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Genel olarak, bir yamagtaki kaya, toprak zeminin veya molozlarin yamag asag1 hareket etmesi
olarak tanimlanan heyelanlar iilkemizde neden olduklar1 kayiplar agisindan depremlerden
sonra ikinci siradadir. Heyelanlar, can kayiplarina neden olmanin yani sira, kentlesmeye
zarar vermekte, tarim ve orman alanlar1 ile akarsularin kalitesi lizerinde olumsuz etkiler
olusturmaktadir. Ornegin; Tiirkiye ve Yunanistan arasinda olan giiney Avrupa’ya kadar
dogal gaz saglayacak Biga yarimadasindan gecen boru hattt 2006 Subat’inda yarimadada
meydana gelen bir heyelanla hasar gérmiistiir. Heyelanlarda meydana gelmis zararlar, ayri
olarak degil heyelan: tetikleyen faktdrlerden olan deprem ve asirt yagis siirecleri igerisinde
degerlendirilmekte dolayisiyla heyelan zararlarinin boyutlari gergeginden daha az olarak
belirlenmektedir. Canakkale ilinde, Akdeniz ve Karadeniz gecis iklimi hiikiim stirmektedir.
Caligma alanlarinda, zemin suyunun temel kaynagi meteorik olup, bu sular hidrolojik
cevrimin en 6nemli bilesenidir. Bu iklime gore zeminin suya doygun oldugu Aralik-Nisan
donemlerinde gerceklesecebilecek ve bolgede yiiksek bir siddete neden olabilecek bir deprem
mevcut heyelan alanlarini tetikleyebilir. Genel olarak heyelanlar arazide toprak, kaya, egim
derecesi, arazi Ortiisii, yeralt1 su seviyesi, jeoloji vb. drneklenerek izlenmektedir.

Heyelanlar, ayn1 zamanda yerkabugu hareketlerinin de bir sonucu olarak ortaya ¢ikan en
onemli doga olaylarindan biridir. Genellikle heyelan hareketi toprak, kaya, suni dolgu
gibi malzemelerin yiiksek egim faktdrii sonucu disa dogru ve asagi dogru hareketi ile
sonuglanmaktadir. Ayrica, depremsellik yontinden aktif bolgeler de depremin tetikleme
etkisiyle ikincil afetlerden toprak kaymalart da meydana gelmektedir. Kiiresel Konumlandirma
Sistemine (GPS) dayali olarak heyelan hareketlerinin hassas konumlarini ve heyelan modelini
olusturma amaciyla birgok ¢aligma gergeklestirilmistir. Siirekli veri toplama veya kampanya
tipi yapilan GPS 6lciileriyle heyelanlar etkin olarak izlenebilmektedir. Siirekli veri toplama
sayesinde milimetre dogrulugunda konumlandirma yapilirken buna karsin kampanya tipi
kisa siireli dlciilerde olast hata kaynaklari ortaya ¢ikabilmektedir.
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Bu galismanin amaci, Canakkale ilinde yer alan Adatepe heyelaninin mekansal ve zamansal
olarak modellenmesidir. Bu amagla tesis edilen 22 istasyonda 2013 - 2014 yillar1 arasinda
ii¢c kez kampanya tipi GPS odlgiileri gergeklestirilmistir. Heyelan hareketlerinin modellenmesi
amactyla lic donemlik GPS o6lgiileri kullanilarak deformasyon analizi gergeklestirilmistir.
Belirlenen deformasyon oranlar1 strain (gerinim), hiz ve yer degistirme vektorleri ile ifade
edilmektedir. Boylece oOlgiilen GPS istasyonlart kullanilarak heyelan bolgesindeki olasi
kayma hareketlerinin karakteri ortaya ¢ikartilmistir. GPS noktalarmin her birinin belirttigi
farkli istatistiksel 6zellikler kullanilarak heyelan alaninin homojen olmayan yapisi da kolayca
ortaya c¢ikarilmistir.

Anahtar Kelimeler: Heyelan, Biga Yarimadasi, deformasyon analizi
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ABSTRACT

Generally, moving down the slope of a rock, soil or debris can be defined as landslides that
are ranks second in terms of caused losses after earthquakes in Turkey. Landslides, harm to
urbanization as well as loss of lives and economic losses. Moreover they adversely affects
to agricultural, forest areas and the quality of the rivers. For example, the gas pipeline
between Turkey and Greece, which will provide gas to the Southern Europe passes through
the Biga Peninsula. This pipeline has been damaged due to a landslide occurred in February
2006. Landslide hazards are evaluated in the earthquake and heavy rainfall processes that
are the most important factors triggering landslide, and as a result the size of the hazards
is estimated lower than the fact. In Canakkale, the climate prevails in transition climates
of the Mediterranean and Black Sea. So the main source of water in the project areas is
meteoric water that is the most important component of the hydrological cycle. Moreover a
violent earthquake can trigger existing landslides during the period of the water-saturated,
especially in the period of between December and April. Conventionally, landslides are
monitored by sampling of soil, rock, slope, land cover, underground water level, geology in
the field and so on.

Landslide is one of the most important natural phenomena, and is also a result of earth’s crust
movements. Landslides generally result in the outward and downward movement of slope-
forming materials consisting soil, rock, artificial fill and etc. Moreover, possible earthquakes
in active areas seismically are one of the main reasons of triggering landslides as secondary
disasters. There have been many studies based on the Global Positioning System (GPS)
observables to compute the three dimensional positioning of established sites, and to model
landslides precisely. We can monitor landslide with GPS using continuous data collection or
the type of campaign surveying. While continuous data collection provide a millimetre-level
of accuracy, the accuracy decreases with the shorter sessions, e.g. campaign surveying, due
to possible sources of error.
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The aim of this study is to analyze the spatial and temporal behavior of the landslide
located in Adatepe Town, Canakkale, NW Turkey. A network consisting of 22 sites has been
designed surveyed three times from 2013 to 2014 using GPS. The deformation analysis has
been performed in order to model the parameters of movements for the landslides based on
the GPS sites using three epochs. The rates of determined deformation are summarized by
strains, velocities and also displacements. Thereby, all the landslide region can be easily
characterized using the GPS sites of the network. Individual GPS sites showed various
statistical properties due to their relative movements.
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