as a
powerful political organization in Anatolia in the 8th and 7th centuries BC, engaged in
viticulture. A number of practices developed as a result of the interaction of natural and human
environment in Anatolia have led to the emergence of similar cultural traces between the past
and the present. In this sense, Anatolia, which is a cultural treasure, is full of striking examples in
terms of the reflection of the natural environment on the daily way of life of human. These
examples are so numerous that one of the witnesses of the deep-rooted and traditional practices
is the wine presses created by carving into the pyroclastic rocks in the Phrygian Highlands.
Grape molasses production with the traditional methods that are still maintained today says that
this information has been inherited since the very old times of history and should be left to
future generations. This study: It aims to introduce a cultural heritage shaped by the influence of
the geographical environment, to base the archaeological finds of viticulture in Phrygian
Highlands on a geographical basis, to determine the feasibility of viticulture to the extent of the
possibilities of natural environmental conditions and to evaluate the registration of wine presses
as geosite.

In line with this goal, ALOS PALSAR digital elevation model with a resolution of 12.5 m,
geological map, topography map, soil data and other outputs produced as a result of the analysis
of raw data were used. Firstly, archaeological evidence of viticulture activity in Phrygian
Highlands was revealed, secondly, ecological requirements of viticulture and site selection
criteria were emphasized, and finally, potentially suitable areas for vineyard cultivation were
reconstructed based on physical geography parameters. Physical and human geography factors
affecting viticulture can be mentioned. In general, mesoclimatic and microclimatic conditions,
where topography is controlling, play a decisive role in the selection of vineyard areas, and wine
quality. When evaluated in this context, considering the ecological demands of the grape vine,
the interrelationships between physical geography parameters, especially topoclimatic features,
(altitude, slope, aspect, solar radiation, visibility, cold air drainage, wind exposition index,
distance from river, topographic wetness index, lithological units, soil, contemporary-paleo
landuse and landcover) were determined by the Analytical Hierarchy Process (AHP), one of the
multi-criteria decision-making methods, and modelled by applying weighted overlay process.
Modelled data are classified as highly suitable (S1), moderately suitable (S2), marginally suitable
(S3), and not suitable (N) sites according to the FAO system. The spatial and proportional
distribution of applicability is shown through maps and graphs. The available data indicate that
there are favourable conditions for the cultivation of grape vines in the immediate vicinity of the
cultural heritage in the Phrygian Highlands. Accordingly, suitable areas for viticulture are mostly
geomorphologically valley floors and adjacent slopes with low to moderate slopes.

The results that emerged in the light of these findings are as follows:

When the paleolanduse model is dissected and the missing parts of the model are taken into
consideration, there are suitable agricultural conditions for viticulture in places where cultural
heritage is concentrated in the Phrygian Highlands. Today, vineyard products obtained by
traditional methods, which are on the verge of extinction in the region, can be serve for rural
development by converting value-added products (geoproduct). Ancient wine presses can be
evaluated as an archaeological geosite within the concept of geopark.

Keywords: Phrygians, Paleolanduse, Viticulture, Wine Presses, Geosite
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KUZEY ANADOLU FAYI (KAF) VE KUZEYDOGU ANADOLU FAYI'NIN (KDAF) KESISME
BOLGESININ HEYELAN DUYARLILIK ANALIZI (ERZINCAN OVASI KUZEYI) /
LANDSLIDE SENSITIVITY ANALYSIS OF THE INTERSECTION ZONE OF THE NORTH
ANATOLIA FAULT (NAF) AND THE NORTHEAST ANATOLIA FAULT (NEAF) (NORTH
OF ERZINCAN PLAIN)
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OZET

Bu c¢alismada, Erzincan Ovasi’nin kuzeyinde kesisen Kuzey Anadolu Fay1 (KAF) ile
Kuzeydogu Anadolu Fayr'nin kesisme bolgesinin heyelan duyarlilik analizi yapilmistir. Farklh
dogrultuda hareket eden iki fay Erzincan Ovasi kuzeyinde kesismektedir. Kesisme alaninda
tektonik hareketler, litoloji ve iklim ozellikleri nedeniyle cok genis alanli heyelanlar meydana
gelmistir. Ulasim ve yerlesmeleri etkileyen bu heyelanlar yérede yasayan niifus icin ciddi bir
sorun olusturmaktadir. Temelde serpantinler bunun tizerinde ise ¢akiltasi, kumtasi ve marnh
litolojilerin varligir heyelan gelisimini hizlandirmaktadir. Erzincan Ovasi kuzeyinde Dereyurt,
Gilizyurdu ve Cayirli yerlesmesi arasindaki iicgende kalan alanda heyelan yogunlugu
artmaktadir. Bu alandaki heyelan yogunlugunun artisi ile iki fayin kesismesi arasinda dogrudan
iliski bulunmaktadir. incelenen alandaki heyelanlar kar erimelerinin arttigi ilkbahar mevsiminde
harekete gecmektedir. Bu siirecte iklim 6n plana ¢iksa da arazinin faylarla kesilmis olmasi
heyelan olusumunu hizlandirmaktadir. Boylece tektonik, litoloji ve iklim etkisinde gelisen genis
alanl heyelanlar biitiin beseri faaliyetleri etkilemektedir. Heyelanlar bu alanda yasayan insanlar
icin asilmasi imkansiz bir sorun olarak gorilmektedir. Bu sorunun ¢6ziimiine katki saglayacagi
diistincesi ile bu alanin heyelan duyarlilik analizi yapilmistir. Yapilan analizlerde analitik
hiyerarsi yontemi kullanilmistir. Bu yontemde litoloji, ylkselti, egim, baki, yagis 6zellikleri, fay
hatlarina uzaklik, akarsu aglarina uzaklik ve bitki ortiisii gibi parametreler kullanilarak tematik
haritalar hazirlanmistir. Daha sonra Maden Tetkik ve Arama Genel Midirliigi'niin heyelan
envanter verileri sayisal altlik olarak kullanilmistir. Olusturulan tematik harita verileri ile
heyelan envanter verileri iliskilendirilerek frekans oranlari belirlenmistir. Bu son iliskilendirme
ile birlikte heyelan duyarlilik haritasi olusturulmustur. Duyarlilik haritasina gére heyelanlarin
KAF ile KDAF'nin kesisme bolgesinde, ¢akiltasi, kumtasi ve marnli litolojilerin yayilis alanlarinda
yogunlastig1 belirlenmistir. iki fayin kesisme alan disinda da benzer litoloji ve iklim 6zellikleri
goriilmesine ragmen heyelan yogunlugunun diisiik olmasi bu alandaki heyelanlarin gelisiminde
faylarin etkili oldugunu gostermektedir. Sonucgta iki fayin kesisme alaninda kalan kirsal
yerlesmelere yapilacak yatirimlarda oncelikli olarak heyelanlar dikkate alinmalidir.

Anahtar Kelimeler: Kuzey Anadolu Fayi, Kuzeydogu Anadolu Fayi, Heyelan, Heyelan Duyarlik

analizi

ABSTRACT

In this study, landslide sensitivity analysis of the intersection of the North Anatolian Fault
(NAF) and the Northeast Anatolian Fault, which intersects in the north of the Erzincan Plain, was
carried out. Two faults moving in different directions intersect in the north of Erzincan Plain.
Large-area landslides have occurred in the intersection area due to tectonic movements,
lithology and climate characteristics. These landslides, which affect transportation and
settlements, pose a serious problem for the population living in the region. Mainly serpentines
and the presence of conglomerate, sandstone and marly lithologies accelerate the development
of landslides. The density of landslides increases in the area remaining in the triangle between
Dereyurt, Glizyurdu and Cayirh settlements in the north of Erzincan Plain. There is a direct
relationship between the increase in landslide intensity in this area and the intersection of two
faults. The landslides in the investigated area take action in the spring season when the snow
melts increase. Although the climate comes to the fore in this process, the fact that the land is cut
by faults accelerates the formation of landslides. Thus, large-area landslides developed under
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the influence of tectonic, lithology and climate affect all human activities. Landslides are seen as
an insurmountable problem for the people living in this area. With the thought that it will
contribute to the solution of this problem, a landslide sensitivity analysis of this area has been
made. Analytical hierarchy method was used in the analysis. In this method, thematic maps were
prepared using parameters such as lithology, elevation, slope, aspect, precipitation
characteristics, distance to fault lines, distance to river networks and vegetation. Then, the
landslide inventory data of the General Directorate of Mineral Research and Exploration was
used as a digital base. Frequency rates were determined by correlating the thematic map data
and landslide inventory data. With this last association, a landslide sensitivity map was created.
According to the sensitivity map, it was determined that the landslides were concentrated in the
intersection area of the NAF and the NEF, in the distribution areas of conglomerate, sandstone
and marly lithologies. Although similar lithology and climate characteristics are observed
outside the intersection area of the two faults, the low landslide density indicates that the faults
are effective in the development of landslides in this area. As a result, landslides should be taken
into account primarily in investments to be made in the short settlements in the intersection
area of the two faults.

Keywords: North Anatolian Fault, Northeast Anatolian Fault, Landslide, Landslide sensitivity

analysis
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OZET

Poyrali - igneada karayolu, Trakya Yarimadasi'min en yiiksek kesimini olusturan Istiranca
(Y1ldiz) Daglarr’'ni giineybati — kuzeydogu dogrultusunda gecen 60,3 km uzunlugunda bir ulasim
hattidir. Karayolu Poyrali civarinda 300 m civarindan baslamakta, daglik kesimde 800 metreye
cikmakta, igneada’da deniz seviyesine inmektedir. Bu ulasim hatti, igneada cevresine yapilmasi
planlanan niikleer ve termik santral planlari, liman ¢alismasi, Bulgaristan ile yeni sinir kapisi
acilmasina yonelik girisimler nedeniyle giderek énem kazanmaktadir. Tali bir karayolu 6zelligi
tasiyan yolda son yillarda artan ihtiyaca bagh olarak genisletme calismalar1 dikkat cekmektedir.
Bu c¢alismada yol yapim ¢alismalari ile birlikte etkinligi arttig1 goézlemlenen kiitle hareketlerinin
tespiti, nedenlerinin sorgulanmasi ve ¢6ziim Onerilerinin sunulmasi amag¢lanmistir. Bu amaca
ulasilabilmesi amaciyla oncelikle eski ve yeni karayolu ulasim hatlar1 belirlenmistir. Ayni
zamanda karayolu iizerinde ge¢mis zamanlarda yasanmis kiitle hareketleri ile ilgili kayitlar
sorgulanmistir. Ayrica karayolunun gectigi sahalarda anakaya, iklim, jeomorfoloji (dogrultu,
ylkselti, egim, baki ve yarilma derecesi) bitki oOrtiisii gibi kiitle hareketlerini etkileyen
faktorlerin tespit edilmesi ve haritalanmasi gerceklestirilmistir. Bu hazirlik calismalar
sonrasinda karayolu iizerinde ayrintili ve dikkatli bir arazi calismasi yapilmistir. Oncelikle kiitle
hareketlerinin konumlar1 belirlenmis ve haritalara islenmistir. Kiitle hareketlerinin belirlendigi
noktalarda dogal ortam 0zellikleri ile karayolu insaat ¢alismalar1 arasindaki etkilesim
sorgulanmistir. Karayolu {lizerinde genellikle granit ve granodiyorit kayag¢larinin bulunduguy,
karayolu yapimi ve genisletme calismalarinin yamac¢ dengesinde ciddi degisimler meydana
getirdigi belirlenmistir. Granit ve granodiyorit kayaclari iizerinde nemli iklim ve bitki ortiisii
kosullar1 altinda kimyasal ve fiziksel siireclerle gerceklesen giinlenmenin etkisiyle kalinligi 10
metreye varan ve kiitle hareketlerine yatkin ayrismis malzeme olustugu tespit edilmistir.
Karayolu calismalarinin basta anakaya o6zellikleri ve buna bagh olarak gelisen giinlenme
siireclerinin yeterli 6lciide dikkate alinmadan gerceklestirilmesi nedeniyle giderek etkinligi
artan ve can ve mal kaybi riski olusturabilecek kiitle hareketleri, coziilmesi gereken ciddi bir
sorun olarak goriilmelidir. Bu kapsamda yol giizergdht {izerinde yamac¢ egimlerinin
degistirilmesi nedeniyle olusan stabilite sorunlarinin ortadan kaldirilmasi ile ilgili islemlerde
ayrismis anakaya malzemesinin kalinlig1 6zellikle dikkate alinmalidir.

Anahtar Kelimeler: Kiitle Hareketleri, Poyrali - igneada Karayolu, Risk Degerlendirmesi,

Istiranca (Yildiz) Daglari

ABSTRACT

Poyrali- igneada highway is a 60.3 km. long transportation line that passes the Istranca
(Yildiz) Mountains, which form the highest part of the Thrace Peninsula, in the southwest -
northeast direction. The highway starts from around 300m. around Poyrali, goes up to 800
meters in the mountainous area, and descends to sea level in igneada. This transportation line is
gaining importance due to the nuclear and thermal power plant plans planned to be built around
Igneada, the port work, and the attempts to open a new border gate with Bulgaria. The road,
which has the characteristics of a secondary highway, draws attention due to the increasing
need in recent years. In this paper, it is aimed to determine the mass movements, which are
observed to increase in efficiency with the road construction works, to question their causes and
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to present solutions. In order to achieve this aim, first of all, old and new road transportation
lines were determined. At the same time, records of mass movements on the highway in the past
were questioned. In addition, the factors affecting mass movements such as bedrock, climate,
geomorphology (direction, elevation, slope, aspect and splitting degree) and vegetation in the
areas where the highway passes were determined and mapped. After these preparatory works, a
detailed and careful field study was conducted on the highway. First of all, the positions of the
mass movements were determined and recorded on the maps. The interaction between natural
environment characteristics and highway construction works was questioned at the points
where mass movements were determined. It has been determined that there are generally
granite and granodiorite rocks on the highway, and that the highway construction and widening
works have caused serious changes in the slope balance. It has been determined that weathered
material with a thickness of up to 10 meters and prone to mass movements is formed on granite
and granodiorite rocks under humid climate and vegetation conditions due to the effect of
weathering by chemical and physical processes. Due to the fact that the highway works are
carried out without adequate consideration of the bedrock characteristics and the associated
recovery processes which are becoming increasingly effective and may pose a risk of loss of life
and property, should be seen as a serious problem that needs to be solved. In this context, the
thickness of the weathered bedrock material should be taken into account in the operations
related to the elimination of stability problems caused by changing the slopes on the road route.
Keywords: Mass Movements, Poyral - [gneada Highway, Risk Assessment, Istranca (Yildiz)

Mountains

23



Uluslararasi Jeomorfoloji Sempozyumu - 2022 / Kula - Salihli

SURDURULEBILIR ENERJi ILETiMi BAGLAMINDA HEYELAN TEHLIiKE
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OZET

Enerjinin siirdiiriilebilir kullanimi, niifusun ve sanayilesmenin hizli bir sekilde arttig:
glinlimiizde en oOnemli sosyokiiltiirel ve ekonomik tartismalardan birisidir. Bu baglamda
enerjinin siirdiiriilebilirligi; tiretim, iletim ve dagitim faaliyetlerinin kesintiye ugramadan devam
etmesi ile yakindan iligkilidir. Dogal ya da antropojenik unsurlarin, enerji tretim tesisleri ile
tiiketim alanlar1 arasindaki baglantiy1 saglayan enerji nakil hatlarini olumsuz etkilemesi, enerji
iletiminde kesintiye neden olarak, sosyokiiltiirel ve ekonomik zararlarin olusmasina neden
olmaktadir. Cogunlukla dogal fenomenler ya da antropojenik faaliyetler sonucunda; yamaci
olusturan kaya, toprak ve molozun egim dogrultusunda hareket etmesi ile heyelan olarak
adlandirilan kiitle hareketleri meydana gelir. Heyelanlar zeminde olusturduklari deformasyonlar
ile enerji nakil hatlarin1 olumsuz yonde etkilerler. Bu acidan ¢alisma kapsaminda enerji nakil
hatlarinin giizergahlarinda olusabilecek heyelanlara bagli sorunlarin 6niine geg¢ebilmek ve
siirdiiriilebilir enerji iletimine katkida bulunmak adina, enerji nakil hatti giizergahlarindaki
heyelanlarin tehlike durumlari analiz edilmistir. Heyelan tehlike degerlendirmesi icin ilk olarak,
heyelan envanterleri hazirlanmistir. Heyelan envanterleri ile Hava LiDAR verilerinden iiretilen
yliksek mekansal ¢ozilintirliige sahip Sayisal Yiikselti Modelleri (SYM) kullanilarak; heyelanlar
icerisinde gelisen ylizey erozyonu, topografik engebelilik, hacim, heyelan aynasinin sarpligi,
gerilme-makaslama catlaklar1 ve egim degerleri gibi topografik parametreler analiz edilmistir.
Bu topografik parametreler M-AHP (Modified Analytical Hierarchy Process) yontemi
kullanilarak her bir heyelan icin ayr1 ayri1 degerlendirilmis ve jeomorfolojik tehlike durumlari
hesaplanmistir. Calisma sonucunda M-AHP yontemi ile uzman goriisiiniin yari-kantitatif bir
temelde degerlendirildigi, enerji nakil hatti1 projelerinde yararlanilmasi amaciyla jeomorfolojik
degerlendirmeleri temel alan 6lciilebilir bir karar destek sistemi gelistirilmistir. Enerji nakil
hatlarinin giizergahlarinin belirlenmesinde; uzman gortsiine bagh yontemlere dayanan heyelan
tehlike degerlendirmelerine, kural temelli bir yaklasim getirilmistir. Bu kapsamda enerji nakil
hatlarinin giizergahlarinda gelisen heyelanlara bagh olusabilecek tehlikelerin azaltilmasina ve
stirdiiriilebilir enerji iletiminin saglanmasina katkida bulunulmustur.

Anahtar Kelimeler: Heyelan, heyelan haritalamasi, heyelan tehlike degerlendirmesi, LiDAR,

stirdiiriilebilir enerji

ABSTRACT

The sustainable use of energy is one of the most important sociocultural and economic
debates in today's world of rapid population growth and industrialization. In this context, the
sustainability of energy is closely related to the continuation of production, transmission and
distribution activities without interruption. When natural or anthropogenic factors adversely
affect the energy transmission lines that provide the connection between energy production
facilities and consumption areas, it causes interruptions in energy transmission and causes
sociocultural and economic damages. Mostly as a result of natural phenomena or anthropogenic
activities; mass movements called landslides occur when the rock, soil and debris forming the
hillslope move in the direction of the slope. Landslides adversely affect power transmission lines
with the deformations they cause in the ground. From this point of view, within the scope of the
study, the hazard conditions of landslides on the routes of power transmission lines were
analyzed in order to prevent problems due to landslides that may occur on the routes of power
transmission lines and to contribute to sustainable energy transmission. First, landslide
inventories were prepared for landslide hazard assessment. Using high spatial resolution Digital
Elevation Models (DEMs) produced from Airborne LiDAR data and landslide inventories;
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topographic parameters such as surface erosion, topographic roughness, volume, steepness of
the landslide mirror, stress-shear cracks and slope values within the landslide were analyzed.
These topographic parameters were evaluated separately for each landslide using M-AHP
(Modified Analytical Hierarchy Process) method and geomorphological hazard status was
calculated. As a result of the study, a measurable decision support system based on
geomorphological assessments was developed for use in energy transmission line projects,
where expert opinion was evaluated on a semi-quantitative basis with the M-AHP method. A
rule-based approach has been introduced to landslide hazard assessments on expert-based in
determining the routes of power transmission lines. In this context, reducing the dangers that
may arise due to landslides on the routes of energy transmission lines and contributed to
sustainable energy transmission.

Keywords: Landslide, landslide mapping, landslide hazard assessment, LiDAR, sustainable

energy
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OZET

Yeryliziiniin degismesinde ve sekillenmesinde etkili olan dogal olaylardan bir tanesi kiitle
hareketleridir. Duyarlik, giinlimiizde kiitle hareketine maruz kalan alanlar gelecekte de kiitle
hareketlerine maruz kalabilir savindan yola c¢ikarak kiitle hareketlerinin gerceklesme
potansiyelinin belirlenmesidir. Duyarhlik haritalari, kiitle hareketlerinin olusumlar: lizerinde
etkili olan giliniimiizdeki hazirlayic1 ve tetikleyici parametrelin, gelecekte de etkili olabilecegi
distiniilerek hazirlanir. Duyarlilik analizi, alansal bazda yapilan kiitle hareketleri calismalarinda
ilk adim1 olusturup, risk ve tehlikenin belirlenmesine yonelik calismalarin yiiriitiilmesinde etkin
rol oynar. Arastirma sahasi olarak secilen Cifthisar havzasi ve cevresi Giineydogu Anadolu
Bolgesinin, Orta Firat Boliimiinde yer almaktadir. idari olarak Adiyaman iline bagh Gerger ilce
sinirlan icerisinde kalan Cifthisar havzasi Nemrut Dag1 Milli Parki'nin dogusunda yer alir.
Gerger ilce merkezi havzanin kuzeydogusunda konumlanmistir. Cifthisar havzasi ve cevresinde
kiitle hareketleri yogun sekilde gerceklesmistir, gerceklesmektedir. Bu arastirma sahadaki kiitle
hareketlerinin haritalanmasi ve duyarlilik analizi yapilarak, havzanin ve yakin cevresinin kiitle
hareketleri duyarlilik haritasinin iiretilmesi amaglanmistir. Arastirmada kapsaminda litoloji,
egim, baki, paleo kiitle hareketleri, bitki ortiisii, yiikselti, hazirlayici1 parametreler olarak; fay
hatlarina yakinlik, baraj goliine yakinlik, yagis tetikleyici parametreler olarak belirlenmistir. Bu
arastirmada parametre haritalarinin agirhklh cakistirtilmasi yontemi kullanilmistir. Kiitle
hareketlerinin gerceklesmesi tlizerindeki etki derecesine bagh olarak her bir parametrenin alt
siniflarina agirlik derecesi verilmistir. Parametreler 6nem derecelerine gore 100 (yiiz) lzerin’
den puanlandirilmistir. Puanlanan bu parametreler ArcGIS'in ArcMAP ara yiiziinde weighted
overlay (agirlikli ¢cakistirma) araci kullanilarak cakistirilip, arastirma sahasinin Kiitle hareketleri
duyarlilik haritasi olusturulmustur.

Sahada duyarsiz alanlar 1,95 km?, ¢ok az duyarh alanlar 173,93 km?, duyarlh alanlar 249,54
km? olarak hesaplanmistir. Duyarsiz alanda kiitle hareketlerinin gerceklesmedigi, cok az duyarh
alanlarda %17, duyarh alanlarda %83 oraninda gergeklestigi sonucuna varilmistir. Stratigrafik
olarak tiist kisimlarda gecirimli alt kisimlarda ise ge¢irimsiz litojinin var oldugu alanlarda,
Adiyaman fay1 tarafindan yogun bir sekilde pargalanmis dik yamaclar, yiiksek egimli ¢cevresine
gore yiiksek yamacglar, gecmis donemlerde Firat nehrinin alttan oydugu yamaglar, giintimtzde
Atatiirk baraj go6li kenarinda nispi dalga asindirmasinin gorildiigi alanlar ile bitki 6rtiistiniin
olmadig1 veya ciliz oldugu alanlarin duyarh alanlara tekabil ettigi sonucuna varilmistir. Bu
calisma dogrultusunda iretilen duyarlilik haritas1 alanda yiiriitilecek risk ve tehlike
calismalarina onciilik edecek, 6zellikle de risk ve tehlike calismalar1 nerede yapilmahdir
sorusuna cevap olacaktir.

Anahtar Kelimeler: Kiitle Hareketleri Duyarliik Analizi, Parametre Haritalarinin Agirhikh

Cakistirilmasi Yontemi, Tetikleyici ve Hazirlayici Parametreler, ArcGIS, Gerger

ABSTRACT

One of the natural events that are effective in the change and shaping of the landscape is
mass movements. Susceptibility is the determination of the potential of the mass movement
occurrence, depending on the hypothesis that, the areas subject to the mass movement today,
will be subject to a mass movement in the future. Susceptibility maps are prepared considering
that the current preparatory and triggering parameters, which are effective in the formation of
mass movements, may also be effective in the future. Susceptibility analysis constitutes the first
step in mass movement studies conducted on a spatial basis and plays an active role in the
conduct of studies for the determination of risk and hazard.The Cifthisar basin and its
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surroundings are located in the Middle Euphrates Division of the Southeastern Anatolia Region.
Cifthisar basin, which is administratively within the borders of the Gerger district of Adiyaman
province, is located in the east of Nemrut Mountain National Park. The Gerger town is located
northeast part of the basin. In the past, Mass movements in and around the Cifthisar basin have
occurred intensively and continue to occur. In this research, it is aimed to map the mass
movements in the field and to produce the mass movements sensitivity map of the basin and its
surroundings by making sensitivity analysis. Within the scope of the research, lithology, slope,
aspect, paleo mass movements, vegetation, and elevation were determined as preparatory
parameters. proximity to fault lines, proximity to dam lake, and precipitation were determined
as triggering parameters. In this study, the weighted overlay method of parameter maps was
used. Depending on the degree of influence on the realization of mass movements, the
subclasses of each parameter are given weights. Parameters are scored over 100 (one hundred)
according to their importance. These scored parameters were overlaid using the weighted
overlay tool in ArcGIS's ArcMap interface. Mass movements Susceptibility map of the research
area was created.

As a result of the research, insusceptibility areas in the field are calculated as 1.95 kmz?,
slightly susceptibility areas as 173.93 km?, and susceptibility areas as 249.54 km?2. There are no
mass movements in the insensitive area. Mass movements occurred at a rate of 17% in slightly
susceptible areas, and 83% in susceptibility areas. Stratigraphically, areas where the upper
layers are permeable and the lower layer impermeable are susceptible to mass movement. The
steep slopes that are heavily fragmented by the Adiyaman fault, the areas with high slopes, the
lower slopes carved by the Euphrates river in the past, the areas where actual relative wave
erosion is seen by the Atatiirk dam lake, and the areas where the vegetation is poor or absent are
susceptible to the mass movement. The susceptibility map produced in line with this study will
lead the risk and hazard studies to be carried out in the field. It will be the answer to the
question of where risk and hazard studies should be carried out.

Keywords: Mass Movement Susceptiblity Analysis, Weighted Overlay Method of Parameter

Maps, Trigger and preparer parameters, ArcGIS, Gerger
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MANAVGAT - SEYDISEHIR KARAYOLUNDA KUTLE HAREKETLERI / MASS
MOVEMENTS ON MANAVGAT - SEYDISEHIR HIGHWAY

Sakir FURAL

Kirsehir Ahi Evran Universitesi, Cografya Boliimii, Kirsehir, furalsakir@gmail.com

OZET

Manavgat (Antalya) - Seydisehir (Konya) karayolu Akdeniz ve I¢ Anadolu bélgesini
birbirine baglayan en 6nemli rotalardan birisidir. 140 km uzunlugundaki karayolu deniz
seviyesinden baslayarak 105. km’'de 1825 metre yiiksekligindeki Alacabel’den gecmektedir.
Turkiye’'nin kis aylarindaki en sorunlu rotalarindan birisi olan karayolunun bir diger 6nemli
sorunu son yillarda yol yarmalarinda yogunlasan kiitle hareketleridir. Dogal ya da antropojenik
nedenlerden dolay1 arazi pargasinin belirgin diizeyde yer degistirmesi kiitle hareketi olarak
tamimlanmaktadir. Heyelan ve kaya diismesi karayollarinda ortaya c¢ikan baslica Kiitle
hareketleridir.

Bu calismanin iki farkli amaci bulunmaktadir. Bunlardan birincisi; Manavgat - Seydisehir
karayolunda dik yamach yol yarmalarindaki kiitle hareketlerini ve riskli bolgeleri tespit ederek
haritalamaktir. [kinci amag; kiitle hareketlerini tetikleyen faktorleri tespit ederek riskin azalmasi
icin ¢6ziim Onerileri sunmaktir.

Karayolu glizergahinin lokasyon, ytlikselti basamaklari, jeoloji, egim, sicaklik ve yagis dagilis
haritalar1 Arc - Map 10.5 yazilimi ile hazirlanmistir. Calisma kapsaminda farkl tarihlerde arazi
calismalari gerceklestirilmistir. Arazi calismalarinda kiitle hareketleri bakimindan riskli noktalar
harita bulgular1 yardimiyla tespit edilmistir. Harita ve arazi ¢alismalarindan elde edilen bulgular
siniflandirilarak kiitle hareketine neden olan riskler tespit edilmistir.

Calisma sonunda elde edilen bulgulara gore; karayolu kus ugusu 60 km'’lik kisa bir mesafede
1825 metre yiikseklige ulagsmaktadir. Yiikselti farki karasalligi arttirarak fiziksel parcalanmayi
hizlandirmaktadir. Karayolunun biiyiik bir kismi kirectas1 formasyonlarindan olusan dik egimli
yamaclardan ge¢mektedir. Bu durum kiitle hareketlerini tetiklemektedir. Mevcut kiitle
hareketlerinin mekansal dagilis1 incelendiginde; kirectasi formasyonlarinin yiizeylendigi 1.500
metreyi gecen ylikseklikteki dik egimli yamaclarin 6n plana ¢iktigi goriilmektedir. 23.01.2022
tarihinde Alacabel’de gerceklesen cig olay1 ve mevcut kiitle hareketleri dikkate alindiginda,
karayolunun bazi boéliimlerinin riskli oldugu anlasilmaktadir. Kiitle hareketlerinin can ve mal
kaybina neden olabilecek kazalara neden olmamasi icin; ylksek riskli bolgelerde yamaclar
taragcalanmaly, tel 6rgli uygulanmaly, istinat duvarlar giiclendirilmeli, gerekli goriilen noktalarda
yol genisletme ve alternatif glizergah calismalar1 yapilmalidir.

Anahtar Kelimeler: Jeomorfoloji, Kiitle Hareketleri, Uygulamali Jeomorfoloji, Toros Daglari,

Manavgat - Seydisehir.

ABSTRACT

Manavgat (Antalya) - Seydisehir (Konya) highway is one of the most important routes
connecting the Mediterranean region and Central Anatolia region. The 140 km long highway
starts from sea level and passes through Alacabel at an altitude of 1825 meters at 105 km.
Another important problem of the highway, which is one of the most problematic routes of
Turkiye in the winter months, is the mass movements that have intensified in recent years. A
significant displacement of a piece of land due to natural or anthropogenic causes is defined as
mass movement. Landslides and rockfalls are the main mass movements.

This study has two different aims. The first of these; It is to identify and map the mass
movements and risky areas in the steep sloped road cuts on the Manavgat - Seydisehir highway.
Second purpose; It is to identify the factors that trigger mass movements and to offer solutions
to reduce the risk.

The location, elevation steps, geology, slope, temperature and precipitation maps of the
highway route were prepared with Arc - Map 10.5 software. Within the scope of the study, field
studies were carried out on different dates. In field studies, risky points in terms of mass
movements were determined and comparisons were made with map findings. The findings
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obtained from the map and field studies were classified and transferred to the mass movement
risk map.

According to the findings obtained at the end of the study; The road direct distance reaches
an altitude of 1825 meters at a short distance of 60 km. Altitude difference increases
terrestriality and accelerates physical fragmentation. Most of the highway passes through
steeply sloping slopes of limestone formations. This triggers mass movements. When the spatial
distribution of the existing mass movements is examined; It is seen that the steeply inclined
areas at an altitude of more than 1,500 meters, where limestone formations are exposed, come
to the fore. When the avalanche event and current mass movements in Alacabel on 23.01.2022
are examined, it is understood that the study area is a risky area. In order that mass movements
do not cause accidents that may cause loss of life and property; In high-risk areas, slopes should
be terraced, road widening and alternative route studies should be carried out at necessary
points.

Keywords: Geomorphology, Mass Movements, Applied Geomorphology, Taurus Mountains,

Manavgat - Seydisehir.
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SENTINEL GORUNTULERI KULLANILARAK HEYELANLARIN MODELLENMESININ
ANALIZI UZERINE BiR INCELEME: 30 ARALIK 2020 GJERDRUM (NORVEC()
HEYELANI ORNEGI / A REVIEW ON ANALYSIS OF LANDSLIDE MODELING USING
SENTINEL IMAGES: A CASE STUDY OF 30 DECEMBER 2020 GJERDRUM (NORWAY)
LANDSLIDE

R. Ciineyt ERENOGLUY, Deniz BITEK2, Oya ERENOGLU3

1 Canakkale Onsekiz Mart Universitesi, Harita Miihendisligi Béliimii, Canakkale
2 Edirne Il Afet ve Acil Durum Miidiirliigii, Planlama ve Risk Azaltma Subesi, Edirne
3 Canakkale Onsekiz Mart Universitesi, Egitim Fakiiltesi, Cografya Egitimi ABD, Canakkale

OZET

Heyelan veya zemin ¢okmesi, bir yamaci olusturan kaya, toprak veya zemin Kkiitlesinin
kayan malzemenin oOzellikleri, boyutu ve kayma hizina gore cok farkli 6lgcek, model ve
morfolojide gelisen bir doga olayidir. Bu ¢alismada, 30.12.2020 tarihinde Norve¢’in Gjerdrum
kentinin Ask kasabasinda meydana gelen heyelan sonucunda bolgede yiizey ¢okmesi biciminde
olusan jeomorfolojik etkiyi modellemenin yam sira toprak Kkitlesindeki hacimsel degisimin
analizi gerceklestirmistir. Bu amacla, Avrupa Birligi Copernicus programinin Acik Erisim
Merkezi Sentinel-1A uydu goriintiileri kullanilmistir. Heyelanin meydana geldigi tarihinden 6nce
ve sonra 18.12.2020 ile 30.12.2020 tarihlerindeki uydu goriintiileri iizerinden c¢alisma
gerceklestirilmistir. iki farkli tarihte elde edilen ayni alan iizerindeki aym geometriye sahip ve
sensO6r modu IW olan iki adet SLC goriintlisii Sentinel-1'den indirilmis ve Sentinel Uygulama
Platform (SNAP) yazilimi kullanilarak degerlendirilmistir. Yazilimdan olusturulan DInSAR
verileri de kullanilarak ¢okme analiz sonuglar1 elde edilmistir. Calisma sonucunda, 6zellikle
bolgede onceki yillarda yer alan akarsu yataklarinda degisimler ve bu 6zelliklere baglh olarak
degisen morfolojik ozellikler ile birlikte bolgede 2000li yillardan bu yana yasanan egim
degisiklikleri heyelani olusturan sebepler olarak 6ne ¢ikmaktadir. Yapilan calisma neticesinde
elde edilen sonuglar ile meydana gelen toprak kaymasi miktarimin Ortistigi aciktir.
Interferometrik Genis Alan (IW) modunun kullanilabilirligi ile Sentinel 1, interferometrik
sentetik a¢iklikli radar (InSAR) tekniklerini kullanarak ytlizey ¢okmesini izleme yetenegine sahip
oldugu ortaya cikarilmistir.

Anahtar Kelimeler: Heyelan, Uydu Goriintiisii, Sentinel, Interferometre, InSAR.

ABSTRACT

Landslide or ground collapse is a natural phenomenon that develops in very different scales,
patterns and morphologies according to the properties, size and sliding speed of the rock, soil or
soil mass forming a slope. In this study, besides modeling the geomorphological effect in the
form of surface collapse in the region as a result of the landslide that occurred in the Ask town of
Gjerdrum, Norway on 30.12.2020, the volumetric change in the soil mass was analyzed. For this
purpose, the Open Access Center Sentinel-1A satellite images of the Copernicus program of the
European Union were used. The study was carried out on satellite images between 18.12.2020
and 30.12.2020 before and after the landslide occurred. Two SLC images with the same
geometry and sensor mode IW on the same area obtained on two different dates were
downloaded from Sentinel-1 and evaluated using the Sentinel Application Platform (SNAP)
software. Slump analysis results were obtained by using DInSAR data generated from the
software. As a result of the study, especially the changes in the river beds in the region in the
previous years and the morphological features that have changed depending on these features,
as well as the slope changes experienced in the region since the 2000s come to the fore as the
causes of the landslide. It is observed that the results obtained as a result of the study and the
amount of landslides that occur overlap. With the availability of the interferometric Wide Field
(IW) mode, the Sentinel 1 is capable of monitoring surface subsidence using interferometric
synthetic aperture radar (InSAR) techniques.

Keywords: Landslide, Satellite Image, Sentinel, Interferometer, InSAR.
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TEKE YARIMADASINDAKI DAGLARDA KUVATERNER DONEMINDE MEYDANA
GELEN BUZULLASMA ALANLARININ MODELLENMESI VE PALEOIKLIMSEL
OZELLIKLERi / MODELING GLACIATION AREAS IN THE MOUNTAINS OF TEKE
PENINSULA IN THE QUATERNARY PERIOD AND PALEOCLIMATIC
CHARACTERISTICS
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OZET

Anadolu Yarimadasi’'nin Giiney ve Glineybati boliimlerini iceren Toros Daglar1 Kuvaterner
donemi icerisinde 6nemli buzullasmalar yasamis ve bu buzullasma dénemlerinde olusan paleo
buzullar genis alanlar kaplamislardir. Sandiras, Karadag, Akdag (Kas) ve Beydaglari,Toros
Daglarinin en bati kesimini temsil eden Teke Yarimadasinda bulunmaktadir ve basta buzul
vadileri olmak iizere sirkler ve morenler gibi cesitli glasiyal yer sekilleri ile Tiirkiye’de ve Dogu
Akdeniz havzasinda buzullagsma kanitlarinin saptanabildigi 6nemli alanlardan bir tanesi olarak
kabul edilmektedir. ifade edilen daglardan Karadag disinda paleo buzullarin dagilis ve yayihsi ile
alakali 3 boyutlu bir buzul modellemesi yapilmamistir. Buna karsin her bir dag icin farkli ve
yonteminden acik¢a bahsedilmeyen pELA (Paleo-ELA (Kalic1 Kar Sinir1 Cizgisi)) hesaplamalari
yapilmistir. Bu calisma jeomorfolojik kanitlara dayali olarak sayisal verilerden tiiretilmis
yeniden yapilandirma yontemlerini (GlaRe ve ELA hesaplama aracglar1) kullanarak paleo
buzullarin yayilis alanlarini, denge hatti ytliksekliklerini (ELA'lar1) tespit etmis ve maksimum buz
boyutu sirasinda modellenen paleo sicaklik ve yagisi ortaya koymustur.

Yapilan calisma neticesinde Son Buzul Maksimumu sirasinda buzullar Sandiras Daginda
1.28 km?, Karadag'da 3,86 km?, Akdag (Kas)'da 16,17 km? ve Beydaglarinda ise 5.09 km? olmak
tizere toplamda 26,4 km? lik bir alan kapladigi tespit edilmistir. Benzer sekilde buzullarin
maksimum oldugu dénemde en uzun buzul 5787 m uzunlugu ile Akdag (Kas)’'da tespit edilmis
olup pELA seviyeleri ise Sandiras da 2075 m, Karadag’da 2088 m, Akdag (Kas)’da 2539 m ve
Beydaglarinda ise 2456 m olarak hesaplanmistir. Yapilan modelleme ve analizlere gore
maksimum buz kalinhig1 Akdag’da 240 m, ortalama kalinlik ise 75 m olarak belirlenmistir. Bu
daglar icerisinde ise buzullarin eristigi en diistik yiikselti seviyesi ise Karadag’da 1760 m olarak
belirlenmistir. Yapilan topografik analizlere gore 4 dag’da var olan paleo buzullar en fazla 18-30°
egim degerleri ile K (Kuzey) bakili kesimlerde gelisme gostermislerdir. Teke Yarimdasinda yer
alan 4 dag’in maksimum buzullasma déneminde farli senaryo ve/veya simiilasyonlara gore
tahmin edilen sicaklik degerlerinin giiniimiize gore 8-9 °C daha diisiik oldugu ve bu sartlara bagh
olarak giinlimiizden yaklasik olarak %30-50 daha nemli bir donemi temsil ettigi ortaya
konulmustur.

Anahtar Kelimeler: Anadolu, Dogu Akdeniz Havzasi, Buzul Modellemesi, Kalict Kar Siniri

Cizgisi, Paleoiklim

ABSTRACT

The Taurus Mountains, which include the South and Southwest parts of the Anatolian
Peninsula, experienced significant glaciations during the Quaternary period and the
paleoglaciers which covered large areas formed during these glaciation periods. Sandiras,
Karadag, Akdag (Kas) and Beydaglar1 Mountains are located in the Teke Peninsula and represent
the westermost part of the Taurus Mountains. With the existence of the glacial landforms such as
glacial valleys, cirques and moraines, these mountains present an important area where the
evidence of glaciation can be found in Turkiye and the Eastern Mediterranean Basin.Besides
Karadag, there is no three-dimensional glacier modeling study has been made to decipher the
spread and distribution of paleo glaciers across these mountains. On the other hand, different
pELA calculations were made for each mountain, the method of which was not mentioned. This
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study determined the distribution areas of paleoglaciers, and equilibrium line heights (ELAs)
using reconstruction methods derived from numerical data (GlaRe and ELA calculation tools)
based on geomorphological evidence, and revealed the modeled paleotemperature and
precipitation during the maximum ice size.

As a result of this study, it was determined that the glaciers covered an area of 26.4 km? in
total; 1.28 km? in Sandiras Mountain, 3.86 km? in Karadag, 16.17 km? in Akdag (Kas) and 5.09
km? in Beydaglar1 during the Last Glacial Maximum. Similarly, the longest glacier was found in
Akdag (Kas) with a length of 5787 m during the period when the glaciers were at their
maximum, and the pELA levels were calculated as 2075 m in Sandiras, 2088 m in Karadag, 2539
m in Akdag (Kas) and 2456 m in Beydaglari. According to the modeling and analysis, the
maximum ice thickness in Akdag was determined as 240 m and the average thickness was
determined as 75 m. Among these mountains, the lowest elevation level reached by glaciers was
determined as 1760 m in Karadag. According to the topographic analysis, the paleo glaciers
existing in 4 mountains developed in the N (North) facing sections with the most 18-30° slope
values. It has been revealed that the temperature values that estimated according to different
scenarios and/or simulations during the maximum glaciation period of the 4 mountains on the
Teke Peninsula were 8-9 °C lower than today and represents an approximately 30-50% more
humid period than today.

Keywords: Anatolia, Eastern Mediterranean Basin, Glacier Modeling, Equilibrium Line Altitude,
Paleoclimate
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FATIiK PLATOSU (SANLIURFA - EYYUBIYE) KUZEYDOGUSUNUN SPELEOLOJIK
ANALIZINE ILISKIN iLK BULGULAR / PRELIMINARY FINDINGS REGARDING THE
SPELEOLOGICAL ANALYSIS OF THE NORTHEAST OF THE FATIK PLATEAU
(SANLIURFA - EYYUBIYE)

Omer KAYLI, Ahmet Serdar AYTAC, Faruk BINGOL

Harran Universitesi, Cografya Béliimii, Sanlurfa,
omerkayli49@gmail.com - aserdaraytac@harran.edu.tr - farukbingol8@gmail.com

OZET

Magara, en az bir insanin igerisine siiriinerek girebildigi boyutta dogal veya insanlarin oyma
faaliyetlerine baglh olusturulmus yeraltinda yer alan bosluklardir. Magaralar, diinya lizerinde var
oldugu gilinden gilinlimiize insan hayati icerisinde fonksiyonu ve 6nem derecesi zaman icerisinde
degismekle beraber oldukca genis bir yer isgal etmistir.

Sanhurfa sehrinin batisinda kabaca kuzey giiney yonilinde uzanan Fatik Platosu’nun
kuzeydogu kesimleri Sanliurfa yéresi magaralar1 agisindan ayri bir yere sahiptir. S6z konusu
alan kisa mesafeler dahilinde dogal, yar1 dogal ve yapay ¢ok sayida magaraya ev sahipligi
yapmaktadir. Magaralar Fatik Platosu’'nun kuzeydogusunda Ak¢akale Grabenine dogru akmakta
olan Topdagi, Dedeosman, Kalkan ve Mance Dereleri’nin vadilerinde yogunluk kazanmaktadir.

Bu calismada, Fatik Platosu kuzeydogusunda yer alan magaralarin speleolojik analizine
iliskin arastirmalarin ilk bulgularinin paylasilmasi amacglanmistir. Calisma kapsaminda
magaralarin olusum, kullanim 6zellikleri incelenmis; magaralarin konumlar ile sahanin genel
stratigrafik ve jeomorfolojik dzellikleri arasindaki iliskiler tespit edilmeye calisilmistir.

Arastirma sahasinda var olan magara sayisini tam olarak tespit etmek miimkiin degildir. Bu
durumun temel nedenini bazi magaralarin lizerine veya 6niine mesken insa edilmesi olusturur.
Su ana kadar yapilan arastirmalarda sahada 571 magara tespit edilmistir. Ancak bu sayinin cok
daha fazla oldugu tahmin edilmektedir. Arastirma sahasinda olusum itibari ile {i¢ tip (dogal, yar1
dogal, yapay) magara gormek mimkiindiir. Ancak arastirma alaninda yer alan magaralarin
onemli kismini ge¢miste oliilerin gdmiilmesi (mezar odalar1) veya yapi malzemesi temini (tas
ocagl) amaciyla olusturulmus yar1 dogal ve yapay magaralar olusturur. Arastirma sahasinda
genellikle Alt Miyosen yash firat formasyonu go6zlemlenir. Firat formasyonu, en altta
konglomeratik bir seviye, ortada killi-yumusak kirectasi, plaketli kirectasi ve en lstte kalin
katmanli, saflik derecesi yliksek masif kirectaslarindan olusmaktadir. Firat formasyonunun iist
seviyelerinin kalin katmanli masif karakterde olmasi birimin bu kesimlerinin daha ¢cok yap1
malzemesi temin edilen tas ocaklar1 seklinde kullanimina neden olmustur. Buna karsilik
formasyonun nispeten Killi ve daha yumusak kirectaslarindan olusan kesimlerinde ise mezar
odalarinin yogun yapildig1 goriilmektedir. Magaralarin énemli bir kismi, Topdagi, Dedeosman,
Kalkan ve Mance Dereleri'nin vadilerini derince kazdig1 alanlarda yer almaktadir. S6z konusu
derin vadiler, firat formasyonunun stratigrafik acidan farkli 6zellikler gosteren kisimlarinin
aflore olmasi agisindan 6nem tasimaktadir. S6z konusu magaralarin bir kisminin antropojenik
jeomorfoloji agisindan ayrica irdelenmesi gerekmektedir. Giinlimiizde c¢alisma sahasindaki
magaralarin ¢ok biiylik cogunlugu hayvan ahiri olarak kullanilirken bir kismi yerlesme ve turizm
amach kullanilmaktadir.

Anahtar kelimeler: Magara, Speleoloji, Firat Formasyonu, Fatik Platosu, Sanlurfa

ABSTRACT

Caves are underground cavities that were created naturally or carved by humans, in the size
that at least one person could enter. Although the functions of caves have changed from past to
present, they have had an important place in human life.

The northeastern parts of Fatik Plateau, located in the west of Sanliurfa city, have a special
importance in terms of the caves of Sanliurfa region. The area host many natural, semi-natural
and artificial caves within short distances. These caves are located around the Topdagi,
Dedeosman, Kalkan and Mance river valleys flowing towards the Akcakale Graben, in the
northeast of the Fatik Plateau.
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In this study, it is aimed to share the first findings regarding the speleological analysis of the
caves located in the northeast of the Fatik Plateau. In this context, the formation and usage
characteristics of the caves were examined. In addition, the relations between the locations of
the caves and the general stratigraphic and geomorphological features of the area were tried to
be determined.

Determining of the exact number of caves in the research area is impossible due to the
houses built in front of or on the caves in the past. In the study area, 571 caves have been
identified in the research carried out so far. However, it is estimated that the number of caves is
higher. It is possible to see three types of caves (natural, semi-natural, and artificial) in the
research area. However, most of the caves in the research area are semi-natural and artificial
caves, which were created in the past for the burial of the dead (rock tomb/ tomb chamber) or
for the supply of building materials (stone quarries). Generally, Lower Miocene aged Firat
formation is observed in the study area. The Firat formation consists of a conglomeratic level at
the bottom, argillaceous-soft limestone, plated limestone in the middle, and thick-layered, high-
purity massive limestones at the top. The upper part of the Firat Formation generally, was used
as quarries that provided construction materials, because of the thick-bedded and massive
character of this part of the formation. On the other hand, tomb chambers are densely located at
the levels where the Firat formation has relatively clayey and softer limestones. Most of the
caves are located in the areas where the Topdagi, Dedeosman, Kalkan and Mance Streams have
incised their valleys. These valleys are important because stratigraphically different levels of the
Firat formation expose here. Some of these caves also should be examined in terms of
Anthropogenic Geomorphology. Today, the vast majority of the caves are used as animal barns,
while some of them are used for settlement and tourism purposes.

Keywords: Cave, Speleology, Firat Formation, Fatik Plateau, Sanliurfa
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MAGARA DiKiTLERINDEKI LAMINALARIN PALEOIKLiM CALISMALARINDAKI
ONEMI VE BiR SAHA CALISMASI (BIRKLEYN VE BOZOBA MAGARALARLI,
DiYARBAKIR) / THE IMPORTANCE OF LAMINAS FORMING CAVE STALAGMITES
FOR PALEOCLIMATIC RESEARCHES. A CASE STUDY: BIRKLEYN AND BOZOBA
CAVES, DiYARBAKIR PROVINCE

Carole NEHME?Y, Sabri KARADOGAN?, Aladdin ALZ2,
Edwige PON-BRANCHU3, Damase MOURALIS?, Catherine KUZUCUOGLU*

1 UMR 6266 (IDEES), CNRS, Department of Geography, University of Rouen, Rouen, France
2 Dicle Univ. Ziya Gékalp Egitim Fak. Cografya Egitimi Anabilim Dali, Diyarbakar, Tiirkiye

3 UMR 8212 (LSCE/IPSL), CEACNRS-UVSQ, University Paris-Saclay, Gif-sur-Yvette, France
4 UMR 8591 (LGP), CNRS & Paris 1 & Paris 12, Thiais, France

OZET

Gecmiste yasanan dogal ortam kosullarin ortaya konmasi, paleocografya arastirmalarinda,
ozellikle jeoarkeolojik c¢alismalarda biiyiik 6nem tasimaktadir. Bu amagla, daha ¢ok Holosen
cevre kosullar1 ve insana etkilerini ele alan ve ortamin klimatik, jeomorfolojik, hidrografik,
toprak ve bitki ortisii 6zelliklerinin belirlenmesinde bircok yéntem ve teknik uygulanmaktadir.

Bunlardan biri de kiregtasi magaralarinda bulunan speleotemler (dikitler = stalagmite)
lizerinde yapilan calismalar, eski paleo-iklim arastirmak amach icin 6nemli bir arsivdir.
Avantajlar1 arasinda: (a) genis mekansal dagilimi vermesi; (b) tarihleme teknikleri i¢cin uygun
olmasi; (c) iklim proksileri agisindan zengin olmasi; (e) siireklilik gésterebilmesi, uzun zaman
araligl ve Kkarsilastirilabilirlik o6zelliklerine sahip olmasi sayilabilir. Arastirma i¢in kullanilan
metotlar ve teknikler sunlardir:

» Yaslandirma: dikit 6rneklerinden Uranyum-Toryum serileri;

» Paleo-iklim sartlari: (1) oksijen izotoplari (sicaklik i¢in) ve (2) karbon izotoplari
(nemlilik i¢in) durayl analizleri

> I¢ yapisim (yillik?) anlamak icin: (1) taramal elektron mikroskop (SEM) ve (2) ince
kesit analizleri.

Bunun yani sira laminalar, i¢lerindeki yillik biiylime oranlar1 agik / koyu renkli kalsit
laminalarinin sayisi ve kalinliklari, spektral analizleri kullanilarak, yiizey iklim kosullari, ylizey
sicakliklari, gilines aktivitesindeki yiiksek frekansh degisiklikler, iklim dongiiler ve toprak
CO2'nin mevsimsel degisimi gibi konularda 6nemli veriler saglayabilir.

Diyarbakir havzasinda paleo-cografik kosullarin insan yasami ve uygarliklarla iliskisini
belirleme konusunda s6z konusu teknik ve yontemlerin uygulanmasi i¢in bir vaka calismasi
yapilmistir. Bu amagla Diyarbakir havzasinin kuzeyinde Gilineydogu Toroslarin giiney
eteklerindeki orojenik kusakta yer alan iki magara tespit edilmistir. Bunlar; Diyarbakir ili Dicle
ilce merkezi civarindaki Bozoba (Kulbeyn) magarasi ile Lice civarindaki, Dicle Nehri'nin kuzey
kollarindan biri ve ikinci kaynagi olan Dibni Cay1'nin bulundugu Birkleyn magarasidir.

Bu bildiride her iki magaradan alinan ve olusumu devam eden dikit 6érneklerine iliskin ilk
bulgu ve degerlendirmeler ele alinmis ve sunulmustur.

Anahtar Kelimeler: Paleoiklim, Karstik Magara, Dikit, Birkleyn Magaralari, Bozoba Magarasi

Not: Arastirmanin ilk sonuclari1 detayli olarak Quaternaire (2023) dergisinde yayinlanacaktir.

ABSTRACT

Natural environment conditions experienced in the past are of great concern in
paleogeographic and geoarchaeological researches. Diverse approaches (methods, technics) are
applied in these researches, that currently examine Holocene climatic conditions and their
relationships with human, geomorphological, hydrographic, soil and vegetation conditions.
Among these paleoenvironmental researches, the study of stalagmites, a type of secondary
carbonate formed in limestone caves (where speleothems grow), is a performing approach.

Among palaeoclimatic researches, stalagmites have become increasingly important among
other geological archives. Stalagmites present indeed advantages such as a wide spatial
distribution, a suitability for various dating methods, the presence of several climate proxies, the
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capacity of recording long intervals, a continuity in the record growth or/and discontinuities
expressing humidity increase/decrease, or even drought. In addition, sampling cost is low
comparably to some other approaches.

Methods and technics for the study of stalagmite samples, comprise: (a)uranium-series
dating, (b) analyses of oxygen and carbon stable isotopes of, (c) scanning electron microscope
(SEM), and (d) thin section analyses (morphology; structure; grains). Compared with laminae
thicknesses and stratigraphic characteristics, high resolution U-Th dating allows calculating
annual growth rates of stalagmites in-between the dated points. In addition, the number of light
and dark coloured laminated calcite provides, when completed with spectral analyzes,
important data on climatic/environmental conditions for the formation of lamination such as:
(a) surface temperatures, (b) drip rate related to effective infiltration, (c) seasonal variation of
soil actitivty and CO2 concentration.

The case study presented here aims mainly at evidencing climatic changes since the Last
Glacial, their relationship with the sub-regional to regional paleogeographic evolutions, as well
as providing data fort the study of the relationships between climate and human life and
civilizations on the regional scale. In the frame of these aims, we identified two caves in the
orogenic belt at the southern skirts of the Southeastern Taurus Mountains, north of the
Diyarbakir sedimentary basin. These caves are:

* the Bozoba cave system (Kulbeyn, in the Dicle district)

* the Birkleyn cave system (in the Lice district).

The limestone massif where the caves formed, is the birth place of the Dibni Stream, one of the
northern branches of the Tigris river. In this presentation, our aim is to expose our initial
findings, especially the evaluation of the time periods concerned, as well as the presentation of
projected analyses and expected results.

Keywords: Paleogeography, Speleothem, Stalagmite, Birkleyn Caves, Bozoba Cave

Note: Detailed initial results will be published in Quaternaire (2022/2023)
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SiVAS JiPS KARSTI UZERINDE GELiSMIS OLAN DOLINLERIN MORFOMETRIK
OZELLIKLERi / MORPHOMETRIC PROPERTIES OF DOLINES FORMED ON THE
GYPSUM KARST OF SiVAS (TURKIYE)

Murat POYRAZ!, Muhammed Zeynel OZTURK?2, Abdullah SOYKANS, Liitfi NAZIK!

1 Kirsehir Ahi Evran Universitesi, Fen-Edebiyat Fakiiltesi, Cografya Béliimii,
muratpoyraz83@gmail.com - lutfinazik@gmail.com

2 Nigde Omer Halisdemir Universitesi, Fen-Edebiyat Fakiiltesi, Cografya Béliimii,
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OZET

Karbonath kayaclardan sonra Tiirkiye’nin en yaygin karstik kayacini jipsler olusturur ve
Turkiye’'de jips karstinin en yaygin ve karakteristik sekillerinin bulundugu alanlarin basinda
Sivas yer alir. Bir¢ok karstik yer seklinin bulundugu Sivas jips karstinin en yaygin yer sekillerini
ise dolinler olusturur. Daha 6nce bu dolinlerle ilgili birgok ¢alisma yapilmistir, fakat dolinlerin
genelinin morfometrik 6zellikleri ve alansal dagilis 6zellikleri tam olarak ortaya konulamamaistir.
Bu eksiklikten yola c¢ikilarak, s6z konusu alanda gelismis olan dolinlerin morfometrik ve alansal
dagilis ozellikleri arazi ¢alismalar1 ve Cografi Bilgi Sistemleri tabanli calismalarla ortaya
konulmustur.

Haritalama c¢alismalari sonucunda 1609 km?’lik alanda 1/25000 olgekli topografya
haritalarindan 10.651 dolin ve uydu goriintiilerinden 42.127 dolin tespit edilmistir. Maksimum
dolin yogunlugu, topografya haritalarina gore 127 dolin/km?’ye ulasirken, uydu goriintiilerine
gore 237 dolin/km?’ye kadar ¢ikmaktadir. Yogunluk dagilislarina gore, topografya haritalarinda
jipsin %47,6’sinda, uydu goriintiilerinde ise jipsin %26,2’sinde dolin gelisimi goriilmemektedir.
Dolin yogunluk siniflamasina gore diisiik ve ¢cok diisiik yogunluktaki alanlar her iki veride de
yaklasik %46’lik orana sahiptir. Yiiksek ve ¢ok yiiksek yogunluktaki alanlar, topografya
haritalarinda %0,7’lik bir alan kaplarken, uydu goriintilerinde %15,3’'liik bir alan
kaplamaktadir. Yogunlugun alansal dagilislarina gére maksimum yogunluklar, jipsi kuzeyde
sinirlayan bindirme hattina paralel olarak dogu-bati dogrultusunda uzanan, yiiksek plato
karakterindeki alan {izerinde goriliir.

Dolinler 1255-2335 metreler arasindaki yiikseltilerde goriilmektedir. Topografya
haritalarina goére dolinlerin %90,2’si, uydu gorintiilerinde ise %91,4’ti 1300-1700 metreler
arasinda yer alirlar. Yogunlugun en fazla oldugu yiikselti basamagi topografya haritalarinda
1600-1650 metreler arasinda (%19,94), uydu goriintiilerinde 1500-1550 metreler (%19,2)
arasinda yer alir. Topografya haritalari ve uydu goriintiilerinden elde edilen verilerin arasindaki
fark, uydu goriintiilerinin ¢6ziiniirliikklerinin yiiksek olmasina bagh olarak kiiciik boyutlu
dolinlerin tespit edilmesiyle ilgilidir.

Uzama orani siniflamasina gore dolinlerin %48’i eliptik, %22’si uzamis, %21’i dairesel-yar1
dairesel ve %9’u yar eliptik sekillere sahiptirler. Dolinlerin uzama oraninda ortalama deger ise
1,43’tlir. Dolinlerin uzun eksenlerine gore belirlenen yonelimlerinde hakim y6n KD-GB, ikinci
baskin yon ise KB-GD istikametlidir. Bu durum sahanin farkli tektonik kusaklar arasinda yer
almasi, tabaka dogrultulari ve c¢atlak sistemleriyle iliskilidir.

Anahtar Kelimeler: Dolin, Jips karsti, Morfometri, Sivas.

ABSTRACT

Gypsum is the most common karst rock after carbonate rocks in Turkiye and Sivas is the
area where gypsum karst is most common in Turkiye. While the Sivas gypsum area has many
karst landforms, dolines are the most common landforms in this area. These dolines have been
studied in many former studies. But the morphometric and spatial distribution characteristics of
these dolines hasn't been fully revealed. On the basis of this shortcoming, the morphometric and
spatial distribution characteristics of the dolines developed in this area are revealed by field
studies and Geographical Information Systems based studies.
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As a result of mapping in 1609 km?, 10.651 dolines from topographic maps and 42.127
dolines from satellite images are detected. The maximum doline density has reached 127 and
237 dolines/km? according to topographic maps and satellite images, respectively. Low-density
or very low-density areas cover 46% of both data according to the density classification. High or
very high density has occupied by 0,7% in topographic maps and by 15,3% in satellite images.
The maximum densities has been determined on the high plateau extending in the east-west
direction parallel to the thrust line limiting the gypsum to the north.

Dolines are distributed between 1255 and 2335 meters. More than 90% of the dolines has
been located at 1300 or 1700 meters. The highest density elevation has located at 1600-1650
meters (19,94%) on topographic maps and 1500-1550 meters (19,2%) on satellite images. The
difference between the topography maps and satellite images has related to the detection of
small-sized dolines due to the high resolution of satellite images.

The average value in the elongation ratio of dolines is 1,43. According to the elongation rate
classification, it has been determined by shapes of elliptical as %48, elongated as %22, circular-
semicircular as %21 and semi-elliptical as %9. In the direction of the dolines determined
according to their long axes, the dominant orientations are NW-SW and NW-SE in direction. This
is related to the fact that the area is located between different tectonic belts, layer directions,
and fissure systems.

Keywords: Doline, Gypsum karst, Morphometry, Sivas.

NOT: Bu calisma birinci yazarin diger yazarlar danismanliginda Balikesir Universitesi Sosyal
Bilimler Enstitiisii'nde hazirladig1 doktora tezinden tiretilmistir.
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AKDENIZ VE KARADENiZ’IN KUVATERNER DENiZ DUZEYi DEGiSIMLERINi
KARAKTERIZE EDEN iKi MAGARA; GOKGOL (ZONGULDAK) VE GIiLINDIRE
(MERSIN) MAGARALARI / TWO CAVES CHARACTERIZING QUATTERNAL SEA-LEVEL
CHANGES OF THE MEDITERRANEAN AND BLACK SEA; GOKGOL (ZONGULDAK) AND
GILINDIRE (MERSIN) CAVES

Liitfi NAZIK & Murat POYRAZ

Kirsehir Ahi Evran Universitesi, Fen-Edebiyat Fakiiltesi, Cografya Béliimii
muratpoyraz83@gmail.com - lutfinazik@gmail.com

OZET

Tim jeomorfolojik sekillenmelerde oldugu gibi, magaralarin gelisiminde de belirleyici ana
unsur; strekli ve gecici taban diizeyleri ile bunlarin degisimleridir. Farkl yiikseltilerde, farkl
konumlarda ve farkli bigimlerde bulunan tiim magaralarin olusum ve gelisim 6zellikleri; bu iki
seviye ve bunlarin birbirleriyle olan iliskilerine bagh olarak gelisir. Karadeniz ve Akdeniz’in
Kuvaterner deniz diizeyi degisimlerini karakterize eden Gokgol ve Gilindire Magaralari; bu
konuya en ilging¢ iki 6rnegi olustururlar. Gokgol Magarasi, Bati Karadeniz karst alani icinde,
Zonguldak il merkezinde denize dokiilen Ercek Deresi'nin hemen kenarinda yer alir.
Karstlasmaya son derece uygun Karbonifer yash kirectaslar1 icinde, Pliyo-Kuvaterner
doéneminde gelisen magaranin uzanimi, kafesli ve kancali bir yap1 gosterir. Kus ucusu denize 3
km uzaklikta, deniz seviyesinden 50 metre yukarda yer alan magaranin yakin gevresi; cok
donemli-cok kokenli gelisim 0Ozelligi gosteren, ic ice gecmis sekillerden meydana gelmistir.
Toplam uzunlugu 3350 metre olan G6kgol, yatay olarak gelismis birbirine bagh {i¢ ana kol ve
bunlar1 dik acilarla kesen yan kollardan olusmustur. Magarada siirekli akisi olan bir yeralti
deresi mevcuttur. ilk 800 metrelik béliimii turizme agilan magaranin ici, morfometrik ve
morfojenetik gelisim o6zellikleri birbirinden farkli damlataslarla kaphdir. Gokgoél Magarasy;
izlenebildigi kadariyla 60 metrelik bir kire¢tasi kalinlig1 icinde, farkh yiikseltilerde bulunan,
birbirine bagh dort kat'dan (seviyeden) meydana gelmistir. Karadeniz’'in Kuvaterner seviye
degisimlerini karakterize eden bu katlardan; girise gore, 53 metre yukarda fosil (1), 33 metrede
fosil-yar1 aktif (2), 8-10 metrelerde de yar1 aktif- aktif (3) kat yer alir. Buna karsilik ana giristen 5
metre asagida dere tabaninda, magaradaki suyun yiizeye ¢iktigi, kaynak konumlu aktif (glincel)
kat (4) yer alir. Mersin’in Aydincik ilgesi yakininda, Orta Toroslar karst alani icinde bulunan
Gilindire Magarasi; dik bir falezin hemen gerisinde, Kambriyen yash kirectas1 ve dolomitik
kirectaslarinda, birbirini kesen KD-GB ve KB-GD yo6nlii faylara bagh olarak gelismistir. Toplam
uzunlugu 555 metre olan magara, 115 metrelik bir kiregtasi kalinlig icinde, farkh yiikseltilerde
bulunan ii¢ béliimden meydana gelismistir. Bunun 67 metrelik boliiml deniz seviyesinin
lizerinde, 48 metrelik boliimii ise deniz seviyesi altinda yer alir. Igerisi, olusum ve gelisim
ozellikleri birbirinden farkli her tiirden damlatas olusumlar: ile kapli olan magaranin son
bolimi (biiyiik gol) denizel bogulmaya ugramistir. Giris agzi1 deniz seviyesinden 46 m yukarida
yer alan magara agzinin yakin cevresinde, Akdeniz'in farkli donemlerdeki seviye degisimlerini
(muhtemelen Milaziyen, Tireniyen ve Monastriyen) karakterize eden denizel taragalar
gozlenmistir. Buna karsilik Son Buzul Maksimu'mda (Wiirm) gelisen boliim ise, Holosen’'de
hidrolojik bogulmaya ugrayarak su altinda kalmistir. Giiniimiizde turizm amaciyla kullanilan
magaranin bu son béliimiiniin i¢i, bogulmus denizalti damlatas olusumlarinin en ilgin¢ 6rnekleri
ile kaphdir.

Anahtar Kelimeler: Magara, Kuvaterner, Karstlasma, Toros karsti, Magara Kati

ABSTRACT

The fundamental determining factor in the evolution of caves, as in all geomorphological
formations, are permanent and temporary baselines and their alterations. All caves, regardless
of their elevation, location, or form, have unique formation and development features that are
influenced by these two levels and how they interact. The two most intriguing instances of this
topic are the Gokgol and Gilindire Caves, which represent the Quaternary sea-level variations of
the Black Sea and the Mediterranean. In the Western Black Sea Karst region, close to where the
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Ercek Stream empties into the sea in the heart of Zonguldak, is where you'll find Gokgol Cave.
The extension of the cave exhibits a latticed and hooked structure. It was created during the Plio
Quaternary period among the Carboniferous aged limestones, which are exceptionally favorable
for karstification. The immediate area of the cave, which is 50 meters above sea level and 3
kilometers from the sea by bird flight, is made up of interlaced formations that exhibit features
of multi-period, multi-origin growth. A total of three horizontally developed, connected, and
right-angled main and side branches make up Gokgol, which has a length of 3350 meters. The
cave contains an underground stream that runs continuously. The first 800 meters of the cave's
interior are accessible to tourists, and it is filled with stalactites that have various morphometric
and morphogenetic growth characteristics. As far as the eye can see, Gokgol Cave consists of four
connected levels (layers) with a limestone thickness of 60 meters that are at different heights.
From these layers that characterize the Quaternary level changes of the Black Sea; according to
the entrance, there is a fossil (1) layer at 53 meters, a fossil-semi-active (2) layer at 33 meters,
and a semi-active-active (3) layer at 8-10 meters. However, 5 meters below the main entrance,
at the bottom of the stream, there is an active (current) floor (4) with a source position, where
the water in the cave rises to the surface. The Gilindire Cave, located in the Central Taurus karst
area, near the Aydincik district of Mersin; It was formed in the Cambrian aged limestone and
dolomitic limestones behind just a steep cliff, depending on the NE-SW and NW-SE trending
faults intersecting each other. The 555-meter-long cave contains three sections with 115-meter-
thick limestone walls that are located at various heights. It is 48 meters below sea level and 67
meters above it. The final section of the cave, known as the "great lake,” which was covered with
a variety of dripstone formations with various features of formation and development, has been
submerged in the water. Marine terraces that represent the Mediterranean's shifting level over
time were seen close to the cave opening, which has an entrance 46 meters above sea level.
However, hydraulic inundation during the Holocene caused the part that formed during the Last
Glacial Maximum (Wiirm) to be drowned. The interior of this last part of the cave, which is
currently used for tourism, is covered with the most interesting examples of submarine
dripstone formation.

Keywords: Cave, Quaternary, Karstification, Taurus Karst, Cave Floor
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BATI TOROSLARDA GEC KUVATERNER BUZULLASMA ALANLARINA YENI BiR
ORNEK: KUSAK DAGI / A NEW EXAMPLE OF LATE QUATERNARY GLACIATION
AREAS IN WESTERN TAURUS MOUNTAIN

Cihan BAYRAKDAR
Istanbul Universitesi, Edebiyat Fakiiltesi, Cografya Béliimii, cihanbyr@istanbul.edu.tr

OZET

Geg¢miste yasanan iklim degisikliklerinin nedenlerinin ve etkilerinin anlagsilmas;i,
insanoglunun gelecekte karsilasacagi degisiklikleri 6nceden tahmin etmesi ve 6énlemler almasi
acisindan énem arz etmektedir. Insanin yeryiiziindeki varlik siiresince, yani Kuvaterner'de
yasanan iklim degisiklikleri Milankovi¢ dongiileri ile agiklanan buzul ¢aglarinin yasanmasina yol
acmus, yer kiireyi ve iizerinde yasayan canhlarin hayatim sekillendirmistir. Ulkemiz de
Kuvaterner buzullasmalarinin etkisinde kalmis, Anadolu'nun farkli bolgelerindeki yiiksek
alanlarda gelisen buzullarin bazilar1 glintimtze kadar ulasmis, iklim degisikligi etkisiyle ortadan
kalkan buzullarin olusturdugu yer sekilleri ise cogu sahada korunmustur. Tiirkiye'nin buzul
envanteri tamamlanmis olarak diisiiniilse de literatlirde heniiz tanimlanmamis farkh biiytikliikte
buzul sahalar1 halen mevcuttur. Bat1 Toroslarda yer alan Kusak Dagi iizerindeki buzul sahalari
literatiirde daha 6nce hi¢ gecmemis olup bu sahalara ait jeomorfolojik, klimatolojik ve kronolojik
bilgi eksikligi mevcuttur. Bu c¢alisma kapsaminda incelenecek Kusak Dag1 (36°51' K, 32°18’ D)
Alanya’nin 45 km kuzeydogusunda 2429 m zirveye sahip Permiyen karbonatlardan olusan masif
bir kiitledir. Kusak Dag1 yiiksek zirve diizliiklerinin yamagclarinda belirgin sirk ve morenler
barindirir. Arazi ¢alismalari sonucunda Kusak Dagi’'nda farklh biiytikliikte ve yonlerde gelismis
alt1 adet sirk ve bunlarin 6nlerinde cephe morenleri tespit edilmistir. Yine kuzeye bakan sirkler
icerisinde bir buzul goli de yer almaktadir. Kusak Dagi buzul rekonstriiksiyonunda, buzullar en
ylksek 2402 m ytkseltide olusmaya baslamis ve en alcak seviyeye ulastigi yiikselti 1885 m
olmustur. Buzullarin ortalama kalinliklarinin 42 metre, kalic1 kar sinir1 ise 2100 metre olarak
tespit edilmistir. Bu calismada Kusak Dagi’'ndaki buzul morfolojisine ait izler; topografya
haritalari, IHA’lar ve detayh arazi calismalar ile haritalanmuis, hassas veriler iizerinde gegmise
ait buzul rekonstriiksiyonlar1 yapilarak buzullarin ulasmis oldugu seviyeler ve buzullara ait
ozellikler ortaya konmustur.

Anahtar Kelimeler: Bat1 Toroslar, Buzul jeomorfolojisi, Ge¢ Kuvaterner buzullasmasi.

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. Turkiye 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 Turkiye's glacier inventory have been thought to be
completed, glaciated areas of various sizes are still being discovered. The glacial areas of Kusak
Mountain have never been reported in the literature, and there is a lack of geomorphological,
climatological, and chronological knowledge about these glaciated areas. The Kusak Mountain
(36°51' N, 32°18' E) to be examined within the scope of this study is a massive mass consisting
of Permian carbonates with a peak of 2429 m, 45 km northeast of Alanya. Kusak Mountain has
prominent cirques and moraines on the slopes of the high summit plains. As a result of the field
studies, six circuses of different sizes and directions and facade moraines in front of them were
identified on Kusak Mountain. There is also a glacial lake within the circuses facing north. In the
glacial reconstruction of Kusak Mountain, glaciers started to form at the highest altitude of 2402
m and the lowest altitude reached 1885 m. The average thickness of the glaciers is 42 meters,
and the permanent snow limit is 2100 meters. In this study, traces of glacial morphology related
to the Late Quaternary glaciation in the ranges of Western Taurus mountaines were mapped
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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.
Keywords: Western Taurus, Glacial geomorphology, Late Quaternary glaciation.
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EDIRNE SEHRININ ZAMANSAL VE MEKANSAL DEGiSIMININ JEOMORFOLOJiK
BIRIMLERLE iLiSKiSI / THE RELATIONSHIP OF THE SPATIOTEMPORAL CHANGE
OF THE CITY OF EDiRNE WITH GEOMORPHOLOGICAL UNITS

Musa ULUDAG! & Emre OZSAHIN2

1 Tiirkce ve Sosyal Bilimler Egitimi Boliimii, Trakya Universitesi Egitim Fakiiltesi, Edirne,
musauludag04@gmail.com
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OZET

Plansiz ve siirdiiriilemez sehirsel biiyiime trendi, ekolojik isleyisi zamansal ve mekansal
Olcekte kademeli olarak etkilemektedir. Yakin zamanda insanin ve g¢evresinin refahi lizerinde
dramatik degisimlere yol acan bu etkinin mevcut ve gelecek durumunu anlamak ve politika
olusturmaya yardimci olmak icin sehirsel biiylimenin jeomorfolojik birimler dikkate alinarak
degerlendirilmesi ¢ok gerekli olmustur. Boylece daha yasanabilir sehirsel mekanlarin ortaya
¢ikmasi hedeflenmistir. Bu ¢alismanin amaci Edirne sehrinin zamansal ve mekansal degisiminin
jeomorfolojik birimlerle iliskisinin incelenmesidir. Stratejik konumundan dolay1 eski ¢aglardan
beri popiiler bir iskan sahasi olan bu sehrin zamansal siirecte gecirdigi mekansal degisimlerin
analiz edilmesi gerek Tiirkiye gerekse Avrupa iskan cografyasinin anlasilmasi bakimindan ¢ok
onemlidir. CBS (Cografi Bilgi Sistemleri) destekli mekénsal analiz yontemiyle gerceklestirilmis
bu calismada, tarihi ve giincel haritalar kullamlmustir. flgili literatiir ve saha cahsmalariyla
desteklenen bu veriler yardimiyla sehirsel alanin hem tarihi gelisimi hem de jeomorfolojik
birimleri haritalandirilmistir. Bu haritalar yontem cercevesinde kiyaslanip, zamansal silirecte
oransal degisimler saptanmistir. Calisma sonucunda Edirne sehrinin kurulusundan giiniimiize
kadar gegcen zamanda mekénsal farklilasmasinin daha iyi anlasilmasi ve sehirsel gelisimin
jeomorfolojik birimlerle iliskisinin tanimlanmasi1 bakimindan 6nemli veriler elde edilmistir.
Iskan tarihine durayli yamaclarda bulunan olgun akarsu taragalan iizerine kurulmus Kaleici
yerlesim alani seklinde baslayan Edirne sehrinde Osmanli ve Cumhuriyet donemlerinde 6nemli
bir biiylime hamlesi goriilmiistiir. Osmanhh doneminde 17. yy’la kadar mekansal biiylimenin
egemen oldugu sehirsel alanda 18. yy’dan sonra belirgin bir duraklama yasanmistir. Cumhuriyet
doneminde mekansal degisimin daha cok jeomorfolojik 06zelliklerden kaynaklanan taskin
probleminin goriildiigii sahalara dogru gerceklestigi Edirne sehrinde giiniimiize yakin zamanda
ise sehirsel gelisimin nispeten daha uygun alanlara dogru kaymaya baslanmis olmasina ragmen,
taskin ovasina dogru da yayilimi devam etmektedir. Bu calismayla Edirne sehrinin
stirdiiriilebilir planlamasina hizmet edebilecek kiymetli sonuclar elde edilmistir. Calisma
sonuclar1 Edirne sehrinin zamansal ve mekansal degisiminin jeomorfolojik birimlerle iliskisini
aydinlatmasinin yaninda karar vericileri ve planlamacilarini yonlendirici bilgiler sunmaktadir.
Anahtar Kelimeler: Jeomorfoloji, Sehir, CBS (Cografi Bilgi Sistemleri), Zamansal ve Mekéansal

Degisim, Edirne.

ABSTRACT

The unplanned and unsustainable urban growth trend is gradually affecting the ecological
functioning at spatiotemporal scales. In order to understand the current and future status of this
impact, which has recently led to dramatic changes on the well-being of people and their
environment, and to assist in policy making, it has become very necessary to evaluate urban
growth by considering geomorphological units. Thus, it is aimed to create more livable urban
spaces. The aim of this study is to examine the spatiotemporal change of Edirne city and its
relationship with geomorphological units. Analyzing the spatial changes of this city, which has
been a popular settlement area since ancient times due to its strategic location, is very important
in terms of understanding the settlement geography of both Turkiye and Europe. Historical and
current maps were used in this study, which was carried out with the spatial analysis method
supported by Geographic Information Systems. With the help of these data, which is supported
by the relevant literature and field studies, both the historical development and
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geomorphological units of the urban area have been mapped. These maps were compared
within the framework of the method and proportional changes in the temporal process were
determined. As a result of the study, important data have been obtained in terms of better
understanding the spatial differentiation of the city of Edirne from its foundation to the present
and defining the relationship between urban development and geomorphological units. The city
of Edirne, which started its settlement history as a Kalei¢i settlement built on mature river
terraces on stable slopes, saw an important growth spurt in the Ottoman and Republican
periods. In the urban area, where spatial growth was dominant until the 17th century in the
Ottoman period, a significant pause was experienced after the 18th century. In the city of Edirne,
where the spatial change occurred mostly towards the areas where the flood problem stemming
from geomorphological features was observed in the Republican period, it has been determined
that the urban development has shifted towards relatively more suitable areas recently. With
this study, valuable results have been obtained that can serve the sustainable planning of the city
of Edirne. The results of the study not only illuminate the relationship between the temporal and
spatial changes of the city of Edirne with geomorphological units, but also provide information
that guides decision makers and planners.

Keywords: Geomorphology, City, GIS (Geographic Information Systems), Spatiotemporal

Change, Edirne.
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TASKIN INDIKATORU OLARAK TURKIYE'DE EKSTREM YAGISLARIN ALANSAL VE
ZAMANSAL DINAMIKLERININ ORTAYA CIKARILMASI / REVEALING THE SPATIAL
AND TEMPORAL DYNAMICS OF EXTREME RAINFALL EVENTS IN TURKIYE AS A
FLOOD INDICATOR

Abdullah AKBAS
Bursa Uludag Universitesi, Edebiyat Fakiiltesi, Cografya Béliimii, abdullahakbas@uludag.edu.tr

OZET

Ekstrem yagislar ile alakali calismalar taskinlarin etkisini azaltmak i¢cin hem politika-
yapicilarin hem de bilim insanlarin ilgisinin cekmektedir. iklim degisikliginin pozitif katkisiyla
da bu konu afet yonetimi acisindan 6nemli bir baslik haline gelmistir. Bilindigi lizere ekstrem
yagislar taskinlarin olusumunda birincil sebep olarak goriilmektedir. Dolayisiyla da ekstrem
yagislarin alansal ve zamansal karakteristikleri taskinlarin etkisini azaltmak i¢in ¢ogunlukla
incelenir. Yagis degiskenligi hakkinda bir¢ok calisma yapilmis olmasina ragmen Tiirkiye'nin
ekstrem yagis karakteristiklerinin aciklayan literatiiriin varligi oldukca zayiftir. Bu calismada,
ekstrem yagislarin mevsimsellik, kiimelenme ve kontrol mekanizmas1 gibi 6zellikleri
incelenmistir. Bunun i¢cin Meteoroloji Genel Mudiirliigline ait 221 adet istasyonun giinliik toplam
yagislar yillik maksimum serileri (YMS) temelinde incelenmistir. Ekstrem yagislara ait birgok
parametre ve indisler elde edildikten sonra, veri matrisine Asal Bilesenler Analizi uygulanmis ve
bunlardan anlaml olan 3 bilesen Model-temelli kiimeleme analiziyle kiimelenmistir. Elde edilen
bilesenler genis dl¢ekli hava sistemleri ile orografik bariyerin etkisine ortaya ¢ikarmistir. Ayrica
sekiz ekstrem yagis bolgesi elde edilmis ve bunlarin boélgesel frekans egrileri olusturulmustur.
Bu boélgeler arasinda ozellikle Glineybati Akdeniz (GBA) ve Nemli Dogu Karadeniz (NDK)
ekstrem yagis miktari agisindan en ilgi ceken iki alandan birisidir. YMS temelinde acisal istatistik
kullanilarak ekstrem yagislarin mevsimselligi belirlenmis ve Anadolu’'nun kiy1 ile i¢c bolgeler
arasinda topografyadan kaynakl dikkat ¢ekici bir gradyan elde edilmistir. Ote yandan ekstrem
yagislardaki egilimleri ve israr1 belirlemek icin Mann-Kendall trend analizi ile Hurst analizi
uygulanmistir. Taskinlar agisindan anlamli sonug verecek sekilde pozitif trend ve israr elde
edilmistir. Genel olarak bakildiginda ise ekstrem yagislarin dagilislarinda genis-6lgekli hava
sistemlerinin ve bunlarin topografya ile etkilesimlerinin btyiik bir 6neme sahip oldugu
soylenebilir.

Anahtar Kelimeler: Ekstrem yagislar, Taskinlar, Ekstrem yagis bolgeleri, Asal Bilesenler

Analizi

ABSTRACT

The studies related to extreme rainfall attracts the attention of both policy-makers and
scientists in order to reduce the impact of floods. With the positive contribution of climate
change, this topic has become serious issue for the hazard management. As it is well known,
extreme rainfall is primarily responsible for floods. Therefore, temporal and spatial distribution
and variability of extreme rainfall is mostly investigated to reduce the floods. Although many
studies have been conducted in Turkiye about rainfall variability, the literature demonstrates no
proper manuscript to describes Turkiye’s extreme rainfall climatological properties such as
seasonality, regionalization, and control mechanism. In this study, properties of extreme rainfall
events such as seasonality, clustering and control mechanism were investigated. For that reason,
the daily total rainfall of 221 stations belonging to the General Directorate of Meteorology was
investigated based upon annual maximum series (AMS). After obtaining many parameters and
indices belong to extreme rainfall events, Principal Component Analysis was applied to the data
matrix and the three significant components were clustered via Model-based clustering analysis.
The components revealed the effect of the orographic barrier together with large-scale weather
systems. In addition, eight extreme rainfall regions and their regional frequency curves were
obtained via regional frequency analysis. SWM (Southwest Mediterranean) and HEBS (Humid
Eastern Black Sea) are remarkable regions than other extreme rainfall regions in terms of the
magnitude of extreme rainfall. By using angular statistics based on AMS, the seasonality of

45



Uluslararasi Jeomorfoloji Sempozyumu - 2022 / Kula - Salihli

extreme precipitation was determined and a remarkable gradient due to topography was
obtained between the front and the interior parts of Anatolia. On the other hand, Mann-Kendall
trend analysis and Hurst analysis were applied to determine trends and persistence in extreme
rainfall events. Positive trends and persistency have obtained in extreme rainfall events which is
significant in terms of flood events. In general, large-scale weather systems and their
interactions with topography have a great importance in the patterns of extreme rainfall.
Keywords: Extreme rainfall, Floods, Extreme rainfall regions, Principal Component Analysis
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DOGU TOROSLAR’DAKI COZUNME DOLINLERININ MORFOMETRIK OZELLIKLERI /
MORPHOMETRIC PROPERTIES OF SOLUTION DOLINES IN THE EASTERN TAURUS
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OZET

Dolinler orta enlemlerdeki Kkarstik platolarin karakteristik sekillerindedir ve Dogu
Toroslar’daki ytliksek karstik platolar lizerinde ¢ok sayida dolin yer almaktadir. Bu ¢alismanin
ana amaclt Dogu Toroslardaki dolinlerin alansal dagilimi ve morfometrik 6zelliklerinin
belirlenmesidir. Calisma kapsaminda 1/25.000 o6lgekli 217 topografya haritasi kullanilarak
toplamda 8,554 km?’lik alan kaplayan 28 karstik plato lizerinde 36.188 dolin tespit edilmistir.
Yiikseklik 6zelliklerine gore dolinler 640 metre ile 3335 metre arasinda dagilim gosterir. Tim
calisma alaninda ortalama dolin yogunlugu 4,5 dolin/km? dir. Maksimum dolin yogunlugu 128
dolin/km? ile Malatya Daglari’'nda gozlenip, Aladaglar, Alandas Dagi, Yama Dag1 ve Berit Dagi’'nda
ise 50 dolin/km? nin {izerine ¢ikmaktadir. Sahada yliksek dolin yogunluguna sahip alanlar (> 50
dolin/km?) oldukca az yer kaplamakta (%0.2) iken cok diistik ve diisiik dolin yogunluguna sahip
alanlar ise olduk¢a fazla yer kaplamaktadir (%98.5). Dogu Toroslar’daki dolinlerin ortalama
alani1 3287 m2 iken ortalama ¢evre uzunlugu ise 170 metredir. Dolinlere ait dairesellik indisinin
ortalama degeri 1.29 olup, dolinler dairesel formlarin1 kaybetmis 6zelliktedirler. Dolinlerin uzun
eksen uzunlugu ortalama 62 metre iken kisa eksen uzunlugu ise ortalama 37 metredir. Sahadaki
dolinlerin ortalama uzama orani degeri ise 1.58 olup, dolinler yar1 eliptik 6zellik gostermektedir.
Dogu Toroslar’daki dolinlerin egemen yonelimi KD-GB dogrultusunda olup sahada BKB-DGD ve
KKB-GGD dogrultularinda ikincil uzanimlar da tespit edilmistir. Dogu Toroslar'daki fay
sistemleriyle dolin uzanimlari arasindaki iliskiyi belirlemek amaciyla sahada kuzey, bat1 ve dogu
olmak tlizere ii¢ bolge belirlenmistir. Bu bolgelerden kuzey kesim Dogu Anadolu Fay1 (DAF), bat1
kesim DAF ve Gilineydogu Anadolu Bindirmesi, dogu kesim ise Gilineydogu Anadolu Bindirmesi
etkisinde sekillenmis olup bu kesimlerde yer alan fay yonelimleri genel anlamda dolin
uzanimlarina paralellik géstermektedir.

Anahtar Kelimeler: Dogu Toros Daglari, Poligonal Karst, Dolin Morfometrisi, Karstik Platolar

ABSTRACT

Dolines are the characteristic landforms of karst plateaus in the middle latitudes and there
are many dolines on the high karst plateaus in the Eastern Taurus Mountains. The main purpose
of this study is to determine the spatial distribution and morphometric properties of dolines in
the Eastern Taurus Mountains. In the study, using 217 topography maps with a scale of
1/25.000, 36,188 dolines were detected on 28 karst plateaus covering an area of 8,554 km? in
total. The elevation of dolines ranges between 640 meters and 3335 meters. The average doline
density in the study area is 4.5 dolines/km2. The maximum doline density is observed in the
Malatya Mountains with 128 dolines/km?2 and it exceeds 50 dolines/km? in Aladaglar, Alandas
Mountain, Yama Mountain, and Berit Mountain. Areas with high doline density (> 50
doline/km?) occupy very little space (0.2%), while areas with very low and low doline density
take up a lot of space (98.5%). While the average area of the dolines in the Eastern Taurus is
3287 m?, the average perimeter is 170 meters. The average value of the circularity index of the
dolines is 1.29, and they have lost their circular form. While the long axis length of the dolines is
62 meters on average, the short axis length is 37 meters on average. The average elongation
ratio value of the dolines in the field is 1.58, and the dolines show semi-elliptical characteristics.
While the dominant orientation of the dolines is in the NE-SW direction, secondary orientations
were detected in the WNW-ESE and NNW-SSE directions. In order to determine the relationship
between the fault systems and doline extensions in the Eastern Taurus Mountains, three regions
were identified in the field as north, west and east. Of these regions, the northern part was
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shaped by the East Anatolian Fault (EAF), the western part by the EAF and the Southeast
Anatolian Thrust, and the eastern part by the Southeast Anatolian Thrust.
Keywords: Eastern Taurus Mountains, Polygonal Karst, Doline Morphometry, Karst Plateaus

48



Uluslararasi Jeomorfoloji Sempozyumu - 2022 / Kula - Salihli

KULA VOLKANIKLERI VE MANYETIK BELIRTIiLERI / KULA VOLCANICS AND
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OZET

Pliyostesen ve Holosen siiresince, Tiirkiye'nin bir¢cok yerinde giincel volkanizmalar
mevcuttur. Bunlar Dogu Tiirkiye’de Tendiirek, Karacadag ve Nemrut, Orta Tiirkiye’de Karacadag
ve Bat1 Tiirkiye’de Kula volkanik bélgeleridir. Kula volkanik bdlgesi, tarihsel olarak Lidya olarak
adlandirilan (Heredot tarafindan bu bélgenin insanlar1 Menye’liler olarak adlandirilmaktadir)
Bat1 Tiirkiye’de izmir-Ankara yolu iizerindedir. Kula volkanik bélgesi bir¢ok ilgin¢ volkanolojik
unsurlara sahiptir. Bu bolge yok olmus volkanla, Neolitik zaman 6ncesine tarihlenen insan ve
evcil hayvan ayak izleri, volkan agizlarinda eski yerlesimler, peri bacalari ve Roma
zamanlarindan beri kullanilan sicak su kaynaklari agisinda ¢ok iyi bilinmektedir. Bu volkanikler
19’uncu yiizyilldan beri bir¢cok bilim insani tarafindan incelenmistir. 2000 y1l 6nce meshur
cografyaci/tarih¢i Strabo bu bolgeyi Katakekaumene (Yanik Ulke) olarak adlandirmistir. Bati
Anadolu’nun en geng volkanlari olan Kula volkanlar1 Na-baskin 6zelliktedir fakat tiim diger eski
Bat1 Anadolu volkanlar1 K-baskin 6zelliktedir. Kula volkanik alan1 yaklasik 15 km K-G ve 40 km
D-B uzaniml bir dikdortgendir.

Bazaltik akintilar Kula Bélgesinde genis alanlar1 kapsamaktadir. Yaygin plato bazaltlar, iyi-
korunmus kraterleri ve lav akintilar1 ile Bati Anadolu’'nun en gen¢ volkanikleri, etkin
riftlesmenin oldugu alkali bazalt bolgeleri icin en seckin drneklerinden birisidir. Kitasal kabuk
lizerine yerlesen manto kaynakli bu volkanikler iizerine bircok jeolojik, jeokimyasal ve
jeokronolojik calismalalar yapilmasina ragmen dogru diiriist hemen hemen hicbir jeofizik
calismasi yapilmamistir. Gravite verisinden GB-KD uzanimli Demirci ve Selendi grabenleri
kabaca tanimlanmislardir ve bu grabenler oldukc¢a sigdir (1 km’den daha si1g). Havadan
manyetik veriler ana hatlariyla bazaltik volkaniklerle iliskili manyetik anomaliler icin
kullanilmistir. i1k olarak, bélgenin manyetik anomalileri nitel olarak incelenmistir. Daha sonra,
manyetik anomaliler birer birer ele alinip nicel olarak degerlendirilmistir. Bu volkanik
kraterlerin manyetik yapilarinin derinlik ve kalinliklar: sirasiyla 100 m ile 1000 m civarinda
bulunmustur.

Keywords: Kula Volkanlari, Havadan Manyetik Veriler, Giiniimiiz Volkanik Kraterleri, Yanik

Ulke (Katakekaumene)

ABSTRACT

During the Pleistocene and Holocene, there are recent volcanic activities at the several
places in Turkiye. These can be named as the volcanic provinces of Tendiirek, Karacadag and
Nemrut in eastern Turkiye, Karacadag in the central Turkiye and the Kula volcanic province in
western Turkiye. Kula volcanic region is located along the Izmir-Ankara road in Western Turkiye
of which historically called Lydia (the people of this region called as Maiones by Herodotus). The
Kula volcanic area has a number of interesting volcanological aspects. This area is famous by
extinct volcanoes, human and domesticated animal footprints dating from Pre-Neolithic times,
antique settlement area in the volcanic cone, fairy chimneys and thermal water resources, which
have been in use since the Roman times. These volcanics have been investigated by several
scientists from the nineteenth century to the present. Famous ancient geographer/historian
Strabo called this area as Katakekaumene, which means “burned country” 2000 years ago. As the
youngest volcanic rocks of western Anatolia, the Kula volcanics are Na-dominant in character,
while all of the older volcanic series of western Anatolia are generally K-dominant rocks. The
Kula volcanic field is a rectangular area about 15 km N-S by 40 km E-W.

Basaltic flows cover large areas in the Kula Region. The youngest volcanics of western
Anatolia, with widespread plateau basalts, well-preserved craters and lava flows, are excellent
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examples of an alkali basalt province in the area of active rifting. Although various geological,
geochemical and geochronological studies have been carried out on these basaltic volcanics,
which were known as being derived from the mantle source placed over on a continental crust,
there are hardly any geophysical investigations have been carried out yet. Gravity data was used
briefly to describe the SW-NE extending Demirci and Selendi grabens and these grabens are
rather shallow (less than 1 km). The aeromagnetic data were utilized to evaluate the magnetic
anomalies of the region which are mainly related with the volcanics. Firstly, the general
distribution of the magnetic anomalies of the region was evaluated qualitatively. Later, the
individual magnetic anomalies were interpreted quantitatively. Depths and widths of these
magmatic bodies lying underneath of these volcanic cones are about 100 m and 1000 m,
respectively.

Keywords: Kula Volcanics, Gravity Data, Aeromagnetic Data, Recent Volcanic Cones, Burned
Country (Katakekaumene)
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AKARSU KIYILARINDA KIYI CIZGILERININ BELIRLENMESI VE KIYI KANUNU /
DETERMINATION OF SHORELINES ON RIVER BANKS AND THE COASTAL LAW

Hiiseyin TUROGLU
Istanbul Universitesi, Edebiyat Fakiiltesi, Cografya Béliimii, turogluh@istanbul.edu.tr

OZET

Kiy1; su kiitlesi ile kara kiitlesi arasindaki ge¢is zonunu olusturan bir yeryiizii seklidir.
Kendine has, onu tanimlayici 6zellikleri vardir. Deniz, akarsu, dogal ya da yapay gol kiyilarinin
olusum ve gelisiminde yapisal 6zellikler ile giincel morfodinamik etken ve stirecler rol alir ve
kiy1 sekillenir. Turkiye kiyilarinin sekillenmesindeki morfodinamik etkenler; dalgalar, akintilar,
rizgarlar ve akarsulardir. Siiregler ise fiziksel ve kimyasal yollarla geceklesen asinma, tasinma,
biriktirme yontemleri ve kiitle hareketleri tiirlerine ait 6rneklerdir. Bu morfodinamik etken ve
siireclerin kontroliinde deniz, akarsu ve gollerin kiyilar;; su kitlesi ortamindan ve kara
ortamindan farkh bir jeomorfolojik karakter kazanir. Kiyinin olusum ve gelisiminde rol alan
yapisal ozellikler ile morfodinamik etken ve siireglerin 6zelliklerinde, zaman i¢inde degisiklik
olursa, dogal kiyilarin da jeomorfolojik 6zellikleri degisir. Bu itibarla kiy1 giincel ve dinamik bir
yerylizli sekli, jeomorfolojik bir birimdir. Bu temel prensipler akarsu kiyilari icin de gecerlidir.
Bu calismada; jeomorfolojik kanitlara dayali olarak, akarsu kiy1 béliimlerini tanimlayan ve
akarsu kiy1 b6liim sinirlarina isaret eden jeomorfolojik prensip ve delillerin aciklanmasi, hem de
kiy1 kanunu ve ilgili yonetmeliklerde yer alan ilgili maddelerin jeomorfolojik bir yaklasimla
incelenmesi amag¢lanmistir.

Arastirmanin temel dayanagi; ne, neden, nasil, ni¢in, vb. sorulara yerytizii sekillerinin
olusum ve gelisimini kontrol eden yapisal 6zellikler ile morfodinamik etken ve siirecglerin
faaliyetleri esas alinarak bulunan cevaplardir. Konuya; jeomorfoloji prensipleri cercevesinde
yaklasilmistir. Akarsu Jeomorfolojisi, hidrografik ve hidrolojik 6zellikler ile giincel morfodinamik
etken ve slregler birlikte degerlendirilerek, akarsu kiyi1 boliimlerinin ve yer sekillerinin
belirlenmesindeki temel prensipler olusturulmustur. Ayrica halen uygulanmakta olan 3621
sayili Kiy1 Kanunu ve Uygulanmasina Dair Yonetmelikler; akarsu kiyilar1 perspektifinde ele
alinarak, ilgili maddeler ve aciklamalar1 jeomorfolojik prensipler ile iliskilendirilerek
degerlendirilmistir.

Bu arastirma kapsamindaki yaklasim ve igerik Meri¢ nehrinin Tunca kolu tizerinde test
edilmistir. Sonuglar; mevcut yasal mevzuat dikkate alindiginda, akarsu kiyilari ile ilgili bilimsel
perspektifte tanimlama ve uygulama eksikligi oldugunu acgikca ortaya koymaktadir. Kiy
Kanununun, bu konudaki eksikliklerin giderilerek, revize edilmeye ihtiyac1 vardir. Mevcut Kiyi
Kanununun oncelikli olarak deniz kiyilar1 hedefli hazirlandigi, akarsu ve gol kiyilarinin ihmal
edildigi goriilmektedir.

Anahtar Kelimeler: Akarsu kiy cizgileri, Akarsu kiyilari, Jeomorfoloji, Kiy1 Kanunu.

ABSTRACT

A coast is a landform that forms the transition zone between a water body and a land mass.
It has unique physical features that define it. Structural features, actual morphodynamic factors,
and processes play a decisive role in forming and developing sea, river, natural or artificial lake
shores, and coast shaps. Waves, currents, winds, and rivers are the morphodynamic factors in
shaping the Turkish coasts. On the other hand, processes are examples of the types of
weathering by physical and chemical, erosion, transport, deposition methods, and mass
movement types. Under the control of these morphodynamic factors and processes, the coasts of
seas, rivers, and lakes acquire a different geomorphological character from both the water body
and the terrestrial environment. Suppose there is a change in the structural features and
morphodynamic factors and processes that play a role in the formation and development of the
coast over time. In that case, the geomorphological features of the natural coastal landforms also
change. In this respect, the coast is a current landform, a geomorphological unit. These basic
principles can also be used for the river coast. This study aimed to explain the geomorphological
principles and evidence indicating the parts of the river banks and shorelines based on the
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geomorphological evidence and to examine the related items within the coastal law and related
regulations with a geomorphological approach.

The basis of the research was the found answers to the questions of what, why, how, why,
etc., based on the structural features and the activities of morphodynamic factors and processes
in forming and developing river coast landforms. The research subject was approached within
the framework of the principles of geomorphology. River Geomorphology, hydrographic and
hydrological features, and current morphodynamic factors and processes; were evaluated
together, and the basic principles for determining the river shore parts and landforms were
established. In addition, the Coastal Law (No. 3621) and Regulations on its Implementation,
considered from the perspective of the river coast, related items and explanations were
evaluated by associating them with geomorphological principles.

The approach and content of this research were tested on the Tunca branch of the Merig
river. Considering the current legislation, the results reveal a lack of definition and application in
the scientific perspective regarding river banks. The Coastal Law needs to be revised by
completing the deficiencies in this regard. It is seen that the Coastal Law in force is primarily
prepared with the target of sea coasts, and river and lake coasts are neglected.

Keywords: River shorelines, River banks, Geomorphology, Coast Law.
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ANALIZI / 1995 SENIRKENT DEBRIS FLOW EVENT AND DEBRIS FLOW
SUSCEPTIBILITY ASSESSMENT OF KAPI MOUNT
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OZET

Moloz akmasi, zeminde suya doygun hale gelen kum, cakil ve kaya bloklar1 gibi farkh
boyuttaki malzemelerin, dik egimli yamaclarda, belirli kanallar boyunca hareketi olarak
tanimlanabilir. Moloz akmalar1 yliksek hizlara ulasarak, uzun mesafeleri etkileyebilmeleri
acisindan, ozellikle daglik alanlarda gerceklesen ve insan hayatin1 olumsuz etkileyebilen kiitle
hareketleridir. Ani ve beklenmedik sekilde gerceklesen yikici etkileri sadece bina ve yollar gibi
miihendislik yapilari icin degil ayn1 zamanda insan hayati icin de tehdit olustururlar. 13 Temmuz
1995 tarihinde Senirkent'te siddetli saganak yagislarin etkisiyle tetiklenen moloz akmas1 74
kisinin 6liimiine, 269 evde agir hasara neden olmus ve yaklasik 1000 kisinin evsiz kalmasina yol
acmistir. Moloz akmalarina karsi yiliksek duyarli olan bélgede, 1995 olayinin yani sira daha 6nce
1936 ve 1996 yillarinda da benzer ekstrem yagis kosullarinin tetikledigi moloz akma olaylari
gerceklesmistir. Senirkent yerlesiminin giineyinde yaklasik 3 km mesafede 1300 m topografik
rolyef farki olusturan Kapi Dagi, yliksek egim kosullarinin yani sira moloz tiretim hizinin yiiksek
omasi bakimindan yikici moloz akma olaylarina kars1 alanin yiliksek risklere maruz kalmasina
neden olmustur. Calismada, Kapidag kiitlesinin kuzeyinde yiiksek moloz riskine maruz
kalabilecek alanlar moloz akma duyarlilig1 ve tehlikesi bakimindan degerlendirilmistir. Bolgesel
moloz akma degerlendirmesi icin hidrometeorolojik olaylarin karmasik dogasi, arazinin jeolojik
ve jeomorfolojik 0Ozelliklerindeki degiskenlik ve modelleme parametrelerindeki belirsizlik
acisindan, minimum veri girdisine ihtiya¢ duyan ve farkli boélgelere kolay uyarlanabilir olan
mekansal olarak dagitilmis ampirik moloz akma modelleri kullanilmistir. Temel alinan modelin
uygulanmasi iki asamada gerceklestirilmistir. Bu adimlarin ilki potansiyel kaynak alanlarin
belirlenmesi, ikincisi ise akis yoni algoritmalar1 kullanilarak moloz akmalarindan
etkilenebilecek alanlarin hesaplanmasidir. Olas1 kaynak alanlar, topografik parametreler baz
alinarak belirlenmistir. Litoloji, bitki ortiisii ve arazi kullanimi gibi moloz varligina sediment
girdisi olusturabilecek unsurlar veya molozun akisa ge¢mesini engelleyebilecek kaynak alanlar
modele dahil edilmemistir. Moloz akmalarinin yayillma mesafesinin modellenmesi asamasinda
Holmgren algoritmasi kullanilmistir. Akimdaki enerji kaybinin hesaplanmasinda kaynak alan ile
akisin bittigi noktay1 birlestiren, yatay ve hayali bir ¢izgi arasindaki a¢1 olarak tanimlanan
“Fahrbéschung” agisi kullanilmistir. Onceki moloz akma hiz ve erisim acilar1 dikkate alinarak
minimum ve maksimum “Fahrbéschung” acilari olarak 6°- 14° araligindaki degerler, sirasiyla en
iyimser ve en kotii akma senaryolar: icin hesaplanmistir. Senirkent’te yasanan moloz akmasi
afetlerinin ardindan, tersip bentleri ve cevre kanallar araciligiyla moloz akmalarina karsi 6nlem
ve zarar azaltma c¢alismalarinin 6nlem bakimindan basarilart da c¢alisma kapsaminda
degerlendirilmistir. Modelleme ¢alismasindaki bulgulara gore, modele girilen “Fahrbéschung”
degerlerinde (14° hari¢) moloz akmasinin tersip bentlerini asarak Senirkent’'e ulastig
belirlenmistir. Ozellikle, tersip bentlerinin ¢evre kanalina yénlendirme amaciyla moloz akim
yoniiniin yapay olarak saptirildigi noktada, moloz akmasinin bentleri astif1 ve dogal moloz
kanalin1 kullanarak Senirkent’e ulastig1 gézlemlenmistir. Calisma sonuglar1 bakimindan 6nlem
yapilarinin uygulanmasina gegilmeden 6nce yerlesim alanlarini uygun bir sekilde mevcut
tehlikelere karsi korunmasinda bolgesel jeomorfolojik degerlendirmelerinin, 6zellikle moloz
akma olaylarinin bir siire¢ olarak asinim ve sediment iletim etkilesimlerinin belirlenerek duyarh
alanlarin tespit edilmesinden sonra farkli senaryo temellerinde 6nlem yapilarinin basarisinin
test edilmesi gerekliliginin altini cizmektedir.

Anahtar Kelimeler: Heyelan, moloz akmasi, modelleme, tehlike, Senirkent
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ABSTRACT

Debris flow can be defined as the movement of different-sized materials such as sand,
gravel, and rock blocks, which become saturated with water along specific channels on steep
slopes. Debris flows are mass movements that can reach high speeds, affect long distances,
especially in mountainous areas, and adversely affect human life. Their rapid and unpredicted
destructive effects pose a threat not only to engineering structures like buildings and roads but
also to human life. On July 13, 1995, a debris flow triggered by a heavy rainfall event in Senirkent
killed 74 people, severely damaged 269 houses, and left nearly 1000 people homeless. The
region is highly prone to debris flows, and in addition to the 1995 event, similar debris flows
triggered by extreme rainfall conditions occurred in 1936 and 1996. Kapidag Mountain, which
forms a 1300 m topographic relief difference about 3 km to the south of Senirkent settlement,
has conducive the area to be exposed to high risks against destructive debris flow events due to
its high topographic slope conditions and debris production rate. In this study, the areas that
may be exposed to high debris risk in the north of Kapidag were evaluated in terms of debris
flow susceptibility and hazard. The study used spatially distributed empirical debris flow models
for regional debris flow assessment, which require minimal data input and are easily adaptable
to different regions due to the complex nature of hydrometeorological phenomena, variability in
geological and geomorphological characteristics of the terrain, and uncertainty in modeling
parameters. The implementation of the underlying model was carried out in two steps. The first
step was identifying potential source areas and the second was calculating areas that could be
affected by debris flows using flow direction algorithms. Potential source areas were identified
based on topographic parameters. Geoenvironmental parameters such as lithology, vegetation,
and land use, which may contribute sediment input to the debris presence or source areas that
may hinder the mobilizing debris, are not included in the model. Holmgren's algorithm was used
to model the runout distance of debris flows. The "Fahrboschung" angle, defined as the angle
between a horizontal and imaginary line connecting the source area and the point where the
flow ends, was used to calculate the energy loss in the flow. Considering the previous debris flow
reach angles, the minimum and maximum Fahrbdschung angles between 6° and 14° were
calculated for the most optimistic and worst debris flow scenarios, respectively. Following the
debris flow disasters in Senirkent, the success of the measures and mitigation efforts against
debris flows through reversing dykes, and peripheral canals were also evaluated within the
scope of the study. According to the findings of the modeling study, it was determined that at the
"Fahrboschung" values entered into the model (except for 14°), the debris flows exceeded the
revetment dykes and reached Senirkent. In particular, when the debris flow direction was
artificially deflected to check dams and diverted to the man-made channels in the downslopes, it
was observed that the debris flow exceeded the offset bend and reached Senirkent by using the
previous natural debris channel. In this respect, our results underline the necessity of regional
geomorphologic assessments for the protection of settlements against existing hazards in an
appropriate way before the implementation of prevention and mitigation measures, especially
the determination of erosion and sediment connectivity interactions of debris flow events as a
dynamic process and the identification of susceptible areas, and then testing the success of
structural measures based on different scenarios.

Keywords: Landslide, Debris Flow, Modeling, Hazard, Senirkent
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OZET

Kirgibayir arazileri, diinya tizerinde aktif olarak buzullarla kaph bolgeler disinda her iklim
bolgesinde olusabilen, ylizyil 6lceginde dahi gelisim gdsterebilen, fiziksel ve kimyasal asinim
tempolari ylksek, kolay erozyona ugrayabilen anakaya 6zellikleri ile kiiresel toprak erozyonuna
ve karbon doéngilisiine duyarh alanlardir. Genel morfolojik goriintimleri bakimindan, keskin ve
yuvarlak, birbirini takip eden sirtlar ve oyuntu (gully) erozyonu kanallan ile dikkat cekici
yersekillerini meydana getirmektedir. Havza alani bakimindan limitli katki alanina sahip
kirgibayirlar, kisa mesafede ortalamasi ¢ok yiliksek yamag egimleriyle temsil edilmektedirler (>
30°). Bu arazilerin olusumuna zemin hazirlayan en 6nemli etkenlerin basinda, pekismemis
sedimanter kayaclarin (kumtasi, silttasi, camurtasy, tif vb.) varhigi ve iklimin, sicaklik ve yagis
parametreleri kapsaminda uzun yillar ve yil icerisinde gosterdigi dalgalanmalardir. Kirgibayir
arazileri, 6zellikle Ispanya, italya, Kanada ve Tayvan gibi iilkelerde, yiiksek erozyon hizlari,
jeokimyasal oOzellikleri, olusum ve gelisim mekanizmalar1 gibi calismalar ile ilgi ¢cekmisse de
literatiirde bolgesel dlgekte degerlendirme eksik kalmistir. Bu nedenle, bu ¢alismada, Tiirkiye’'de
bugiine kadar varligi bilinen fakat tizerine arastirma gergeklestirilmeyen kirgibayir alanlarinin
bolgesel dagilis desenlerinin nedenleri ve bolgesel dagilimin fizyografik 6zelliklerinin ortaya
konmasi amaclanmaktadir. Bolgesel dagilimin tespitinde, sayisal hava fotograflar1 ve Google
Earth Pro™ gorintileri kullanilirken, bolgesel cikarimlarin gergeklestirilmesinde ise litoloji,
iklim, bitki ortiisii ve ytlkseklik gibi cevresel faktorler, kontrolsiiz makine 6grenmesi yontemi
olan “K-means Clustering” yontemine entegre edilmistir. Belirtilen, kirgibayir arazilerinin
olusumuna zemin olusturan faktdérler kapsaminda degerlendirilerek, Tiirkiye’de bes farkl
kirgibayir bolgesi tanimlanmistir: Akdeniz Kirgibayirlary; yagisin mevsimselligi ve yiiksek
topografik rélyef bu bélge de kirgibayir alanlarinin farkhlagmasinda 6én plana ¢ikarken, i¢
Anadolu Platosu Kirgibayirlari'nda diisiik kuraklik degerleri (aridity index) ve diisik NDVI
degerleri bakimindan kurak kirgibayir sinifinda yer almaktadir. Dogu Anadolu Daghk Arazi
Kirgibayirlari’'nda ise sicakligin mevsimselligi diger bolgelerden ayiran faktor olarak dn plana
cikmaktadir. Belirtilen ii¢ ana bdlgenin disindaki bolgeler ise ¢evresel faktorler acisindan diger
alanlarin gecis bolgeleri niteleginde siniflanmaktadir. Bu kapsamda, Plato - Marjin Gegis
Kirgibayirlari, i¢c Anadolu Platosu Kirgibayirlar’'ndan sahip oldugu nispeten yiiksek rolyef, aktif
tektonik ve bitki ortiisi 6zellikleri ile ayrilir iken, Plato - Yiiksek Arazi Gecis Kirgibayirlar ise
ortalama yillik yagis, sicakhgin mevsimselligi ve ortalama yiikseklik bakimindan i¢ Anadolu
Platosu ve Dogu Anadolu Yiiksek Arazi Kirgibayirlari'ndan farklilasmaktadir. Kirgibayirlarin
bolgesel olarak farkli dagilis desenlerine sahip olmasinda yukarida bahsedilen c¢evresel
parametreler rol oynarken, bu sonucun ortaya ¢ikmasinda, Anadolu Platosu’nun orojenik bir
plato olarak cevresinden tektonik olarak aktif, Kuzey Anadolu Daglar1 ve Toroslar, yiliksek
marjinlerinin olusturdugu jeomorfik ortam, kirgibayir alanlarindan jeolojik zaman 6lceginde
hem olusmasi icin iklimsel ve litolojik ortami olustururken hemde Tiirkiye’deki dagilis desenin
cesitlenmesine neden olmustur.

Anahtar Kelimeler: Kirgibayir, Makine Ogrenmesi, Jeomorfoloji, Erozyon

ABSTRACT

Badlands are the landscapes that can be developed in each climate setting excluded from
the glaciated polar regions. Also, they are characterized by a higher susceptibility to soil erosion
and carbon cycle due to their unconsolidated bedrock properties which can easily erode because
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of their high physical and chemical weathering rate. Morphologically, they are stunning
landscapes with sharp and rounded-edged ridges and gully channels. Although badlands
represent limited a contribution area of a watershed, they are frequently composed of steep
slopes (> 30°). Unconsolidated bedrocks and fluctuations in both temperature and precipitation
are well-established controlling and highly cited predisposing factors on badlands development
or initiation.

Although their formation dynamics, erosion rates, and physicochemical properties have
been extensively examined in Spain, Italy, Canada, and Taiwan, the assessment of their regional
characteristics has been neglected, so far. Therefore, the study aims to investigate the regional
distribution patterns and physiographic properties of regional distribution of the badlands
terrains that were previously partly known but not documented in Tiirkiye.

We used aerial photos and Google Earth Pro™ to investigate their regional distribution. The
predisposing environmental parameters such as lithology, climate, vegetation, and elevation in
badlands development were implemented by the K-means Clustering method which is an
unsupervised machine algorithm. Regarding performed analyses, we have determined five
badland regions: Mediterranean Badlands stand out with a higher precipitation seasonality than
the other regions and relatively higher local relief; however, Central Anatolian Plateau Badlands
differ from others with both lower aridity and NDVI values. On the other hand, East Anatolia
High Land Badlands are represented with the highest temperature seasonality values which are
crucial for badlands formation. The remaining two regions exhibit features that have transitional
characteristics between the three main regions mentioned above. In this regard, Plateau -
Margin Badlands differ with relatively higher local relief, tectonic activity, and NDVI values from
Central Anatolian Plateau Badlands. While Plateau - High Land Transition Badlands distinguish
with higher mean annual precipitation, it can be differentiated from East Anatolian High Land
Badlands by having lower mean altitude and temperature seasonality.Consequently, the
highlighted environmental predisposing factors have portrayed the frame of the badland
distribution pattern in Tiirkiye. However, Anatolian Plateau, an orogenic plateau and the major
geomorphic unit in Tiirkiye, with its tectonically highly active two margins, North Anatolian and
Taurus Mountain Belts, accounts for the topographic and climatic diversity which leads to the
differentiation of badland regions and lithologic settings.

Keywords: Badlands, Machine Learning, Geomorphology, Erosion
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TURKIYE KUVATERNER PALEOCOGRAFYASINDA EOLINITLER / EOLIANITES IN
THE QUATERNARY PALAEOGEOGRAPHY OF TURKIYE
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OZET

Kuvaterner yash fosil kiy1 kumullar olan eolinitlerin Tiirkiye kiyilarindaki varligina dair
calismalar oldukca yenidir. Yazar tarafindan ilk kez ¢okelme ortamlar: ve yaslari ortaya konan
bu istiflerin Tiirkiye jeoloji ve jeomorfoloji haritalarinda haritalanmamis olmasi, kiyilarimizin
Kuvaterner kumul paleocografyasi acisindan 6nemli bir eksiklikti. Bozcaada (Canakkale), Dana
Adas1 (Mersin) ve Sile (Istanbul) kiyilarinda belirledigimiz karbonat eolinitler bilesimi, katman
yapisi, mikrofosil ve ooid igerigi ile Orta-Ge¢ Kuvaterner’deki buzul ve buzularasi dénemlerin
kanitlaridir. Capraz katman yapisi ve rizolit igerikleri ile paleosoller eolinit istiflerinde gozlenen
spesifik yapilardir. Yiiksek jeomiras potansiyeli tasiyan ¢ eolinit istifi bu calismada ele
alinmaktadir. Bunlardan Bozcaada ve Dana Adasi eolinitleri Akdeniz eolinitlerine benzer fasiyes
ortamlarimi yansitirken, Sile eolinitleri Bahama Adalari’'ndaki eolinitlere benzer bilesimdedir.
Tiirkiye kiyilarinda 6zellikle Ge¢ Kuvaterner dénemine dair bilgilerimiz fosilli denizel taragalar
ve yalitasi olusumlar ile sinirhiyken, eolinitlerle ilgili tespitlerimiz kiyilarimizda Orta-Geg
Kuvaterner yash paleoriizgar ¢okellerinin varligim1 ortaya koydu. Tiirkiye eolinitleri MIS 15’e
kadar uzanan denizel izotop Kkatlarimin buzul arasi ve buzul donemlerindeki deniz seviyesi
degisimlerinin kayitlarin1 belgelemektedir. Bu bildiride eolinitlerin Tiirkiye kiyilarinda
Kuvaterner paleocografyasina ve iklimine dair tuttugu kayitlar tartisilmaktadir.

Anahtar kelimeler: Eolinit, Deniz seviyesi degisimi, paleoiklim, Denizel izotop kati, Jeomiras

ABSTRACT

Studies on the existence of eolinites, the Quaternary fossil coastal dunes, on the Turkish
coasts are quite new. The fact that these sequences, the depositional environments and ages of
which were revealed for the first time by the author, were not mapped in the geological and
geomorphological maps of Turkiye, was an important deficiency in terms of the Quaternary
dune paleogeography of our coasts. The carbonate content, bedding structure, microfossil and
ooid content of the eolianites that we determined on the coasts of Bozcaada (Canakkale), Dana
Island (Mersin) and Sile (Istanbul) are evidence of glacial and interglacial periods in the Middle-
Late Quaternary. Paleosols with their cross-layer structure and rhizolith contents are specific
structures observed in eolinite successions. Three eolinite sites with high geoheritage potential
are discussed in this study. Of these, Bozcaada and Dana Island eolinites reflect facies
environments similar to Mediterranean eolinites, while Sile eolinites are in composition similar
to those of the Bahamas. While our knowledge of the Late Quaternary period on the Turkish
coasts is limited to fossil marine terraces and beachrock formations, our findings about
eolianites revealed the presence of Middle-Late Quaternary paleowind deposits on our coasts.
Turkish eolianites document the records of sea level changes in interglacial and glacial periods
of marine isotope layers dating back to MIS 15. In this paper, the records of the eolianites on the
Quaternary paleogeography and climate of the Turkish coasts are discussed.
Keywords:Eolianite, Sea level change, paleoclimate, Marine isotope stage, Geoheritage
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FINDING ON THE MEDITERRANEAN COASTS OF TURKIYE: THE DANA ISLAND

EOLINITE (MERSIN, TURKIYE) AND ITS GEOARCHEOLOGICAL IMPORTANCE
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OZET

2,716 km? alana 8 km kiy1 uzunluguna sahip olan Dana Adasi’nin (Mersin) Anadolu’ya bakan
kiyllarinda 1.2 km boyunca bol rizolit iceren eolinit tabakalar1 ve bunlarla ara katmanl
¢imentolanmis yamac bresleri (kolliivyon) yiizeyler. Gliniimiizden yaklasik 3200 yil 6ncesinde,
bu iki birim icinde insan eliyle kaya oygu/kesme teknolojisi kullanilarak Akdeniz'deki en eski
antik tersane insa edilmistir. Cekek yerleri belirlenirken eolinitlerin tabaka diizlemleri
kullanilmistir. 274 ¢ekek yeri ve 200’lin iizerinde sarni¢ yapilan bu istifin ¢ékelme ortami, yasi
ve litolojik-yapisal 6zelliklerinin tanimlanmasi 6nem tasimaktadir. Eolinit tipik katman yapisi1 ve
icerdigi rizolitler (fosil bitki kok kaliplar1) nedeniyle jeomiras ac¢isindan da 6nemlidir.

Saha calismalarinda ince kesit yapimi, ICP-MS analizleri ve CaCOs3 6l¢iimleri icin toplam 16
ornek toplandi. Element tayinleri Bureau Veritas (ACME, Kanada) laboratuvarlarinda ICP-MS ile
yapildi. OSL tarihlendirmeleri Ankara Universitesi Liiminesans Tarihlendirme Arastirma
Laboratuvarinda gergeklestirildi. ince kesit analizleri eolinitin bilesiminde fosil mercan, alg,
intraklast, kuvars kristalleri ve ooid varligini gdsterir. Eoliyen ¢okelme Jura kirectasi tizerinde
tirmanan kumul olarak gelismistir. En alttaki eolinit tabakasi iizerinde gelisen kirmizi renkli
paleosoliin yas1 357.6£55.1 bin yildir. 146.7£28.8 bin yila tarihlenen cimentolanmis yamag
bresleri ile ardalanan eolinitten ise 92.4+23.1 bin yillik yas elde edilmistir. Bu veriler paleosol
olusumunun gerceklestigi nemli ve yagish bir evrenin ardindan MIS5 déneminde yamag bresleri
ve tirmanan kiy1 kumullarinin olusumu ve ¢imentolanmasina yol acan siddetli kurak kosullarin
yasandigini agiklar.

Anahtar kelimeler: Eolinit, Jeomiras, MIS5, Dana Adasi, Mersin.

ABSTRACT

On the Anatolia-facing coast of Dana Island (Mersin), which has an area of 2,716 km? and a
coastal length of 8 km, eolianite beds containing abundant rhizolite and alternating cemented
slope breccia (colluvium) spread along 1.2 km. About 3200 years ago, the oldest ancient
shipyard in the Mediterranean was built by man-made rock carving/cutting technology in these
two units. The bedding planes of the eolianites were used to determine the slipway locations. It
is important to define the depositional environment, age and lithological-structural features of
this succession, of which 274 storage areas and over 200 cisterns have been identified. Eolianite
is also important in terms of geoheritage due to its typical bedding structure and the rhizolites
(fossil plant root molds) it contains.

A total of 16 samples were collected during field studies for thin section analyses and ICP-
MS and CaCOs measurements. Element analyzes were performed by ICP-MS at Bureau Veritas
(ACME, Canada) laboratories. OSL dating was carried out at Luminescence Dating Reseach
Laboratory of Ankara University, Turkiye. Thin section analyzes show the presence of fossil
corals, algae, intraclasts, quartz crystals and ooids in the composition of the eolianite. The eolian
deposition developed as a climbing sand dune on the Jurassic limestone. The age of the red
colored paleosol that developed on the lowest eolinite layer is 357.6+55.1 ka. The age of
92.4+23.1 ka was obtained from the eolinite alternating with cemented slope breccias dated to
146.7+28.8 ka. These data explain that after a humid and rainy phase in which paleosol
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formation took place, severe arid conditions were experienced during the MIS5 period, which
led to the formation and cementation of slope breccia and climbing coastal dunes.
Keywords: Eolianite, Geoheritage, MIS5, Dana Island, Mersin.
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BOLKAR DAGLARI’'NDA PLATO TiPi BUZULLASMA iZLERi VE DRUMLIN
TOPOGRAFYASI / TRACES OF ICEFIELD AND DRUMLINE TOPOGRAPHY ON THE
BOLKAR MOUNTAINS
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OZET

Son Buzul Caginda kalic1 kar sinirinin buzul olusumuna yetecek kadar algaldig1 Tiirkiye'nin
bazi yiiksek daglarinin zirveleri buzullarla ortiilmistiir. Toplamda yaklasik 4000 km? alan
kaplayan buzullardan bazilarinin dilleri vadilerde 20 km’ye yakin uzunluga ulasmis ve bazi
buzul dilleri deniz seviyesinin 1200 m yukarisina kadar inmislerdir. Dogu Karadeniz Daglar,
Munzur Daglar:1 ve Orta Toroslar Tiirkiye’de buzullarin en genis alana yayildigi dag siralaridir.
Bu siradaglardan birisi olan Bolkar Daglar1 Mersin Korfezinin 60 km kadar kuzeyinde KD-GB
dogrultusunda uzanan Orta Toroslar'in yiliksek boéliimlerinden birisidir. Bu daglarin dogu
bolimii 3500 m’yi asan zirvelere sahip ¢ok engebeli bir boliimken, bat1 bélimi 2600-3000
metreler arasinda ytkseltiye sahip plato goriinimiindedir. Bu topografik 6zellikler buzullasma
tipi tizerinde de belirleyici olmustur. Yiiksek dogu boliimde sirk ve vadi buzullari olusurken, bati
platosunda yaklasik 250 km? genisliginde bir plato tipi buzul olusmustur. Bu buzul topografya
tarafindan kismen kontrol edildigi i¢cin buz sapkasi 6zelliginde olmayip plato tipi buzullasmay1
daha ¢ok yansitmaktadir. Bu c¢alisma, Bolkar Daglari’'ndaki plato tipi buzullasmanin iki énemli
arazi kanitini sunmay1 amaglamaktadir. Bunlardan ilki platoyu glineyden sinirlandiran ytiksek
sirt hatt1 lizerindeki daha alcak boyunlardan giineye dogru tasan buzul dillerinin olusturdugu
cephe morenleridir. Ikincisi ise daha ¢ok 6rtii buzullasmasinin meydana geldigi alanlarin yaygin
yer sekillerinden olan drumlin topografyasidir. Bolkar platosunda buzul akis yoniinii yansitan
drumlinler dogu-bati dogrultusunda uzanis gostermektedirler. Uzunluklar1 genellikle 100-300
m, genislikleri 50-100 m arasinda degisen bu dogrusal yer sekillerinin bazilarinin tizerinde buzul
sedimani bulunmayip kaya drumlini ozelligindedir. Ek olarak plato sahasinda drumlinlerin
olmadig1 mermer anakaya ylizeylerinde ofiyolitik litolojiye sahip erratik kaya bloklar1 yaygin
olarak goriilmekte ve genis bir buzul yayilisini yansitmaktadirlar.

Anahtar Kelimeler: Orta Toroslar, Son Buzul Cagi, Buzul Sekilleri, Ortii Buzulu, Moren

ABSTRACT

During the Last Ice Age, the top of some Turkiye's high mountains were covered with
glaciers, when the snow line was lowered enough for glaciation. The tongues of some glaciers,
which cover an area of approximately 4000 km? in total, advanced 20 km in the valleys, and
descended to 1200 m above sea level. Eastern Black Sea Mountains, Munzur Mountains and
Central Taurus are the largest glaciated mountain ranges of Turkiye. One of these ranges, Bolkar
Mountains is one of the high parts of the Central Taurus extending in the NE-SW direction about
60 km north of Mersin Bay. The eastern part of this mountain range has arétes exceeding 3500
m, while the western part has the appearance of a plateau with an elevation between 2600-3000
meters. For this reason, cirques and valley glaciers were formed in the high eastern part, while a
250 km? wide icefield was formed on the western plateau. This glacier is partially controlled by
topography, so it does not have an ice cap feature, but rather reflects icefield type glaciation.
This study aims to present two important field evidences of icefield in the Bolkar Mountains. The
first of these is the terminal moraines formed by the glacial tongues overflowing from the lower
pass on the high topographic ridge line bordering the plateau from the south. The second is the
drumlin topography, which is common landforms of icesheet areas. The drumlins, which
reflecting the glacial flow direction on the Bolkar plateau, extend in the east-west direction.
Some of these linear landforms, whose lengths are generally between 100-300 m and widths of
50-100 m. Because some drumlins do not have glacial sediments, they are rock drumlins. In
addition, erratic boulders with ophiolitic lithology are common on the marble bedrock surfaces
in the plateau area, where drumlins are absent, and they reflect icefield.

Keywords: Central Taurus, Last Ice Age, glacial landforms, icesheet, moraine
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OZET

Tirkiye’de Pleyistosen buzullagsmas: ile ilgili olarak yapilan bircok calismada buzul
sekillerinin genel olarak Son Buzul Dénemi'ne (Wiirm) ait oldugu disiiniilmektedir. Ancak
diinyadaki bazi buzullasma alanlarinda oldugu gibi tilkemizde de daha eski buzul c¢aglar
yasanmis olmalidir. Fakat bugiine kadar yapilan bir¢ok calismada bu konuyla ilgili somut
verilere pek ulasilamamistir. Louis (1944) Esence Daglar’'nda yaptig1 ¢alismada eski buzul
caglarina ait oldugunu diisiindiigii eski moren depolarindan bahsetmis ancak lokasyonlari
hakkinda herhangi bir bilgi vermemistir. Daha sonra sahada arastirma yapan Akkan ve Tuncel
(1993) bu depolarin hangi vadi igerisinde bulundugunu tespit edememislerdir. Bu verilerden
hareketle Louis’in bahsettigi eski moren depolar: sahaya yapilan 6n arazi ¢alismalari ile Soganh
Buzul Vadisi'nde birkag¢ lokasyonda gen¢ moren depolari altinda tespit edilmistir. Esence Daglari
(3549 m) Dogu Anadolu Bélgesi'nde, Erzincan il sinirlan icerisinde, Uziimlii ve Cayirh ilgeleri
arasinda yer almaktadir. En yiliksek yeri 3549 metre ile Kesis Tepe'dir. Anadolu’daki yiiksek
daglik alanlardan biri olan Esence Daglari, Kuvaterner doneminde gerceklesmis olan buzullasma
kosullarindan olduke¢a etkilenmistir. Daglik alanda meydana gelen buzullasma, vadi ve sirk
buzullasmasinin tipik Orneklerini sergilemektedir. Dagin iizerinde 0Ozellikle kuzeye bakan
yamagclarda blyiik sirkler gelismistir. Kuzey yamacgta yer alan Soganli, Aksu, Yedigoller ve
Teknecik vadilerindeki sirklerin 6nlerinde boylar1 5-7 km’ye varan buzul vadileri olusmustur.
Ayrica bu vadilerin iclerinde yan morenler, taban morenleri ve cephe morenleri olduk¢a yaygin
olarak gorilmekte, dnlerinde ise sandur benzeri diizliikleri dikkati cekmektedir. Sonug¢ olarak
Esence Daglar Tiirkiye buzul jeomorfoloji acisindan olduk¢a énemli bir konumdadir. Ulkemizde
son zamanlarda yapilan yas tayinlerinde genel olarak Son Buzul Dénemi'ne (Wiirm) ait yas
verileri mevcuttur. Fakat bugline kadar yapilan yas tayinlerinde farkli bir buzullasma dénemine
(Riss) ait herhangi bir yas verisine ulasilamamistir. Bu baglamda ¢alisma sahasinda tespit edilen
eski morenlerden alinacak o6rneklerin OSL (Optik Uyarmali Liiminesans) teknigi ile
yaslandirilmasinin ~ Tiirkiye buzul jeokronolojisine ¢ok 6nemli katkilar sunacagi
distintilmektedir.

Anahtar Kelimeler: Esence Daglari, Moren, Wiirm, Riss, OSL.

ABSTRACT

In many studies on Pleistocene glaciation in Turkiye, glacial landforms are generally
thought to belong to the Last Glacial Period (Wiirm). However, as in some glaciation areas in the
world, older ice ages must have occurred in our country. In many studies carried out to date,
concrete data on this subject have not been reached. However, Louis (1944) mentioned the old
moraine deposits that he thought belonged to the ancient ice ages in his study on the Esence
Mountains, but did not give any information about their locations. Akkan and Tuncel (1993),
who later conducted research in the field, could not determine in which valley these deposits
were located. Based on these data, the old moraine deposits that Louis mentioned were
identified under the young moraine deposits in several locations in the Soganli Glacial Valley,
with preliminary field studies on the field. Esence Mountains (3549 m) are located in the Eastern
Anatolia Region, administratively within the provincial borders of Erzincan, between Uziimlii
and Cayirh counties. The highest point of Esence Mountains is Kesis Tepe with 3549 meters.
Mountains Esence, which is one of the high mountain areas in Anatolia, was highly affected by
the glaciation conditions in the Quaternary period. The glaciation in the Mountains Esence is one
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of the best examples of valley and circus glaciation. Large circuses have developed on the
mountain, especially on the north-parts slopes. Glacial valleys, whose lengthes are 5-7 km, were
formed in In front of the circuses in the Soganli, Aksu, Yedigoller and Teknecik valleys on the
northern slope. In addition, lateral moraines, hummocky moraines and terminal moraines are
quite common in these valleys, and outwash-like plains in front of them attract attention. As a
result, the Mountains Esence of Turkiye are in a very important position in terms of glacial
geomorphology. In recent age determinations in our country, there are generally age data for the
Last Glacial Period (Wiirm). However, until now, there is no age data for a different glaciation
period (Riss). Based on these findings, it is thought that the aging of the samples to be taken
from the old moraines detected in the study area with the OSL (Optically Stimulated
Luminescence) technique will make very important contributions to the glacial geochronology
of Turkiye.

Keywords: Mountains Esence, Glacial, Wiirm, Riss, OSL
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OZET

Istanbul, Anadolu'yu giineydogu Avrupa'ya ve Karadeniz havzasim Akdeniz'e baglayan ,
uzak cografi alanlar arasindaki gecmis etkilesimi anlamada kritik 6neme sahip bir kavsakta yer
almaktadir. 2005 yihinda Rayh Tiip Tiineli insaati sirasinda yapilan kazilarda, imparator
Theodisius donemine tarihlenen bir Byzantion limanina ait kalintilar bulunmus ve daha sonra
Istanbul Arkeoloji Miizeleri ekibi tarafindan organize edilen genis kapsamli bir kaz1 ¢alismasi
yiiriitiilmiistiir. Kaz1 alani, istanbul'un eski kent alani olarak adlandirilan ve kuzeyden Halig,
glineyden Marmara Denizi ile sinirlanan yarimada yer almaktadir.

Kaz1 alanindaki arkeolojik, jeolojik ve botanik buluntular, insanlik tarihi ve ¢evre kosullari
hakkinda yeni kanitlara ulasmamizi saglamistir. Bu c¢alismalar kapsaminda yaptigimiz polen
analizi sonuclarina gore, Miyosen tarihli bataklik alandan alinan 6rneklerde Liquidambar polen
tanelerinin bulunmasi, bitki 6rtiisii tarihi hakkinda yeni bir yaklasima neden olmustur. Bati
Anadolu’da T. Giliner ve arkadaslari tarafindan 2017 yilinda yainlanan makalede yine Miosen
donemine tarihlendirilen Liquidambar bitki fosillerine rastlanmis olmasi bitki ortiisii tarihi
acisindan olduk¢a 6nemli bir bulgu olarak karsimiza ¢ikmaktadir. Giiniimiizde tersiyer kalintisi
olarak Giineybati Anadolu’da yayilis gosteren Liquidambar orientalis L. nemli ve sicak iklim
kosullarin1 yansitmakla birlikte zaman igerisinde Akdeniz iklim kosullarina uyum saglayarak
ayakta kalabilmistir.

Calismanin bir diger kismini olusturan Jeoarkeolojik arastirmalarin sonuglari bu alanda
Neolitik kdltiiriin izlerine isaret etmekte ve MO 8,4 ile 7,3 14C ka BP arasindaki donemde yer
aldig1 belirlenen yerlesmenin, gilinimiiz deniz  seviyesinin 6 m altinda yer aldig
diisiiniilmektedir. Yiikselen deniz seviyesi, muhtemelen Lykos Cayi'nin agzina kadar sular
altinda kalmasina neden olmustur. Bu alan MS 4. yiizyildan itibaren 11. yiizyila kadar Bizans
doneminde, liman olarak kullanildigina yonelik arkeolojik bulgular da c¢alismanin bir diger
sonucu olarak karsimiza ¢ikmaktadir.

Anahtar Kelimeler: Polen, Polen analizi, deniz seviyesi degisimi, jeoarkeoloji, yerlesme tarihi.

ABSTRACT

Istanbul is located at the crossroads connecting Anatolia with southeastern Europe and The
Black Sea basin to the Mediterranean which has been critical importance in understanding past
interaction between distant geographical entities. In 2005, during the construction of Rail-Tube
Tunnel remains of a Byzantion harbor dated to the time of the Emperor Theodisius was
recovered and after that were excavation caried out by a team of the Istanbul Archeology
Museums. The excavation site is located at the southern coast of called old town of Istanbul.
Excavation site is located a peninsula bounded to the north by the Golden Horn and to the south
by tee Sea of Marmara, which is called old town of Istanbul.

Archeological, geological and botanical findings in the excavation site provides evidence
about the human history and also environmental conditions. According the results of pollen
analysis, finding Liquidambar pollen grains in samples from swamp area dated Miocene caused
new approach about vegetation history. Results of geoarcheological studies show that Neolitich
culture settled in the area between 8,4 and 7.3 14C ka BP and are located at 6 m below the
present sea level. The rising sea level has inundated probably up to the mouth of the Lykos
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Stream , creating in inlet. This inlet has been used as a harbour during Byzantian time from AD
4th century to at least the 11th century.
Keywords: Pollen, pollen analysis, sea level,jeoarcheology, settlement history.
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OZET

Polenler: goller, batakliklar, petrol yataklari, buzullar ve deniz ¢okelleri dahil olmak tlizere
cevresel ortamlarda birikirler. Polenin yayginligi, uygun ortam kosullarinda bozulmadan uzun
yillar korunabilmesi, ¢evreye yayildiklari zaman o donemin vejetasyon 6zelliklerini yansitmalari
gibi sebeplerle palinolojiyi on yildir kiiresel olarak ge¢mis cevresel ve iklimsel degisiklikleri
incelemek i¢in en yaygin ve degerli araglardan biri haline getirmistir.

Fosil polen ¢alismalar1 paleoekolojik olarak bilgilendiricidir ve diinya ¢apinda Kuvaterner
doneminde iklim degisikligine vejetasyonun tepkilerini yeniden yapilandirmak, bazi taksonlarin
fitocografik modellerini olusturmak ve son olarak ge¢mis iklim parametrelerini tahmin etmek
icin kullanilir.

Palinolojik calismalar i¢cin 6nemli veri kaynagi olan goller g¢evrelerine gore bir ¢anak
icerisinde yer almalari, kapali bir sistem olmalar1 ve polen birikimine uygun kosullar saglamalari
sebebiyle 6nemlidir. Ulkemizde ve diinyada cesitli gollerden alinan érneklerde fosil polen
analizleri ile paleoiklimsel ve paleogevresel kosullar degerlendirilmistir. Ancak bu goéller
arasinda buzul goéllerinin eksik oldugu dikkat cekicidir. Bu baglamda iilkemizde Kuvaterner
buzullagsmalarinin izlerinin yaygin olarak gorildiigii Geyik Daglar1 ¢alisma alani olarak
secilmistir. Geyik Daglar1 buzul goélleri bakimindan olduk¢a zengin 6rnekler barindiran
daglarimizdan biridir. Ozellikle buzul asinmasi sonucu olusan tarn ve morenlerin vadileri
setlemesi ile olusan moren setti gollerinin essiz Ornekleri mevcuttur. Bu gollerde de
Kuvaterner’in buzul dénemlerinde ve 6zellikle Holosen de polenlerin birikim ortamlari olup bize
paleoiklim ve paleovejetasyon konusunda 6nemli veri kaynagi olustururlar.

Her ne kadar Holosen iklim degisikliklerinin genligi, Pleyistosen’ den daha az yogun olsa
da, son 11.600 yilda bir dizi kisa siireli ani iklimsel salinimlar tanimlanmistir. Buzul golleri
tizerinde yapilan fosil polen analizleriyle de Son Buzul Maksimum’ dan giiniimiize kadar olan
slirecin ayrintili glasiyal ve interglasiyal kosullar1 ve bunun vejetasyon iizerindeki yansimasi
hakkinda bilgi elde edilmektedir. Bu amag¢ dogrultusunda doktora tez c¢alismam icin yakin
gelecekte golden alinacak polen ornegine kimyasal analizler asamasinda klasik ydntem
uygulanarak ardindan 1sik mikroskobunda tiirler sayilarak polen diyagramlari elde edilecektir.
Bununla birlikte alinan 6rnege 14C tarihleme metodunun uygulanmasiyla vejetasyon degisimleri
zaman Ol¢eginde sunulacaktir. Boyle bir ¢alismanin sahada olmamasi ve daghk alanlarda fosil
polen analizlerinin eksikligi Geyik Daglari i¢in giderilmek istenmektedir.

Anahtar Kelimeler: Geyik Daglari, Kuvaterner, Fosil Polen Analizi, Buzul Golleri

ABSTRACT

Pollens: they accumulate in environmental environments, including lakes, swamps, oil
deposits, glaciers, and marine sediments. The prevalence of pollen, the fact that it can be
preserved intact for many years under appropriate environmental conditions, and the fact that
they reflect the vegetation characteristics of that period when they spread to the environment
have made palynology one of the most common and valuable tools for studying environmental
and climatic changes that have passed globally for ten years.

Fossil pollen studies are paleoecologically informative and are used worldwide to
reconstruct vegetation responses to climate change during the Quaternary, to construct
phytogeographic models of some taxa, and finally to estimate past climate parameters.
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Lakes, which are important data sources for palynological studies, are important because
they are located in a bowl according to their surroundings, they are a closed system and they
provide suitable conditions for pollen accumulation. Fossil pollen analyzes and paleoclimatic
and paleoenvironmental conditions were evaluated in samples taken from various lakes in our
country and around the world. . In this context, Geyik Mountains, where traces of Quaternary
glaciations are widely seen in our country, were chosen as the study area. The Geyik Mountains
are one of the mountains that contain many examples of glacial lakes. There are unique
examples of moraine dammed lakes, which are formed by the dams of the tarns and moraines
formed as a result of glacial erosion. These lakes are also the accumulation environments of
pollen in the glacial periods of the Quaternary and especially in the Holocene, and they
constitute an important data source for us on paleoclimate and paleovegetation.

Although the amplitude of Holocene climate changes was less intense than the Pleistocene,
a series of short-term climatic oscillations have been described in the last 11,600 years. With the
fossil pollen analyzes made on glacial lakes, information is obtained about the detailed glacial
and interglacial conditions of the process from the Last Glacial Maximum to the present and its
reflection on the vegetation. For this purpose, pollen diagrams will be obtained by applying the
classical method at the stage of chemical analysis to the pollen sample to be taken from the lake
in the near future for my doctoral thesis, and then counting the species under the light
microscope. However, by applying the 14C dating method to the sample taken, vegetation
changes will be presented on a time scale. The lack of such a study in the field and the lack of
fossil pollen analyzes in mountainous areas are desired to be compensated for the Geyik
Mountains.

Keywords: Geyik Mountains, Quaternary, Fossil Pollen Analysis, Glacial Lakes
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OZET

Heyelanlar diinya genelinde goriilen, can ve mal kayiplarina neden olan dogal afetlerden
biridir. Genel olarak yiiksek egimli daglik alanlarda egemen bir jeomorfolojik siire¢ olan
heyelanlar, ortalama olarak diisiik topografik egim degerlerinin gozlendigi kentsel alanlarda da
yogun bir sekilde gelismektedir. Heyelanh alanlar Istanbul ilinde de genis alanlar kaplamaktadur.
Bu alanlarin bir kismi yerlesime agilmis olup konut ve fabrikalar bu alanlar istiinde
bulunmaktadir. Bu alanlar {izerindeki niifus yogunlugu ve emtialar g6z Onilinde
bulunduruldugunda heyelanlarin can ve mal kayiplarina sebep olma potansiyelleri oldukca
fazladir. Istanbul gibi carpik kentlesmenin oldugu bir sehirde heyelanli alanlarin ve bu
heyelanlara iliskin karakteristik 6zelliklerinin bilinmesi ve ilgili alanlarda detayli ¢alismalarin
yapilmasi onem arz etmektedir. Bu calismada, jeomorfoloji, miihendislik jeolojisi, uzaktan
algilama yontemlerinin entegrasyonu ile Biiyiikcekmece yakin cevresinde heyelanlarin LiDAR
yontemi ile iiretilen ¢ok yliksek ¢oziiniirliige sahip Sayisal Yiikseklik Modelleri (SYM) ve Kirmizi
Rolyef Gortntii Haritalar1 (RRIM) kullanilarak vejetasyon ve binalardan bagimsiz bir sekilde
heyelandan etkilenmis alanlarin haritalanmasi; heyelanlarin aktivitelerinin belirlenmesi; hacim,
alan ve derinlik hesaplamalarinin her bir heyelan i¢in hesaplanmasi; farkli dénemlerden alinan
hava fotograflar1 ve bu hava fotograflarindan iretilen Sayisal Yiikseklik Modelleri ile
heyelanlarin zamana bagli degisimlerinin incelenmesi; bolgedeki heyelanlarin jeomorfolojik
dinamiklerinin anlasilmasi ile bu heyelanlarin dogal ve antropojenik etmenler ile nasil bir iligki
icinde oldugu incelenmistir. Calismanin bu kisminda Kirmizi Rélyef Goriintii Haritalar1 (RRIM)
yontemi ile alana ait heyelan envanter haritas: liretilmis ve hava fotograflar ile kontrolleri
saglanmistir. Uretilen envanterden heyelanlar “gévde” ve “ayna” olarak iki boliime ayrilmig
boylelikle heyelanin farkl kesimleri morfolojik olarak tanimlanmistir. Her bir heyelanin; alan,
hacim ve derinlikleri hesaplanarak bu heyelanlarin etki alanlar1 tespit edilmeye calisilmistir.
Farkli donemleri kapsayan ¢ok zamanl goriintiiler ve yiiksek c¢ozlntrliikli SYM verileri
kullanilarak heyelan aktivite durumu belirlenmistir. Farkli yontemlerin entegrasyonu sonucu
Biiyiikcekmece yakin ¢evresinde farkl tip ve aktivite durumuna sahip 300’lin lizerinde heyelan
tespit edilmistir. Heyelanlarin bolgesel dagilimi ve aktiviteleri mekansal agidan
degerlendirildiginde; yliksek heyelan aktivitesine sahip heyelanlarin 19 Mayis ve Cumhuriyet
Mahalleleri basta olmak tizere 6zellikle Biiylikcekmece Yeni Mezarlig1 ¢cevresinde yogunlastig
gozlenmektedir. Bu alanlarda genel olarak derinligi yliksek olan eski heyelan (>30 m) gévdeleri
icerisinde aktivitelerini siirdiiren heyelanlarin gerileyen bir karakterde oldugu ve bu gerileyen
tipteki heyelanlarin ta¢ bolgesinin gerisinde yer alan yerlesim ve endiistriyel alanlar1 dogrudan
tehdit ettigi belirlenmistir. Calismanin sonraki asamasini kapsayan analiz ¢alismalarinda
heyelanh alanlarin ¢ok-zamanlhi SYM verileri de tretilerek antropojenik etmenlere bagh olarak
(6rn. yapilasma, moloz dokiimii) nasil degiskenlik gosterdigi ve bu etmenlere gore olacak
yenilme durumlari ayrintili olarak ele alinacaktir.

Anahtar Kelimeler: : LiDAR, Heyelan Envanteri, Heyelan Aktivitesi, istanbul

ABSTRACT

Landslides are one of the natural disasters that occur worldwide and cause loss of life and
property. Landslides, which are generally a dominant geomorphological process in mountainous
areas with high slopes, also develop intensively in urban areas where low topographic slope

67



Uluslararasi Jeomorfoloji Sempozyumu - 2022 / Kula - Salihli

conditions are observed. Landslide-prone areas also cover large areas in Istanbul. Some of these
areas have been opened to urban development and residences and factories are located on these
areas. Considering the population density and properties in these areas, the potential of
landslides cause loss of life and property is quite high. In a city with unplanned urbanization
such as Istanbul, it is important to know the landslide areas and their characteristics and to
carry out detailed studies in the relevant areas. In this study, with the integration of
geomorphology, engineering geology and remote sensing methods, landslides in the vicinity of
Biiyiikcekmece are mapped independently of vegetation and buildings by using Digital Elevation
Models (DEM) produced by LiDAR method with very high resolution and the state of activities of
landslides are determined; volume, area and depth calculations are conducted for each
landslide; multi-temporal changes of landslides are examined with aerial photographs taken
from different periods of time and Digital Elevation Models (DEM) produced from these aerial
photographs; geomorphological dynamics of landslides in the region and how these landslides
are in relation with natural and anthropogenic factors will be understood. In this part of the
study, the landslide inventory map of the area was produced by the Red Relief Image Map
(RRIM) method and cross-chekced with aerial photographs. From the produced inventory,
landslides were divided into two parts as "body" and "scarp”, therefore different parts of the
landslide were morphologically determined. The area, volume and depth of each landslide were
calculated and the impact areas of these landslides were tried to be determined. State of
activities of landslides were determined by using multi-temporal images and DEMs with high
resolution. As a result of the integration of different methods, more than 300 landslides with
different types and activity states have been identified in the vicinity of Bliylikcekmece. When
the regional distribution and activity of landslides are evaluated spatially; landslides with high
activity are observed in 19 Mayis and Cumhuriyet districts, especially around Biiyiikcekmece
New Cemetery. In these areas, it has been determined that the landslides that continue their
activities within the old landslide bodies with high depth (>30 m) in general have a regressive
character and these regressive landslides directly threaten the residential and industrial areas
located behind the crown area. In analysis studies covering the next part of the study, multi-
temporal DEM data of the landslide areas will be produced and the change of landslides
depending on anthropogenic factors (e.g. construction, debris dumping) will be determined and
the failure conditions according to these factors will be discussed in detail.

Keywords: LiDAR, Landslide Inventory, Landslide Activity, [stanbul.
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KIRMIZITEPE (GIRESOR) VOLKANIZMASININ (MAZIDAGI - MARDIN)
JEOMORFOLOJIK GELiSIMi / GEOMORPHOLOGICAL DEVELOPMENT OF
KIRMIZITEPE (GIRESOR) VOLCANISM (MAZIDAGI - MARDIN)

Ergin CANPOLAT

Hatay Mustafa Kemal Universitesi, Fen-Edebiyat Fakiiltesi, Cografya Béliimii,
ergincanpolat@gmail.com

OZET

Ekstriisif aktivite ile gerceklesen volkanik materyal cikislary, faaliyetin gerceklestigi
bolgedeki jeomorfolojik goriiniimii kisa slirede dahi degistirebilmektedir. Yer yiizeyine c¢ikan
volkanik materyalin kokeni, tiirii, kimyasal bilesimi, gaz icerigi, renk ve doku o6zellikleri,
yeryiiziine ¢ikis veya intikal hizi volkanik jeomorfolojinin olusmasinda etkili parametrelerdir. Bu
parametreler, olusan volkanik sekillerin erozyon Kkarsisindaki dayanikhiiklarin1 da
belirlemektedir. Volkanizma ile olusan yerylzi sekilleri, heniiz olusma asamasinda dis
kuvvetlerin asindirma etmen ve siireclerinin denetimine girmeye basladiklarindan, yiizeye cikan
materyalin tiirii ve 6zellikleri, volkanik sekil veya yapilarin kalicihiginda da etkili olmaktadir.

Volkanik materyallerin yeryiiziine ¢ikis noktalarinin sayist ve bu noktalarin dizilimleri,
ornegin alansal, cizgisel veya tek bir merkezden olmasi da volkanik sekillerin yiizeydeki
dagiliminda 6nemli rol oynamaktadir. Volkanizmanin gelisim siirecindeki eksplozif, eflizif veya
yar1 patlamali aktivite tipleri de jeomorfolojik 6zelligi belirleyen énemli bir faktér oldugu gibi
ylizeye cikan materyalin tiirii ile iliskilidir. Ornegin az patlamali ve genelde efiizif karakterde
olan Hawaii tipi volkanizma sonucu genis alanlar1 kaplayan bazaltik lav cikislar1 gergeklesir,
genellikle volkanik materyal ¢ikisinin gerceklestigi yerde fazla yiiksek olmayan ve
piroklastiklerce insaa olmus koniler olusur.

Tektonik bakimdan Anadolu Plakasi ile Arap plakasinin karsilasma bélgesinde yer alan
Glineydogu Anadolu, Pliyosen-Kuvaterner periyotlarinda cok sayida volkanik faaliyetin
gerceklesmis oldugu bir sahadir. Genelde genis alanlara yayilan bazaltlarin yaygin oldugu buna
karsilik piroklastik unsurlarin az oldugu bu volkanizma, ¢ogunlukla Hawaii tipi volkanik faaliyet
ozelliklerini yansitmaktadir.

Bu calismaya konu olan Kirmizitepe (Giresor), Mardin ili Mazidag ilcesi Balpinar Koyii
batisinda yer almaktadir. Bazaltik pomzalar ile insaa olmus Kirmizi Tepe Konisi kismen simetrik
bir koni yapisindadir. Yaklasik 500 m ¢apinda olan koninin tabandan ytikseltisi 90 m kadardir.
Koni, belirgin bir kratere sahip olmamakla birlikte lizerinde volkanik faaliyet neticesinde
olusmus ¢ok sayida patlama izleri bulundurmaktadir.

Koninin etek kisimlarindan ¢ikan bazaltik lavlar kuzeybati yonde 18 km, dogu yonde ise 10
km uzunlugunda bir alana yayilmistir. Bu yayilim genis legelik bir sahalarin olusmasina yol
acmistir ve volkanik bu sahada heniiz belirgin bir direnaj sebekesi kurulmamaistir.

Calisma kapsaminda Giresor volkanizmasinin olusum ve gelisim asamalarini
yorumlayabilmek amaciyla MTA tarafindan sahada yapilan calismalar ile tretilmis 1/25000
0lcekli jeoloji haritalar ve arastirma raporlarindan yararlanilmistir. Topografik veriler icin HGM
ait 1/5000 olcekli DEM verisi kullanilmistir. Ayrica sahada yiiksek c¢oziiniirliikli topografik
veriler DJI Phantom 3 Pro Drone ile elde edilmistir. Landsat-8 uydusuna ait farkli tarihlerin
goriintiilerinden band kombinasyonlari ile kayag tiirlerinin dagilislar1 analiz edilmistir. Volkanik
kayaclarin kokeni ve element analizleri icin koni ve etraftaki bazaltlardan numuneler alinmistir.

Yapilan arastirmalarin ilk bulgularindan ulasilan sonuglar; Kirmizitepe volkanizmasi
aktivitelerinin birbirine benzer fiziksel ve kimyasal ozellikte en fazla 3 farkli donemde
gerceklestigi ve bu faaliyetlerin Pleistosen sonlarina dogru ve birbirine yakin dénemlerde daha
cok bazaltik lav cikislar1 seklinde oldugu, sahada heniiz drenaj sisteminin tam anlamiyla
gelismedigi seklindedir.

Anahtar Kelimeler: Volkanizma, Giresor, Kirmizitepe, Mazidagi, Mardin
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ABSTRACT

Volcanic material outflows with extrusive activity can change the geomorphological
appearance in the region where the activity takes place, even in a short time. The origin, type,
chemical composition, gas content, color and texture characteristics of the volcanic material that
comes to the surface of the earth, as well as the rate of emergence or transfer to the earth are
effective parameters in the formation of volcanic geomorphology. These parameters also
determine the resilience of the formed volcanic forms against erosion. Since the landforms
formed by volcanism begin to come under the control of the erosion factors and processes of
external forces at the stage of formation, the type and properties of the material that comes to
the surface are also effective in the permanence of volcanic shapes or structures.

The number of exit points of volcanic materials and the arrangement of these points, such as
areal, linear or from a single center, also play an important role in the distribution of volcanic
forms on the surface. Explosive, effusive or semi-explosive activity types in the development
process of volcanism are also an important factor determining the geomorphological feature and
are related to the type of material that comes to the surface. For example, basaltic lava eruptions
covering large areas occur as a result of Hawaii-type volcanism, which is less explosive and
generally effusive in character, and cones that are not very high and built by pyroclastics are
formed in the place where the volcanic material eruption occurs.

Southeastern Anatolia, which is tectonically located in the region of the Anatolian Plate and
the Arabian Plate getting closer is an area where many volcanic activities took place during the
Pliocene-Quaternary periods. This volcanism, in which basalts spread over long distances and
wide areas are common, whereas pyroclastics are less, reflects the Hawaiian type of volcanic
activity.

Kirmizitepe (Giresor), which is the subject of this study, is located in the west of Balpinar
Village in Mazidag District of Mardin Province. The Red Hill Cone, built with basaltic pumice, has
a partially symmetrical cone structure. The cone is approximately 500 m in diameter and has an
elevation of 90 m from the base. Although the cone does not have a distinctive crater, it contains
traces of many eruptions formed as a result of volcanic activity.

Basaltic lavas emerging from the skirts of the cone spread over an area of 18 km in the
northwest direction and 10 km in the east direction. This spread has led to the formation of a
large area and a clear drainage network has not yet been established in this volcanic area.

In order to interpret the formation and development stages of the Giresor volcanism within
the scope of the study, 1/25000 scaled geological maps and research reports produced by the
field studies by MTA were used. For topographic data, 1/5000 scale DEM data of HGM was used.
In addition, high-resolution topographic data in the field was obtained with the DJI Phantom 3
Pro Drone. The band combinations and the distribution of rock types were analyzed from the
images of different dates of the Landsat-8 satellite. For the origin and elemental analysis of the
volcanic rocks, samples were taken from the cone and surrounding basalts.

The results obtained from the first findings of the researches; It is stated that the activities
of the Kirmizitepe volcanism took place in at most 3 different periods with similar physical and
chemical characteristics, and these activities were mostly in the form of basaltic lava outflows
towards the end of the Pleistocene and in close periods, and the drainage system has not yet
fully developed in the field.

Keywords: Volcanism, Giresor, Kirmizitepe, Mazidagi, Mardin
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OZET

Giineydogu Toros orojen kusaginda, Anadolu’'nun makro morfotektonik yapilarindan biri
olan Bitlis Zagros Bindirme Kusagi (BZBK), bolgesel sismik siirecleri denetlemenin yani sira
jeomorfik yapinin sekillenmesinde de etkili olmus tektonik bir sistemdir. Maras'in
kuzeydogusundan baslayarak Hiirmiiz Bogazi'na kadar KB-GD gidisli bu zon boyunca gelismis
genis karstik depresyonlar tektonigin kontroliinde gelismekle birlikte tektonik siiregleri
anlamada 6nemli referans kaynaklari arasindadir. Bu baglamda bu calismada ele alinan ve Van
Goli glineyinde, BZBK hattinda, Bitlis Masifi tizerinde konumlu Uzuntekne ve Melkusan polyeleri
orneklem olarak secilmistir. Uzuntekne Polyesi (2240 m) K-G gidisli bir fayin ¢éken bati
blogunun karstlagsmasi sonucu gelismis tektono-karstik bir depresyondur. Melkusan Polyesi
(2640 m) ise KD-GB gidisli bir tektonik havzanin (tlinemis senklinal) karstlasmasiyla gelisim
saglamistir. Her iki polye de tektonik hatlar1 takip eden drenaj sisteminin bolgesel yiikselim
sonucu asili kalmasi ve glasyo-flilvyal silireglerin yerini karstik siireclerin almasiyla
sekillenmistir. Yapisal polye Kkarakterinde olan depresyonlarin ilksel evriminde (birinci
asamada) lokal tektonik siirecler (faylanma, senklinal gelisimi) etkin olsa da karstlasmanin asil
gelisimi (ikinci asama) Pliyo-Kuvaterner’deki bolgesel yiikselime baghdir. Bolgede Sortkin,
Norduz ve Botan vadilerinde goriilen farkl seviyelerdeki taraca sistemleri, asili magara ve karst
kaynaklarinin varligl yiikselim mekanizmasini ayrica gosteren jeomorfik kanitlardir. Melkusan
Polyesi tabaninda 2640 metrede olusum halinde obruklarin olmasi (6rtii cokme dolini) ve polye
yamagclarinda yer alan diger dolinlerin i¢ ice gelismesi; Uzuntekne Polyesi’'nin batisinda asil
karst olusumlarinin varligi Kuvaterner’'in son donemlerindeki yiikselmeyi ve bu yiikselmeye
bagli i¢c ice/cok donemli karstin gelistigini yansitmaktadir. Nitekim bolgede yapilan calismalarda
iist Miyosen’den itibaren tektonigin karakter degistirerek yatay hareketlerden ziyade dikey
hareketlere doniistiigii, Pliyosen’den itibaren yiikselmenin hiz kazandigi, yiikselmenin
Pleyistosen’de de devam ettigi, son 1.6 milyon yilda ise yiikselim hizinin giderek arttif
belirtilmistir. Bununla birlikte Glineydogu Toroslar lizerinde yer alan Erkenek, Golli, Piiren ve
Karagoz gibi polyelerin ve karstik sekillerin (Masiro Kanyonu vs.) gelisiminde de bolgesel
ylkselimin belirleyici oldugu ifade edilmistir. Biitiin bunlar BZBK’'nin giineye devrik ters fay
sistemleriyle siiriiklenmesinin yaninda up-lift mekanizmasiyla yiikseldigini, bu yiikselimin > 0,5
mm/y1l oldugu ve yilikselmeyle birlikte yliksek dag karstlasmasina ait Uzuntekne ve Melkusan
gibi Anadolu'nun en yiliksek polyelerinin gelistigini gostermektedir. Tim Toros silsilesi
icerisinde Glineydogu Toroslar diisiiniildiigiinde litolojinin karstlasma siirecine etkisi sinirhdir.
Bu duruma ragmen Giineydogu Toroslarda polyelerin gelisimi tektonizmanin giiclii etkisini
gostermektedir.

Anahtar Kelimeler: Polye, Tektonik, Bitlis - Zagros Bindirme Kusagi, Tiirkiye

ABSTRACT

Bitlis Zagros Thrust Belt (BZTB), one of the macro-morphotectonic structures of Anatolia in
the Southeast Taurus orogen belt, is a tectonic system that has been effective in shaping the
geomorphic structure as well as controlling regional seismic processes. The wide karst
depressions developed along this NW-SE direction zone, starting from the northeast of Maras to
the Strait of Hormuz, develop under the control of tectonics and are among the important
reference sources for understanding tectonic processes. In this context, Uzuntekne and
Melkusan poljes located on the Bitlis Massif, on the BZTB line, in the south of Lake Van, were
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selected as samples. Uzuntekne Polje (2240 m) is a tectono-karstic depression developed as a
result of Kkarstification of the collapsed western block of a fault with N-S direction. Melkusan
Polje (2640 m) was developed by karstification of a tectonic basin with NE-SW direction
(perched syncline). Both poljes were shaped by the hanging of the drainage system following the
tectonic lines as a result of regional uplift and by karstic processes replacing glacial-fluvial
processes. Although local tectonic processes (faulting, syncline development) are effective in the
primary evolution (first stage) of depressions with structural polje character, the actual
development of karstification (second stage) depends on the regional uplift in Plio-Quaternary.
Terrace systems at different levels in the Sortkin, Norduz and Botan valleys in the region, the
presence of hanging caves and karst springs are also geomorphic evidence showing the uplift
mechanism. The presence of sinkholes (cover collapse doline) at the base of the Melkusan Polje
at 2640 meters and the intertwined development of other dolines on the slopes of the polje and
the presence of hanging karst formations to the west of the Uzuntekne Polje reflect the uplift in
the late Quaternary and the development of intertwined /multi-period karst due to this uplift. In
the studies conducted in the region, it was stated that tectonics changed character and turned
into vertical movements rather than horizontal movements since the Upper Miocene and that
the uplift has accelerated since the Pliocene and that the uplift continued in the Pleistocene, and
that the rate of uplift gradually increased in the last 1.6 million years. In addition to this, it has
been stated that the regional uplift is the determining factor in the development of the poljes and
karstic shapes (Masiro Canyon, etc.) such as Erkenek, Gollii, Piiren and Karagoz located on the
Southeast Taurus Mountains. All these show that the BZTB drifted southward with reverse fault
systems and uplifted by up-lift mechanism and this uplift was > 0.5 mm/year and Uzuntekne and
Melkusan poljes, the highest poljes of Anatolia, belonging to high mountain karstification
developed with the uplift. The effect of lithology on the karstification process is limited when the
Southeastern Taurus Mountains are considered within the entire Taurus range. Despite this
situation, the development of poljes in the Southeast Taurus shows the strong effect of
tectonism.
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OZET

Jeomorfoloji calismalarinda insansiz Hava Araa (IHA) son yillarda yogun olarak
kullanilmaya baslanmistir. Ozellikle yiizey arastirmalarinda ulasilmasi zor alanlara ulasmada
onemli derecede kolaylik saglamaktadir. Ayrica zaman ve ekonomik acidan biiyiik odlciide
tasarruf edilmektedir. IHA’lar genellikle araziyi yukaridan cesitli acilarla fotograflama imkani
sagladig icin tercih edilmektedir. Ancak IHA kullanimi sadece fotograflama ile simirli degildir.
Bunun disinda haritalama, sinamatografi, Ortofoto liretimi, Sayisal Yiikseklik Modeli iiretimi
(SYM) ve 3B modellemeler gibi farkli amaglar i¢in de kullanilabilmektedir. Bu calismada Sivas
ilinin Imranl ilgesine bagh Bogazéren ile Eskidere koyleri arasinda yaklasik 4,7 km uzunlugunda
ve dogu-bat1 istikametinde uzams gosteren, yorede Dis Kayaliklari olarak bilinen kretin iHA
kullanilarak 3B modellemesi yapilmistir. Kret, diren¢ farki bulunan tabakali arazilerde, secici
asindirmayla meydana gelen tabaka egiminin 70 dereceden fazla oldugu jeomorfolojik bir
sekildir. Dis Kayaliklar1 gériinlimii ve boyutlar: itibariyle Diinyadaki en biiylik ve tipik kret
orneklerden biridir. Calisma ile hem s6z konusu yer seklinin taniimini saglamak hem de farkh
programlar araciligiyla 3B modellemesini yapmak amaglanmistir. Bu kapsamda kretin 3B
modellemesi i¢in dncellikle dronelink programi tizerinden ¢alisma alani 10 ayr1 parcaya ayrilmis
ve ucus plan1 hazirlanmistir. Ardindan 2021 yili agustos ayinda araziye cikilarak [HA ile
koordinath ve bindirmeli fotograflar c¢ekilmistir. Toplamda yaklasik 3 saat 20 dakika ucus
gerceklestirilmis ve 2.996 fotograflama yapilmistir. Daha sonra bu fotograflar Agisoft Metashape
Professional programi aracilifiyla bir dizi islemlerden gecirilerek Dis Kayaliklar’'nin 5 metre
¢oziiniirlige sahip SYM, Ortofoto ve 3B goriintiileri elde edilmistir. Ardindan ¢alismada ihtiyag
duyulan konunun icerigine bagh olarak bu goriintiiler cesitli resim isleme programlarina
aktarilmis ve yiiksek c¢ozliniirlikli bu goriintiillerden cesitli analizler yapilmistir. Bununla
birlikte IHA tabanl iiretilen yiiksek ¢oziiniirliiklii SYM verisi, sahanin 10 m sayisal izohipslerden
tiretilen SYM verisi ile karsilastirlmistir. Nitekim IHA kullanilarak iiretilen SYM’de kretin ¢ok
daha belirgin oldugu gériilmiistiir. Sonug olarak jeomorfolojik arastirmalarda iHA kullaniminin
calisilan sahanin daha bitiinciil bir sekilde goriilmesinin yani sira, hazirlanan 3B model
yardimiyla bazi detaylarin daha ayrintili bir sekilde incelenmesine katki sagladigi tespit
edilmistir.

Anahtar Kelimeler: Jeomorfoloji, [HA, Kret, Dis Kayaliklari, Sivas.

ABSTRACT

Unmanned Aerial Vehicle (UAV) has been used extensively in geomorphology studies in
recent years. It provides significant convenience in reaching hard-to-reach areas, especially in
surface surveys. It also saves a great deal of time and economy. UAVs are generally preferred
because they provide the opportunity to photograph the terrain from above from various angles.
However, the use of UAV is not limited to photography. Apart from this, it can be used for
different purposes such as mapping, cinematography, orthophoto production, Digital Elevation
Model production (DEM), and 3D modeling. In this study, 3D modeling of the cret, known locally
as Dis Kayaliklari, which is approximately 4.7 km long and extends in the east-west direction
between Bogazéren and Eskidere villages of Imranl district of Sivas province, was made using
UAV. The cret is a geomorphological shape where the slope of the layer is more than 70 degrees,
which is formed by selective erosion in stratified lands with resistance differences. Dis
Kayaliklar1 are one of the largest and most typical cret examples in the world in terms of
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appearance and dimensions. With the study, it is aimed both to introduce the landform in
question and to make its 3D modeling through different programs. In this context, for the 3D
modeling of the cret, first of all, the working area was divided into 10 separate parts via the
drone link program, and the flight plan was prepared. Then, in August 2021, coordinated and
overlay photographs were taken with the UAV by going out to the land. In total, approximately 3
hours and 20 minutes of flight were carried out and 2,996 photographs were taken. Then, these
photographs were processed through a series of processes using the Agisoft Metashape
Professional program, and DEM, Orthophoto, and 3D images with a resolution of 5 meters were
obtained. Then, depending on the content of the subject needed in the study, these images were
transferred to various image processing programs and various analyzes were made from these
high-resolution images. In addition, high-resolution DEM data produced based on UAV was
compared with the DEM data produced from 10 m digital contours of the field. As a matter of
fact, it was seen that the cret was much more prominent in the DEM produced using UAV. As a
result, it has been determined that the use of UAV in geomorphological studies contributes to the
examination of some details in more detail with the help of the prepared 3D model, as well as to
see the studied area in a more holistic way.

Keywords: Geomorphology, UAV, Cret, Dis Kayaliklari, Sivas.
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OZET

Kiltiir ve uygarlik insanin dogayi isleyerek, bazen de tahrip ederek ortaya koydugu iiriinler
toplamui olarak ifade edilmektedir. Hem peyzajin kiiltiirel 6zelligini hem de onun etkilesimlerini
somutlastiran bir bolgenin bilesenleri kiilttirel mirastir. Bu ifadeden hareketle son yiizyil icinde
niifus artisiyla birlikte artan doga tahribati, dogay1 koruma ve dogal miras fikrinin dogmasina
neden olmustur. Bu gelismeye uygun olarak ortaya ¢ikan tehditlere karsi uluslararasi diizeyde
davranislar gelistirmeye biiylilk 6nem verilmektedir. Gegcen zaman iginde doganin tahrip
edilmesi ve hizla tliketilmesi karsisinda dogal alanlarin korunmasi zorunluk haline gelmis,
“Kiiltiirel ve Dogal Miras” olgusu ortaya ¢ikmis ve degerlerin korunmasinin ise insanligin ortak
sorunu oldugu kabul edilmistir.

Son zamanlarda insan etkinliklerinin jeomorfoloji i{izerindeki baz1 sonuclarinin
degerlendirilmesi gerekliligine yonelik c¢alismalar artma egilimindedir. Bu calismalar
yeryiiziinde etkin jeolojik erozyondan daha fazla oranda bir “kiltiirel erozyon”un ve c¢okel
tasiniminin oldugunu gostermekte; kiiltiirel erozyon artik insan etkisindeki yeni bir erozyon
tlirii yaklasimiyla degerlendirilmektedir.

Tim bu kavramsal gelisim “Dogal ortam tlzerinde insan aktivitesinden kaynakl
jeomorfolojik slire¢ degerlendirmesi yapilabilir mi?” sorusunu ortaya ¢cikarmistir. Calismanin
temel amacini bu ana soruya yanit kapsaminda “kiiltiirel degisimin jeomorfoloji tarafindan
taninmasi ve benimsenmesi miimkiin mi, kiiltiirel jeomorfolojik alan nedir, hangi yonlerden
konumlandirilabilir, dogal ¢evrede kiiltiir kavraminin karsihigi nedir, kiiltiirel etkinligin
goriildiigl arazide dentidasyon ve ¢cokelme verileriyle bir karsilastirma yapilabilir mi” gibi ikincil
sorulara da yanit aramak olusturmaktadir.

Kiiltiirel degisimin tarihsel yoriingede jeomorfolojiye entegre edilebilirligi, insan-cevre
arayliziine jeomorfoloji disiplininin yaklasimiyla sorunlara katkida bulunulabilirligi, kiiltiirel
jeomorfolojik tehlike ve risklere karsi “koruma” kavraminin gelistirilmesine dnciiliik etmekte ve
calismanin amacim olusturmaktadir. Bu nedenle tarih Oncesi donemden itibaren insan
aktivitesinin sézkonusu oldugu Konya ili Meram ilgesi dogusunda yeralan Kilistra (Gokyurt)
yoOresi oOrneginde kiltiirel aktivite ve jeomorfoloji arasindaki etkilesimin irdelenmesi bu
calismanin ikincil amacidir. Bu baglamda kiiltiirel jeomorfoloji metodolojisi icerisinde sahaya ait
farkli donemlerde kayit altina alinan multispektral goriintiiler ana materyali, gorintiilerin analiz
edilerek karsilastirmalarin yapilmasi ve iki ayr1 donemde goriilen farkliliklarin ortaya konulmasi
ise calismada izlenen ana yontemi olugsturmaktadir.

Dogal ortamda insanin olusturdugu kiiltiirin bir sonucu olarak sekillendirdigi morfolojinin
tanmimlanmasi, arastirma metodolojisinin belirlenmesi, konu sinirlamasinin yapilmasi, arastirma
ilke ve yontemlerinin belirlenmesi, disiplinlerarasi yaklasiminin yorumlanmasi ile uygulamal
jeomorfolojide yeni bir disiplin olarak yerini almaktadir. Béylesi bir cografi alanin jeomorfolojik
bilesenlerinin kiiltiirel bir unsur olarak ele alinarak etkilesimlerinin incelendigi kiiltiirel
jeomorfoloji arastirmalarinda kiiltiirel jeomorfolojik unsurlarin, bir baska deyisle Kkiiltiirel
jeomorfositlerin degerlendirilmesi, yersekillerinin kiiltiirel boyutlar {izerine se¢imi ve bilimsel
olarak dogrulanmasi yapilmaktadir. Bu c¢alismada kiltiirel jeomorfoloji arastirmalarinda
kullanilan malzemeden baska uzaktan algillama verileri (uydu goriintiileri, SRTM vb.), bliyiik
Olcekli topografik ve tematik sayisal haritalar, jeokronolojik-jeomorfolojik evrim kesitleri, saha
arastirma verileri de diger yardimci malzeme olarak kullanilmistir.

Anahtar Kelimeler: Dogal Miras, Kiiltiirel Asinim, Kiiltiirel Jeomorfoloji, Kiiltiirel Jeomorfosit,

Multispektral Goriintii Analizi.
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ABSTRACT

Culture and civilization are expressed as the sum of the products produced by man by
processing and sometimes destroying nature. The components of a region that embody both the
cultural feature of the landscape and its interactions are cultural heritage. Based on this
statement, the destruction of nature, which has increased with the increase in population in the
last century, has led to the emergence of the idea of conserving nature and natural heritage.
Great importance is attached to developing behaviors at the international level against threats
emerging in line with this development. In the course of time, the protection of natural areas has
become a necessity in the face of the destruction and rapid consumption of nature, the
phenomenon of "Cultural and Natural Heritage" has emerged and it has been accepted that the
protection of values is the common problem of humanity.

Recently, studies on the necessity of evaluating some of the consequences of human
activities on geomorphology tend to increase. These studies show that there is a “cultural
erosion” and sediment transport on the earth at a higher rate than the effective geological
erosion; cultural erosion is now evaluated with the approach of a new type of erosion under
human influence.

All this conceptual development is “Can geomorphological process evaluation be made on
the natural environment due to human activity?” posed the question. The main purpose of the
study is to answer this main question as "Is it possible for cultural change to be recognized and
adopted by geomorphology, what is a cultural geomorphological area, in what ways can it be
located, what is the equivalent of the concept of culture in the natural environment, can a
comparison be made with denudation and precipitation data in the area where cultural activity
is observed". It also involves seeking answers to questions.

The integration of cultural change into geomorphology in the historical trajectory, the
ability to contribute to problems with the approach of the geomorphology discipline to the
human-environment interface, lead to the development of the concept of "protection” against
cultural geomorphological hazards and risks, and constitute the purpose of the study. For this
reason, it is the secondary aim of this study to examine the interaction between cultural activity
and geomorphology in the example of Kilistra (Gokyurt) region, located in the east of Meram
District of Konya, where human activity has been in question since the prehistoric period. In this
context, the main material of multispectral images recorded in different periods of the field
within the cultural geomorphology methodology, making comparisons by analyzing the images
and revealing the differences seen in two different periods constitute the main method followed
in the study.

It takes its place as a new discipline in applied geomorphology with the definition of the
morphology shaped as a result of the culture created by the human in the natural environment,
the determination of the research methodology, the limitation of the subject, the determination
of the research principles and methods, the interpretation of the interdisciplinary approach. In
cultural geomorphology studies, in which the geomorphological components of such a
geographical area are considered as a cultural element and their interactions are examined, the
evaluation of cultural geomorphological elements, in other words, cultural geomorphocytes, the
selection and scientific verification of landforms on their cultural dimensions are carried out. In
this study, apart from the material used in cultural geomorphology studies, remote sensing data
(satellite images, SRTM, etc.), large-scale topographic and thematic digital maps,
geochronological-geomorphological evolution sections, field research data were used as other
auxiliary materials.

Keywords: Natural Heritage, Cultural Erosion, Cultural Geomorphology, Cultural

Geomorphosite, Multispectral Image Analysis.
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OZET

llging yer sekilleri, turizm destinasyonunda son yillarda, tercih edilen énemli dogal
varliklardir. Gelismis turizm yoresi olan Kapodokya’dan sonra, tiiflerin en fazla yaygin oldugu
Afyonkarahisar cevresinde bulunan peribacalar1 ve volkanik yer sekilleri turizm alaninda
degerlendirilmeye baslamistir. Ayazini c¢evresi, arkeolojik, kiiltlirel ve doga turizmi alaninda
gelismektedir. Yorede, farkli donemlere ait jeoarkeolojik eserlerin tanitimina yonelik calismalar
olmasina ragmen, tiiflerin bu olusumdaki yeri ve tiiflerde gelisen yer sekillerinin tanitimina ve
turizm alaninda degerlendirilmesine yonelik bir ¢alisma yapilmamistir. Bu ¢alismanin amaci,
jeomorfosit degeri tasiyan jeomorfolojik birimlerin tespiti, tanitilmasi, bunlardan ilging yer
sekillerinin turizm ag¢isindan potansiyelini ortaya koymaktir.

Calisma, farkli donemlerde yapilan saha ¢alismalarina ait gézlemlere dayanmaktadir.
Neojen volkanizmasi sonucu olusan tiif, aglomera, andezit, bazalt ve volkano-sedimanter
kayaclarin fliivyal, eoliyen ve ayrisma siiregleriyle sekillenmesiyle yoérede ¢ok ilging ve ender yer
sekilleri olusmustur. Bu sekillerin yaygin oldugu Ayazini c¢evresinde vadiler ve bogazlar,
kanyonlar, peribacalari, badlands topografyasi, platolar, ruiniform reliefi, kaya sehirleri, farkl
boyutlarda ve tiirlerde ¢ok sayida ayrisma sekilleri (tafoni ve balpetegi gibi olusumlar), tas
ocaklari, goéletler bulunmaktadir. Eoliyen, fliivyal siirecler ve insan etkisiyle olusan dogal ve
antoropojenik magaralar hem hayranlik uyandiran morfolojisi hem de essiz kiiltiirel eserleriyle
cok zengin bir turizm destinasyonudur. Bu ¢alismada, sadece Frig Vadisi'nin Ayazini ¢evresinde
30’dan fazla dogal, dogal-antropojenik ve antropojenik 6zellik gosteren yer sekli jeomorfosit
olarak belirlenmistir.

Ayazini cevresi, Friglerden sonra sirasiyla Bizans, Selcuklu ve Osmanh imparatorlugu’'nun
egemenliginde kalmis olup bu medeniyetlere ait 6énemli eserleri barindirmaktadir. Dogal yer
sekillerinin ve onlar icerisinde bulunan jeoarkeolojik unsurlarin hem dogal olarak hem de insan
tarafindan tahrip edildigi goriilmiistiir. Ayrica, kiiltiirel eserlerin tanitimi yapilmis olmasina
ragmen, onlarin varligin1 saglayan, ayni zamanda kendisi de turizm degeri tasiyan yer
sekillerinin tanitimi ve turizm alanindaki yeri konusunda ¢alisma yapilmamistir. Bu ¢alismada,
turizm alaninda tanitilan kiiltiirel varliklara ek olarak, sahanin 6nemli bir jeomorfolojik miras
alan1 olmasini saglayacak cok yiiksek bilimsel, egitsel, estetik, kiiltiirel degerlerini iceren
yerylizli sekilleri belirlenmis, bunlarin dagilislari, 6zellikleri ve turizmdeki yeri, tahrip kaynakl
sorunlar1 ortaya konulmustur. Bu kapsamda, saha jeomorfolojik yontemlerle arastirilmis ve
jeomorfositlere ait detayli bir arazi calismasi yapilmis, bunun sonucunda turizm alaninda
degerlendirilebilecek yer sekilleri tanitilmistir.

Anahtar Kelimeler: Ayazini metropolisi, Jeomorfosit, kaya sehri, kale tepe, harabe reliefi.

ABSTRACT

In recent years, interesting landforms have been the important natural assets preferred in
tourism. The fairy chimneys and volcanic landforms around Afyonkarahisar, where tuffs are the
most commonly observed subsequent to the Cappadocia, a developed tourism region, have
begun to be utilized in tourism. The area around Ayazini is developing in cultural and nature
tourism. Although there are studies on the representation of geoarchaeological artifacts
belonging to different periods in the Ayazini, no study has been conducted aiming at the
importance of the tuffs on the development of these landforms, the presentation of these
developed landforms, and their evaluation in the aspect of tourism. This study aims to identify
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and introduce geomorphological units that can be defined as geomorphosites and to reveal the
tourism potential of these interesting landforms.

The study is based on field observations made at different periods. Fascinating and rare
landforms were developed in the region as a result of fluvial, aeolian, and weathering processes
of tuffs, agglomerates, andesites, basalts, and volcano-sedimentary rocks that formed due to
Neogene volcanism. There are valleys, gorges, canyons, fairy chimneys, badlands topographies,
plateaus, ruiniform reliefs, rock cities, quarries, ponds, and various weathering forms (tafone,
honeycomb, etc.) of different sizes and types around Ayazini, where these landforms are
commonly observed. Natural and anthropogenic caves formed by aeolian and fluvial processes
and human activities are rich tourism destinations with admirable morphology and unique
cultural artifacts. In this study, more than 30 natural, natural-anthropogenic, and anthropogenic
landforms around Ayazini in the Phrygian Valley were determined as geomorphosites.

The Ayazini region remained under the rule of the Byzantine, Seljuk, and Ottoman Empires,
respectively, after the Phrygians, and contains significant artifacts belonging to these
civilizations. It has been observed that natural landforms and their geoarchaeological elements
have been destroyed naturally and by human activities. In addition, although cultural artifacts
have been publicized, no study has been conducted on the introduction of landforms that
provide the existence of these artifacts and already have tourism value themselves and their
importance in the field of tourism. In this study, in addition to the cultural assets introduced in
the field of tourism, landforms with very high scientific, educational, aesthetic, and cultural
values that make the region a significant geomorphological heritage have been determined; their
distribution, characteristics, and tourism potential, and issues caused by destruction have been
revealed. In this context, a detailed field study of geomorphosites was conducted using
geomorphological methods, and as a result, landforms that can be utilized in the field of tourism
were introduced.

Keywords: Ayazini metropolis, geomorphosite, rock city, castle koppie, ruiniform relief.
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OZET

Bat1 Anadolu’da, Miyosen agilma tektonigi D-B uzaniml yiikselen bloklarla denetlenen
grabenlerden olusmustur. Pliyo-Pliyostesen siiresince yiikselen temel yapi lizerinde irmak
asindirmalar ve yakin zamanda icerlerdeki havzalari teslim alan Orta Anadolu’ya kadar geriye
dogru bir asinmaya neden olmustur. Bu olusum neticesi olarak, Bati Anadolu topografyasi
Miyosen Oncesi veya Miyosen peyzajimi gosteren morfolojileri olan orta-yiikselti tepelerin ve
cogunlukla D-B ila KB-GD uzanimh fay ylizlekleri ile sinirlanan biiyiik vadiler arasinda
degismektedir. Bu grabenler giiniimiizde Kuvaterner kismi olarak alluviyum veya gol ¢okelleri
ile doldurulmuslardir.

Bununla beraber, i¢c Ege Béliimii’'nde belirgin olmak iizere parcali bir yap1 gosteren Ege
Bolgesi, pek yiiksek degildir. Bununla birlikte yer yer 2.000 m'yi gecen dag kiitleleri goriiliir.
Bunlar, i¢ Bati Anadolu’'nun 1.000 m'’yi gecebilen diizliiklerinden daha algak olan Ege
Bolimii'ndeki ovalar iizerinde ¢ok daha heybetli bir goriinlim kazanir. Anadolu'nun Ege kiyi
bolgesi dag siralar1 ve aralarindaki ¢ukurlardan olusan faylanmis jeolojik yapilar nedeniyle
engebeli bir yapiya sahiptir.

Kuvaterner’den beri akmakta olan Gediz Irmagi ve degisik boyutlardaki goller K-G agilma
rejiminde olusan tektonik-denetimli havza evrimi siiresince ¢okellerini biriktirmislerdir. Gediz
havzasi evriminin ilk asamasinda kum ve cakilh kumlarla ortiilen golsel silt ve killerden
olusmaktadir. D-B yonlii fliiviyal sistem Manisa ve Saruhanli arasinda bulunan golde yer almistir.
Ikinci asamanin baslarinda, asili boliimiin giineye dogru siirekli egimlenmesi sonucunda kuzey
gollerinin glineye dogru gerilemesine neden olmustur. Orta Holosende Manisa'nin kuzeyindeki
gol Manisa ile Menemen arasindaki vadinin acilmasiyla bosalmis ve eski gol iizerinde fliiviyal
sistem olusmustur. Ayni silirecte, kuzeydeki yiiksek yerlerin hizli ylikselimi nedeniyle havzada
hizli bir ¢okel bosalimi olmustur.

Bat1 Anadolu’da Gediz vadisi uygarligl ¢ok 6nemlidir. Anadolu grubunun belirgin bir dili
olan Lidya’cay1r (Luvi dili) konusan Lidya’da yasayan Anadolu halklarindan olan Lidya’lilar
iceriginde agiklanabilinir. Lidya'nin baskenti Sart’tir. Onlarin kaydedilen devlet tarihi Lidya'nin
kuzeyinde yer alan Frigya'nin ortadan kalkmasi zamaniyla értiisen MO 7’nci ve 6’'na yiizyillarda
glclerinin en ytiksege ciktig1 Tung ¢aginin li¢ siilalesi ile belirlenmistir. Homer’in Lidya’lilara
verdigi ad Maoines’lerdir (giiniimiiz Menye; anlami da MA-WANA “Ana Tanrica Ulkesi”). Bu
halklar Troya savaslarinda Troya’lilarin tarafinda yer almislardir. Herodot tarih kitabinda
Lidya’lilarin “bizim bildigimiz kadariyla bu insanlar ilk metal parayr basmislar ve altin ve
glimiist kullanmiglardir” demistir.

Anahtar Kelimeler: Bat1 Anadolu Topografyasi, Gediz havzasi, Gediz Deltasi, Murat Dagi, Sart

ABSTRACT

In Western Anatolia, the Miocene extensional tectonics caused the opening of E-W
orientated grabens alternating with uplifted blocks. Uplift phases during the Plio-Pleistocene
forced both the river incision through the rising old substratum and the backward erosion
towards Central Anatolia, which, eventually, captured inland basins during the recent past. As a
result of this evolution, the relief in Western Anatolia is well contrasted between mid-altitude
hills whose morphologies record pre-Miocene or Miocene landscapes, and large valleys
bordered by E-W to NW-SE orientated fault-line scarps. These grabens are today partly filled by
Quaternary alluvium or lake deposits.

However, the Aegean region of Tiirkiye is not very high but it may reach above 2000 m
mountains especially in the Inner Aegean Region which has the plains around 1000 m heights.
Looking at from the western parts lying at lower plains, these mountains appear as imposing
standings. The Aegean coastal region of Anatolia has a rough morphology due to its faulted
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geological structure, consisting of mountain chains and troughs between them. Thus, the
extremely indented shoreline shows significant changes in shape along with sea level changes.

The old and actual Gediz River, running since the beginning of the Quaternary, and various
sized lakes have deposited their sediments during a tectonic-controlled basin evolution
processes developed in N-S extension regime. E-W running fluvial system was established in the
lake formed between Manisa and Saruhanli. In the beginning of the second stage, a continuing
southward tilting of the hanging wall caused the regression of the northern lakes to the south.
During the Middle Holocene the lake to the north of Manisa was emptied by using the incised
valley between Manisa and Menemen and a fluvial system was established on the whole former
lake area. During the same time interval, a high amount of sediment rapidly influxed into the
basin because of the uplift of the northern highland.

The Gediz valley civilization is the most important for the western Anatolia. It could be best
explained in terms of the Lydians who were Anatolian people living in Lydia, speaking the
distinctive Lydian language of the Anatolian group (Luwian language). The Lydian capital was at
Sardis. Their recorded history of statehood, which covers three dynasties traceable to the Late
Bronze Age, reached the height of its power and achievements during the 7th and 6th centuries
BC, a time which coincided with the demise of the power of neighboring Phrygia, which lay to
the north-east of Lydia. The Homeric name for the Lydians was Maiones (which is actually
Menye, nearby Kula, meaning MA-WANA “Mother Goddess City”), cited among the allies of the
Trojans during the Trojan War. Herodotus states in his Histories that the Lydians "were the first
men whom we know who coined and used gold and silver currency".

Keywords: Western Anatolia Topography, Gediz Basin, Gediz Delta, Murat Dagi, Sardes
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OZET

Kirklareli il merkezinin giineyinde yer alan Asagi Pinar tarih dncesi yerlesmesi MO 6200-
4400 yillar1 arasina tarihlenen ve Anadolu kronolojisine gére Son Neolitik - Orta Kalkolitik,
Balkan kronolojisine gére ilk Neolitik - Son Neolitik Dénem’e kadar olan siireci kesintisiz olarak
yansitan tabakalanmaya sahiptir. Asag1 Pinar tarih 6ncesi yerlesmesi, ayrica; Neolitik kiiltiiriin
Avrupa’ya aktarim siirecini temsil eden ve ayni zamanda neolitik kiltiiriin yeniden
bicimlendirildigi bir gecis alanmi yerlesmesidir. Dikkat ¢ekici cografi konumu ve kiltiir tarihi
acisindan tasidigl 6nemi nedeniyle bolgenin tarih 6ncesi yasami ve onu sekillendiren unsurlar
onemli bir arastirma konusu olmaya devam etmektedir. Arkeolojik arastirmalar, temel olarak;
kalinti bulgularin tanimlanmasi ve iliskilendirilmesine dayali bir yasam c¢evresi olusturmaya
dayandirilir. Dolayisiyla, delile dayali yerlesim alani belirlemesi, kalint1 buluntu lokasyonlari ile
sinirh kalir. Bu calismanin hipotezi; tarih dncesi yerlesmelerin yasam ¢evresi ve etkilesim alani;
kalint1 bulgu lokasyonlarina dayandirilan alandan daha genis bir boélge olmalidir. Bu
arastirmada; Asag1 Pinar tarih 6ncesi yerlesmesinin yasam ¢evresi ve etkilesim alaninin analitik
cografi veriler ile belirlenmesi amaclanmistir.

Tarihoncesi insan topluluklarin yerlesim 6zellikleri; onlarin ekonomik faaliyetleri, giivenlik
stratejileri ve dogal kaynaklara ait kosullar ile sekillenir. Bu ii¢ faktor aslinda o dénemin fiziki
cografya oOzellikleri tarafindan dogrudan ve de dolay1 olarak kontrol edilir. Bu temel yaklasim
cercevesinde, arkeolojik tanimlamasi yapilan Asagi Pinar tarih oncesi yerlesim merkezi esas
alinarak; yogun ve erisilebilir alan odakli olmak iizere, Cografi Bilgi Sistemleri (CBS) teknolojileri
kullanilarak fiziki cografya analizleri yapilmistir. Asag1 Pinar tarih Oncesi yerlesmesinde
mekansal analizler ve arkeolojik referans bilgiler bir arada degerlendirildiginde etkilesim alani
olarak tanimlanan sahanin dogal sinirlara ve insan faktdriine bagh olarak 6l¢eklenmesi uygun
bulunmustur. Analizde yerlesme merkezli etkilesim c¢evresi alanin jeomorfolojik ve hidrolojik
ozelliklerinin ekonomik faaliyetler icin uygunluk analizleri agirlik olarak kullanilmistir. Bu
analizlere ek olarak bir insanin bir saatte alabilecegi mesafe; baslangic noktasindan artan
uzaklik, egim kosullari, akarsular gibi o6zelliklerin yiiriime etkisi lizerindeki agirliklar:
belirlenerek 12,5 m yersel ¢oziintirliige sahip Sayisal Yikselti Modeli (DEM) tizerinden Cost
Distance araciyla, 10 dakikalik araliklarla siniflandirilan yiirtime analizi yapilmistir. Uygunluk
analizleri ve yiiriime analizleri birlikte degerlendirilerek, etkilesimde bulunulan alan, Asagi
Pinar yerlesmesi merkezde olacak sekilde, her yone dogru 2 saatlik mesafeyle sinirlandirilmistir.
Etkilesim alani icerisinde ilk 1 saatlik ylirtiyiis mesafesini kapsayan alan “yogun etkilesim alan1”,
ikinci 1 saatlik ylirtiyilis mesafesi ise “erisilebilir alan” olarak tanimlanmistir.

Yapilan analiz sonucunda; Asagi Pinar yerlesmesi merkez olmak tizere, dogu-bati aksinda ve
verimli topraklara sahip diiz ovanin oldugu giiney boliimiinde kisa siirede daha fazla (ortalama
11 km) yol alindigy;; buna karsilik dogal engellerin bulundugu kuzey boéliimiinde ayni siirede
daha az mesafe (ortalama 8,5 km) kat edildigi goriilmiistiir. Yerlesmenin metrik tabanl
Olciimleri ve tarimsal kullanim hesab1 dikkate alinarak degerlendirildiginde; etkilesimde
bulunulan alanin yerlesme ekonomisinde ihtiya¢ duyulan dogal kaynak potansiyelini
karsilayacak biytiklikte oldugu goriilmektedir. Asagi Pinar toplulugunun jeomorfolojik ve
hidrolojik bakimdan avantajli, kaynak potansiyeli zengin bir havzay1 kapsayan yer seciminin;
art1 liriin kaygisinin ortadan kalkmasina neden oldugu diistiniilmektedir.

Anahtar Kelimeler: Tarih dncesi yerlesme, Fiziki Cografya, CBS, Yasam cevresi
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ABSTRACT

The Asag1 Pinar prehistoric settlement located in the south of Kirklareli city center has a
stratification that uninterruptedly reflects the period between 6200-4400 BC and the Late
Neolithic-Middle Chalcolithic according to the Anatolian chronology, and the Early Neolithic-
Late Neolithic period according to the Balkan chronology. The prehistoric settlement of Asagi
Pinar is a transition area settlement that represents the transfer process of the Neolithic culture
to Europe and at the same time, the neolithic culture was reshaped. Due to its remarkable
geographical location and its importance in terms of cultural history, the prehistoric life of the
region and the elements that shaped it continue to be an important research topic.
Archaeological research is based on creating a living environment based on the identification
and association of relics. Therefore, the evidence-based settlement area determination remains
limited to the remains found locations. This study hypothesizes that the living environment and
interaction area of prehistoric settlements; must be a larger region than the area based on the
remains find locations. This research, it is aimed to determine the habitat and interaction area of
the Asag1 Pinar prehistoric settlement with analytical geographical data.

Settlement characteristics of prehistoric human societies; their economic activities are
shaped by their security strategies and natural resource conditions. These three factors are
controlled directly and indirectly by the physical geography features of that period. Within the
framework of this basic approach; based on the Asagi Pinar prehistoric settlement center which
has been archaeologically identified; physical geography analyzes have been conducted using
Geographical Information Systems (GIS) technologies, focusing on dense interaction areas and
accessible areas. When spatial analysis and archaeological reference information were evaluated
together in the prehistoric settlement of Asag1 Pinar, it was found appropriate to scale the site
defined as an interaction area depending on natural boundaries and human factors. The
suitability analyses of the geomorphological and hydrological characteristics of the settlement-
centered interaction area for economic activities were used as weight. In addition to these
analyzes, the distance a person can travel in an hour; by determining the weights of features
such as the increasing distance from the starting point, slope conditions, and streams on the
walking effect, walking analysis, which is classified as 10-minute intervals, was carried out with
the Cost Distance tool on the Digital Elevation Model (DEM) with a spatial resolution of 12.5 m.
Compatibility analyses and walking analyzes were evaluated together, and the interaction area
was limited to a distance of 2 hours in all directions, with the Asagi Pinar settlement in the
center. The area covering the first 1-hour walking distance within the interaction area was
defined as the "intensive interaction area"”, and the second 1-hour walking distance was defined
as the "accessible area".

According to the result of the analysis, with the Asagi Pinar settlement in the center, on the
east-west axis, and in the southern part of the flat plain with fertile soils, more (on average 11
km) was traveled in a short time. On the other hand, it was observed that less distance (8.5 km
on average) was covered in the same period in the northern part where there are natural
obstacles. Considering the metric-based measurements of the settlement and the agricultural
use account; it is seen that the interaction area is large enough to meet the natural resource
potential needed in the settlement economy. The location selection of the Asagi Pinar
community, which is advantageous in terms of geomorphology and hydrology, and includes a
rich resource potential; is thought to cause the disappearance of surplus product concern.
Keywords: Prehistoric settlement, Physical Geography, GIS, Living environment
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OZET

Bandirma ve Erdek Korfezleri ¢evrelerindeki yogun antropojenik faaliyet sebebiyle ciddi
kirlilik baskisi altinda olan kiy1 bélgeleridir. 2020 yili ilkbaharinda Marmara Denizi'nin 6nemli
bir boliimiinde goriilen miisilaj olayindan etkilenen bu iki korfezde miisilaj ve benzeri ¢evre
sorunlarini yaratan zararli/asir1 alg Uremelerinin dinamiklerinin ve tarihsel siireclerinin
anlasilmasi amaciyla bu ¢alisma yapilmistir. Calisma kapsaminda her iki korfezde se¢ilmis bes
noktadan ylizey sediment ornekleri ve bolgedeki tarihsel degisimlerin belirlenebilmesi icin
Erdek Korfezi'nden bir adet karot 6rnegi alinmistir. Alinan 6rneklerde toplam organik karbon
(TOQC), klorofil bozunma iiriinleri (CDP), toplam azot (TN), toplam fosfor (TP) ve biyojenik silika
(BSi) olctiimleri gergeklestirilmistir. Siireglerin yorumlanmasinda bu parametrelerin yani sira
karbon kaynagini belirlemek icin C/N orami kullanilmistir. Erdek Korfezi'nden elde edilen
karotta birincil liretim proksilerinin dagilislarina gore ti¢ farkli dénem dikkat cekmektedir. 0-2
cm aralig1 karasal girislerin baskin oldugu siirecleri temsil etmektedir. Bu seviyede C/N orani
16.02'ye ¢ikmaktadir ve bu oran karasal karbon girislerini isaret etmektedir. Karotun 2-10 cm
aralig1 denizel siireglerin baskin oldugu ikinci boliimii temsil etmektedir. Bu seviyede C/N orani
<10 seviyelerine gerilemektedir. Bu proksi karbonun kaynaginin algal liretim oldugunu ve
karasal asinma malzemelerinin girisinin azaldigini géstermektedir. Karotun bu kisminda TN, TP,
Bsi ve CDP konsantrasyonlar1 yiikselme trendi gostermektedir. Algal liretimin ve oOli alg
hiicrelerinin dibe ¢okmesiyle sedimentte TN, TP ve TOC birikiminin arttigi bir donemdir.
Karotun 10-20 cm arasinda kalan son b6liimi ise karasal etki altinda kalan bir dénem olarak
belirlenmistir. Yiizey sedimentlerindeki birincil liretim proksileri (TN, TP, TOC, Bsi ve CDP)
Erdek Korfezi'nin gliney kiyilarinda belirgin sekilde yiiksek konsantrasyonlarda bulunmustur.
Alan kullanimi agisindan korfezin giiney kiyilarinda tarim alanlari hakimdir ve Gonen Cay1
bolgeyi beslemektedir. Bandirma Koérfezi'nde TN konsantrasyonu giiney zonunda maksimum
seviyede bulunurken, bati-kuzey boéliimiinde azalma egilimi gostermektedir. Bandirma
Korfezi'nde azotun ana kaynaginin sehirlesme oldugu diistiniilmektedir. TP birikimi korfezin
batisinda yer alan giibre fabrikasinin agiklarinda maksimum seviyede tespit edilmistir. Bunu
sehir merkezinin kiy1 zonu takip etmektedir. Tarim, orman ve kiiglik bir yerlesim alanina sahip
kuzey kiyillarinda birikim goreli olarak diisiiktiir. Sonu¢ olarak Marmara’'nin bu iki 6nemli
korfezinin ciddi boyutta azot ve fosfor yiikiine maruz kaldig1 ve zararh alg artislari i¢in uygun
kosullarin bulundugu tespit edilmistir. Yakin gelecekte Marmara Denizi'nin tamamini
kapsayacak 6nlemlerin alinmasi iyilesme stirecine uzun vadede katki saglayabilecektir.

Anahtar Kelimeler: Zararl alg cogalimi, Marmara Denizi, Azot, Fosfor, C)trofikasyon

ABSTRACT

Bandirma and Erdek Bays are coastal areas under serious pollution pressure due to intense
anthropogenic activity around them. This study was conducted in order to understand the
dynamics and historical processes of harmful/excessive algae bloom, which creates mucilage
and similar environmental problems in these two gulfs, which were affected by the mucilage
event in a significant part of the Marmara Sea in the spring of 2020. Within the scope of the
study, surface sediment samples from five selected points in both bays and a core sample were
taken from Erdek Bay in order to determine the historical changes in the region. Total organic
carbon (TOC), chlorophyll degradation products (CDP), total nitrogen (TN), total phosphorus
(TP) and biogenic silica (BSi) measurements were performed in the samples taken. In addition
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to these parameters in the interpretation of the processes, the C/N ratio was used to determine
the carbon source. Three different periods draw attention according to the distribution of
primary production proxies in the core taken from Erdek Bay. The 0-2 cm range represents the
processes in which terrestrial inputs are dominant. At this level, the C/N ratio rises to 16.02,
which indicates terrestrial carbon inflows. 2-10 cm of the core represents the second section
where marine processes are dominant. At this level, the C/N ratio regresses to <10. This
indicates that the source of the proxy carbon is algal production and the entry of terrestrial
erosional materials has decreased. In this part of the core, TN, TP, Bsi and CDP concentrations
show an increasing trend. It is a period in which the accumulation of TN, TP and TOC in the
sediment increases with the collapse of algal production and dead algae cells. The last part of the
core between 10-20 cm was determined as a period under terrestrial influence. Primary
production proxies (TN, TP, TOC, Bsi and CDP) in the surface sediments were found at
significantly higher concentrations on the southern shores of Erdek Bay. In terms of land use,
agricultural areas dominate the southern shores of the bay and Génen Stream feeds the region.
While the TN concentration in Bandirma Bay is at its maximum in the southern zone, it tends to
decrease in the west-north section. Urbanization is thought to be the main source of nitrogen in
Bandirma Bay. TP accumulation was determined at the maximum level in the offshore of the
fertilizer factory located in the west of the bay. This is followed by the coastal zone of the city
center. Accumulation is relatively low on the northern coast, which has agriculture, forest and a
small residential area. As a result, it has been determined that these two important bays of
Marmara are exposed to serious nitrogen and phosphorus loads and there are suitable
conditions for harmful algal bloom. Taking measures to cover the entire Sea of Marmara in the
near future will contribute to the recovery process in the long run.

Keywords: Harmful algal bloom, Sea of Marmara, Nitrogen, Phosphorus, Eutrophication
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OZET

Panaztepe antik yerlesimi Gediz irmaginin deltasinda Maltepe sirtlarinin dsti ve
eteklerinde kuruludur. Dolayisiyla antik yerlesim bulundugu deltada meydana gelmis dogal
cevre degismeleri ile etkilesim halinde var olmustur. Gediz irmag1 genis su toplama alanindan
getirdigi sedimanlar1 Emiralem bogazini gecerek Izmir korfezi kiyilarindaki kalan delta alanina
ve kiyiya tasimaktadir. Deltanin ve kiyilarinin gelisimi son buzul maksimumunu takip eden
siirecte Holosen trangresyonu ile deniz seviyesindeki yiikselmenin kontroliinde olmustur. Deniz
ic kesimlere dogru sokularak koy ve korfezler olusturmustur. Bu evre denizin ve dolayisiyla kiyi
cizgisinin kara iclerine en ¢ok sokuldugu doénemdir. Daha sonra deniz seviyesindeki
ylikselmenin durmasini takip eden siirecte bu kez Gediz irmaginin aliivyonlar1 sig1 denizel
ortamlar1 doldurarak delta alaninin genislemesini ve kiy1 ¢izgisinin deniz yoniinde ilerlemesine
neden olmustur.

Bu calisma, 32 yildir Gediz deltasinda ve Panaztepe arkeoloji projesi kapsaminda devam
eden paleocografya ¢alismalarimizin “son ii¢ yildir yeni kazi alanlarinda yapilan sondajlarina”
dayanmaktadir. Sondaj 6rneklerinin sedimantolojik, paleontolojik, element ve polen analizleri
Izmir Katip Celebi ve Ege Universitelerinde gerceklestirilmistir. Arkeolojik bulgular Panaztepe
kaz1 ekibince degerlendirilmis ve sondajlardan secilmis oOrneklerin C14 tarihlemeleri
yaptirilmistir.

Maltepe sirtlarinin kuzey eteklerindeki modern mezarlik alaninin arkeologlarca sadece
antik mezarlik olduguna inaniliyordu. Oysa sondajlar farkl bir bilgiyi ortaya cikardi. 2018 yili
sondajimizda 8-9 m derinlikte tespit edilen Tung Cag1 6ncesi seramikler ve onun iizerindeki yap1
izleri eski yerlesimi net bir sekilde ortaya koyulmustur. Bunun tlizerinde alanda baslatilan
arkeolojik kazi calismalar1 ile yapilar, yollar ve bunlara ait parcalar ortaya ¢ikarilmistir. Bu
cevrenin daha iyi aciklanabilmesi i¢cin 2019, 2020, 2021 yaz donemlerinde yeni sondajlar
yapilmistir. Bu ¢alismalar sirasinda anforalar ve pitoslara ait pargalar dikkati ¢ekmistir. Bunlarin
yaninda Tung¢ Cag1 tabakasinin en alt seviyesinde az miktarda volkanik kiil tespit edilmis ve
ornekler alinarak analizleri yapilmistir. Kiillerin GO (giiniimiizden énce) 3650 yillarindaki
Santorini-Minoan patlamasi ile uyumlu oldugu anlasilmistir.

Bu alandaki sondajlar ayrica deniz seviyesi degismesi-delta gelisimi ve yerlesme arasindaki
iliskilerin lokal bir modelini de ortaya koyarak deltanin genel gelisimi ile ilgili bilgilerimize
onemli katkilar saglamistir. Mezarlik alanin K ve KD kesimi Gediz irmaginin genis menderesler
yaptig1 ova yiizeyidir. Bu alan Orta Holosen kiyilarinin ve sonrasinin aydinlatilmasi i¢in daha
detayl bilgiler sunmustur. Maltepe sirtlarinin kuzeyinde Geren ve dogusundaki Kesik koyleri
arasl alanin Orta Holosen sonrasi gelisimi dért asamada ele alimmistir. Bunlar GO 6000, 5200,
4050, 2800 (c14) kiyilaridir. Bu kiyilarin gelisimi sirasinda delta lobunun gilineye dogru
yoneldigi ve 6000-5000 yillar1 arasinda Limankent kuzeyi ile Kesik kdy arasinda bir kesimin kiy1
topuklari-oklari ile geliserek muhtemelen daha dnce ada olan Maltepe sirtlarini karaya bagladigi
anlasilmaktadir. Bu evrede Maltepe ve Geren arasindaki eski bogazin daha yavas karalastigi
belirlenmistir. Mezarlik sondajlar1 Erken Tung yerlesimlerinin etege ¢ok yakin kaldigini isaret
etmektedir. Bunun altinda kalan daha eski seramik ve tasi yerlesim buluntular ise denizel-
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deltaik sedimanlarla ortiliidir. Bu durumda Tung¢ Cagi Oncesi yerlesim izleri Holosen
transgresyonu oOncesi eski ova yilizeyine dogru yayilmis bulunmaktadir. Daha sonraki
donemlerde biitiiniiyle deltaik-kiy1 batakliklari ile kaplanan Maltepe sirtlarinin cevresinde
yerlesimler yamaglara kurulmus, etek kisimlari biiytik 6l¢iide terk edilmistir.

Anahtar Kelimeler: Panaztepe, Gediz Deltasi, Jeoarkeoloji, Paleocografya, Jeomorfoloji.

ABSTRACT

The ancient settlement of Panaztepe is located in the delta of the Gediz river, on the top and
foothills of the Maltepe ridges. Therefore, the ancient settlement existed in interaction with the
natural environmental changes that occurred in the delta. The Gediz river carries the sediments
it transports from the large basin to the delta area on the shores of izmir Gulf and to the shore by
passing the Emiradlem Strait. The development of the delta and its shores has been under the
control of the Holocene transgression and the rise in sea level following the last glacial
maximum. The sea has formed coves and gulfs by intruding towards the interior. This is the
period when the sea and therefore the coastline are most intruded into the land. After the sea
level rise stopped, this time the alluviums of the Gediz river filled the shallow marine
environments, causing the delta area to expand and the coastline to move towards the sea. This
study is based on the “core drillings made in the new excavation areas for the last three years” of
our paleogeographic studies, which have been continuing for 32 years in the Gediz delta and
within the scope of the Panaztepe archeology project. Sedimentological, paleontological,
elemental and pollen analyzes of the drilling samples were carried out at izmir Katip Celebi and
Ege Universities. The archaeological findings were evaluated by the Panaztepe excavation team
and C14 dates were made for the samples selected from the core drillings. The modern cemetery
on the northern slopes of the Maltepe ridges was believed by archaeologists to be just an ancient
cemetery. However, the drillings revealed a different information. The pre-Bronze Age ceramics
found at a depth of 8-9 m in our 2018 drilling and the traces of the structures on it have clearly
revealed the old settlement. On top of that, the archaeological excavations initiated in the area
revealed structures, roads and their parts. In order to better explain of this environment, new
core drillings were made in the summer periods of 2019, 2020, 2021 years. During these studies,
fragments of amphoras and pitos attracted attention. In addition to these, a small amount of
tephra was detected at the lowest level of the Bronze Age layer and samples were taken and
analyzed. The ash was found to be consistent with the Santorini-Minoan eruption in 3650 BC
(pre-present). Drillings in this area also provided a local model of the relationship between sea
level change-delta development and settlement, and contributed significantly to our knowledge
of the delta's general development. The N and NE sections of the cemetery are the plain surface
where the Gediz river makes wide meanders. This area provided more detailed information to
clear up the Middle Holocene coast and beyond. The post-Middle Holocene development of the
area between Geren villages in the north of the Maltepe ridges and Kesik villages in the east is
discussed in four phases. These are the coasts of 6000, 5200, 4050, 2800 (c14) BP. It is
understood that during the development of these coasts, the delta lobe progressed towards the
south and between 6000-5000 years, a section between the north of Limankent and Kesik
village developed with the coasts and spits, possibly connecting the Maltepe ridges, which was
an island before, to the land. In this phase, it was determined that the old strait between Maltepe
and Geren became land more slowly. Cemetery drillings indicate that Early Bronze settlements
remained very close to the slopes. Older pottery and stone settlement finds under this are
covered with marine-deltaic sediments. In this case, Pre-Bronze Age settlement traces extend
towards the old plain surface before the Holocene transgression. In the later periods,
settlements were built on the slopes around the Maltepe ridges, which were completely covered
with deltaic-coastal marshes, and the slope settements were abandoned.

Keywords: Panaztepe, Gediz Delta, Geoarchaeology, Paleogeography, Geomorphology.
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OZET

Bozdaglar Bati Anadolu’da Gediz ve Kiiciik Menderes grabenleri arasinda bati-dogu
dogrultusunda yaklasik 170 km uzanmaktadir. Bozdaglar platosu Bozdaglar kiitlesi iizerindeki
plato ylizeyine gomiilmiis K-G dogrultulu tabanh vadi seklindeki tektonik depresyonlarda var
olmus eski kiiltiirler ve yayla yerlesimleri ile hem arkeolojinin hem de yerlesme cografyasinin
6zglin konusu olmus. Neolitik’'te Bozdaglarin eteklerinde, Bintepeler gibi al¢ak platolarin iizeri-
cevresinde ve vadilerin asag1 kesimlerinde kurulan yerlesimler Tung¢ Cagi’'nda daglik kiitlenin
eteklerindeki birikinti yelpazelerinin u¢ kisimlarinda var olmustur. Roma, Lidya, Bizans
donemlerinde ise Bozdaglar'in st kesimleri yogun bir sekilde kullanilmaya baslamistir.
Bozdaglar platosuna gémiilii K-G dogrultulu cukurluklarin tabanlar1 da biiytik 6l¢iide koliivyal-
aliivyal dolgularla ortiilmistir. Plato yiizeyinde kadim yerlesim izleri bliyiik 6lciide silinmistir.
Buna karsin aliivyonla ortilii cukurluklarda Mesotmolia ve Torrhebia gibi eski yayla
yerlesimlerine yada izlerine ulasilabilmektedir.

Bu calisma delgi sondaj yontemi ile Bozdaglar tizerindeki tektonik cukurluklarin tabaninda
yer alan eski yerlesimlere ve izlerine ait kiiltlirel dolgularin saptanmasi amaciyla baslamistir.
2002 yihnda CEKUL Vakfi ile baslayan ilk proje kapsaminda 2016 yilina kadar 9 yaylada
sondajlar yapilmistir. Son iki yildaki yiizey calismalari Bozdaglar yaylalarinda baslatilan Dog. Dr.
Eylem Giizel yonetimindeki kiiltiir ve turizm bakanlig1 arkeolojik ylizey arastirmasi kapsaminda
yuritilmustir. Bu depresyonlardaki sulak alanlar ve ¢evresinde yogunlasan izler lizerinde
durulurken bir yandan da var olan yada yok olmus gol alanlarindan yapilan detayh
paleocografya calismalar ile dogal ¢evre degismeleri agiklanmaya cahisilmistir. 2002, 2003,
2004 yillarina ait Golciik ve 2005-2018 arasinda ait diger yaylalardaki sondaj érneklerinin
sedimantolojik, paleontolojik, element ve arkeolojik analizleri izmir Katip Celebi Universitesi
laboratuvarlarinda yapilmistir. Ayrica 14C analizleri yaptirilarak tarihleme {zerinde
durulmustur. Paleovejetasyon ve polen bulgularn icin yiizey arastirmasi ekibince calismalar
baslatilmistir. Yaylalardaki g6l sondaji 6rneklerinin izotop sonuglarinin gelmesiyle birlikte iklim
yorumlari da yapilan paleocografya degerlendirmelerine dahil edilecektir.

Calismalarin sonucunda, Golctik, Elmabagi, Subatan ve Giindalan géllerinin sedimanlarinda
plato ylizeyindeki cografi ¢cevre degismelerinin izleri bulunmustur. Golciik goliiniin 7000 yildir
var oldugu o6ncesindeki 1500 yil boyunca bir batakligin var oldugu belirlenmistir. Subatan
golciigliniin Geg¢ Tung cagindan gliniimiize kadar var oldugu, Elmabagi g6liiniin ise yaklasik 4000
yll 6nce olustugu tespit edilmistir. Elmabagi goliiniin oldukca s1g oldugu, ¢evresinin, Osmanl
devletinin Sehzadelerinin egitim aldig1 bir yayla (Tekke yaylasi) ortami teskil ettigi anlagilmistir.
Gol 50 w1l 6ncesine kadar varligini strdirmiistiir. Ancak tarimsal amagla su tiiketimi gol
seviyesini diislirerek kurumasina neden olmustur.

Giindalan, Subatan ve Elmabagi yaylalarindaki son 50 yilda kurutulmus olan eski gollerin
Lidya ve Roma doénemlerinde yayla yerlesimlerine ev sahipligi yapan alanlar oldugu
anlasilmistir. Bunun disinda halen var olan Goélciik goliiniin cevresinde Aydinoglu Beyligi ve
Osmanli donemlerinde ahsap mimari unsurlarla var olmus yayla yerlesimleri oldugu
belirlenmistir. Golclik kenarindaki bir ahsap digeri tas rihtimlar énemli iki bulgu olarak ele
alinmistir. Tas rihtim gerisinde bir yayla saray1 buraya su getiren kiinkler ile karayolu baglantisi
ortaya cikarilmistir. Golciik goliiniin (Torrhebia) Bozdaglar platosunda Orta Holosen’den
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gliniimiize degisen ¢evrenin kayitlarinin en iyi takip edilebildigi yer oldugu anlasilmistir. Golde
bulunan Santorini-Minoan patlamasina ait tefra ornekleri ise diger gollerde tespit edilmistir.
Boylece giinlimiizden 3650 yi1l 6ncesine ait yiizey belirlenmis ve tiim yaylalardaki arkeolojik
bulgularin bu dénemle uyumlu dagilis goésterdigi ortaya konulmustur. Yayla g¢alismalarinin
cevredeki depresyonlarla karsilastirilmasi amaciyla son olarak Bozdaglar platosu verileri Gediz
grabenindeki Marmara goli bulgulari ile de karsilastirilarak Prehistorik donemden gilintimiize
jeoarkeolojik yorumlar yapilmistir.

Anahtar Kelimeler: Bozdaglar Platosu, Holosen Paleocografyasi, Jeoarkeoloji, Jeomorfoloji,

Odemis-izmir.

ABSTRACT

Bozdaglar extends for approximately 170 km in the west-east direction between the Gediz
and Kiiciik Menderes grabens in Western Anatolia. Bozdaglar plateau has become the original
subject of both archeology and settlement geography with ancient cultures and plateau
settlements that existed in N-S oriented valley-shaped tectonic depressions buried on the
plateau surface on the Bozdaglar. The settlements established on the foothills of Bozdaglar in the
Neolithic, on and around low plateaus such as Bintepeler, and in the lower parts of the valleys
existed at the ends of the depositional fans at the foothills of the mountains in the Bronze Age. In
the Roman, Lydian and Byzantine periods, the upper parts of Bozdaglar began to be used
intensively. The floors of the N-S oriented depressions on the Bozdaglar plateau are mostly
covered with colluvial-alluvial fillings. Traces of ancient settlements on the plateau surface have
been largely erased. On the other hand, traces of ancient settlements such as Mesotmolia and
Thorrebia can be reached in these depressions covered with alluvium.

This study started with the core drilling method to determine the cultural fillings of the old
settlements and their traces at the bottom of the tectonic depressions on Bozdaglar. Within the
scope of the first project, which started with the CEKUL foundation in 2002, drillings were
carried out in 9 plateaus until 2016. The survey in the last two years have been carried out
within the scope of the archaeological survey of the ministry of culture and tourism under the
management of Assoc. Prof. Eylem Gilizel, which was initiated in the Bozdaglar highlands. While
focusing on the wetlands in these depressions and the traces clustered around them, the natural
environment changes were tried to be explained with detailed paleogeographic studies made
from the existing, disappeared or dried lake areas. Sedimentological, paleontological, elemental
and archaeological analyzes of core drillling samples of Golciik in the years 2002, 2003, 2004
and in other plateaus between 2005-2018 were carried out in the laboratories of izmir Katip
Celebi University. In addition, c14 analyzes were made and the dating was emphasized. Studies
were initiated by the survey team for paleovegetation and pollen findings. With the isotope
results of the lake drilling samples in the highlands, climate comments will also be included in
the paleogeographic assessments.

As a result of the studies, the traces of geographical environmental changes on the plateau
surface, which have traces in the sediments of Golciik, Elmabagi, Subatan and Giindalan lakes,
were found. It has been determined that Golciik Lake has existed for 7000 years, and a swamp
existed for the previous 1500 years. It has been determined that the Subatan ponor has existed
from the Late Bronze Age to the present, and the Elmabagi lake was formed about 4000 years
ago. It has been understood that Elmabagi lake is quite shallow, and its surroundings constitute
a plateau (Tekke plateau) settlement where the princes of the Ottoman state were educated. The
lake existed until 50 years ago. However, water consumption for agricultural purposes has
reduced the lake level and caused it to dry out.

It has been understood that the old lakes in the Giindalan, Subatan and Elmabag plateaus,
which have been dried in the last 50 years, are the areas that hosted the plateau settlements in
the Lydian and Roman periods. Apart from this, it has been determined that there are plateau
settlements that existed with wooden architectural elements during the Aydinoglu Principality
and Ottoman periods around the Golciik lake, which still exists. One wooden and the other stone
wall/dock on the edge of Golciik were considered as two important findings. Behind the stone
wall/dock, a plateau palace was discovered, and a road connection was found with the pipes that
brought water here. It has been understood that Golciik lake (Torrhebia) is the place where the
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records of the environment changing from the Middle Holocene to the present can be best
followed on the Bozdaglar plateau.

Tephra samples belonging to the Santorini-Minoan eruption in the lake were detected in
other lakes. Thus, the surface belonging to 3650 years ago was determined and it was revealed
that the archaeological findings in all plateaus were distributed in harmony with this period. In
order to compare the plateau studies with the surrounding depressions, finally, the Bozdaglar
plateau data were compared with the Marmara lake findings in the Gediz graben, and
geoarchaeological interpretations were made from the Prehistoric period to the present.
Keywords: Bozdaglar Plateau, Holocene Paleogeography, Geoarchaeology, Geomorphology,

Odemis-izmir.
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KARSILASTIRMALI EROZYON TAHMIN MODELLERINE GORE AKARSU
SEDIMANTASYON MIKTARININ BELIRLENMESINE BiR ORNEK: NAIP BARAJI
HAVZASI (TEKIiRDAG) / AN EXAMPLE FOR DETERMINING RIVER SEDIMENTATION
AMOUNT BASED ON COMPARATIVE EROSION PREDICTION MODELS: THE NAIP
DAM BASIN (TURKIYE)

Emre OZSAHIN

Tekirdag Namik Kemal Universitesi, Fen Edebiyat Fakiiltesi, Cografya Béliimii,
eozsahin@nku.edu.tr

OZET

Barajlar, ¢ok cesitli faydalar1 olan miihendislik yapilaridir. Bu yapilarin uzun siire hizmet
vermesi ekonomik Omiirlerinin uzun olmasiyla iliskilidir. Barajlarin ekonomik oOmriniin
uzunlugu, baraj rezervuarlarinin siltasyonla dolmasi icin gecen silirenin artmasina baghdir.
Bunun icin akarsu sedimantasyon miktari, sediment verimi ve toprak erozyonu gibi rezervuar
omriiniin belirlenmesinde kullanilan parametreler tahmin edilmeye calisiimaktadir. Son
zamanlarda yerbilimcilerin tarafindan CBS (Cografi Bilgi Sistemleri) tabanli uygulanan bazi
yontemlerle bu parametreler basarili bir sekilde belirlenebilmektedir. Bu c¢alismada CBS
tekniklerine dayali bir sekilde evrensel toprak kaybi denkleminin (USLE) revize (RUSLE) ve
modifiye (MUSLE) versiyonlar1 kullanilarak Naip baraji havzasinda akarsu sedimantasyon
miktarinin tahmin edilmesi amaglanmistir. Boylece her iki erozyon modeline ait sonuclara gore
baraj havzasinin toprak erozyon haritalan tiretilmis ve ortalama yillik toprak kaybi miktar:
hesaplanmistir. Calisma alani Tekirdag sehrinin igme suyunun karsilandigi bir baraj havzasi
olmasi bakimindan incelemeye deger bulunmustur. Dolayisiyla hem Naip barajinin dolma siiresi
konusunda ¢ikarimlarda bulunulmus hem de stirdiiriilebilir havza ve baraj yonetimi bakimindan
o6nemli veriler sunulmustur. Toprak kaybinin hesaplanmasinda ve erozyon risk haritalarinin
olusturulmasinda ¢alisma verilerine gore yeniden diizenlenen ArcGIS Soil Erosion Tool
kullanilmistir. Calisma sonucunda baraj havzasinda 0.31 t/ha™/y™* (RUSLE) ve 0.36 t/ha™*/y™?
(MUSLE) miktarlar1 arasinda ortalama yillik toprak kaybinin yasandigi belirlenmistir.
Dolayisiyla barajin yapimindan beri (2015-2021) toplam tasinan sediment miktarinin 6445.62
ton (RUSLE) ile 7305.04 ton (MUSLE) civarinda oldugu anlasilmistir. Buna gore toplam
rezervuar hacmi, % 11.95 (RUSLE) ve % 13.83 (MUSLE) oraninda dolmustur. Cok hafif erozyon
riskinin goriildiigli sahada, yanlis arazi kullaniminin izlendigi egimli yamaclarda erozyonun daha
siddetli bir sekilde etkili oldugu anlasilmistir. Bu ¢alisma evrensel toprak kaybi denkleminin
(USLE) revize (RUSLE) ve modifiye (MUSLE) versiyonlarinin akarsu sedimantasyon miktarinin
ve baraj rezervuarlarindaki depolanma siireclerinin belirlenmesinde pratik bir sekilde
kullanilabilecegi gostermistir. Ayrica calisma sonuclar1 baraj rezervuarinin sedimantasyon
yOnetimi, barajin sirdiiriilebilirlii ve rezervuar O6mriiniin uzatilmasi i¢in karar vericiler
tarafindan yardimci ve yonlendirici bilgi seklinde kullanilabilir.

Anahtar Kelimeler: RUSLE, MUSLE, Erozyon, Sedimantasyon, Siltasyon.

ABSTRACT

Dams are engineering structures offering a wide range of benefits. The long service life of
these structures is related to their long economic life. The length of their economic life depends
on the increase in the time it takes for the dam reservoirs to fill with siltation. In this regard,
parameters such as river sedimentation amount, sediment yield, and soil erosion used for
determining reservoir life are tried to be estimated. These parameters can be determined
successfully by some methods recently applied by geoscientists based on Geographic
Information Systems (GIS). This study aimed to estimate the river sedimentation amount in the
Naip dam basin (Turkiye) by using the revised (RUSLE) and modified (MUSLE) versions of the
Universal Soil Loss Equation (USLE) based on GIS techniques. Thus, based on the results of both
erosion models, soil erosion maps of the dam basin were produced, and the average annual soil
loss amounts were calculated. The study area was found worthy of examination as it is the dam
basin supplying the drinking water of Turkiye’s Tekirdag city. Therefore, inferences were made
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about the filling time of the Naip dam, and important data were presented in terms of
sustainable basin and dam management. The ArcGIS soil erosion tool, rearranged based on the
study data, was used in calculating soil loss and creating erosion risk maps. The study found that
average annual soil loss in the dam basin was between 0.31 t/ha™/y™ (RUSLE) and 0.36
t/ha™/y™* (MUSLE). These results were checked with bathymetric data and RUSLE model result
was found to be more accurate. Hence, the total amount of sediment transported since the
construction of the dam (from 2015 to 2021) was detected to be around 6445.62 tons (RUSLE).
Accordingly, the total reservoir volume was filled at the rate of 11.95% (RUSLE). Erosion was
seen to have a more severe effect on slopes involving wrong land use in the area with a very low
risk of erosion. The study indicated that RUSLE and MUSLE, the revised and modified versions of
USLE, could be practically used in determination of river sedimentation amount and storage
processes in dam reservoirs. In addition, the results of the study can be used by the decision
makers as helpful and guiding information for the sedimentation management of the dam
reservoir, the sustainability of the dam, and the extension of the reservoir life.

Keywords: RUSLE, MUSLE, Erosion, Sedimentation, Siltation.
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OZET

Orman yanginlari, diinyada ve iilkemizde neden oldugu can ve mal kayiplarinin yani sira
orman varliginin yok olmasina bagh olarak uzun siireli dogal kaynak kayiplarina da neden
olmaktadir. Yangin sonrasinda bitki Ortiistiniin ortadan kalkmasi ve toprak oOzelliklerinin
degismesi sonucunda infiltrasyonun azalmasi, yiizey akisi ve erozyon miktarinda artisa yol
acmaktadir. Bu artisla beraber dogrudan yangina maruz kalmis alanda ortaya ¢ikan degisimlerin
yaninda, orman yangininin gerceklestigi alanin kaynaklik ettigi cevre alanlarda da
sedimantasyon miktarinda artis, su kalitesinde azalma gibi dnemli ekolojik sorunlar ortaya
cikmaktadir. Kiiresel iklim degisikligi ile birlikte orman yanginlarinin artis kaydedecegi alanlarin
basinda Akdeniz Havzasi iilkeleri gelmektedir. Belirgin bir yaz kuraklig: ile karakterize olan
Akdeniz ikliminin Tiirkiye’de genis bir yayilis alanina sahip oldugu degerlendirildiginde orman
yanginlarinin tetikledigi hizlandirilmis erozyonun etkilerinin tahmin edilmesi ve buna yonelik
Oonlemlerin alinmasi ililkemiz agisindan 6nem tasimaktadir. Bu bakimdan orman yangini
sonrasinda yamac erozyonundaki degisimin hizh ve kantitatif yontemlerle, genis alanlar1 temsil
edebilecek olcekte belirlenmesi 6nemli bir gerekliliktir.

Bu ¢alismada Antalya ili, Kumluca ilgesi, Adrasan kuzeyinde 24-29 Haziran 2016’da toplam
15 km?2 ormanlik alanda etkili olan orman yanginindan sonra yamag erozyonu hizindaki degisim
serpinti radyoniiklidleri ile belirlenmistir. Calismada erozyon ve birikim siireclerinin nicel
olarak belirlenmesinde bir ara¢ olarak sezyum-137 (137Cs) serpinti radyoniiklidinden
yararlanilmistir. Bu amagla yangindan etkilenme oranlar1 farkli olan (siddetli, orta diizeyde
siddetli ve yanmamis) 3 yamagtaki toplam 30 noktadan toprak érnekleri alinarak bu alanlarda
137Cs’nin  erozyon miktarinin belirlenmesinde kullanilabilirligi incelenmistir.  Profil dagilim
dontisiim modelinden elde edilen sonuglara gore tahmini toprak yeniden dagilim oranlarinin -
3,39 (erozyon) ile 4,09 (biriktirme) t/ha/y1l arasinda degistigi belirlenmistir. Yangindan siddetli
ve orta diizeyde etkilenen yamagclardaki erozyon hizlarinin, yangindan etkilenmeyen yamacglara
gore belirgin diizeyde yiiksek oldugu tespit edilmistir. Calismada elde edilen sonuglar, 137Cs
Olciimlerinin yangina maruz kalmis alanlardaki erozyon ve birikim oranlarinin nicel olarak
Olciilmesinde yararlanilabilir 6zellikte oldugunu gostermistir.

Anahtar Kelimeler: Orman yangini; erozyon; serpinti radyoniiklidleri; Sezyum-137

ABSTRACT

Wildfires not only result in the loss of lives and property around the worldwide and our
country, but they also result in long-term natural resource losses due to the disappearance of
forest assets. Because of the loss of vegetation and changes in soil compositions resulting from
the fire, infiltration was reduced, increasing surface runoff and erosion. Along with this increase
and the changes in the burned area, significant ecological problems like sedimentation rate
increases and a decrease in water quality occurred in the fire-affected area and its’ near vicinity.
Mediterranean Basin countries are among the leading areas where wildfires will increase with
global climate change. Considering that the Mediterranean climate, characterized by a
pronounced summer drought, has a wide distribution area in Turkiye, it is important for our
country to predict the effects of accelerated erosion triggered by wildfires and to take measures
accordingly. In this respect, it is a crucial requirement to determine the change in sheet erosion
after wildfires with fast and quantitative methods at a scale that can represent large areas.

In this study, the change in the sheet erosion rate after the wildfire, which was effective on a
total of 15 km? forest area covering the borders of North Adrasan, Kumluca (Antalya) on 24-29
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June 2016, was determined by fallout radionuclides. In the study caesium-137 (137Cs) was used
as a tool for the quantitative determination of erosion and depositional processes. For this
purpose, soil samples were taken from a total of 30 cores on 3 slopes with different rates of fire
exposure (severe, moderately severe, and unburned) and the usability of 137Cs in determining
the amount of erosion in these areas was examined. The estimated soil redistribution rates vary
from -3.39 (erosion) to 4.09 (deposition) t/ha/year, based on the results of the profile
distribution conversion model. It was detected that erosion rates on slopes severely and
moderately affected by fire were significantly higher than those on slopes not affected by fire.
The findings of this study demonstrated that measurements of 137Cs can be used to estimate
rates of erosion and deposition in the burned area.

Keywords: Wildfire; erosion; fallout radionuclides; caesium-137
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OZET

Kiy1 kenar cizgisi (KKC) belirlenmesindeki sorunlarin basinda, akarsu vadisi boyunca ulasim
ve 6l¢clim bakimindan zor alanlarin bulunmasi ve bunun olduk¢a zaman alici olmasi gelmektedir.
Teknolojinin gelismesi ile birlikte gliniimiizde olduk¢a avantaj sunan insansiz hava araclari
(IHA), cesitli jeomorfoloji calismalarinda da kullamlmaktadir. Bu calismada akarsu kiy1 kenar
cizgisi ile ilgili olarak cesitli sorunlarin hizli ve giivenilir olarak ¢é6ziilebilmesi amaglanmistir.
Nevsehir ve Kirsehir il sinirlari icinde Kizilirmak nehri vadisi tizerinde akarsuyun olagan sekilde
akisina devam ettigi bir bolimii ile, akarsu yataginin beseri faaliyetler neticesinde degisiklige
ugratildigy iki béliimii 6rnek alan secilmistir. Bu alanlardan IHA yardimi ile goriintiiler elde
edilip, bilgisayar ortaminda Pix4D yazilimi ile islenerek Ortofoto ve yaklasik 5 cm yersel
¢oziiniirlige sahip Sayisal Yiikseklik Modeli (SYM) elde edilmistir. Bu veriler kullanilarak Cografi
Bilgi Sistemleri (CBS) yardimi ile KKC belirlenmistir. KKC belirlendikten sonra, sahada klasik
yontemle GPS ol¢limlerine dayali olarak olusturulan KKC ile karsilastirilmistir. Ayrica 1982
yilina ait 1/25000 o6lgekli topografya haritalar1 kullanilarak olusturulan veri setleriyle de 6rnek
alanlardaki giincel akarsu yataklarindaki degisim agiklanmigtir. Arastirma alanlarindan Giilsehir
ve Yamali dolaylar beseri faaliyetlerden dolay1 akarsu yataginda degisiklikler olusmus, kiy1
sekilleri karmasik bir hal almistir. Kum ve ¢akil alimi yapilarak kiy1 sekillerinin bozuldugu
Giilsehir’de, Kizilirmak’in 1982 yilindaki yatak genisligi yaklasik 355 m iken, giiniimiizdeki yatak
genisligi yaklasik 715 m’dir. Nehrin kanal icine alindig1 Yamali yakinlarinda Kizilirmak'in 1982
yilindaki yatak genisligi yaklasik 576 m iken, glinlimiizdeki yatak genisligi ise yaklasik 125 m’dir.
Bu calisma ile uygulamali jeomorfoloji calismalarinda IHA ve CBS uygulamalarinin hizh
uygulanabilirliginin yani sira, tutarh ve giivenli hassas fotogrametrik yontemler oldugu ortaya
koyulmustur.

Anahtar Kelimeler: Kizilirmak, insansiz Hava Araci, Kiy1 Kenar Cizgisi, Beseri Faaliyetler

ABSTRACT

The main problem in determining the shore edge line is that there are difficult areas in
terms of transportation and measurement along the river valley and this is quite time
consuming. Unmanned aerial vehicles (UAV), which offer significant advantages, are utilized in a
variety of geomorphology research as a result of technological advancements. In this study, it is
aimed to solve various problems related to the river shore edge line quickly and reliably. The
Kizilirmak River Valley in the provinces of Nevsehir and Kirsehir was chosen as the study's
sample area, and shore edge line were determined there with the aid of UAV applications and
Geographic Information Systems (GIS). An orthophoto and sensitive Digital Elevation Model
(DEM) with a spatial resolution of around 5 cm was produced after processing the UAV photos in
a computer using Pix4D software. The shore edge line that was traditionally produced using GPS
data in the research field was then compared to it. Additionally, the data sets produced using the
1/25000 scale topographic maps from 1982 are used to describe the changes in the current
river beds in the sample locations. The Kizilirmak bed width at Gulsehir, where the coastline
forms have degraded, has increased from 355 m in 1982 to 715 m in the present. The bed width
of Kizilirmak at Yamali town was 576 m in 1982, but it is now just 125 m. This work has
demonstrated the quick applicability of UAV and GIS applications in practical geomorphology
investigations, as well as the consistency and safety of sensitive photogrammetric
methodologies.

Keywords: Kizilirmak, Unmanned Aerial Vehicles, Shore Edge Line, Human Impact
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OZET

Bir yerin yeralt1 su potansiyeli, o bolgede yayilis gosteren jeolojik formasyonlarin litolojik,
stratigrafik ve tektonik 6zellikleri tarafindan kontrol edilir. Kayaclarin kimyasal bilesimi, tane
boyutu ve taneler arasi bosluk orani ile bu bosluklarin birbiri ile irtibath olup-olmamasi gibi
bircok etmene bagl olarak ortaya ¢ikan gecirgenlik faktori; yeryiiziine diisen yagisin yeraltina
sizma orani, yeraltinda akifer olusumu ve akiferlerde depolanan su potansiyeli lizerinde
belirleyici rol oynar. Genel bir kaide olarak; bir yerdeki yagis miktari, sizma miktarindan az ya
da esit oldugu durumlarda tiim yagislar sizmaya ugrar. Fakat yagis miktari, sizma miktarindan
fazla ise hem sizma hem de yiizeysel akis meydana gelir ve yiizeysel akis miktari, sizma miktari
farki kadar olur. Bu ylzden yeryliziine diisen yagislarin yeraltt su potansiyeline katkisi,
bolgedeki litolojik birimlerin gecirgenlik oranlarn ile yakin iliskilidir. Buna goére gecirgenligi
ylksek litolojik birimlerin bulundugu yerlerde, su potansiyeli agisindan zengin akiferlerin
goriilmesi, diisiik olan yerlerde ise su acisindan fakir olan akitardlarin goriilmesi beklenir.
Yerkabugunu olusturan jeolojik formasyonlar ¢ok ¢esitli litolojik birimlerden olustugundan, bu
birimlerin gecirgenlik oranlar1 da birbirinden farklilik goésterir. Bu ylizden bir bolgedeki
akiferlerin su potansiyellerinin belirlenmesi icin bélgedeki litolojik birimlerin gecirgenlik
oranlarinin bilinmesi 6nemlidir. Bu ¢alismada Aksu Cayr Havzasi’'ndaki litolojik birimlerin
gecirgenlik oranlar ile akiferlerin su potansiyeli arasindaki iliskilerin ortaya konulmasi ve su
yOnetimi a¢isindan bazi 6ngorilerin yapilmasi amaglanmistir.

Calisma kapsaminda MTA’nin 1/25000 o6lgekli jeoloji paftalar1 iizerinden Aksu Cayi
Havzasr’'ndaki litolojik birimlerin dagilislar1 belirlenmistir. Diger yandan DSI 20. Bélge
Midiirligi tarafindan 2015 yilinda hazirlanmis olan Ceyhan Havzasi Hidrojeoloji Raporu’ndan
faydalanilarak havza icerisinde yer alan litolojik birimlerin gecirgenlik oranlar1 ve akifer su
potansiyelleri belirlenmistir. Havzanin geneli i¢in ortalama geg¢irgenlik kat sayis1 hesaplanmistir.
Bunun yaninda havzadaki birimlerin litolojik gecirgenlik oranlar ile akifer su potansiyellerine
gore siniflamalar yapilarak, siniflarin alansal oranlari hesaplanmis ve dagilis iliskileri ortaya
konmustur.

Yapilan degerlendirmeler sonucunda Aksu Cay1 Havzasi'nda yer alan litolojik birimlerin % 5
ile % 55 arasinda degisen oranlarda gecirgenlie sahip olduklar1 gorilmistir. Havzadaki
ortalama gecirgenlik yiizde orani ise % 25,3 olarak hesaplanmistir. Havzada geg¢irgenligi diisiik
olan litolojik birimlerin bulundugu alanlarda akiferlerin su verimi agisindan zayif oldugu
gorilirken, gecirimliligin yiiksek oldugu yerlerde ise su veriminin agisindan zengin akiferlerin
oldugu gorilmiistiir. Havzadaki litolojik birimlerdeki akifer su potansiyellerinin alansal
dagilislart incelendiginde ise litolojik birimlerin % 20,3’iinde Ozgiil debi degeri 0,1 1t/sn/m’den
diisiik ve “yeralti suyu icermeyen formasyonlar” oldugu goriiliirken % 26,3’linde ise 6zgiil debi
degeri 0,5-2 It/sn/m arasinda olan ve yeralti su verimliligi acisindan “orta verimli” oldugu
gorulmistir. Havzanin % 54,4’linde ise 6zgul debi degeri 2 It/sn/m’den yliksek ve yeralt1 suyu
verimliligi acisindan “iyi verimli” oldugu gorilmiustiir. Havzada gecirgenligin diisiik oldugu
birimler; % 5 gecirgenlik orani ile Orta Miyosen donemine ait kumtasi, camurtasi ve kirectasi
karisimindan olusan birimleridir. Bu litolojik birimlerde agilan su kuyularindan 100-150 metre
arasindaki derinliklerde 1 1t/s ile 5 It/s arasinda degisen debilerde su alindig1 goriiltirken,
gecirgenligin % 30 oraninda oldugu Kuvaterner aliivyonlarinda ise yeralti su debisinin 100
It/s’ye kadar ytkseldigi goriilmiistiir. Dolayisiyla havzadaki yeralt1 ve ytlizey sularinin kullanim
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planlamalarinin bu verilerin dikkate alinarak yapilmasi havzanin su yonetimi agisindan 6nem
arz etmektedir.
Anahtar Kelimeler: Aksu Cay1 Havzasi, Litoloji, Akifer, Su Yonetimi.

ABSTRACT

The groundwater potential of a place is controlled by the lithological, stratigraphic and
tectonic features of the geological formations spreading in that region. The permeability factor,
which occurs depending on many factors such as the chemical composition of the rocks, the
grain size and the intergranular void ratio, and whether these spaces are interconnected or not;
The infiltration rate of the precipitation falling on the earth plays a decisive role on the
underground aquifer formation and the water potential stored in the aquifers. As a general rule;
When the amount of precipitation in a place is less than or equal to the amount of infiltration, all
precipitation is infiltrated. However, if the amount of precipitation is more than the amount of
infiltration, both infiltration and runoff occur, and the amount of runoff is as much as the
difference in the amount of infiltration. Therefore, the contribution of precipitation falling on the
earth to the groundwater potential is closely related to the permeability rates of the lithological
units in the region. Accordingly, aquifers rich in water potential are expected to be seen in places
where lithological units with high permeability exist, and aquitards with low water potential are
expected to be seen in places with low permeability. Since the geological formations that make
up the earth's crust are composed of a wide variety of lithological units, the permeability rates of
these units also differ from each other. Therefore, it is important to know the permeability rates
of the lithological units in the region in order to determine the water potentials of the aquifers in
a region. In this study, it is aimed to reveal the relations between the permeability rates of the
lithological units in the Aksu Stream Basin and the water potential of the aquifers and to make
some predictions in terms of water management.

Within the scope of the study, the distribution of the lithological units in the Aksu Stream
Basin was determined on the 1/25000 scaled geological maps of the MTA. On the other hand, the
permeability rates and aquifer water potentials of the lithological units in the basin were
determined by using the Ceyhan Basin Hydrogeology Report prepared by the 20th Regional
Directorate of DSI in 2015. The average permeability coefficient was calculated for the entire
basin. In addition, classifications were made according to the lithological permeability rates of
the units in the basin and aquifer water potentials, the areal ratios of the classes were calculated
and their distribution relations were revealed.

As a result of the evaluations, it has been seen that the lithological units in the Aksu Stream
Basin have permeability varying between 5% and 55 %. The average permeability percentage in
the basin was calculated as 25.3%. In areas with low permeability lithological units in the basin,
aquifers were found to be weak in terms of water yield, while in areas with high permeability,
aquifers with high water yield were observed. When the spatial distribution of aquifer water
potentials in the lithological units in the basin is examined, it is seen that 20.3 % of the
lithological units have a specific flow value of less than 0.1 1t/s/m and are “formations that do
not contain groundwater”, while 26.3 % have specific flow rates. It has been seen that the value
is between 0.5-2 It/s/m and is “medium productive” in terms of groundwater efficiency. In 54.4
% of the basin, the specific flow value was higher than 2 It/s/m and it was found to be "good
productive” in terms of groundwater efficiency. Units with low permeability in the basin; They
are units consisting of a mixture of sandstone, mudstone and limestone belonging to the Middle
Miocene period with a permeability rate of 5 %.It is seen that water is taken from the water
wells drilled in these lithological units at depths between 100-150 meters, with flow rates
varying between 1 It/s and 5 It/s, while in the Quaternary alluviums where the permeability is
30 %, the underground water flow rate has increased up to 100 It/s.

Therefore, it is important for the water management of the basin to plan the use of ground
and surface waters in the basin by taking these data into account.

Keywords: Aksu Stream Basin, Lithology, Aquifer, Water Management.
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OZET

Inceleme alani, Tiirkiye'nin kuzeybatisindaki horst karakterli daglardan biri olan Madra
Dag iizerinde yer almaktadir. Calismanin iki amaci bulunmaktadir. ilki, anakaya ézelliklerinin
erozyona etkilerini belirlemek, ikincisi ise mevsimsel etkilere bagh olarak nasil bir degisim
gosterdigini belirlemektir. Bu kapsamda ilk olarak ¢alisma alani karelaj yontemine gére 10 - 16
km? lik boélimlere ayrilmistir. Sonraki asamada sahada gerceklestirilen arazi ¢alismalarinda,
bo6liimlere ayrilan alanlarda yiizeylenen granodiyorit, andezit, tif ve sist gibi kayaclarin
dayanimlarini belirlemek icin schmidt cekici ile oOlglimler yapilmistir. Anakaya erozyonu
tizerinde iklim parametresinin ne kadar etkili oldugunu belirleyebilmek icin, élclimler yaz ve kis
olmak tizere iki farkli donemde gergeklestirilmistir. Bu 6l¢iimler sonucunda kaya¢ dayanimi ve
iki farkli donemdeki iklim 6zelliklerinin degisimine bagh olarak gelisen kayag aliterasyonunun
yilik hektar basina dagilis haritalari, ArcGis programi iizerinden kriging yontemi kullanilarak
olusturulmustur. Elde edilen bulgularin giivenilirlik katsayilarini yiikseltmek amaciyla
kovaryans analizi uygulanmistir. Buradan c¢ikan sonuglarin birbiri arasindaki iliskileri
belirlemek amaciyla da dogrusal regresyon ve R2? hesaplamalar1 uygulanmistir. Yillik ortalama
kayac¢ dayanim katsayilar: her birisi yaz ve kis donemlerine gore korelasyona tabi tutulmustur.
Havza biinyesinde kayaglara uygulanan analizler yaz-kis donemi kaya¢ bozunumlarinin yillik
durumu ile iliskisine gére %95 giiven araliginda oldugu belirlenmistir. Kayag sertliklerinin y1l
icerisinde %97 (39.755 ha) oraninda 50-55 schmidt sertligi gosterdigi ve ortalama 53.1 geri
tepme gosterdigi saptanmistir. Bulgulara gore standart sapma degeri ortalama bazda 0.89 olarak
belirlenmistir. Kayag sertlikleri kis doneminde %88 oraninda 50-55 arasinda iken %11 oraninda
50 altinda ve %1 oraninda 55 sertlik {izerindedir. Bu durum yaz dénemi i¢in 50-55 schmidt
sertligi gosteren arazilerin kis donemine oranla %9 ve genel ortalamaya oranla %18 oraninda
diisiis gostermektedir. Yine yaz doneminde kayag sertliklerinin 50 altina diistiigi sahalar %1’in
altina diismektedir. 55 schmidt sertligi iizerindeki araziler yaz déneminde 8.544 ha ¢ikmaktadir.
Madra Baraj Havzasi’'nda yaz - kis ve yillik bazda meydana gelen kaya¢ alterasyonunun yil
icerisinde kayaclarin dayanim katsayilariyla orantili olarak paralel bir durum gosterdigi
belirlenmistir. Yillik ortalamada giinlenme durumlarinin %94 oraninda az bozunum; %5
oraninda bozunma gostermedigi ve %1 civarinda orta derecede bozunum gosterdigi
saptanmistir. Yillik ortalamada 0,113 ton oraninda kayag¢ bozunumu gergeklestigi ve kayaclarin
az bozunuma ugradiklan elde edilen bulgulara gore tespit edilmistir. Bu calismada erozyona
neden olan faktorlerden sadece birisi ayrintili olarak incelenmistir. Diger parametrelerin de bu
sekilde ayrintili olarak incelendigi c¢alismalarin birlikte degerlendirilmesi ile beraber
sonuglarinin daha dogru ve giivenilir oldugu erozyon ¢alismalari ortaya cikacaktir.

Anahtar Kelimeler: Madra Baraji, Erozyon, Alterasyon, Schmidt Cekici

ABSTRACT

Study area is located on Mount Madra, which is one of the horst mountains in the nortwest
of Turkiye. Study has two aims. The first one is to determine the effects of bedrock features on
erosion, and the second is to determine how it changes depending on seasonal effects. In this
context, first of all, the study area was divided into 10 -16 km? sections according to the grid
method. In the next stage, during the field studies carried out in the field, measurements were
made with a schmidt hammer to determine the strenght of the rocks such as granodiorite,
andesite, tuff and schist outcropping in the sections divided into sections. In order to determine
the effect of the climate parameter on bedrock erosion, the measurements were carried out in
two different periods, summer and winter. As a result of these measurements, the distribution
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maps of the rock alteration per hectare, which developed due to the changes in the rock strenght
and climatic characteristics in two different periods, were created using the kriging method over
the ArcGis program. Covariance analysis was applied to increase the reliability coefficients of the
findings. Linear regression and R? calculations were applied in order to determine the
relationships between the results obtained here. Annual average rock strenght coefficients were
correlated according to summer and winter periods each. The analyzes applied to the rocks in
the basin have determined that the summer - winter period rock weathering is in the % 95
confidence interval according to its relationship with the annual situation. It was determined
that the rock hardnesses showed 50 - 55 schmidt hardness at a rate of % 97 (39.755 ha) during
the year and showed an average of 53.1 rebounds. According to the findings, the standard
deviation value was determined as 0.89 on an average basis. While the hardness of the rock is
between 50 - 55 at a rate of % 88 during the winter period, it is below % 50 at a rate of % 11
and above 55 at a rate of % 1. This situation shows a decrease of % 9 compared to the winter
period and % 18 compared to the general average fort he lands with 50 - 55 schmidt hardness
fort he summer period. Again, in the summer period, the areas where the rock hardness falls
below 50 are less than % 1. The lands above 55 schmidt hardness increase to 8,544 ha in the
summer period. It has been determined that the rock alteration that occurs in the Madra Dam
Basin on a summer - winter and annual basis shows a parallel situation in proportion to the
strength coefficients of the rocks throughout the year. Less decay of % 94 of the physical
weathering on the annual average; it was determined that it did nat Show any degradation at the
rate of % 5 and it showed moderate degradation around % 1. According to the findings, it has
been determined that the rocks are decayed at an annual average rate of 0.113 tons and the
rocks are less decayed. In this study, only one of the factors causing erosion was examined in
detail. Erosion studies with more accurate and reliable results will emerge with the evaluation of
studies in which other parameters are examined in detail in this way.

Keywords: Madra Dam, Erosion, Alteration, Schmidt Hammer
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OZET

Biiyiik orman yanginlar1 Akdeniz'de ve Atlantik kiy1 bolgelerinde uzun bir gegmise sahiptir
ve giderek degisen iklim kosullarina paralel olarak son otuz yilda frekans ve siddetleri giderek
artmaktadir. Biiyiik orman yanginlari, bitki ortiisiinii, toprak 6zelliklerini ve drenaj 6zelliklerini
aninda etkileyebildikleri icin yalnizca ekolojik yontiyle degil jeomorfolojik siirecler tizerinde de
o6nemli bir rol oynarlar. Dogal bir tehlike zinciri olarak orman yanginlari, toprak ve ana kaya
ozelliklerinin degisimini, ylizey akisinin artmasini ve erozyonu dogrudan etkileyebilmektedir.
Bununla birlikte, orman yanginlarindan etkilenen alanlarin ¢evresinde sedimantasyon oraninda
artis ve su kalitesinde diisiis gibi 6nemli cevresel sorunlara neden olabilirler. Yanmamis
kosullara kiyasla, orman yangini yamaglarin erozyonel tepkisini degistirerek, bircok ¢alismada
bildirildigi gibi yiizey akis1 ve sediment aki potansiyelini arttirir. Ozellikle, orman yanginindan
etkilenen sarp yamagclar moloz akma potansiyelini arttirarak 6nemli 6l¢iide sedimentin aciga
¢ikmasina neden olarak yangindan etkilenmis havzalarin asagi ¢igrinda yogunlasmis niifus ve
yapilar i¢in risk diizeyini arttirabilirler.

Bu calismada toplam 510 km?2 ormanlik alanda etkili olan 28 Temmuz 2021, Manavgat
(Antalya) orman yanginindan sonra yamagclarin erozyonel tepkisi ve moloz akmalarinin
mekansal duyarlilig1 ve siddeti lizerinde etkin olabilecek parametler incelenmistir. Calismada
bolgesel moloz akma degerlendirmesi mekansal olarak dagitilmis ampirik moloz akma modelleri
kapsaminda yapilmistir. Manavgat orman yangini sonrasinda yangindan etkilenen yamagclarin
olas1 moloz akma duyarliligi bu olaylarin gerceklesme potansiyelinin yiiksek oldugu Oymapinar
Baraji ve cevresinde tiim alt havzalar icin hesaplanmistir. Calisma alani i¢in yapilan moloz akma
modellemesi icin alanda 6nceden gergeklesmis moloz akmalar:1 dikkate alinarak erisim acis1 10
ve ortalama hiz ise 17 m/s olarak hesaplanmistir. Bu model sonrasi duyarh alanlar belirlenerek
potansiyel moloz akmasi siddetinin dagilimi her bir alt havza icin Modifiye edilmis Analitik
Hiyerarsi Siireci (M-AHP) kullanilarak ortaya konulmustur. Moloz akma siddetinin
belirlenmesinde bir karar destek yaklasimi olarak ele alinan M-AHP icin moloz akma alani,
moloz akma kaynak alanlarinin sayisi, yangin siddeti, ortalama yiizey sicaklik degisimi ve Melton
engebelilik degeri gibi bes farkli bagimsiz kosul parametresi dikkate alinmistir.
Gergeklesebilecek bir moloz akma olaymnin tahrip edici etkisine karsilik gelen moloz akma
siddetinin calisma alaninda yangin siddetinin, yiizey sicakhig1 farkliliginin ve havza engebelilik
degerlerinin yiiksek oldugu calisma alainin merkezi ve bati kesimlerinde ¢ok yiikek oldugu
tespit edilmistir. Calisma kapsaminda gelistirdigimiz yaklasim ile 6zellikle yangin sonrasi
erozyona ve moloz akmalarina karsi daha duyarh bir hale gelen alanlarda olusabilecek sediment
problemlerinin karar vericiler icin daha hizli bir sekilde degerlendirelmesine ve alinacak
onlemlerin iyilestirilmesine katk: saglayacaktir.

Anahtar Kelimeler: Orman yangini; erozyon; moloz akmasi; modelleme; Manavgat

ABSTRACT

Wildfires have a long history in the Mediterranean and Atlantic coastal regions, and such
devastating events are anticipated to increase in parallel with changing climatic conditions.
Wildfires play an important role in ecological aspects and geomorphological processes, as they
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can immediately affect vegetation cover, soil properties, and drainage characteristics. As a
natural hazard chain, forest fires can directly affect changes in soil and bedrock properties and
increased surface runoff and erosion. However, they can also cause significant environmental
problems, such as increased sedimentation rates and decreased water quality around areas
affected by wildfires. Wildfire alters the erosional response of hillslopes compared to unburned
conditions, increasing the potential for surface runoff and sediment flux, as reported in many
studies. In particular, steep slopes affected by wildfire increase the potential for debris runoff,
causing significant sediment release, which can increase the risk level for populations and
structures concentrated downstream of fire-affected watersheds.

In this study, the erosional response of the hillslopes after July 28, 2021, Manavgat
(Antalya) wildfire, which burned a total area of 510 km?, and the parameters that may be
effective on the susceptibility and intensity of debris flows were examined. In this study,
regional debris flow assessment was performed within the framework of spatially distributed
empirical debris flow models. The debris flow susceptibility of the fire-affected hillslopes after
the Manavgat wildfire was calculated for all sub-basins around the Oymapinar dam reservoir,
where the potential for these events is high. For the debris flow modeling, the reach angle was
calculated as 10° and the average velocity as 17 m/s, Considering the previous debris flow reach
angles in the area. In the later stage of the modeling, susceptible regions were identified, and the
distribution of potential debris flow intensity was determined for each sub-basin using the
Modified Analytic Hierarchy Process (M-AHP). Five independent condition parameters such as
debris flow area, number of debris flow source areas, fire severity, mean surface temperature
variation, and Melton ruggedness number were considered for M-AHP, which we used as a
decision support tool to determine debris flow intensity. We found that the debris flow intensity,
which corresponds to the destructive impact of a debris flow event, is substantially high in the
central and western parts of the study area, where fire intensity, surface temperature variation,
and basin roughness values are high. The approach we developed in this study will contribute to
the faster evaluation of sediment problems that may occur in areas that have become more
susceptible to erosion and debris flows after the wildfires for decision makers and to improve
the measures to be taken.

Keywords: Wildfire; erosion; debris flow; modeling; Manavgat
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ZEYTINLI CAYI HAVZASI'NIN (BALIKESIR) EKOLOJIK KOSULLARA GORE ARAZI
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CLASSIFICATION ACCORDING TO ECOLOGICAL CONDITIONS IN ZEYTINLI CREEK
BASIN (BALIKESIR)
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OZET

Bu ¢alisma Tiirkiye’'nin ekolojik kosullar1 dikkate alinarak Atalay tarafindan gelistirilen
arazi kullanim kabiliyeti siniflandirmasinin Zeytinli Cay1 Havzasi’'na uyarlanmis halidir. Calisma
sonucunda belirlenen ekolojik kosullar1 temel alan yeni arazi kabiliyet siniflar1 ile TOPRAKSU
tarafindan 1978 yilinda belirlenen arazi kabiliyet siniflar1 karsilastirilmis ve degisim yoni
ortaya konulmustur. Calismanin hazirlik siirecinde, 6ncelikle literatiir taramasi yapilarak konu
ve saha ile ilgili altyapr olusturulmustur. Daha sonra inceleme alanina ait 1/25.000 o6lgekli
topografya haritalar1 ve jeoloji haritalar1 temin edilerek ana materyal, jeomorfoloji ve iklim
ozelliklerini agiklayan haritalar hazirlanmistir. Arazi kullanimi ve sosyo-ekonomik gostergeler
haritalar1 2018 uydu goriintiisii kullanilarak hazirlanmistir. Kullanici denetimli cakistirma
(manual overlay) yontemi sayesinde inceleme alaninin arazi kullanim kabiliyet siniflar
belirlenmistir. Tim haritalar ve analizler ArcMap 10,5 yazilimi ile gerceklestirilmistir.
Incelemeye konu olan Zeytinli Cay1 Havzasi’min TOPRAKSU tarafindan olusturulmus arazi
kabiliyet siniflamasi ile ekoloji temelli yeni metodoloji ile iiretilmis arazi kullanim kabiliyet
siiflar1 arasinda 6nemli farklar tespit edilmistir. Zeytinli Cay1 Havzasi’'ndaki arazi kullanim
kabiliyet siniflarindaki degisim 32,02 km? ile havzanin %23,2’sine denk gelmektedir. Tarima
uygun arazi kabiliyet siniflar1 arasindaki degisimin yonii su sekildedir; I. simif araziler, %1,3
artarak %3,7’ye yiikselmistir. 1. sinif araziler, %2,3 azalarak %0,5’e diismistiir. I1I. sinif araziler,
%0,6 azalarak %0,9’a diismiistiir. IV. sinif araziler, %10,8 azalarak %?2’ye diismiistir. Tarima
uygun olmayan arazi kabiliyet siniflar1 arasindaki degisimin yont ise soyledir; Ekolojik kosullari
temel alan yeni siniflandirmaya gore V. simif araziler %3,1, VI. siif araziler ise %0,3 alan
kaplamakta olup bu araziler TOPRAKSU tarafindan belirlenen arazi kabiliyet siniflandirmasinda
bulunmamaktadir. VII. sinif araziler, %8 artarak %88,4’e yiikselmistir. Son olarak VIII. simif
araziler ise, %1 artarak %1,2'ye yiikselmistir. TOPRAKSU tarafindan belirlenen arazi kabiliyet
siniflan ile Atalay Yontemi temel alinarak belirlenen ekoloji temelli arazi kabiliyet siniflar
arasinda goriilen bu farklar A.B.D.’nin gelistirmis oldugu arazi kullanmim kabiliyet siniflamasinin
tilkemiz icin pek uygun olmadigini gdstermistir. Sonuc olarak arazi kullanimu ile ilgili planlama
calismalarinda mevcut yontem yerine Tiirkiye sartlarina daha uygun oldugu belirlenen ekoloji
temelli Atalay metodolojisinin kullanilmasinin daha dogru sonuclar verecegi diisiiniilmektedir.
Anahtar Kelimeler: Arazi Kabiliyet Siniflandirmasi, Ekoloji, Edremit Cay1 Havzasi, Kullanici

Kontrollii Cakistirma (Manual Overlay)

ABSTRACT

This study is the adaptation of the land use capability classification by Atalay, considering
the ecological conditions of Turkiye, to the Zeytinli Stream Basin. Determined as a result of the
study, the new land capability classes based on the ecological conditions and the land capability
classes determined by TOPRAKSU in 1978 were compared and the direction of change was
revealed. In the preparation process of the study, making to literature review about field and
subject, infrastructure has been created about the study area. Then, 1 / 25.000 scaled
topography maps and geological maps of the study area were provided and maps explaining the
main material, geomorphology and climate characteristics were prepared. Land use and socio-
economic indicators maps were prepared using 2018 satellite image. Land use capability classes
of the study area were determined by using user-controlled (manual overlay) method. All maps
and analyzes were prepared by using ArcMap 10.5 software. Significant differences were
determined between the land capability classification determined by TOPRAKSU and the new
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land use capability classes determined by using the Atalay Method in the Zeytinli Creek Basin.
The change between land use capability classes in the Zeytinli Creek Basin corresponds to 23,2%
of the basin with 32,02 km2 The direction of the change between the agricultural capability
classes is as follows; . class lands increased by 1,3% to 3,7%. IL. class lands decreased by 2,3% to
0,5%. I1I. class lands decreased by 0,6% to 0,9%. IV. class lands decreased by 10,8% to 2%. The
direction of the change between non-agricultural land capability classes is as follows; According
to the new classification based on ecological conditions, V. class lands cover an area of 3,1%, VL
class lands cover an area of 0,3 % while these lands are not included in the land capability
classification determined by TOPRAKSU. VII. class lands increased by 8% to 88,4%. Finally VIIL
class lands increased by 1% to 1,2%. These differences seen between the land capability classes
determined by TOPRAKSU and the land capability classes determined based on the Atalay
Method have shown that the land use capability classification developed by USA is not suitable
for our country. As a result, it is thought that using the Atalay Method based on ecology
determined to be more appropriate Turkiye conditions instead of the existing method in land
use planning studies will give more accurate results.

Keywords: Land Capability Classes, Ecology, Zeytinli Creek Basin, Manual Overlay
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OZET

Heyelanlar, kiiresel dlcekte insan hayatini ve ekonomik kosullar ciddi sekilde tehdit eden
en yikici jeomorfolojik tehlikelerden biridir. Heyelanlarin topografik ve yagis 6zelliklerinin
karakterize edilmesi, insan hayatinin kurtarilmasi ve ekonomik kayiplarin énlenmesi acgisindan
yliksek oOnem tasimaktadir. Bu bakimdan heyelanlarin topografik ve yagis ozelliklerini
degerlendirmek i¢cin birgok ¢alisma yapilmis olmasina ragmen, kiiresel 6lcekte “6liimciil-61timctl
olmayan” ve “dogal-antropojenik” olarak tanimlanan heyelanlarin karakterize edilmesinde halen
cevaplanmasi gereken sorular karsimiza ¢ikmaktadir. Bu ¢alismada, kiiresel dlgekte kayit tutan
NASA Kiiresel Heyelan Katalogu ve Kiiresel Oliimciil Heyelan Veri Tabani ile farkl nitelikteki
heyelanlarin topografik ve yagis ozelliklerini temsil eden bir dizi degiskenin o6l¢ciimlerini
sunuyoruz.

Calisma kapsaminda topografik 6zellikleri temsil eden, 90 metre c¢oziiniirliikli MERIT-
Sayisal Yiikseklik Modelinden firetilen dokuz farkli jeomorfometrik degisken ile yagis
ozelliklerini temsil eden sekiz farkli CHELSA Bioclim verisi heyelanlarin dagilis karakteristik
ozelliklerinin anlasilmasinda ele alinmigtir. ilk bulgularimiz, éliimciil-6liimciil olmayan ve dogal-
antropojenik heyelanlarin olusumunda ana ayirt edici topografik degiskenlerin yiikseklik
standart sapmasi, egim, arazi engebelilik, topografik piiriizliiliik ve topografik nemlilik indeksleri
oldugunu gostermektedir. Yiikseklik standart sapmasi, egim, arazi engebelilik ve topografik
purtzlilik indekslerinin o6liimctl heyelanlar icin, topografik nemlilik indeksinin ise
antropojenik heyelanlar i¢in belirleyici bir degisken oldugunu gozlemledik. Yagis miktarlarinin
ise diger heyelan gruplarina kiyasla 6limciil heyelan gruplar i¢in tiim iklim indekslerinde
belirgin bir sekilde yliksek oldugunu belirledik.

Bir sonraki asamada, topografik ve yagis degiskenleri ile heyelanlar arasindaki iliskilerin
belirlenmesinde regresyon katsayilarinin hesaplandigi hem dogrusal hem de dogrusal olmayan
iliskilerin analize dahil edildigi Genellestirilmis Katki Modeli (ing. Generalized Additive Model)
yontemini kullanmay1 hedefliyoruz. Bununla birlikte, model sonuclarina gére 6n plana ¢ikan
parametreler ile denetimsiz 6grenme algoritmalarina sahip kiimeleme tekniklerini kullanarak
mekansal dagilimi karakterize etmeyi planliyoruz. Sonug¢larimizin gelecekteki kiiresel ve
bolgesel olcekte heyelan modelleme, duyarlilik ve tehlike c¢alismalar i¢in faydali bilgiler
saglayacagini diisiiniiyoruz.

Anahtar Kelimeler: Jeomorfoloji, Jeomorfometri, Heyelan, Oliimciil Heyelan

ABSTRACT

Landslides are one of the most devastating geomorphological hazards that impose severe
threats to human life and economic conditions on a global scale. Therefore, characterizing the
topographic and precipitation features of landslides is crucial in saving human life and
preventing economic losses. In this respect, although there have been many studies to assess the
topographic and precipitation characteristics of landslides, there are still questions that need to
be answered in the characterization of landslides identified as “fatal-nonfatal” and “natural-
anthropogenic” on a global scale. In this study, we present the measurements of several
variables representing the topographic and precipitation characteristics of landslides of
different natures with the NASA Global Landslide Catalogue (GLC) and the Global Fatal Landslide
Database (GFLD), which keep records on a global scale.
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Within the scope of the study, nine different geomorphometric variables produced from the
90-meter resolution MERIT-Digital Elevation Model, representing topographic features, and
eight different CHELSA Bioclim data representing precipitation features were used to
understand the distribution characteristics of landslides. Our first findings show that the main
distinguishing topographic variables in fatal-nonfatal and natural-anthropogenic landslides are
the elevation standard deviation, slope, terrain ruggedness, topographic roughness, and
topographic wetness indices. We observed that the elevation standard deviation, slope, terrain
ruggedness, and topographic roughness indices are determinant variables for fatal landslides. In
contrast, the topographic wetness index is a determining variable for anthropogenic landslides.
Finally, we found that precipitation amounts were significantly higher for fatal landslide groups
than for other landslide groups in all climate indices.

In the next stage, we aim to use the Generalized Additive Model (GAM), in which the
regression coefficients are calculated, and linear and non-linear relationships are included in the
analysis to determine the relationships between topographic and precipitation variables and
landslides. In addition, we plan to characterize the spatial distribution using clustering
techniques with unsupervised learning algorithms with the parameters that stand out according
to the model results. Finally, we consider our results will provide helpful information for future
landslide modeling, susceptibility, and hazard studies on a global and regional scale.

Keywords: Geomorphology, Geomorphometry, Landslide, Fatal Landslide
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DELIBEKIRLI (KIRIKHAN) HAVZASI'NIN FLUVYO-TEKTONIK OZELLIiKLERININ
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FEATURES OF THE DELIBEKIRLI (KIRIKHAN) BASIN ON THE FLOOD POTENTIAL
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OZET

Yeryiiziiniin sekillenmesinde o6nemli rol oynayan akarsular, asindirma ve biriktirme
stirecleri ile topografyayr sekillendirerek, fliivyal jeomorfolojik {nitlerin olusmasini
saglamaktadir. Akarsular, sularini ve tasidiklar: sedimani hidrolojik havza adi verilen belirli bir
sahaya desarj etmektedir. Havzanin morfolojik goriintiisiiniin olusmasi; akarsu kitlelerinin ve
tasimis olduklar1 yiiklerinin kinetik enerjileri, zeminin tektonik o6zellikleri ve zemini olusturan
litolojik birimlerin fiziksel-kimyasal ¢oziilmeleri, kiitle hareketleri ve sediman birikim sartlarina
baghdir. Tektonik olarak aktif olan havzalardaki jeomorfolojik iiniteler ise yerkabugunun yatay
ve diisey hareketleri ile akarsu asinma ve depolanma siireglerinin karmasik etkilesimi ile
gelisirler.

Gilinlimiizde akarsu havzalarinin jeomorfolojik evrimi ve akarsularin drenaj aginin
gelisiminde tektonizma rolliniin belirlenmesinde kullanilan yéntemlerin basinda morfometrik
indis hesaplamalar1 gelmektedir. Jeomorfolojik birimlere ait koordinat bilgisi iceren ytlikselti
verilerinin matematiksel hesaplama islemi olarak tanimlayabilecegimiz morfometrik analizler;
havzalarinin morfolojik karakterlerini sayisal olarak ortaya ¢ikarma isine yaramaktadir. Boylece
havzalarin yarilma dereceleri, havza sekilleri, havza tektonigi vb gibi bircok 6zellik incelenip
bunlarin yorumlanmasi yapilabilmektedir. Bunun yani sira; morfometrik o6zelliklerin analizi
sonucu elde edilecek sayisal verilerle goreceli tektonik aktivite derecesi degerlendirip hem
havzalarin olusum ve gelismesinde rol oynayan etmenler daha iyi yorumlanabilmekte hem de
taskin ve heyelanlarin olusumundaki etki dereceleri saptanabilmektedir.

Calisma sahas1 olan Delibekirli Havzasi, Anadolu’'nun glineyinde Amanos Daglari’'nin orta
kesiminde ve dogu yamag iizerinde yer alir. Kuzey-Giiney uzanisli Amanos siradag kiitlesinin
olusumunda ise Kaledoniyen, Hersiniyen ve Alp Orojenezi hareketleri énemli derecede rol
oynamistir. Bu 0zellik Amanos Daglari’'ni litolojik ve tektonik oOzellikleri acisindan oldukga
karmasik bir hale getirmistir. Genel olarak ifade etmek gerekirse; Amanos Daglari,
Anatolit-Torid Platformu ile Arap Otoktonu (Gilineydogu Anadolu Otoktonu) iizerinde yer alan
Prekambriyen-Kuvaterner araliginda olusmus allokton ve otokton konumlu tektono-stratigrafi
birimlerinden olusur. Delibekirli havzasinda ise Mesozoik ve Tersiyer'e ait farkli o6zellikteki
litolojik birimler goriilmektedir. Havzada Giineydogu Anadolu Otoktonu iizerine tektonik
dokanakla Karadut formasyonu gelmektedir. Bu birimin ilizerinde Orta Eosen yash Hoya
formasyonu, Erken-Orta Miyosen yash Sofular formasyonu, Orta-Ge¢ Miyosen yash Karatas
formasyonu ile Kuvaterner ¢okelleri uyumsuzlukla yer almaktadir. Havzanin dogu yamacindaki
Amik Ovasindan batidaki Amanos Daglarn zirvesine dogru yiikselti, 85 m ile 1795 m araliginda
degismektedir. Bu yiikselti farki kisa mesafe igerisinde gerceklestiginden havzanin egim
degerleri oldukca yiiksektir.

Calismada, Delibekirli Havzasi’ nin fliivyal gelisiminde tektonik etkinin belirlenmesine
yoOnelik havza alaninin gelisme asamalar1 ve tektonizma etkisini sayisal bir sekilde ortaya
koymaya yarayan morfometrik indisler uygulanip havzanin cevresel jeomorfolojisi (heyelan,
taskin, kaya diismeleri vb) degerlendirilmistir. indisler havzanin jeomorfolojik, tektonik
ozelliklerini ve morfolojisini tanimlamadaki yeterliliklerine gore secilmistir. Bu kapsamda
secilen indisler; Akarsu Uzunluk-Boy Gradyan Indeksi (SL), Topografik Simetri Faktorii (T),
Drenaj Havzas1 Asimetrisi (AF), Havza Sekli (Rf), Hipsometrik Egri ve Hipsometrik Integral, Dag
Onii Siniisitesi (Smf), Akarsu Drenaj Yogunlugu, Vadi Taban Uzunlugu- Yiiksekligi Oram (Vf),
Akarsu Boyuna-Enine Profilleri, Gravelius indeksi ve Havza Profilleri’dir.

Calisma sahasindaki tektonik aktivite kosullar1 goz 6nilinde tutuldugunda; sahada direncli
kayaclarin varlif1 ve orta seviye tektonik aktivite etkisinden dolay1 orta derecede SL degerleri,
diisiik Sm¢ degerleri, havzanin asimetrik bir 6zellik gosterdigi sonuclarina ulasilmistir. Kirtkhan
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sehir merkezinden akan Delibekirli Deresi ve havzasindaki donemsel taskinlar diistintildiiglinde;
Rr degerinin yliksek, k; degerinin ise 1'den biiylik oldugu goriilmistiir. Havza sekli ve diger
morfometrik indisler havzanin, sel ve taskin olusturma potansiyelinin yiiksek oldugunu
gostermektedir.

Anahtar Kelimeler: Fliivyo-Tektonik, Kirikhan, Havza, Delibekirli, Havza Morfometrisi

ABSTRACT

Streams, which play an important role in the shaping of the earth, shape the topography
with erosion and deposition processes and provide the formation of fluvial geomorphological
units. Streams discharge their water and the sediment they carry into a specific area called the
hydrological basin. Formation of the morphological image of the basin; the kinetic energies of
stream masses and their loads depend on the tectonic properties of the soil and the physical and
chemical dissolution of the lithological units forming the soil, mass movements and sediment
deposition conditions. Geomorphological units in tectonically active basins, on the other hand,
develop with the complex interaction of horizontal and vertical movements of the earth's crust
and fluvial erosion and deposition processes.

Nowadays, morphometric index calculations are at the forefront of the methods used to
determine the geomorphological evolution of river basins and the role of tectonism in the
development of the drainage network of rivers. Morphometric analysis, which can be defined as
the mathematical calculation process of elevation data containing coordinate information of
geomorphological units; It is useful to reveal the morphological characters of the basins
numerically. Thus, many features such as cleavage degrees of the basins, basin shapes, basin
tectonics, etc. can be examined and interpreted. And also; By evaluating the relative tectonic
activity level with the numerical data obtained as a result of the analysis of the morphometric
features, the factors that play a role in the formation and development of the basins can be
better interpreted and the degree of impact on the formation of floods and landslides can be
determined.

The study area, Delibekirli Basin, is located in the south of Anatolia, in the central part of the
Amanos Mountains and on the eastern slope. Caledonian, Hercynian and Alpine Orogeny
movements played important roles in the formation of the Amanos mountain mass. This feature
has made the Amanos Mountains very complex in terms of their lithological and tectonic
features. To express in general; The Amanos Mountains consist of allochthonous and
autochthonous tectono-stratigraphic units formed in the Precambrian-Quaternary interval
located on the Anatolith Tauride Platform and the Arabian Autochthonous (Southeast Anatolian
Autochthonous). Mesozoic and Tertiary lithological units with different characteristics are seen
in the Delibekirli basin. The Karadut formation overlies the Southeast Anatolian Autochthon in
the basin with a tectonic contact. Middle Eocene aged Hoya formation, Early-Middle Miocene
aged Sofular formation, Middle-Late Miocene(?) aged Karatas formation and Quaternary
deposits unconformably overlie this unit. The elevation from the Amik Plain on the eastern slope
of the basin to the summit of the Amanos Mountains in the west varies between 85 m and 1795
m. Since this elevation difference occurs within a short distance, the slope values of the basin are
quite high.

In the study, the environmental geomorphology (landslide, flood, rockfalls, etc.) of the basin
was evaluated by applying morphometric indices to determine the tectonic effect in the fluvial
development of the Delibekirli Basin. The indices were chosen according to their ability to
describe the geomorphological, tectonic features and morphology of the basin. In this context,
the selected morphological indices are; Stream Length-Length Gradient Index (SL), Topographic
Symmetry Factor (T), Drainage Basin Asymmetry (AF), Basin Shape (Rf), Hypsometric Curve and
Hypsometric Integral, Mountain Front Sinusity (Smf), Stream Drainage Density, Valley Floor
Length - Height Ratio (Vf), Stream Longitudinal-Transverse Profiles, Gravelius Index and Basin
Profiles.

Considering the tectonic activity conditions in the study area; Due to the presence of
resistant rocks in the area and the effect of moderate tectonic activity, it was concluded that
moderate SL values, low Smf values, and an asymmetrical feature of the basin were obtained.
Considering the periodic floods in the Delibekirli Stream and its basin flowing through the
Kirikhan city center; It was observed that the Rf value was high and the kg value was greater
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than 1. The shape of the basin and other morphometric indices reflect features that indicate that
the basin have a high flooding potential.
Keywords: Fluvio-Tectonics, Kirikhan, Basin, Delibekirli, Basin Morphometry
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OZET

Bu calisma makro yer sekillerinin tanimlanmasinda temel alinan pencere oOrneklem
boyutlarinin istatistiksel 6nemi ve tanmimlamalarda meydana getirdigi farkliliklarin iizerinde
durmaktadir. Hiyerarsik olarak degisen biiytikliiklerde tanimlanan yer sekilleri, Diinya yiizeyini
cok cesitli olcek ve boyutlarda mekansal iinitelere bolerek farklilik gosterirler. Bu degisen
ozellikler yer sekillerinin tanimlanmasinda sabit bir 6lgegin kullanilamayacagina isaret
etmektedir. Bu agidan, sayisal yiikseklik modellerinden elde edilen morfolojik parametrelerin
yer sekillerini siniflamada bircok avantaji bulunsa da optimum 6lcegin belirlenmesi sorunu
O6nemini korumaktadir. Siniflandirmalar icin kullanilan sayisal yiikseklik modellerinin yatay ve
dikey coziiniirliigii jeomorfometrik degerler iizerinde 6nemli etkiye sahiptir. Bu nedenle, 6lcek
faktori ile pencere boyutu arasindaki iliskiler yer sekillerinin tanimlanmasinda ve dolayisiyla
siniflandirilmasindaki ilk asamay1 olusturmaktadir. Yapilan degerlendirmeler, farkl 6lceklerde -
cozlintrliiklerde sayisal ylikseklik modelleri (EU-DEM 25 m, MERIT-DEM-90 m, GMTED2010
250-500-100 m-) kullanarak, Diinya 6l¢ceginde daglik alanlara odaklanan, secili siniflandirma
yontemleri Tirkiye o0zelinde tartisiilmistir. Bu dogrultuda, makro yer sekillerinin
siniflandirilmasi icin Kapos ve digerleri tarafindan 2000 - Meybeck ve digerleri tarafindan 2001
yilinda gelistirilen algoritmalar kullanilmistir.

Topografik roliyefin bir iiriinii olan daglar genetik 6zelliklere gore siniflandirilabilirken,
jeomorfometrik goriintllerin boyut ve Olgeginde geometrik olarak tanimlanmalidir. Bu
tanimlamalarda goériintiilenen alanin boyutu ve kapsami onu tanimlamak icin kullanilan 6lcege
ve genellestirme kapasitesine baghdir. Yer sekillerinin taksonomik hiyerarsisinde 101° m? alana
sahip alanlar makro yer sekilleri olarak tanimlanmistir. Makro yer sekillerinin tanimlamasi daha
kiictik yer sekillerinin olusumuna yon veren siirecleri kapsadigi icin 6nemlidir. Ayrica iklimsel
modifikasyonlarin yani sira hidrolojik ve ekolojik degiskenler iizerinde dogrudan bir kontrolleri
vardir. Makro yer sekilleri bolgesel o6lcek (1:500,000) ve bu o6lcegin lizerinde bilgi iceren
tinitelerdir. Buna karsin makro morfolojik tUnitelerin tanimlanmasinda kullanilacak 6l¢ek ve
genellestirmeler Unitelerin tanimlanmasinda o6nemlidir. Tiirkiye gibi orojenik faaliyetlerin
etkisinin yogun olarak goriildiigii alanlarda yiikselmenin etkisi diger morfolojik birimlere de
yansimistir. Diinya’daki bir¢ok alana gore farklilik gosteren tlkemizdeki topografik sartlardan
en Onemlisi yer sekillerinin kisa mesafelerde gosterdigi degisimdir. Bu karmasik yer sekilleri
birlikleri daglar gibi makro sekillerin sinirlarinin tam olarak tanimlanmasini giiclestirmektedir.
Bu ¢alismada, Tiirkiye gibi farkli orojenik evrelerin gézlendigi karmasik yer sekilleri igeren bir
alanda farkl 6l¢cek ve genellestirme kapasitelerinin makro yer sekillerinin tanimlanmasindaki
kapasitesi ve bu tanimlamalar yapilirken secilen 6rneklem penceresinin boyutlarina iliskin
belirsizlikler incelenmistir. Calismada jeomorfologlar tarafindan fikir birliginin saglandig1 bazi
makro yer sekilleri secilerek bu alanlara iliskin yiikseklik, egim, topografik engebelilik ve roliyef
gibi SYM tiirevleri ve bunlara ait tanimsal istatistikler kullanilarak veri matrisleri
olusturulmustur. Secili alanlarda sahay1 en iyi temsil eden dogru tanimlamalar icin uygun
siniflandirma, 6lcek ve pencere boyutlarinin kombinasyonlarini igceren test sonuglari, pencere
boyutunda yapilan degisikliklerle genellestirme kapasitesi arttik¢a tanimlanan makro yer sekli
birliginin daha homojen hale geldigi belirlenmistir. Buna gore makro yer sekillerinin
tanimlanmasinda pencere boyutu biiylidikece (ki calismamizda degisen oranlarda yapilan
pencere boyutu testlerinde belirlenen 2,5 km'lik komsuluk analiz penceresi iist sinir1 ile) daha
anlamli sonuglar ortaya cikmistir. Ayrica yapilan testlerde bir siniflama icinde her bir morfolojik
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parametre i¢in sabit bir pencere boyutu yerine degisen pencere boyutlarinin makro yer
sekillerinin 6zellikle sinir kosullarin1 tanimlamada daha giivenilir sonuglar iirettigi sonucuna
varilmistir.

Anahtar Kelimeler: Jeomorfometri, Makro Yer Sekilleri, Dag Siniflari, Sayisal Yiizey Modeli

ABSTRACT

This study focuses on the statistical significance of sampling window sizes, which are used
as a basis for the definition of macro landforms, and the differences they cause in definitions.
Landforms, defined in hierarchically varying sizes, differ by dividing the Earth's surface into
spatial units, which are in a wide variety of scales and sizes. These changing features indicate
that a fixed scale cannot be used in describing landforms. In this respect, although morphological
parameters obtained from digital elevation models have many advantages in classifying
landforms, the problem of determining the optimum scale maintains its importance. Horizontal
and vertical resolutions of digital elevation models used for classifications have a significant
effect on geomorphometric values. Therefore, the relations between the scale factor and the
window size constitute the first step in defining and thus classifying landforms. Selected
classification methods focusing on mountainous areas across the world have been discussed
specific to Turkiye by using digital elevation models at different scales - resolutions (EU-DEM 25
m, MERIT-DEM-90 m, GMTED2010 250-500-100 m). Accordingly, algorithms developed by
Kapos et al. in 2000 and by Meybeck et al. in 2001 have been used for the classification of macro
landforms.

While mountains, a product of topographic relief, can be classified according to genetic
characteristics, they must be defined geometrically in the size and scale of geomorphometric
images. The size and extent of the field displayed in these definitions depend on the scale used to
describe it and the capacity of generalization. In the taxonomic hierarchy of landforms, fields
with an area of 101° m? are defined as macro landforms. The definition of macro landforms is
important as it involves the processes that drive the formation of smaller landforms. They also
have direct control over hydrological and ecological variables as well as climatic modifications.
Macro landforms are units, which include information with regional scale (1:500,000) and
above. On the other hand, the scales and generalizations to be used in the definition of macro
morphological units are important in the definition of units. In areas such as Turkiye where the
effect of orogenic activities is intense, the effect of the uplift has also been reflected in other
morphological units. The most important of the topographic conditions in our country, which
varies compared to many regions in the world, is the change of landforms in short distances.
These complex landform units make it difficult to precisely identify the boundaries of macro
landforms such as mountains. In this study, the capacity of different scales and generalization
capacities in defining macro landforms in an area such as Turkiye, where different orogenic
phases are observed and which contains complex landforms, has been examined. In addition,
while making these definitions, the uncertainties regarding the size of the selected sampling
window have been discussed. Some macro landforms on which geomorphologists agree on their
definition have been selected and data matrices were created by using DEM derivatives such as
elevation, slope, topographic roughness and relief, and their descriptive statistics. According to
the test results, which included combinations of appropriate classification, scale and window
sizes for the most accurate descriptions of the selected areas, it has been determined that the
defined macro landform unity became more homogeneous as the generalization capacity
increased with the changes made in the window size. Accordingly, as the window size gets larger
in the definition of macro landforms, more meaningful results have emerged with the 2,5 km
neighbourhood analysis window upper limit determined in the window size tests performed at
varying rates in our study. In addition, changing window sizes were used instead of a fixed
window size for each morphological parameter in a classification. In this way, it was concluded
that macro landforms produce more reliable results, especially in defining boundary conditions.
Keywords: Geomorphometry, Macro Landforms, Mountain Classes, Digital Surface Model
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OZET

Akarsu havzalarin jeomorfolojik olusumu ve gelisiminin ag¢iklanmasindaki en 6nemli
unsurlardan biri havzalarinin drenaj 6zellikleri ve drenaj sebekesinin gelisim siiregleridir.
Morfometri, yeryliziinin matematiksel olarak ifade edilmesidir. Basit olarak da yeryiizii
sekillerinin biiytkligi, yikselti ve egim o6zellikleriyle ortaya koyulmasidir. Matematiksel
Olctimler, farkli arazi sekillerinin Kkarsilastirilmast ve parametrelerin hesaplanmasinda
morfometri, jeomorfologlarin daha dogru sonuglara ulasmasini saglamaktadir. CBS
teknolojilerinin gelisimi ile giinlimiizde, morfometrik 6zelliklerin 6l¢iim ve analizi eskiye gore
daha kolay, giivenilirligi yiiksek ve hizli olarak yapilabilmektedir.

Bu calismada Dogu Anadolu bélgesinde yer alan ve Murat nehrinin énemli bir kolu olan Peri
¢ay1 havzasinin hidrolojik 6zellikleri morfometrik indislerle incelenmistir. Bu ¢alismada, Cografi
Bilgi Sistemleri kullanilarak sayisal yilikseklik modelleri iizerinden havza morfometrik
ozelliklerinin belirlenmesi amag¢lanmistir. Morfometrik analizler havzanin rolyefe ait ¢izgisel,
alansal ozelliklerini icermektedir. Havzanin morfometrik karakteristiginin belirlenmesinde DEM
verileri lzerinden Sayisal Yiikseklik Modeli {liretilmis, morfometrik analizlerin ve indis
hesaplarinin tamami Cografi Bilgi Sistemleri ortaminda ArcGIS 10.1 yaziliminda otomatik
tiiretilmistir. Bu acidan havza karakteristik 6zelliklerinden; havza siniri, alani, g¢evresi, akis
yonleri, drenaj aglari, egim ve baki gibi ozellikleri belirlenmistir. Sayisal topografik harita
tizerinden klasik yontemlerle belirlenmesi zor ve zaman alic1 olan havza sinirlarinin ve gerekli
morfolojik 6zelliklerinin Cografi Bilgi Sistemleri yardimiyla olusturulacak sayisal yiikseklik
modeli kullanilarak daha kolay ve hizli bir sekilde yapilabilecegine iliskin yaklasimlar ortaya
konulmustur.

Elde edilen bilgiler neticesinde Peri cay1 alt havzasinin genel anlamda genglik evresinde bir
topografik ylizeye sahip oldugu anlasilmistir. Bu durumun ortaya cikmasinda sahanin genel
anlamda geng¢ olusumlu bir yapiya sahip olmasi etkilidir. Ayrica havzanin farkh boélgelerinde
farkli yap1 ve profilde vadi profillerinin olmasi tektonik ve jeolojik yapi ile topografik
kosullardan kaynaklandig1 agiktir. Havzada genel olarak dandritik drenaj sebekesi mevcut olsa
da morfolojik gelisimdeki bir¢cok etken nedeniyle farkli drenaj tipleri de goriiliir.

Anahtar Kelimeler: Peri Cayi, Morfometrik Analiz, CBS, Hidroloji

ABSTRACT

One of the most important elements in explaining the geomorphological formation and
development of river basins is the drainage characteristics of the basins and the development
processes of the drainage network. Morphometry is the mathematical representation of the
earth. In simple terms, it is the manifestation of landforms with their size, elevation and slope
characteristics. In mathematical measurements, comparison of different landforms and
calculation of parameters, morphometry enables geomorphologists to reach more accurate
results. Today, with the development of GIS technologies, measurement and analysis of
morphometric properties can be done more easily, with high reliability and faster than in the
past.

In this study, the hydrological properties of the Peri Stream basin, which is an important
branch of the Murat River in the Eastern Anatolia region, were investigated with morphometric
indices. In this study, it is aimed to determine the morphometric characteristics of the basin
through digital elevation models using Geographic Information Systems. Morphometric analyzes
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include the linear and areal features of the basin's relief. To determine the morphometric
characteristics of the basin, a Digital Elevation Model was produced over DEM data, and all of the
morphometric analyzes and index calculations were automatically derived in ArcGIS 10.1
software in the Geographical Information Systems environment. In this respect, from the
characteristics of the basin; features such as basin boundary, area, environment, flow directions,
drainage networks, slope and aspect were determined. It has been put forward that the
watershed boundaries and necessary morphological features, which are difficult and time-
consuming to be determined by classical methods on digital topographic maps, can be made
more easily and quickly by using a digital elevation model to be created with the help of
Geographic Information Systems.

As a result of the information obtained, it was understood that the Peri Stream sub-basin
had a topographic surface in the youth stage in general. The fact that the field has a youth-
formed structure in general is effective in the emergence of this situation. In addition, it is clear
that the valley profiles of different structures and profiles in different parts of the basin are due
to the tectonic and geological structure and topographic conditions. Although there is a dandritic
drainage network in the basin in general, different drainage types are also seen due to many
factors in morphological development.

Keywords: Peri Stream, Morphometric Analysis, GIS, Hydrology
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OZET

Sel; ¢ogunlukla siddetli yagislarin ardindan yan derelerden ani olarak gelen ve fazla
miktarda kat1 materyal (asili yiik ve yatak yiikii halinde tasinti) igeren biiyiik su kitlesini ifade
eder. Tagkin; yan derelerden gelen sellerin kisa siirede ana akarsuya ulasmasiyla vadi boyunca
yatakta akan suyun ylikselmesi ve normal yatagina sigmayip taskin yatagina ve cevresindeki
taskin diizliigiine yayilmas: seklinde gerceklesen olaya denir. iklim degisikligiyle etkisini artiran
cevre sorunlari, sicaklik artiglari ve ani yagislara bagh olarak sel ve taskinlarda belirgin bir artis
yasanmaktadir. Ortaya c¢ikan bu durumlara yonelik riskleri azaltacak, uyumu saglayacak
calismalar yapilmadiginda can ve mal kayiplar1 s6z konusu olmaktadir. Ozellikle tagkin riski olan
sahalarda gerek yerel yonetimlerin gerekse merkezi yonetimlerin yapmis oldugu islah
calismalarinin temel amaglar1 arasinda yasanacak kayiplarin dniine gecerek yerlesim alanlarini
daha yasanabilir bir yer haline getirmektir.

Sel ve taskin olaylar1 doganin bir parcasi olup iklim faktori, yer sekilleri, arazi yapisi gibi
dogal stiregler ile dere yataklarina uygun olmayan miidahaleler, dere yaginin drenaj sisteminin
degistirilmesi, vadi seklinin degistirilmesi ve dere yataklarinin yerlesime agilmasi gibi beseri
nedenlerle ortay cikmaktadir. Boylece nehir havzalarindaki dogal durumu bozmakta ve
taskinlarin afete doniismesine ve taskin zararlarinin artmasina sebep olmaktadir.

Bu calisma ile Elazig ilinde son 5 yil igerisinde (2018-2022) gerek belediye tarafindan,
gerekse Devlet Su Isleri tarafindan yapilan dere 1slah calismalari incelenmistir. Daha sonra
Elazig ili Aricak ilgesinde buluna ve ilgenin en biiyiik taskin riskine sahip Mircan deresi icin CBS
teknikleri kullanilarak taskin risk haritalar1 iiretilmistir. Modelleme asamasinda, Cok Kriterli
Karar Verme Yontemi uygulanmis ve basta yagis, jeoloji, egim, baki, toprak ve arazi kullanim
haritalar1 olmak tlizere sayisal diger haritalardan yararlanilmistir. Tiim bu haritalara agirhk
dereceleri islenerek cakistirilmis ve sonugta bolgede taskinin etkileyecegi (riskli) alanlar elde
edilmistir. Ayrica, calisma alani akarsu ag1 catallanma oranlar1 ve drenaj yogunlugu da
hesaplanmistir. Mircan dersinin tagkin risk bolgeleri belirlenmistir. Sonug olarak telafisi gii¢ olan
kayiplar ortaya c¢ikartan taskinlara karsi risk calismalarinin titizlikle ve hizli bir sekilde
yapilmasi gerekmektedir. Hizli bir sekilde taskin risk analizlerinin yapilmasina olanak saglayan
CBS yontemi ve teknikleri, gesitli faktorleri goz oniinde bulundurarak etkili bir analiz sonucu
saglamaktadir.

Anahtar Kelimeler: Taskin, Dere Islahi, Mircan Deresi, Cbs, Taskin Analizi

ABSTRACT

Flood; It refers to a large body of water that comes suddenly from side streams, mostly after
heavy rains, and contains a large amount of solid material (suspended load and overflow in the
form of bed load). Flood; It is the event that occurs in the form of the rise of the water flowing in
the bed along the valley with the floods coming from the side streams reaching the main stream
in a short time and spreading to the floodplain and the surrounding floodplain by not fitting into
its normal bed. There is a significant increase in floods and overflows due to environmental
problems, temperature increases and sudden precipitation, which increase their impact with
climate change. When studies are not carried out to reduce the risks and ensure compliance with
these emerging situations, there will be loss of life and property. One of the main objectives of
the rehabilitation works carried out by both local and central administrations, especially in
areas with flood risk, is to prevent losses and make residential areas more livable.

Flood and flood events are a part of nature and occur due to natural processes such as
climate factor, landforms, land structure and humane reasons such as inappropriate
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interventions in the stream beds, changing the drainage system of the stream oil, changing the
shape of the valley and opening the stream beds to settlement. Thus, it deteriorates the natural
condition in the river basins and causes floods to turn into disasters and increase flood damages.

With this study, the stream improvement works carried out by the municipality and the
State Hydraulic Works in the last 5 years (2018-2022) in the province of Elazig were examined.
Then, flood risk maps were produced by using GIS techniques for Mircan Stream, which is
located in Aricak district of Elazig province and has the highest flood risk in the district. In the
modeling phase, Multi-Criteria Decision Making Method was applied and other digital maps
were used, especially precipitation, geology, slope, aspect, soil and land use maps. All these maps
were superimposed by processing the degrees of gravity, and as a result, the (risky) areas that
would be affected by the flood were obtained. In addition, the river network bifurcation rates
and drainage density of the study area were calculated. The flood risk zones of the Mircan course
have been determined. As a result, risk studies against floods that cause irreparable losses
should be carried out meticulously and quickly. GIS methods and techniques, which allow rapid
flood risk analysis, provide an effective analysis result by considering various factors.
Keywords: Flood, Stream Rehabilitation, Mircan Stream, Cbs, Flood Analysis
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OZET

Tirkiye dogal yer sekilleri bakimindan oldukga zengindir. Bu dogal yer sekillerinden birisi
olan selaleler jeomorfoturizm acisindan 6nemli ve cazibesi yiiksek dogal ¢ekiciliklerdendir. Son
yillarda 6n plana ¢ikan jeomorfoturizm kavrami, bazi yer sekillerinin gorsel, bilimsel ve dogal
ozelliklerinin incelenmesi, olusum, gelisim siirec¢lerinin agiklanmasi ve korunarak, siirdiiriilebilir
kullanimin1 amaglamaktadir. Jeomorfositler ise, sadece jeomorfolojik 6zellikleriyle degil insan
algisinin olusturdugu kiiltiirel mirasinda bir parcasi olarak 6n plana ¢ikan yer sekilleridir. Bu yer
sekilleri stirdiiriilebilir turizmin gelismesinde olduk¢a 6nemlidir. Bu calismada Samsun ili
Carsamba ilgesine baglhh Kabaceviz Mahallesi sinirlari igerisinde yer alan Kabaceviz Takim
Selaleleri'nin jeomorfoturizm potansiyeli incelenmistir. Calisma arazi gozlem ve O6lciimlerine
dayali olarak hazirlanmistir. Ayrica Cografi Bilgi Sistemleri (CBS) ve Uzaktan Algilama (UA)'dan
faydalanilmistir. Kabaceviz Takim Selaleri Abdal Deresi'nin bir yan kolu olan Giilli Dere’si
tarafindan olusturulmustur. Selale, Carsamba ilge merkezine 29 km, Samsun il merkezine ise
yaklasik 47 km uzaklikta yer alir. Selale, yorede yayilis gésteren Eosen’e ait bazaltlar icerisinde
gelismis birbirinden farkl genislik ve yiikseklikten olusan 7 basamaktan meydana gelmektedir.
Bu basamaklar kaynaktan agiza dogru sirasiyla 4.20 m, 2 m, 1.20 m, 32.65 m, 9.80 m, 63 m, 16.20
m yiikseklige sahiptir. Bunlardan 6zellikle 63 m yiikseklige sahip 6. basamak hem gorselligi hem
de yiiksekligi ile bliyiik bir gorsel solen sunmaktadir. Kabaceviz Takim Selaleleri, topografik
yapisi, biyolojik cesitliligi ve essiz glizellikteki dogal peyzaji ile 6nemli bir jeomorfosittir.
Kabaceviz Takim Selalelerinin bolgesel ve ulusal diizeyde ¢ok fazla taninmamaktadir. Essiz bir
glizellige sahip bu doga harikasi olusumun siirdiiriilebilir bir turizm planlamasinin yapilmasinin
ardindan turizme kazandirilmasi yore ve bolge turizmi acisindan 6nemli bir kazang olacaktir.
Anahtar Kelimeler: Selale, Jeomorfosit, Jeomorfoturizm, Carsamba, Samsun

ABSTRACT

Turkiye is very rich in terms of natural landforms. One of these natural landforms,
waterfalls are important natural attractions and highly attractive in terms of geomorphotourism.
The concept of geomorphotourism which comes to the forefront lately aims to examine the
visual, the scientific and natural features of some landforms, to explain their formation and
development processes, and to protect and sustainable use. Geomorphocytes, on the other hand,
are landforms that comes to forefront nt only eith their geomorphological features, but also as a
part of cultural heritage created by human perception. These landforms are important in the
development of sustainable tourism. In this study, Kabaceviz Team Waterfalls located within the
borders of Kabaceviz neighborhood of Carsamba which is district of Samsun province are
examined the potential of geomorphotourism. This study was prepared basen on field
observations and measurements. In addition, it is benefited from Geographic Information
Systems (GIS) and Remote Sensing (RS). Kabaceviz Team Waterfalls was formed by Giillii Creek,
which is a tributary of Abdal Stream. The waterfall is 29 km from Carsamba town center and 47
km from Samsun city center. The waterfall occurs with 7 steps which are forms of different
widths and heights developed within Eosen basalts spreading the region. These steps have a
height of 4.20 m, 2 m, 1.20 m, 32.65 m, 9.80 m, 63 m, and 16.20 m from the source to the mouth,
respectively. Of these, especially the one which has 63m height, offers a great visual feast with its
visuality and height. Kabaceviz Waterfalls Team is an important geomorphosite with its
geographic structure, biological diversity and uniquely beautiful natural landscape. Taking this
natural wonder formation with a unique beauty under protection and bringing it to tourism
after a sustainable tourism planning will be an important gain for local and regional tourism.
Keywords: Waterfall, Geomorphocytes, Geomorphotourism, Carsamba, Samsun
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OZET

Ege Bolgesi, i¢c Bat1 Anadolu Boliimii'nde Usak’'in giineybatisinda Ahmetler Dag1 civarindan
kaynagini alan Balgiklidere, giineye dogru ilerleyerek Kocadere ile birlesmekte ve Biiyiik
Menderes Nehri tizerinde kurulmus olan Adigilizel Baraji’'na dokilmektedir. Calisma alani olan
Bal¢iklidere havzasinda jeomorfolojik evrimin en alt tabakasini Antehersiniyen masifi
olusturmaktadir. Bu masif kiitleye ait olan mikasist ve billurlu sistler Balgiklidere Vadisi ve
Ahmetler arasinda genis alanlarda ortaya ¢ikmis durumdadir. Ahmetler Koyl ve Balgiklidere
Vadisi arasinda bulunan ve Ahmetler Masifi adiyla anilan antiklinal goriiniimiindeki bu eski
masif, Miyosen gol kalkerleri, marn ve grelerle ortiilii durumdadir. Gél ve akarsu depolar1 bazi
alanlarda metamorfik sistler ve taban konglomeralari ve breslerle bir arada bulunmaktadir.
Kristalen sistler iizerinde bulunan Anteneojen ylizey ise lav ve volkanik breslerle ortiilmiistiir.
Gol depolar tizerinde 6zellikle vertebre fosillerinin bolca bulundugu lav ve volkanik bresler
kalkerli killi fliiviyatif cokeller ile birarada bulunur. En iistte ise gre, konglomera ve kumlu
Pliyosen fllivyal arazi yer almaktadir. Ahmetler masifini giineyden kesen Balciklidere vadisininin
bati1 yamaclarinda traki-andezit afléormanlar1 goriilmektedir. Taban kismi olusturan Ahmetler
volkanik Masifinin {stiinii 6rten, Miyosen gol kalker ve marnlari ile daha tistteki Ponsiyen ve
Pliyosen arazisinin asinmasi ile aciga ¢ikan lavlar, konik tepeler olusturmustur. Giliniimiizde
Balgiklidere ve Ahmetler masifi arasinda yer alan Ahmetler koyi, bu yedi adet volkan konisi
arasinda kurulmustur. Bu konik volkanlar; Bey Dagi, Kurt Dagi, Kabaaga¢ Dagi, Ballik Dagi,
Giindgren Dagi, Macar Dagi ve Yassidag isimleriyle anilmaktadir. Calisma alaninda evrimi
kontrol eden faktorler, Hersiniyen orojenezi ile baslayip, Tersiyer volkanizmasi ve sonrasinda
Neojen asinim donemi ile devam etmektedir. Bélgede arizali yap1 nedeniyle son dénemde fliivyal
siirec daha hizli olarak gerceklesmis, 6zellikle Banaz Cay1 ve kollan ile Gediz Cay1 ve Biiyiik
Menderes Nehri kollarinin etkisi ile temeldeki Ahmetler masifi olduk¢a 6nemli bir aginim stireci
gecirmistir. Boylece bolge giiniimiizdeki seklini almistir.

Balgiklidere havzasi, orta seviyede volkanik tiifler icerisinde vertebre fosilleri bulunmasi
acisindan onemli bir paleocografik 6zellik gostermektedir. Literatatiirde ‘Esme Vertebre Fosil
Yatagl’ adiyla yer alan ve en yiiksek oranda Kemiklitepe adindaki tepelik alanda bulunan
vertebre fosilleri, Balciklidere havzasinda genis bir alanda bulunmaktadir. Kemiklitepe’'de
bulunan Miyosen donemine ait vertebre fosiller; Hipparion gracile (Neojen tek toynaklisi),
Hipparion minus (kiiciik tektoynakli), ictitherium robustum (sirtlangiller), Mastodon pentelici
(mamutgiller), Paleotragus (antik keci), Giraffa (zilirafa), Autruche (devekusu) gibi tiirlerdir.
Bunun yaninda Balciklidere havzasi gegmis donemlerde oldugu gibi, giinlimiizde de kendine has
ekosistemi ile 6nemli bir biyocesitlilik alan1 durumundadir.

Bu c¢alisma kapsaminda Balciklidere Havzasinda jeomorfolojik ozellikleri ve evrimi
aciklayabilmek icin cesitli morfometrik indisler kullanilmistir. Calisma alanina ait 1/25000
0lcekli topografya haritalari sayisallastirilarak sayisal yiikseklik modeli elde edilmis, sonrasinda
egim, baki, hipsografik analizler, profil analizleri ve ylikselti frekansi analizleri yapilmistir.
Calisma kapsaminda arazi gozlemleri gerceklestirilerek, yapilan analizler ile arazi o6zellikleri
karsilastirilmis, elde edilen sonuclar fotograflarla desteklenmistir.

Bu calismada Bal¢iklidere havzasinin jeomorfolojik evriminin aciklanmasinda morfometrik
analizler kullanilarak elde edilen sayisal verilerin araziye uyarlanmasi ve arazi gozlemleri ile
uygunlugunun teyit edilmesinin, jeomorfolojik silire¢ konusunda daha aydinlatici sonuglar
vermesi amac¢lanmaktadir. Ayni zamanda sit alan1 durumunda olan ve paleocografik acidan
oldukca O6nem tasiyan ‘Esme Vertebre Fosil Yatagi'min korunmasi dikkate deger diger bir
konudur.

Anahtar Kelimeler: Jeomorfolojik evrim, paleocografya, vertebre fosili, Usak
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ABSTRACT

Balgikhidere, which takes its source from the vicinity of Ahmetler Mountain in the southwest
of Usak in the Aegean Region, Inner West Anatolian Section, proceeds to the south and merges
with Kocadere and empties into the Adiglizel Dam, which was established on the Biiyiik
Menderes River. The lowest layer of geomorphological evolution in the Balgciklidere basin, which
is the study area, is the Antehersinian massif. Micaschist and crystalline schists belonging to this
massive mass have emerged in large areas between Balciklidere Valley and Ahmetler. Micaschist
and crystalline schists belonging to this massive mass have emerged in large areas between
Balciklidere Valley and Ahmetler. Located between Ahmetler Village and Balgiklidere Valley and
called Ahmetler Massif, this ancient anticline-like massif is covered with Miocene lake
limestones, marl and sandstones. Lake and fluvial deposits coexist in some areas with
metamorphic schists and basal conglomerates and breccias. The Antenogeneous surface on the
crystalline schists is covered by lava and volcanic breccias. Lava and volcanic breccias, in which
vertebral fossils are abundant, coexist with calcareous clayey fluviative deposits on the lake
reservoirs. At the top is sandstone, conglomerate and sandy Pliocene fluvial land. Trachy-
andesite outcrops are observed on the western slopes of the Balgiklidere valley, which cuts the
Ahmetler massif from the South. Conical hills were formed by the Miocene lake limestones and
marls overlying the Ahmetler volcanic Massif forming the base and the lavas exposed by the
erosion of the upper Pontian and Pliocene terrain. Ahmetler village, which is located between
Bal¢iklidere and Ahmetler massif today, was established between these seven volcanic cones.
These conical volcanoes; It is known as Bey Mountain, Kurt Mountain, Kabaaga¢ Mountain, Ballik
Mountain, Giinégren Mountain, Macar Mountain and Yassidag. The factors controlling the
evolution in the study area start with the Hercynian orogeny and continue with the Tertiary
volcanism and then the Neogene erosional period. Due to the defective structure in the region,
the fluvial process has taken place more rapidly in the last period, especially with the effect of
Banaz Stream and its tributaries, Gediz Stream and Biiyiik Menderes River tributaries, the
underlying Ahmetler massif has undergone a very important erosion process. Thus, the region
took its present form.

The basin shows an important paleogeographic feature in terms of the presence of vertebral
fossils in medium level volcanic tuffs. The vertebral fossils, which are named as 'Esme Vertebral
Fossil Area' in the literature and are found at the highest rate in the hilly area called Boneslitepe,
are found in a wide area in the Bal¢iklidere basin.. The vertebral fossils from the Miocene period
found at Kemiklitepe are species such as Hipparion gracile (Neogene single ungulate),
Hipparion minus (small ungulate), Ictitherium robustum (hyenas), Mastodon pentelici
(mammothaceae), Paleotragus (ancient goat), Giraffa (giraffe), Autruche (ostrich). in addition,
the Balciklidere basin is an important biodiversity area with its unique ecosystem, as it was in
the past.

Within the scope of this study, various morphometric indices were used to explain the
geomorphological features and evolution in the Balgiklidere Basin. A digital elevation model was
obtained by digitizing the 1/25000 scale topography maps of the study area, and then slope,
aspect, hypsographic analyzes, profile analyzes and elevation frequency analyzes were made.
Within the scope of the study, field observations were made, the analyzes and the land
characteristics were compared, and the results were supported by photographs.

In this study, it is aimed to adapt the numerical data obtained by using morphometric
analyzes to the field in explaining the geomorphological evolution of the Bal¢iklidere basin and
to confirm its suitability with field observations, to give more enlightening results on the
geomorphological process. The conservation of the "Esme Vertebre Fossil Area", which is also a
protected area and is very important in terms of paleogeography, is another important issue.
Keywords: Geomorphological evolution, paleogeography, vertebre fossil, Usak
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TERME CAYI HAVZASI’NDA (SAMSUN) HEYELAN DUYARLILIK ANALIiZi /
LANDSLIDE SUSCEPTIBILITY ANALYSIS IN TERME RIVER BASIN (SAMSUN)

Serdar DEMIR! & Harun Resit BAGCI2

1 Ondokuzmayis Universitesi, Lisanstistii Egitim Enstitiisti, Samsun, serdardemir5065@gmail.com
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OZET

Ginimiizde yerlesmelerin ve ekonomik faaliyetlerin alanini genisletmesi, yogun ve yanlis
arazi kullaniminmi beraberinde getirmistir. Yerin i¢ yapisi ve atmosferle etkilesimi sonucunda;
deprem, heyelan, taskin, ¢1g gibi doga olaylar1 hali hazirda devam ederken, insan faktoriiniin de
siirece dahil olmasiyla bu olaylar “dogal afetlere” doniismektedir. Dogal ortam o6zellikleri ve
arazi kullanim bicimlerine bagh olarak pek ¢ok dogal afete maruz kalan Tiirkiye'de kisith
ekonomik imkanlarin heba edilmemesi, can ve mal kayiplarinin en aza indirgenebilmesi i¢in afet
duyarhlik analizlerine ihtiya¢ duyulmaktadir. Tiirkiye’de en sik yasanan dogal afetlerden biri
olan heyelanlar topografya basta olmak tizere pek ¢ok dogal ve beseri etkene bagl olarak
meydana gelebilmekte, dogal ve beseri unsurlar lizerinde biiyiik hasarlara neden olmaktadir.

Bu calismada Karadeniz Bolgesi'nin, Orta Karadeniz Boliimii'nde Samsun ili sinirlarinda yer
alan Terme Cay1 Havzasi icin bir heyelan duyarlilik analizi yapilmistir. Arastirma sahasinda
Terme ilgesi basta olmak lizere yerlesmeler, tarim alanlar1 bulunmaktadir. Bunun yani sira bir
baraj insaa edilmektedir. Bu barajinda heyelan olaylarini artiracagi diistiniilmektedir. Buna bagh
olarak calismayla; heyelan lizerinde etkili olan parametrelerin havzadaki durumu goéz 6niine
alinarak sahada heyelan duyarliligi fazla olan alanlarin tespiti ve haritalanmasi amaglanmistir.
Buna yonelik olarak CBS’den faydalanilmis, ‘Kosullara Bagli Agirlhikli Metot’ kullanilmistir.
Heyelan tlizerinde etkili olan parametrelerin iki farkli diizeyde etki ve agirlik derecelerine gore
siniflandirildigi bu yontemi uygulayabilmek icin arazi calismalar ve literatirden faydalanilarak
sahada heyelam etkileyen 11 parametre belirlenip, puanlanmistir. Arastirma kapsaminda
heyelan duyarhlik analizinin yan sira uydu goriintiileri ve MGM, MTA, HGM gibi kuruluslardan
temin edilen ikincil verilerden faydalamilmistir. Bulgulara gére; 461 km? alana sahip olan Terme
Cay1 Havzasi’'nda heyelan duyarliligi yiiksek 7 alan tespit edilmistir. Bu alanlarin havzanin orta
ve gliney kesimlerinde yogunlastigi goriilmektedir. Havzada heyelan duyarliiginin yiiksek
oldugu alanlarda yerlesme ve tarim alanlarinin bulunmasi can ve mal kaybi riskini
artirmaktadir. Bununla beraber insaasi devam eden baraj tamamlandiginda vadi tabani baraj
rezervuarinda kalacagi i¢in bugiin burada bulunan yerlesme, tarim alani, ulasim ve enerji nakil
hatlar1 yamaglara dogru yer degistirecektir. Bunun yani sira yorede topograik nemlilik
artacaktir. Bu etkenlerin heyelanlar1 artirmasi olasidir. Bu nedenle Terme Cay1 Havzasinda
beseri ve ekonomik faaliyetler planlanirken heyelan riskinin g6z oniine alinmasi 6nemli bir
zorunluluktur.

Anahtar Kelimeler: Heyelan, Heyelan Duyarlilik Analizi, Cografi Bilgi Sistemleri (CBS), Terme

Cay1, Samsun.

ABSTRACT

Today, the expansion of settlements and economic activities has brought along intensive
and incorrect land use. As a result of the internal structure of the earth and its interaction with
the atmosphere; While natural events such as earthquakes, landslides, floods and avalanches are
already continuing, these events turn into "natural disasters" with the inclusion of the human
factor in the process. In Turkiye, which is exposed to many natural disasters due to natural
environment characteristics and land use patterns, disaster sensitivity analyzes are needed in
order not to waste limited economic opportunities and to minimize loss of life and property.
Landslides, one of the most common natural disasters in Turkiye, can occur due to many natural
and human factors, especially topography, and cause great damage to natural and human
elements.

In this study, a landslide susceptibility analysis was carried out for the Terme Stream Basin
located in Samsun province in the Central Black Sea Region of the Black Sea Region. In the
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research area, there are settlements and agricultural areas, especially in the town of Terme. In
addition, a dam is being built. It is thought that this dam will increase landslide events.
Accordingly, with the study; It is aimed to determine and map the areas with high landslide
susceptibility in the field, taking into account the situation in the basin of the parameters that
affect the landslide. For this purpose, GIS was used and the 'Conditional Weighted Method' was
used. In order to apply this method, in which the parameters affecting the landslide are classified
according to their impact and severity at two different levels, 11 parameters affecting the
landslide in the field were determined and scored by making use of field studies and literature.
Within the scope of the research, besides the landslide susceptibility analysis, satellite images
and secondary data obtained from institutions such as MGM, MTA, HGM were used.

According to the findings; In the Terme Stream Basin, which has an area of 461 km?, 7 areas
with high landslide susceptibility have been identified. The presence of settlement and
agricultural areas in the basin where landslide susceptibility is high increases the risk of loss of
life and property. However, when the construction of the dam is completed, the valley floor will
remain in the dam reservoir, and the settlement, agricultural land, transportation and energy
transmission lines located here today will shift towards the slopes. In addition, topographic
humidity will increase in the region. These factors are likely to increase landslides. For this
reason, it is an important necessity to consider the landslide risk while planning human and
economic activities in the Terme Stream Basin.

Keywords: Landslide, Landslide Susceptibility Analysis, Geographic Information Systems (GIS),

Terme Stream, Samsun.
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SiVAS iLINDE MEYDANA GELEN SEL VE TASKINLARIN ZAMANSAL VE MEKANSAL
DAGILISI / THE TEMPORAL AND SPATIAL DISTRIBUTION OF FLOOD AND FLASH
FLOOD IN SIVAS

Ahmet TOPRAK & Vedat YASA
Firat Universitesi, Cografya Béliimii, Elazig, atoprak@firat.edu.tr

OZET

Calisma; I¢ Anadolu Bolgesi'nin Yukar1 Kizilirmak Béliimii’nde yer alan Sivas ilinde meydana
gelen sel ve taskinlarin zaman-mekan analizinin ve dagilim frekansinin karakterlerinin tespitine
yonelik olarak kurgulanmistir. Istatistikler, son bes yilda kiiresel olarak dogal afetlerin neden
oldugu can ve mal kayiplarinin yarisindan fazlasi sel ve taskinlardan kaynaklanmaktadir. Artik
iklim degisikliginin ve topografik faktorlerin gostergelerinden biri olarak goriilen sel ve taskinlar
kirsal ve kentsel yerlesmeleri giderek daha fazla etkilemektedir. Son yillarda sehir taskinlari
kadar dikkat cekmese de kirsal taskinlarin meydana getirdigi ekonomik ve sosyal ciddi
boyutlara ulasmistir. Bunun baslica nedenleri; kirsal yerlesmelerin planlanmasindaki
yanlishklar (akarsu yataginin yerlesime agilmasi), mera alanlarinin asir1 otlatilmasi, topografik,
iklim ve hidrografik 6zellikler olarak sayilabilir. Afet kayitlarina gore Sivas ilinde 1955-2022
yillar1 arasinda 294 sel ve taskin olay1 yasanmis ve 200 yerlesim biriminde 3041 afetzede sayisi
afet kayitlarina gecmistir. Bu kapsamda kirsal ve kentsel yerlesmelerin sel ve taskinlara karsi
cok hassas oldugu ve bu nedenle zaman-mekén analizinin ve dagilim frekansinin yapilmasi
gerektigi bir zorunluluktur. Afetin nerede ve ne zaman olabilecegi kestirilebilir ise afetin
onlenebilmesi, yonetimi ve miidahalesi daha kolay olacaktir. Sel ve taskin afetinin zaman-
mekansal analizi ve yillik afet sikligini ortaya koyabilmek icin istatistik analizleri ve cografi bilgi
sistemleri yazilimlari lizerinden simiile edilmistir. Mann-Kendall (MK) testi, Sen’s slope ve
Spearman’in Rho yontemleri kullanilarak sel ve taskinin egilimi ortaya konmustur. Kernel
yogunluk analizi ile de sel ve taskinlarin mekansal analizi yapilmistir. Incleme alaninda egim ve
ylksekligin diistik oldugu ve akarsularin yakin cevresindeki kirsal yerlesmelerde sel ve
taskinlarin daha fazla oldugu goriilmektedir. Bu nedenle kirsal yerlesmelerde sel ve taskini
tetikleyen nedenlerin dogru sekilde ortaya konulmasi, yerlesime uygun alanlarinin belirlenmesi
ve taskin dnlemede istatistiksel ve mekansal analizlerin gerekli ve 6nemli oldugu gercegi temel
analizdir. Ayrica her iki tiirden yerlesim birimlerinin sel ve taskini tetikleyen nedenleri ve lokal
¢0zim onerilerinin farklilik gostermesi, calismanin 6zgiin degerinin zeminini olusturmaktadir.
Anahtar Kelimeler: Sivas ili, Sel ve Taskin, Mekansal ve Zamansal Analizi, Kirsal Yerlesme

ABSTRACT

Study; It is designed to determine the characters of time-space analysis and distribution
frequency of flood and flash flood in Sivas province in the Upper Kizilirmak section of the Central
Anatolia Region. Statistics are more than half of the losses of life and property caused by natural
disasters globally in the last five years. Flood and flash flood, which are seen as one of the
indicators of climate change and topographic factors, are increasingly affecting rural and urban
settlements. Although the city has not attracted attention as the floods in recent years, it has
reached the economic and social serious dimensions of rural floods. The main reasons for this
are; Falsities in the planning of rural settlements (opening of the river bed for settlement),
excessive grazing of pasture areas, topographic, climate and hydrographic properties. According
to the disaster records, 294 flood and flash flood were experienced in Sivas province between
1955-2022 and the number of 3041 disaster in 200 settlements was passed to disaster records.
In this context, rural and urban settlements are very sensitive to flood and flash flood and
therefore time-space analysis and distribution frequency should be done. If the disaster can be
predicted where and when the disaster can be prevented, management and intervention will be
easier. Time-space analysis of the flood and flash flood disaster and the annual disaster
frequency of statistical analysis and geographical information systems are simulated through
software. Mann-Kendall (MK) test, Sen’s Slope and Spearman's Rho methods were used to tend
to flood and flash flood. Spatial analysis of flood and flashflood was performed with kernel
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density analysis. It is seen that flood and flash flood are higher in rural settlements in the
immediate vicinity of the rivers. For this reason, the fact that the reasons that trigger flood and
flash flood in rural settlements are correctly revealed, to determine the appropriate areas and to
prevent flooding, are the basic analysis that statistical and spatial analyzes are necessary and
important. In addition, the differences of the reasons that trigger flood and flash flood of both
types of settlements and local solution proposals are the basis of the original value of the study.
Keywords: Sivas, Flood, Flash Flood, Spatial and Temporal Analysis of Disasters
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