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1 - Ramirez 
2 - Bull et al. 
3 - Rockwell et al. 
4 - Wells et al. 
5 - Silva et al. 
6 - Guarnieri et al. 
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1 - Falcon 
2 - Hinz and Mcquillin 
3 - Tectonic Geomorphology 
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� �D>) ���? ����9 �	 ;� 	0� �& �8���

�� ���6)h/H=1( ) ��
� �D>) ���?0�,� �	 �Ei 	0� �?h/H=0.0�� �� ���s?  (  

 #�+� $� ��7�� ��� ���4� �& ���
� �� �	 ��4E? S��! 	0� �� ��%�
4_�� ��� ��7�� S-� S�05? �&��      

 B ���%�� ����%8�� ;�� �� ��%�
4_�� 1&�X%)& ���* #�&0)& �pD� ��& �� $0��� �&�� #	�� #&� ;� .0)��* ��

 ��� #�%4* ����&06 �&�� 0��)&
? ��& �& ���%�
4_�� ������& ��-��& #�?
� . ��& ��
� �	 �0�,� �)���#0�� F��  �&

��& �5�6 ��z.  

Hi = (Average elevation – min elevation / max elevation – min elevation)  

  

                                                      
1 - Strahler 
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�L8:> 
PCI J��&+ V7K M<�� )AF(  

 
��� .0�� �� $��� &� �%��� ���� ���B��) �& ���) �*0� w� 
��� ��&AF  �� �8-�� ��
� $��>? W0� ��

	
� �� �5��7� ��� �D�&� �& #	�E%�&. ��:
�)1  �$&��-�� B2004(  

AF=100(Ar/At)  
� ��& �	 �D�&AF  ���
� $��>? W0� 
���Ar ��&��� #0)��*�� �	 ��
� ���4�  ��&��� ��&� ��� �	 ���( ���

(h��� �%�
,�� f4� ��) �,i&  BAt ��:
�)��& (h��� �%�
,�� f4� ��) �8-�� ��
� S� ���4�  �$&��-�� B

2003�� �y) �	 $���6 �+6 �	 &� ��
� {" B ��&� S��� �� ��&	 �6
? �%4��� ( .0)��*  

 
���AF  $& �� �*& .��& �%��� ���� �*0� w� $& �� ���G? �&�� �5���� dB�AF  	B0� �	50  $�8) 0���

 �& �%8�� �� �%�� ��	�>� .��& $��>%� Q��� �8-�� ��
� �� ��& ��& #0��	50   .��& $��>? W0� #0��	 $�8)

��	 �� H,D� ��	�>�  	0� �& $��>? W0� 
��� �&�� #0��50 #0� �4�  �� $��>? 
��� jQ� �� ���%) �	 0)&

#0� 
�8� ��� P�
i  .��&  

 
 Y8�4  :$��>? W0� 
��� ���* #�&0)& #
7) A���)  

 

jQ� 1    10  AF-50] >    [ :    (�5�6) 0�0� �*0� w�  

 jQ�2  10 -5 [ AF-50] =   :     (�)���) T�
%� �*0� w� 

 jQ�3    5   [AF-50]  <    :     (R�G�) R�E� �*0� w�  

  


;(�� �:  

 )E� h
L� i�:O M<��  

                                                      
1 - Mollin 
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���SL   ���G� �0�	�* p��8? �Y)� j��& �� .��& �>D�� �&
� B \� B e�� ��B�>� ��)��	B� P�0! ��.x? �7?

 �8�� �)�+*�) ���s? �� B ��	 ����9 �� ��	F�� �& 
��� �	0� $& �� �6
? S��! B �)�+*�) A�& (& ���5�6SL 

� .��&#�&0)& ��	�> ���*  #0�SL  �&��58  #���� 1B06 �	 ��" #�! ��
� ���1 .��& #0� #	�B�  

 =�;�CUl
: ����� M<��  

 �>D�� ��& �	 .��& R,%�� ��� �0�,� �	 ���4� h��
? �X)��� ��%�
4_�� 
���58  ����� 	�
� ��
� ���

 #���� 1B06 �	 �� �%(�� B �%(�* �&�! ��%�
4_��2 & #0� ���+(  .��  

�R7� mB M<��  

 �*0� w� 
��� ����� ��� �%(��AF  #���� 1B06 �	3  �&��58 .��& #0� #	�B� ��" #�! ��
� ���  

�: M<�� =7�D b�@ (?
]��
� ��
��)  

1& �)B0��1  1���	 $&��-�� B2008 ��B&	 �&��  �D�&� ���)�_�& \
�6 �	 &	&
)&��� ����) �*0�� F�� ���5�6

�� �&�� &� �0�06:0)& #	�� �(�G� �� 
��� ��X)�  

Iat2 = S/N  

 Iat���� ���5�6 ���G� : �%���  

S 
��� jQ� |
��� : ��� ;� �	 �� ��
�  

N 
��� 	&0G? : ��� �� �	 #0� #	�E%�& ��� ��
�  

    :0)& #0� �0�� �%�	 #	� ��+" �	 �� ��
� ��� ���5�6 ��X)��� ���G� � �) H�>7? ��& �	  

 -  jQ�1 1 < Iat <1.5         �5�6 ���4� :  

 -  jQ�2     1.5 < Iat < 2    �5�6 :  

 -  jQ�3       2 < Iat < 2.5  �5�6 ���) :  

 -  jQ�4     2.5 > Iat        =� ���5�6 :  

#�&0)& ��	�>� ���*  #0��*0�� F�� ���5�6 ���G�  �&��58  #���� 1B06 �	 ��
� ���4 .��& #0� �iQ�  
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  '
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�
  '

�
) 

?

[�

�
  

1  580/32  320/75  103/150  2  30  686/106  468/381  759/179  2  

2  008/345  792/345  007/156  3  31  408/168  616/206  429/187  2  

3  017/206  015/502  546/295  2  32  530/69  580/261  787/213  2  

4  601/36  726/67  255/103  2  33  277/73  602/208  764/172  2  

5  ---  ----  ----  -  34  390/92  883/194  956/448  2  

6  795/576  665/881  052/370  1  35  695/112  378/93  301/87  3  

7  764/145  574/209  531/188  2  36  892/17  860/72  224/110  2  

8  812/21  335/106  530/109  2  37  838/117  610/257  571/730  2  

9  253/325  535/365  143/47  3  38  117/158  266/292  547/541  1  

10  505/73  742/1330  161/1276  1  39  658/85  174/282  610/666  2  

11  740/189  801/409  917/620  2  40  186/247  864/259  711/675  1  

12  561/114  889/450  885/435  3  41  117/205  013/795  355/792  1  

13  246/175  702/136  251/162  2  42  851/79  534/684  771/625  1  

14  279/22  844/54  570/46  3  43  560/59  566/265  856/498  3  

15  054/100  865/447  746/524  2  44  ---  ----  ----  -  

16  599/713  449/66  737/138  2  45  543/165  467/2273  137/446  1  

17  635/130  463/184  864/356  1  46  067/41  095/94  273/1099  1  

18  932/18  069/45  216/71  2  47  039/286  504/7862  392/3317  1  

19  026/64  569/84  241/155  1  48  ---  ----  ----  -  

20  885/25  806/184  635/486  1  49  562/297  824/409  620/695  3  

21  793/40  471/180  899/169  2  50  184/141  267/684  924/326  1  

22  684/36  413/158  971/154  2  51  544/169  242/332  728/8018  1  

23  476/32  140/231  684/171  2  52  ---  ----  ----  -  

24  813/16  809/83  562/62  2  53  804/82  442/4626  924/998  1  

25  800/53  369/141  680/188  3  54  954/133  990/304  289/1398  1  

26  878/76  501/160  054/137  2  55  ---  ----  ----  -  

27  393/85  121/123  555/129  3  56  401/67  503/187  289/175  3  

28  ---  ----  ----  -  57  874/97  009/154  714/171  3  

29  817/38  236/63  789/110  2  58  335/118  963/181  370/264  2  
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  1  2120  1640  1833  38/0  40/0  2  30  2720  1900  2134  27/0  29/0  3  

2  2580  1260  1625  27/0  28/0  3  31  2780  1780  2255  46/0  45/0  2  

3  2720  1160  1624  29/0  30/0  3  32  2700  1740  2127  39/0  40/0  2  

4  2760  1380  1813  31/0  31/0  3  33  2500  1840  2062  32/0  34/0  3  

5  2440  1580  1823  27/0  28/0  3  34  2600  1820  2205  48/0  50/0  1  

6  2480  1320  1799  40/0  41/0  2  35  2180  1720  1851  26/0  25/0  3  

7  2280  1640  1828  28/0  29/0  3  36  2120  1720  1871  35/0  40/0  2  

8  2580  1500  1763  23/0  24/0  3  37  3060  1780  2271  38/0  40/0  2  

9  2620  1500  1872  32/0  33/0  3  38  3100  1760  2281  38/0  40/0  2  

10  2380  1640  2039  53/0  54/0  1  39  2940  1360  1978  38/0  40/0  2  

11  2840  1500  2095  44/0  44/0  2  40  2380  1400  2008  61/0  62/0  1  

12  2840  1380  1892  35/0  35/0  3  41  2380  1160  1840  55/0  56/0  1  

13  2860  1600  1915  24/0  25/0  3  42  2340  1400  1890  51/0  52/0  1  

14  2920  1660  1902  18/0  19/0  3  43  2720  1540  1924  31/0  32/0  3  

15  2500  1640  2034  45/0  46/0  2  44  2240  1160  1631  43/0  44/0  2  

16  2740  1760  2078  31/0  32/0  3  45  2480  1460  1828  35/0  40/0  2  

17  3000  1600  2314  50/0  51/0  1  46  2380  1340  1686  32/0  33/0  3  

18  2840  1760  2007  22/0  23/0  3  47  2700  1700  2220  51/0  52/0  1  

19  2840  1980  2410  49/0  50/0  1  48  2380  1280  1589  27/0  28/0  3  

20  2340  1420  1830  43/0  50/0  1  49  2500  1140  1779  46/0  47/0  2  

21  3100  2060  2322  24/0  25/0  3  50  2540  1520  1907  37/0  40/0  2  

22  3360  2040  2313  20/0  21/0  3  51  2460  1380  1756  34/0  35/0  3  

23  3080  2060  2343  27/0  28/0  3  52  2940  1720  2080  28/0  30/0  3  

24  3000  1890  2228  23/0  24/0  3  53  2140  1420  1692  36/0  40/0  2  

25  3120  1900  2247  28/0  28/0  3  54  2760  1520  2032  40/0  41/0  2  

26  2150  1940  2149  33/0  40/0  2  55  1820  1000  1131  15/0  16/0  3  

27  2740  1940  2158  26/0  27/0  3  56  1360  940  1070  29/0  31/0  3  

28  2400  1840  1861  20/0  22/0  3  57  1540  1020  1219  36/0  38/0  3  

29  2500 1900  2040  22/0  24/0  3  58  1560  1307  1307  51/0  51/0  1  
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 Y8�5 :�" #�! ��
� �8>)� *0��&�9 B� 	 �& �� ��+9�#�*0 �5�6�� 
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 Y8�6 :�" #�! ��
� �8>)� *0��&�9 B� 	 �& �� ��+9�#�*0 �5�6�� � 
���)��%�
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1  04/38  87/63  56/59  2  30  07/31  44/54  08/57  2  

2  46/54  60/86  88/62  1  31  09/32  30/69  31/46  3  

3  08/58  64/110  49/52  3  32  09/55  78/137  99/39  1  

4  27/107  66/180  38/59  2  33  64/32  86/52  75/61  1  

5  29/34  54/74  00/46  3  34  38/35  88/58  08/60  1  

6  36/48  41/65  94/73  1  35  18/41  91/75  25/54  3  

7  84/59  63/105  65/56  2  36  62/48  27/78  12/62  1  

8  73/21  67/67  11/32  1  37  44/13  62/43  81/30  1  

9  04/23  96/50  22/45  3  38  13/85  71/103  08/82  1  

10  89/22  35/49  39/46  3  39  00/78  81/189  09/41  2  

11  25/37  65/56  76/65  1  40  41/21  40/55  65/38  1  

12  65/65  47/106  67/61  1  41  22/30  94/50  32/59  2  

13  09/16  26/78  56/20  1  42  66/36  66/82  35/44  2  

14  23/19  52/54  28/35  1  43  20/139  46/340  88/40  2  

15  33/35  01/60  87/58  2  44  70/64  95/125  37/51  3  

16  51/8  53/40  00/21  1  45  30/34  59/75  38/45  3  

17  52/43  85/90  90/47  3  46  17/65  29/96  68/67  1  

18  06/61  10/160  14/38  2  47  88/35  15/52  80/68  1  

19  24/32  12/68  33/47  3  48  14/76  52/209  34/36  1  

20  44/47  97/68  78/68  1  49  70/33  45/99  89/33  1  

21  72/25  80/57  50/44  2  50  14/39  07/55  07/71  1  

22  70/38  19/69  94/55  2  51  21/39  51/.44  09/88  1  

23  18/91  15/156  39/58  2  52  07/48  94/125  17/38  1  

24  41/39  09/48  94/81  1  53  34/23  07/57  91/40  2  

25  19/57  67/118  19/48  3  54  52/11  07/60  17/19  1  

26  98/28  15/52  56/55  2  55  19/30  93/87  33/34  1  

27  29/40  68/76  55/52  3  56  35/18  42/60  38/20  1  

28  75/32  92/43  57/74  1  57  51/31  19/52  38/60  1  

29  04/48  04/76  18/63  1  58  97/25  66/49  29/52  3  
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1  2  2  2  2,0 30  3  2  2  2,3 

2  3  1  3  2,3 31  2  3  2  2,3 

3  3  3  2  2,7 32  2  1  2  1,7 

4  3  2  2  2,3 33  3  1  2  2,0 

5  3  3  ---  3,0 34  1  1  2  1,3 

6  2  1  1  1,3 35  3  3  3  3,0 

7  3  2  2  2,3 36  2  1  2  1,7 

8  3  1  2  2,0 37  2  1  2  1,7 

9  3  3  3  3,0 38  2  1  1  1,3 

10  1  3  1  1,7 39  2  2  2  2,0 

11  2  1  2  1,7 40  1  1  1  1,0 

12  3  1  3  2,3 41  1  2  1  1,3 

13  3  1  2  2,0 42  1  2  1  1,3 

14  3  1  3  2,3 43  3  2  3  2,7 

15  2  2  2  2,0 44  2  3  ---  2,5 

16  3  1  2  2,0 45  2  3  1  2,0 

17  1  3  1  1,7 46  3  1  1  1,7 

18  3  2  2  2,3 47  1  1  1  1,0 

19  1  3  1  1,7 48  3  1  ---  2,0 

20  1  1  1  1,0 49  2  1  3  2,0 

21  3  2  2  2,3 50  2  1  1  1,3 

22  3  2  2  2,3 51  3  1  1  1,7 

23  3  2  2  2,3 52  3  1  ---  2,0 

24  3  1  2  2,0 53  2  2  1  1,7 

25  3  3  3  3,0 54  2  1  1  1,3 

26  2  2  2  2,0 55  3  1  ---  2,0 

27  3  3  3  3,0 56  3  1  3  2,3 

28  3  1  ---  2,0 57  3  1  3  2,3 

29  3  1  2  2,0 58  1  3  2  2,0 
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Abstract  
Identification of active geological structures can make a lot of help to identify seismic zones. There are several 
ways to study and identify structures. Accordingly, the horizontal and vertical movements can be detected in the 
area. In order to identify the intensity of vertical movement on the part of the Markazi province, morphometric 
indices in Qara-chai watershed have been studied. Qara-Chai basin, following of Zagros and Central Iran 
Tectonics. In this study, topographic data, geological maps and geological information were scrutinised 
qualitative and quantitative. These data along with the streams data in the basin of choice, utilises various 
specialised software’s are analysed. There are many faults, some of which quaternary, and are young, it is a sign 
of high seismic potential range. Young Quaternary sediments, fractures and faults compliance and various geo-
morphometry indices surveys to indicate Indes and Koshk-e-Nosrat fault zone in west, south Saleh-abad and 
Yal-abad faults, Tafresh fault in north, North West and west of Tafresh city and Talkhab fault in North West of 
Arak from the perspective of uplift, are active and relatively high seismic potential. According to the relative 
tectonic activity indices of East and North Markazi province around Ashtian, Tafresh, Farahan and Saveh cities 
have high tectonic activity. These cities require special planning in the Markazi province. Undoubtedly, geo-
morphometry is not everything in mobility of Qara-Chai basin. Some fault zone has a strike-slip motion, which 
requires the use of methods other than geo-morphometric indices. 
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