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����/� ��T��� ���E .� V��� ��R �B "/?1 �B ����=�� �</�� "X6� �6� "	#�A� "B � >JB �#��� � �B69^ F/8$1 �� 
� b`� "B W�R L����H
� ArcGIS ��R M/]A1 � �/8T1 "�$���D ��
��E6'61 ��
��E���/D :8E � </�����9� � 

b?;��D ���6D "X6� �B "�$� 5�?�� �Q6#6
��60Q L�l�� � � "��� "B W�R L����H
� SPSS ����� "�Hl1 � :/[K1 
�� .� �"��� ���B �B����� ���R �/#�	
��D �?/�6�?167� �� I=����D L�; ���$1 "X6� ��?D� )Af(� �]8� ��9�' 
yR �� "B V�T1�� �� )Vf(� I=�� :?� "X6� )Bs(� I=�� ���$1 �
��E6'61 C6?	� )T(� I=�� �9K9� 

����68`/D "X6� )HC(� I=�� m/' � F= �� )S (� I=�� v/� �#6N "��=�� )SL (��T���  ���E "B "��� � "R
 �D �B�����I=�� <�� �� W�"X6� � �D 5��^) ��� ��� "�=��' �X�� >D�k' "	#�A� �6� ��D1.(  

��*V1: $>����AR9<� 7 ��B� �+�/
D+6 �C��.E �E@C �7�2D�E 7
� �  

$>������� �  A�7�B� �E�VE ]�@B6  �@�G �.E*/E h�  �E7 �<B�  

 ��9�' �]8��� V�T1�� �B ��
Vf=2vfw/(Eid-

Esc) +(Erd-Esc) 
  

Vfe�� yR P�; =  
Eld    ��444� �� �� yR V�T1�� =
�G  

Erd    ��444� �� �� yR V�T 1�� =
����  
Esc �� yR V�T1�� =    

Vf < 15�	
 =  
1<Vf < 25�	
 "�/� =  
Vf > 25�U
�/q =  

�
��E6'61 ���$1 
T = Da / Dd  

Da   "44X6� ���/� �= "[44s�
 =
����7� 5�	
 �9B��R �1 ��?D�  

Dd     � "X 6� ���/� �= "[s �
 =
_� F/8$1 �=    

���$� ��; <�� I=�� 
"X6�� ��D���$�� �B��B �Ts 
��� � "G�D "B W� �; 

H��W�1 �6� "X6� ���$1 
>D�R ����B�.  

  

"��=�� �#6N �����E  
SL = (*H/*L)L  

*H  V�T 1�� |��=� =  �6� "	 Aa
�r�  
*L�r� �6� "=�� 56N =  

L  HR�� �� "D ��B� 56N V6�l� =
 "A$��     "]444��K� I=�444� "R �

��644�  �1}T1���1�<  hA$��B� "D�
��z�B �  

  

���$� �z�B �B ���r� C�R 
1 #�	
/��D� �?/�6�?1 ��� 
� ��H/� �#��6�� FR � t��/� 

�#6N �"��=�� C�R 2 
S�R�� �?/169?1 �� ���� 

���D.  

 ���$1 L�;"D��B��D  
Af = 100 (Ar / At)

Af���$1 L�; I=�� =  
Ar  � H��B� "444X6� ���4448� =

�[s� "D��B� ���� ���  
At"X6� :R ���8� =  

  

�E� ���$� ��; <��  I=��
� ��� 50 ����B 6^� ����/B 

���$1 �]8� �;�
 ����?D� 
"B "D��B� �[s� � "l/�� � 

L�; 6^� �R �B �E�� �f� 
>���
 �D�6= 6B. 
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4AD��� .��� :�R56  

� ������ V6X6� � |��D� �M/$K1 ��^ <//	1 � IJ�� �6�� MN�9� �����' �� �����'�� � </9i�D 5�	
 � 5�	
�/q �� 
�����D %���D � ��D��HB� �T[�J� 6^� �� .�� </B V�6�� %����D 56�	� � 5����� ���B :/[K1 "X6���D "��=���� 

� ��� MN�9� @A� ��R �</�� %�� �TD "��E I=����D �Q6#6
�6�60Q "B ��^ �#6�� ����� "B "�$���D 
��
��E6'61 ����d1 ���6D���� � b?;��D ���6D ��^ ��������/E <�� I=���D �6� ��T��� ���a ���/E. D�k' � >

:/[K1 � �B����� ���B H/� �X�� �/#�	
 ��D</��6� ��=�� "X6� �� W� �DM��N �� "	#�A� �6� ��D I=����D 
.�� L��a� �Q6#6
�6�60Q  

4-1��+�. AP
M Z�R6 0*S $>�� . )Af(  
�E� ���$� ��; <�� I=�� � ��� 50 ����B ����/B 6^� ���$1 � � ��� "D��B� �[s� � � "l/�� L�; �/#�	
 �6 

</����=�� ��� .� �1�6s "R "X6� H��B� �K1 fo1�/ <�� �D��/� ���a "��� ���B <?�� ��� "R ���$� �;� "B �� 
���� ���R �� ���/B �� 50 ���B .�E� ��H/� <�� I=�� ��E�HB �� 50 ���B ����/B %���
 � ��� _�q "D��B� �[s� ��� 

� �E� ��H/� I=�� ��?G6R �� 50 ���B ����/B %���
 � ��� ��� "D��B� �[s� ���.  I=�� ���$� ��R FR �BAf 
 �; ��50 �� "X6� �?/�6�?1 �/#�	
 }X� ����/#�	
 �5�	
 ��/8B O6A� "� �� �?� � ��61 
�/q � ��6�� 5�	�� "B 

 5��^) ���2.(  
  

) A9CE1(                      
   )Af = 100 (Ar / At  

:A9CE -�E 7 Af  ����$1 L�; =Ar  � �[s� �� "B �]8� "X6� �B�q >JB ���8� =At .��� "X6� :R ���8� =  

 ��*V2: ��KR6 ZE��� L��E @C :;�<� �+�/
D+6 =���B� �*<CAf 

��B� ��KC  `�
D� =���B�  ��B� @�c  

Af-50 > 15 7 < Af-50 < 15  Af-50 < 7 
  

��?D� "X6� ���$1 L�; I=�� ��� L�l�� S�]��K� C��� �B  �� W� �D ���B"X6��D 5��^) "	#�A� �6� �
3 � ��� �
�E ���a 5�	
 "$]N � ��6[G "X6� W/�6�?167� �/#�	
 �("X6��D �/	X� ����� � ����E�R ��B6G �

���� "R 6B 5�	
�/q ��?/�6�?167�L�; ��9D �/#�	
 6� </��)����� :?�.��� ��=��2(  

                            ��*V 3AP
M 7 ��+�. AP
M Z�R6 0*S $>�� :AB��9� 7
� ���  

 0�/

AP
M  
AP
M@�.  

Ar  
 @D�
4��)

(iC@�  

At  
 @D�
4��)

(iC@�  

$>��  

Af  
h.E@� @j/��/  

T�/
D+6
k/ =���B�  

Af-50 

��6[G  
"X6���� 5��  25,49  40,57  62,82  "D��B� _�q �[s�  12,82  ��6�� �/#�	

"X6���� L�  20,34  29,99  67,82  "D��B�  _�q �[s�  17,82  5�	
 ��/8B  

�B6G  -30,96  78,08  39,65  "D��B� ��� �[s�  10,35 -  5�	
�/q  

����E�R  -  290  590  49,15  
���$1 � � ��� "D��B�

�[s�  
0,85 -  5�	
�/q  

�����  -  148,26  286,55  51,73  "D��B� _�q �[s�  1,73  5�	
�/q  
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 3+�3: �.E*/E �@�G$>�� 0*S Z�R6  7AP
M��AB��9� 7
� �  

  
4-2) �P@S ��E@G
�
6 Z�R6 $>�� .T(  

���6�D�� � ��8' � ��9[B �� "[�^ ��D������' �fg� � ��&'�/fo1 �� ��D�9���
 �?/�6�?1 � �D "$A9� ����B� .�B <�� 6^� 
�B����� � ����B �/	X� �
��E6'61 "X6� �B ��T��� �� I=�� ���$1 �
��E6'61 �����61 � <//	1 X��/	 W/�6�?167� 

� 5�	
 �� 5�	
�/q �6B "$A9� ��&E�f� ���B .� "X6���D ����R ���$�� ���$� ��; <�� I=�� �Ts �����B .��� �B 
>D�R ���$1 �"X6� ��H/� I=�� >��H
� "�
�� � "B �; W� W�H� ��6� .���$� ��; W�H� "B W� ��/B�� 
>���
� � "X6� � � "l/�� 6� </���=�� 5�	
 ��� .��^ "]��K� M/a <�� %�� ��	1 4 }A$� �� �= ���/� "X6� 

�1 ��6� ����7� � H/� ��� "X6��D� �6� "	#�A� IJ�� ���E � b`� </���/� �� �� "B �D��� "R ����� �� � 5��^ 
)4 (� :?� )3 (���� ��� ���.  
 

) A9CE2(                      

       T = Da / Dd  
:A9CE -�E 7 T  ��X�; �
��E6'61 ���$1 I=�� =Da  � �B� "X6� ���/� �= �� 5�	
 �����7� ��6� "[s�
 =Dd  =

.��� "X6� ��� �= �� �B� "X6� ���/� �= "[s�
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��*V4 :AP
M 7 ��E@G
�
6 Z�R6 $>�� @�7�R�AB��9� 7
� ���  

 0�/

AP
M  
@�K�  Da 

(Km) 
Dd 

(Km)  T AP
M  @�K�  Da 
(Km) 

Dd 
(Km)  T 

��6[G  

1  1,2  1,6  0,07  

����E�R  

1  4,3  9,2  0,46  
2  1,8  3,2  0,56  2  6,7  12,52  0,53  
3  1,9  2,9  0,65  3  4,6  7,3  0,63  
4  1,8  3,3  0,54  4  9,3  12,79  0,72  

</���/�  -  -  0,45  </���/�  -  -  0,58  

�B6G  

1  0,8  1,9  0,42  

�����  

1  1,9  2,8  0,67  
2  1,2  2,1  0,57  2  1,8  3,9  0,46  
3  0,9  2,2  0,40  3  1  4,3  0,23  
4  1,8  4,4  0,40  4  3,9  7,6  0,51  

</���/�  -  -  0,44  </���/�  1,7  6,8  0,25  
  

  
 3+�3:  ��E@G
�
6 Z�R6 $>�� ��@CAP
M��AB��9� 7
� ��fC? �  

  

4-3AP
M 3+� $>�� . )BS(  

 �B F/$�8� "AB�� "$A9� �D :?�.�� "$A9� �� �B FR�� ����/B � ���� :��6; �  ����� <����
�E "l/�� ��61 �"R �
L�
�D  �D�9���
 "l/�����9��B .���$� �z�B BS ������9D 5�	
 �6B 6� </�� �=��"X6� H��B�  :?� ������ �D .���

 ���� "B "X6�]�"/�D�6= W� "B W�H� �� W� �; <�� ���$� ���B �1 .6B �]8� d=�� H/� ��?D� "X6� :?� �
 �B����� � "R ���#�	
�/ ��R "B �?/�6�?1 ��D�� .���z6�	� "X6��D</�� �r� �� "R ����9�8D 5�	
 ��=��  :?�

 ���� �N � ����1 "B "X6� :?� �������
 ��D�9���
 "][q �� �/#�	
 ya61 �B .���� ��/�R���� ���� ���$� � 6�
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I=��  >D�R��) �B��:?� 4) 5��^ � "	#�A� �6� H��B� "X6� �� W� �D ���B I=�� <�� ��; ���$� .(5 "]��K� (

 � I=�� <�� S�]��K� ����� .��� ���"X6��D ���� "	#�A� �6� ��� :?� "R �D"X6��D ����� � �B6G ���6[G �
S�R�� �&# � �6B ��/�R �#�� � </�� 6����� � ��=��  "X6� :?� �?�H� :/# "B ����E�R "X6� � ��� .��� 5�	


S�R�� ����� "B </�� 6�.�� ��R �/#�	
 �� � ��=��  

) A9CE3(                      
         BS = BI / BW  

:A9CE -�E 7 Bs ���� � "X6� :?� I=�� =��9D 5�	
 �6B 6� </�� �=��"X6�  �H��B�BI  =56N "X6� 
H��B� �1 ������ <�� >JB  � "X6�BW  =P�; "X6� .��� H/JB�  

 ��*V5 �+�/
D+6 =���B� iP� �C��.E :AP
M��AP
M 3+� $>�� Al��5� mKM @C AB��9� 7
� �  

 0�/

AP
M  
BI 

(Km) 
BW 

(Km)  BS AP
M 3+� �+�/
D+6 =���B� iP� 

��6[G  17,21  5,3  3,44  ��/�R  �6B 5�	
 S�R�� </�� 6���=��  
�B6G  19,45  6,9  2,81  ��/�R  �6B 5�	
 S�R�� </�� 6���=��  

����E�R  34,55  27,88  1,24  ���� "B W�H�  S�R�� FR �/#�	
 </�� 6���=��  
�����  30,36  13,50  2,24  ��/�R  �6B 5�	
 S�R�� </�� 6���=��  

  

  
 3+�4AP
M 3+� $>�� Al��5� :  7AP
M��AB��9� 7
� �  

4-4 $>�� . =lK/�7 \�26E AC �7 ]� ��<1� )VF(  

 ���8D6R "�]^ �� �9/	� "[s�
 � �z6�	� �� �� V�T1�� "B �� ��9�' �]8�) "B ���8D6R "�]^ �� ���6[/R W� �z6�	�
�� ��z�B |�N( �� ������ ���/E) ���
 W� � 56B1977 :126(�� ���� �z6�	� I=�� <�� . �T� "B �� ��� "R �D

6= ��8B�� "9�� � S�;�T1�� |�N "B �]��^ S�6s "B >����
 ��1��; "?9�� �� � ���'�� L�l�� �� "/��� ��D �/E
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�� �� �=�B�D V  ���� �� ��	B � :?�U �� I=�� <�� �� ��T��� �B � �9�8D :?�"R �/��
 ��61 �� � "G �/	X�� 

�����B .<?�� ��� "R �� � 5�� �T� %��8B ���B � �� "B >����
 56U�� ���9R �6B � L��a� "B "	�61 B��8 6= 
�9R .���$� �z�B <�� I=�� ������9D z�B �E��� FR </�� 6��� ��=�����B .<���B�9B �� ��9�' ��8B 6= �� >����
 
���D � ��8B 6= �� ���	1 ���9R. ���$� FR <�� I=�� H/� ����/B ����D M/�; ����D �B ���D�� ��� "R "B �6N 

5�	
 yR ��8B �� 6= �T� ��R � "B �6N 56�	� ����D �B z�B �E��� 6� </�� ��=����� . "AB�� M]N �B I=�� <��
)4( �� "]��K�.6�  

) A9CE4(                 

  

  
:A9CE -�E 7 Vf  ��� V�T1�� "B �� yR �]8� =Vfw  ��� yR ��9�' =Esc  ���� @A� �� �� yR ��6�� V�T1�� =

Erd �= V�T1�� =���� F/8$1 �= �"��=�� ���� ��� C��#� ) �(��� @A� ��Eld �= V�T1�� = �G ��� C��#�
�G ��� F/8$1 �= �"��=�� ).��� (��� @A� ��  

 ��*V6-��. =���B� ZE��� : E*R� AC AV
6 �C �D>��Vf   

�+�/
D+6 =�BP�  5�	
   "�/�5�	
  5�	
 �/q  

 $>�� ���� E*R�Vf   �� ���R1   </B1  �12   �� ���/B2  

 :}]9� ���
 W� � 56B1977  
  

"X6� �� W� �D ���B �� V�T1�� "B �� yR ��9�' �]8� I=�� "A$� "� � "	#�A� �6� ��D»"X6� ��z�B« �
»"X6� "��/� « �»"X6� �� </��'«  5��^) ��� ��� "]��K�7.(  

 ��*V7�.E*/E @�7�R� : $>�� �*� �@�GVf  7AP
M��AB��9� 7
� �  

AP
M 0�/  
$>�� @�7�R� Vf AP
M ]4Df� :;�<� 7  

=�BP�  
�+�/
D+6  AP
M =�7o�C

)A(  
AP
M A/��� 

)B(  
 =�7 -����

AP
M )C(  
��6[G  0,010  0,037  0,205  5�	
 

�B6G  0,0021  0,0019  0,060  5�	
 

����E�R  0,0045  0,0027  0,027  5�	
 

�����  0,0024  0,0014  0,0013  5�	
 

  

  

  

  

  

Esc)-(Erd Esc)-(Eld

2
  Vf

+
= Vfw
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 3+�5 $>�� 3�456 :Vf �.E*/E @�7�R� ����/ �E@C .E T� @� 7 �*� �@�GAP
M��AB��9� 7
� �  

  

4-5) 7� �> � ^�� $>�� .S(  

v��9�� �B S��//U1 </�� ��=��"R �l9� "B �//U1 �� v/� "��=�� ���6� ��^ �T� 5�	1 v/� �"��=�� 'm/ F= � "��=�� 
H/� �lB�^ ��6� .�� �r� ���r� _6G��G � "��=�����D "R ��]��$1 "B �#�� 5�	1 ��/������ "��=�� ��^ �T� 5�	1 B</ 

v/� �B �B � ���&�B6�� m/' ���6=. "B S��]; ��� "��=�����D "R ���� � m/' F= ��� �9�8D "B �#�� 5�	1 W�H� 
���� � "R �#�� F/$�8� �6B �/8� "��=�� ���/B �R�� �� ��6^ "$A9� �6B � �/#�	
 6� </����=�� ���. B I=�� �6B z�

 �� F= � m/')S (</�� 6� �]8� ������' ����/B .��� "X6� ��=��"G�D ���$� "B ���� �� ��� �R�� ����B �� W�H� 

��� �� "B �#�� 5�	1 �6B � �D ������ ���R ���B 5�	
 :/# �6B 6� </�� �=��� "X6� .��� ���B �B����� m/' F= � 
"D��B� �� ) "AB��5( ��T��� �� .�E����� I=�� <�� "]��K� "X6� �� W� �D ���B� "#�A� �6� ��D 5��^ )8 (���� 
��� ���.  

) A9CE5(                      

       S = C / V 

-�E 7 :A9CE S �� F= � m/' I=�� = �C  =56N � �� V  =56N �� � �= .��� F/$�8�  
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 ��*V8 �+�/
D+6 =���B� iP� �C��.E :AP
M��7� �> � ^�� $>�� $>�� Al��5� mKM @C AB��9� 7
� �  

AP
M 0�/  C 
(km) 

V 
(km)  S -��. 
/ =���B� iP�AP
M �D>�� 

��6[G  18,69  17,20  1,08  
�� "X6� �r� </�� �=���#�� "B 5�	1 ��/��� � ��D��/� ���� �

</�� ��=��FD �69D � 56K1 :?����� "$A9� >$� ���H8B .����  

�B6G  18,68  18,10  1,03  
�� "X6� �r� </�� �=���#�� "B 5�	1 ��/��� � ��D��/� ���� �

</�� ��=��FD �69D � 56K1 :?����� "$A9� >$� ���H8B .����  

����E�R  43,78  34,27  1,27  
�� "X6� �r� </�� �=���#�� "B 5�	1 ��/��� � ��D��/� ���� �

</�� ��=��FD �69D � 56K1 :?����� "$A9� >$� ���H8B .����  

�����  34,69  29,65  1,156  
�� "X6� �r� </�� �=���#�� "B 5�	1 ��/��� � ��D��/� ���� �

</�� ��=��FD �69D � 56K1 :?����� "$A9� >$� ���H8B .����  

  
4-67� ��
; Z��7E@G $>�� . )SL(  

 �?�Q6#���/D �/U�� ���l� IJ�� ���K� � �� C��� :B�a ���/� .��� �� ����^ S��a �B �]1�� I=�� <��
 ������ � �� ��8B yR >����
 � �� W� �����61 "B ���� .���B) �� ��]1�� ������
 �6� :�� </9i�DEB��6 � �
 "�6��E �1386.( <�� I=�� "�6E �D ��r� �B �� � t��/� �#6N "��=�� ���� ���D �� � ���l�� "R "B "B ��//U1 S

 C�8� ��/8B "��=�� v/���<���B�9B ����B ��?�� �B����� ��]1�� </B #�	
�/��D </�� �B ��=�� ���$�� �9� � 
�
��E6'61 �� �/�� ����� .���=��
 "�6E�D � �R ��E�� ���� �� �/#�	
 :8E �D� G</5�	
 ��D �����61 � >��H
� 

�����E "D��B� �D� � "B "l/�� >��H
� SL ���B .���l9/B �B����� �� �#6N �����E I=�� �� ) "AB��6( ��T��� ��.�E 
����� I=�� <�� "]��K�  �D ���B"X6� �� W�� "#�A� �6� ��D 5��^ )9 (���� ��� ���.  

) A9CE6(  
 

A9CE -�E 7: SL  �"��=�� �����E I=�� =�H  �</	� "A$� � V�T1�� |��=� =�L 
 � "A$� � ���D �$
� "[s�
 =L �� 56N = .��� �� "��G�� �1 �HR�� "A$� ��  

 ��*V9 �+�/
D+6 =���B� iP� �C��.E :AP
M��7� ��
; Z��7E@G $>�� $>�� Al��5� mKM @C AB��9� 7
� �  

AP
M 0�/  �H 
(m) 

�L 
(km)  

L 
(km) SL  

 
/ =���B� iP�

-��.AP
M �D>��

��6[G  1200  11,3  18,69  19,84  5�	
  
�B6G  1200  10,58  18,68  21,18  5�	
  

����E�R  3000  29,21  43,78  44,96  5�	
  
�����  1000  180,51  34,69  18,73  5�	
  

  
• /p@��:*/
4, AP
M ��� �B "^61 "B :?� )6( ����61 �
��� v/� �#6N "��=�� ���8?� � �8/� �B 61"^ 

"B "�$� �Q6#6�/# � �
��E6'61 � </9i�D �/8� �6]; :8E�D ����61 "B ����� ��]1�� �9	���� </B ����� �?�Q6#6�/# 
� �?[�; :8E��D "X6� ��/' 6�� .����B�D 6^� ��]1�� ��/� >��H
� � >D�R I=�� SL � ��H/� ����$� �9��D 
� �?[�; :8E�D �� "B �B6= �B�f ��R ��� .��6N "B"R � ��$� </��' �� "X6� "B �[; 6^� ��D����� ��8 � 

FR �L��$� v/� �#6N "��=�� F��� � FR �����B .<�� � �#�� ��� "R � ��$� ��z�B )V�T1�� �z�B 2000 ��� ("B 
�[; %��8E ��D����� �J� � �L��$� v/� ���� � �]8� "B ��$� </��' �� ��/8B �91 �����B.  

L  
L

H
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 3+�6 :��/p@��/ ��*/
4, AP
M 89� 7 ��  

  

• /p@��:@C
, AP
M ���  "r��� �D t���/� <�� "B "^61 �B�� ��� �� 56N � ���� S��//U1 "R 6�
�� "R 6����uR�  �?[�; �#�= � �6�� �� ����:8E�D �f� �B6G "��=�� �B ��$� <�� � "R ��� ���� ���&E"���� .
�t���/ A-A"   ��D��� �B .��� ��� F�� �a�� 4 �B�q ��^ � �B6G "X6� 5��� ��'��� �Q6#6
�6�60Q �D�6� � �D

 @A� �"9���D  ����� "B����61  "Bfo1 �E�9R��' � %��8E �/:8E�D8E </9i�D � >#�1 4 ������ :8E) �[s� � :
:?� �B ��;�
 � (�67� �����'����B .�B �' �D "^61 "B :?� )7( ����61 �
��� v/� �#6N "��=�� ��8?� � �8/� �B 

"^61 "B "�$� �Q6#6�/# � �
��E6'61 � </9i�D �/8� �6]; :8E� �D���61 "B ����� ��]1�� �9	� ��� B</ ����� 
�?�Q6#6�/# � �?[�; :8E�D� "X6� ��/' 6�����B .��D 6^� ��]1�� ��/� >��H
� � >D�R I=�� SL � ��H/� 

����$� �9� �D� �?[�; :8E �D�� "B �B6= �B�f ��R ���"B .�6N"R � � ��$� </��' �� "X6� "B �[; �6^ 
��D����� �8� � FR  �L��$�v/� �#6N "��=�� F��� � FR �����B .� <�� � �#�� ��� "R � ��$� z�B �� )V�T1�� 

�z�B 2000 (��� "B �[; %��8E ��D����� �J� � v/� �L��$� ���� � �]8� "B ��$� </��' �� ��/8B 1�9 �� ���B
 :?�)7.( 

  

D
ow

nl
oa

de
d 

fr
om

 g
eo

m
or

ph
ol

og
yj

ou
rn

al
.ir

 a
t 1

6:
48

 +
03

30
 o

n 
S

un
da

y 
F

eb
ru

ar
y 

18
th

 2
01

8

http://geomorphologyjournal.ir/article-1-863-fa.html


=���B� �C��.E-��. 
/ ���AP
M 7 =>�����...  161  

 

  
 3+�7 :��/p@��/ ��@C
, AP
M 89� 7 ��  

  
•  AP
M p@��/:7�@/�G@�  5�� �� ��T��� �B ����E�R H��B� "X6� � �� �#6N �����E I=�� �B����� ���B

�9K9� � "/�1 �� �#6N t��/� V�T1�� ��6a� ��D100 "[s�
 � I=�� <�� ���$� .�� F/��1 �� �� ���� ��D100 
��E�R "X6� ���B I=�� <�� �S�]��K� �� :s�� ����� "B "^61 �B .���E "]��K� ���� ��96/44 �� :?�) ���B6 .(

 :?� <�� "B "^61 �B�� � � �8/� ���8?� "��=�� �#6N v/� �
��� ��61��8a�D�1��//U1 �B �� y[�J� �  ����D
 �6]; �/8� </9i�D � �
��E6'61 � �Q6#6�/# "�$� "B "^61 �B .���:8E�D ��B ��� �9	� ��]1�� ����� "B ��61</ 

 � �?�Q6#6�/# ����� �?[�;:8E�D .6�� ��/' "X6� ����B� I=�� >D�R � >��H
� ��/� ��]1�� 6^� �DSL  �
 ����$� ��H/��9��D  �?[�; �:8E�D  �[; "B "X6� �� </��' ��$� � "R ��6N "B .��� ��R �B�f �B6= "B ��

�L��$� FR � �8� ��D����� 6^� � FR � F��� "��=�� �#6N v/��<�� � .���B  ��z�B ��$� � "R ��� �#�� �
 �z�B V�T1��)2000 ��� �91 ��/8B �� </��' ��$� "B �]8� � ���� v/� �L��$� � �J� ��D����� %��8E �[; "B (

��.���B  
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 3+�87�@/�G@� A/�>7� AP
M ��
; p@��/ :  

  

•  p@��/AP
M :7���/ �B "^61 "B ) :?�9( ����61 �
��� v/� �#6N "��=�� ���8?� �8/� � � 
��8a��D y[�J� �� �B �1��//U1 ����D ��� .�B "^61 "B "�$� �Q6#6�/# � �
��E6'61 � </9i�D �/8� ];�6 :8E�D 

����61 "B ����� ��]1�� �9	� ��� </B ����� �?�Q6#6�/# � �?[�; :8E��D "X6� ��/' 6�� .����BD� 6^� ��]1�� 
��/� >��H
� � >D�R I=�� SL � ��H/� ����$� �9��D � �?[�; :8E�D �� "B �B6= �B�f ��R ��� ."R ��6N "B 

� ��$� </��' �� "X6� "B �[; 6^� ��D����� �8� � FR v/� �L��$� �#6N "��=�� F��� � FR �����B. � <�� 
� �#�� ��� "R � ��$� z�B �� )V�T1�� �z�B 2000 ���( "B �[; %��8E ��D����� �J� � v/� �L��$� ���� � 

�]8� "B ��$� </��' �� ��/8B �91 �����B. 
 

  
 3+�9���6 ����E 7���/ A/�>7� AP
M ��
; p@��/ :  
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5�@�G Aq�D/ .  

|�D <�� "#�$� ����B �/	X� �/#�	
��D </�� ��=��� 4 "X6� H/JB�  5��� � }a�� ����� � ����E�R ��B6G ���6[G
 _�q��/E ����� �6B ��� .I=����D ���J�� </�� %�� �/T� � :B�a ���9/�N� �� ���B ����B �	
 ��H/��/# 
</�� ��=��FD��
 ������� ."?/���9D � "$A9� W� �k�� "B �6r9� ����B � "�Hl1 � :/[K1 �/#�	
�� ��D</ ��=��

<��9G I=�� �J�� </�� �=��FD�B ��T��� �6� ���a ����/E �]8� "B ��/E��R "B ��91 W� �I=�� ����� ��$A9� 
5��8� � ��1���9	� �� ���� �D�6= �. "B </�D :/# ���B �B�/�� "B ����� _6[A� � "B <7�A� �6r9� B���� 
�/	X� </�� �=��"X6� ��6[G �TD �� I=�� </�� �J��y[�J� ��=�� )VF, AF, SL, HC, T, BS, S (
��T��� .���E ����� "B �� ���� "$A9� � �6� "	#�A� ������ <�� ��� "R ���/� "X6� �[R �1 �� ���� ���� �� 
�/#�	
��D </�� ��=��� "$A9� �k�� "B �?[�; :8E��D ��	�� ��� "R � �6� ���K� �r� �/#�	
 ��"����.  �B

"B ����� "s�= C��� <�� I=�� �� ���� ���Q6#6
�6�60Q ��D ���B �6
 �?4  ��� ��� O�� "B >#�1 H/JB� "X6�
 5��^)10(.  

• :*/
4, ��fC? AP
M ���$� ��[R�6N "B "B �� ���� ���B I=����D </�� ��J�� "$]N � ��9B��H/� ���� �R�� 
�� 6^� S�R�� 6� </�� �=��5�	
 � "X6� "B S�6s ���=��
 � �?[�; �[8E F�8/� �����B � "���� �<� ��� 

"R "X6� H/JB� ��6[G �/#�	
 ���� ���� 6� </�� ��=����.���B  
• :@C
, ��fC? AP
M "B���$� ��[R�6N "B �� ���� ���B I=����D </�� ��J�� "$]N � ��9B��H/� ���� �R�� 

�� 6^� S�R�� 6� </�� 5�	
 �=�� � "X6� "B S�6s ���=��
 � �?[�; �[8E F�8/� �����B � "���� �<� ��� 
"R "X6� H/JB� F#��� �B6G �/#�	
 ���� 6� </�� ��=�� ��.���B  

• :7�@/�G@� ��fC? AP
M  ������ ������ :8E �6]; "A��� "B M/$K1 ���K�– "X6� �� </��' � >#�1 � 
 _�8� "B ��/E _�q 5��� �?/�6�?1 5�	
 MN�9� �H^ 6= "B 6= ��� ��z�B >JB � �67� :8E </9i�D�� .�9��

I=�� �6G�/#�	
 �B����� � �?�Q6#6
�6�60Q ��D�� �/�D� �B ��/8B �?/�6�?1 ��D��� �B "R ��G ��9��B <�� �� ��T
I=���� �D�/#�	
 "��&E � "R �$N�9� ��61��R "B�l1 �� �?/�6�?1 �9R �� }��� ��D� ����� "B ��� .�R �����9

����� <�� � �6�60Q I=�� </B �� �/�o1 "X6� �6B 5�	
 �/q �B �6� W� �$
 M/$K1 <�� � ��T��� �6� �Q6#6

��.���� �/R�1 "X6� �6B 5�	
 �B �����1 "/$B � �9R 

:7���/ ��fC? AJJP
M ���$� "B �44� ���� ���B I=�44���D </�� ��J�� "$]N � ��9B��H/� ���� �R�� �� 6^� 
S�R�� 6� </�� 5�	
 �=�� �  "X6� "B  S�6s  ���=��
 � �?[�;    �[8E F�8/� �� ���B �  "���� <��  ��� R"  "X6� 

H/JB� F#��� ����� �/#�	
 ���� 6� </����=�� �����B  

 ��*V10 �C��.E .E 3%�M _��D/ :$>���� 7 ��B� T�/
D+6 T��
�
�	 �AP
M��AB��9� 7
� �  

AP
M 0�/  ]�%
6  
$>���� �7 �+�	
�
�
�
�	 A/�G  

Af  Vf  Bs  T  HC  S  SL  

*/
4,  
���R  82/62  027/0  24/3  45/0  -  08/1  84/19  
�T/R  5�	
 �/q  5�	
  5�	
  5�	
  ���6^ "[���  5�	
  5�	
  

@C
,  
���R  65/39 21/0  81/2  44/0  -  03/1  18/21  
�T/R  5�	
 �/q  5�	
  5�	
  5�	
  ���6^ "[���  5�	
  5�	
  

7�@/�G@�  
���R  15/49 27/0  24/1  58/0  -  27/1  96/44  
�T/R  5�	
 �/q  5�	
  5�	
  5�	
  ���6^ "[���  5�	
  5�	
  

7���/  
���R  73/51 0017/0  24/2  42/0  -  16/1  73/18  
�T/R  5�	
 �/q  5�	
  5�	
  5�	
  ���6^ "[���  5�	
  5�	
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