
e.ahmadzadeh@hotmail.com   *
35

         
  

      
5    4    3   2   (* 1)  

             .1
            .2
            .3

         .4
            .5

            -        
                 -  
               .   
                  
        .         
       –       10   
            .       
 3/5 ±0/5 (MW=7/4 1780)          
          .    0/5  0      
    -             (H/V)  
      .       GPS         
                    
  (MW  )              
              .    6/4 
                   7 

.  (MW=7/4)   1780    

               :   
.

91/12/27 :  
92/7/8 :  

        
 .            

          
           12   
           

47 35  1393           



...      

36

  .(Ambraseys and Melville, 1982; Berberian, 1997)
            
  Berberian, 1997; Solaymani Azad, 2009)
        (1388    
    (Hessami et al., 2003)     
 Masson)    230       
            (et al., 2006
     1/6       
           
       .    
     -       
    (Hessami et al., 2003)    
            
           
  18          

.      
  120        
  (E 135  - N 115 )   -    
            
            
 Berberian)          
  Ambraseys and Melville (1982)  . (and Arshadi, 1976
           
            
            1721
Kara-    .       1780

        khanian et al. (2004)
  (     )      
           
 Berberian,) .           

 .(1997; Solaymani Azad, 2009
Kara-            
        khanian et al. (2004)
    -         
            
     (  - 1390   ) 
    .          
           
    -       
            
              
           
         .  
            
            .  

          
           .  
   -       
 )  I        .  
 -1390   )    (  -1390  
  )          (
         (

.     
         
          
    Hessami et al., (2003) .      
           
            
   .       3/1-6/4   4 ±0/5
          
 Djamour     (GPS)    
 25 GPS       .   et al., (2011)
      8      
       Masson et al., (2006)  
           1-2±1  
      .       
           
          
       Ritz et al., (2011) .  
  322±20        
  (     )     
 ]       7    
          7    
Kara-)     (GPS   ) 

 .(khanian et al., 1996; Hessami et al., 2003

 
            
            
          
              
           
         .     
     46˚  30'  46˚  00'    
       38˚  30'   38˚  00'  
  .         500   
         

.(1 )        

 



   

37

 
         
          
      ...        
           
           .  
   ...        
           
    .       
           
           
   .(2 )       
            
  .            
            
            
         .  
 Hessami et al., )         

 .(2003; Solaymani Azad, 2009
          
            

           
   .           
   (1:20000   1:55000   )    
             
        2/5  
    -         
     .      
            
       7    41   
           

 .     
            
 )            
          (  
    .        
     3  2     
  60        -   
        .    
    14  12      
           .

 .        

   ) .  90     SRTM                 .1 
.(     2  



...      

38

                     7 Landsat     .2 
 Solaymani Azad  Hessami et al., (2003)  Karakhanian et al., (2004)        .       

.(     6  5  4  3       )  (2009)

  
       
            
             
 .              
          

 .           
            
            
    .       
     20       
 48   3/5      .(3 ) 
             
            

 .    
            
            
      .(4 )      
           
         .  
        .  

           
         (  5   1)  
 .           
           
           

   .(1390   )
          
             
       .     
             
       .      
  .          
           

 .            
        
          
         2/9    
 (5 )    (   )  
          )
   Hessami et al., (2003)    4/20 
              .(



   

39

     (B  (           )    Google Earth    (A .3 
  .     (C     2      .            

.(      20       ).            

A

B

C



...      

40

  (B Google earth     (   )                (A .4 
           (C                  

           (D                    
 .        -    

 .    1780
            
    3/5       
       10     
             
            .(6 )
           
  10         

.     
          2/5   
         -   
  .          
             
            

 .          
            
            

 .(7 )
      (1390)     
            
            
         -   
            
    (   )     

 .    
       N 120 E    
 .            
           



   

41

  2/9   A1     (A2              (A1 .5 
   B1     (B2              (B1    

               .       GPS  .      3 
.         

            
           

 .    
           
 .          
          
       Hessami et al., (2003)  
           
    (    ) -  
 3600            
           
     .    1780   
     4 ±0/5     1

 .(Hessami et al., 2003)
     Solaymani Azad (2009)    
           
    33/5         
 1721           

         .  
           
 -            
             
 .(Solaymani Azad, 2009)       
       Fathian Baneh et al., (2011)
          
           
  7/4          
              
      .   1780  
           
   )  ( 1170   1100)     
        (Hessami and Jamali, 2008
          
             
             
 .             
1. slip per-event



...      

42

   (B Google Earth                  (A .6 
            3/5   10      (C         
   (D        GPS                 

.                           C 

AB

C

D



   

43

               )        1:55000     .7 
 .(   

           
          
   46˚ 8' 26/79˝   38˚ 11' 36/17˝ 

.(8 )      
             
          
           
 ...           
        -   12 .  
            .  

 .      
           
       ) .     9
             
           .(   
   .           
         9     
   4       .    
         3     
     .          

       8  7 6 5   
     1   .   
           

 .         
             
          

  .      
         
      (Vf)    
    H   Vf       .(10  )
  5            
             
         2  1  
      .(2  )      
 Wells and Coppersmith       
         (3 ) (1994)

.(2 )   
1) Net Slip = H/Cos(Rake)
2) Net Slip = Vf / Sin (Rake)
3) FStrike-Slip: MW = 7.04 + 0.89 log (AD)



...      

44

 .                         .8 

                   .1 

12   

1      F5  F1   F2  F3  F4     

2 9  9    F6  

3 4  4    F10  F7  F8   F9     

4 3  3    F12  F11     

1. Event
2. Event Horizon



   

45

      .                     .9 
                         .        

.           

                -2 

MWMW (AD) 
G

MW (AD) 
SS

Net Slip
(m)

H 
(m) 

Vf 
(m)

Number of 
Event

0.5 ± 76.97.010.730.720.781
0.03 ± 6.46.366.420.160.150.22
0.05 ± 6.46.446.50.220.210.253
0.05 ± 6.656.66.70.220.210.394

      Vf       
      Net Slip    H
      MW     AD  

.  

 
         
          
          
      .      
           
          
         .    
  3/5 ±0/5       
          
 0/5  0    .     
           .   

             
           
             

 .        GPS  
             
          
       )      
   10        
       –   
         (    

.     MW=6   
         
     7       
             
          
  1780         
  1780          



...      

46

        .  (MS=7/4)
           
          4  6 9 12
 .           

          
         
      (  )   
     .        
          
         

.  

 .   .   .    .   -

   .1390  . .    .   .  
     -       
          
          

 .  
   .  -1390  .    .   -
     .1:25000   I   

 .   
   .  -1390  .    .   -
  .   .1:25000      

 .      
  .    .    .   -
       .1390  .   
.        .1:25000 
   .    .   .    -
          .1388  .

                   .10 



   

47

    -   -     
 .       -       
         

.    

- Ambraseys, N. and Melville, C.P., 1982. A history of 
Persian Earthquakes. Cambridge University Press, Cam-
bridge, 223.

- Berberian, M., 1997. Seismic sources of the Transcau-
casian historical earthquakes. In: Giardini, D., Balassan-
ian, S. (Eds.), Historical and Prehistorical Earthquakes in 
the Caucasus. Kluwer Academic Publishing, Dordrecht, 
Netherlands, 33-311.

- Berberian, M. and Arshadi, S., 1976. On the evidence 
of the youngest activity of the North Tabriz fault and the 
seismicity of Tabriz city, Rep. 39, Geological Survey of 
Iran.

- Djamour, Y., Vernant, P., Nankali, H. and Tavakoli, F., 
2010. NW Iran-Eastern Turkey present-day kinematics: 
results from the Iranian Permanent GPS Network. Ac-
cepted in Geophysical Journal International, 307, 27-34.

- Eftekharnejad, J., 1975. Brief history and structural 
development of Azarbaijan. Geological Survey of Iran, 
internal report, 8.

- Fathian Baneh, A., Solaymani Azad, S., Nazari, H., 
Ghorashi, M. and Talebian, M., 2011. Preliminary results 
of new paleoseismological investigations along the North 
Tabriz Fault, NW Iran. International Union of Geodesy 
and Geophysics (IUGG) General Assembly, Melbourne, 
Australia 28 June-7 July, 2011.

- Hessami, K. and Jamali., F., 2008. New evidence of 
earthquake faulting in the Tabriz city, NW Iran. Geosci-
ence, 17, 156-161.

- Hessami, K., Pantosi, D., Tabassi, H., Shabanian, 
E., Abbassi, M., Feghhi, K. and Solaymani, S., 2003. 
Paleoearthquakes and slip rates of the North Tabriz Fault, 
NW Iran: preliminary results, Annals of  Geophysics., 46, 
903-915.

- Karakhanian, A.S., Trifonov, V.G., Philip, H., Avag-
yan, A., Hessami, K., Jamali, F., Bayraktutan, M.S., Bag-
dassarian, H., Arakelian, S., Davtian, V. and Adilkhanyan, 
A., 2004. Active faulting and natural hazards in Armenia, 

Eastern Turkey and North-Western Iran. Tectonophysics. 
380, 189-219.

- Masson, F., Djamour, Y., Van Gorp, S., Chéry, J., Ta-
tar, M., Tavakoli, F., Nankali, H. and Vernant, P., 2006. 
Extension in NW Iran driven by the motion of the South 
Caspian Basin. Earth and Planetary Science Letters. 252, 
180-188.

- Ritz, J.-F., Rizza, M., Vernant, P., Peyret, M., Naz-
ari, H., Nankali, H., Djamour, Y., Mahan, S., Salamati, 
R. and Tavakoli, F., 2011. Morphotectonics and geodetic 
evidences for a constant slip-rate along the Tabriz Fault 
(Iran) during the past 45 kyr, American Geophysical Un-
ion (AGU). Fall Meeting. abstract #T44A-07.

- Rizza, M., Vernant, P., Ritz, J.F., Peyret. M., Nankali, 
H., Nazari, H., Djamour, Y., Salamati, R., Tavakoli, F., 
Chery, J., Mahan, S.A. and Masson, F., 2013. Morphotec-
tonics and geodetic evidences for a constant slip-rate over 
the last 45 kyr along the Tabriz Fault (Iran). Geophysical 
Journal International (JGI). 193 (3): 1083-1094.

- Solaymani Azad, S., 2009. Evaluation de l'alea sis-
mique pour les villes de Tehran, Tabriz et Zandjan dans 
le NW de l‘Iran approche morphotectonique et paleosis-
mologique, Phd. Thesis, Faculté des Sciences et tech-
niques du Languedoc l‘Université Montpellier II (France). 
151.

- Solaymani Azad, S., Philip, H., Dominguez, S., Hes-
sami, Kh., Shahpasand zadeh, M., Forutan, M., Tabassi, 
H. and Lamothe, M., 2012. Paleoseismological and mor-
phological evidence of slip variations along the North 
Tabriz Fault (NW Iran), in press in Geophysical Journal 
International (GJI).

- Vernant, P., Nilforoushan, F., Hatzfeld, D., Abbassi, 
M.R., Vigny, C., Masson, F., Nankali, H., Martinod, J., 
Ashtiani, A., Bayer, R., Tavakoli, F. and Chery, J., 2004. 
Present-day crustral deformation and plate kinematics in 
the Middle East constrained by GPS measurements in Iran 
and northern Oman. Geophysical Journal International 
(GJI). 157, 381-398.

- Wells, D.L., and Coppersmith, K J., 1994. Empirical 
relationships among magnitude, rupture length, rupture 
area, and surface displacement. Bulletin of the Seismo-
logical  Society of America. 84, 974-1002.


