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Heyelan duyarlilik degerlendirmelerinde istatistiksel yaklagimlar yanisira, son zamanlarda
sayisal veri igsleme yontemlerinden yapay sinir aglari ve uzman goriisiine bagli Bulanik Mantik
yontemleri de oldukga yaygin olarak kullanilmaktadir. Bu ¢alismada, Osmaniye ili Kadirli ilgesi
dolayinda toplam 523 km?*lik bolgenin, Matlab ve Cografi Bilgi Sistemlerine (CBS) dayali
Bulanik Mantik ve Yapay Sinir Aglar1 yontemleri kullanilarak heyelan duyarlilik degerlendirmesi
yapilmistir. Calisma alani icerisinde heyelanlar yerlesim birimlerini, tarim arazilerini, yol ve
petrol boru hatt1 gibi mithendislik yapilarini olumsuz yonde etkilemektedir. Heyelan olusumuna
sebep olan faktorlerden yamag egim, topografik nemlilik indeksi, sediman tasima kapasite
indeksi, nehir asindirma giicli indeksi, yamag durum indeksi, kesit yamag egriligi, tegetsel yamag
egriligi, diizlem yamag egriligi, piirizliilik haritalar1 25x25 m hiicrelerden olusturulan sayisal
yiikseklik modeli kullanilarak Cografi Bilgi Sistemleri ortaminda hazirlanmistir. Heyelana sebep
olan bu faktorler her iki yontemde de kullanilmak iizere 0 ve 1 araliginda lineer olarak normalize
edilmis ve ¢alisma alanina ait heyelan envanter haritasiyla birlikte veri seti olusturulmustur.
Bulanik Mantik yonteminde; her bir degisken kendi igerisinde esit araliklarla yamuk kiime
fonksiyonlariyla tanimlanmis olup Mamdani bulanik modeli ile analizler gerceklestirilmistir.
Yapay sinir aglar1 ile heyelan olusumuna sebep olan parametreler rastgele se¢im yontemiyle % 15
test, % 15 dogrulama ve % 70 analiz olmak iizere olusturulan modeller ile geri yayilim yontemi
kullanilarak duyarlilik haritalar1 olusturulmustur. Yapilan analizler sonucunda elde edilen
heyelan duyarlilik haritalar1 ¢ok diisiik ve ¢ok yiiksek araliginda 5 smifta degerlendirilmistir.
Elde edilen duyarlilik haritalarmim performans degerlendirmeleri alici igletim karakteristik
egrileri (ROC) kullanilarak gerceklestirilmisti. ROC egrileri altinda kalan alan yapay sinir
aglarinda AUC=0.79, bulanik mantik yaklagimimda ise AUC=0.72 olarak elde edilmistir. Her
iki yontemde birbirine yakin duyarlilik modelleri olusturulmakla birlikte yapay sinir aglari ile
elde edilen duyarlilik haritasinin performansi daha yiiksektir. Yiiksek ve ¢ok yiiksek duyarli
bolgeler galigma alanin yaklasik %13’tine karsilik gelmekte olup bu bolgelerde heyelanlarin
biiyiik bir ¢cogunlugu bulunmaktadir. Calismada elde edilen sonuglarin bolgede yapilacak risk
degerlendirme caligmalarina 6nemli katki saglayacagi diistiniilmektedir.
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ABSTRACT

In landslide susceptibility assessments, alongside statistical approaches, neural networks from
the data driven methods and Fuzzy Logic methods from the knowledge-driven methods are
increasingly used. In this study, the evaluation of landslide susceptibility has been carried out
in a total of 523 km? area around the district of Kadirli in the city of Osmaniye, using the Fuzzy
Logic and Neural Networks methods based on Matlab and Geographical Information Systems
(GIS). In the study area, landslides affect residential areas, agricultural lands, engineering
structures, such as roads and oil pipelines adversely. Among the landslide conditioning factors;
slope, topographic wetness index, slope length factor, stream power index, slope position index,
profile curvature, tangential curvature, plan curvature and roughness maps have been prepared
in Geographical Information Systems platform using digital elevation model created from 25
x 25 m cells. In order to be used in both methods, the causal factors of landslides have been
normalized linearly between the range of 0 and 1, and the data set has been created together with
the landslide inventory map of the study area. In the Fuzzy Logic method, each variable has been
defined with evenly spaced, trapezoidal-shaped membership functions and have been analyzed
with Mamdani fuzzy model. Landslide susceptibility maps using neural networks approach have
been evaluated using the scaled conjugate gradient backpropagation method. The data matrix of
the model created with 15 % test, 15 % validation and 70 % analysis sets using random selection
method from the landslide causal parameters. Landslide susceptibility maps obtained from the
analyses have been classified into five from very low to very high susceptibility classes. The
performance evaluations of the susceptibility maps obtained from the study have been carried out
using receiver operating characteristics (ROC). The area under the ROC curves is AUC=0.79 in
neural networks, and AUC=0.72 in fuzzy logic approach. Similar performance characteristics
were obtained with both models where susceptibility maps using neural networks have slightly
better performance. The high and very high susceptible areas corresponds 13 % of the entire
area where majority of the landslides were located hereinto. It can be suggested that the results
obtained in this study would provide important contribution to the landslide risk assessments
studies of the region.
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