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Land use change is an important global and local ecological trend and is one of the 

major challenges in the 21st century. The purpose of this study was to model land 

use changes in the Gahvareh region, Kermanshah province using the LCM model. 

This model has the ability to simulate several land use changes by utilizing and 

integrating Markov chain models, multi-layer perceptron neural network, logistic 

regression, and MLOP. In this research, Landsat 4, Landsat 5, and Landsat 8 

satellite images were used to prepare land cover maps. After initial corrections, the 

images were classified using the Maximum likelihood method, and land use maps 

for the years 1986, 2000, and 2018 were prepared. After monitoring the changes of 

different land uses during two periods (1986-2000) and (2000-2018) and assessing 

the validation of the model, finally, the land use map of 2028 was predicted using 

the LCM model. The results showed that during the first and second calibration 

periods, 30% and 42% of forest land were reduced, 26 and 37 ha were added to 

agricultural land and 80% and 32% were added to residential land respectively. The 

most changes during the study period were the conversion of forest lands to pasture 

and thin forest (80%). Forecasts for the year 2028 showed that the dense forest 

would be destroyed and would be decreased in half in comparison to 2018. 

Evaluation of the accuracy of transmission potential modeling using artificial neural 

networks showed high accuracy in most of the scenarios. 
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EXTENDED ABSTRACT 

Introduction: Land use changes are an important ecological trend and one of the major challenges in the 21st 

century. Human history shows the destructive effects of ever-increasing population growth, the unprecedented 

growth of cities, industrialization, expansion of agricultural land, and land use changes. Today, land use change 

is important in terms of world environmental changes and this issue has attracted global attention. Gahvareh 

region is in Dalaho city (in the west of Kermanshah city) and due to its diverse and rich cover, has undergone 

fundamental changes. This can endanger the region as a challenge in the future. Due to the increase in 

population and the growing need for food, preserving water and soil as valuable assets have become particularly 

important. Investigating land use changes in the past and predicting these changes in the future can help 

managers to better plan for sustainable development. The remote sensing change detection technique used in 

this research is a process that determines the state of changes in phenomena from images obtained at different 

times. Therefore, in this study, land use changes in the Gahvarah region were examined over 32 years, and the 

changes were predicted for the year 2028. 

Methodology: The purpose of this study was to model land use changes in the Gahvareh region, Kermanshah 

province using the LCM model. This model has the ability to simulate several land use changes by utilizing and 

integrating Markov chain models, multi-layer perceptron neural networks, logistic regression, and MLOP. In 

this research, Landsat 4, Landsat 5, and Landsat 8 satellite images were used to prepare land cover maps. After 

performing geometric, radiometric, and atmospheric corrections on the raw images, the region was divided into 

different classes such as forest, pasture, residential land, and agricultural land. After digitizing the samples, the 

classification of images using the Maximum Likelihood method was done and land use maps were prepared for 

the years 1986, 2000, and 2018. Next, in order to validate the model, the land use map of 2018 was predicted by 

the LCM model and compared with the reference map prepared through the ground reality. Finally, after 

ensuring the accuracy of the model, land use maps for 2028 were predicted using the hard prediction model. 

Modeling accuracy was evaluated using the Kappa coefficient. 

Results and Discussion: The results showed that during the first and second calibration periods, 30% and 42% 

of forest land was reduced, 26 and 37 hectares were added to agricultural land and 80% and 32% were added to 

residential land respectively. The most changes during the study period were the conversion of forest lands to 

pasture and thin forest (80%). Forecasts for the year 2028 showed that the dense forest would be destroyed and 

would be decreased in half in comparison to 2018. Evaluation of the accuracy of transmission potential 

modeling using artificial neural networks showed high accuracy in most of the scenarios. 
Conclusion: The investigation of changes in agricultural lands showed that in the period of 32 years, during the 

first and second evaluation periods, 8210 and 14706 ha were added to the area of agricultural lands. This 

development in agricultural lands can be due to the increase in the price of agricultural products, the development 

of mechanization in terms of agriculture, and the ease of cultivation in this area. Also, it can be seen that the 

greatest growth of agricultural lands is in the east and southeast, which was the result of the conversion of pastures 

into agricultural lands in this region. However, the development of agricultural land in higher areas has led to the 
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destruction of the forest. The validation results showed the high efficiency of the LCM model in predicting land 

cover changes. Modeling is an effective and efficient tool for predicting changes in the future, which informs 

managers and planners about future changes so that they can have effective management. 
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Figure 2- Land use of the case study during the studied years  
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Figure 3- Comparison of the percentage of land cover changes in 1986-2018 in Gahvareh region 
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Figure 4- Predicted land use map for 2018 
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Figure 5- Predicted land use map for 2028  
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Table 5- The area and percentage of land use predicted for 2028 

\�G ���� �  (�� 3?) 9U�A�  I� �� ������ �? �V�%  

��+��� P����  774.83  0.41  

0 ����. P����  72164.84  38.03  

�;
��  80848.01  42.61  

��, P����  250.02  0.13  

a$�G '-+3  11417.28  6.02  

v��  2331.85  1.23  

C�; a$�G '-+3  21959.89  11.57  

 

�� %��� ^���� �� �1�1407  )� E.
��� a$�G �b���11417 E1 ���. �1
+* 
��3 '1�. ����1 �
�N� )� �;
�� %
j�� B��I80848 

�� '�
jD
 ����1'�� 0
�
� ��+��� P���� .�	
 )�D %
j�� )� �
�N� B�
 ). ��+� <
���:; %
j�� B��;100 �\��  .�	
 )�D�� '�
jD


P���� � <�p�� )� '�
jD
 %
j�� �� j�� 0 ����.�
�N� )� _�;�; 65  �34 �\�� ��$��G ���� �
�K 0�
� 0�1.����� �J"� �6	+� � 

%
���J1 )1399( <
���:; B�
 a��@ ���� )� %���
 a��J; � B��  )� %���
  ��� '�
jD
 j�� � ��
JG '�
jD
 
� �
���  
 0�
��� %���

��+J���
E1 .��� � +H B��I )2007 ( j��). ���+J� ���-
 )��� B�
 )� �+* )
H�L� �� )\�@ �� ���D ���
JG �-� �� � '�
jD
 �
��� 0�1

����0����. ���:; � �H+\
��p 0�
���1�  0�+��� � _��X; _G+�F+�%�� �	 ��.�+- 

  

�O� 	����  

^���� )��	� ���, c�� ����� 0�H�� a$�G��
�  
� �� )NL�� ��+� )
H�L� �� A�	0�1 1365  �;1397 %��� �
� ). �#@ �#\
 B�
 ����3 

���:; 0����. e+L	 �#$�G )� 0����.0�1 %���
�*�	 E1%+I �=
�
 0 ����. � P���� ���+�� �	
 .���-, )���  �� <
���:; 0 �	

 ����  � �� �� ). �
� %��� 0 ����. �=
�
32 )� F�� � A�
 ���� �� )H�	 _�;�;8210  �14706  0 ����. �=
�
 `L	 )� ����1

 [
 D

O
R

: 2
0.

10
01

.1
.2

42
35

97
0.

14
02

.1
1.

2.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

rc
sa

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.4.2
http://jircsa.ir/article-1-499-fa.html


  

�������  �	
��
����� ������ ����� ...  59  
 

)NL���� 0 ����. �=
�
 �� )
	+; B�
 .�	
 ��- )D�=
 )
H�L� ��+� 0)� ��
+;�J�K '�
jD
 a�H� 0��
�+	 � � �0 ����. <�H+?"

)
	+;  � %+�	
j�������. �H+�	 � E1 .�-�� )NL�� B�
 �� ��. ^���� )� )G+; �� B��I�) ���, �	�'�� �� 0 ����. 0����. �-� B��;

 )NL�� �K�- i+�G � {�- �	
 ��
� c�����. �=
�
 )
	+; ��
 .�	
 ��+� )�b�� B�
 �� 0 ����. �=
�
 )� �;
�� a���; )O��� ). 0 

� P���� �� �6;�� �b
+�.�	
 ��+� a$�G _��X; ��G �� �; '�� M
��
 � +b j.�� �� � �1��- M
��
 �� ��+��� �D�� �-� B��;

%��	��-{�6;
 ��
+�� 0�1 .�	
 ����D
 E1�� �1��	�� S���� B��IE���+;  
 �ht�� ��
+;� )NL�� B�
 0��l3  ��+��� P���� '�
jD


)�i, a�H� +1 �0����. �� <
���:; ). �	
 �H�b �� B�
 .�-�� )NL�� B�
 _	��� 0
 )� )NL�� �H�J- P���� �� ��+��� �D
��+3+; a�H�

S��� 0
�� �;�
+-� �	��	� �|�*E1 � %
��%��	��- �+G� F�@ B��I��j� 0�1� E.)� ��+��� �=
�
 a���; .�	
 ��+� �; 

)� j�� 0 ����.�� E�I )� ���"� �+��+*�� �L* B�
 ). �0 ����. <�H+?"� �-
��� �� ). �-�� %,  
 �-�� ��
+;  )NL�� k�* m+� ��

�� ��  ��� )�)��- �=
�
 B�
 �6�� i�; �� 
lH .�	
 ���, )� .�D�� �1
+* �
�K ��+��� >�#. �� � �- �1
+* ��+��� �=
�
 )� �+�

^���� �#. B�
 )
H�L� )���+* %������1� <
���:; '-+3 )NL�� ��+� )
H�L� �	
 �). )�
�
 ���� �+G+� �� ����, <�#�
� � <�#��� 

��J@0
 
� )G+�� a$�G0�1 %��	
 �������. �1
+* ��. .�
�K %�
� 0��+?; M�6-  
 ����, �� a��N� %
���� � )�����%
j�� ����
+; �� 

)�����0j�� 0
�� q6b � 0��b
 ����� �
��� n�\+?* �� ��+� P���� �#$�G ����� ��,��. �-��� 
��  )�N�0�1 a�����3 A�N��
 � )�N�0�1 

'�3���� <
���:; '-+3� )� ��+* P���� �� y�
� �L* 
� %��� ����1�.  

  

 �,�.=� ��`U�.�  

�� �%� �%�% ���? :��
� �
�K ����*
 �� A+��� �����+� �� )�;��� P���  
 '1�23 B�
 �� ��- ���6�	
 ^���� � �1.�D�� �1
+*  

 :�0�� 98�aU%���3 _H�K �� '1�23 B�
-�
 �	��-��. )���� .�	
 ��- F�O�
 ���#� ��$��
� �� F�� �����+�  

:�����A8�	 9���!� �c�D S+����
 :  ����J�1
�F+�6� �0 �	 �^���� A���.'�
��� %
�+� �d+� s)H�N� ���� �� �a�#"; F�O�
 :0���, 0�1  �

A��0 �	 S��$� �a�#"; ������� :B��
 �$���K, �#��	 s)H�N� )�H�
 )X��.)H�N� B�� ���� �� �0���, 0�1  

�	 b#��� %�c
:�����A8 %������+� 
B� � F�#@
 )H�N�����
� 1 ).��)�+� 
D��� ���;�  �� � S��$� |+?* �����
 ^���� � _H�L�
B�  '1�23.���
��   

d�e�����f:  
 ���Jb )���G )J1 0�1
� ���#� ��$��'1�23 B�
 F�O�
 �� �� ���; )��J�J\.�+- 

  

b����  

1. ��Jb ��J�1
��
� ��H+	� ���.
 �#@ �+3�Jb
 ��Jb
 � )1397(. A�� �	0 :;<
��� �C����� ����.0 =
�
� ��?; 
�� �- S 
��3  
 ���6�	
 ���� 

��
+1��
0 A�� �CA-Markov ��+� )
H�L�0- ��- : 
�� .��Q	� 27)108(� 137-149. doi: 10.22131/sepehr.2019.34625  

2. ���	�1 ���J�
� Ga�# ��#��. � ��J"���ND���$���G �  ���
 �1���#@ � )1396(.  �� �=
�
 0����./'-+3 <
���:; ���� 0 ��H��

� M+.��� ���O�   
 ���6�	
 �J1 %��	
 0��+� )
H�L�) ��.�+* )��-.(%
 ��  !�"� 0�+H+��; � F+#@� �19)1�( 119 -129. 
https://www.sid.ir/paper/87033/fa  

3. 0��-+- %���
�+GW��- �� 
�#�@�J	0��	>��@ � �����b�B�"� ��	 � � �#
��#p��D0��� � )1379(.  %���Q	�3 S�� �����.

��I )��H��-) A�� �� �@+�?� ��?@�=
�
 0����. <
���:; 0 �	 %
��� �� %��	
 {�- .��D
�:G � )������L�"� 0j�� �29)4�(  

126 -144. https://www.sid.ir/paper/372037/fa  

4. �J�b��S+��
� �  ��J�b� �R�+� )1395(. .(+	���� )=+b) %
��
 A�J- �� i�#�	 �� �=�
 0����. � �J�#K
 <
���:; �h
 �	��� 

)����� � ��D
�:G�0j� �L�"� �27)1(� 102 -89. 10,22108/GEP.2016.21358  

5. ���
 �%��
�D�'���� ���6\ �#@��:\
 %���
��J� ���I+�� � )1385(. a$�G ����� <
���:; B��
;�+�. A�J- 0�1  A�	 B��73  �;80 

+ ���O�	 ����?;  
 ���6�	
 ��ETMa$�G �� 0��+� )
H�L� � .a��� 0�1%+�D � F+#@ �
��� ����� � 0 ����. �10)3�( 852 -277. 
fa.html-584-1-http://jstnar.iut.ac.ir/article  

6. ����=� b�O)#H
 )1380(0�
�j�X�, �	���� A+\
 .. 0+=� >�K %��	, <
�����
 .542 \.)"6  

7. 6@�6�� �E�1
��
�J" )1399(. A�� �	0 :;��<
� ����.0 =
�
� �O�  A��  
 ���6�	
 ����
0  A�� � M+.���LCM��+� )
H�L� �0 :

- ��-� 
� .N";�<�N �����.0 D
�:G F+#@����� 20)56(� 158 -141. https://www.sid.ir/paper/403340/fa  

8. ����b�#D����	 �� �b���� �B�"� ��	 1�� %�J#	�� �� �A+	�H
��@ �
��+�RJ- �)#H
 )1395(. 3�'���� :;��<
� ����.0 =
�
�  ��

 A��  
 ���6�	
LCM .'1�23���  !�"� 0�1 �7)13�( 174 -163 .https://www.sid.ir/paper/192365/fa 

 [
 D

O
R

: 2
0.

10
01

.1
.2

42
35

97
0.

14
02

.1
1.

2.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

rc
sa

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.4.2
http://jircsa.ir/article-1-499-fa.html


�	�����?� +�- C����� ����� ) ���J-2�  �#G11 �1402( 60 
 

9. ���K�0 �a�6H
+�
 u@
��� ��	+� J�	��� �)J�b� � +.������~�� � )1401(. 	���� �L;�N� :;��<
� ����.0 =
�
�  S��  
 ���6�	
 ��

-�
�� ��+� )
H�L�)0��; :�j (w�. � .!�"� '���, �15)59�( 22 -1. https://journals.iau.ir/article_700064.html 

10. �.�EP#L� ��
 _��  �� 6LH �� ��#@�+3D����� ��
	 � �Jb
0��
  �	 ��	��
��= )1401 ( �
���� 3 ��'���� :;��<
� ����.0 =
�
� 

 A��  
 ���6�	
 ��CA_Markov .�:G)����� � ��D
�L�"� 0j��� 33)2�( 80 -63. 10,22108/GEP.2022.130601.1458  

11. �J"��6	+�� ���O� �'1�23 �0��� � 'X���1B��D
 � )1399(. A�� �	0 :; ������<
� ����� ����.0 =
�
�  A��  
 ���6�	
 ��

LCM �3 ���) )��-�10 �?@� @+�?�� #"; ��a O� ��� ��+� )
H�L�) M+.���0X�, � +b :�j ����(���, .1�23� ������ )���
j�X�, � +b �11)21�( 129 -142. https://www.sid.ir/paper/407119/fa  

12. ��� #@���
j ��D��=� ��	 �  �#@� �X�� �E��� ���	 )1395(. �3�' 3 ��'���� :; ������<
� ����.0 =
�
� O�  A��  
 ���6�	
 ����� 

:;  ��H�� � M+.������ ����.0 =
�
� ��+� �
H�L�)0;�� �-� :
 �%
�#1� '�F�#( .<�@�#�
 E���	 � ���  
 'O�	  �� ����D
�:G
�
��� ����� �7)2 �(46 -33. https://journals.iau.ir/article_524153.html  

13. �%�	�	 ����D'���� � ��6\�#@ ��:\
��K���3 �i���� � )1392(. '�3 � '��3  
 ���6�	
 �� �=
�
 0����. ����� <
���:; ���� ����

 A��LCM �%
��
 a$�G .%
+��� )NL�� :0��+� )
H�L� �%
��
 ����#$�G BJO�
 �5)3(� 336 -323. https://www.ijf-

isaforestry.ir/article_4740.html  
14. �6	+�� `H�\� �; ��  �0�����
 ��� ��)�J	 0�
�� � ��=���Jb ��$�
+;�#�- � )1390(. �N�)�� �+$H
E��0�1 W#�X� )N�����0 ��?;�� 

1����
+
0 �; ��)� (�+� %��	��- :0��+� )
H�L�) �=
�
 0����. )�N�. 'O�	 �����.  � ���  
GIS �
��� ����� F+#@ ��. 5)3�( 

76 -67 .https://www.sid.ir/paper/189580/fa  
 

References 
1. Afifi, M. E. (2020) Land use change modeling using Markov chain model and LCM model, case study: 

Shiraz city. Journal of Applied Research of Geographical Sciences, 20(56), 141-158. [In Persian]. 

2. Coppin, P. R., & Bauer, M. E. (1996). Digital change detection in forest ecosystems with remote sensing 

imagery. Remote Sensing Reviews, 13(3), 207-234. 

3. Ebrahimi, H., Rasuly, A., & Ahmadpour, A. (2019). Modeling dynamic changes of Land Use with Object 

Based Image Analysis and CA-Markov approach (Case study: Shiraz city). Scientific-Research Quarterly of 

Geographical Data (SEPEHR), 27(108), 137-149. [In Persian]. 

4. Estman, J. R. (2009). Idrisi Tiaga: Guide to GIS and image processing, Clark University. 

5. Falahatkar, S., Hosseini, S. M., Salman Mahiny, A. R., & Ayoubi, S. (2016). Prediction of land use/cover 

change by using LCM model. Environmental Researches, 7(13), 163-174. [In Persian]. 

6. Ghanbari, A., Vaezi, M., Rostami, R., & Bakooyi, M. (2023). A Comparative Study of Land Use Change 

Using Object Method (A Case Study of Tabriz and Karaj). Journal of Environmental-based Territorial 

Planning (JETP), 15(59), 1-22. [In Persian]. 

7. Hashimoto, S., Nose, M., Obara, T., & Moriguchi, Y. (2002). Wood products: potential carbon sequestration 

and impact on net carbon emissions of industrialized countries. Environmental Science and Policy, 5, 183-193. 

8. Hewson, J., Razafimanahaka, J. H., Wright, T. M, Mandimbiniaina, R., Mulligan, M., Jones J. P., & 

Razakamanarivo, H. (2019). Land Change Modelling to Inform Strategic Decisions on Forest Cover and 

CO2 Emissions in Eastern Madagascar. Environmental Conservation, 46(1), 25-33. 

9. Imani Harsini, J., Kaboli, M., Feghhi, J., & Taherzadeh, A. (2017). Land use/land cover change modelling 

using Markov chain and Cellular Automata (Case study: Hamedan province). Journal of Environmental 

Science and Technology, 19(1), 119-129. [In Persian]. 

10. Joorabian Shooshtari, S., Esmaili-Sari, A., Hosseini, S. M., & Gholamalifard, M. (2019). Application of 

Multilayer Perceptron Neural Network Method in Land Use Change Modeling in the East of Mazandaran 

Province. Geography and Environmental Planning, 29(4), 125-144. [In Persian]. 

11. Karimzadeh Motlagh, Z., Lotfi, A., Pourmanafi, S., & Ahmadizadeh, S. (2022). Evaluation and Prediction of 

Land-Use Changes using the CA_Markov Model. Geography and Environmental Planning, 33(2), 63-80. [In 

Persian]. 

12. Khoi, D., & Murayama, Y. (2010). Forecasting Areas Vulnerable to Forest Conversion in the Tam Dao 

National Park Region, Vietnam. Remote Sensing, (2), 1249-1272. 

13. Leta, M.K., Demissie, T. A., & Tränckner, J. (2021). Modeling and prediction of land use land cover change 

dynamics based on land change modeler (LCM) in Nashe Watershed, Upper Blue Nile Basin, 

Ethiopia. Sustainability, 13(7), 3740. 

14. Lu, D., & Weng, Q. (2007). A survey of image classification methods and techniques for improving 

classification performance. International Journal of Remote Sensing, 28(5), 823-870. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

42
35

97
0.

14
02

.1
1.

2.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

rc
sa

.ir
 o

n 
20

26
-0

1-
30

 ]
 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.4.2
http://jircsa.ir/article-1-499-fa.html


  

�������  �	
��
����� ������ ����� ...  61  
 

15. Mansour, S., Al-Belushi, M., & Al-Awadhi, T. (2020). Monitoring land use and land cover changes in the 

mountainous cities of Oman using GIS and CA-Markov modelling techniques. Land Use Policy, 91, 104414. 

16. Mas, J. F. (1999). Monitoring land-cover changes: a comparison of change detection techniques. 

International Journal of Remote Sensing, 20(1), 139-152. 

17. Mas, J. F., Kolb, M., Paegelow, M., & Camacho Olmedo, M. T. (2014). Inductive pattern-based land 

use/cover change models: A comparison of four software packages. Environmental Modelling and software, 

51, 94-111. 

18. Mas, J. F. Puig, H. Palacio, J. L., & Sosa-Lope, A. (2004). Modelling deforestation using GIS and artificial 

neural networks. Environmental Modellingand Software, 19(5), 461-471. 

19. Mehrabi, A., Khabazi, M., Almodaresi, S. A., Nohesara, M., & Derakhshani, R. (2019). Land use changes 

monitoring over 30 years and prediction of future changes using multi-temporal Landsat imagery and the land 

change modeler tools in Rafsanjan city (Iran). Sustainable Development of Mountain Territories, 11(1), 39 – 53. 

20. Mir Alizadehfard, S. R., & Alibakhshi, S. M. (2016). Monitoring and forecasting of land use change by 

applying Markov chain model and land change modeler (Case study: Dehloran Bartash plains, Ilam). Journal 

of RS and GIS for Natural Resources, 7(2), 33-46. [In Persian]. 

21. Onate-vadivieso, F., & Sendra, J. B. (2010). Application of GIS and Remote sensing techniques in 

generation of landuse scenario for hidrological modeling. Journal of Hydrology, 395 (3-4), 256-264. 

22. Pijanowski, B., Brown, D., Shellito, B., & Manik, G. (2002). Using neural networks and GIS to forecast land 

use changes: A land transformation model. Computers, Environment and Urban Systems, 26 (6), 553-575. 

23. Rafieyan, O., Darvishsefat, A. A., & Namiranian, M. (2006). The area change detection in the Northern forests 

of Iran using ETM+ data. JWSS-Isfahan University of Technology, 10(3), 277-287. [In Persian]. 

24. Rahimi, D., & Rahemi, Y. (2016). Resources in the impacts climate change on floods in north of Iran. 

Geography and Environmental Planning, 27(1), 89-102. [In Persian]. 

25. Saifullah, K., Barus, B., & Rustiadi, E. (2017). Spatial modelling of land use/cover change (LUCC) in South 

Tangerang City, Banten. In IOP Conference Series: Earth and Environmental Science, 54(1), 12-18. 

26. Sanjoy, R. Kaniz, F. Mossammat, p. & Hasan, M. (2015). Monitoring and Prediction of Land Use/Land 

Cover Change using the Integration of Markov Chain Model and Cellular Automation in the Southeastern 

Tertiary Hilly Area of Bangladesh. International Journal of Sciences: Basic and Applied Research 

(IJSBAR), 24(4), 125-148. 

27. Singh, A. (1989). Review Article Digital change detection techniques using remotely-sensed data. 

International Journal of Remote Sensing, 10(6), 989-1003. 

28. Skutsch, M., Bird, N., Trines, E., Dutschke, M., Frumhoff, P., De Jong, B. H., & Murdiyarso, D. (2007). 

Clearing the way for reducing emissions from tropical deforestation. Environmental Science & 

Policy, 10(4), 322-334. 

29. Upadhyay, T. P. Solberg, B., & Sankhayan P. L. (2006). Use of models to analysis land-use changes, 

forest/soil degradation and carbon sequestration with special reference to Himalayan region: A review and 

analysis. Forest Policy and Economics, 9(4), 349-371. 

30. Vafaei, S., Darvishsefat, A. A., & Pir Bavaghar, M. (2013). Monitoring and predicting land use changes using 

LCM module (Case study: Marivan region). Iranian Journal of Forest, 5(3), 323-336. [In Persian]. 

31. Vitousek, P. M. (1994). Beyond global warming: ecology and global change. Ecology, 75(7), 1861-1876. 

32. Yousef, S., Tazeh, M., Mirzaee, S., Moradi, H. R., & Tavangar, S. H. (2011). Comparison of different 

classification algorithms in satellite imagery to produce land use maps (Case study: Noor city). Journal of RS 

and GIS for Natural Resources, 5(3), 76-67. [In Persian]. 

33. Yousefi, M., pajouhesh, M., & honarbakhsh, A. (2020). Modeling trends land use changes local by using 

LCM Model based on artificial neural networks and Markov Chain analysis (Case Study: BeheshtAbad 

Watershed). Journal of Watershed Management Research. 11(21), 129-142. [In Persian]. 

34. Yuan, F., Sawaya, K. E. Loeffelholz, B. C., & Bauer, M. E. (2005). Land cover classification and change 

analysis of the Twin cities (Minnesota) Metropolitan area by multitemporal Landsat remote sensing. 

Remote Sensing of Environment, 98(2-3), 317-328. 

35. Zhang, L., Chen, X., Cai, X., & Salim, H. A. (2010) Spatial-temporal changes of NDVI and their relations 

with precipitation and temperature in Yangtze River basin from 1981 to 2001. Geo-Spatial Information 

Science, 13(3), 186-190. 

36. Ziaee H. (1380). Principles of Watershed Management Engineering. Astan Quds Razavi Publications. 542 

pages. [In Persian]. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

42
35

97
0.

14
02

.1
1.

2.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

rc
sa

.ir
 o

n 
20

26
-0

1-
30

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.4.2
http://jircsa.ir/article-1-499-fa.html
http://www.tcpdf.org

