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Heyelanlarla ilgili son yirmi yili igeren uluslararasi literatiir incelendiginde, heyelan duyarliliginin
degerlendirilmesi galismalarinin son derece popiiler bir konuma geldigi goriilmektedir. Ozellikle son
yillarda, Cografi Bilgi Sistemleri (CBS) ve bilgisayar teknolojisindeki gelismelere de kosut olarak, bu tiir
calismalarda  O6nemli  gelismeler  saglanmustir.  Bununla  birlikte, heyelan  duyarliliginin
degerlendirilmesinde kullanilan jeomorfolojik analizler, istatistiksel analizler, jeoteknik yaklagimlar gibi
klasik yontemlerin ¢ogu, gerek analiz asamasindaki gerekse icinde heyelanlarin meydana geldigi
malzeme Ozelliklerindeki belirsizliklerin ve dogrusal olmayan davramigin tanimlanmasinda, yetersiz
kalabilmektedirler. Bu nedenlerle, heyelan duyarlilik haritalariin iiretilmesinde mevcut yontemlerin
gelistirilmesi veya yeni yontemlerin kullanilmasi gerekliligi ortaya ¢ikmaktadir.

Tiirkiye’de bugiine degin dogal afetler nedeniyle bircok can ve mal kayiplari meydana gelmistir ve
verdigi zarar acisindan heyelanlar, depremlerden sonra ikinci sirada bulunmaktadir. Ulkemizde dzellikle
Bati Karadeniz Bolgesi’nde bugiine degin ¢ok sayida heyelan meydana gelmis ve biiyiik kayiplara neden
olmustur. Buna karsin, bolgedeki durumu yansitan envanter veya heyelan degerlendirmeleri ile ilgili
calisma sayist da sinirhidir. Oysa, heyelan zararlarinin azaltilmasi ¢aligmalarinin en 6nemli agamalarindan
biri, calisilan bolgenin heyelan envanterini ve heyelan 6zelliklerini igeren bir veri tabaninin
olusturulmasidir.

Yukarida deginilen sorunlar géz oOniine alinarak gergeklestirilen bu g¢alismada amag, Bati Karadeniz
Bolgesi’nde segilen ve heyelanlarin siklikla gelistigi bir alanda, bulanik mantik ve yapay sinir aglan
yontemleri kullanilarak, heyelan duyarlilik haritalarinin iretilmesi ve bu yontemlerin kullaniminin
aragtiritlmasidir. Bu amag¢ dogrultusunda oncelikle, saha c¢aligmalari ve hava fotografi incelemeleri ile
heyelan yerleri belirlenmistir. Heyelan 6zelliklerini igeren veri tabani, saha ¢aligmalari sirasinda yapilan
gbzlem ve odlglimlere bagli olarak olusturulmustur. Calismada girdi parametreleri olarak; yamacg egimi,
yama¢ egim yonii, topografik yiikseklik, yamac sekli, su durumu ve bitki Ortiisii parametreleri
kullanilmistir. Heyelan duyarhiliginin degerlendirilmesinde bulanik mantik uygulamalari, bulanik
matematik ve kural tabanli bulanik sistemler kullanilarak gergeklestirilmistir. Yapay sinir ag1
uygulamalarinda ise, Decision Maker (Siirlim 2.5) ve Idrisi Kilimanjaro bilgisayar programlarindan
yararlanilmistir. En son asamada ise, kullanilan tiim yontemlere iligkin performans analizleri yapilmistir.
Uretilen haritalarin performanslari, alansal yogunluk, benzerlik iliski degeri (rij) ve hata matris orani
degerleri kullanilarak ii¢ farkli sekilde degerlendirilmistir. Yapilan farkli performans analiz sonuglarina
gore, kural tabanli bulanik sistemle olusturulan heyelan duyarlilik haritasi, en yiliksek performansi
gostermigtir.

Anahtar Kelimeler: Bulanik mantik, Cografi Bilgi Sistemi (CBS), Esnek hesaplama, Heyelan, Yapay
sinir aglari.

ABSTRACT



When the international literature concerning with the landslides has been examined for the last two
decades, it is evident that landslide susceptibility mapping studies have become very popular.
Particularly, in recent years, depending on the developments in GIS (Geographical Information Systems)
and computer technologies, important developments have been achieved in these studies. However, most
of the existing classical landslide susceptibility assessment methods such as geomorphologic analyses,
statistical analyses, geotechnical approaches may sometimes be insufficient to define uncertainties and
nonlinearities arising through processing and the characteristics of the natural materials within the
landslides. Hence, improvement of the existing methods or application of new methods is emerged.

In Turkey, natural disasters have caused enormous economic losses and casualties, and after the
earthquakes, the landslides have the secondary major effect on the losses and damages. Particularly,
West Black Sea Region of Turkey is known as one of the most prone regions to landslides. Nevertheless,
there are no sufficient attempts including the landslide inventory or landslide assessments related to the
problematic landslide phenomena in the region. However, the first step in every susceptibility assessment
consists of collecting all available information and data on the study area, and this stage can be
considered as one of the most important stages of landslide mitigation efforts.

Given the problems mentioned above, aim of the present study is to produce the landslide susceptibility
maps of a selected region in West Black Sea Region, where landslides frequently occur, using fuzzy logic
and artificial neural networks and to investigate the utilization of these methods. For this purpose, firstly,
landslide locations were determined through field studies and aerial photo interpretations. Landslide
database including landslide features was established by observations and measurements during the field
studies. Slope, slope aspect, topographical elevation, shape of slope, water conditions, and vegetation
cover were considered as the input parameters in the study. Fuzzy logic applications were performed by
using fuzzy mathematics and rule-based fuzzy systems. The computer programs namely Decision Maker
(Version 2.5) and Idrisi Kilimanjaro were used in artificial neural network applications. At the last stage,
performance analyses were carried out taking into consideration all methodologies. Performances of the
so-produced landslide susceptibility maps were assessed in three ways as areal frequency, similarity
relation value (ry), and error matrix value. Based on the different performance analyses results, the
landslide susceptibility map produced by rule-based fuzzy system presented the best performance.
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