
  

 ����� ��	�
�� *    Email: s-sharafi@araku.ac.ir           

 

 

 

  
  

 

 

 

 

 
 ����12 �  ���	
1 � ���� 1401  

����  ���211 -201  
DOI: 10.22059/jwim.2022.333203.935  

  

  

  

  
:������ �����  

����� �� �	� 
� � ��� ������ ����� �� ��������� ��
�����  !�"#� �$"	%�� &��	� '���� (")  
���� ���	1*� ���� �����2� �������� ���� ���3� ���� ����� ! "�#4  

1 .�"����&�� �"� '�()��� �*+�, -��� � �,"��). '�/)��� �*+�, -��� ���0�� � 1�2! '��3.4���� �5  

2 .�"����&�� .4���� �5�"� '�()��� �*+�, -��� � �,"��). '�/)��� �*+�, -��� ���0�� � 1�2! '��3  

3 .�"����&�� '��3  � 1�2!���0�� �67 )���/'� .,"��)� � ���- ,��*+ '�()��� 5�"�� 5�"�� 4����.  

4 .�"����&�� '��3 ���0�� �67 4�3�/)��� �4���"�8� '�()��� ���9�4 �4���9 4����.  

 :;��<� *���"� =�"�908/08/1400     :;��<� A��B# =�"�916/10/1400  

  
�����  

��	� �� ���
�  ��� � ��� �� ��� ���� ���	� �
�� . !� ����" �#��� ���� ���$%�� �#%#�& '
�  �( )
��* +!��� � ���� ���, ���  ��-.�/ �0#!
12 )
��* �� '
� �3 � 4�	& � +
��%����� +��.,� 5����67 � 8	(�� �� ���
  +!#	*��% �#%44 ) ;#! <=> ���� �
 �� �#?@�
�2020 -1981 +!������� (

���� . H�& ���, +!#	*��% �#% IJ 0� �#�� +�#
 +�#-� ��� �#?@�
� #% � <
�$7 ���( �2 #% � ���� �#% ��0�� � ���	/ ����� �
 ���  �	> +�� ���!�&�
���� ���6@� ��-.�/ ���K7 '
� �3 � 4�	& � �#( @H�& ��� L+�#@�%�( L1�M�� +.N#! '�.,� 8* � ���
� O;#�� �
� �� .���* ��� L+�#@�%�(  +�#�#�� L+�#�#��

8�� ( ��� �#�� P
#@� .�* '���7 +.N#! �#�#�� � '( � �
�7 � �Q#! +&���#� �
�7 �#?@�
� �� R�7�7 ) +;S����	� �#%1748 +.�� ) <��0 � (�#! �� �@�55 
+.�� 8�� .��� V� (�#! �� �@�  R�*) +;S����	� �#?@�
� �� +&���#� 8%#( �
�78/5 - '( � (�X��  �2 ;�#O� R�* #� �#��#��( �#?@�
� �� 5����67 �
�708/0 - 

�#?@�
� ��� �� . H�& 5��X �X��  )�H +!������� �#%36/11 )
��* �� �0��#�( ��� 0� �X�� �#?@�
� ��� �� � ����� ���, +$!#	�  +���[�  �O"� #%
)  !�64/88 �$* ��-.�/ �� ���$7 R
�" ( ��� �#�� \��[7 P
#@� .(�X�� �0#! '�.,� ���� '
� 4�	& ��*  1�M�� '�.,� �
#!  $�� � �7 8��  ,� 0� #%  ��7

)  !� ��������83/0=R2'( .( �$* ��-.�/ �� ���$7 R
�" �
�7 !�0# ) '
� 4�	& ��*71/0=R2) '
� �3 � (53/0=R2� +�#�#�� '�.,� ���� (  .��2  !�  
  

���	��
� :� L'�.,� L+;#�-��  ^�L��-.�/ '
� L��#( R
�" .���$7  

  
  

Assessment of multiple regression equations for yield estimation of rain-fed 
wheat and barley in different Iran’s climates 

Saeed Sharafi1*, Saviz Sadeghi2, Mohammad Javad Nahvinia3, Mohammad Abdolahipour4 

1. Assistant Professor, Department of Environment Science and Engineering, Faculty of Agriculture and Environment, Arak University, Iran. 
2. Assistant Professor, Department of Environment Science and Engineering, Faculty of Agriculture and Environment, Arak University, Iran. 

3. Assistant Professor, Department of Water Science and Engineering, Faculty of Agriculture and Environment, Arak University, Iran. 
4. Assistant Professor, Department of Water Engineering, College of Aburaihan, University of Tehran, Tehran, Iran. 

Received: October 30, 2021  Accepted: January 06, 2022 

 
Abstract 
Iran is located in the arid and semi-arid area and it is very necessary to assess the conditions of rainfed farming of strategic plants. In order to 
assessment of wheat and barley yield under rainfed climatic conditions collected data from 44 stations were studied during the period of 
1981-2020 (40 years). Weather data after spatial interpolation between stations and converting to daily values were used as inputs of a 
multiple regression model for estimating wheat and barley yield. In this study, Iran was divided into six coastal wet, mountain, semi 
mountain, semi desert, desert and, coastal desert. The results showed that the highest and lowest annual rainfall was observed in stations 
Bandar Anzali (1748 mm y-1) and Zabol (57.7 mm y-1), respectively. The greatest and lowest decrease in rainfall occurred in Bandar-Anzali 
station (gradient 5.8 percent) and, in Kermanshah station (gradient -0.8 percent) respectively. Only 11.36 percent of the stations were in good 
condition and, in other stations were in a critical situation (88.64 percent). The results of this study showed that the coefficient of 
determination of predicted yield for rainfed wheat in humid climates was more accurate than in other climates (R2=0.83). The lowest 
coefficient of determination predicted yield was obtained for rain-fed wheat (R2=0.71) and rain-fed barley (R2=0.53) in desert climates. 
 
Keywords: Climate, Coefficient of determination. Drought, Rain-fed farming, Yield gap.  
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Figure 1. Zoning the amount and slope of rainfall based on the model of geographical division of different climates of 

Iran (Sharafi & Ghaleni, 2021c) 
  

Table 1. The trend direction and density of precipitation at Iranian synoptic stations (p ≥ 0.05) 
Climate Trend direction Number density 

Coastal wet (5) 
Positive  1 20 

Negative  4 80 

Mountain (7) 
Positive  1 14.28 
Negative  6 85.72 

Semi mountain (6) 
Positive  2 33 

Negative  4 67 

Semi desert (11) 
Positive  7 67.4 
Negative  4 36.6 

Desert (7) 
Positive  3 42.86 

Negative  4 57.14 

Coastal desert (7) 
Positive  3 42.86 
Negative  4 57.14 
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Table 2. MLR equations for yield estimation of rainfed wheat and barley yield in different climates of Iran 

Crop Climate a0 a1 a2 a3 a4 

W
h

ea
t 

 

Coastal wet 3856.1 -1.015 -93.1 0.065 121.6 

Mountain 139.91 0.39 -19.5 0.16 -21 

Semi mountain 145.96 0.47 -20.8 0.28 -18.7 

Semi desert 331.15 -0.253 3.3 0.141 -44.8 

Desert -663.1 1.21 3.35 0.39 3.89 

Coastal desert -445.63 1.19 4.56 0.28 4.62 

B
ar

le
y
 

Coastal wet 559.3 -0.47 -227.8 -0.038 26.36 

Mountain 51.12 0.79 1.5 0.178 -13.9 

Semi mountain 19.1 0.68 1.2 0.188 -14.7 

Semi desert 648.7 -0.11 -1.5 0.064 -34.4 

Desert -845.3 0.4 12.5 0.39 5.42 

Coastal desert -651.34 0.38 13.67 0.28 4.44 

Multiple regression equations (MLR) Y= a1R+a2T+a3S+a4W+a0 
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Figure 2. The yield gap trend of rainfed wheat in a) coastal wet, b) mountain, c) semi mountain, d) semi desert, e) 

desert and f) coastal desert climates of Iran 
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Figure 3. The yield gap trend of rainfed barley in a) coastal wet, b) mountain, c) semi mountain, d) semi desert, e) 

desert and f) coastal desert climates of Iran  
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