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� Q'��f� q��A�$ =!� @� �	�
�	 C���M �*�( ��
�'� �
	�� Q�.� *� u? .. � � f� �	�� &.� Q�I$ �	�K,�

�"�� C�N �� 	�
�	 �	�� &.� � ��
�'� @� �G$� *� ..�� Q�.� �� @+8�� =� �	�� T�!G� uv� Q8�� �� �+�

��	�� �	�� ��
�'� �Q��q���"�� @� K�$ ���.�K<�� ���� ..� U�.�( Q8�� �� �+�  C���Ma  � b �  �	�
�	 �G����

�
�
��	�� ��	�� ��� �<.���(*�� 	�.'� � q��Z��	�� *� @� Q�� *��$ 
	�� �q��..�� Q�
 @� 	�
�	 � ����* ���  

 
 E>�1
�(�M� ��C� �+�
*��ja ���=�� � �
�`C� :  

 
M ��� − � 

�	�� &.� )@f��	 *�4�� Q�.� ( �� 	
 @� .��V D"	 @%] �
�+,���, �.N �.�( `��( �� A�	� ���� 	
 ��	�� ���

 � @�$�_ �� �+� C�N D @%] D
�E� �f#�"�� C�N �� ��	�� ����
�� .Q�� �+�q��	 � F��( �`��( F�� U%� F��(

@f��	) �$��( �5 ���*��
�* � �
) Q�� (2005.(  

)3(   $ = 6&	 ' 10)* + ,-.
/0-

-123

-145
6.  

)4(   , ." = 7.8			  

�$��.�
 �=]�� �f# �� &�	c KG��� �	 ���G( ���) ���!8 @f��	 �� ���(6 �� 	
 @� 
�� �*��� (. @%] �f# � ��

0- @%] 
�.E( ��@�  F�� �2$� �f#.  �. 9 6.  � Q�� YGN .N�� 	
0: @%] 
�.E( ����� �f# ���� �	�� ���

0,8 �"��.Q�� �+�  
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0; = N:e
)>; ���	�.'� �	�� &.� �� �	? )@f��	 *�7 (�"�� C�N�� � Q8�� �� �+��� Q�.� �..��$  &.�

�	�� �"�� C�N ���%�
���*) Q�� Q8�� �� �+�1 �1988.(  

)5 (   ? = 41$):.�A  

�	�K< F�
�� *� �%��*�.$� ��� D�� 	
 D��	�� �	�K< �	�
�	 H��( �	�� ���<1947  �� �	 ���G( @f��	 @� .
��

? �<.���(*�� 	�+��, F�� .$��? @��Z  �	�� 	�.'� �R ���!$ @f��	 &	�L� B = C$D .
�� 
�2�;�?a   �����M �

 D�.J)  .���� &��X+� ���
 UL, @� UL, =� *� Q�� F%!� @� .�+��1&�2�"J��)  (2 �1999 .(  

  

 U�=a1 V+��W :α  �β 
M �� �� B = E$F 	 
M �� 2��D�� "� �=�N �B=  �+��)� � ����� 5��  �+μ	�	N	: 
>? X+"C- ���A 
��� V+��W-

���� �) �M� �+��)� � 5��  2�� V+��W �=�ε  �δ   
M �� ��		D: − $  
M �� "�D: = ε$H  5��  �=� J
  P��-�� J

�- �R  �M` �


>?5��  2�� D q���
��)3 �1983( 

X�Q�  δ ε 0: µ β α 

5��  2��

�4����CD 

Wexler 1948 0.23 0.08 4.27	 ' 10* -0.27 1.53 208 
Ramana.M and Gupta 
1959 

0.28 0.055 9.82	 ' 10/ -1.03 1.64 109 

Blanchard 1953 0.31 0.031 1.59	 ' 10* -1.39 1.71 31 

 !�*C� �  5�� 

k� � =F� 

Jones 1956 0.16 0.13 2.05	 ' 10M 1.63 1.37 486 
Blanchard 1953 0.18 0.101 1.24	 ' 10N 1.01 1.41 290 
Savaramakrishnan 1961 0.18 0.09 2.46	 ' 10* 1.01 1.41 219 
Fujiwara 1965 0.2 0.118 7.05	 ' 10* 0.4 1.46 450 

 �����A 5�� 

�
A��* � 

Jones 1956 0.11 0.114 6.4	 ' 10A: 4.65 1.25 313 
Atlas and Chmela 1957 0.18 0.11 7.53	 ' 10M 1.01 1.41 255 
Fujiwara 1965 0.21 0.082 1.96	 ' 10M .18 1.48 205 
Marshall and palmer 1948 0.26 0.077 7.24 ' 10* -0.79 1.6 220 

�����A� 

Jones 1956 0.1 0.129 9.2	 ' 10A: 5.04 1.34 380 
Fujiwara 1965 0.16 0.106 7.54	 ' 10N 1.63 1.37 300 
Imai 1960 0.22 0.081 1.09	 ' 10M -0.01 1.5 200 
Muchnik 0.3 0.69 1.31	 ' 10/ -1.34 1.7 204 
Foote 1966 0.35 0.095 9.13	 ' 10A -1.79 1.81 520 
Higgs 1952 0.8 0.013 1.29	 ' 10: -3.42 2.87 126 

  

@%] �*�.$� `�*�( @� ^���� 	�
�	 �	�� Q�	
�$ 
	���� ��I+$� @� F��t!� � Q�� ��P+� 	���� @� Q�� �	�� ���

 Q�	
�$@f��	 Z-R �.�.? �	�K,� QI� �G���� .�$�� �"�V
 � 
	�
 ��+���(�? �*���.J ��������� ������* ��� -

.�+�� 	�R< ��_�( 	�
�	 �	�� Q�	
�$ 
	���� 	
 .... � Q�	
 �.��  ��%��
���*)1984 @��2� � �.�;I� 	��+8� ���� .(

�
�
 �� �	�� 	�.'� 
	���� �
���+!� @")�, �	�
�	 ��� �*�.$� ����*	� .Q�� Y2� 	�
�	 *�@")�,	
 �	�� 	�.'� ���< -

@E
�f� 
	�� .��� �	�
�	 *� �(	�
 ���>�� �	�] � O��K��	)
��< 	��# ��(4 �2003>��S? .( k	
 ���� �
��* ���

@%] �*�.$� `�*�( UN��� �%�K�, &��)�L3 &��_�@f��	 �� �� ��_�( � �	�� ��� �Z-R  &	�) F�'' � H��(

                                                      
1 - Zawadzki 
2 - Uijlenhoet 
3 - Ulbrich 
4 - Ryzhkov and Schuur 
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�
�
 �( @+,�< ���k�%;� Y� 	�
�	=�
K$ �E#�� 	�.'� @� 	�
�	 �	�� 
	���� 	�.'� � 
�� �(
�� �( &�2�"J��)� 

2001.(  

 @f��	 �� 	�
�	 �	�� 
	���� 	
 �$��* ��3�( >'$ ������ Z-R >�� @� 
�
 ��;$ 
��* � H��+� �Y� >��(*�� ����-

*�.$� �	�� O1+3� F��(�@%] ���� �.� ���<�"�� =� �f# �� �	�� � T�X(	� 	
 � �+�1076  >��(*�� ���� � ��+�

 �Y�10 Y;] U��# � K�]�$ 	���� H��+� >��(*�� ���� �	�� 
	���� O1+3�� Q�� .)	
 >��(*�� ���� � Q�� ���?

 
�.N 
��*6 �*�.$� .Q�� .)	
���<�
�
 F�� �.� A�G$� �����	�� ��� q��.$�� 	�
�	 � S, K  >'$ ������ ����

 T�X(	� �( �<.���(*�� O1+3� 	�.'� @� 
�
 ��;$ �	�� 
	���� 	
 T�X(	� � ���*500  ���+�1 dB  >��K,� �� � Q��

�� �+;�� O1+3� F�� T�X(	�@%] �*�.$� `�*�( � 
�� .
��>�� �	 �<.���(*�� O1+3� ��	�� ������( @� @J�( �� ..���

��P(C���M 
��* &�� a , b  @f��	 	
Z-R 	
 �95 ��,�( @� ��,�( =� *� C���M F�� @� Q�� �.� �.��;� 
	��� %

�� z�, ���
@%] �*�.$� `�*�( ..���� d"+I� T�X(	� 	
 �	�� ���  @f��	 =� *� �
�X+�� � 
	�
 O1+3� Y�Z-R  ����

>�� �	 �f3 	�.'� ��	�� 
	������ �(!� � ����() .����	�%1 �2008.(  

  

��4+e l�  � 

 5��  (f(�12  �13 �]N  ���1395: 

�*�� F�� 	
 �	�� &.� � 	�
�	 �<.���(*�� F�� .$��? �.�K<�� 	�a�� @����+��� ���!( ���� �$��* � F�� ���

@���* �>��S? 	�
�	 �
��	� �(�? d"+I� ����*�.$����<  ���� 	�
�	 �<.���(*�� ..�� Q�.� �<.���(*�� 	�.'� � .�

@���* ��
�'� �� 	�
�	 �(�? ���0,2 �0,3 �0,4 �0,5 �0,6 �0,8 �1,1  Q��_ T�X(	� �(�? F��t!� � @J	
0,2  �0,5 

 ���� 	�
�	 �+��"��12 ��	�� �	�� 	�.'� � ..�� Q�.� ���+���..�� Q�.� K�$ �$��* �*�� ��!� 	
 q��  	
 uv� �

 C��M � H3 @

�E� �&�L+I� ���+�
 Y+���R2� ���+��� �	�� 	�.'� �� �<.���(*�� ..�� Q�.� ����* ���

 ����+��� �� ���� F�������9  � H3 @

�E�9  ��.�� Q�.� C���M *� �
�X+�� �� ..�� Q�.� d"+I� C���M QXJ

�� ���� Q�.� q��+$ ..� 
	���� 	�
�	 �	�� T�!G� � &.� ���+��� *� =� �	�� ��
�'� @� @J�( �� .
�� &��X+� ��

���+��� �	�
 � �����J � 	�
�	 �.� 
	����@$�< @� @��2� �(�? @���* ����+��� �� ���� �	�
�	 K��� *� �� .� ��I+$� ��

>�� ��	�� 
	���� F��+2� @�Y� � ��+��!� F��( D�.J) .��� @+��
 �	 �f3 &�E��� 	�.'� F��(2(.  

  

  

  

  

                                                      
1 - Tokay et al 
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 U�=a2:  V+��W � �I 
(����a , b   
M �� !=+@A�  �Z-R  5��  2��  �����12  �-13 �]N 1395  

��3��+�  �I 
(����   ��=)�R2 ��=����  ��=)�a ��=)� b  
M ��Z-R 

���4���D  Y=1.2379 X + 1.516  R2=0.7407  18 32 1.22 Z=32×R1.22  

E7�B  Y=1.0549 X + 1.2955  R2=0.9295  25 23 1.16 Z=23×R1.16  

J+�
��T`  Y=1.271 X + 1.4922  R2=0.8484  27 30 1.17 Z=30×R1.17  

�� N �HB�  Y=1.271 X + 1.4922  R2=0.8484  24 31 1.27 Z=31×R1.27  

���3QD  Y=1.1166 X +1.5768  R2=0.7873  155 38 1.12 Z=38×R1.12  

��4���  Y=1.048 X + 1.7183  R2=0.8782  11 52 1.05 Z=52×R1.05  

�)QB  Y= 1.175 X + 1.7639  R2=0.9172  11 58 1.18 Z=58×R1.18  

O�j4H
A  Y=1.0458 X + 1.2955  R2=0.8372  18  34 1.17 Z=33×R1.24  

J
B��  Y=1.1249 X + 1.3552  R2=0.8324  23  24 1.21 Z=38×R1.17  

�� N �"�-  Y=1.1541 X + 1.3235  R2=0.8654  16  13 1.16 Z=36×R1.08  

 

 �.� e� L( C���M F��+2� ��I+$� *� u?a,b A�$ =!� @� � 	�
�	 @

�E� 	
 C���M F�� ��
�'� ���K���J �� � �	�K,�

���+��� ���!( ���� �+8�� �	�� T�!G� uv� � �	�� &.� Q�I$ �2$� �E!G( �	�� 	�
�!$ � .� 
	���� ��

@���'� 	�
�!$ ..� Y���(� U�# 	�
�	 �+8�� �	�� T�!G� ��) C���M e� L( *$� � C���M e� L( *� .E� � (

) 	�
�	 �G����$O P)q�� ��	�� �	�� T�!G� � ($Q�	��$ 	
 �( �	�!� ���3  �7  .Q�� �.� @+��R< >��!$ @�  

C���M e� L( ��a , b   
.G� 
	���� � 	�
�	T�!G�  .N 	
 �	�� �
	� ���� � 	�.'� @� .� �.�
 �+8�� �	��

�� =�
K$ Q�E#�� @� ��+,��R? D�.J) 
��3.( 

 
 U�=a3: !���  5��  � V+��W L
�T- "� =�  � E�` ����� �=� ���N�  5��  ��=)� 5��  
  PC �� eQB12  �-13 �]N 1395  

��3��+� 

!���  5�� -

��
�) eQB-

(���  

 ��������N�  5�� 

 L
�T- "� E�`

��
�) V+��W -

(���  

 ����� ���N�  5�� 

 L
�T- "� =� 

��
�) V+��W(���  

 ��������N�  5�� 

 L
�T- "� E�`

(=:��)  

 ���N�  5�� 

 "� =�  �����

 V+��W L
�T-

(=:��)  

���4���D  27,9  7,2  26,5  21%  122%  

E7�B  30,9  10,4  27,6  14%  133%  

J+�
��T`  60,4  16,5  55  27%  114%  

�� N �HB�  47,8  12,8  46,9  22%  100%  

���3QD  30,7  7,1  29,9  23%  107%  

��4���  43,3  9,8  39,8  26%  116%  

�)QB  19,5  6,1  18  32%  92%  

O�j4H
A  32,2  10,3  33,1  25%  112%  

J
B��  29,6  6,4  30,3  23%  105%  

�� N �"�-  54,3  19,6  51,9  19%  114%  
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 *� u? @� �	�� �.� 
	���� ��
�'� C"�� 	
 .�� Q�.� �	�� Q�I$ &�8�� ���� 	�
�	 C���M �	���
 e� L(

���+����'f�� �	�� T�!G� � .$�	 ��
�
 ��;$ �	 ��(  U%�)3(�� Q��'( �	 ��<.�
 F�� @� . �*�.$� `�*�( @� .��

@%]�	�� � d"+I� D�L,	
 �2�( @$ �	�� ��� �	�� =� U3�
 	
 @%"� 
	�
 z�, Y� �� d"+I� ����� Y .$��(

..��� &��X+�  

  



  

  

  

  

68  -----------------------------------  ,( -��.�/( 01�(�2 3.�4��  � �	8 � �6� �22 ���"(7 �1398  

 

  
E>� 2: ��3��+� ����- 5��  .��R�  �V+��W L
T�- "� E�` ����� ���N�  5�� RO � � V+��W L
�T- "� =�  ����� ���N�  5�� $Q   5�� 

!��� eQB  

  

�� 
	���� (�G���� *� U�#) ��;$���� 	�
�	 @� �"� �	�� T�!G�Y� 	���� �	�� �E#�� 	�.'� *� .���(  F�� � Q��

Y;] �Q�� 
��* �	�� &.� � T�!G� 	�.'� @� �
	��� 	
 �	�<*���$ C���M e� L( �� >��S? F�� 	
 .Q�� ��<

@J�( U��# ��K�� @� �	�<*���$ F�� 	�
�	 � F�����L# �
��� A1�� ���;$���� ���+��� 	�2] 	
 .Q�� @+,�� >��� ��

>�� 	�
�	 �	�� 
	���� 	�.'� U?�� *� �(90 ���+��� ���� 	
 � 
�� �E#�� 	�.'� .)	
��  �	�
�	 �	�� 
	���� 	�.'�

>�� .)	
 .�] �2�(@'f�� ��+�< @� @J�( �� @� .
�� �E#�� 	�.'� *� �(�*�.$� .����, 	�
�	 @� �� �� 	
 �	 �	�� ���<

�� A�G$� F%�� F�� �e� L( *� U�# �	�� 
	���� ��
�'� �� �� @���'� � .�
Y;] U��# �	�<*���$ 	
 .Q�� ���?

�� @G�+$f� .Q,�< �a$	
 D��# U��# .N 	
 ��G���� *� u? �	 ��;$���� 	�
�	 �	�� 
	���� ��
�'� ���( F��$��� 	�

	�
�	 C���M e� L( �� *� 	�
�	 �	�� 
	���� 	�.'� �24  @� .)	
96  F��$��� � .Q,�� >��K,� �E#�� 	�.'� .)	


 *� �	�� T�!G�11,8 �"�� @� �+�35,4 �"�� �	�� �E#�� F��$��� 	�.'� *� @� .��	 �+�6 �"��) 
�� �+!� �+�U%� 

3.(  
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E>� 3����� ���N�  ��=)�� eQB !���  5��  
�+�)� ZQD��7 ���C�4 : ��QB�� "� =�  (O  ��QB�� "� E�` (f(� 

  

 5��  (O22  �-24 J�^   ���96:  

 *�	 �	�� >��S? *� >I� F�� 	
22  �(24 F!2� 1396 Q,�< 	��# ��	�� 
	���
�
 *� �
�X+�� �� . �	�� ���

���+��� ���!( ����* 	�
�	 �<.���(*�� 	�+��, 	�.'� � @E
�f� 
	�� ���Z .�� Q�.� 	�
�	 ���� �"� @

�E� =� �

 �	��$)5�	 e� L( C���M � H3 @

�E� @��� � ���� ��] .(�
�
 *� 	�
���+��� �	�� ��� �.� �
�X+�� d"+I� ���

�
�
 D1'+�� >��K< ����F��	�
 ���*� ��� - �	�
 ��E� ef� 	
 ���(��95 �
�
 F�� �.)	
 � �<.���(*�� ���

�
�
 D1'+�� � Q,�< A�G$� �	�� D�.J) .� .���( ��4.(  

 U�=a4J
 ��� 2���N !C�"N :-UH)�B� ZQ+@A 2��  !C�-�� ������ 

F���	
 ���*�-���(��    �����<	 U�" (  
05/0 Alpha 927/0 Multiple R 

498/1 D-stat 860/0 R Square 

673/1  D-lower 859/0 
Adjusted R 
Square 

709/1 D-upper 307/0 
Standard 
Error 

yes sig 112 Observations 

 

 05/0 Alpha       ANOVA 
sig p-value F MS SS df   

yes ١٣/٧ E-۴٩ 888/678  13/64 13/64 1 Regression 

   
  094/0 39/10 110 Residual 

        52/74 111 Total 
 

upper lower p-value t stat std err coeff   
949/1 822/1 ١٤/٥ E-٨۵ 892/58 032/0 886/1 Intercept 
172/1 006/1 ١٣/٧ E-۴٩ 055/26 041/0 089/1 0 
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E>� 4: ��=)� � �I 
(���� R2   5��  
  PC ��22  �-24  ��� J�^ 96Y = 1.0898	X 9 1.8864� a = 77 b = 1.09  

  

C���M ���K���J �� a , b  A�!( ���� �+8�� �	�� T�!G� uv� � l��I+�� �	�� &.� Q�I$ �	�
�	 �")� @f��	 	


���+���� �� @���'� � �E!G( �	�� 	�
�!$ ..� 
	���� @E
�f� 
	�� ��� *� =� �� =�%X( @� e� L( *� U�# ��
�'� �

���+��� 	
 @E
�f� 
	�� ���U%� 5 .Q�� �.�
�< Y���(  
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Abstract  
The amount of precipitation measured by the radar is different from the amount of precipitation received on the 
ground. This difference has many causes, some of which are related to the nature of the radar and others to the 
climate of each region. As a result, radar data needs to be corrected for radar data based on terrestrial data to 
determine the amount of ground-level rainfall received from the radar data. Weather radar used for estimation of 
rain in the large areas. The relationship between rain and reflectivity radar is exponential Z = aRb. Radar 
estimated rainfall amount is incorrect if the coefficients of this model are wrong. Drop size and distribution of 
rainfall is Effective on the coefficient of this model. The change in the coefficients of this model is very high. In 
this study, to calibrate radar data, rain from 2 to 3 December 2016 and 11 to 13 February 2018 at the stations, 
Kermanshah, Eslamabad, Sarpol, Ghasre Shirin, Harsin, Javanroud, Tazabad, Songhor, Ravansar, Ghilan Gharb 
and Soumar at distance of 30 to 100 kilometers from Kermanshah’s radar are investigated. In the first rain, using 
soft Rainbow for each of the stations and radar beam elevation angle optimization and correction factors relating 
to the extraction station, respectively. With this relationship, the radar rainfall estimates from 31 percent to 96 
percent Increased and the average total rainfall from 8.9 to 32.4 millimeter increased an average radar rainfall 
estimated only 1 millimeter less than actual rain by gauge. In the second rain, using data from all stations, only 
one equation and correction factors were obtained. The results rainfall radar will be accepted at this stage, good 
approximation, and the average estimate rainfall radar from 9.6 to 23.5 millimeter increased those 4 millimeters 
less than the actual amount by gauge. If radar coefficients are corrected correctly for different areas, precipitation 
can be predicted and prevented from occurring unexpected events.  
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