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Heyelan risk degerlendirmeleri ve risk yoOnetim galismalari, heyelanlarla ilgili yapilan
calismalarin en son asamasini olusturmaktadir. Bélgesel 6lgekte heyelan risk degerlendirmesi
yapilabilmesi i¢in ¢alisma alanindaki heyelanlarin mekansal dagilimi ve bunlarin zaman
icindeki hareket degisimlerinin gosterildigi heyelan envanter haritalarinin hazirlanmasi
gerekmektedir. Heyelan envanter haritalar1 ile heyelanlar1 tetikleyici ve hazirlayicl
faktorler kullanilarak, heyelanlarin alansal, mekansal ve zamansal olabilirliklerinin
gosterildigi haritalar, heyelan olasi tehlike haritalar1 olarak tanimlanmaktadir. Belirli bir
bolge ve zamanda, heyelan olasi tehlikesinin gergeklesmesi durumunda, risk altindaki
elemanlarin hasar gorebilirlik dereceleri ile meydana gelebilecek olasi ekonomik kayiplarin
carpilmast ile heyelan risk haritalari olusturulmaktadir. Heyelan risk haritalama metodlari
calismanin amacina bagli olarak risk altindaki elemanlarin niteligi ile mevcut verilerin
uygunlugu, kalitesi ve giivenilirli§ine bagli olarak degismektedir. Genel olarak heyelan
risk degerlendirme yontemleri niteliksel, yari niceliksel ve niceliksel olmak iizere ii¢ baslik
altinda toplanmaktadir.

Bu ¢alismada, Mersin-Erdemli bolgesinde toplam 1610 km? alan igerisinde niceliksel
heyelan risk degerlendirmeleri gerceklestirilmistir. Ilk asamada heyelan arsiv kayitlari
ile farkli tarihlerde g¢ekilmis hava fotograflari incelenerek ¢ok zamanli heyelan envanter
haritalar1 hazirlanmistir. Heyelanlarin mekansal olabilirliginin belirlenmesi amaciyla
mantiksal regresyon yontemi kullanilarak belirli zaman araliginda gelismis heyelanlar
icin heyelan duyarlilik haritalart {retilmisti. Zamansal olabilirlik degerleri, tetikleyici
faktorler géz onlinde bulundurularak, yagis frekans iligkileri kullanilarak belirlenmistir.
Buradan 5, 10, 25, 50 ve 100 yillik zaman dilimleri igerisinde heyelan olugma olasiliklart
hesaplanmistir. Heyelanlarin alansal olarak olabilirligi ise 1955-69 tarihsel ve 1969 yili
heyelan olay envanter haritalarindan elde edilen frekans dagilimlarina gore belirlenmistir.
Frekans dagilimina uygun olasilik yogunluk fonksiyonu ise ii¢ parametreli ters gama dagilim1
kullanilarak gerceklestirilmistir. Belirli bir alana sahip heyelanlarin olusma olasilik egrisi
ise gama dagiliminin integrali alinarak hesaplanmistir. 0.1 km?, 0.05 km? ve 0.01 km?*’den
biiyiik heyelanlarin alansal olabilirlik degerleri ile, 5, 10, 25, 50 ve 100 yillik heyelan olugsma
olasiliklarina gore heyelanlarin mekansal ve zamansal olabilirligini gdsteren heyelan olasi
tehlike haritalart tiretilmistir. Son olarak niceliksel heyelan risk haritalari ise olasi tehlike
haritalarina gore risk altindaki elemanlarin (konut, ulagim agi, tarim arazileri) hasargdrebilirlik
dereceleri ile yaklasik ekonomik kayiplarin degerlendirilmesi ile elde edilmistir.

Anahtar Kelimeler: Cok zamanli heyelan envanteri, heyelan olasi tehlike, heyelan risk
degerlendirmesi.
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ABSTRACT

Landslide risk assessments and risk managements are the final processes of the landslide
related studies. Regional landslide risk assessment procedure requires the spatial distribution
of landslides by means of landslide inventory maps envisaging their distribution of activity in
different time intervals. The landslide hazard maps portrays the extent, spatial, and temporal
probabilities of the landslides using the landslide inventory maps and also considering
landslide preparatory and triggering factors. Landslide risk maps are constituted by the
expected degree of economic loss due to a particular magnitude of landslide hazard that
could be occurred within a specified area over a given period of time. The landslide risk
analyses methods depends on the purpose of the study, along with some understanding of the
elements potentially at risk, and the availability, quality, and reliability of data. Landslide
risk assessments methods can be classified into three classes in general as qualitative, semi-
quantitative and quantitative.

In this study, quantitative landslide risk assessments were evaluated in Mersin-Erdemli region
covering 1610 km?’. Multi-temporal landslide inventory maps were prepared as a first stage by
investigation of the landslide archive records and the interpretation of aerial photographs taken
in different time intervals. In order to determine the spatial probability of landslide occurrence,
susceptibility maps were prepared for particular time periods, by using logistic regression
method. Temporal probability of landslides was determined by considering the triggering factors
as rainfall — frequency relationships. The exceedance probability of landslides occurrence in
5,10, 25, 50 and 100 years time intervals were calculated. The probabilities of landslide size
were obtained from frequency — size distribution of 1955-69 historical and 1969 event landslide
inventories. Probability density function in convenience with frequency distribution was
achieved by three parameter inverse gamma distribution. The probability of a given landslide
sizes were determined by integration of the gamma distribution. Landslide hazard maps for
different landslide sizes (0.1 km?, 0.05 km? and 0.01 km?), that would occur having exceedance
probabilities for 5, 10, 25, 50 and 100 years periods were produced. Finally, landslide risk
maps were prepared considering the vulnerability and economic losses of different elements at
risk (houses, roads, agriculture areas) in different landslide hazard zones.

Keywords: Multi-temporal landslide inventory, landslide hazard, landslide risk assessment.
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