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 .���#    9�� %  �# :�!"6 ,�	��& ;
�<
 � =���� >�?6 �@
 � �	

,����� � 2�@���� �A7
 �7
� � .���- B�4C     ��  �7�  ��D4& =�E �� �	�!�� �
�'# B#� ����# 2�	   F��6
 ���� ;�	 �� G���6 $7
 � .���#
   3��  2�	�D�
�H % 2I���(���JI �� �	��& 9# �H K�� $��    �
�L6 �
 �� ��#30 ���& % N�0 �� �!������� O*DP� 2�	    .B� 
 �D(�& =�E  2
���

 �� ,�" � Q7�D� �& 9#�H K�� �- ��	�       �# :�!"6 2�!��  ��& 17 =���L" �
 % K�A6
 97
R(
 �� %  ��� �@�� ��4 � 2I���(���JI 2�	�D�
�H � �	�
>��% ���
 ��� �	
�� �6 .B�
 �D#
�� ��
��/ ��@�6 2�%�L� �
�� � R?� ����# 3�� 2�	�D�
�H �   

1- '��(�  

,�(�< �< � .�
� 
�C 97���( T�L� �  
��	 U�� �&���� ����- % �	��& 9#�H ���� :��� �� 1"� ���� % 1"� G<��� � �7�# 2�	
���0 ��V� =���� �
 �D�4C%  �# �0 �� �*6 �� ,�	��& W��6 ��
�� ���� �X�� �< � .��D(
 �
� �� =���� :�+ $7
 
�!6 �� % 2���D� 2�	

�� ��?7
 
 ������� G<��� ���7� �Y��� �
 �!7 ,�	��& W��6  ��D(
.���-  �7�H �
 �!7 �!��3�� % 97���( �@
 � �- B�
 �7�	 2�'V��� � 2
Z&
	��& ;
�<
 � % 2����� ��?7
 ,� ��#(Jianhui and Yuxiang, 2010).   2�'��7�0 ��@�6 B�6 �- B�
 ������� G<��� �%�L� �*�0 �
 �
�'# B#�

 �
 9�� �� �'�[ K�A6
 \�]L� �-  �# :�!"6 �!�� 2�	 �56 �
 2
 �+��?� ,[ � %  ��� 2���12  �*E�( � �
�'# .�� �� R�� �D�100  ^�# 2�D��*�-
 ,���- �'#�7��(
�_0 B�LC�� � % (=�� ,����� ���a 3��0) �
�'# X��# � �L��V� ��� ��V�� .B�
  �# >C
% ´´ N 30°27´21.5´´, E 

57°43´9   %N 30°33´53.5´´, E 45°45´56´´ B�
 �D(�& 
�C :!#)1( $����� ��V��� =
���_6 � �	�!�� .'� ��@�6 :��� �� ��c�� X�� � .
 � � �!����
 2�	B(�"�H ��d�e� :��C 2�	�D#
� ����� $7
 � 2
 ,��� f�D�� � �,�	��& :�!"6 �� �!7�R� ��4� F��6
 �	�!�� g�D4& .��


 ��D4	 �V��� =
���_6 % �*�� 2
�	 % 3[  ��	� ,�"� �	�!�� �(�< �
 % �
� ��� B���L( % =����(Kocurek and Lancaster, 1999)  . ;�	
 .B�
 �	�!�� � 2I���(���JI % ���� B(�� 2�	�D�
�H �� �	��& 9#�H K�� $�� F��6
 ���� ����� $7
 �
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 )��1 (, �: ('. �/� ���� '(/$� 0�� 1�	2 '�3��)'. �/� ���� '(/$� '� ��	
�� ��� %�� (�   5�.2��

 (����� 6	� ���� �������)'(/$� ������� 7� ����	� '����(Google Earth) 
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2- �����#� # �� 

 ���
��� =�L��V� �< � �
 �
�L630 ��� �� % B'0 � % �!��� ��� �� B"H ����� B�4C % �����2
��� ����� $7
 .�# 2
��� ��?�
 �7�	�!�� �
 �	
 �
�C
 � .����� =%�AD� ���& % N�0 �� ���	��& 2

� �- B(�& �
��
 �D� W��6 (K�A6
 % T�+ �X�<) �!�� �	 �!7I���(�� 2�	�D�
�H 2�L�& 2��

 W��6 �!�� �	 B�LC�� % �#GPS ����� % �7��& B�@�4�- � �	���# :�D��   �)"7���[ �� ���� B(�� =�L��V� ��?�
 2
�� �!�D�eH 2�	.  �
 NH
����� �
 �J
� �
�� ;Z�[ W��6 ��[ �
�� ;Z�) �	1�
 �
  ��AD�
 �� % 1"� X���a g% �� �	 ��
�  �
��
 X
�� R����[ �(��h�4-
 3 :E
�( � �7�	

 �
���D�
5/0  .B(�& =�E �(��� �
  ��AD�
 �� % �# �D(�&  �
��
 1�
 �	 2% �� �D(�7 >�?6 =���� ,�% ,�7�H � �
� �47��� �� :4-
 
R(
	 �
.�# �D�
��H 

3-  # 8��
� # 9:��� '
!�� 

���� B��k6 B�*��C  ��	� ,�"� �*�� f���� � �	�!���� �	��& 9#�H W��6 ,
% 2�	."/ $7
 ��?7
 �� .D4���-
 �)7� =��+ �� .��#��
 �
��
�� ���� B��k6 % 2��� 97���( �"( :7�L6 � �L� �,
�!�	 % 2�����) ��-1392.( �� �'���0 =�L��V� f��
(Jianhuei and Yuxiang, 

2010) W��� .���6 % mA� 2
�� ��0% �	�!�� �L��6 2
�� .�
� ����
 9�� �	��& 9#�H K��6 % �	�!�� �L��6 1"� ���� % 1"� G<��� B47�
3�� % 97���( $�� X��L6 :����� ������ W7
�#3[ ��0% �2
Z&g�� ,
R�� % ������7� 2�	 % �V��� B47� =��E�o� ��*�� 2�	�7R�( �!7I��

�� =�E $7
 �� �!�� :�!"6 % �L��6  ��� .B�
 2%�c % ��p ��V�� � ��� q���� B+�� % �	��& 9#�H 2�	 �����% 3[ 
��� �
�D�
 �- �#��
��
[ �� �*�� �� 9	�-��� :�!"6 �!�� �B�p�� ������7� 3[ rV� ,�/ ��
 ���7 ���V� 3[ 9	�- :��� �� �%� �*��� � .��#��% �D4� ���

�� �	�Y:!# � ��& ���%
 97% �� % ��#�� ��a[ �!�� 2��&�� ,�# 1"� �� K%�# �����% ��� �*��� � .��# 2�	 ���� ,�# >�0 �� % ��-
�� �L��6 �!�� � ��& B"H � 2���3[ rV� B(
 �@
 �  �# :�!"6 2�	�!�� �
 2��4� ,�7�H � % ���7$D( $�� �
 % ������7� �	��& �� K%�# ,
 U��D� 2�	 �56 % ���- �� q7�P6�� :!# ����&(Li and Wu, 2010) �D4� % ���� O*DP� G<��� � B�
 $!�� ��% $7
 �- B�
 �-s �� ��p .

���& �"7% 2�	�)�
 �*��% �� 2��7� �� �6 �!�� 17 2I���(�� .�#�� =%�AD� ��V�� �	��& 9#�H K�� ���	� :�!"6 �	��& 2�	,[  �  X�D�-
�� ��#(Nikling and Wolfe, 1994). ��  �	�"� ���& % N�0 � 2��7� K��6 �� �A*DP� ,�	��& �
�'# ��V�� � �L��V� ��� ����� � .���#

 �
���� �
 ,�	��& �D"�� Fabaceae, Tamaricaceae, Chenopodiaceae   X%�0) ��D4	1.(  
) �#�;1 ������� # <����� ��=�# ('. �/� ���� '(/$�  

  
W��D� ,�D�� R0 �'- ,�D���� �- ��D4	 B����
��V�� =
�	�"� f��
 �� .���- �# R�� �D� B4�� �6 ���
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 �
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 � �'- 2�	 2�	

�D��� ��/�6 �D�  9 ��  �7� �D��D��� ��/ �� � �'- 2�	 �tD�� .���#�� U�'- 
 �D��tD�� $7
 �- ����� .������� �# �	 K�A6
 % ���-
,[�� �D� ��/ �� �	�� B��� ����� 
��H ����?�.���- �"7���& �� ��D4	 G��+ ��4� ,�D�� $7
 2�	�� �- 2
 G�+ �6 ���
�620  s�A� R�� �D�

�"7 $7
 .���-3[ 3Z0 �7��
�6 G��+ 2�	 �� ��<��� � ,��- �# �7��
�6 ,�	��& $7
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����� ��
� 
 U�� ^��+
 �
 B��< % ������7� 2�	
- ��p�� �&���� �
 �D�200 �*�� �,
�!�	 % �H�AL0) ��
� 
 �D�1395(  :!#)2( . ���� % 1"� G<��� � �- B�
 ���D�� �*�0 �
 R& B��

��  �7� ��4� 1"��"7 B*+ �� .��#�� �
� �- ����+ 2�	 1"� ���� % 1"� G<��� �� :��� $��	 �� % ��- 3Z0 $��� ^��+
 �
 
 3[ ��
�6
% B�
 �&��� �� �� B�� $7
 K�A6
 .�	� ��
�
 ��� 97% �� ��p�< ,����� ��
�615 �� R�� �D��tD�� .�� ��V�� 2�	�!�� $7�6��*� R& 2�	

�� ��?7
 
�tD�� $7
 .���-,
%
�( �
 �	�� ��# �� ��V�� ,�	��& $7�6���& % N�0 2

� �
�'# B#� F��� �)7� � % ��7[2�	 �D4	 �6%�AD�� 
,
%
�( R& �- .(R&  �# �R& u�� �R& �-)�tD�� $7
 W��6 �- �7�	�!�� .B�
 �L��V� ��� ����� � R& ���& $7�6�� ��?7
 �	� �]L� � ���# F��

 �� v��� �+�A6
10-12 ��
� 
 �D� :!#)3( ,�	��& R0 ,��#
 ."B�(���	" �# �7# �� B�4� 2��7� B�%��� :��� $��	 �� B�
 2% $7
 .�
� 2�
��  ���s ��� � 
 3[  ��&�� 1"�  ��-  ���s ��� � �- ��[ ,�
� B�� �
 �
 �L� 1"� X�o( � % ��- �]L� � ,�	��& $7
 K�A6
 .��#

 �
����  ���& % N�0  �*�� ���  �"7% ��(  �!�� K�A6
 ���
� �!�� :!# 
Q- ���
��&�# 

=����  
�&��"- ���
� 

=����  

�&�#�0 ���
� 
=����  q4� ��

�( 

Fabaceae  Prosopis farcta �'-  2
 �tD�� ,�	��&  cm-1m �<%�P�  -0.22- 0.12 0.92-1.18  0.52-0.93  

Tamaricaceae  Tamarix stricta R&  2
 �tD�� ,�	��&  1m-12m  
.�� �--

�<%�P�  
-0.014- 0.31 0.7-1.85  0.48-0.92  

Chenopodiaceae  Seditzia rosmarinus ,��#
  2
 �tD�� ,�	��&  cm  �<%�P�  -0.31- 0.094  0.86-2.26  0.53-1.020  
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 �D�2�	�!�� $7�6  $7
 W��6 ��V��
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 % �	�
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��
 2�	 �# =%�AD� .��
 �
� =���� $D�
��
 �
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 �
 �
�- �	(Khalaf et al., 1995).   ��� ����� �

�� :�!"6 
 �	�!�� $7�D&R� R& ,�D�� �L��V��� �# �7�H ��/ =�E ��  ��& $7
 �- �7�?�[ �
 .��	� �C�� ;
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 � ��6��+ �� �7 ��-
 �*E
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 �� �!*� ��-
 ��� �# �� �7�0 2�	�� ��
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�� 2��&�*0 ��� �)A��� ��?7
 �	��& ���& $7
 W��6 ��V�� 2�	�!�� $7�6��*� :��� $��	 �� ��-�6 �@
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 ,�	��& �- �?�[ �
 .��# 9

�� �&��� W��� W7
�# �� 
 ��� %  �
� ,�"� 9�-
% 17I���(�� ���_6 �� �!���� 
 ���& $7
 ��- ���& ,
�6�
[ r*o�) B4�
� �!�� �� �%��� % �
 �,
�!�	1389B�4C �]L� � �'- ,�D�� .( K�A6
 �6 �	9��  �	�"� R�� �D� 2�	�!�� ����� ,�D�� $7
 W��6  �# ��?7
 2�	�!�� ���
 ���#

B�
 B�� $7
 ,��� �7�H 16 B*+ �� ��
 $7
 �- ��D4�� 2��*� K�A6
 2

� R& B�� ��  �#  ��#�H �L��V� ��� ��V�� 2�	�!�� $7�D!/�- .
� �� F�����,��#
 ,�	��& 9#�H �� 2�	�! �� $�� �
 =���� W��6 �)A� �@
 � �7 % 3[ ,�
� B�� �
 % ,�# 1"� �@
 � ,�	��& $7
 .B�
 ��%

�!�� �# 
Z� ���- �� q7�P6 �� K%�# � ��& $D( $�� �
 �� %  �# OC�D� $7��a[ :�
�� ,��	 �. �	��& 9#�H K�� �� F��6
 �  ��[ B�� �� Q7�D� 
3�� 2�	�D�
�H %�� � �6��+ �
�'# B#� 2�	�!�� =���� �- ��	� �� ,�"� ����# B*��  �6��������� �
 ���� � ��
  ��� R7 2���� �		 2�

 =����  ���- N!L�� R& ,�	��& 9#�H �� 2�	�!�� � �D(�� 2�	R����[ ��JR0 �< �� .B�
  �#  �	�"� R�� ��
� B#� �]L� % ��
� W��D�� 
  �
��
 �6 B*�� �� � \�6��+ ,��#
 9#�H �� 2�	�!�� � =
s  �
��
 �- �6�E � ��D4	 R7 ���� �6 B*��� ��
 $7
 .B�
 B#� �����6 � �� ��


 �� �- 2R7 ��
� =���� �R&  ��& ���L"�
 ��/ 2�	 ���# % K�A6
 �# �� �- 2�< �� �#�� F��6
 � �!�� K�A6
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 %  ��& �#E G*L� =�
 � % �D#
�� ��
��/ �# ,��#
 ,�	��& �- �7�?�[ �
 ��
 .����7 �� >�?6  ��& ;
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 � %  ��D(
 �
� �� ���# �� :�� �� $�� �
 �-��
 ,��� =��

>�?6 =���� .����� �� �0�� �6 B#� ��
� 2
 ���� =���� % �D(�7 97���( �!�� :�� �
 2��� 2�'��7�0 W��6 R7 ��
� =���� 
Z� ��% 7 � �D(�
U�'- ;
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 ,
�D� �7�# �$7
����� ��
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 �- B(�& �d� � ���)

3�� 2�	�D�
�H �)7� �
 .B�
 �@�� ��4�  ��& ;
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Alcantara-Ayala, I., 2002. Geomorphology,Natural Hazards,Vulnerability and Prevention of Natural ]6[   
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1 Drought Indices Package 
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6- Ambassa-kiki,R.,Abobaker,Y.and T. Boulama.1996.zero-tillage for rice production on cameroonion vertisols.soil and 
Tillage .Res.39(1,2):75-84. 
7- Analysis of Rainfall and Stream flow Data, Bureau of meteorology, Melbourne. 
8- Arabzadeh,B.2002.water and irrigation at rice farming.145p.(In :Farsi). 
9- Arms, k(1990): Environment sciences, salinders College, Florida. 
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�_0 X�< %  ����# T�+ �0�́  58  p59 - ́  53  p32�6́    17 p32 - ́  

02    p60  
�C :4& .���)��HR_��
�D�
� �� �� ��%N15S  ��7��6 X�< %60 �A��� �� ��)D�
 2�	 :4& �*�0�
 �D��*�- 2  ��� ,
�6 % f�!L�

 �7
�7,1B�
 �D"7. (�*4& g�H % 9��� �*4& ����) ����	 2�	 �)D���H�� f��
�� ���H �*4& 2 ��'H % �0�6�� �� N!+ �����7
�	 2�	% 
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�0$�������# B���L( % ��� 2�	 �	�"� �6%�AD� 2
��� ���# $7
 ;�	 X�� �*E
 �- B�
 $7
 9	%hH  :�*�6 1�-����D-�( �

)2I���(�� 2�	 ~��# �
 :E��  �
� �� �47��� % ��V�� � �	 �	
��[ % �	 �)D4!# 2
�� ��# >��� g% ��Smf�S�Vf�F%(  �7�7�H B�Lc%

.���& ~P"� �*4& 2 ��'H =�LVC 
  ��[ B��� Q7�D� f��
 ��$7 �
 �*4& 2 ��'H  �LVC 9#�,�D4*&� ��0�0 ��( 2�	 ��� �� � �%���"��� 

*C�u�� �L  �)�� ��"/:�!"6�B�
  �#  

���#� # ���� 

 X�D-�( B_�71  I
% 2 �0 �7�    W���6 ��- B��
 Mandelbrot(1983)  
���2 � ��,�   X�!�#
 �7� �H �7 �  �7��	       ��!� ���
�� ~���# X��< ��-


 y���"�� .���#  �������7$ ��6p BA��E B��_��$ fractal ���L� ����� =���_� .B���
 �D��4!# fractional ���4-)2 % (fracture )D��4!#)�
 �
 (��7$ 

6p B_��$ 	 .B�
  �# GD"��� �L6 �7O C�� ���  
���2       ���
 X��D-�( .�
��� ���0% X��D-�( B�_��      	��& % B��
 g���# :���C % ���+�   =��C%


 ,
��+ �� .	71 � �- �� BAE�% � X��D-�( .  2��	 � �7��2 �< �� B�L   �� :!�#�  ��&��   �� ��-�  ,
��6    ��AD��
 ����   �D�# � 
 ��'�[  2��	 

 O*DP�7B(��� � .�$ ����# �X%
�D 7�6$  ��+ % 7�6$ =��+ X�!#
 :�
 ��
  

1)D40�� (� ���$  �- :��#  � % �	 ���D-�( �L� �� �- �	 � ~P"�� ���#. 

2� �
 (7�) �H7 � 2�	 ��D-�(� �� .*+ ��$ ����# �� ,
�6 :4& �
 �)D4!# % �	 �	  .��� ��� 

3�	
��[ ��< �L��V� ( �� �'�[ :��!6  ��� % �	R E�o� 1�- ���=� ��D-�(� B�
  �# ��?�
 �'�[.   

 ����# >����� g%(box-counting) �
 ���!7 g%����'H �����D-�( ������	 ~�P��"6 � X%
���D� 2���	 �����D-�( ���L� g% $��7
 f����
 ���� %  ����� 9*��4& 2���	

�	 � �LVC 9# =%�A6 %  �# ������  ���D-�( ��L�
 � ��0�� 2�	 O*DP� =�LVC ��� ~P".��# 

0��� �>D� � '$� @�./2 �� �� �]
D�� ��
?	! ���	�  

       ���# >���� 1���!6 g% ��� ����D-�( :��*�6 2
��(box-counting)        ��"�� 
��D�
 B��
 ��p � ����� ���� 9*�4& ���'H  $���� 2��	 ������#  ��"��  2��	

��(
�&���H�6 N��!+ 
�	���� 2���	N��!+ % 2
f������ � F������ �7
���	 2���	 ���� q������ 2���	������  
����	 W��� % �����& 
���C ���L��V� ����� �7
����E 2���	

      .���# B�#
��� B�C� ��� 9*�4& ���'H �*4& 2�D���   ����V�� N5��   �!��# W���6      >���� >*�c X��< ��� ��L��� 2��	(S)       �
��L6 % ���# ���  �
� 9�#�H

>����� :��4& 2�D����� W��� 2%���� 2���	(Ns) .����# ���� g����# �!���# f������ �����_6 �������?�D� � ���- 2�����[ 2 ,
R���� ,(S)  ����- ���	
�� �����_6 R����

(Ns)      .���[ ��	
�� B��� ��� 2��)7� 2�	               
���� =%��AD� 2��	 X��< ��� �!��# Q��H � :C
��� ��- B��
 ��p ����D-�( ��L� ������� 2
���(Ns)   g���#
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��L� �*��� �.��#   �)� 2��	
����� ��D7–      ��- ���4C ��� ��D7��)�(Ns)    T��+ ���� ��� ���	1/S     X��< ���� ���  
��C ��	     .����# ��� .����6 ����#  �
� 

����� �
 �
�- �	 2
���V�
 ���D-�( 2�	��� �	
�� 
�C�� �7� 2.  

Log (Ns)=a+DLog (1/s) 

 �V�
 $7
 �D 9*4& ��'H 9P� ,[ ���D-�( �L�  ��	� ,�"� % W� q�# ���#��.� ���D-�( �L� ;eD�
 ��0%O*DP� =�LVC ��'H 2  =%�A6 �)��"� 9*4&
 ,[ 9*4& .D4�� ����	 �	 �LVC �#�� �� �)7�!7 ��.  �D4&� 9*4& 2 ��'H =�LVC �*4& .D4�� ���D-�( �L� ���� B'0� ��L��V� ��� 2 2�	�D��

 
R(
 ��� 1�- �� G�C� �< �� %  �# �7����# 2
  
�	�� �7%�o6 1�- �� % �	 �"�� 1�- �� �L��V� ��� 9*4& ��'H �V�Arc Gis   N5� .�7��& .���6
 �D4& 
R�
 1�- �� 
R(
 ��� $7
 � �L��V� ��� 2Fishnet � �!�# �7��(
�_0 T�+ % X�< =
�
�� ���7��& 2��. B�
  �# ������ �7� =�E �� % 

 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

  

  

  

  

  

  

 

LOG N LOG(1/S) N S(km) fish 

0 -1.07918 1 12 1 

0.60206 

 

-0.77815 4 6 2 

1.146128 -0.47712 14 3 4 

1.653213 -0.17609 45 1.5 8 

2.064458 0.124939 116 0.75 16 

 

LOG N LOG(1/S) N S(km) fish 

0 -1.28511 1 19.28 1 

0.60206 -0.98408 4 9.64 2 

1.20412 -0.68305 16 4.82 4 

1.778151 -0.38202 60 2.41 8 

2.344392 -0.08099 221 1.205 16 

 

�0X%
1-1 ���H �*4& 2 ��'H =�LVC �)D4!# X�D-�( ��L�
 =������(  

LOGN LOG(1/S) N S(km) fish 

0 -1.02816 1 10.67 1 

0.60206 -0.72713 4 5.335 2 

1.113943 -0.4261 13 2.6675 4 

1.70757 -0.12507 51 1.33375 8 

2.190332 0.175956 155 0.666875 16 

 

LOGN LOG(1/S) N S(km) fish 

0 -0.9154 1 8.23 1 

0.602206 -0.61437 4 4.115 2 

1.113943 -0.31334 13 2.0575 4 

1.50515 -0.01231 32 1.02875 8 

1.880814 0.28872 76 0.514375 16 

 

LOG N LOG(1/S) N S(km) Fish 

0 -0.88762 1 7.72 1 

0.60206 -0.58659 4 3.86 2 

1.146128 -0.28556 14 1.93 4 

1.60206 0.015473 40 0.965 8 

1.934498 0.316503 86 0.4825 16 

 


	�� ��رگ 

��� ��	
  


	�� �����ن 


	�� دوغ ������ 
��� ��خ  ��	
 

���� ��	
ز! �   

 
 

 

LOG N LOG(1/S) N S(Km) fish 

0 -1.39749 1 25 1 

0.60206 -1.09691 4 12.5 2 

1.113943 -0.79588 13 6.25 4 

1.518514 -0.49485 33 3.125 8 

1.875061 -0.19382 75 1.5625 16 

 

 :!#1-1( 2 ��'H � �)D4!# X�D-�( ���� �
 :E��
�������H �*4&  $7�D"�� �-��"��  �	�"�
.B�
 �"���� �%� �LVC ���D-�( �L� $7�D�- % ��0�0 �LVC ���D-�( �L�  

����� ���� *�م )'$& %$# "�! ���  

 "3رگ ١٫٧٢ ٠٫٩٩

١٫٩٤ ٠٫٩٩ 456�6 

 ;:9 �ن ١٫٨٢ ٠٫٩٩

 A@?& ز*=� ١٫٥٥ ٠٫٩٨

١٫٥٤ ٠٫٩٩ &@�%�B دوغ 

 ):$& �Bخ ١٫٦١ ٠٫٩٨

 

X%�02-1���H �*4& 2 ��'H =�LVC �)D4!# X�D-�( �7����(  

 

)١(  
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 ���� '��	�H ��
?	! ���	�0��� �>D� � '$� @�./2  


��2 ��D-�( ��L�
 ,�%[ B�� ��� �	 �	
��[2 71 �	 N!+ �
  ��AD�
 �� ��V��2 
�	�7 
 �"��2 '6�� �� 
 � .��#7$ �	 �!�# �� 
 �"�� g%2 6 O*DP�4��. 
�	 >��� �
�L6 %  ��-2 %��2  �	
��[ �D��� (N) �	 >���  �
��
 % (S)  � B�� �� 
� %[7. 
���� % Log(N) ��
�� � 
 Log 1/S  � .�� 

�-�.
�� .2 �)�
 �	2 ��D-�(� 
 ,[ � �-7$ ���� ��# ��?�
 �-�  % :E��7� D�4C� V� ,[ �
� �� �- ��# K B�
 ���D-�( �L� ,��	.  

log (N)=a+ K log 1/S 
�0 �
  ��AD���
 ������7�6�7$ ��4!+2�' 
���	�7 '6���� ���"�� ,������� W����6  ���# 2
����� �� ���� ���"-���f� 40000/1 ���	
��[ .-
���6 ���"�� 2% ���� ���	  2 ����'H

*4&� ���H '6��  .-
�6 ;eD�
 .�# �*4& 2 ��'H �LVC 9# �
 17 �	 ���L(  ��� �� W�6���B :4& �� �#��. 

� 
7$ ���� �!�# �� 2��� �"�� 2�	 40000/1 ��D-�( �L�� � =�E �� �	
��[7� ��& ������7�:  

 

 

  

  

  

  

  

 

 

 

  

  

 

 

  

 

 :!#2-1(  2�	
����logN-log1/S ���H �*4& 2 ��'H =�LVC � �)D4!# ���D-�( �L� ,�%[ B��� 2
��.  

)٢(  

LOG N LOG(1/S) N S(Km) Fish 

0 -0.98677 1 9.7 1 

0.60206 -0.68574 4 4.85 2 

1.20412 -0.38471 16 2.425 4 

1.80618 -0.08368 64 1.2125 8 

2.40824 0.217348 256 0.60625 16 

 

 

LOGN LOG(1/S) N S(Km) Fish 

0 -1.36173 1 23 1 

0.60206 -1.0607 4 11.5 2 

1.20412 -0.75967 16 5.75 4 

1.80618 -0.45864 64 2.875 8 

2.394452 -0.15761 248 1.4375 16 

 

LOG N LOG(1/S) N S(Km) Fish 

0 -1.37731 1 23.84 1 

0.60206 -1.07628 4 11.92 2 

1.20412 -0.77525 16 5.96 4 

1.763428 -0.47422 58 2.98 8 

2.33646 -0.17319 217 1.49 16 

 

LOG N LOG(1/S) N S(km) Fish 

0 -1.4877 1 30.74 1 

0.60206 -1.18667 4 15.37 2 

1.20412 -0.88564 16 7.685 4 

1.80618 -0.58461 64 3.8425 8 

2.39794 -0.28358 250 1.92125 16 

 

v��! './2 0$;�; './2 

<�
D>� './2 


	�� دوغ ������ 

�� ز! ��� ��	

��� ��خ  ��	
 

�0X%
1-2���H �*4& 2 ��'H =�LVC  2�	 �	
��[ X�D-�( ��L�
 =������(  

LOGN LOG(1/S) N S(Km) Fish 

0 -1.08672 1 12.21 1 

0.60206 -0.78569 4 6.105 2 

1.20412 -0.48466 16 3.0525 4 

1.80618 -0.18363 64 1.52625 8 

2.40824 0.117404 256 0.763125 16 

 

LOGN LOG(1/S) N S(Km) Fish 

0 -0.92634 1 8.44 1 

0.60206 -0.62531 4 4.22 2 

0.90309 -0.32428 8 2.11 4 

1.799341 -0.02325 63 1.055 8 

2.367356 0.277778 233 0.5275 16 
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�� '
!�� # 8��
� # 9:� 

  

�	�� 'B�
� # 9:�  

         �� �������:4& �!���D!6�(�� 2�	 N7��
 �7�� ����D-�( �L� 2 ��������  %e+� �*4& 2 ��'H 17 �7�7�H 2 �47��� % ���� 2
�� p��L� #  2 ������.���
     �*4 & 2 ��'H $7
 � �D���  $��� BP7 ~��#  �'/  ) �	 �	
��[ �  � K�A6
 ��  � T�+ B�4 � :��#Vf     ) ,�D4 	�- ���" �H 2 �D�� ���� �(smf�(    �E �

u),�D���4	�- �'�0 ,����# 
�F%( % �����% X���- �D������������ ~�����#)S ~�����# 2
�� 
 �7p�� �7����(F% )88,4�668,25  2
�� 
 ���7�H �7���� % (
Vf)0,04
�60,57 % (S  )0 �61,4 % (Smf)1,04 �61,26  ��( % ��0�0 �LVC %� �  h7% �� ���H �*���4& 2 ��'H =�LVC �7�7�H �� B�p� �- �	� �� ,����"�(

     2�	 �	
��[ % �	 �)D4!# ���D-�(��L�
 2 ������ �
  ��AD�
 �� ���H �*4& 2 ��'H �7�7�H $��L6 �d�� �� 9	%hH $7
 � $7
�����.�
� 	� ��V��   �LVC 9# �
4& 2 ��'H 2. B(�& ��?�
 ���H �*   ���D-�( �L� ,��� �D�- �� �0�6 �� �- ��	� �� ,�"� Q7�D� % �
�+
 �*4& �LVC 9# �� ���H �*4& ��'H 2��� .�4�6 �

.�#�� �� �D"��  �	 �LVC $7
 � �!���D!6 B���L( ,
R�� � =�LVC �7�� �� B�4� �)�� ��"/ % �"���� �%� 2 �LVC � �	 �	
��[ % �)D4!# t�	  �47��� �� $��
          �� �D" ��  �*4 & =�LVC �7��  �
 �" ����  �%� % �)�� ��" / =�LVC � �!���D!6 B���L( ,
R�� �- .��  �� �?�D� $7
 �� �'�[ ���D-�( ��L�
 �   =��+ �� % .�# �


��[ R-��6 �B�
 �D�- �!���D!6 B���L( �- ��<��� �  $��t�	 .B�
 �D�- =�LVC ,[ � ���D-�(�L� �)7�B�
 �D"�� ���D-�( �L� % �	 �	   .  

 :���>? @��>?�7�7�H-���H �*4& 2 ��'H-���D-�( ��L�
-2I���(�� ~��#  

  

  

   

 

 
 

 

 :!#2-22�	
���� . logN-log1/S ���D-�( �L� ,�%[ B��� 2
�� �	 �	
��[  ��'H =�LVC �2 *4&� ���H. 

���� �����   ��� !�" #$%  �LVC ��� 

٢ ١ ��( 

٢ ١ ��0�0 

١٫٩٩ ١  ,�D4*& 

١٫٩٩ ١  u�� �L*C 

١٫٩٧ ٠٫٩٨ �"���� �%� 

١٫٩٣ ٠٫٩٩  �)�� ��"/ 

 

X%�02-2 X�D-�( �7����( �	 �	
��[���H �*4& 2 ��'H =�LVC  

 :!#1-2����(�	 �	
��[ X�D-�( ���� �
 :E��
 2 ��'H �  �	�"� ���H �*4&
 ��"/ �LVC ���D-�( �L� $7�D�- ��(% ��0�0 �LVC ���D-�( �L� $7�D"�� �-��"��

�)�� B�
.  
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R;�	�  

1- % f�2�7�'#�q�V� �.�� 1376,
���'� :4& .D4�� ���D-�( :�*�6 � ����*o( ���*+ $���  ��# �23-24.  

2- �..� �����1387 �N�  �- �*4& ��'H ���D-�( :�*�6 �.,
�7
 ����# $��� $�?�
 97��	 $��	��
%� $��	��
%� =p��� �+��?� �,
�7
 3�a 3��0 �f�&
�  

3. ��A��7 �.� �q�V� ��.� 
���ea.�2���� � f��1391� �(��0��� X��#)3[�!# ��'H � �*4& =�0�'� ���� $��
 �� �7��	��& ��*+ $��� �,����� $�������# ��"- 

.,
�'6 

4-Mandelbrot, B.B., 1982, The Fractal Geometry of Nature,460. Pp., W.H.Freeman, San Francisco, Calif 
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1���	
�( 2�'"� ;�E �2  �]6�����2����3 ��ea .�	
��
  
1 ��0���  �)"�
� ����# $���  %�&� 1���D!6 �#
 �?"�
�  �Sadaf.mashhadi72@gmail.com 

2 � ��0���  �)"�
� ��*+  �!"�
� ����# $���  %�& �7��D�
mmoussavi@birjand.ac.ir  
3  � ��0���  �)"�
� ��*+  �!"�
� ����# $���  %�& �7��D�
birjand.ac.ir@egholami 

   

'��(�  

 �*E�( � ���H :4&30  �*E�(�% �"���� ,�D��'# ^�# 2�D��*�-80  �'# �C�# 3��0 2�D��*�-��0��� 
�C ����0 ,��
�� ,�D�
 �  .�
�

��V����  �%��� � �L��V� ��� 2 B�LC��́  55    p59 - ́  52  p32 �7��(
�_0 X�< %  ����# T�+ �0�́  58  p59 - ́  53  p32�6́    17 p32 - ́  02    p

60  
�C :4& .���)��HR_��
�D�
� ��% �� ��N-S  ��7��6 X�< %60 ��*�-�A��� �� ��)D�
 2�	 :4& �*�0�
 �D �7
�  ��� ,
�6 % f�!L� 27,1 
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10 . One-size-fits-all-solution 
11 . Adaptation and Mitigation 
12 . Geoengineering 
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13 . Clean Development Mechanism (CDM) 
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14 . Millennium Development Goals (MDGs) 
15 . Reactive 
16 . Anticipatory 
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Abstract 

The goal of this paper is an attempt to understand geodynamics from study in geomorphology. All geomorphic 
evidences indicate Earth’s crust twisted from top and down spirally around two hinges: Aleutian and Scotia. 
Due to earth’s tilt, interaction of N-source and S-source produce mountainous spot (Himalaya) in the east and 
hollowware spot (Bermuda) in the west, this sources is originated from Mecca-spiral. M-spiral is mother source 
which after billion years of dahwing (rolling) and tahwing (spreading) lifted N/S-sources behind and itself settles 
in the current position. Westward drift of geomagnetic field could be due to this reason. Rotation differentiation 
between North Pole(NP) and South Pole(SP) beside Coriolis effect are main reasons for Spiral Tectonics(ST).   

Crust deformation developed within two periods, in the first period Red Sea and in the second period, Pacific 
Ocean formed due to inverse rolling of Earth’s wing named a/b and A/B: Red Sea from a/b-wing and Pacific 
Ocean from A/B-wing. Mecca as a Geodynamic Pole (GP) located in the central bar and Pacific in the peripheral. 
It seems in the center of the earth, spiraling spread in all direction so build spherical core and spherical mantel 
but toward the surface polarized in specific direction so produce semi harmonic fragmentation. Among these 
fragments, just Arabia, which located in the surface central bar, has cylinder structure.  This dynamic 
accompanied by rifting occurred in the point where sense of spiral is changes these points have been named 
catastrophic zone (CZ), e.g. Aleutian Trench and Scotia Ridge. For example, Helical rolling of Eurasia around 
Africa caused N. America split from Eurasia and pulled in reverse direction, therefore produce Atlantic Ocean 
in between (like nude-null in physics).  

Key words: Dahw, Tahw, Spiral, Sigmoid, Catastrophic Zone. 

 

Introduction 

In spite of long life of Plate Tectonic(PT) it cannot answer many problematic questions of the earth. Recently 
many papers discuss the problems of PT. I chose observational study to resolve these problems. All information 
and speculation that introduce in this paper have been driven from just looking to the Earth(geomorphology). 
In 2010, I try to make relation between small scale and big scale structure. It is well known that study of human 
face could help physicist to guess the biodynamic of patients. Geomorphology is also manifestation of the earth-
lab and certainly it has relation to geodynamic, but earth’s face is very complex with respect to human face and 
we cannot find its regularity easily (the mistake which pioneer of PT fallen in). As known regularity mean rules 
and  any regular shape has specific formula so if we could discover the regular element of the earth, it helps us 
to understanding the dynamics rules hidden behind earth’s face and by finding the equation of this dynamic, we 
could have interpreted the past and future of the Earth. Here after 12 years of observational study of the earth’s 
face I begin to see the regular elements of geomorphology, which supported each other in the self-consistent 
model. Here I try to show general regularity of the earth’s face. 

 

If you compare crashed alignment in Fig.2 which done (by my grandson baby) with natural alignment you will 
find crashed alignment occurs randomly but natural alignment has harmonicity. Although I am newly arrived 
in this complex matter but the harmonic information that I extracted from the earth face encourage me to talk 
firmly about geodynamics. Here by using six pictures I try to explain general framework of 
geomorphodynamics. The first one is abstract show of Global Spiral Tectonic, the second picture show concept 
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of rolling and Tectonic Pole and third one show single pole of global sigmoid and clear samples of rolling in 
the earth and how they are created. 4th figure show tectonic setting of GP and concept of branching and 
catastrophic zone. 5th figure show position of Arabian Cylinder and 6th figure show dual pole global sigmoid. 

Although Mother earth is a long life planet but she kindly protects her face-heritage. Unlike PT which Just have 
one regular sign along Mid Atlantic Ridge, here we find many regularities in the earth that like notes of 
symphony all sing one sung. All curves which are shown in figures are supported each other without any 
contradiction and can help us to have 3D image from the Earth.  

 

The origin of this Idea refers to two words in Holy Quran; Dahw(rolling) and Tahw(spreading) the way which 
Allah used these terms are: in the Soreh Alnazeat used Dahw in this way: Are you more difficult to create or the 
heavens? He built it,(27) Raised it high, proportioned it, (28) Gave darkness to its night, and brightness to its 
day; (29)And afterwards rolled out the earth 

and in Soreh Alshams used Tahw in this way:   I CALL TO witness the sun and his early morning 
splendour, (1) And the moon as she follows in his wake, (2) The day when it reveals his radiance, (3)The night 
when it covers him over, (4) The heavens and its architecture, (5) The earth and its spreading out,  

Interestingly these two words unlike other words, which come several times in Holy Quran these two, are come 
just one time, why? I do not know, but I believe these words are abstract of geodynamics.  
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Fig. 1/a, Regularities of this figure as follow. 1- Collection of continents have regular shape(right/down-shape) 
and located in the opposite side of biggest ocean. 2-Ofar Triple Junction located in the center of this collection.3-
. convergence of A/B-wings is responsible for global Earth-Dahwing and divergent of them(Fig.1/b) is 
responsible for global Earth-Tahwing. 4-Earth-Tahwing deforms the earth along Mobius which Pacific Super 
Plume created in the center of this Mobius. Notice Australia tuned between b-b and America between a-a. 5-
D/T-arm are responsible for bending and collecting the continents as six corner rectangle 6- look carefully how 
N.America/S.America and Himalaya/Australia twisted between NP and SP, Mexico Arc and Indonesia Arc 
considered as a nudes. 7- Central America twisted between two Nulls (North and South America). 8- At the end 
of spiral period (point T and D), e.g. sense of T-spiral change toward Antarctica and produce Scotia Ridge and 
D-spiral change around NP and produce Aleutian Trench. Look carefully to the position of c.z., it is exactly 
created in the divergent line between east shore and west shore of Caribbean Sea. Orthogonal faults in the 
oceanic crust produce by orthogonal rolling shown by black and white arrows.  

Fig. 1/c, show Tectonic Equator(WE) and Tectonic Meridian. TE show trend of general bending of west-wing/A 
and east-wing/B. Geomagnetic axis passed through TE-Center.  

 

Global Spiral 

The best model, which fit with geomorphology, is double cycle spiral (Fig. 1/a). This is actually the mature 
form of spiral, which after billions of year reach this state. If we want to go back in space and time we should 
retuned it to primary state. Here we could roughly guess this state. It seems the Earth has been covered by solid 
crust. The GP and NP was coincide (may be after splitting moon from Earth) the first nucleation start and spread 
out then GP split from NP and settled in current state. Although during this time equator is changed. In this state 
the ‘S’ form of spiral ended in the green spot as anticlockwise spiral and couple of it (‘ϩ’ form) ended in the red 
spots as clockwise spirals. So make the continents as polygon. 

  

 If you look to the Fig.1/a from distance, you may find that collection of the continents has regular shape with 
six corners(right-down picture): NP, Rocky, Scotia Ridge, SP, Australia and Kamchatka.  

Interestingly Ethiopian T.J located in the center of this polygon, I named this region global continental T.J (refer 
to S-deformation) and opposite region in the Pacific as global oceanic T.J(refer to Ƨ-deformation). This T.J is 
tripart connection of Red Sea’s Rift, Gulf of Aden’s Rift and African’s Rift. The question is; how this polygon 
is created. The answer is hidden in the dynamics of galactic spiral, which is responsible  
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for rounding the Earth. The best model that fits with Earth’s face is Biarm-Spiral (D and T) which ended in 
Arabia. The N-America/S-America system and Himalaya/Australia system created between D/T-arme but the 
difference of their tectonic setting refer to geographic position of them with respect to GP and amount of Earth’s 
tilt. This cell developed in two step in the first step Red Sea formed due to divergence of wing a and b and in 
second period Pacific Ocean formed due to divergence of wing A and B. Attraction of A/B-wing toward GP 
evacuate material from other side, this processing apply Mobius-like twisting in the Pacific which super plume 
create in the cross point (Fig. 1/b). Pacific Mobius is actually a gravitational circuit which connects high gravity 
level between east Pacific and west Pacific this is a general rule for big scale (like this case) and small scales. 
A and B attracted by North Pole and South Pole respectively.  

 

Due to solid property, the Earth’s crust cannot follow circular flexure and it must bended in the critical point, 
the best shape that fits with spiral deformation of continents, is six-sided polygon (right-down pic.). 

The Earth tahwed between concave shore of wing-A and convex shore of wing-B. In the other hand convergent 
folding of two wings is due to forward/retard dynamics of D/T-arm which dahwed the Earth from mecca side. 
Fig. 1/a and 1/b show relation between divergent of wing-A/B and attraction of M-Cell. Resultant of this 
diverging is not a linear rift but circular conduit, which may connect Pacific Super Plume to African Super 
Plume. Just spiral dynamics could build such conduit. This dynamic also makes the earth like a big roll which 
create Arabian roll in its womb (Fig. 5). Axis of big roll (Fig. 6) fit with geomagnetic axis and magnetic flux 
aliened along Arabian roll.  

Rolled earth bounded by six-sided rectangle. In addition, the Earth looks like a rhombus, which stretched along 
Tectonic Equator and compress along Red Sea (Fig. 1/c) which passed through Ands-Mecca-Himalaya. 
Start/end of Tectonic Equator (TE) meet each other in the Pacific Ocean.  When tectonic cycle is complete 
African part dahwed under Asian part and youngest layers (Himalaya) over ride old rock (India), this bending 
resultant of sudden change in twisting polarity. Interestingly direction of geomagnetic axis compatible with 
Right Hand Rule (small pic beside 1/c). With comparison of Tectonic Equator with direction of current in RHR-
pic. we could say geomagnetic field produce due to Earth-Dahwing. 

TE simply show general path of A/B converging. By comparison of A/B-wing with a/b-wing (white dashed 
curve in Fig. 1/a) we could say A/B-wing produced in the second period of spiral. Ands and Himalaya formed 
along TE. Himalaya-cell and Rocky/Ands-cells reacted against M-cell as cw cells but with 180-degree phase 
lag. Atlantic-Ocean and Indian-ocean considered as CZ formed in E-W direction.  Central America is CZ formed 
in N-S direction separate N.A from S.A . Central Africa is CZ separate N.Africa from S.Africa. Wing A and B 
show global converge folding along tectonic meridian (Fig. 1/c)with the same direction as A-cylinder.  

Like tea glass experiment in physics retard rolling dissolving continental crust from other side and forward 
rolling accumulated them around GP. Two wings (white dashed curve) which folded toward GP represent 
attraction of material toward central bar(GP) it is the main attempt of Mecca-spiral for rounding the earth. 
Converging toward GP and diverging from other side causes Australia to split from Antarctica and India. Wings 
A and B can explain why Aleutian Trench and Scotia Ridge formed, they operate as hinge regions and their 
rotations fit with direction of twisting in Fig. 6/b. Actually global sigmoid which represent global twisting passed 
through these regions. In my opinion, twisting of the earth from these points applies high pressure in the core. 
Formation of the core like nucleation in the mica-fish structure also resultant of spiraling. Earth like a bird 
closing it wings toward GP and as it flying forward rotate counterclockwisly. According to third rule of Newton 
the tail rotates cw from the back (Pacific Ocean) This is important point for understanding Spiral Tectonics try 
to realize it. In this regard, we could answer why most continents are created in the center of plates. 

Where is the the global Euler Pole, 

Nothing in the universe scattered randomly. Everything in the universe circulate around specific pole (Only 
human being which has no a fix pole). Revolvering and rotationing around a center is a universal phenomena 
e.g. milky way galaxy around super-galactic clusters, solar system around MWG, earth around sun, Moon 
around Earth and earth (crust) must be rotate around something. In my opinion, this point is Mecca because 
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earth’s crust just reset with respect to Mecca and no other points. Therefore, we could consider it as spatial 
center for seismicity. In this regard, we choose Fig-2 because Mecca is shown in the north hemisphere of this 
picture. In spite of continuous erosion, the Earth preserve main old tectonic lineament, I just highlighted them. 
Aleutian Trench, Japanese Sea, Rocky Mountain, Bermuda, Himalaya, African-Apex, Decay Point(white Spot), 
North Pole (black spot) and Mecca is key points in this model. In this figure instead of Mecca we see Cape 
Verde located against Ocean-Gate(Aleutian), it show westward spreading of continents.  

Fig.2 shows general view of retard/forward-dynamic in the N-hemisphere. Due to this dynamic global Euler 
pole(GP) split from NP and fixed in the current state. Interference of 
forward (north apex) and retard occurred in the second period, in this 
period mobius-c and mobius-d folded inversely with respect to Sinai 
Desert(shown with light pencil), also mobius-f folded inversely with 
respect to e along CZ. b, Himalaya, f and d are counter parts of a, 
Bermuda, e and c respectively and have inverse polarization. In 
global scale, N-America and Eurasia rolled inversely along CZ-
Atlantic. Primary cell is partitioned in to three cells, H-cell in the 
east and R/A-cells in the west. Compare remnant of primary ccw-
cell with current cw-cell also two cells in both side of Aleutian. TA 
is tilt angle of the earth which exactly as same size as north spiral’s 
mouth. Earth Spin Axis (black spot) located in extreme point 
between North-Spiral and Aleutian-Spiral. Tectonic Pole or Decay 
Point (white spot) is extreme point between east roving (Eurasia) and 
west (America) roving. Notice Caspian Sea and Ural Lake created in 
extension region between Himalaya and Alp. TP(Tectonic Pose) and 

TT(Tectonic Tail). 
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FK1 51/32  8/9  37/57  silt loam 

FK2 738/23 398/6 77/69 silt loam 

FK3 33/24  52/14  13/61  silt loam 

FK4 04/33 92/9 032/57 silt loam 

FK5 54/20 56/8 88/70 silt loam 

FK6 75/58 38/5 853/35 sandy loam 

FK7 19/35 75/9 04/55 silt loam 

FK8 71/49 09/4 1/46 sandy loam 

FK9 13/44 247/0 62/55 silt loam 

FK10 02/23 26/9 71/67 silt loam 
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