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Precipitation is the most important climatic characteristic of any region. This 

climatic characteristic is one of the most fluctuating climatic variables that 

seriously affect the water resources of the region. This issue is important in Iran, 

where the average rainfall is over 250 mm. The purpose of this study is to analyze 

and explain the heavy rainfall  Karkheh and Dez using statistical methods. For 

this purpose, precipitation data from 14 synoptic stations and a rain gauge period 

of 60 years (1959-2019) were used. To achieve the objectives of the research used 

the probabilistic distribution function the final limit type 1 Gumble, and the heavy 

rain threshold of each station were determined. Then to identify the uniform and 

non-uniform discharges in the time series maximum daily precipitation and total 

annual precipitation the ITA method and Man – Kendall non-parametric test were 

used. The results were obtained from heavy rainfall thresholds, The average 

rainfall of more than 40/7 mm in Karkheh and the average rainfall of more than 

47 mm in Daz are considered heavy rainfall. The average rainfall in Karkheh is 

118 days and the dose is 81 days. The flood threshold of Karkheh is less than the 

Dez catchment. Therefore Karkheh rains occur more suddenly and irregularly 

while Dez has a more normal time series. As a result, Karkheh is more vulnerable 

to floods than Dez in terms of increased heavy rainfall. The results of using the 

Man – Kendal, and ITA test showed that Man – the Kendal test can only detect 

uniform trends in time series as the advantage ITA method is that in addition to 

uniform trends. It can detect hidden trends and internal in identify time series. For 

example, although the man – Kendal test did not show a specific trend for 

maximum rainfall at Khorramabad station, The ITA test detected hidden and non-

uniform trends for this station. 
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N�J��$L  29  161  46  32  149  432  
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N�J��$L  7/42  43/57  17/67  67/72  52/76  48/79  61/88  67/97  

��	+���?  08/34  67/43  03/50  62/53  13/56  06/58  01/64  93/69  
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:�*
,?  43/63  83/45  05/52  56/55  02/58  591/59  75/65  54/71  

�"J*�  36/50  26/81  72/101  26/113  34/121  56/127  74/146  77/165  

`L ��  49/44  10/57  45/65  16/70  54/73  99/75  82/83  58/91  

�"	2�  9/45  66/66  38/80  12/88  53/93  71/97  5/110  3/123  
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 �� �&)�35 – 20 �?�' �(��" ��(6 ��'47 – 35 �?�' 5"�6 � ����� (��" ��'59 – 47 �?�' ��)�F�� (��" ��'

 �� �&)� 7)� ��"�6 .�����  .	"�	76/36 �?�'7)� "	 b�� "�(/' .	"�	 ����� (��" "�(/' 7)� .� D�� ��'  �� �&)�

2188/0  D��8�6 �"�	 
��6 .D�� (c"	2  D��8�6 �"�	 
��6 � (��" ��(6 .���5 �10 �15 �20 �25 �50  �100 

) QV� D�� ��)�F�� (��" .���3 - �' ���� 	�"�	 �� �&)� ��"�6 .���6 i�����> .(� 7�6 5"�6 .(�	40 – 30 

�?�'"�6 ��(�� �(���' �� �&)� 7)� "	 �c�: (��" ��'5 
��61 – 57 �?�'�' �H �" ����� (��" ��' .(�

5"�6 �� 
65 – 61 �?�'5"�6 � ��)�F�� (��" ��' 
��115 – 61 �?�'�' .D�� ����� �� (��" ��' .���� ���>

5"�6 D��� �� �&)� 7)� b�� "�(/' .(�"�	 �" ����� (��" Y�6 �)	�/' �6 
��666/0  �"�	 .D�� �(� .[��O' (c"	

8�6 D��2 �10 �15 �20 �25 �50 �100 �' ���� �" ����� (��" .���) QV� (�	3- i�����> ��"�6 "	 .(i

 ������ �� �&)� ��"�6 .���65"�6 �� 
47 – 25 �?�'5"�6 �(��" ��(6 ��' 
��54 – 47 �?�'  ������ (��" ��'

5"�6 8� M�6 
��55 �?�'�' ���� �" ��)�F�� (��" ��' .(�	 .D�� (��" ��(6 �� �&)� 7)� "	 7� � 5"�6 .�����

 �6��6 �� b�� "�(/'658/0 .6 .(� ��"�6 (c"	 D��8�6 �"�	 F�2 �"�	 .�/6 �D�� (��" ��(6 .��� ��)�F�� (��" ��

�' �H �") QV� (�3-  7�6 5"�6 D�� �� 8� ���S DB> �"	 �� �&)� 5"�6 .���6 i�����> ��"�6 "	  .(�30 

– 20 �?�'5"�6 �(��" ��(6 ��' 
��40 – 30 �?�'5"�6 ������ (��" ��' 
��60 – 40 �?�' � (��" ��(6 ��'
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��60 �?�'  (��" b�� .(�"�	 �" ��)�F�� (��" Y�6 .6 ��'175/0 �"�	 � 7� � 5"�6 .����� .D�� (c"	

 D��8�62 )QV� D�� (��" ��(6 .���3 - ��"�6 .(�.6 
��D�	 �	�	 ���� (�?;(�c ����) ���	 �� �&)� 8� �('�
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��55 – 10 �?�'5"�6 ���)�F�� (��" ��' 
��70 – 55 �?�' M�6 5"�6 �(��" ��(6 ��' 8�80 �?�' ��'

 �� b�� "�(/' .D�� ����� �� (��"266/0  D��8�6 �"�	 � 7� � 5"�6 .����� .(� .[��O' (c"	2 �5 �10 �

15 � (��" .����"�	 .D�� ��)�F� D��8�6 
��20 �25 �50  �100 �' ���� �" ����� (��" .���) QV� (�	3 -  .(�

��"�6 o����6i"�c 
�� 5"�6 (� �(���' �$��8	 �� �&)� .����34 – 15 �?�' ������ �� (��" ��'40 – 35 

 � (��" ��(650 – 40 �?�'7� � 5"�6 .����� "�(/' .D�� ��)�F�� (��" ��' �' �H �" (��" ��(6 F�� �� �&)�-
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��

)3 - ��"�6 .(s �� �&)� 	�	 ���� ��5"�6 "�� � 
��25 – 20 �?�' ������ (��" ��'45 – 25 �?�' ��(6 ��'

 5"�6 �(��"47 �?�' �� �&)� 7)� b�� .D�� ��)�F�� (��" Y�6 .6 ��'2213/0 �"�	 � 7� � 5"�6 .����� .D��-
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��2 � 5 �"�	 ��� .D�� (��" ��(6 .��� D��8�6 
��10 �15 �20 �25 �50  �100  .��� ��)�F�� (��"
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��35 – 20 �?�' �(�"�(� �c�: (��" ��' (��" xr�

�' ��)�F�� �� �&)� 7)� b�� .	��3653/0 �' \B�' �" D��8�6 �"�	 � 7� � 5"�6 .����� .(�2  ��(6 .���
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�� 
��

 <� �� b�� "�(/' .(�"�	 ��)�F�� (��" D��8�698/1 "�	 �" �� �&)� �)�� ���' "	 b�� "�(/' 7)����6 (c"	 	

) QV�3 - .(n  

    

  

10

30

50

70

90

110

10 30 50 70 90 110

Y
i

Xi

m1=43.32414
m2= 47.99655

 �	�	

Linear )(��" ��(6 ( 
10

20

30

40

50

60

70

80

10 20 30 40 50 60 70 80

Y
i

Xi

m1= 39.0588
m2= 43.3352

 �	�	

Linear )(��" ��(6 ( 

)`(

20

30

40

50

60

70

80

90

100

20 30 40 50 60 70 80 90 100

Y
i

Xi

m1= 43.46
m2= 46.63333

 �	�	

Linear )(��" ��(6 ( 

)h(

30

40

50

60

70

80

90

100

110

120

30 40 50 60 70 80 90 100 110 120

Y
i

Xi

m1= 67.04
m2= 60.71

 (��" b�� = -0.666316

 �	�	

Linear )(��" ��(6 ( 

)�(

(g2�) 



  

  

  

  

160  -------------------  �� �	
����� ������  ����11 ����� �32 ������  �1401  

 

    

  

  
  

25

35

45

55

65

75

85

95

105

115

25 35 45 55 65 75 85 95 105 115

Y
i

Xi

m1= 46.6875
m2= 52.2875

 �	�	

Linear )(��" ��(6 ( 

)i(

20

40

60

80

100

120

20 70 120

Y
i

Xi

m1= 59.65833
m2= 64.04167

 �	�	

Linear )(��" ��(6 ( 

)j(

5

15

25

35

45

55

65

75

5 15 25 35 45 55 65 75

Y
i

Xi

m1= 38.525833
m2= 35.69417

 �	�	

Linear )(��" ��(6 ( 

)k(

15

25

35

45

55

65

75

15 25 35 45 55 65 75

Y
i

Xi

m1= 34.55
m2=38.48411

 �	�	

Linear )(��" ��(6 ( 

)l(

10

20

30

40

50

60

70

80

10 20 30 40 50 60 70 80

Y
i

Xi

m1= 43.8125
m2=50.47917

 �	�	

Linear )(��" ��(6 ( 

)m(

10

20

30

40

50

60

70

80

90

100

10 20 30 40 50 60 70 80 90 100

Y
i

Xi

m1 = 30.95
m2 = 33.71667

 �	�	

Linear )(��" ��(6 ( 

)�(



  

  

  

  

161  ----------------------------  "� �# $  %&�����	
 
'( &��)� ��*�+, 
�- +./0 +&1�' � +&	)�� 2���34 +5
6...  

 

  

  
 C5�3 *+�� :ITA N�J ��H"#)� (g2� �+�(�� /��$ �-�	�$ (i ����� ��H"#)� (� ��E��$ ��H"#)� (h (��,H�2� ��H"#)� (` ��$L

 ��H"#)� (l G,;(� ��H"#)� (k `L�� ��H"#)� (m :�% ��� ��H"#)� (j �"	2� ��H"#)� ��H"#)� (n ���H-? ��H"#)� (� ��	+���?

�"J*� ��H"#)� (> *+��_+ ��H"#)� (( �)4� ��H"#)� (� :�*
,?  

 

/��$ �+\�@ 8,��� *+�� �@��$ (`��H"#)� 0�
 (� ���S"@� �$ ��2�A���,� �3A-� 0�
ITA  

e�: �� �&)� 5"�6 ]�C�' (��" ��"�6 "	 QV� .6 (��" �(� "�V�� 	�6�S  �D�� ��)�F�� �(�6� "	 (��" .D�� (��'
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<���> 
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8528/3 ) QV� D�� (c"	4 - �6�)8"� .(���i"�c 
5"�6 �	�	 ���� ���	 �� �&)� .���� 7�6 
��320 – 120 

�?�'5"�6 ���)�F�� (��" ��' 7�6 
��770 – 320 �?�') QV� D�� (��" ��(6 ��'4 - i"�c i�[��O' "	 .(�-

 8� 5"�6 �(� 7��" $��8	 �� �&)� .����100 �?�' �6 �� �&)� 7)� b�� "�(/' .	"�	 ����� (��" Y�6 .6 ��' D�C�

9584/3 ) QV� (� .[��O' (c"	4- <���> �V����� "�	�C� Q�?O> "	 .(a �(� \B�' �����'�� �� �&)� �(�

 8� M�6 .�Y�� ��"�6 ]�C�'210 �?�'�C� �H �" 
�� C�d � ��: (��" Y�6 .6 ��' 7)� b�� "�(/' .(�
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5"�6 �	�	 ���� D�(��� �� �&)� ��"�6 8� Qc�S 7�6 
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