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Diinyada oldugu gibi lilkemizde de dogal afetler ¢ok fazla can kaybi ve ekonomik zararlara
neden olmaktadir. Tiirkiye genelinde deprem, heyelan ve tagskindan sonra en ¢ok etkilenilen

afet tiirii kaya diismesidir. Jeolojik afetler icerisinde ¢ogunlukla kii¢iik alanlar1 etkileyen bir afet
tiirli olmasina karsin ¢ok ciddi sonuglari olan bir afettir.

Inceleme alani Sivas ilinin yaklasik 80 km dogusunda, Zara ilgesinin 20 km giiney dogusunda
bulunan Korkut kéyiinde yer almaktadir. K6yiin kuzeyinde, ortalama 30° egime sahip yamagta
hacmi 3 ile 6 m® arasinda degisen serbest halde kaya bloklar1 bulunmaktadir. Kumtaglarindan
olusan bu bloklarin cografik ve morfolojik kosullardan dolayi tabanlart oyulmus ve diisme po-
tansiyelleri ¢cok yiiksektir.

Bu ¢alismada insansiz hava arac1 (IHA) kullanilarak inceleme alanimin yiiksek ¢oziiniirliikli
(0.08 m x 0.08m) sayisal yiikselti modeli (SYM) ve ortofoto goriintiisii elde edilmistir. Ortofoto
ve SYM verileri kullanilarak kaya bloklar1 sayisallastirilmis ve 6znitelikler (uzunluk, genislik,
yogunluk, alan vb.) tanimlanmigtir. Kaya diismesi analizi igin Rockyfor3D yazilimi kullanil-
mustir. Bu model ile diisen blogun enerjisi, hareket izi (yoriingesi), ulasabilecegi uzaklik (run-
out distance) gibi sonuglar elde edilebilmektedir. Kullanilan yazilimin 10 adet girdi parametresi
bulunmaktadir. Bu parametreler Arcgis yazilimi kullanilarak cografi bilgi sistemleri (CBS) or-
taminda hazirlanmistir. Sayisal yiikselti modelinin ¢éziiniirliigi 0,5m x 0,5 m olarak yeniden
diizenlenerek analizde bu sekli ile kullanilmistir. Ayrica her bir blok i¢in, blok sekli, yiiksekligi,
genisligi, uzunlugu ve yogunlugu ayri ayr1 tanimlanarak raster veriler olusturulmustur. incele-
me alani zemin tiplerine gore siniflandirilarak ayri bir parametre olarak hazirlanmistir. Yazilim
Rn ve Rt degerlerini zemin tiplerine gére segmektedir. Buna ek olarak diger bir 6nemli para-
metre egim yiizeyi yliksekligi (MOH) parametresidir. Arazide yapilan gézlemler ile elde edilen
bu 6zellik yazilimin istedigi formatta rg70, rg20 ve rgl0 seklinde 3 adet raster dosyasi olarak
hazirlanmigtir. Segilen alan i¢in rg70 sahanin % 70’ inde, rg20 sahanin % 20’ sinde ve rgl0
sahanin % 10’ unda gdzlenen piiriizliiligiiniin metre cinsinden ifadesidir.

Bu caligma kapsaminda ihtiya¢ duyulan detayli goriintiiler ve sayisal yiikselti modeli verileri
ekonomik ve kisa siirede insansiz hava araci kullanilarak elde edilmistir. Bu ve benzeri galig-
malarda ¢oziiniirliigii yiliksek sayisal yiikseklik verileri ve ortofotolar elde etmek i¢in pratik ve
ucuz bir yontem olan IHA’lar rahathkla kullanilabilir. Kaya diismesi modellemesi icin kulla-
nilan Rockyfor3D yazilimi ile bolgedeki diismesi muhtemel kaya bloklarinin ulagabilecegi en
uzak mesafeler, yoriingeleri, enerjileri, hizlar1 gibi parametreler hesaplanmistir. Bu verilerin
yardimiyla en uygun kaya diismesi 6nlem yéntemi belirlenecek ve uygulanabilecektir. Onlem
yapilari projelerinde, yer se¢imi ¢aligmalarinda, tehlike ve risk degerlendirmesi ¢alismalarinda
bu yazilimdan faydalanilabilir ve daha dogru kararlar verilebilir.

Anahtar Kelimeler: Cografi Bilgi Sistemi, insansiz hava araci, Kaya diismesi, Rockyfor3D,
Zara-Korkut.
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ABSTRACT

Natural disasters cause the loss of many lives and economic damage in our country as well
as in the world. Rock fall is the most efficient disaster after earthquake, landslide and flood in
Turkey. Rock fall is a disaster that affects mostly small areas, but it is a catastrophic disaster.

The study area is located in Korkut village, about 20 km southeast of Zara County, about 80
km east of Sivas City. There are rock blocks ranging from 3 to 6 m® in volume at the north of
the village on a scarp with 30° slope. These blocks, formed of sandstones, are undercut by ge-
ographical and morphological conditions and their fall potentials are quite high.

In this study, a high resolution (0.08 m x 0.08 m) digital elevation model (DEM) and orthopho-
to image of the study area were obtained using the unmanned aerial vehicle (UAV). The rock
blocks were digitized using orthophoto and DEM data and the attributes (length, width, density,
area, etc.) were defined. Rockyfor3D (ecorisq.org) software was used for rockfall analysis. With
this model, results such as falling block energy, motion trajectory, and run-out distance can be
obtained. The used software needs to 10 input parameters. These parameters are prepared in
Geographic Information System (GIS) environment using ArcGIS. The resolution of the digital
elevation model was resampled as 0,5m x 0,5 m and used in analysis. In addition, for each
block, raster data was generated by defining separately the block shape, height, width, length
and density. The study area was prepared as a separate parameter by being classified according
to soil types. The software chooses Rn and Rt values according to the soil types. In addition,
another important parameter is the slope surface elevation (MOH). This feature obtained by
observations made in the field was prepared as a three raster files in rg70, rg20 and rgl0 for-
mats which are appropriate for the software. For the selected area, rg70, rg20 and rg10 express
roughness observed in 70%, 20% and 10% of the field in meters respectively.

The detailed images and digital elevation model needed in this study were obtained economi-
cally and in a short time by using unmanned aerial vehicle. In this and similar works to obtain
high resolution digital elevation data and orthophotos unmanned aerial vehicle; which is a
practical and inexpensive method, can be used easily. The parameters of probable falling rock
blocks such as the run-out distances, trajectories, energies, and velocities were calculated by
Rockyfor3D software used for rockfall modeling in the region. With the help of this data the
most appropriate rockfall prevention method will be determined and will be able to apply. In
the prevention projects, in site selection studies, in the studies of hazard and risk assessment
this software can be used and more accurate decisions can be made.
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