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23 Ekim 2011 Van depremi (Mw 7.2) Dogu Anadolu’da son yiizyilda meydana gelmis en biiyiik
depremlerdendir. Deprem 605 can kaybina ve yaklasik 4150 kisinin yaralanmasina neden olmustur.
Dismerkezi (38.7578°K - 43.3602°D) Van kentinin yakin kuzeyine rastlayan ana sokun derinligi 16
km’dir ve fay diizlemi ¢dzlimleri depremin bindirme/ters fay mekanizmasiyla gelistigini dnermektedir.
Sahada gozlenen yiizey kiriklart depremin kuzey-kuzeybatiya egimli ters fay/bindirme niteligindeki
Van Fayr’ndan kaynaklanmis oldugunu géstermektedir. Van Fayi, Ergek Golii ile Van Golii arasinda
DKD-BGB genel dogrultuludur ve karada toplam 27 km uzunluktadir. Faym Van G&lii tabaninda, batrya
dogru en az 20 km devam ettigi sanilmaktadir. Bat1 ucunda, yaklasik 12 km uzunlugundaki bélimiinde
tek fay parcasindan olusur. 15 km uzunlugundaki dogu yarisinda ise ortalama 2 km genislikte, birbirine
paralel uzanan iki alt par¢adan olusmaktadir. Genel morfolojide fayin kuzey (tavan) blogu yiiksektedir.
Tavan bloktaki Kuvaterner yasl gol-akarsu ¢okellerinde izlenen kivrimlar, yiikselmis gol taracalar1 ve
eski kiy1 izleri fayin aktivitesini belgeleyen olusumlardir.

23 Ekim 2011 depreminde, Van Fay1’nin karadaki 12 km’lik bat1 boliimiinde yiizey faylanmasi gelistigi
gozlenmistir. Dogal zeminde yiizey kiriklari ¢ogunlukla fay cephesine paralel uzanan kilcal tansiyon
catlaklart seklinde izlenir. Tansiyon catlaklari birka¢ metre uzunlukta, genelde sag yonde arali agmali,
ancak siireklilik sunmayan yapilar seklindedir. Fay tarafindan dik veya dike yakin agilarla kesilen asfalt
ve stabilize yollar ile beton sulama kanali gibi rijit yapilarda ise yiizey faylanmasi K-G veya KKB-
GGD yonlii sikisma/kisalma sonucunda gelisen deformasyonlarla taniabilmistir. Olglimlerimiz yiizey
kirig1 boyunca kuzey blogunun ortalama 10 cm yiikselmis oldugunu ve iki blok arasinda ortalama 9-10
cm yatay yonde kisalma gergeklestigini gostermektedir. Diisey Gtelenme yaninda bazi lokalitelerde
yaklasik 4-5 c¢cm sol yonlii dogrultu atimli yerdegistirmeler de gozlenmistir. Bu veriler fay diizlemi
¢oziimleri ile uyumlu olup depremin sol yonlii dogrultu atim bileseni olan bindirme/ters faylanma
mekanizmasi i¢inde gelistigini agiklar. Kiriklarin 6zelliklerine gére depremde fay boyunca fleksiirel
biikiilme seklinde yiizey deformasyonu gelistigi soylenebilmektedir. Ote yandan, Van Gélii’niin Ercis
Korfezi boliimiinii olusturan ve Van fayinin tavan bloguna rastlayan kiy1 kusaginda giincel kiy1 ¢izgisinin
depremde tektonik olarak 15 — 42 cm arasinda degisen degerlerde yiikselmis oldugu gdzlenmistir.
Kiy1 ¢izgisindeki en biiyiik yiikselme degeri episantral alana rastlar. En kii¢iik ylikselme degerleri
ise goliin kuzey kiyis1 boyunca olgiilmiistiir. Kiy1 kusagindaki bu morfotektonik degisimler 23 Ekim
2011 depreminde kaynak fayin tavan blogunda bolgesel dlgekte topografik yiikselme ve genis 6lgekli
ondiilasyonlarin meydana geldigini gostermektedir. Deprem biiyiikliigii ile fay uzunlugu arasindaki
gorgiil bagmtilara gore depremde gelisen yiizey kiriginin bu calismada haritalanandan daha uzun
olmasi beklenir. Ancak, yiizey kiriklarinin 6zellikleri ve tavan blokta meydana gelen morfotektonik
degisimler 23 Ekim 2011 depreminde Van fay1 boyunca derinde gerceklesen kirtlmanin tamaminin
ylizeye yansimadigimi gostermektedir. Bunun nedeni, derinde meydana gelen yerdegistirmenin bir
kisminin tavan blogundaki kivrimlanma ile karsilanmasidur.
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ABSTRACT

On 23 October 2011 at 13:21 local time, Van Region was shaken by a devastating earthquake (Mw 7.2),
which killed 605 and injured 4150 people. The earthquake's epicenter is located at latitude 38.7578°N
and longitude 43.3602°E, 25 km north of the Van, and the earthquake has a depth of 16 km. Both focal
mechanism solution and observed surface rupture indicate a north-northwest dipping reverse fault.
The earthquake was generated from Van fault which is 27 km-long on land between Van and Ergek
lakes with a general ENE-WSW strike. The western continuation of the faulting inside Lake Van is
interpreted to be at least 20 km according to magnitude-fault length empirical relation. The Van Fault
consists of two sections, western and eastern. The western section forming a single fault trace is 12 km
long and the eastern section is composed of two parallel sub-sections in a 15 km long and 2 km wide
zone. In general morphology, the northern block (hanging wall) of the fault is up. Folds of Quaternary
lacustrine-fluvial sediments, uplifted terraces and paleo-shorelines at the hanging wall clearly indicate
the activity of the faulting.

23 October 2011 earthquake generated 12 km surface rupture at the western on land section of the Van
Fault. The surface rupture generally consists of tensional cracks parallel to the fault on the natural
ground. These discontinous tensional features generally consist of few meter long right-stepping
cracks. N-S or NNW-SSE oriented compressional/shortening deformation is mostly identified on rigid
infrastructres like asphalt and stabilized roads, and concrete irrigation canals, which are perpendicular
or sub-perpendicular to the fault trace. We measured about 10 cm uplift of the hanging wall and 9-10
cm lateral shortening of two blocks along the observed surface rupture. Moreover, we determined 4
to 5 cm left lateral displacements accompanying the vertical offsets at some of localities. These offset
measurements are all compatible with the focal mechanism solutions, which point thrust faulting with
left lateral component. Surface deformation generally has a flexural shape along the fault trace. We
also measured vertical uplift values, changing from 15 to 42 cm along the coastal zone of the Ercig
Bay. The maximum observed uplifted line is very close to the epicentral area, while the minimum one is
located at the northernmost shore of Lake Van. These morphotectonic features reflect a regional uplift
and formation of large-scale ondulations at the hanging wall of the source fault after the 23 October
2011 earthquake. Empirical parameters point a longer rupture length than the observed fault trace.
Our observations on the characteristics of the surface rupture and the morphotectonic features show
a faulting event, in which the rupture process did not reach to the surface at every section of the Van
Fault. This might be related folding on the hanging wall of the Van fault.

Keywords: Surface Rupture, 23 October 2011 Van Earthquake, East Anatolia



