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1- Grid Analysis and Display System (GRADS) 
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1  21/03/1383  23  1200  8  11/03/1389  20  1009  

2  28/02/1384  3/20  1101  9  08/02/1390  35  1800  

3  01/02/1385  21  1120  10  23/02/1391  4/42  1630  

4  19/03/1385  25  1300  11  02/03/1391  3/47  2563  

5  29/03/1385  29  1400  12  10/03/1393  39  1900  

6  20/03/1386  9/42  2105  13  27/03/1393  44  2120  

7  26/03/1387  28  1360  14  26/04/1393  46  2324  

  

                                                      
1- Soil Conservation Service (SCS) 
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1- Positive Volubility Area (PVA) 



  

  

  

  

96  -----------------------------------  �� 8����3� 9�(��: ������ /�;< �
��=0 � �
�15 � 
�2�1397  

 


F&D J��+ � �>��  :?�N ZM> ��F( ;��  

5 �* ��(" <E� ��W	 :WD� s���&��! ) ��)3  �4cU @U&( �* :+��E( 0�(" �* :U �.�� #$5 #$)�W( (  
!� ��W	

t��S ����* .�@U&( :�  ��$D( �� s��	1005  *��( :DE�( :� 0> :���" :U �@U&( 0�&�� �* �&��* � 2�!�����!)

 ��$D( �� :+��E(1008  .�@U&( ��$D( �� ������ ����* � $k�� ��W	&� �� � 2�!�����!)1026 �(
�  *��( ���

 ��$D( �� �@S ����* � :���� ��� �* 0> :���" :U $k�� ��W	&� "� .739 �� � .	&? ��&9 #*�^���1020 
��(  ���

0> "� ..�� #$5 A9��  w� �$��3) ���* �� .��� .7� � .6�� :�&D6 .B1 �* ��� 0�&� .U&` �)��W	&� :U �1

�@S ����* ��� �* 0> "� 
�739 � $k�� ��)��W	&�  �.�� &U] ���9 � #*�* 2�D��� ����� y&- :� �� f�� *&� ���)

 &��&� :+��E( *��( #���3�� �* $k�� ��W	&� 
���( :���"1017  
� �* @�� �� ��� �:�	&? ��&9 ��-&( ��W	&� &�" :U

:� 0��!�� .U&` 0�; 
	&- "� ..5�* $)��S �5 �#*�� �; .7� :� � .6�� :�&D6 y/S ��� 0��* R��= 0��


( r*�= 
��75 #&!7�� �* �=� ��� :U .�� &U] cU ��� � $5�� :� �� 
U�S � 
�> X-��( 0�; ��W	  �* V��&�

t��S c) � #$5 ��,Y � *&? *�T�� Q6�� :�	&?&� �* �@U&( 0�&�� � s��	  Q6�� ��U\( �(�6 �* ��� � ��� ���;

:� � .�� #$5 �@S � 2��> ����* ��� �* :B,1 *�T��  *��( :DE�( �* ��� *�T�� �* :�3���� &hj( 
�(�6 0���6

 .$�U ��^�� �D� :+��E(  

 

 
 J6�3> ��F( 
F&D :�)�� ZM  

 



  

  

  

  

97   --------------------------------------  ��@�A ��0 �  �B�	: C
�� D .� �<) � 9� �(���A  
�...  

 

 
 J6�4�)�� ZM> ��F( 
F&D :  

  

 N��+ �� ��  ']�> 
F&D J��+ � �>�� 500 ��� :(
D�d �  ���) ��   

 "�&� �* *�� .6&� :WD� s���&�500 
��(  :U :���� ��WU � :��&��$( ����* ��� :�3) �* 
��&� 0�(" �* ����

:�  *�� .6&� �� &��&� V��&�35 �30  #$)�W( :���h&� &�(��� � *��*�� �!5 :� :��&��$( ����* ��� :�3) �$5  :� &�

 �� �.�� 
��� �!5:1�� .6�� 
��75 #&!7�� �* �)*�� :U ��� :� 
( *&? :� @�� :+��E( *��( :DE�( �* $�5��  R��=

.6��  :� #$5 #*�* 0�W� 
���( ��� �* :U :+��E( 0�(" �* #���3�� ��� �* *�� .6&� � #*�� *&?5/17  &�( :���h &�


���( :DE�( 
���` �* 0�; � .�� #$���  #$5 :+��E( *��( :DE�( �* ���$����� .��D� Q6�� #$5 #*&W	 c) :� �)

 �!5) .��5  �6 .(  

 



  

  

  

  

98  -----------------------------------  �� 8����3� 9�(��: ������ /�;< �
��=0 � �
�15 � 
�2�1397  

 

  
 J6�5� ��  ']�> 
F&D : �500 (
D�d �  ���) T�6>�29�6�  

 

 
 J6�6�� ��  ']�> 
F&D : 500 (
D�d �  ���) T�6>�29�6�  

  

��+ � �>�� 
F&D J  N��+ �� ��� ;��500 ��� :(?)9�G 
V��) ��   

 "�&� �* �(* :WD� :� :1�� ��500 
��( ��� w{� #*�� &^= �f�� #$5 #$)�W( ���9 ��(* &�*�D( ����  � ��&�

cU :� 0> &�*�D( ��&�  �� &��&� V��&�280  �250  ��� :� :1�� �� � .�� ����U :1�*  ��(" <E� �* ��� *�T�� :U



  

  

  

  

99   --------------------------------------  ��@�A ��0 �  �B�	: C
�� D .� �<) � 9� �(���A  
�...  

 

�
( *�+= ��&� &^= �f�� ��(* $�("��  �* �(� .*��* *�1� ��U\( 4��&5 $)�5 :+��E( *��( :DE�( �* ���&���� �$5��

��3) 0$��� ��&� f�� "�&�  
���( :+��E( *��( 0�(" � 0�!( �* :U .�� m"f &^= &�" ��(* �c�,5 :ED� :� �)

 ��(*280 
( 0�W� �� ����U :1�* m"f 4��&5 w� �$)*  �*�1� :�3) cU ��)  c)�&	 ��� @�� ��&� �� ��W	

 �!5) .�� #*��>7.(  

 

 
 J6�7��� 
F&D : �� �9� ;500 (?)9�G) T�6>�29�6�  

  


F&D J��+ � �>��   N��+ �� �<�� ;��500 ��� :(
D�d �� T�6>�2)��   

 "�&� �* ��(� :WD�500 
��( �!5 
��&� �* &�( ) ��)8  �9
( 0�W� ( U �$)* :DE�( ��� �* 
^�( ��(� :�3) �� :

 :WD� :� :1�� �� 0�(" 0> �* � :+��E( *��()Hgt(  ���1 :U*�&	 
( &D�3( �#$5 #*�* 0�W�  0> ��$D( � $5��

04/0-  :���h &) �* :U *��* 0> &� .�f* � �.��04/0-  *�T�� y&+( *�S w{� �#*&U cU �� ��W	 "� 2�����

E( *��( :DE�( �* ���$�����
( ��� *�T�� � :+�� .$5�� 

 



  

  

  

  

100  -----------------------------------  �� 8����3� 9�(��: ������ /�;< �
��=0 � �
�15 � 
�2�1397  

 

  
 J6�8�� �<�� 
F&D : 500 ��� (
D�d �� T�6>�2) ��   

 

 
 J6�9 �� �<�� 
F&D :500 ��� 6>�2) �� (
D�d �� T�  

  


F&D J��+ � �>��  :(^ ����� �� k�S9�G) ?�N ZM> �� 0��  J �: BL ;��  


( 0�W� ��� ���9 �> 
!������� :WD� 
��&� * :U $)* ��U\( $`�� �* �> ��'� �$D; ��(" "� A�&(&�( �� �


( :U *��* *�1�  @�� ���9 ��� �9�$` � &_U�$` �*�1�( :WD� �* ���&���� .*�5 ��$,� ��� �> :� $����



  

  

  

  

101   --------------------------------------  ��@�A ��0 �  �B�	: C
�� D .� �<) � 9� �(���A  
�...  

 

:�  �� &��&� V��&�45  �5  *$6 
���( :+��E( *��( :DE�( �* 
�� �.�� A�&(&�( �* m&?���U5/22  ��� � #*�* 0�W� ��

�S0�W� * ��� ��� *�T�� #$�)* 
( :+��E( *��( :DE�( �* ��>  �!5 ) $5��10 .(  

 

 
 J6�10�� 0��  J �: BL 
F&D : (^ ����� �� k�S9�G) ?�N ZM>  

  

  
 J6�11Jc( �� 0��  ��5&� : 
�%�M� ��9� ;���L ���� �� T�> N� E��	� ;��  

  

��$D( ��� �* �8	 ��) g��'( "� 2�� �* #��* ��(>� *��( ) �!5 �* :+��E(110�W� �( #$�)*  :U .�� ��� �

��B� �8	  ��9/39 
��( ��� &�( ��&� ��$D( �� �* 
- ��� #��* ���(> :� *�S ��8�S� #*�* .��.  

  



  

  

  

  

102  -----------------------------------  �� 8����3� 9�(��: ������ /�;< �
��=0 � �
�15 � 
�2�1397  

 


F&D J��+ � �>��  ) ' 9�� ;�� :(53��  

 
�> A,�( :� "� :U ��W	&� .U&` &�3( �* *�1�( :WD� �*����* �S � :��&��$( � �@St� 
( s��	  A���( $5��

 �* �� :DE�( ��� 
���-�2  *�*&S1391 :WD� �* ��(" <E� .��-� &_U�$` ��$D( � .�� ���*  
��&� *��( ��)90 

 0> �9�$` � ��; ��WU �* $=�*10 
( 0��3��e	� � 0��3U�� �$�) ��)��WU y�&-� �* $=�*  :DE�( �* �(� $5��

 �* :+��E( *��(2  *�*&S1391 $D( �� ��85 
( :U .�� $=�*  ��!5) $5�� ����� ��� *�T�� ��6 $����12.(   

 
 J6�12F&D : �� ' 9�� 
500 ��� (53��) ��   

  
 J6�13��� �� 0��  ��5&� : � E��	� ;��
�%�M� ��9� ;���L ���� �� T�> N  

) �!5 �* #$5 :k��� t���� s���&�13��� :U .�� #$5 #$)�W( �( ( ��� &�*�D( ��&�#�( �* :��)�  �.WB,�*�� ��)

:� ��*��&	 � *�*&S �� &��&� V��&� 2/46� 4/37  �3/36 
��( &�( .�� :U ��� ��&� R�&-�'( 
+�,- ��1 "� :�71 

��� �* ��� �0���&B5 �* ��7) #�( ��) R��= ��U\( :�	&? 
��` �* ..�� #*�* s���&� :U  ) 2�$1 :��"�� ��)2 (



  

  

  

  

103   --------------------------------------  ��@�A ��0 �  �B�	: C
�� D .� �<) � 9� �(���A  
�...  

 


( �* &_U�$` :U .^? 0��� �* �:��"�� 
?$���� &�*�D( � �/�� 
2  *�*&S1391 :�  �� &��&� V��&�2563  V+!(&�(

 � :���h &�3/47 
��( :� &�(  .$5 ��'��� ����� ��� #$���7� "�� 0���6  

  


F&D J��+ :(^ �� ��� �� k�S9�G) 0��  N� J3�H B�D��� ;��  

 ��$D( "� :U 
������ &_U�$` :+��E( *��( :DE�( �*��� �#$5 �=�` �)�l� *��( 0�(" �* ���  
`��� &�

.739 � �@U&( �'� :�71 "� 0> 
���3)�U  R$( �* :DE�( ��� �* 
�* ..�� :�	&? &� �* �� R���� �'� "� ��)

cU 0�("  "� &�5 ��� :� ���� "�Y> "� $+� .6��  "� &�6  
���3)�U :� :1�� �� �#*&U �$�� ���@	� :���h &� V+!(&�(

���5�� 0*&� ��� "� �*��" V�5 �:+��E( *��( :DE�( 0* ��)  c) � 
��3�� �(��6 *��" &�hC� � 
)��?  ����� ���;

 �* 
W!)" R$( 0*�����  ���; ..�� #$��� *�S &_U�$` :� 
�* � :�	�� 0��&1 *��" .6&� �� ������ �:DE�(

*��( :�`�� �* 
+�,- R�&-�'( � ��� *�T�� ��&� 
�(�6 
E��&5 
( 
��&�  �!5) *�514 .(  

  
 J6�14B�D��� J6� 
  0��  
G �&��=� � � � I�\� 
F&D : (^ ����� �� k�S9�G) �5� ;��V  

  


��D  ;�S  

:� 
(&? 0���&B5 ) �@S ����* 
!�*@� � &�3( �* 0$5 A9�� ���*90 -80 ���@S ���) #*�� *��� ��&�(���U (


��>  � 0��!��0��!�� 
( �
�&Y ? 0������ $)�5 :��� &) .^ 
( ����� ��) �* .$5�� 0���&B5 
(&? &�*�D( 

&_U�$` 
�* �/�� � 
?$���� �* :��"�� 
- #��* ���(> 1383 �� 1393 n��&( :� �8	 ���B� :� #l�� 2 #�(*�*&S 

1391 
( $5�� :U &�*�D( &_U�$` 
�* �/�� � 
?$���� :� V��&� &��&� 2563 V+!(&�( &� :���h � 3/47 
��( &�( 

.�� &�hC� c�3�� ��) 
!�(���* ~�( ��)*�� 
�&Y � c�3�� 
!���!( 0��3)�U ��) 
��( � c) ���; �(�6 



  

  

  

  

104  -----------------------------------  �� 8����3� 9�(��: ������ /�;< �
��=0 � �
�15 � 
�2�1397  

 

.	&7) Q6�� *�T�� ��� �* ��� :�`�� .�� #$5. ��� *�T�� �* &hj( �(�6 :T��� �*  0�!( � 0�(" �* ����� ��)

cU @U&( *�1� :+��E( *��( �*�� "�&	 &� 
���&` ��W	c) � �0 �!5 ���;  #$5 ���U��� :�3) �� #�&7) ~�( �* �&�?

cU :DE�( �* *�1� � :��&��$( ����* "�&	 �* 
( ��W	  ��� &� A9�� 
�&Y ��)*�� ~�( :U .�� &U] 0���5 .$5��

cU �� 0��!�� @U&( 0$5 
!�(���* V1�( :��&��$( ���$����� ��� .$�*&? 0�*�� �* 
���&` ��W	 �( ���1 �* �) � ~

 .�� �� :+��E( *��( :DE�( � �#$5 0�&�� *��� �&Y 2�75 .739 "� *�&	  &��* y&- "� ..�� #*�* ��&9 *�S &�hC�

0��3)�U  *�+= R$5 � #*&U $�$W� �� 
!�(���* *�+= "� �=�` ���$����� �
(&? 0���&B5 .	&7) � 
��( ��)

:�3� ..�� #*�* ���@	� �� ��) ��) 
!� &��* �(��6 "� j(��&� *�+= &h P�9� �(�6 ���� ����7)��  :U �#*��

����7)�� ��) <E� ��(" :�3����� V,� *�+= ��) :!�� �*�5 :� R��= 
+��( &� &� #�� 0> &)�� :U #$5 �* ��� 

R��= ��) "� ��� 0> .�� #*&U ��,6. �* :T��� ��(* #*�� ��) �7Z ��,6 "� ��� :�(�* �)�U 
( $��� � ���T�? 

���$B�� .��-� ��) "� 0�@�( .��-� *�1�( cU &� 
( �* �*�5 :T��� cU�&� "�Y> &�� � � 0���� 
( *�T�� *�5. ��� 


���3)�U df�=� �* :�(�* &�?*�� 0��3)�U  P�^��� �* �1500-1000 �&�( 0> r�^�� 
( $�	�. ���&���� ���  ��&�

 0���&B5 �* �/�� 
����&	
(&?  0���� 2�75 �* ���*�� .,h :U #$5�(�6 
�=� *�T�� �/�� �(��6 
!������� 

)0��!�� ��) *�T�� #$5 �* ��� ����* :��&��$( �� (� 2�D��� 0> �* 0��3(" 4��� ��)*�� 
�&Y .�� .c) ���; 

��,6 ����� ��W	&� �&,�� "� ����* �@S � ��,6 0> "� :DE�( @�� �* P�9� ��� &hj( .�� .#�/6  ����&� �(��6 &hj( 

c) ;0� .	&7) :�(�* �� � 
	�&?���� 
��( Q6�� *�T�� �/�� �* :DE�( *��( :+��E( #$5 $��.  ��� 0> "��� :��7�

 2�� #�(*�*&S1391 :��S ��$�; 
��&�� � 
��( R���3S P�9� Q6�� :U �(
(&? 0���&B5) R���� �'� �*  ��)

#�/6 .$5 
������ &� V���( 0*�� 4��&5 ��1 ��&� *�$S� ���� &9�� ��	&? :DE�( *��( :+��E( �* :ED� 
1�&S 

�/�� �) � *�1� 
	�&?���� 
���3)�U � V�5&� :DE�( :U *�S V,� A71 0$5 � .6&� �f�� ������ �) :� .7� 

:ED� 
1�&S &T�( :� #$�$� ��� 
( *�5 .���&���� ���+� ����� ��� ��) ��� �" � ��� 
��� :� A9�( �� :1�� :� 


����&	 P�9� 0> � c) ���; �� :1�� :� .�=�8S ���,?� 0*�� ��� ��) 
5�� "� :��(�� ��) ��U\( "� R��3S ��) 


��7�`� s���&� ��3���� ��) :DE�( �* $` 0�!(� 
( $)�U ���&���� .S��5 
����; ���!W� �.��D� #��� � &�3( 

�.U&` X-��( .�� &�hC� ����� 
!������� ��� ��� ��> 
( $���� :� �60�� ��@�� � 
W��* $�7���� �* ��� 
��� 

��� :DE�( �� �� :�!� &� .S��5 ��) 
��( "� 4��&5 
	�&?���� � R��=�8S #"�` @�'�> "� ��,9 V�5 � #&�Y @�� 

�* :DE�( *�5. �\� 
!� "� ��)��!)�� 
�76 #���U R$( �* .B1 �)�U ��h> ��,���" ��� �* �&B5 c�&` �"��*�"> ��) 

� �* "��* (R$ *�T�� z&B5 ��) $�$1 � 2�D��� �.�+71 *�B�W�� 
( *�5.   

  

 ^ �=�  


��Z� �@�@6 L��8�( 
B��$,6 g�&5 &^+1 )1393 .(
���"�� X-��( V��> &�\� 
5�� "� �/�� �* 0���&B5 �:�(��� *�$(� � �R�T� 2�� 

�cW5 #��75 1� x= 43 -32.  

�@,� ��&� 
�6  &,U�)1370.( c�3�� 
!������� 
��&� ��� ��) 0�&�� �&Y ���1 �* �" �0���� �$5�� 
���5��U :(�� (j ��@�	�kp :3�

0�&B� #��W��* � �183 .  



  

  

  

  

105   --------------------------------------  ��@�A ��0 �  �B�	: C
�� D .� �<) � 9� �(���A  
�...  

 

#*�@��6 ��(� )1384(. 2�=� �p����$�) ��*&���U R���W��� 0���> s$9 ���Z� x= 509.  


���*&U L@��&� ��*�9 L�$�` ��*�9 �"�> )1388����� .( :DE�( �� /�� � ��) �0����f 1 #��75 �m�* 2�� �
+�,- ���	�&e5 x= �

18-1 . 

` �*�&(�Z�$�7 )1383.( ��� �/�� 
��� .�+9�( s���&� �) :��(�� ��) 0�&v�� r&5 2�75 �* �$v�$7) ��)�  �
���	�&e1 R�D�D��

 #��*19 �5#��7 4 ) 
����75(�  x=70 -54 .  

�*�&(  �Z�$�7`)1385 .(��� �/�� P�9� 
��� �+9�( s���&� �). �@S ����* 
���1 �`�� �* 
!������� ��) ��)�l�  ��)

�
���	�&e1  #��7555 x= �131-109. 

�&�+( L*�+3( 0�?l( ���F��� )1387.( �/�� � ���&( &� /�� � ��) 0���� �0�B^=� :�T( cW; �
���	�&e1 "�$�� #��75 9� x= 429-

413 .  

) s�,6 �$�^(1383c��9� .( 
!������� 
���5 ��� )�� ��� �" �� CW�( :DE�( ����* u&� �*  �:���(���S �
���	�&e1 R�D�D�� #��*

19 �5#��7 4 ) 
����75(�  x=93-71 . 

) $7�( ��$B(1381 x= �m�* $�1 �0�&B� #��W��* R���W��� ��*&���U �p����$�) .(437 . 

:D�����T� $7�( )1380 .(����� 
!������� ��� ��) 
���3��� ���1 r&5 v��R�D�D�� �0�&  #��* �
���	�&e116 #��75 �3  
����)

62�( x= 125-114. 

���� L��3` 
���- L
D� �$B( V3�  �$B()1390(. 
��&� R$5 ��� �@�S #"�` @�&�> :��S*�� :(���8	 �0�!WU ���	�&e1 

�
+�,- 2�� �m��B; #��75 13x= � 58 - 49. 
Cohuet, J.B., Romero, R., Homar, V., Ducrocq, V. and Ramis, C. (2011), Initiation of a severe thunderstorm over the 
Mediterranean Sea. Atmospheric Research, pp. 603-620.  
Colditz, R., and Hodson, P.F. (2003), Flood delineation in a large complex alluvial valley, lower Panuco Basin, Mexico. 
Journal of Hydrology, Volume 280, pp. 229-236.  
Foody, G.M., Ghoneim E.M., and Arnell, N.W. (2004), Predicting locations sensitive to flash flooding in an arid 
environment. Journal of Hydrology, Volume 292, number (1-4), pp. 48-58.  
https://www.esrl.noaa.gov/psd/data/composites/day. 
Kolendowicz, L. (2012), Synoptic patterns associated with thunderstorms in Poland. Meteorologische Zeitschrift, Volume 21, 
number 2, pp. 145-156. 
Liu, R., and Liu, N. (2002), Flood area and damage estimation in Zhejiang, China. Journal of Environmental Management, 
Volume 66, number 1, pp. 1- 8. 
Rezacova, D., Kaspar, M., Muller, M., Sokol, Z., Kakos, V., Hanslian, D., and Pesice, P. (2005), A comparison of the flood 
precipitation episode in August 2002 with historic extreme precipitation events on the Czech territory. Elsevier Science, pp. 
12-45. 
Robert, T. (1992), The development of flash-flood storm over southern Nevada. WRTA, number 92, pp. 124-138.  
Sulaiman, W.N.A., Heshmatpoor, A., and Rosli, M.H. (2010), Identification of flood source areas in Pahang river basin. 
Peninsular Malaysia, Environment Asia, number 3, pp. 73-78.  
Wapler, K. and James, P. (2014), Thunderstorm occurrence and characteristics in Central Europe under different synoptic 
conditions. Atmospheric Research. pp. 1-14.  
Zhai G., Sato T., Fukuzono T., Ikeda, S., and Yoshida, K. (2010), Willingness to pay for flood risk reduction and its 
determinants in Japan. Journal of the American Water Resources Association, volume 42, number 4, pp. 927-940. 

  

  



 

 

 
  ------------ ---------------------- - - -------------------  Journal of Natural Environmental Hazards, Vol.07, Issue 15, Spring 2018 

 
 

Analysis of pattern and conditions of flood-producing rainfall in 
the years 2004 to 2014 in the Germi City, Ardabil Province 

 

Raoof Mostafazadeh*1, Vahid Safariyan-Zengir2, Khadijeh Haji3 
 

Received: 2017-05-27     Accepted: 2016-10-27 

 
 

Abstract  
The occurrence of heavy rains often leads to destructive floods, thus exploring the dominant pattern of climatic 
systems provides the possibility of its analysis and forecasting. Thus, the aim of this study is identifying the 
patterns and synoptic conditions of heavy rainfall and generated flood event in the Germi area. The recorded data 
of an 11 year period (2004-2014) were used in this study which is including synoptic maps of geopotential, sea 
level pressure, jet streams, temperature, runoff, Omega and perceptible water were investigated. The results 
showed that the concurrence of rainfall variable in the study area is due to a combination of local and extra-local 
factors. The location of the Germi area in the path of entering Caspian air masses, Anticyclone and Western 
cyclones, experienced heavy rainfall in every year. The results indicated that the most recorded heavy rainfall 
events were observed during the April, May, and June months having 36.3, 46.2, and 37.4 rainfall amount, 
respectively, which is responsible for the occurrence of most natural hazards, including floods in the spring 
season. The maximum value of rainfall was observed in June 2014 with 120.8 mm rainfall value. The main cause 
of heavy rainfalls in the studied temporal and spatial extent can be attributed to existing the low-pressure center 
over the Study area, as well as the formation of two simultaneous waves along with a blocking center over the 
Mediterranean Sea and two low-pressure area. 
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