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 ��5F2: 8?PG ACH ����4�� N��3� ��� �� ����3�� 8?;+� �� 
�7I	 .5+�1369  �1394  

O�A Y)� (%) 
�� ,�W  5#;:�K��  

1369 <�W�- Z���" 85 83/0  

O��L"� ;n���" 94 89/0  

V�=�LSK ���;(  �	�� 95 90/0  

1394 <�W�- Z���" 93 86/0  

O��L"� ;n���" 97 96/0  

V�=�LSK ���;(  �	�� 94 89/0  

 O)�? ��3  )4  M�>>� ��N�/ ,�W ) ;(��� ,�W

 ���;(  �	�� ) O��L"� ;n���" �<�W�- Z���" Y)� ��;(

<H=$ ��;( V�=�LSK<( ;#�6/ ��>( O�A �� 5�/;/1369  )

1394 .,A� M�	 M��)�  

  

 ��5F3: 5++/ 5):7	 � 
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3����*8?PG Q�7�� .�
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<�W�- Z���" O��L"� ;n���" V�=�LSK ���;(  �	�� 

 ;(��� ,�W M�>>� ��N�/ ,�W  ;(��� ,�W M�>>� ��N�/ ,�W  ;(��� ,�W M�>>� ��N�/ ,�W 

F/;� 100 83 80 100 100 100 

;#�( 67 91 96 98 97 96 


��9!� 30 100 96 68 89 73 

���)�S� 90 87 89 97 92 96 
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���/ ACH .��
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F/;� 98 98 98 98 100 100 

;#�( 95 91 95 91 97 96 
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���)�S� 96 100 96 100 92 96 
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1 ;��D/ V)�( F/;� 9984 14/58  9 ���)�S� <( F/;� 815 74/4  
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��9!�F/;� <(  42 24/0  10 ���)�S� <( 
��9!� 412 39/2  

3 F/;� <( ���)�S� 524 05/3  11 ;��D/ V)�( ���)�S� 1455 47/8  

4 F/;� <( ;#�( 144 83/0  12 ���)�S� <( ;#�( 36 20/0  

5 
��9!� <( F/;� 1523 86/8  13  ;#�( <( F/;� 202 17/1  

6 ;��D/ V)�( 
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��9!�;#�(  10 05/0  

7 
��9!� <( ���)�S� 562 27/3  15 ;#�( <( ���)�S� 276 60/1  
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��9!� <( ���)�S� 84 48/0  16 ;��D/ V)�( ;#�( 1041 06/6  
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��5F 7: Crosstabulation ��� W)� �PX� .��1369-1394  

<H=$ F/;� ;#�( 
��9!� ���)�S� 

F/;� 416/0  0018/0  0232/0  0061/0  

;#�( 065/0  0026/0  0236/0  0036/0  


��9!� 035/0  0172/0  0601/0  0016/0  

���)�S� 008/0  005/0  0117/0  0434/0  

0.0000 P-Level = 

0.66 
df= 9 

Overall Kappa= 

958121.8750 Chi Square = 

Cramer's V =  0.65 
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� ���	 <( ��9��� ���A��9	� .�#� �� M��� �� C�;��D/

 ���) Z�� ) ,�� p�� �� <�";�  �N)� �
E�=$ F(�>�

 �V�;#�� C���$�  #� �� M��RLA� �( .,A� F(�>�  #� C�;��D/


� V�T�>>���RLA� ) V���]&LA��A C����6/ �>���/

<����T� F(�>� ���#�K M��RLA� ) ,��R" �b���/ M��(�� �;/

 .�>>� ��h/� 
E�=$  

 G�H�/  #� ��O��A O�� �� M;�`�� �����c ���

 ����L	� �� 
:��� �;(��� C�;��D/ 
>�( J�K ��;( Q�����

M������ ;#)�6/ Y���;K �� ZW�" [#�L� .�	 M��RLA� V�S� ��

 O�A �� 
��9!� �;(��� ,"�!� J#�'-� M�>��1394 

 G$�>� <( F/;� 
:��� �;(��� Z#�=/ �� J#�'-�  #� <� M��(
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��9!�  J��� .,A�1809  
:��� ���L9�

 O�A �� F/;�1394  Z#�=/ �� 
��" <L	]T M�)� <( ,=!�

 ��)�  #� <���� .,A� 
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:��� �( 
:���  #�

                                                             
1
- Chang and Chang 

2
- Jensen 


�5�A� �#�S/ <( ����/,!#� ��� <�;� J��� ) 
B���

 
��9!� ) ;#�( 
:��� J#�'-� ) 
E/;� 
:��� tBA ;LS�(


�� ,�W [#�L� .��	 ;`>� <( ��K�� 5#;: ) M��� ,A�

 ;#)�6/ ��TM  )OLI  �� C�;��D/ V�'�� 
A�;( ��;(

M������ ;#)�6/ <� ��� V�S� <HB>� 
#�~~~A�>	 ,�~�(�� ��


� ���� �� C�;��D/ �;(��� M�>#� ,�E:) ,A� ���� ) �>	�(

 [#�L� �( <� �>� 
>�( J�K 
=A�>� ,�� �( �� 
:���

����� ) ��� ����" C�H�H�/ )2016y��� ) y��� ) (1 

)2006 �( 
`#�L� <EN�B�  #� ��  �>U�� .���� 
���c 8� (

<( <(�S� C�H�H�/ <( ,=!� X�( ���!( ,�W M��� ,A�

a;� ;#)�6/ �� M��RLA� V� ,�� <� ,A� �� }�� ZT�T ��'-�

 �� ,�� ) 
���E/ _�H� ��#� tBA �
���E/ _�H� <��/

 .,A� M��( 
���E/ _�H� {�hL�� !��? <#;I� �( <#;I�  #�2 

)2004<H=$ O�=� Z(�� ,�W <� ( �� 
:��� �;(��� ��>(

 M������ ;#)�6/ �� M��RLA� �(85 
� �W�� ,H(�B� �����

( 
�� ;��;� �) ���H� .����< '�N��� <`�L� �� M��� ,A�

 M�)� �� C�;��D/1369  �/1394  �( ;(�;(65/0  ���!( <� ��(

 �( G(�B� .,A� {�c��"� ) ��"� ;I�3 )2012 <U��>� (

 ;LS�( ;��;� �) ���H�15/0 ��R� �	�(  ;/X�( ;T� 
N) ,A�

 ��4/0 ~	�(
� 5A�>� �V�S� 5#;:  #� .�	�( Y��� M�>��

3
- Ahmad and Ahmad 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

1.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

20
 ]

 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
http://rangelandsrm.ir/article-1-873-en.html


 ���� /��� ���
� /������� ��� ��	
� �
�� ��
��1399                                                                                                157  

    
 

 ;�DL�  #� ���H� <� 
/��W �� .,A� ;�DL� u�W�/ M�HN�(


�� <L-;T ;I� �� ;�DL� V)� �	�(  �#�K ���EW ��)� .��	

��9!� 
:���V�S� ;#�( ) 
 J#�'-� ) ,�E�? J#�'-� M�>��

��" .,A� <EN�B� ���� <W;� �� 
��!�� ��S- ) ����

) �����2016<EN�B� �� (  �;(��� C�;��D/ 
A�;( <(

 
�W� Z��� ,�E�? �	� �>L	�� V��( ) �>Lc��;K 
:���


� 
��9!� �;(��� tBA J#�'-� J#�'-� �( �;#� .�	�(

 ��� �,�E�?�)�S� ��� .,A� M�	 Z#�=/ ;�	 <( ��

ZW�" [#�L� �� ^#;/�� J�KC�;��D/ 
>�( ;( ��>=� 

<SH���� O�A ���1369  )1394 V�S�  
$ �� <� ���25 

 
:��� ;��D/ <( _�(;� ;��D/ O��L"�  #;LS�( M�>#� O�A

O��L"�  �>U�� .,A� F/;� <( ���)�S� 
��)� �� <�W�- 

 
����1394  �/1419 G$�>� 
��9!�  V)�( F/;� 
:��� )

[#�L� .�>(�# J#�'-� �# M���� ;��D/ <( ,A� M��� �� G�H�/ 

8� ;:�" �LA�� �( [#�L� <(,A� M��� 
�L- ��� )  V���9��

)2014( V�9�� �� <( �;�T��� Q����� O�� ,�? J�K 


>�( J	�K C�;��D/ 
:���  .,A�  

��B���� <� shS� �,A� ;T� �;=��� 
�E- M��RLA�  ��

 ��� ��  #� <HB>� �� ,�? J��� 
:��� 
E�=$ )  J#�'-�


:��� �;�	 V)�( <?�/ <( C�I"�� <EA�/ ���#�K �/  O�A

1419 <���� <L	�� ��	�( S�C�9 ,!#�- 
B���  �
���

�� <��? 5#;h/ F/�;� �<HB>� J��� ��N�/  CX�6��

���)�S� M��� <HB>� J��� ZW�"�'�c ) J#�'-�  
:���


��(��( �� 5?�� 
�<� ��;T ��#��/ ��? ��;(  8L!�A���

<HB>� �� M�>#� ����c � �>U�� .��( ��6L�� <HB>� <�  ;(

��>=� C���N�/ ���)�S� ) 
��� ��;� ����� �(  ,�E:)

M;�(
��>� ��) ��  O�A1419 �( �#��/ ��? <()�  )�

����c �	.  ) <L	]T �� ����L	� J	�K <EN�B�  #� ��

 .�	 
A�;( M�>#�J�K  #� [#�L�
� 
>�( ����S� ����/

�;(��� ,�E:) ��;(�� .�	�( M�>#� �� �� ,#��� 
�V��/ 

V��( �;� <� <��/ <SH��;(��� ��� 
:��� ) 
A�;( 

C�;��D/ C��W <L-;T ��  ��� J	�K 5=A  J#�'-�

,c�>	 f��� �,!#� Y�/ �� ,�? ,#;#�� ���#�K  F(�>�


E�=$ ) O���� <���;(��� 
L#;#�� 5A�>� 
� �� .��	

f��� ) 
E�=$ F(�>� ,#;#��<���;( �,!#� ��;( �'#�

<SH� <��/ � ���;A �;(��� J#��� � ���;A �;(��� ���

 F=>� ) ,A� a�X 
:��� ���ELA� ) V��/ ,c�>	 )  ���;A

,A��A ��h/� ��;( 
/���$� 8��  #)�/ ) 
N�W� ���

<���;(
� ���	 <( <EA�/ ��� �)� tBA �� ,A� ���� )

M�;L!TY)� �� M��RLA� �( �;/ C�;��D/ 
(�#��� u�Lh� ���

V�LA� �� J���  #� V�;� 
��( ) .�;�T a�`�� u�Lh� ���

J�K ��;( <EN�B�  #�  �>U�� Y)� G�R�/ �� C�;��D/ 
>�(

M;�`�� �� ) �	 M��RLA� 
N��A V��A���/� ) Q����� ���


� ;&#� C�EN�B���(�� V��/Y)� ;#�A , ) ���ql ���� ��

LCM .���� M��RLA� ��  

 

  
References 

1. Ahmed, B. & R. Ahmed., 2012. Modeling Urban Land Cover Growth Dynamics Using Multi-Temporal 

Satellite Images: A Case Study of Dhaka, Bangladesh. ISPRS Int. J. Geo-Inf., 1: 3-31. 

2. Arzani H., K.h. Mirakhorlou & S.Z. Hosseini, 2008. Land use mapping using Landsat7 ETM data (Case study 

in middle catchment’s of Taleghan). Iranian journal of Range and Desert Reseach. 16(2): 150-160. (In Persian) 

3. Barati Ghahfarokhi, S., S. Soltani, S.J. Khajeddinand & B. Rayegani, 2009. Investigation of Land Use Changes 

in Qale Shahrokh Basin Using Remote Sensing (1975-2002). Science and Technology of Agriculture and 

Natural Resources, 13: 349-365 (In Persian). 

4. Brown, D.G., B.C. Pijanowski & J.D. Duh, 2000. Modeling the relationships between land use and land cover 

on private lands in the Upper Midwest, USA. Journal of Environmental Management, 59: 247-263. 

5. Chang CL, & JC. Chang., 2006. Markov model and cellular automata for vegetation. Journal of Geographical 

Research, 45: 45-57. 

6. Chen, J., P. Gong, C. He, R. Pu & P. Shi, 2003. Land-use/land-cover change detection using improved change-

vector analysis. Photogrammetric engineering and remote sensing, 69: 369-380. 

7. Falahatkar, S., S.M. Hosseini, A.R. Salman Mahiny & S. Ayoubi, 2017. Prediction of Land Use/ Cover Change 

by Using LCM Model. Environmental researches, 7(13): 163-174. (In Persian) 

8. Fathizad, H., H. Karimi, M. Tazeh & M. Tavakoli, 2014. Prediction of Land Use and Land Cover Changes in 

Arid and Semi-Arid Regions Using Satellite Images and Markov Chain Models (Case study: Dovirajj Basin, 

Ilam Province). Desert Management, 2(3): 61-76. (In Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

1.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

20
 ]

 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
http://rangelandsrm.ir/article-1-873-en.html


()*�+)� ,�
))-	 .
���/ �� �0��� 1��23�� 4� �5�CA-Markov    ...                                                                              158  
  

 

9. Hager, W.H., 1987. Lateral outflow over side weirs. Journal of Hydraulic Engineering, 113(4): 491-504. 

10. Haregeweyn, N., A. Berhe, A. Tsunekawa, M. Tsubo & DT. Meshesha, 2012. Integrated watershed 

management as an effective approach to curb land degradation: a case study of the enabered watershed in 

Northern Ethiopia, Environmental management, 50(6): 1219-1233. 

11. Haregeweyn, N., A. Tsunekawa, J.  Nyssen, J. Poesen, M. Tsubo, D. Tsegaye Meshesha, B. Schütt, E. Adgo 

& F. Tegegne, 2015. Soil erosion and conservation in Ethiopia: A review Progress in Physical Geography, 

39(6): 750-774. 

12. Hathout, S., 2002. The use of GIS for monitoring and predicting urbangrowth in East and West St Paul, 

Winnipeg, Manitoba, Canada. Journal ofEnvironmental Management, 66: 229-238. 

13. Heidarizadi, Z. & A. Mohamadi., 2016. Predicting the Land Use Change Using Markov- Cellular automata 

Model in Mehran Plain, Journal of the Desert Ecosystem, 10(5): 57-68. (In Persian). 

14. Henrquez, C., G. Azocar & H. Romero, 2006. Monitoring and Modeling the urbanGrowth of Two Mid-sized 

Chilean Cities, Habitat International, 30: 945-964. 

15. Hietel, E., R. & A. Waldhardt., 2004. “Analysing Land-Cover Changes in Relation to Environmental Variables 

in Hesse, Germany”, Landscape Ecology, 19: 473-489. 

16. Ildermi, A., H. Nori, M. Naderi, S. AghaBigi, S. Amin & H. zinivand, 2018. Land use change prediction using 

Markov chain and CA Markov Model (Case Study: Gareen Watershed), Watershed Management Research 

8(16): 232-240. (In Persian) 

17. Jenerette, G. & Wu. Jianguo., 2001. Analysis and simulation of landuse change in the central Arizona-Phonix 

region, USA Landscapeecology, 16: 611-626. 

18. Jensen J.R., 2004. Digital change detection. Introductory digital image processing: A remote sensing 

perspective: 467-494. 

19. Jensen, J.R. & D.C. Cowen., 1999. Remote sensing of urban/suburban infrastructure and socioeconomic 

attributes, Photogrammetric Engineering & remote Sensing, 65:611–622. 

20. Kamusoko, C., M. Aniya, B. Adi & M. Manjoro, 2009. Rural Sustainability underThreat in Zimbabwe – 

Simulation of Future Land Use /cover Changes in theBindura District Based on the Markov-Cellular Automata 

Model, AppliedGeography, 29: 435-447. 

21. Keno, B. & K. Suryabhagavan., 2014. Multitemporal remote sensing of landscape dynamics and pattern change 

in Dire district, southern Ethiopia. Journal of Geomatics, 8(2): 189-194. 

22. Lambin, EF., 1997. Modelling and monitoring landcover change processes in tropical regions. Progress in 

Physical Geography, 21(3): 375-393. 

23. Lee, Y.  & H. Chang., 2011. The Simulation of Land Use Change by Using CA-Markov Model: A Case Study 

of Tainan City, Taiwan. 19th international conference on geoinformatics, 24-26 June. China. 

24. Luo, G., C. Yin, X.  Chen, W.  Xu & L. Lu, 2010. “Combining System Dynamic Model and CLUE-s Model 

to Improve Land Use Scenario Analyses at Regional Scale: A Case Study of Sangong Watershed in Xinjiang, 

China”, Ecological Complexity, 7: 198-207. 

25. Mohamadi, M., 2015. Estimation of the effect of land use change on runoff using WetSpa and CLUE-s models 

for managing the basin watershed in Golestan province, PhD thesis of Watershed Science and Engineering. 

Faculty of Natural Resources, Tarbiat Modares University, Tehran, Iran (In Persian). 

26. Mohammadi, Sh., Kh. Habashi & S. Pourmanafi, 2018. Monitoring and prediction land use/ land cover changes 

and its relation to drought (Case study: sub-basin Parsel B2, Zayandeh Rood watershed). RS & GIS for Natural 

Resources, 9(1): 24-39. (In Persian) 

27. Mohammady M, M. Amiri & J. Dastorani, 2016. Modeling land use changes of Ramin city in the Golestan 

province. Space planning, 19(4): 141-158. (In Persian) 

28. Muller, M.R. & J. Middleton., 1994. A Markov model of land-use change dynamics in the Niagara Region, 

Ontario and Canada. Landscape Ecology, 9: 151-157. 

29. Parker, D.C., S.M. Manson, M.A. Janssen, M.J. Hoffmann & P. Deadman, 2002. Malti agent systems for the 

simulation of land use and land cover change: a Review. 43. 

30. Pontius, R.G. & J. Malanson, 2005. Comparison of the structure and accuracy of two land change models. 

International Journal of Geographical Information Science, 19(2): 243-265. 

31. Samat, N., R. Hasni & Y.A. Eltayeb Elhadary, 2011. Modelling Land Use Changes at the Peri-Urban Areas 

Using Geographic Information Syste”ms and Cellular Automata Model. Journal of Sustainable Development, 

4(6): 72-84. 

32. Sang, L., C. Zhang, J. Yang, D. Zhu & W. Yun, 2011.Simulation of land use spatial pattern of towns and 

villages based on CA–Markov model. Mathematical and Computer Modelling, 54(3-4): 938-943. 

33. Turner BL, E.F. Lambin & A. Reenberg, 2007. The emergence of land change science for global environmental 

change and sustainability. Proceedings of the National Academy of Sciences, 104(52): 266-271. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

1.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

20
 ]

 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
http://rangelandsrm.ir/article-1-873-en.html


 ���� /��� ���
� /������� ��� ��	
� �
�� ��
��1399                                                                                                159  

    
 

34. Yang, X. & C. Lo, 2002. Using a time series of satellite imagery to detect land use and land cover changes in 

the Atlanta, Georgia metropolitan area. International Journal of Remote Sensing, 23: 1775- 1798. 

35. Zewdu, S., K. Suryabhagavan & M. Balakrishnan, 2016. Land-use/land-cover dynamics in Sego Irrigation 

Farm, southern Ethiopia: A comparison of temporal soil salinization using geospatial tools. Journal of the Saudi 

Society of Agricultural Sciences, 15(1): 91-97. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

1.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
2-

20
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.1.13.1
http://rangelandsrm.ir/article-1-873-en.html
http://www.tcpdf.org

