
 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��	 ! ��� � "#$)& ( /(���	)*+,-

���

.�� /(�	0��1	(2�3 /45��� 6�	7 8#9 ��	
!5�� � �2�:�1��;�� 
	� : 
���� /�1	=�

 �1	(2�3 ����*+>, 8�	?1 *+,@�5A#B �	)�5 

;�A� ;���*�C �	7 D#! � *

)���	
� �	
�
 :��/�/��  � ��	�� �	
�
 :��/��/��(

�;�E$

FA�� �5 ��	G)�5	�� � ��	
!5�� 
 /� �5 �H;4�	� I�J3.�� � ���� AK4 ;� �1	(2�3 6�	7 
5A� �	� A�	� I�J3 L�5 �� 
�	�(� 


 �;! /M5�58�5 .  FA�� O	#4P A� ��D� 	�5	��� C�4 �2�:�1��;�� 
 /)Q!5� �1	(2�3 8��R� �	�� �� 5� � #� 604 ;
45�B ;
Q!	� .  LQ�5 ��

    .�� ��;�� �5 �2� OS�0TB  4	$ .�� �	4 /� �1	(2�3 �2�:�1��;�� 6�	7 
	�      ��	Q���5 
5AQ� �QB5A��?B 	Q� O��5� /Q45��� U	�0� /V W

� �1	(2�3 X3	! 	� YZ� � 8�AH �5A[ ��	G)�5 ���� �5A#B �	)�5 /45��� �1	(2�3 �\4�\$]A^) Effective Drought Index((EDI)

      5��� U	�0� 	� ��	
!5�� X3	! 	#
B /V   ;! /(�	0� O8�5 /4 .  B L R _�	)4`� 8���	[ ;�   � W4	$ .�� 
	�      FAQ�� 8Q1	3� 8Q� �5   
	Q�

    �	�4 O�1	(2�3 6�	7 �� �2�:�1��;����                  �5���Q3A� �1	(Q2�3 a�5AQ! �� ��P ��	
� ��� V /� 
A)��� 8��	(b �5 W4	$ .�� /V ;��

��;!	� . 
��� /�        �	� /� �� .�� �� /(�	0� /�>,c*+>>   �15 ,@c*+>d  L�5 �5 ��	b 5  /� 8�*/+* �1	(2�3 W4	$ a��B �	�5 ;e�� 

"(� ;�;! �	� "           �[� �1	(2�3 �5 /0�� L� � 
5A� A^�� �1	(2�3 X3	! �>/+8�5 ��AV �D�5 5� �	�5 ;e��  .� / FAQ�� 81	3� "�1�  ��	Q�

      .�� O�
���A�� &P � 	�;� �A�3g ;
4	�    X3	! 	� �5A � �2�:�1��;�� 
	��  �� ��	
!5�� 
	  ;�5 h�VAB ;
45�B     �� 5� �Q1P    8��QR� �DQ�5

;
�� /M5�5 �1	(2�3� � i	� FAJ� �5 �!	4 �� � ji�C4 6�	V �5 �!	4 �1	(2�3 �� �P �� /V k�;!	� l�2GB "�	[ 8�A�;� .

�:5�
	� 
;��� :                  X3	Q! OWQ4	$ .�� O�5AQ#B �	)Q�5 O/4	)Q�P m=� O��	
!5�� �1	(2�3 X3	! O�2�:�1��;�� �1	(2�3 6�	7

� �1	(2�3]A^

/�;0�

 
���� ��      ��  !��� "��#$%# &�'
#      (�)	* 
�+, �� �-��.� 
����  
�)�

 �/���! 012�3456       178� 9�:
#;�# *# 14	 12�3456 <	�� 9�:

1�                = "$)> 0?#=� *# ?�)@�8� "�)ABC# �)D#
# �)� 
��% �E $�>��

      $�F3: �GH�/ I	 
� 12�3456 1	�G�#�JK �L!�
 .     �)� �)K�
 ��

N	#  �E     1� 12�3O56 1-P# Q��A 1R$/
�� <:�S   0$)>��  T$)7A

 UF3G! N	#  V6�> = �:   1� T��WF!# �E 1	�:     (, X�)!# �� $�	�7/

1�$>�� .V6�>  $)�/�� 9�):SPI, CZI, MCZI, PI, DI  = EDI

   1� �-7K N	# *#           Y)K�� 
� �)8/, Q)��E Z�> �E $�>��)� (  Q)��%

 �!# X�F!� .  12=   [, ��\7S   �GH�/ I	 
�1� 1)-A $/#�

 )] U

� .9�^5/#� = 
�G5/#�  G
�
 ��_��!  9�FS� ����Y(#�8
 0X
$� �G��
 T�@5/#� 09*
=�5S T$O5/#� 0[, 

* :  0"�\
�O� `�a3�1OG/=�FO2# �3�:morid_sa@modares.ac.ir

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.2

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

26
 ]

 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.27.6
https://jcpp.iut.ac.ir/article-1-790-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	)(��*+,-

��b

 1��S 1R$/
��0 �   �         �)�# �	�)! �)	 = ��	* �G'\
 �c!#=     1)FH = �):

     $:� d
 $H *# <G� e�f� .            <	�)� 
� �)E �)!# �)��� N)	# *#

 $	# 12�3456    �
 �!# `,e�L� 9�):    9�)@	�  )�/��    [, (�)	�K $

1gc!0 1�G�*�	* [,  $/��R h�g2 "�\!�g� 
� e�f� =)�b .(

  *# V6�> NG2=#9�:   12�3)456 �2=
$)G:i14	0   V6�)> 

�72�)))�)Palmer Hydrological Drought Index ((PHDI)

1))�  _)).g� NG))7: 1))!��>#�: V6�))> eB6�))� �))E $))>��

)Palmer Drought Severity Index((PDSI)F))!# �
�))� . `�\

*  ���@/ 
#�% 9��	)��.(j	�R�	 )��(  X�)!# �� #
 12�3O56 

���R 9
�a
 = �F3	# 1/��* 9�! k	)Run Theory (  l)	�L


��S.9=   
�)g� �S 9
#��7/ 9=
 #
 1�� "#$:�5� 9�!X (, 

   �/�F)!, mc)! = �#� 
#�)% 0��� (��* 9#)Truncation Level ( #


          *# �)F7S ?�%
# �S ��7/ l	�L
 (, 9#��  (, NG)\�    = 12�3)O56 

         N)	# *# �)F7S (�	�K �S 1
$� �/�F)!,    1)� 
#�)%  �)��R0 ?=#$)


 1� NGGL
 #
 12�3456��7/ .n!�
 �:$L� �/�F!, �=
  = �)F��R 

  (#
�47:)��(0    (#
�47: = o�E#
�)�   = p (=  q)/�r )�   = b(

�  �  $> �F��R 
�S.        �)��L� $)�r �)E �=
 N	#     1)� 1).-
   0���)R

�))A�7^��))G6& $))�/�� Q))�#�A *# 9#T�W))! = �:$))! T [, 9�)):

  �/�6�=
 �
=, 01�G�*�	*   1)� �E �:        
� [, Y��)�� e�)L� $)�/#�


    N)	# N7)s 0$:� 9�K ��6 
� #
 $>�� X�F!�   = e�f)� �)E

       � �D�6& N	# �2�6� �� [, Y���� �	�	$�  �    �
#= UG.F3� �G] 
�C

 1� "�\!�g����R.  �2=
$G: V6�> i      h�)g2 �� �E 9�@	� 14	

  Q\% 9�:
�E �� 9i�2=$F�1� t��  $)�E     �)c�#
 I)	 9�)�\� �)� = 

 0�)))!# 
#�F)))!# 1)))��^
V6�)))>  1gc)))! [, T�)))G6& 

)Surface Water Supply Index((SWSI)1��$>�) �u = �� .(

 V6�))> N))	#`�))! n))!#=# 
��p�� 9#�))� �.� Z�))C� �))� �))-

       � = $> Z�c� =�#�-E �2�	# 
� 12�3456      1)
#�GGJ
 �)� ;G/ �:$L

    ��WF!# �
�� "v�	# 1wL� 9#��  ���R 
#�% T .    =� N)	#  eB6�)�

�=
       �)E 12�3)456 1!��>#�: 9�:   
�)C �)�  �)c./    Q)7A 9#

1�            �/���! I	 
� 1

�\A �� = �.c�� I	 
� #
 12�3456 0$��E

   1� <	�� [, Y���� $)�E .    V6�)> �)A�7^� *#     �=
 v�)� 9�):

   = q/�rSWSI            �F)>#� 12�3)456 <	�)� 
� 9�F5)G� ���
�)E 

�!# .   9#�� ��#SWSI  WLs x�./      N)	# $�/�� T$> �
#;R 1 �)E :

>=
   V'5� 1 ��G8� 9#��  �):�F�#
�� 9*�! (, 9    �
#$)/ ��)K= 0

     1� ���^
 �� 14F� (, �
=,��$>��  0��4-7A   (,   T*�H ?�7
 
� �:

 T��\/ (�34	   =  ?�)%
#    V6�)>  T*�)H 
�    ?�)8W� l)-F'� 9�):

�
#$/ 1/�34	) �u = �� .(

          �3	�.� _G.g
 N	# e$: 0t�� �
#�� �� �K�
 ��  �8�
 T��WF!#

         e�)L�  GE�
 �� 12�3456 <	�� 
� 1R$/
�� e�L� I	 �): 9

     �!# (, 9#�� 14	i�2=
$G: = 1!��>#�: .U:   �)^/, *# NG�r	1

      �.

# �/#*=
 "�ABC# 012�3456 �	�	$� 
� �E9      \)! #
 (, 

1�     T�#� = �=
 [�'F/# 9��\� 0���R   NG7: ;G/ T��WF!# �
�� 9�:

   T��)� 1/��* X�G.�  �)!#  . N	$)�         "�)L2�c� ���F)!# �)�  )G
�
 

 �)/�'��FE  `=# y�))/ <	�)� 9#�))� 9#) 1R$))/
�� ���)P ( V6�))>

    �	 �+�� 12�3456EDI       �)��R 
#�% T��WF!# �
�� )� .(   = $)	��

  (#
�47:)� (          1
�)L2�c� �).c�� 9#�)� #
 V6�> N	# �G-��% ;G/


	z $/��E $G  .     ?=� y�)/ 9#��)       = 1)!��>#�: 9�):�GJF�  )GE�


14	i�2=
$G: (  ;G/        � q/�r �=
 0$�, v�� 
� �E 1H�> ��  � 
�E

��
 .       �F��R ��/ 
� (#�8
 (�F!# _G.g
 1
�L2�c� �.c�� E T$> �

    �
#� 1A��F� 1�, Y���� UF3G! .      ̀ �)! 1)C (�F)!# N	# �):  1)�, 9

��{����   �	�J2 �u{���p       $:�> #
 9
��/ = $	$> 12�3456 

�!# T$> 1P�6 �K�
 T
=� N	# �� _G.g
 N	# 
� �E ��� .

.�� � �5��	�

/�1	=� ���� /0=
� nA!

     0�)/�6�=
 $)�/�� [, Y���� *# 1A��F� UF3G! Q��> 0(#�8
 (�F!#

     1� 1�G�*�	* [, Y���� = $!       9i�2=$)F� 1��)	*
# 9#�� �E $>��

    $> T�#� VG'5
  !��� _G.g
 .     
��, Q��> *�G/ �
�� "�ABC#

T�@F3	# *# 1^�3�,0|�=
 0#�G! 9�:�r�	
� [, mc!!  9�:$

    }�)E = (�GF2 0
v  0    T�@F3)	# *# 1)!��>#�:     0��)�,�8� 0}�)E 9�):

          [, mc)! = �)���# = #�G)! 0#�)� 0$�5)� 0��)�,�%�� 01-L�, 0$�7:

  �E �>� 1�G�*�	*      �)!# �F��R 
#�% T��WF!# �
�� } .    N)	# �)G-E

     9
��, T
=� 9#�� 
��,�u    �2�)! )��{���u    �)	�J2 �u{���p (

       	* [, 
��, 12= T$> QG74
 = �G8
    ̀ �)! 9#�� �8�
 1�G�*�  9�):

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.2

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

26
 ]

 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.27.6
https://jcpp.iut.ac.ir/article-1-790-fa.html


.�� /(�	0��1	(2�3 /45��� 6�	7 8#9 ��	
!5�� � �2�:�1��;�� 
	� :...

���

 "E!* .�P &P ��	
� ��e5 /4	�	� � �5A#B �	)�5 8��[��

��{���u   12# �u{���p   ��� X�F!� 
�   .  
�Q4>�  �GL%�� 

T$> �D#
# 1
�L2�c� �.c���!#.

�1	(2�3 6�	7 �� W4	$ �2�:�1��;�� .��

   1-P# 
�S     �=
 N	# 9#�� q/�r ̀ �! 
��pp�    9= �S $> ?�^/# 

               �)� 12�3)O56 <	�)� 9#�� #
 1>=
 1-\% "�.G.g
 *# T��WF!# ��

   *# T��WF!#�           mc)! 0�)�� 01R$)/
�� 0�/�6�=
 (�	�K Q��> e�L� 

         �#� �)D#
# (*�'� 
� [, mc! = 1�G�*�	* [,) �(.      �)E& �)� ?*v 

     e�L� N	# �A�7^� *# �E �!#        (*�)'� = 1)�G�*�	* [, mc! �:

  N	# N7s �:$!     2�3)456 9#�)� 1��L� �E     "�)ABC# 0$�F3): 1

      1� 9�K ��6 
� ;G/ #
 e�f�$�:� .         N)	# 
�)E Q)H#�� �)�#�# 
�

1� �D#
# 
�fF6# �� �=
���R:

��1	(E�3 o�A�B � /4	)�P m=

         �/�F)!, mc! *# �=
 N	# 
� 12�3O56 NGGL
 9#��  e�)L�   �):

 1� T��WF!#���R .  T�#� #$F�# 
� )� 1
#$:�5� 9�: �   9��L)P 
�)C

    � *# ?#$S �: 9#��Le�  1�  
�� �:��>.   �/�F!, mc!X  $P
� 

     �GL%�� �� x���� �S �!# 9
#$.�i  T�#� ?#      �)� T$>  
�� 9�:

  `�CN 1� $>��.      �)/�6�=
 (�)	�K 9#�� 
#$.� N	#0    = 1R$)/
�� 

�	* _��c� �:$! �r�	
� [, mc!:

]�[( )NXi
100

100 −
=

 � =        T$)> l)	�L
 Q	& 
� "
#�H �K
� = 1�G�*�	* [, ��# 9#�

�!#:

]�[NXi
100

=

`�O>#�   = �   
�)C �)�          9#�)� #
 12�3)O56 l)	�L
 kG
�7)> 

e�L�9�:1� �D#
# 1�G�*�	* [, = 1�� $:�.

     	$� (, ?�8W� = t�� n�#=
  N�L��       �/�F)!, mc)! 
� �S �!

    0�)�/ �
��X   T�#� $)P
�      T$)> �)\+ 9�):)  �)/�6�=
 (�)	�K0

   �r�	
� mc! = 1R$/
�� ( , *#  (   $�F3): �F5)G�.     [, 9#�)� 1)2=

�G�*�	*1   "
#�H �K
� = 0X  T�#� $P
�     �F)>�R T$> �\+ 9�:

   1� (, *# �F7S$�>�� .     e�L� N	# 9#��  G
�
 NG7: ��   �#$)L
 0�:

  T�#� �S 1	�:*=
:  � 1
#$:�5� 9�  � mc! *# �F7S 1� 
� 1� 
�C

          1)� 12�3)O56 "$)� T$��S NGGL
 0$>�� ��6 �/�F!,   = $)>��

     "
#�)H �)K
� = 1)�G�*�	* [, 0�@	� e�L� =� 9#�� 0  �)2�H

  �
#� #
 �OA.   9= Z�c!  "$)> �u  0�u  0pu   = p�    $)P
�  #


  9#��  = 12�3456 mc! NGGL
(,�  �
�S���  .  �)!# �E& �� ?*v

  !�g� 
� �E       T�#� (��� `���/ ��� �/�R jG: v�� "�\   Z�)c� �:

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.2

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

26
 ]

 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.27.6
https://jcpp.iut.ac.ir/article-1-790-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	)(��*+,-

���

"2!p. .�� �� �1	(2�3 ��#G� 6�	 4 Chang 
5A� 

FA���
���A�� &P � 	�� 
	�) >(

"2!+. .�� �� �1	(2�3 ��#G� 6�	 4 ChangFA�� 
5A�  
	�

;� 8�7 �� &P q	GB�5 � �H;4�	� O���) >(

17/     T�#� 1��^
 Y	*�
 B7A = $>��         1)�g�� 
� �)�/, $)�/�� �):

1� ?�^/# (�	�K ?=#$
��GR01� "
�P ��	��.

�1	(E�3 6�	7 .��

 
��=
 N))	#�))�\� "�f))'5�e�))L� 9#�))�  12�3))O56 9�)):

"
�\A#  $/*#:)� (    12�3O56 �L%#= "$>)�(  12�3)O56 "$� 

)�(            ��)6 1gc)! *# 12�3O56 �L%#= k	 �S 1C�> `�7FH# 

  "$> mc! �� v��   �
��=�.9#��         "$)> mc)! #$F�# 
� 
�S N	# 

    e�L� *# ?#$S �: 12�3O56  �:  # �G-E 
�T�@F3	      k)
 �)� k
 �:

 1� NGGL
        e�L� �: 12�3O56 "$> ��! = ���R    X�)!# �)�

 T�@F3	# �G-E   � ��/ �
�� 9�:  � 1� �!�$	, .   �	�8/ 
�  1!
�� ��

       "$)> mc)!  GS�
 = ��)�  e�)L�     0T$)> ��)	     "$)> mc)!

1� NGGL
 T*�H 12�3456��>.

� L���BFA�� r� 
5A� �1	(E�3 j;! m=)���(

 
���� ��    2�c� �F8� m	�5
     T�#� *# T��WF!# �� 0 1)�� 9�:0  T�)g/ 

  1)� �D#
# *=
 �: 9#�� 12�3O56 "$> NGGL
 ���)R.  NG)2=# 
�

?$% *#  T�#�   T$> �\+ 9�:0       T�@F3	# �: 1�� �/�F!, Z�c!  _��c�

   �B\% �E 1H�> ��   1� NGGL
 0$�, ��>. � 0��!    �S �/�F!, mc! =

       1� 
#�% �8/, NG� 9
�K *=
 �/�6�=
 1��  1� [�'F/# 0��GR��>.

 �� mc!G	N           T�@F3)	# (, 9#�)� 12�3)O56 "$> NGGL
 9��\� �


�!#N	# �@� $>�� T$> _.g� �	* n	#�> *# 1O	 �S:

{             mc)! 12�3)O56 T
=� n)!�F� *# 1)-L� 12�3)O56 "$�

  x����) �� mc!	NG    T
�># v�� 
� �S �
  $)> (  *# �)E T�#�  9�):

T$> �\+�  �0T$�, �!�$>�� �F5G� .

{     �� mc! *# 12�3O56 1C�> `�7FH#	NG        �
v�)� mc)! �)� �)


 9=�3� �	 �F5G� 09$L��u$>�� $P
� .

            �� mc! k	 *# 1�� �S 1��	# �#$L
 UG3.
 �� 1C�> `�7FH#

  �F�
 �
v�� mc!0       = mc)! (�7: �� mc! k	 *# �S 1��	# QS �� 

 �� �	   1� ��6 *# �
v � �=
  � 1� �!�,$	)        �#$)L
 `�)�� (#�)�A ��

       mc! 0T
=� `�C 
� �E 1��	#�u   �� pu     �� UG3.
 T$G!
 $P
� 

     mc! �E 1��	# �#$L
�u   �� �u  �)� �	 = $P
� pu = p�  $)P
� 

T$G!
     mc! 1C�> `�7FH# 0�!#�u    �)� pu      NG)GL
 #
 $)P
� 

1�$�E(.         UG3).
 *# ;)G/ 12�3456 "$� NG@/�G�    �)L%#= "$)�

   T
=� �#$L
 �� 12�3456    1)� �^GF/ ��\7E 9�: ��)> .   T
=� N)	#

           T�#� 0e�)L� y�)/ �)� �F3)� �E �!# 1/��* �-P��    �)	 �
v�)� �):

NG	��       1)� 
#�% ��/ �
�� mc! *# �
   $)/�GR)       
� `�)�� (#�)�A �)�

  Q4>�           1)P�6 �/�F!, mc! *# 1�� �E 1	�:*=
 �#$L
 ��/��r 

NG	�� ��L7K 0T��� �
bu=
     N)	# �)� �)K�
 �)� 0���R ��� *  �)E

  $:�>�    �� = ��\7E �
�� 	         T��)� �/�F)!, mc)! *# �)�
 NG  0U)	#

    12�3456 "$� NG@/�G��u   ��� $:#�6 *=
  .(    G
�
 N	$� �R#

      ���R _.g� v�� n	#�> *# 1O	 Q%#$H  0     9#�)� �
v�� mc!�  (�)G

 
� 12�3O56 "$>9
�K *=
�  ���
 $:#�6 
�S.

  
�   O56 "$> �=
 N	#  12�3  e�L�   9#�� �/�6�=
 (�	�K

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.2

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

26
 ]

 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.27.6
https://jcpp.iut.ac.ir/article-1-790-fa.html


.�� /(�	0��1	(2�3 /45��� 6�	7 8#9 ��	
!5�� � �2�:�1��;�� 
	� :...

��p

 T*�H QE     �)� ��� $:#�6 ��#�� :          Q%#$)H 
� �)S 1
$)> N	�
v�)� 

 T�@F3	# lf/    
� Y%#= 9�:  (,   �!# T�#� d
 T*�H .   �	�)! 9#��

e�L���� $:#�6 `#��� NG7: �� 
�S `#=
 ;G/ �:.

���b "� �� �1	(E�3 j;! m=� L���B

�    �� �K�
 �    9#�� �S 12�3O56 "$> Z�c!�e�L�   0$> (�G� 

 �	* _��c� T*�H QS 9#�� 12�3O56 "$>?�^/#1� ���R:

{     )P�6 12�3O56 "$> mc! 
� 1�� �R#1  $)>�� )  �B�)��u 0

�u  0pu = p� $P
� (            �)� �)@	� e�)L� 
�8r *# 1O	 Q%#$H = 

              
� 0$)>�� T$G)!
 (, *# �F5G� �	 = 1�� 12�3O56 "$> mc!

        (#�)�A �� 1�� 12�3O56 "$> mc! �2�H N	#   "$)> mc)!

1� [�'F/# T*�H QS 
� 12�3O56��>.

{           Q%#$H = $>�� V'5� 12�3O56 "$> mc! k	 
� 1�� �R#

  e�L� *# 1O	     "$> mc! �� �:�u     1)2= 0T$G!
 �F5G� �	 $P
� 

              "$)> ��)! 0$)>�� 1�� 12�3O56 "$> *# �F7S "$> N	#

 12�3O56�u1� 
#�% ��\� T*�H QS 9#�� $P
� ��GR.

{  6�=
 (�	�K �R#     )P�6 12�3O56 mc! 
� �/�1     �)�# 0$)>�\/ 

         T$)> Y%#= 12�3O56 Z�c! 
� �@	� e�L� =� Q%#$H  0$)/#

      "$> mc! �2�H N	# 
��u   �)�/ 
� T*�H QS 9#�� $P
� 

1� �F��R��>.

� /4	��	� /4	)�P n�=� �5 ��	G)�5 //4	�1	� 
	9

              �)!# T$)	� (�3)4	 #
 9
�)�, T
=� QE ��6 �=
 
� q/�r .

   � �E 1�L� N	$�     )� �/�F)!, Z�c)! 0�=
 N)	# 
 �   �/�G2�)! 
�)C

 1� �\!�g���> .        QE "�ABC# *# T��WF!# �� 1c	#�> NG�r �g


   9
��, T
=�)n.� (  �/�F!, mc! I	�u  0�u  0pu    �)	 p�   $)P
� 

      l	�L
 Q��% T�@F3	# �: 
� ��� $:#�6 .      )!��F� �E 1

�P 
�

              Z�c)! 0�/v�)! 9i�2=
$)G: QOG)! I)	 
� 0
�5E n	#�> ��

 �G:�� �/�F!,�/ "=�W
  1�L� 9�:     N	# *# 0$/
#� U: �� 9
#�  9#�� =


$> T��WF!# (, *# = �\!�g� �/�G:�� Z�c! _G.g
 N	#.

 ��	
!5�� X3	!EDI�1	(2�3 6�	7 �� 

V6�>   �+�� 12�3456EDI  V6�> I	     1)� $)	$K    $)>��)� .(

EDI �   �     1� <	�� #
 12�3456 �/#*=
 
�C       
� �)G-��% N)	# �E $�E

 V6�> �@	�    �
#$/ ��K= 12�3456 1!��>#�: 9�: . 1-)P#  N	�)


 �+�))� �
�))� V6�))> N))	# 
� ?�)8W�) Effective Precipitation(

)EP (�!# .EP         15):�E Y��)
 I)	 �)� �)/#*=
 �
�)� �	��.� Y7K 

    1)� (��* �� �F3�#=�         �)@	� "
�)\A �)� $)>�EP       *# 1L��)
 *=
 �): 

  (, 
� �))E T��))� ��))6 Q))\% �))� T
=� I))	 = *=
 (�))7: 1R$))/
��

�
��      �
�)� �)� �\3/ �G6# 9�:   17	$)% 9�):      #
 9�F5)G� (*= �)


$/
#� . �\!�g� 9#��EP `���� *# �	*1� T��WF!# ���R.

]�[∑ ∑
= =

=
i

in

n

m
mi ]n/)P[(EP

1

        1� T$G�G� = 1/v�C 
�G3� V6�> N	# 1
�\!�g� QH#��  $)>��

� �E � 1!$.� n!�
 QfW� 
�C)� (T$> �D#
#�!#.

sT� � _�	)4

  N)	# �� �K�
 ��      *# _)G.g
 N)	# 
� 1)!
�� �
�)� �=
 =� �)E

�.\C     1)� T��WF)!# 1W-F'� 9$�� $)�	�7/0        = �	�)F/ 1��)	*
# 9#�)� 

�3	�.�     �.\C �
 ��� ?*v �8/, �    )� �=
 =� 9$�  �    (�3)7: 9�)g/

$/��R .       
� 9*�)! (�37: N	# T�g/ ̀ =$)K�       �)E �)!# T$)�, 

  �
#� 9
��, 1	��\� .   N)	# �F5G� mGs�
      �).\C 
� B�)� �)E  9$)��

      �
#$/�F)!# 1R$)/
�� V6�>(SPI)    �).\C "   $	$)> 12�3)456 "

   1L7^
 1/#=#���/b   �
 �/�  $P
�     �
#� #
 �F7E =)�   = �� (  �)E

  1/#=#�� `��L� 9
#$.�   1L7^
 �/p�    �)
 �/p�   $)P
�   �F5)G� =

�!# .   V6�> *# �@	� 9
�G3��:    V6�> $�/�� 9Z   �	 CZI  ;G/ 

  �.\C NG7: *#  T��E T��WF!# 9$��   = $/#EDI      #
 (, <G)� = UE ;G/ 

 T��E �WH  �!#)�� .(   �/�F!, #�2p� %     �).\C ��#�� q/�r �=


" $	$> 12�3456 "  
�EDI   �F��R ��/ 
�      1)FH#
 9#�� �E T$>


#     �.\C 0(, �� y�K�{ T$> tBC# �!# .    9#�)� `#�)�� NG)7: ��

   A ;G/ "�.\C �	�! $> Q7 .   N)	# �@	� �F4/      q)/�r �=
 
� �)E

       (, *# �
v�� = `���/ n	#�>)[�C�� (   T$	� (�34	1��>/$  #�2 0

    �GLs= �G-E ?*v �
#�� 
�      V6�> [�C�� = `���/ 9�:EDI

      T$> T�#� 9�K �.\C I	 
� ��#�
  $)^� �
 $/#�#�   q)/�r �=
 �)� 

 $/�> �3	�.� Q��%) `=$K 
� �WP �.\C�.(

            ̀ �)! �)! 9#�)� 1��)	*
# �
�)� �=
 =� 0v�� Z�> �� �K�
 ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.2

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

26
 ]

 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.27.6
https://jcpp.iut.ac.ir/article-1-790-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	)(��*+,-

��u

 ��;9* .�	( �.�� �� �1	(2�3 j	0�� 
�	� 
	�EDIW4	$ � 

12�3456 �.\C T
�7>�.\C� 1L7^
 1/#=#��(%) EDI �/�F!,q/�r �=
 9�:)�F5G� = 9=�3� $P
�(

6$	$> 
�G3� 12�345 �{ �/p�v�� �� <{ �/�{ {

$	$> 12�3456 �{ �/p�{�/p� �p/�{ �
 �/�{ p�

n!�F� 12�3456 �{ �/��{�/p� �p/�{ �
 �/u{ pu

lGW6 12�3456 �{ �u{�� �/u{�
 u �u �
  �u

[�C�� �	 `���/ n	#�> u �u�F7E u> 12�3456 (=$�

�.(�G� 9#�� �2�.� `�C 
� T$> T��WF!# `=$K N	# 
� T$�, "�.\C T
�7> *# 12�3456 "$> (#;G� �!#.

 "2!t .FA�� �;! ��5;4	)�5 A��	0� � �1	(2�3 j	0�� /45��� j5A��?B �1	(2�3 ���� �� 	�>,c*+>> 8�	?1 ,@c*+>d

12�3456   �G6# 9�:)�u{���p   �
 ��{���� (       �)E $)�, 
� #�K# ��

   
� �	�F/Q4>�  �!# ��       T$)> �)D#
# "�).\C X �)!# .    Q4)> N)	#

1� (�5/ 12�3456 T
=� N	# 1C #
 �=
 =� �	��.�$:� .

    12�3456 �.\C �� T=BA Q4>0        *# I)	 �): �/#*=
 n!�F� 

e�L��:          T$> �
#$/�F!# �8/, "$� $�-� n!�F� �� UG3.
 �� �E  $/#

    T�@F3	# "�ABC# X�!# �� #
�:     1)� (�5/ T��WF!# �
�� 9 $):� .

�F�
        e�)L� "#�GGJ
 Q��.� 
� <	�� �=
 =� 
 �):  �B��)E    Q)��% 

 �!#  G.L
 .   �#�=$H �=
 =� �:        U): �)� I	�;/ #
 12�3456 

 �F>#� ?BA#    1C 12= $/#b         12�3)456 "�).\C `=# T�)� EDI  *# 

 $	$> q/�r 1� �
          Q\% `�! *# 1�, Y���� T�G6& *# 1>�/ �E $>��

1�$>�� .     9#�� $/=
 NG7: �4Ab   N	# �6, T��      t�)W
# ;G/ T
=� 

   1-A �E �!# T��F�#     1R$)/
�� 
� ��)\8� U]
      "$)> q)/�r 0�):

   1� ?BA# #
 9�F5G�        $)> $):#�6 m	�5
 �F5G� ��#�# 
� �E �
#� .

 ))� = T
=� N))	# n))!#=# 
� �   1))�, `�))! `=# �))7G/ ��f))6

�p{���� ;G/ 0  1R$/
�� (�F!#        �: �E T��� $:�> #
 1\!��� 9�:

T�#� �))!�� (, �))� �=
 =�$))/# (�))	�� *=
 $))�r 9#�))� 1))FH = 

    �F>#� ?BA# ;G/ #
 12�3456   12= 0$/#EDI     
� #
 9�F5)G� "$� 

T$/�� 1%�� n	#�> N	#�!#.

"=�W
�:     
� �=
 =� 9`=$K� �   �   1)7E 
�)C   Q)��% 9�)


 �!# T$:�5� .  1� (�5/ `=$K        1!�3)g� "=�)W
 �)E $:�  �)�

��f6       �).\C 1)/#=#�� 
� "   $	$)> 12�3)456 "    T
=� N)	# 
�

))K=�
#� �� .  �))E 1c	#�))> 
�EDI .   ?�))! `�))! 9#�))� �))8�


  12�3456)�u{���p (     �=$H U: (, =��       N)	# #
 ?�)	# $P
� 

  1� ?BA# "$>              )G
�
 �)� `�)! �)! 9#�)� q/�r 0�
#�p/��0

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.2

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

26
 ]

 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.27.6
https://jcpp.iut.ac.ir/article-1-790-fa.html


.�� /(�	0��1	(2�3 /45��� 6�	7 8#9 ��	
!5�� � �2�:�1��;�� 
	� :...

���

 ��;9p. �45�5A� /(�	0�  (%).�� �� �1	(2�3 j	0�� � W4	$ EDI�	� ��  ��P 
	�>,c*+>> 8�	?1 ,@c*+>d

1�, `�! �>V6 [�C�� �	 `���/ n	#�> lGW6 12�3456 n!�F� 12�3456 3456 12�$	$>

EDI �/�� �/�u u/�b u/uu
��{����

Chang �/�u u/�� �/�p p/��

EDI �/�p �/�� �/�b u/uu
�p{����

Chang �/�u �/�� �/�� p/��

EDI �/�� �/�� �/�b u/��
�u{���p

Chang p/b �/�� �/�u b/b�

EDI �/�� �/�� p/�� �/�
6 T
=� QE12�345

Chang b/�� �/�� �/�� �/��

 ��;9+.FA�� /4	�1	� �	[�5 W4	$ .�� �� ��	G)�5 ���� 
	�

 �/�G2�! [, mc! n!�F�)�F�( �/�G2�! 1R$/
�� y�7^�)1-G��F�(

}�E(�GF2
v����#���,�8�#�G!#��$�5����,�%��1�, `�!

�/���pp/�bu��/�����/����/����/���u/�pu�/����b��{����

�/�����/��p�p/��bpu/��b�/��p�/�b�u/��p�/�bb�/����p{����

�/��upu/��p��/��b�u/���p/�uu�/����/��b�/����/����u{���p

 �/�G2�! 1�� n!�F�)�G
�+ ��  L4� �F�( �/�G2�! ��� n!�F�)1F/�! �K
��#�R(

�=
|#�G!1�, `�!���,�8�$�7:1-L�,}�E1�, `�!

�/��/���{�����/�p�/���/�bu/�u��{����

p/��/��p{����p/���/���/���/p�p{����

�/��/��u{���p�/���/��b/���/p�u{���p

p/�� = b/b�N	# #
 ?�	# $P
� 1� <	�� �/�R$�E.

   	� �K�
 Q��% �F4/     Q4> 
� �E �@�   ��� ��85� ;G/ 0   �
$	$)> 

       1�, `�! 
� 12�3456 �GLs= ($>�u{���p    �=
 X�!# �� 

 �!# q/�r  .  e�L� �/�G2�! ?�%
#            (�5)/ `�)! �)! N)	# 9#�)� �):

1�  $:�) ̀ =$)K� (              1\3)/ ��)\8� *# 1R$)/
�� `�)! N)	# 
� �)E

     �)�# 0�F5R 
#�
�6��   Q)G2� �)�          T*�)H 
� |�)6 1F��)C
 n	#�)> 

 	#;�# [�/#=
             N)	# = T$)> �F!�E �:$! �D�6& *# �\%�LF� = �F��G/ <

     1� 1c	#�> NG�r ?BA# �A�� ��#��> .   "=�)W
   ��f)6 �)�  
� 

 �.\C 1/#=#��"$	$> 12�3456 "�!# 
�4>, 
�G3�.

           *=
 $�/�� ��6 *=
 I	 9#�� �=
 =� N	# eBF6# �-A

   (��, UF5:���� 
�C �� _G%�      1)� (�)G� �)
 ���)R .    *=
 N)	# 
�

  q/�r       $	$)> 
�G3)� 12�3)456)   mc)!p� (%  =EDI   n	#�)> 

    �!# T��E ?BA# #
 I56�G] .     (��, UF5: *=
 
�����   mc)! 

 e�L� 12�3456   1�� 9�:)  |�=
 = #�G!(    �)r�	
� [, mc)! 0

)    }�)E 0(�GF2 0
v $!(    �)�� 0)       1)-L�, 0$)�7: 0��)�,�8� 0}�)E ( =

  1R$/
��)    �)���# = ��)�,�8� 0#�G! 0#�� 0$�5� 0���,�%�� ( �)�
   )G
�

  �� �!# ��#�� :p�  0p�  0�u   $P
� �WP =  .      �)� Z�c)! N)	# ?�%
#

      1� (�5/ #
 eBF6# N	# �-A 1��6 $):� .    N)	# 9#�)� 1R$)/
��

     N	# *# = T��� 
#�
�6�� 1\!��� �GLs= *# *=
  mc)! q/�r =


  � #
 12�3456 ?$A �	 �WP �1� 
�E     ;)G/ �)@	� e�)C *# = ��)�

  V6�>EDI         � 1R$)/
�� �)� �)4
# �8�
 �E �
#0     NG)7: X�)!#�� 

      1)� ?BA# #
 `���/ n	#�> 1R$/
���
#� .    0*=
 N)	# �)GL%#= �)�#

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.2

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

26
 ]

 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.27.6
https://jcpp.iut.ac.ir/article-1-790-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��� � "#$)& ( /�	)(��*+,-

���

              = �
#� #
 (, 
� 1)�, �	�6& = 1��  !����/ �GLs= *# �	�4H

1�  \! #
 1
��BF6# NG�r �E �!# �A�7^� N	#���R.

/v�)4
A�H

     e�)L� I)	 *# T��WF)!# <./ �
 $> 1L! _G.g
 N	# 
�) �=


EDI (  �L� $�r =  e) q/�r �=
 (      �
�)� 12�3)456 <	�� 
�

              12�3)456 T
=� ��f)6 N)	# 
� = ��)GR 
#�% 1��	*
#��{

����   �	�J2 �u{���p            �):� $)�r 1)C (, N	�Ff)6�> *# �E 

    T��� (#�8
 (�F!# 9#�� �G6#0    ���R 
#�% 1!
�� �
��  .  �	* �	�F/

�!# �D#
# Q��% _G.g
 N	# *#:

�{ q))/�r �=
 �))E �#� (�5))/ �=
 =� �3))	�.�  �))� �\3))/ 

   �)4A 9#
#� �:��\7E          
� 1)FH = �)!# 9�
$	$)> Q)7L2#

              T��)� <	#;)�# �)� =
 �/�G2�)! 1R$)/
�� y�7^� �E 1c	#�>

    
� #
 `�))! ?�))	# *# 1	v�))� $))P
� q))/�r �=
 0�))!#

1� ?BA# $	$> 
�G3� 12�3456�
#� .

�{    V6�> n!�
 12�3456 <	��       X�)!#�� 1)!��>#�: 9�):

 �c./ "�ABC#  1� "
�P 9#�GR� .      �)>� 
� `��� (#��A ��

         12�3)456 0�
#� ��)K= 9*
=�5)E YG)!= �.c�� �E (#�8


    T�@F3	# 
��, 9��\� �� �8�
  (#
�)� 9�):   (, 
� ��)K�� 1^�)!

 1� 1��	*
#               �)� �).c�� N)	# �)E �)!# 12�H 
� N	# = ���R

 
 �g
 "$>z    ��)6 �)!�v�� [, Y��)�� �G+)   �)	�J
 $)�/��

        �	 = �:$! �GLs= 0�!�v�� *# T�W!    (, �)E �/�6�=
 �
=,

       �)!# �!�v�� [, Y���� �� n\
�� U: ( 1)�      �)8�
 �)E $)>��

    (, 1R$/
�� "�ABC#17/ 9�	�R $/#�
    12�3)456 �GLs= 

 $>�� (, .V6�>     �)A�7^� �2�6� �� 14	i�2=
$G: 9�: 9#

e�L� *#1� Y�
 9��	* $H �
 #
 �fG./ N	# �:$��E  .

�{     1� �=
 =� N	# _GW-
   8K 9
#;�# $/#�
     12�3)456 I)G4W
 �

   �;	
 ��\7E �+# 
�           �c)!#�� 1)�, Y��)�� ��)\7E �)� 9�)K 9�:

T�8� ?$A �	 v�� e�f�$>�� 1�, Y���� ��G8� 9
#���.

�{ 
�C ��   1\3/ EDI        UF6 q/�r = �
�=* #
 12�3456 y=�> 

             1)R�	= N)	# �6��)> �)E �
#$)G� ?BA# �
�	� #
 (,   
� �):

$�F3: �G7:# �� 
�G3� <	�� �/���!.

�{   �2�.� N	# �	�F/ 0        �=
 9=
 _G.g
 = 
�E �� �F5G� �K�
 ?=;2  �): 9

   1� 
�4>, #
 ���L� $�r <	��12�H 
� 0�*�!  "�).G.g
 T$7A �E

V6�> �� 
�E 9
�K�:�!# �
�� �� 14F� ���P 9.


�5C\�	Z�

           15:=�� 
��# �F�� �	�7H �
�� 1
�.G.g
 Z�C *# 15'� _G.g
 N	#

     �/=�L� 17-A 1/�\GF5� =       $E �� =�G/ "
#*= [, 
��#WRE1-79489

     1� �45
 �-G!= N	$� �E T������R .U:       (#
=#� $)GW� "#�)�/ *# NG�r

1� Q7A �� #
 1/#�
$% `�7E �2�.� N	# ?�Fg��
=,.

��	
�������	G)�5

�. X 0$	��.  0?.1!$.�0�.   = �;7	��: . 17D�% .����. 
 (�F!# 12�3456 <	�� UF3G! 1
�.G.g
 Z�C(#�80  = 15):=�� 
��# �F�� 

17-A 1/�\GF5�0[, 
��# �/=�L� 0=�G/ "
#*= (#�8
 0.

�. ? 01!$.�.���� .       (�	�� 0(#�8
 (�F!# 12�3456 �/#*=
 <	�� = 1��	*
#         �)G��
 T�@5)/#� 09*
=�5E T$45/#� $>
# 1!��>
�E ���/

0X
$�(#�8
 .

3. Agnew, C. T. 2000. Using the SPI to Identify Drought. Issue of Drought Network News [on-line]. 12. Available on 
the WWW: URL: http:// enso.unl.edu/ndmc.

4. Byun, H. R. and Wilhite, D. A. 1999. Objective quantification of drought severity and duration, J. Climate. 
12: 2747-2756. 

5. Chang, T. J. 1989. Characteristics of stream flow drought, new directions for surface water modeling. IAHS Pub.
181:333-341.

6. Chang, T. J. 1990. Effect of drought on streamflow Characteristics. J. Irrig. and Drain. Eng. 116: 332-341.
7. Chang, T. J. and X. Kleopa. 1991. A proposed method for drought monitoring.  Water Resour. Res. 2: 275-281.
8. Dracup, J. A., K. S. Lee and E. G. Paulson. 1980a. On the definition of droughts. Water Resour. Res. 16: 289-301. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.2

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

26
 ]

 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.27.6
https://jcpp.iut.ac.ir/article-1-790-fa.html


.�� /(�	0��1	(2�3 /45��� 6�	7 8#9 ��	
!5�� � �2�:�1��;�� 
	� :...

���

9. Dracup, J. A., K. S. Lee and E. G. Paulson. 1980b. On the definition of droughts. Water Resour. Res. 16:294-302.
10. Doesken, N. J., T.B. McKee and J. Kleist. 1991. Developments of a surface supply index for the Western United 

States. Colorado Climate Center Department of Atmospheric Science. Colorado State University.  
11. Doesken, N. J. and T. B. McKee. 1991. Drought monitoring in the western United States Using a surface water 

supply index. 7th Conference on Applied Climatology.
12. Gupta, V. K. and L. Duckstein. 1975. A stochastic analysis of extreme droughts. Water Resour. Res. 11: 221-228. 
13. Hong WU., M. J. Hayes, A. Welss and Q. Hu. 2001 An evaluation the standardized precipitation index, the china-z 

index and the statistical z-score. Inter. J. Climatol. 21: 745-758.
14. Morid, S., V. Smakhtin and M. Moghaddasi. 2006. Comporison of Seven Meteorological Indices for Drought 

Monitorig in Iran. Inter. J. Climatol. 26:971-985.
15. Palmer, W. C. 1965. Meteorological drought. U. S. Weather Bureau, Washington D.C., Research Paper 45.
16. Stainman, A. C. and L. N. Cavalcanti. 2006. Developing Multiple Indicator and Triggers for Drought Plane. J. 

Water Resour. Plan. and Manag. 3:164-174
17. Yevjevich, V. M. 1967. An objective approach to definitions and investigations of continental hydrologic droughts. 

Hydrologic Paper 23, Colorado State University, Colins, Colorado.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.2

7.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

26
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.27.6
https://jcpp.iut.ac.ir/article-1-790-fa.html
http://www.tcpdf.org

