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Aragtirma sahasi kuzeybati Iran'da yiiksek roliyefte morfotektonik ozellikler gosteren Tebriz sehri ve
gevresini ihtiva etmektedir. Bolgenin jeolojisi ¢arpisma sirasinda ve sonrasinda devam eden sikigma
tektonigi sonucu meydana gelmis biiyiik 6l¢ekte kivrim ve faylar iceren, kirintili sedimanter birimlerden
ibarettir. Kirik zonlarimin ¢ogu diridir ve biiyiik tahripkar deprem ocaklarini igerir. Bolgesel basing tektonigi
Kizil Deniz Rift zonu agilimimin kuzeye gogii neticesinde gelismistir. Dogu Tiirkiye- kuzeybati iran- giiney
Kafkasya’dan ibaret genis bolgedeki basing gerilmeleri mevcut faylarin depremlerle yeniden dirilmesine
yol agmaktadir. Bu bolgedeki fay diizlemlerinin geometrik ve kinematik 6zellikleri, kirtklarin 6nemli
o6lgtide ters bilesenlere sahip, dogrultu atimli faylar olduklarmi gostermektedir. Tebriz Kuzey Fay Zonu
(NTF) kent alaninin hemen kuzey kenarindan gecen, yaklasik KB-GD uzaniml bir ¢ok fay yiizeylerinden
olugmaktadir.

Geemis 1300 yil miiddetinde elde eldilen tarihi kayitlar gostermistir ki, Tebriz ve ¢evresinde biiyiikliikleri
7.0 den yukar1 en az 6 tahripkar deprem meydana gelmistir ve sehir ¢ok agir hasar gérmiistiir. Bu
depremlerin ortamala tekrarlama miiddeti yaklasik 225-230 yildir. Son biiyiik deprem (M: >7.0) 1789 (226
yil once) meydana geldiginden, tarihi deprem istatistigine gore, gelecekteki ¢ok biiylik tahripkar bir
depremin Tebriz g¢evresinde vukua gelmesi ihtimali hayli yiiksektir. Son 50 yil miiddetindeki cihaz
kayitlarindan ise NTF zonu i¢in su sonuglar ¢ikartilabilir. (1) Depremlerin ¢ogunlugunun biiyiikligi 3.9 -
4.7 arasinda ve derinlikleri 7-20 km arasinda degigmektedir. (2) Tebriz sehir merkezi batisindaki faylarda
daha yiiksek sismik etkinlik mevcuttur. (3) Tebriz fay1 bati boliimiindeki (M: >4.0) depremlerin parametre
degerleri a=5.89 ve b=1.19 olarak hesaplanmistir. (4) Biiyiikliikleri 5.0, 5.5, 6.0, 6.5 ve 7.0Mb olan
depremlerin tekrarlanma miiddetleri cihaz kayitlar1 ve bolgesel parametrelere bagl olarak 1.1, 4.5, 17.7,
69,9 ve 275.4 yil seklinde tesbit edilmistir. Neticede, Tebriz Kuzey Fay zonunda mevcut aktif faylar i¢in
hesaplanmis beklenen en yiiksek deprem biiyiikliigii ve siddetinin 7.16 Mb ve 9.36 MSK olabilecegi
goriilmektedir. Tebriz Fay Zonunda bilinen en biiyiik tarihi depremler 1042’de (M: 7.3), 1641’de (M: 6.8),
1721’de (M: 7.3), 1780’de (M: 7.4) ve 1786’da (M: 7.1) meydana gelmistir. Tebriz Fay Zonu bu
depremlerin olusturdugu ¢ok sayida kirik yiizeylerinden ibarettir. Hemen biitiin faylar dogrultu atimli, SS,
sag yanal ve 6nemli miktarda ters atim bilesenine sahiptir. Genel olarak kuzey blok yiikselmistir. Toplam
uzunluk 240 km’ye erigir. NTF zonu ii¢ biiyiik segmente ayrilabilir. Tebriz kent sahasin1 kuzeyden kusatan
orta segment, kuzeybatiya uzanan Tirkiye'de Dogubayazit ve Agri Faylarina birlesen sement, ve
giineydogu yoniinde Sarab faylarina birlesen segment halinde. Tebriz Fay kusagi kuzeybatiya dogru, Sufia
ve Tassush Faylarina baglanmaktadir. Giineydoguya dogru ise Bozkush, Diizdiizen ve Sarab faylarina
baglanmaktadir. Ortadaki zonda genel kirilma sistemi, saga-basamakli ¢oklu sigramali geometriye sahiptir.
Faylarda sag atim egemendir, ancak biiylik degerlere varan ters atimlar da karakteristiktir. Yatay hareketler
3-5 m’den 95-100 m’ye kadar, ve diisey hareketler ise 1-3 m’den 10 m’ye kadar degismektedir. Yaklagik
olarak yatay hareketler diiseylerin 2-7 kati kadar fazladir. Bu orta zonda, aralarinda kiigiik ve orta 6lgekte
cek-ayir ¢okiintiilerin olustugu, tipik dogrultu-atimli fay geometrisi egemendir. Tebriz Fay zonunda en az
atim oran1 1.7-2.0 mm/y1l olarak tesbit edilmistir. Bu makalede orta segment olan esas Kuzey Tebriz Fay
Zonu i¢indeki aktif faylarin geometrik dokusu, hareket tarzi ve topografyadaki ifadesi esas alinarak, sismik
risk degerlendirilmesi yapilmistir.
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ABSTRACT

The research area, in northwest of Iran has high relief morphotectonic features, around the city of Tabriz.
Geology formed predominantly by a variety of clastic sedimentary units. Deformation of these rocks
(Neogene Formations) during compressional tectonic evolution of the area has resulted in the formation of
many large-scale fold and fault structures. Majority of them are active and includes loci of severe
earthquakes. Regional compressional tectonic context originated by northward migration of seafloor
spreading in the Red Sea Rift. Compressional regional stresses are responsible for the co-seismic
reactivation of existing faults, in the Region comprising of northwestern Iran- eastern Turkey and south
Caucasia. Geometric and kinematic characteristics of the fault planes reveal that most large-scale faults
are strike-slip faults of significant reverse component and located within the major North Tabriz Fault
(NTF) zone that extends from the northwest to southeast sides of Tabriz Urban area.

Available historical earthquake data reveals that during the past 1300 years, at least 6 major earthquakes
of magnitudes M >7.0 have occurred in Tabriz area and during each of these events the city of Tabriz have
been totally destroyed. Since the mean return period of these events is 230 years and the last major
earthquake event in Tabriz area have occurred in 1789 (226 years ago), on the basis of historical seismic
data, it can be argued that the occurrence of future big earthquake in Tabriz area, is almost arrived.

The examination of instrumental earthquake data for the period of past 50 years also reveals that; (1)
majority of earthquake events have magnitudes ranging from 3.9 to 4.7 with focal depths, ranging from 7
t020 km, (2) most of the earthquake events occur along the western section of Tabriz fault zone, (3) the
value of earthquake parameters in Tabriz area, calculated on the basis of data for the event of Mb>4.0, are
(a = 5.89) and (b=1.19) and (4) the return periods for the magnitudes of 5.0, 5.5, 6.0, 6.5 and 7.0Mb,
calculated on the basis of instrumental earthquake data and regional earthquake parameters, are 1.1, 4.5,
17,7, 69.9, and 275.4 years, respectively. Finally, the results of calculation of maximum expected
magnitude and intensity from the reactivation of existing active faults in Tabriz area, reveals that the most
powerful earthquake in the future can be expected from the reactivation of Tabriz Fault Zone and the
maximum magnitude and intensity of this event supposed to be 7.15 Mb and 9.36 MSK, respectively.

Largest earthquakes occurred in Tabriz Fault Zone include 1042 (M:7.3); 1641 (M:6.8); 1721 (M:7.3);
1780 (M:7.4) and 1786 (M:7.1). Tabriz Fault (TF) composed of several segments (a series of surface
ruptures) caused by events of 1721, 1780 and 1786 AD. Tabriz Faults are SS, lateral faults, with uplified
northern blocks. Total length reaches 240 km. TF merge into Sufian and Tasush Faults, to the west and
Bozgush, Duzduzan and Sarab Faults, to the east. General fracture system has multiple right-stepping en
echelon geometry. Horizontal displacements change from 3-5 m to 95-100 meters, and vertical
displacements 1-3 m to 10 meters. Horizontal displacements are two-to-seven times larger then vertical
displacements. TF zone has typical strike-slip fault geometry, with small scale pull-apart depressions.
Minimum slip rate along TF are estimated as 1.7-2.0 mm/year. In this report, risk assessment has been
done for the central segment of NTF zone, on the basis of fault geometry, surface features, sense of
displacements and seismicity.
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