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Earthquake, rapid snow melting and heavy rainfall is the most common landslide triggering factors.
The temporal probability of landslides could be estimated by discontinuous and continuous
probability density functions. In this study, temporal probability of landslides around Mersin city
were determined by continuous probability functions considering the historical landslide archive
and long term maximum daily rainfall records.

In the study area, regional landslide events were occurred on December 1968 and 2001,
corresponding maximum daily rainfall of 199 mm and 175mm, respectively. However, in landslide
rainfall interaction, antecedent rainfall data should also be considered. As a result, cumulative
maximum rainfall records from Mersin meteorology station of 1, 3, 5, 10, 15 and 30 days were
calculated for each year from 1929 to 2009. Antecedent cumulative rainfall records for 3, 5, 10, 15
and 30 days prior to landslide generation for the years 1968 and 2001 were than considered. It has
been seen that the 3 days cumulative rainfall data was about 300 mm and there was no considerable
rainfall increment up to 15 days earlier to landslide events. Therefore, mean recurrence intervals of
rainfall triggered landslides were evaluated according to the 3 days maximum cumulative
antecedent rainfall values. In order to estimate recurrence intervals of rainfall induced landslides
several distribution functions were considered during rainfall-frequency analyses. The goodness of
fit of the used distribution functions were evaluated by Kolmogorov-Smirnov and Chi-square tests.
The best fit model was obtained by LogGumbel distribution and the recurrence interval of 3 day,
300 mm cumulative rainfall was calculated as 50 years. According to the obtained recurrence
interval of 50 years, exceedance probabilities of landslides for 5, 10, 25, 50 and 100 years time
periods were calculated by Poisson distribution. It is believed that the obtained temporal
probabilities will be contributed very much during the landslide hazard assessments of the region.

Key words: landslide, temporal probability, rainfall-frequency analysis, recurrence interval,
exceedence probability.



Yagislara Bagh Gelisen Heyelanlarin Zamansal Olabilirliginin Yagis-Frekans
Analizleri ile Kestirimi

Heyelanlar genel olarak deprem, kar erimesi ve asir1 yagislar gibi tetikleyici faktorlerin etkisi
altinda olugmaktadir. Heyelanlarin zamansal olabilirlikleri kesikli veya stirekli olasilik yogunluk
fonksiyonlar1 ile tahmin edilebilmektedir. Bu ¢alismada Mersin ili ¢evresinde tarihsel heyelan arsiv
kayitlar1 ve uzun yillar maksimum giinliik yagis degerleri géz Oniinde bulundurularak siirekli
olasilik fonksiyonlari ile heyelanlarin zamansal olabilirligi belirlenmistir.

Caligma alaninda, bolgesel Olgekli heyelan olaylarinin 1968 ve 2001 Aralik aylarinda meydana
geldigi, bu tarihlerdeki giinliik maksimum yagis degerlerinin sirasiyla 199 mm ve 175 mm oldugu
belirlenmistir. Ancak, heyelan—yagis etkilesiminde, olay Oncesi yagis degerlerinin de géz Oniinde
bulundurulmasi gerekmektedir. Bu nedenle, Mersin meteoroloji istasyonuna ait, 1929-2009 yillar1
arasinda, her yil i¢in 1, 3, 5, 10, 15, ve 30 giinlik kiimiilatif maksimum yagis degerleri
hesaplanmistir. Heyelan 6ncesi meydana gelen yagis degerlerinin hesaplanmasinda, 1968 ve 2001
yillarindaki heyelan olaylarinin meydana geldigi giinden 3, 5, 10, 15 ve 30 giin geriye gidilerek elde
edilen kiimiilatif yagis degerleri dikkate alinmistir. Yapilan hesaplamalar sonucunda, 3 giinliik
kiimiilatif yagis degerlerinin 300 mm’ye yaklastigi ve bu tarihlerden 15 giin Oncesi yagis
degerlerine kadar olaganiistii bir artisin olmadigi1 belirlenmistir. Bu nedenle, yagislarin tetiklemesi
sonucu olusan heyelanlarin, ortalama tekrarlanma periyodu 3 giinliik maksimum yagis degerleri
dikkate alinarak degerlendirilmistir. Heyelanlarin tekrarlanma periyodunun bulunmasi amaciyla
yagis-frekans analizleri, farkli dagilim fonksiyonlar1 kullanilarak gergeklestirilmistir. Kullanilan
dagilimlarin uyum 1iyiligi Kolmogorov—Smirnov ve Ki-Kare testleri ile belirlenmistir. Buna gore
LogGumbel dagilimi 3 giinliik kiimiilatif yagis degerleri i¢in uygun goriilmiis ve yaklasik 300
mm’lik yagis degeri i¢in 50 yillik tekrarlanma araligi elde edilmistir. Poisson dagilimi kullanilarak
elde edilen 50 yillik tekrarlanma aralifina iliskin bolge igerisinde en az 1 defa heyelan olaymin
gerceklesme (asilma) olasiliklari, 5, 10, 25, 50 ve 100 yillik zaman dilimleri i¢in hesaplanmuistir.
Elde edilen zamansal olasilik degerlerinin, bodlgede yapilacak heyelan olast tehlike
degerlendirmelerine 6nemli katki saglayacagi diistiniilmektedir.
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