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�� ! ��"#$%&�'��$()*+ ,* -�%"'	%��%. /0� 12 1& �!* �%3& 4�5 6�78 9/1:)�. ;2�< �=!+ ;

!��2 12 ��>	 �?�) @$+A� �� �B�+�CA��$-�%. �%"'	%�/�%"'	%D� + 9/2%>E 1>.*� 9�F(8 1"G*��� �B 
�!* .2�I"�* 1JK>.�*�*� -�*�LE M�N"I. /���′��°OP �	 ′��°OQ + �<�8 6%R S�′°�P �	 ′�O°�Q 

0�78 T�U��!* .*�$ �:� ,* 1JK>. V/�*�C+�(�1?%) ,* ;'3". �$-�/�W�X#-75B Y/�W �%-Y
2/Z%�W-), ,*�1?%)��$-1��G�+� EB��W-(��5�5B +�W-), ,*�1?%)��$-�W%XI0�2 -2��* /;(

�!* .;#C�$-X]* �U�� +��(=". -��2%>E 1>.*��^%0%��%.%_^ ��`B 1& ��*� �%E+ �� ! -;2�< 
�E%	�121"8*�C �E(�* .(� ,*�F(�$-�%"'	%��%. /�!�>8 F(7U 9��. F(8 �F�� 12 �*%	�$-KG�Y

1$*�2B a*�b�*Y�$1"3� �$-�c2�E YF(>>&�+(#. ��1>'�* d+�I. 173W + �$�$-�(=. ���& F��8* .

. F�+� ,* �� ! ��"#$%& 1W�C*/X]* d+�I. �.* F�%2 6�=� V!%�R �� �B �'3	 ���	*%& /;
�!* F(8 )��.,�����Q�(* *�0 Y�. 1JK>. V�eE (�*%	+�%"'	 6�=� fR�>. /'�(8�2 .!��2 ��E�

+�CA��$-	�%"'/,�* + �*%E 9�2��./0�=� �*e/=! Y1JK>. �� �B ��gG�8 ,* �!* F(8 �$-
��%.%_^ �(="./�"� �	 �%8 F��h"!* 9�b] i/b�* ����%8 1"��C ��%. V.gG�8�$-F(8 F��h"!* 

��j	 ;.�8���"#$%& 1� E k)Smf(2 � #� Y/�>�� V-�B l�h	�* 12 F�� m& )Vf(;'8 � #� 
3'$, 1?%)�)Bs(�*�C%�%	 ���J	 n(U gG�8 Y�)Af(Y�*�C%�%	 ���J	 ;.�U �)T(gG�8 +

1o�8,%.B F+�C ��/3�*�-^%0%��%.%_^e�� 	 F�p3�*� .Email:mrajabi@tabrizu.ac.ir. 
2o�=/ R ���/�*�LE (8�* �!�>8��q )-^%0%��%.%_^ .( 
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,�*�2�� #� �0�=� /��$-�%"'	 /'�)IAT(.�(8�2 .*�gG�8 V'h	 12 �$/�� 9O1?%) 
3'$,�!��2 ��%. 1JK>. �1"��C �*�< (�* .�"��gG�8 i�$-)Smf ( +)Vf(*�2-�0�) 1?%) +� 

*�2 + 6�=�-� 1?%) +���8 �p*�� s/17. ��3� 6�=��($� .*�2 ;'8 � #� gG�8-.�7	 �
1?%)*�8 �$��%"'	 6�=� s/'�. gI3. *� ��,�! .�"��gG�8 i�$-���J	 n(U + ���J	 

�*�C%�%	�	 t$ u/��"� F(>>&(�gG�8 i�$-�!* v%� .��� ���=! ��gG�8 ,* �!* F(8 IAT 
�/�%8 F��h"!* e.>"hC�gG�8 �!* IAT s!%". ,*w�&�$-gG�8 mX"I. �$-��%.%_^ /9
21. �!��B�=?+ + (/X& ��0�=� /��$-�%"'	%D� /'�. gI3. *� fR�>. ��,�! .�"� f2�K.�i
*�*�*� 1JK>. 1?%) ���W ,* 1?%) 1! YgG�8 V-0�=� l%� /, ��n���W 1?%) + �� )2/Z%�W-(

*�*�-0�=� /�!* s!%". �.*�2�>2�2%>E 1>.*� V� ! ��"#$%& 3I2 �*%>U 12 ���()*+ ;& ,*
^%0%��%.-�%"'	 �:� ,* Y��"#$%& +/'��!* 6�=� t$ ,%>$ .

�
��� �!��":�%"'	%��%./��%.%_^ ��`B Y9/;#C 9�%"'	%D� Y�$/gG�8 Y9�$-��%.%_^ /Y9
2%>E 1>.*���� ! .

���$� 

8*oB�� + 6�'�o�$(>��!%2 1& /0�=� 1X/�+�� ��.,/V��%"'	 �/�� 9., xK!/* V���c
.�^%0%��%.%_^ �*%>U �b	 (�%8-�%"'	 /'���%"'	%��%. �/.�� 9/. F(��%8 .� + �X&/�"> 
)���� (^%0%��%.%_^-�%"'	 /'�., 6�'8* 1=0�K. ;.�8 *� />�!%2 1& /� 1X/�$+�-

�%"'	/'�F(.B �%E%2 ��%.%_^ 6%]* ��2��& + (�*/*�2 9-8�� ;_�#. ;) �0�=� ,* /�
�%"'	/'�.�(>�*� .�%"'	%��%o./B�o� M*�o`* 9��$(>-�%o"'	 6�=� /'�)Y@X#C (>��.

W/VC��%G�C(o.By�2 Y�3�+�o� Y/>�+(...+� *�-., 6�'8* /!��2 V�.�(>& .�%E+
;z8 �//L	 (>��. {�^%0%��%. ($*%81��G�+� �/#. ;z8 �� -��U�/5 -�$ M*�//L	 Y-*

//L	 Y1>z�* d+�I. �� -��U�/51��G�+� w*�	 �� -��U�/5 M*�1p>	 �%E+ Y-* Y�X#C -�$
+ �*%E M�2%!� �� �eL0 ��`B + �$�/���� �%E+ ... + �z/�%"z	 -�$+�/� ��zX7U �2 -($*%8

 �?�) ��., �� �$+�/� V�* ��%2 6�=��!* .�z/�%"z	%��%. M�=0�K. V�*�2�>2)^%0%��%.%_^-
�%"'	/'�(n��(>0 �!��2 ;.�8F(�(� + �$ gI3. ��E -(/Xq �*%>U 12 �bK! -�$



�CA�+ �2��,�* + ;/Xb	�2%>E 1>.*� �'/�%"'	%D� + �'/�%"'	%��%. -�$..��� 

�!* �z/�%"z	 �/0�=� �%E+ ���q .>|7$/�. Y1=0�K. l%� V�* �2 V�2 }�" #� �)*%� �*%	
�G�! gI3. e/� *� �z/�%"z	 6�=��/5 + M� ` .

�/0�=� Y{/�%"z	%D� tXU�. �*�< �!��2 + ~b2 ��%. *� �*%E �z/�%"z	 -�$($� .
#� �B ���., F�+(b. Vz/0 �!* M+�h". 1JK>. �$ 12 � )Y��%. ����mc� ,* ;J� 12 F�*,

 Y�2%�P�.(gG�8 �!��2 �2 {/��%.%_^ -�$)3'$, 1?%) ;'8 � #� gG�8�Bs +
�B l�h	�* 12 F�� mq -�>�� � #�VF +(...�.�/0�=� + M�q�) l%� + �*(J. �*%	 -�$

��q ���!�>8 *� fR�>. �z/�%"z	%D� .>"hC��!* gG�8$,* �z� �z/��%.%_^ -�
-�$�*e2* . ��78 12 {/�%"z	 -^%0%��%.%_^ M�=0�K. 1]�U �� (.B��q�B�()�*� + 6+
�*��'7$Y���r.(1G�8 ,* �z� �*%>U 12 �z/�%"z	%D� + �z/�%"z	%��%. M�=0�K. -�$

�. + F�%2 s 	�. }�.�q ��#�* �C(�, s/b. �2 YV/., n%XU �2 s 	�./h. M�U�R* (�*%	 ,* -(
�/0�=� �p�%pW�/0�=� V�* ,* �8�� ��`B + 6�) ��., + 1"8�C �� �B -�$ V/., xK! �� �$

n��(>0 +t3W ;/z3	 �� �`%. -�$(>�B�� V/>|7$ Y���B ,* ;]�) -�$ + �=/ R -�$,*(�*
�/0�=� V�* �2 1K2*� �� �KG �*e/. V//=	 F�Gy�21.���2 ��/"G* �� �$($� �*�< 1/)�� �*e��.

0�=� F(7U ��:. �� ! F%&/��$-�%"'	 /'��%"'	 %D� +/'��%3& 4�5 6�78 �� 
+ �%>&�	 1& �!*�CA��$-%��%. ��%"'	 /'�gG�8 w�!* �2 �B �$-^%0%��%.%_^ -

!��2 ��%.��!* 1"��p� �*�< .0(2/, �=!+ ;�2 1& Y�� ! ��"#$%& ��/,* @���� 
&/�".%X. �2�.�Y(8�2 * ���!��2 V�*�2%>E 1>.��!* F(8 4�I"�* �B .2�I"�* @I2���

<�8 6�78�2�L0�78 + 4*�! ��"!��8 �� ��"!��8 /�+(b. �� + �F�*�LE /���′��°OP �	 
′��°OQ + �<�8 6%R S�′°�P �	 ′�O°�Q 0�78 T�U�l%7c. �� + F(8 �<*+ S�� 
&/��*� �=!+ �2�. �".%X .1?%) ;.�8 1=0�K. ��%. F�+(b.�$-�2B �� e/�W�X#-2 Y/Z%

�W-75B +/�W �%-, ,* �1?%)��$-EB��W-�W ��5�5B +-, ,* �1?%)��$-
�W%XI0�2-.�(8�2 .0� 12/^%0%��%.%_^ ��%. �� tc#>. �3$+A� �*(J� ;-�%"'	 /'�+
8�� ��`B��?�) @$+A� Y�� ! ��"#$%& �� �*%E {/�%"z	 ,* .�!��2 (�*%	�	�.(J. �

+ �%NG ���CA��$-2%>E 1>.*� {/�%"z	%D� + {/�%"z	%��%. �(8�2 �� ! .
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%�&�$'( �)�*

@I2 1W �C*�$��1>.*� �]%NG �� ! ��"#$%& ,* �$-0�78 �<�8 +�+ �:� ,* �CA��$
*�� +��$(>-��%.%_^ /� �.* �!* 1"��C �*�< 1=0�K. ��%. 92%>E 1>.*�*���"#$%& V

!��2 ��%. �%>&�	�* + 1"��p� �*�< �+ �:� ,* �� ! ,* @I2 V�CA��$-^%0%��%.%_^ -+
�%"'	%��%./. M�U�R* (<�� 9�(8�2 .

�$ @$+A� + M�=0�K. ,*-@I2 + l%?%. �2 d� 	�* �� 1"��C n�c�* �$-1JK>. �+�c. 
.���*%. 12 �*%	-��& F��8* .� �G*+* ,*/�*�p3$+A� 1E%	 ��%. �� ! t$�,%� ��< n+� 17 

E��G�6�! �� �!* 1"��C �*�< �QQ�.,/V!�>8�Y��C%! n�� 12 6�! �����P + 92%2 
6�! ����P����"&� 10�!� �� V.^ + �+(-XNh. ��8 �%G ��>! F��2�� !�>8�+

8%_^/7���'. +/1"8%� �� ! ��3� @	B �*�%� t#(�* )6y� ,* ;J�X5+*�Y��Q� .( ()%.
 @�*�)���P(+ �� ! M�=0�K. ��R �� �CA��$-^%0%��%.%_^ �'�., Y/V!�>8�+

0/^%0%"->.*� 12%>E �!��2 *� �� ! ��!* F��& .�X0*(!*��*A�)��P� (^%0%��%.%_^ 6%b	-
�/�W �-)�W ��5�5B-(*��!* F��& 1=0�K. .G/n�)��P�(10�J. �� *-�*%>U �b	 

38%&���7"G�! �?+ ��R �2 �^%0%��%. +-@	B ��3��* M�� �	 �2 �*�u&/�%	 �2 (F+
��'0/'�., ��7"G�! Y�� ! /V!�>8�1�*+� Y1JK>. �$-��'. + ��$y /t#�$-�*�C�c2 -

!��2 ��%. *� ���B��!* F�*� �*�< .2�b!�)��PQ(10�J. �� Y*-!��2 �*%>U �2 �@	B ��3�
'3	 (�+� �2 ��G 1E%	 �2 �� !/., �2�>. ;/�.�C V��p3. /V�2��* /!��2 V7? ;�

;#C�$Y.,/F,�0 V173W + �$�$-�(=. �p�%pW Y1JK>. �^��* ,* F��h"!* -�.�C ���%E%. 
0%	 ��E *� 1JK>. ��/^��* (-!��2 v�2 ��!* F�%7� .6y�X5+*�)��Q�(!/t"#�$-

>.*� e�^%�%. 10�78�+ �� ! 8o;'C/�-p3. �8� /!��2 *� ��8 Vo��!* F��& .
_�E����e-)��Q�($/8%_^+�(/7�173W �$-2�I"�* �<�8 4%>E 1>.*� �*� �� ! 
!��2��!* F�%7� .(>h!*���-)��QS(!/t"#�$-<�8 1>.*� �� e�^%��%. ��%	 F@	B ��3��

!��2 *� �� !��!* F�%7� .
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+���,�-.� /�
�0�$1)� 

2%>E 1>.*��3I2 �*%>U 12 �� ! ��%	 ,* F��"#$%& �<�8 6�78 �� �� ! ���"!��8 
�2��B �� 4*�!�<�8 ��c�� ��"!��8 4�5 6�78+ /�2��* ��"!* ��/�� + F(8 �<*+ ;

l%7c.S��&/��*� �=!+ �2�. �".%X .*��*�LE F�+(b. �� 1JK>. V/���′�� °OP �	 ′��°OQ 
<�8 6%R�+′S�°�P �	 ′�O°�Q0�78 T�U ���*� ��"#C .�#��	�4%>E �� 1KJ� V

<�8�� ��8 �� /��"�* Y�-�W ��5�5B 1?%) -�+() ����(>X2 + ��*� l�h	�* �". �	�V
1X< �B 1KJ�OO���". -. �� ! 1X< 4%>E �� �(8�2 .13J� ,* F��h"!* �2�$-�*�C%�%	 �

+�N	 +�F�*%$�. �*-�,�2 +��$(-./�*(�+ ��"#$%& ()*+ +� 12 1=0�K. ��%. F�+(b. 
���#J	 F%'/2 ��"#$%& ()*+ 1& (8 t/�"3��%G 12 *� 1=0�K. ��%. F�+(b. �=!+ V

,* + F�*� ��N"G* l�h	�* �����". -�	OO���". -* �� �. �*�< ()*+ V�C/()*+ + ��
���U�h	�* F�+(b. F%'����� �	 �����". -. ;.�8 *� ��%8 .$ 1' 8 �:� ,*/�*�C+�(�

EB 1?%) +� ;.�8 1JK>.��W-, �2 �1?%)��$-�/�W�X#-75B Y/2 + �%/Z%�W-1?%) +
�W%XI0�2-2�,���5�5B 1?%)��W-.��2. ,* 1& (8/1?%) ���$-1=0�K. ��%. ��5�5B 

�W-�)�#. �2 �/���&/��e2 Y�2�.�".%X�	�. 1=0�K. ��%. 1?%) V�+ (8�2 1?%)
�/�W�X#-�2�OS/��&/9W%& �)�#. �2�. �".%X�	�. 4%#b. 1JK>. 1?%) V��%8.

�23 )5(,�-��%�( �&$����)� �)��7 ��8�� 
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9 �  7���
:

�%:>. 12* n�c�*�13J� Y@$+A� V�$-�*�C%�%	 ��S����:�. + �$* /13J� + 1���$-
�*�C%�%	�S����:�y-0,*� Y/�W n�.* Yf-13J� + 4*�! +�$-.,/V!�>8�+ 4*�! 

p3./J. �2 V/w�������:�k'U +�$-*%$ ��+�N	 +�F�*%$�. �*-F��h"!* ��%. 1JK>. 
1"��C �*�<(�* .!�	 ��E/13J� t$#h	 + �/k'U �n�� ,* �$�$�*e�*-Spss, ArcGIS,

Excel 5 +/�!* F(8 F��h"!* F� .

!��2 �%:>. 12�� @J� /�$+�-�%"'	 /'�%2 Y�., %� FA/gG�8 ,* �G�! V�$-�(=". 
,�*�2���%"'	 ��'X7U /�!* F(8 F��h"!* 9.

�
�( ;<
30=0� 
���)��
>?:�! �@�� �(Smf) 
Smf=Lmf/L Lmf �� E 6%R 1��"#$%& )8*�!/ ���"#$%& (>	 (2 () ��/��"#$%& V

��$%& +�1
L�� E �*(".* �� w�7. sG 6%R 1��"#$%& 

� /�?� ;<
3�
)@% A"�B C
�(�� �� ��7 D! �(Vf)

Vf=2Vfw/[(Eld- Esc)+(Erd-Esc)] Vfw ��>�� -�#) �2 F�� m& m

Esc���2B xK! ,* F�� �"#2 s!%". l�h	�* -�*,B 
Erd�h	�* #J	 sG s!%". l�/�#) �2 F�� �!*� �7! �� 4B tm

Eld�#J	 sG s!%". l�h	�* /�#) �2 F�� �W �7! �� 4B tm

&2:E �F�G �23 /�?� ;<
3�H(Bs)

Bs=Bl/Bw 

1- Mountain Front Sinuosity 
2- Ratio of Valley  Floor to Valley Height(VF) 
3- Drainage Basin Shape Ratio (BS) 
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Bl�1?%) 6%R F,*(�* )�	�+��E+�G �	 1KJ� V�1?%) (
Bw�1?%) T�U F,*(�* )V�� F,*(�*�	�1?%) �� @I2 V(

��
$( I�J ;<
3,�-��%�(��(Af)

Af = 100 (Ar/At) 
Ar =X]* 1$*�2B �!*� �7! �� 1?%) �)�#.��� a�R 12 /�1?%) �!� V
At =1?%) ;& �)�#. 

,�-��%�( ��
$( ��
J��(T) 

Dd
DaT =

Da =2 �. �*%� 1X]��/. sG V/���. sG �	 1?%) /���� �+� /6�=� �

Dd =. sG 1X]��/���?%) 1?%) ,�. �	 1

E��0�
��?� ��

, �/
:"��>2( �2�(Iat) 
Iat = S/N 

S=w�& l%7c.�$-gG�8 �$-��%.%_^ /F(8 1 !�b. 9

N=gG�8 �*(=	�$-F(8 1 !�b. )�+(7)��! +���YV���Q� + �X& �/Y�"> ����(

0�>,

:"K0
>�  

;#Ct3W ;/z3	 �� �`%. ��/#2 -�$+�/� ,* �z� �$,*(�*�$-(>"#$ V/., xK! )-�+ �/X2
�0%.�Y���� :��� .(F�*%$�. ��+�N	 + ��*(/. M�=0�K. w�!* �2 1=0�K. ��%. �+(b. �� -*
�S8 F�*� g/I3	 ;#C o� ,* 1q (o;#C �"3/2 tq*�	 �:< �0*%) �� �$o�� + �*��N

 
1- Asymmetry factor (AF) 
2- Topographic Symmetry Factor (T) 
3- D. Belich and Moller  
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1?%)1"��C �*�< -�W �%/2 + �%/75B -�$ (�*);z8�.(;#C tq*�	>. �� �$ �+() 1JK
���/��. �2�.�".%X/q �$ �� �".%X/q (8�2 .�/0�=� ;/0� 12 1" 0* �� ! ���3� @	B -�$

 %/X� ���F,*(C ����E + V#"!%/X� 1>.*� �� �$;#C ,* -��/#2 mX"I. -�$13J� �� �$ -�$
V/.,�7� g/I3	 ;2�< �!�>8(8�2.

�23)L(�?� �&$�
:"��)� �)��7 ��8�� 

%	 �213J� 12 1EV/., -�$V/p3. + 4*�! �!�>8J. 12 ��8/w��:������ ��+�N	 +
F�*%$�.;#C Y-*;#C l%� ,* �"3/2 1JK>. �� �%E%. -�$�. s!%". -�$ ,* -�*(=	 + (>8�2

�B�. 4�#) 12 �U�� ;#C e/� �$ ,* �"7q *��, (>�B�(��*� 6%R �".%X/q .



�CA�+ �2��,�* + ;/Xb	�2%>E 1>.*� �'/�%"'	%D� + �'/�%"'	%��%. -�$..���r 

M �� )5(�?� N
	O&�
:"�$1)� P@� 

7�0D�?� I
� 
+����?� /�� �?� M�Q(km) 
��*� �N< ;#C�%XE�2 �*��N< M�+�c. S/�
�f/E �*(/. ;#C f/E �*(/. -�"!+� �2�5 4%>E S/S
�1��G 1XW ;#C 1XW v�8 -�".%X/q {�1��G �/�
O�"��q ;#C �"��q -�"!+� 6�78 �� O/�
S%X��q� v�8 ;#C %X��q� -�"!+� v�8 �� S/O
���2 ��< �U�� ;#C ��< -�"!+� �<�8 6�78 �".%X/q {� ��2�
P�%/75B ;#C ����%/75B -�"!+� v�8 -�".%X/q �

;#C l*%�* �/0�=� ,* �8�� T�*%U + 6�z8* + F�%2 1:)�. ;2�< 1=0�K. ��%. F�+(b. �� �$
F(7U�	�,* (>	�� U ���B V:

��7�1< "
: :F�� V�**(".* �� �$ n+*(. �q�) �XU 12 + (��*� �*�< �X]* ;#C �/#. �
�. 1=!%	 ;#C (�(E �/#. �*(".* ��(>2�� )� + �X&/Y�">����:��.(2%>E 1>.*� ����� ! 

�"�2 1=0�K. ��%. F�+(b. ���X#C F�� ��%. V�KG�75B 1?%) �� /�W �%-��*� �%E+ 
0�=� 1&/;#C ��$-* �E%. 1JK>. �* ��c�F�� V+ �$�E�1$*�2B ��#. �� �$/+ F(8 ���B �

F���$-7U + �>	 /J�F��+B �%E%2 1��G�+� �"#2 �� *� (�* .2 1?%) ��/�W Z%-�/"7#< e�
1$*�2B ,*. ;#C �*(".* �� �$/E �*(/�E f�F�� + (��*� ���$-KG�* �� �;2�< 1JK>. V

. F($�3.�(8�2 .

�
R(-%
::-��U�� Y@X#C ,* ;]�) ;z8 V��	�!* �X#C F�p	 .F�p	�� �� �X#C -�$
;#C �*(".*@I2 �� �2%>E 1>.*� -�$ Y�!* �*��%G�2 �.+�J. }�" #� -^%0%"/0 ,* 1q ���$

2 �%?+/(��*� -�"3 .;z8 �� 6��. -*�2)�(F�p	��1>.*� �� *� �X#C -�$ �2%>E -�$
�. ��3� �� !($�.



��� �1��3�1.���2 + �/�*�LE �3$+A� o �7XU Y-e�� F��78�r

3�2)S(�
TR(-% "
T:�UB �F�G �7 ��T?� �
� ��")�	(0/��� /��- (�&$� �7 �! �Q��-� �?�  
�E��
)3 A�R&� V-� �$� �� A�W
5:5XXXXX7 ��
< ��� �'� �7 0� ���7�3 )�	(0Y� /�� -(



�CA�+ �2��,�* + ;/Xb	�2%>E 1>.*� �'/�%"'	%D� + �'/�%"'	%��%. -�$..���� 

�:�-�B Z�-'��
::�o;#C ,��2 6�z8* ,* �z1>.*� -�$E -*o$*�2B �� ! �2%>o1-�$ 
�!* 1"��� a*�b�* .�� F(�(� V�*1$*�2B �X5* ;#C �*(".* �� 1q ���$ (��*� �*�< 1JK>. -�$

�. F(���%8 .a*�b�* �E%. 1��G�+� �"#2 �2 �%7U ;#C �% U �"��q -�"!+� 6�78 ��
1G�8 �� f/E �*(/. -�"!+� �2�5 6�78 �� V/>|7$ F(�(� V�* YF(8 �X]* 1$*�2B ,* -*

�!* F($�3. ;2�< -�W �%/2 .��S/�v�8 -�".%X/q �%/75B 1?%) �� �%/75B -�"!+� 
1$*�2B a*�b�* �E%. 1?%) �<�8 1>.*� ,* ;#C �% U -�W�!* F(8 �$ );'8O.(

�23 )[(�:�-�B Z�-'�� ->�8\ �?� -�?� �7 
:)/��� /�� (�UB �?� -�?� �7  ���)Y� /��(



��� �1��3�1.���2 + �/�*�LE �3$+A� o �7XU Y-e�� F��78�r

�>&%
:"��))!7 �?� :"&�) �C*�., �� />��*(".* �� + �*%7$�� �eL0 �*(".* ;#C 9
2 v�h	*/�*%7$�� ("��-�$-. �c2�E ;#C sG a�R +� �(�%8 .	�%] ���C(.B�2 1& ���

1$*�2B ;2�J. �� eL0 �*(".* ;#C �&�) �`*�$-C �*�< ;#C ;2�J. a�R /�*(#�* � ! + (��
1$*�2B* 12 (�%8 �$�., 6�'8* l%� V/>�1"3� Y�$-. v�R* F(>>&�+(#. ��%8.

<�8 1>.*� ���75B 1?%) /�W �%-�$�"!+� v�8 �� -75B + 4*e�! /;#C �&�) �%
75B eL0 �*(".*/'3	 �E%. �%/1"3� ;�$-#. �� F(>>&�+(#. /�E ��1$*�2B �� �!* F(8 �$

2 1&/��., M�&�) �%E+ F(>>&/"G�! V���*�. 1JK>. V�(8�2 );'8S.(12�%R-�� 1& 
. F($�3. ;'8�* �*�J"!* Y�%8��*%7$�� V-1$*�2B ;2�J. �� �$#. a*�b�* ~U�2 Y�$/�

1$*�2B�!* F(8 �$ .* �2�1"3� ��c1$*�2B ;2�J. �� �$G�2 �$�=! ���B ,* �.�+� ,* (>>&-
1"3���E �8� �7! 12 + F��& �% U �$-0+ Y(�%8 �1$*�2B �X5*#. ,* �$/a�b>. �%G �

1"3� ��>& ,* F(8�$-#. F(>>&�+(#. /. 1.*�* *� �%G��;'8 �� 1& (>$�)S(2%G 12�
I3	 ;2�</. g�(8�2 .

�)2,� ] -O�
^�
�  
:�0
@�B :1>'�* d+�I.^%0%��%.%_^ 6�'8* Y�$�'�1& (>"#$ 
0�=�/�%"'	 �/'�L	 ��>& �� //*%$ + 4B M*���t�. �	�6�">& ;.�U V. ���B F(>>&�(8�2 

)0��*��'7$ +�Y������"I. ,* ;J� Y-Y��QO .(+�N	 12 1E%	�2�F�*%$�. �*-�,�2 +��$(-
./�*(���"�* �� -1?%) �$-75B /�W �%-� +/�W�X#-d+�I. �1>'�* �$��'3	 /;�1"��

(c	 + �!*�0�=� (/;#C ��$-���$%'�L	 +//�%"'	 M*�/'��h) �E%. w�!* xK! 
1>'�* d+�I. xK! �� �+� �"#2 �(c."� �� + �$/� 1c/*(�1��C��� @�$-"��2B ��!* F(8 .

>|7$/1o>.*� �� V�$-<�8 �75B /�%�W-0�=� /75B eL0 �*(".* ;#C �/�c2�E �E%. �%��
1>'�* d+�I.* �� �b. V�!* F(o8 F�+()8';S.(

1- Lie. et.al 



�CA�+ �2��,�* + ;/Xb	�2%>E 1>.*� �'/�%"'	%D� + �'/�%"'	%��%. -�$..���� 

�23 )_(�>&%
:"�)��7 �7 ��))!7 �?� 
:"+-3 ��UB �
� ��")Y� /�� (
^�
��0�)2,� ] -O� �7 
:
�

, -`���UB �?� /���)/��� /��(

�! ,*�^%0%��%.%_^ ��`B �-;#C . 1JK>. �� �$�173W 12 �*%	�(=. -�$�F,�� +�$-
�>! �%K! �� �(=".��& F��8* �$.



��� �1��3�1.���2 + �/�*�LE �3$+A� o �7XU Y-e�� F��78�r

gG�8 ��2��q.* {/��%.%_^ -�$�/0�=� �*e/. �2��,�* + �>/., 6�z8* ;/Xb	 ��z -�$
�. t$*�� *� gI3. 1JK>. {� �z/�%"z	(>q )�	+��+ -����C�Y����.�& ,* ;J� Y�Y

��QP Y�P.(gG�8 V�* f��R ,*�. �$ 1JK>. {� ,* �]�G �)*%� ��%. �� �	�U�R* �*%	
*�< (>q �") �� ���! }�" #� �z/�%"z	 �/0�=� T�=. �� 1q �(��*�Y21��+B �!�).*�/,��

*��$�Y���� .(gG�8 V�* w�!*�$1z 8 ;/Xb	 Y1� E + �3z$, -�$ �!* ��"#$%q -�$
2 ���B 1X/!%2 +��7:�! �� �%E%. -�$/t"#1� E 6%R �� �� + �"��2B -�$ ��"#$%q -�$

�. ��z8B�%8 .�2 V�*�7:��/0�=� �Xb. M*�//L	 1X/!%2 ��*� ��z.* �$�$�� + �z/�%"z	 -
(>8�2 F(.B �%E%2 �#3�+�� �� �C(.B y�2�`*)��+(7)�Y�*��z7$ +���� .( �2��,�* -*�2

�/0�=�V/., -�$ Y1JK>. �"G�!r1>.*� �� {/��%.%_^ gG�8 ��%. �� ! �2%>E -�$
1"��C �*�< ;/Xb	 + 1�ec	(�* .

�/�$+�-�+�� �.,/*�� �0�< �� V��$(>-�%"'	 /'�'3	 M� E%. /�*%7$�� ;-�$-
.,/n��(>0 + V�$-X]* �. t$*�� *� �(��+B .	 �.*u`/L	 �� ���B �//t3W ��$,*(�*-��7"G�! �

��%.%_^ +^%0%�'�.,/�E 17$ �� V�+ �G*%>'�� ��#'/�#.1� E�$-��"#$%& ��'�,*
�	,��2�)*%� V�*�2 -�7� �* ��'X7U a�"G* @�. ;.*%U V�!��2 �2 Y(>8�2�gG�8 �$-

^%0%��%.%_^�'�� E 1. ��"#$%& �0�=� �*%	/��$-�%"'	 /'�)�� �B /,�* *� 1�2���%7� .��
2%>E 1>.*��*�2 �� ! -!��2�! gG�8 /,%>���"#$%& 1� E 1"(Smf)�*e/. �>b>. Y

����13J� -+� ,* �". ��*�C%�%	 -�$�:r���� V/2 ,�. + ��"#$%q 1� E �*%>U 12 
(8 4�I"�* �8� + ��"#$%q .Yf/<� �!��2 ��E 1� E 12 �	�=0�K. 1JK>. ��"#$%q -�$

1?%)�$-+ -�W �%/2 1?%) Y-�W �%/75B Y-�W �X#/� e��2B + (8 t/#J	 -�W ��5�5B 
gG�8)Smf ( �$ -*�2�F,*(�* 1?%) (8 1 !�b. + -�/C .�� gG�8 ����J. V��"7q

�%/75B 1?%) -�W�r/��.V/., 13J� 12 1E%	 �2 1q (8�2 �!�>8�:������kzU +-�$ 
F�*%$�.;#C �2 f K>. 1JK>. -*F�+(b. �� �%E%. -�$�. 1=0�K. ��%. -�$p��3� + (8�2 �

�. �z/�%"z	 ��b0,* 1JK>. ��%2 ��b	��(8�2.

1- Guarnieri and Pirrotta 
 

3- Hamdouni et.al. 



�CA�+ �2��,�* + ;/Xb	�2%>E 1>.*� �'/�%"'	%D� + �'/�%"'	%��%. -�$..���� 

M ��)�(;<
3 -07
$�)Smf (/��

, -a� E� �$1)� -: W8\  �
�
1� 7��� �$1)� �7�����>�( "
: 

��
�3
�
1+

�
>?:�\ �@�� ;<
3
Smf 

�
1+ -: N
$�Q
W
��-� Bull and 

Mcafadden,1977 

-: N
$�Q
�
1+�W
��-

Rockwell. 
et.al.,1985 

Silva.et.al., 
2003 

�
�
�
�

-�W �X#/� 1?%) 
-�W �%/75B 1?%) 

�%/2 1?%)-�W 
��5�5B 1?%)-�W 

��/�
�r/�
��/�
r�/�

6�=� 17/��
6�=��

6�=� 17/��
6�=��

6�=� �/5�
6�=��

6�=� �/5�
6�=� �/5�

6�=� 17/��
6�=��

6�=� 17/��
6�=��

*�2 F��h"!* ��%. ��/=. V/.+�1� E �� �G�! V/., M�q�) V/7I	 -��"#$%q -�$
 F�� l�h	�* 12 F�� mq -�>�� V/2 � #��!* .��"#$%q (>	 � /8*�! �*(".* �� gG�8 V�*

F�� �� +�. 1 !�b. �B mX"I. -�$�%8 .1#��J. ,* 4%XK. 1c/"� 12 �(/!� -*�2 V�*�2�>2
gG�8 V/2F�� �� �%2e. -�$1X]�� �!* n,y �(=". -�$1� E ,* �>/=. ��"#$%q -�$
(8�2 �:�(..12 ��"#$%q (>	 � /8*�! ,* �".%X/q {� 1X]�� �� M� !�b. 1=0�K. V�* ��

1?%) n�7	 ��y�2 + ���/. @I2 �� �!�y�2 a�R�!* F(8 1"��C �:� �� 1JK>. 1! �� �$.

gG�8 V/��� ��/#2 ����J.VF)6+(E�(1?%) ��8 �p��/2 1=0�K. ��%. -�$ �(
�/0�=� �z/.�>��%��%. ;.*%U + �G�! V/.,%� -�$�!*1$*�2B 1q @>q*+ �� ���, -^��* �2 �$ 

�. +�� �%G �"#2 �� �,*�� 12 �B T�U 12 � #� F�� f7U @�*e�* ~U�2 1c/"� �� + (�+�
�.(�%8.

M �� )H(;<
3 -07
$�)VF(��7�F�G �7 ��b� "
:�
�
1� 7��� "
: 

�F�G I
�Es (cm)Vfm 
(m) EldErd 

(cm)VF

�
1+-: �$�Q
W
��-� 

Rockwell.et.al
1985 

�
1+-: �$�Q
W
��-� 

Bull and 
mcfadden,1977

Silva. et. 
al., 2003

-�W �X#/� ���r �����r���r��/�6�=��6�=� 17/��6�=� 17/��
-�W �%/75B�r�r ��� ���r���r��/�6�=��6�=��6�=��

�W �%/2-���� ��� ���r���r��/�6�=��6�=� 17/��6�=� 17/��
-�W ��5�5B���r ������������/�6�=��6�=��6�=��



��� �1��3�1.���2 + �/�*�LE �3$+A� o �7XU Y-e�� F��78�r

*�2-,�* �2��./ #� �*e�0�=� /��$-.,/V"G�!�)*%� �� ��"#$%& 1� E �F�*%7$ mX"I. 
gG�8�$-!/,%>��>�� � #� + 1"-�h"!* ��%. �B l�h	�* 12 F�� m& . �*�< F��C/(�� 

)6+(E O(.
M �� )c(�O(��

, W8! A�/
:"�E�><
� A��  ����B d
� ��e�)� ��G�
�  0-0fA�ggh (�@�� �7

�$1)� �
>?:�! 

�F�G I
� Smf Vf 
-a� E� N

1+ W8!

�

,�/
:"��>2( �2�
�����B d
� ��e�->� 

M
� ��e: �7 
�/�W�X#-��/���/��/6�=� 17�r/�–r/�

75B/�W �%-�r/���/�6�=��r/�>
2/�W Z%-��/���/��/6�=� 17�r/���r/�

�W ��5�5B-r�/���/�6�=��r/�>

1?%) �� v%� 6+(E w�!* �2�$-�/�W�X#-2 +/�W Z%-./C(.By�2 �*e��*e$ �� 
6�!r/���r/�J2 �� + �". /1?%) 12 �$/,* @r/�6�! �*e$ �� �". .���3� + (8�2 

M�&�) �:� ,* 1JK>. ��%2 6�=� F(>$��%"'	/'�.�(8�2 .

1?%) ���$-2%>E 1>.*� �3'$, 1?%) ;'8 � #� gG�8 Y�� ! �6+(E f2�K. 
)r(21(.B �!� .$o��7�%R-< 1& o(8 F��8* }� BS��e2 ��3� +� �(U ,* �	$�oF(> 

1?%)�$-0%R ��%"'	 �:� ,* 1& �!* /'�=�(>"#$ 6� .��J.�_�� �/V�p��3� �B ,* �	
0�=�/��$-.,/"G�! V�=?/m��%"'	 @.*�B �/'�.�(8�2 .��J.�gG�8 �BS.�7	 �� �

�> . �(U ,* 1?%)-�2/�%"'	 6�=� ��'X7U + �!* �"3/. ��3� *� 9�($� .�*(J. ��&*()
*�75B 1?%) �� gG�8 V/�W �%-�r/r.�0�=� �p��3� + (8�2/8 �(�;#C (�$-�%E%. 

. v%� 1?%) F�+(b. ���(8�2.



�CA�+ �2��,�* + ;/Xb	�2%>E 1>.*� �'/�%"'	%D� + �'/�%"'	%��%. -�$..���� 

M �� )i(7
$�0;<
3 �� ]��-� -BS�-� "�F�G 
:"�$1)� 

7�0D�F�G I
�
:;<
3 ���$�
BS 

�$�Q�)�"
F  ��F�G /-� 
:
�

, W
�����>2( /�2�

�
�
�
�

�/�W �X#-
75B/�W �%-

2/�W Z%-
�W ��5B-

��/�
�r/r
��/�
��/�

�6�=� 
�6�=� 
�6�=� 
�6�=� 

��R ,*��(U �*(J. -,�1?%) n�� gG�8 ��BS1?%) n�7	 �� �$-�b	 1JK>. 
., %� ��'X7U/1��G�+� 1& F(8 �E%. �G�! V^��* �2 �$-,�*�2 ��-!�/� 12 �(/��7

 6��=	)w�!* xK! ((>$� n�c�* �+�& + �h) ;7U F�*%7$ .*�2�>2��E V�2B M����12 �2 
"#2 ���2 f7U���� �%G ���*(-(3	 *� 1>.*� �, M�2%!� �*(J. + (���-��"�* 12 -1?%) �$

. ��*+ 4*�! �8� ���(>>&.

*��2B 1?%) ���J	 n(U gG�8 V��7	 + e�7G + ;/C(�X]* 1$*�2B �. ��3� *� �($� .
$ ��/��1?%) ,* 9�$-���J	 �0�) 1=0�K. ��%. )r�=AF (��*(� �%E+ .��J.�gG�8 �

+(b. �� 1=0�K. ��%. F��2 �/�> . �(U ,* @-r�.��7	 1& (8�2�X]* 1$*�2B ;�12 *� 
. gI3. 1?%) �W F��>& a�R�+ �,�!��> . �(U ,* �"7& �-r��7	 1& �!* �;

1$*�2B�$-X]* �3'$, 1?%) �!*� �7! 12 *� �. ��3� �6+(E ($�)�.(

M �� )j(7
$�0;<
3 -AF�F�G �7 
:"�$1)� 

F�G I
��
:
/G
?�

 /��� /��
�F�G 

/G
?�
 Y� /��

�F�G 

/G
?�
 �F�G �!

2km 

���$�
 ;<
3

AF 
W8! 
F �
�( /0�

�/�W �X#-��r/��r��/����r/����/����7	��!*� F��>& 12 ;
75B/�W �%-�r�/r���r/�r��r/����/r���7	��W F��>& 12 ;

2/�W Z%-�r�/�r�r�/���/�r� �r/����e�����J	 �0�) 12 9

�W ��5�5B-r/���/���/��� �r/r���7	��W F��>& 12 ;



��� �1��3�1.���2 + �/�*�LE �3$+A� o �7XU Y-e�� F��78�r

6+(E w�!* �2 )�(. �:� 12��7	 (!��1?%) �� ;�$��X]* 1$*�2B 1& ��*(".* �� 
;#C;#C ��'X7U �2 �!* 1"��C �*�< �$(��*� d� 	�* �$ .�7	�1?%) �� �W 12 ;�$-

75B/�W �%-5B +�W ��5�-� 1?%) �� �!*� 12 a*�b�* Y/�W �X#-�e� �0�) Y�12 9
2 1?%) �� ���J	/�W Z%-.��%"'	 ;.*%U 12 (�*%	/'�Xb. ��+ ��CA��$-0/^%0%"-

p"#2�(8�2 1"8*� .13J� 12 1E%	 �2�$-.,/V!�>8�+�N	 +�F�*%$�. �*-�2 ���B v� K�* +
1$*�2B�$-X]* �13J� �� �$-�C%�%	 �*�.�;#C ��'X7U �hC �*%	�%"'	 ;.*%U + �$/'�
2 @J�/�"3-1$*�2B a*�b�* �� �$-X]* �1?%) ���J	 n(U +�$-(��*� 1=0�K. ��%. .

8oC%�%	 ���J	 gG�o�*���o/!��2 ��E eo�,�* +�2��Uo	 ��'X7o�%"'/(� + 9�oF(-
�$-�%��%. �.�>/�� Y9��*(-���� +��*(-��"#$%& fR�>. �_*�* �!* F(8 1)*�.�(X�Y

���� Y�OQ .(*�2-1?%) �$��}�.�& 1& gG�8 Y�!* ���J". T+�#. -. �h] �(U �-
(8�2 .�*�C%�%	 ���J	 n(oU 1& �(JW �$�1?%) *-*e�* �@�� gG�8 �*(J. Y(2�/, e�F(8 ��

 �(U 12 +��e� 9�9. �	��%8 .*�2�>2�gG�8 VT�*��2 -�2 �!* �C�e2 + ��E 9�2/V
���L". /�!* �.�*�C%�%	 ���J	 n(U �%E+�1?%) �� �$��0 �2 /^%0%"-�J	 �}�  Y��#7$ 

�%"'	 ��'X7U/. ��3� *� 6�=� 9�($�.

6+(E 12 1E%	 �2)�(F�*��$-Tp �$ �� �, a�"G* Y1=0�K. ��%. 1?%) ���-�(U �2 
�"� �� + (��*� 9/*�*� 1c-�< n(U �p>�?�U ���J	 +��!*� �7! �� 1>.*� �W +�$-

X]* 1$*�2B�(>"#$ .* ���, V�1?%)�., %� ��'X7U �$/�,*�� M�%] 12 �G�! V�9
(3	 �E%. ;2�J. 1>.*� 12 � #� 1>.*��0�=� (/� %��%. ;.*%U ��.�>/�� ���J	 n(U + 9

�*�C%�%	�1$*�2B T�U �!* F(8 �$.

M �� )k(7
$�0,�-��%�( ��
$( ;<
3 -�)TP(�-�"�F�G :
"�
�
1� 7��� 

7�0D�F�G I
� Da DdTpW8! 
F ���
$( /
�-�W �X#/� ��r/���/�����J	 n(U 
�-�W �%/75 �r/�r/���/�����J	 n(U 
�-�W Z%/2 �r/��r/���/�����J	 n(U 
�-�W ��5�5B r/�r/���/�����J	 n(U 



�CA�+ �2��,�* + ;/Xb	�2%>E 1>.*� �'/�%"'	%D� + �'/�%"'	%��%. -�$..���r 

l'� 

,�*�2��0�=� /��$-�%"'	 /'���%. F�+(b. gG�8 ,* F��h"!* �2 1=0�K. IAT�,* k� 
gG�8 1 !�b.�$-��%.%_^ /w�& �(8 gI3. + 9�$-1?%) ,* n*(& �$ �:� ,* �$

0�=�/��$-�%"'	 /'�. n�c�* �C/��.gG�8IAT w�& s!%". ,*�$-mX"I.
gG�8�$-��%.%_^ /� 1K2*� f R + 9�. �!� 12 ;�B�(.

IAT = S/N 

�C* IAT  S/����2&�) (8�0�=� ,* /��$-.,/V"G�!�(8��!* (.	�%] ���1&�
<IAT <S/�0�=� (8�2 /��$-�%"'	 /'�,�. ��3� *� ���($�.�C*S/�<IAT <�(8�2 
2/0�=� �p��/��$-.,/"G�! V��!* s!%". +S/�<IAT 0�=�/��$-W�� + t& /��'8B *� e
.��,�! )�+(7)��! +���YV���Q Y�P�(.

*�2-,�* �2�� #� �0�=� /��$-�%"'	 /'�,* 1=0�K. ��%. 1JK>. S��%.%_^ gG�8 /9
�"� + F(8 F��h"!*�6+(E �� ���B i)Q(�!* F(8 1_*�*.

M �� )m(;<
3 ���
'�IAT �
�
1� 7��� �7 �'� �7 

7�0D�F�G I
� Smf VfAfTpBsIATW8!�

, C���/
��/�W�X#-�����Q/��,���
�75B/�W �%-������/��,���
�2/�W Z%-������/��s!%". 
O�W ��5�5B-�����P/��,���

gG�8 v%� 6+(E f2�K. IAT + w�& �� 1=0�K. ��%. 1?%) ���W ,* 1?%) 1! ��
 1J R�2 1?%) sJ� Y1"��C �*�< /�W Z%-0�=� �:� ,* /�%"'	 �/'�w�& �� ��<*+ F(8 

0�=� 1?%) ���W �� �!*/ #� ���%"'	 /'�,�2 1?%) ��>	 + F�%2 ��/�W Z%-0�=� /�
 #���%"'	 /'�. ��3� *� s!%". �($� .*�2�>2�"� V/X& 1c�!��2 �gG�8 �$-

1- Index of  relative active tectonic (IAT) 



��� �1��3�1.���2 + �/�*�LE �3$+A� o �7XU Y-e�� F��78�r

��%.%_^/0�=� Y9/��$-�%"'	%D� /'�. gI3. 1=0�K. ��%. F�+(b. �� *� �1& �,�!
* ($*%8�0�=� V/�#I� @I2 �� �$!��2 ��%. �?�) 10�J. ���!* 1"��C �*�< .

>���^
*���o�$(>-�%"'	 /'�X]* ;.*%U ,* �'3	 /8* ;on��(>0 + 6�'�$-. fR�>. �1& (8�2
.�� �?�) 6�) �� (�*%	/(8�2 6�=� e.* ����%"'	%��%. 1K2*� V/,* @I2 �B ;.�8 9

^%0%��%.%_^-!��2 12 1& �!* �(��F(�$-8�� �� ,* /�$+�-�%"'	/'�.�+ �,*���
�%"'	%D�/C�2 �� 9/,�* F(���2��0�=� /��$-(E��!* �*%E + (.JR�>.�M�%] 12 1& 
�$()*+-��%.%_^ /+ �:� ,* �!* n,y (>"#$ 9�CA��$-!��2 ��%. �&�0* v%� ��*�< 

C/��.�'�* ,* ��$()*+ V-��%.%_^ t�. /�!* �� ! %��'0+%	*�"!* F%& Y9 .��"#$%&
�� !X& �0�) �� ���%"'	%��%. ()*+ 9/. F%XE ��h>. 9��7���:� ,* 1& (

^%0%��%.%_^%D0��-, ��., M(. ���-3	 ,* o'/� �B 6%b	 + ;o7����C .!��2o�*�8 �s
.,/V!�>8��%"'	 Y/W + 9/1>!�>8�*�'3	 �%j) + �%E+ �p��3� ()*+ V/+ M�

�$(�,�!-(E�;#C + (�$-�!* �*%E .210�/!+ ;, �=�Jb	 �� �� ! ��"#$%& ��/f
2%>E 1>.*� ��>	 �?�)�!��2 ��%. ����C �*�< .!��2�. ��3� �$�1:)�. ;2�< �*(=	 ($�

X]* ,* tU* ;#C�U�� +�2%>E 1>.*� �� �1E%	 ;2�< ��`B 1& ��*� �%E+ �� ! 
�%"'	%��%./�!* 1"8*�C �E 12 9.(� ,*�F(�$-��%.%_^ /'�;#C F(7U �$-*�2%>E 1>.�

. �� !�F�� 12 �*%	�$-KG�1$*�2B a*�b�* Y�c2�E Y�$��1>'�* d+�I. 5 + �$/F��8* F�
��& .

+�CA��$-�%"'	%D� /2%>E 1>.*� 9�gG�8 w�!* �2 �� ! �$-��%.%_^ /��%. 9
!��2����C �*�< .gG�8�$-��j	 ;.�8 F(8 F��h"!* �k�! �/!%>���"#$%& 1� E 

(Smf)� #� Y2/�>�� V-�B l�h	�* 12 F�� m& (Vf)3'$, 1?%) ;'8 � #� Y�(Bs)Y
	 n(UoC%�%	 ���Jo�*��(Af)�*�C%�%	 ���J	 ;.�U Y�(T),�* gG�8 +�2�o� #� �

0�=�/��$-�%"'	 /'�(IAT).�(8�2.*�VgG�8�$12'h	/�� 9O3'$, 1?%) �1JK>. 
)�/�W�X#-2 Y/�W Z%-75B +/�W �%-, ,* �?%) �1�$-EB��W-�W ��5�5B +-, ,* ��

1?%)�$-�W%XI0�2 -2��* /;(!��2 ��%.�(>"��C �*�< .�"��. ��3� 1X]�) i�($�



�CA�+ �2��,�* + ;/Xb	�2%>E 1>.*� �'/�%"'	%D� + �'/�%"'	%��%. -�$..���� 

gG�8�$-Smf +Vf *�2-*�2 + 6�=� �0�) 1?%) +� -� 1?%) +� �*�8 �p�� s/17
. ��3� 6�=��($� .*�2 ;'8 � #� gG�8-.�7	 �1?%) *�8 �$��%"'	 6�=� s/'�*�

. gI3.��,�! .�"��gG�8 i�$-�*�C%�%	 ���J	 n(U + ���J	 �	 t$ u/��"� F(>>&(�i
gG�8�$-�!* v%� .��� ���"� �G* ��E �/X& 1c�=!�gG�8 ,* (8 IAT�/e

�%8 F��h"!* .�"� f2�K.�* i�*�*� 1JK>. 1?%) ���W ,* 1?%) 1! YgG�8 V-0�=� l%� /�
,�n���W 1?%) + ��)2/�W Z%-(�*�*-0�=� /�!* s!%". �.*�2�>2�2%>E 1>.*� V�

3I2 �*%>U 12 �� ! ��"#$%&�^%0%��%. ()*+ ;& ,* -�%"'	 �:� ,* Y��"#$%& +/'�
�!* 6�=� t$ ,%>$.



��� �1��3�1.���2 + �/�*�LE �3$+A� o �7XU Y-e�� F��78�r

n�
)� 
�o�<B	� ��XU Y�)����(Y»;#C� + �$o., �2 ���B @J/V!�>8o�*��*�«Y�^���3� 9E��B

�E�A�
)3�F��78 Yr�.

�o(!*�X0*�(!* Y�*A�)����(Y»^%0%��%.%_^ 6%b	-�/�W�-)�W ��5�5B-(«Y�����1.��
!�>8��&���#�* n%XU F('3�*� Y�U�7"E* +�� 	 F�p3�*� Y�e.

�o(>h!*���-�� Y�� )���r(Y»3$+A��! �� /t"#�$->.*� �� A�^%��%. 1<�8��%	 F@	B ��3��
�� !«�� Y����"&� 1.��-('3�*� YFXU��#�* n%�+U�7"E*�� 	 F�p3�*� Y�e.

�oG/�%NJ. Yn�)����(Y»38%&���7"G�! �?+ ��R �2 �^%0%��%. +-@	B ��3��M�� 
�2��B�&�	 �2 ��oc/�%	 �2 (oF��'0+ /'��� ! «Y-&�0��2&��7 ��
?�� I��J �-�( �
R&��7 0eY

F��78�$-��� +���.

roG/��"I. + �%NJ. Yn�-�++*� Y)����(Y»,�*�2��0�=� /��$-�%"'	 /'�^%0%��%. w�!*�2 -
1>'�* d+�I.�$«Y�^��o: p% 
:",�-.� �
�0F��78 Y��.

�o6y�X5+*�XU Y�)����(Y»3$+A��! ��/t"#�$-.*� �� e�^%��%. o>10�78 �!o+ �� 
;'8C/�-"8� �* �8� �p3. /V��8«�� Y���.��1�"&� -('3�*� YF��#�* n%XU �U�7"E* +�Y

� 	 F�p3�*��e.

�o_�E����e-(7b. Y�?� )����(Y»$/8%_^+�(/7�173W �$-2�I"�* �>.*� 1<�8 4%>E �
�� !«�� Y���.��1!�>8��& �('3�*� Y(8�* F R n%XU /=�� 	 F�p3�*� Y�e.

Qo��.,��h=E(7b. Y��)��Q�(Y»����,����q�"�0�-, f��-0
:�)"�
�><
� �7  0�
)�r
:"
� �7�«(XE Y�Y!+��� F�p3�*��(�3. .

�o., ��.,�!/V!�>8�)����(Y»13J��$-.,/V!�>8��:������«1C�2 Y�$-p3. /+ ��8 V
4*�!.

�� o., ��.,�!/V!�>8�)����(Y»13J� ��8�$-.,/V!�>8�2��* + �$* �%C ���W /;«Y
J./w��:�r���� .



�CA�+ �2��,�* + ;/Xb	�2%>E 1>.*� �'/�%"'	%D� + �'/�%"'	%��%. -�$..���� 

�� o2�b!�Y����+()����(Y»!��2�@	B '3	 (�+� �2 ��G 1E%	 �2 �� ! ��3�/�2�>. ;
.,/�.�C V��p3. /V�2��* /;«Y�
)�	,��E I��J �AYF��78�$-��+��.

�� oh8/=�J��2 �.* Y/�*��'7$ + �)����(Y»��., �I/V,�* + �G�!�2��0�=� /��> $%& ;#C �
�R ,*�gG�8 1 !�b. f�$-.,/V��"I�«Y��J ��
)�	,�		O( ��E�A�
)3�'�  �s

E0/?F��78 Yn+� 6�! Y�g] Y����.

�� o.�&��� Y�$ + � o�*��'7)����(Y»!��2o�� +o1>�2(>-., �KG o/��"!��8 �� F,�0 V
��"#2��2B«Jb	 ��R Y/	�J�� 	 F�p3�*� Y�e.

�� o��"I.-�+*� Y)����(Y».,%� @J�/�$ 1��.�! ;.�'	 �� �G�! V-* 1��G�+� -���	*%& �� 
�K.��%. 1=0-«1��G�+� Y�$->.*� 10�78 �./Y�*� %3�
)�	,��E I��J �AF��78 Yr�.

�r oXU Y@�*� ()%.��L]*)����(Y»	�=0�K. ��R�=0�K. �� ! 1$/^%0+�(-^%0%��%. +-«Y
� 	 F�p3�*��e.

�� omc�! Y�2%� F�*,/�7)����(Y»!��2��%"'	%��%. /'�3I2 �� 	 6�78 ;#C ,*��p� �2 e�
+�gG�8 �2 FA�$-�".%��%. �9«�� Y���!�>8��& 1.���('3�*� Y(8�* F R n%XU /=�F�p3�*� Y

� 	�e.

17- Bull, B.W., (1984), “Tectonic Geomorphology”, Journal of 
Geological Education, No. 39, pp.310-325.  

18- Burbank, D.W., and Anderson, R.S. (2001), “Tectonic 
Geomorphology”, Malden, Blackwell.  

19- De Blj, Peter O. Muller (1998), “Physical Geography of Global 
Environment: Second ed, John Wiley & sons INC.  

20- Goudie, A.S., (2004), “Encyclppedia of Geomorphology”, 
Routledge, Volume 2. 

21- Hamdouni, R.E., Irigaray, C., Fernandez, T., Chancon, J., Keller E, 
A., (2008), Assessment of Relative Active Tectonic, South West 
Border of the Sierra Nevada (Southern Spain)”, Geomorphology,
No. 96, pp150-173. 



��� �1��3�1.���2 + �/�*�LE �3$+A� o �7XU Y-e�� F��78�r

22- Keller, E.A., Pinter, N, (1996), “Active Tectonic, Earthquake, Uplift 
and Landscape”, Prentic Hall. 

23- Ramirez- Herrera, M.T. (1998), “Geomorphic Assessment of Active 
Tectonics in the Acambay Graben, Mexican Volcanic Belt”, Earth 
Surface Processes and Land Forms, Vol.23, 317-322. 

24- Rockwell, T.K., Keller, E.A., Johnson, D.L. (1985), “Tectonic 
Geomorphology of Alluvial Fans and Mountain Fronts Near 
Ventura, California”, In: Morisawa, M. (Ed.), Tectonic 
Geomorphology”, Proceedings of the 15th Annual Geomorphology 
Symposium, Allen and Unwin Publishers, Boston, MA. 

25- Schumm, S.A., Dumont, I.F., and Hol Brook, (2000), “Active 
Tectonics and Alluvia Rivers”, Comberichge University Press. 

26- Silva, P.G., Goy. J.L., Zazo, C., Bardji, T. (2003), “Fault Generated 
Mountain Fronts in Southest Spain: Geomorphologic Assessment of 
Tectonic and Seismic Activity”, Geomorphology, 50:203-225. 


