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6��"7 � ��� 8��9 :-� ;<� ����= >�&� �! ?�	 (����� �@�4� � 6�	�� ��#�"
A� 9	 (<
 8��9 B�	� ��#

(� �&�&� 	� (C�D(� E� (F+�"� �� ��
�G 8
	 .���A �! ����  A (��� ?���F� 9	 B�� �	&� (��� B"= �! �#�

 >7�H ���I	� �"�	� (��,�4� �
 ��	�
�G�� J
	��	1 (� ��
  A 9	) �&�Wan westen et al., 2009; Shia et al., 

2019*��4D �7���# �! ?�	 (K�L+ *	�+�,� 9	 (<
 8��9 B�	� .(����4� (7�� � (��� ��# M+�"� �� 	� �	

�9�7 �  	����G �(���4#&!N&D � (�	���) ��	� �	�@# �� ���� ��D �8+��1395 �=�@0 (	��&G&= ��  	�
	 �&�! .(

 	� (L��"� (K�L+ Q
	�� �(@�/H	 � (��"� 8��9 R&"�� Q
	�� ���
9 ���D �9�7 � (�D�� 8��9 ?�7�K �(���4#&!

 9	 (K��� S�+ R&H� �	���"�	� *�!�T9 B�	� U&V,� �	.��	� 	� N��7 8��9 � 8��  ��  	�
	 �� N��7 8��9

 � 	��<@# � (
�����) ��	� 2�L�� �� 	� (�	�	� (7�� � (��� *	��4D ��W�� �(K�L+ �X� Y
  	&"01392 �� .(

�"�	� *�!�T ��Z�= � (
���"� ?/0 8�@#�&/� 9	 (<
  	&"0 �� ����=	&! 2�K �	 M+�"� �
��= �� B
��� ��#

(�&<4����� >
�,= � �#��  9�,� �R�	�� ��[
� ?�@#	 9	 (+�L=�	 ��# B�	� �	�D� �! �'�A 9	 .?�	 �	��&D�� �	

�9	��	 � ��&L� (
���"� � \�� ;��H ?7&�� �� (3-� � �"! *�!�T �-�	&� 8��9 6�/�4�  A ?!�T  	��� ����

Y�"<= 9	 S/�,� 8�FF)� �"]�# .?�	 (C�D �	��	 � *�K7�-�	 � �# 8��9 B
�G � (
���"� ?�� ���K�� ��#�	��

N��7��&@� ���^��	 �#;D	�= Y�"<= ���D	 �#� �"] �<"
	 �&�� �� ��	��	�	� ('"�2  ("��9 B�&G 9	 ��	��&D�� ��

M�H� 9	 (<
  	&"0 �� ���
9 (��<� � (���9 Y�<^= *��H ��� � ����&�G � ��<� �_����"
�# `! � 8
�=  &" 8
�=

	 B'"�(
�'��� B
�@� � (
���"� �	�� ���� 9) ?�	 ��� �a	�	 8��9 :-� �� ���A �&�&� ��# Gabriel et al., 

1989; Agostini et al 2012; Lin et al., 2019 *�!�T ��
�G B
�G � �9����<�A �"��9 �� Y�"<= 8
	 ?�/��H .(

��&=) ?�	 ��� N�	�� (^/�,� *�K7�-� �� �	Jebur et al., 2014; Schlög et al., 2015; Nobile et al., 2018    

 .((/0 ������! ��  ��9 ?�b� �� 8��9 :-� (��"!	�G ?�#�� �� ����= ���	�	� ('"� ;D	�= Y�"<= ��
	�� `c�

(� ���)� 	� N�� 8
	�"! )Bovenga et al., 2012(  2��  �
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?
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	 ;�<�= N�� Y
 .����! �a	�	 ��	�	� ('"� ;D	�= (
�'��� B'"� �  	�	� ��#
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�G �� e&��� 8
��@! ���A (�"!	�G (�[
� �! (
�#����=  Y�"<= �� �! ?�	 ��&� ����	�  ��9 2&+ �� 	�

B"!	�G9����""!?�� *��� (@a	� ��# )Ferretti et al., 2007; Hooper and Bekaert, 2012; Del Soldato et 

al., 2018; Lundgren et al., 2001 .( 8
	���"�?
���)� ;�7� ��;D	�= N�� ��# Y�"<= �2�	��� ('"�

B"!	�G9��;4<�G � ��&� `! �F-"� �� (
�'��� E�� �! ���	&� �� Y�"<= 8
	 .�� �a	�	 (@a	� ��# ��""! ��]� �#

(� (���9 (��4L@# 6�0 ��&���!��	� ��� )Ferretti et al., 2015; Hooper, 2006; Hooper et al., 2012.(  
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 �G �
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�9 9	 ��	�K=�8 N��7Li= ��#�? �H ���
(@   �"j@#�&�� 7� �� � ���	��; # �<L� �� �#  A *���'��I&7���
(< 

                                                      
1- Slope Fauiler 
2 - InSAR 
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��� ��� ?�	 .(
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(��	� � 8��K= E�� (
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 ����)� (
���"� 8@g �= �&� ��D	��G r
��� (���7 ��&= (���� �� �
�� N�� 8
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�'��� E�� �(��	� ��&=  

  

���� �
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��)�N� ��A� ���E��  

 ��&� B�	��K7�-�  ����)� 8
	 .?�	 ��� _H	� n��  ���	 ("4@�  ������ _�	&= 9	 r
��� ������ ����)� ��

 *�V�,� �	�	�51  � ����54  �= �F�H�51  � ����56  � (H�� 2&+ ����29  � ����53  �= �F�H�29  � ����

                                                      
1 - Lin et al. 
2 - Refice et al. 
3 - Raucoules et al. 
4 - Aslan et al. 
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58 8�] n��	9  �9 �� �K7�-� ��&� �F-"� .?�	 (7�@� u�0 �F�H�?�	 ��� _H	� ���&D R�^=�	 �i!	�T .2880 

 R�^=�	 ;H	�T � r
��� ������ h&"� �� ���	 �&!���1460  (��	� ����)� 2�@� � ��/� ���D��� >V� �� ���

 ���@� ;<� �� �K7�-� ��&� �F-"� ?�KH&� .?�	1 ��#��� (�.�&�  

 
 TF�1: ��)�N� ��A� �*NQ�  ��WA� � � �������� :_L"�1399. 

  

 9	 B#�[G 8
	 ��75 ��	� ���  e&��� ��	�	� ����	&#�� Sentinel 1� �Y�& Soyuz  ?�� �� �G��	 (
�x  ��9��

SLC  �� R&� 9	Image  �� &��	�
�XG VV �! �(+  �@�� � 2�� Y
 y	���T ���� �� 9	2 �L�!	 2014  �=27 �W&� 

2019 ;�/)= .�� ���^��	 �?�	 ��� ?�	���6�'�	 ��# `�4�� Q�)� �� ����6�� 9	 ���^��	 �� � m!&"�7 ;��0-

�	�	 StaMPS 4.1-beta    R&� 9	 M�F)= 8
	 �� ��� ���^��	 (�&H� R�^=�	 2�� 8�"j@# .?�� 6�'�	SRTM 30 
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 ]�EI1:  ��A� TQ��QD �,��b$ ��b�	�Y�*�$ �� ���:�D��  � �������� :_L"�1399. 

]�� ����  

2/10/2014- 31/5/2016 

J�� ����  

18/7/2016 – 28/12/2017 

JAD ����  

9/1/2018 – 27/7/2019 

 4�Q�� �@

4�A�� 
-,��$  ����� 

 4�Q�� �@

4�A�� 
-,��$  ����� 

 4�Q�� �@

4�A��  
-,��$  ����� 

68 20141002 1 42 20160718 1 35 9/1/2018 1 

5 20141114 2 7 - 20160811 2 78 2/2/2018 2 

4 20141208 3 75 20160904 3 40 26/2/2018 3 

22 - 20150101 4 25 - 20161022 4 78 22/3/2018 4 

76 - 20150125 5 72 20161115 5 77 3/4/2018 5 

8 20150218 6 20 20161209 6 16 9/5/2018 6 

3 - 20150302 7 51 20170126 7 9 - 21/5/2018 7 

57 20150326 8 52 20170207 8 47 8/7/2018 8 

34 20150419 9 2 20170315 9 28 - 20/7/2018 9 

84 20150513 10 51 20170327 10 45 25/8/2018 10 

70 - 20150606 11 66 - 20170420 11 29 - 18/9/2018 11 

80 - 20150630 12 43 - 20170502 12 0 30/9/2018 12 

116 - 20150724 13 63 20170526 13 111 24/10/2018 13 

0 20150817 14 0 20170607 14 4 17/11/2018 14 

14 - 20150910 15 15 - 20170619 15 59 29/11/2018 15 

84 - 20151004 16 3 20170701 16 79 11/12/2018 16 

88 20151028 17 47 20170725 17 41 16/1/2019 17 

13 - 20151121 18 16 - 20170818 18 4 5/3/2019 18 

5 - 20151215 19 28 - 20170830 19 38 - 29/3/2019 19 

53 20160108 20 29 - 20170911 20 47 10/4/2019 20 

3 - 20160201 21 61 20171017 21 78 - 22/4/2019 21 

14 - 20160225 22 43 - 20171029 22 25 4/5/2019 22 

43 - 20160320 23 4 20171122 23 44 21/6/2019 23 

104 - 20160413 24 2 - 20171210 24 39 15/7/2019 24 

26 - 20160531 25 117 20171228 25 29 - 27/7/2019 25 

  

4����� ��QD T@�E$  

 ��� 8�7�	 �	��8��	�	� ('"� ;D	�= ���A B�	��<@#� ;
���� Q�&=1 )1989 9	 ���^��	 �� (3  �
&V= ��&�

 ���^��	?�� �	�H 8
	 .Y�"<=  	� ��W�� �= ��	9�� n��F� �� Y]&! ���4� *	����= z�,�=  �<�	��� ��  :-�

 ��K�	 �� � 8��9S/�,�(
	&# � hA Q
	�� �# �� �� (� `#	� ��
9 ��@�0	 ?�/��H �� � 9�� � >� �� N�� �� .�9��

 ('"� ;D	�=�
&V= �� ��	�	� ���2  ��# 8��A Q�&= �!�[
� 	&#�� ��� �� ��� >V� >�!�= `# �� ��	 ��� bD	 ��
                                                      
1 - Gabriel et al. 
2 - SAR 
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&V=  ��

 6�� �
&V= {�������G �
&V=  	&"0 �� Q/�,� �	�0	 *�&C �� �!  ��"�4#��7&=  h�g ;C�T 8
	 �'��� .��&� (�

 �� 9� |X�D	 ;����
&V= ��� (�) �Hooper, 2008( �F/T ��#��� ��'
	  ����	� �� 8��9 ���&G (
�'��� |�K�

��	&#�� �
��  �TC�; (���9 bD	 �� �
&V= .�"�4# �&-��@# �! 9	  �-�	�1  z,��?�	� 9�  ?���� ;D	�= ��7&=

��� R&@'� �"] �^7&� :?�	  
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Abstract  
Landslide is one of the natural hazards in which monitoring the displacements and changes requires the use of 
special techniques due to its slow, continuous and gradual movements. In this regard, the PSI technique with 
extensive terrestrial coverage as well as high temporal and spatial resolution, is one of the most accurate and 
low-cost remote sensing techniques to identify and display displacements. Since the village of Mashayekh in the 
city of Mamasani in Fars has been facing the problem of landslides for several years, and this phenomenon has 
caused the gradual destruction of the houses and farms of the villagers, so, this research tries to evaluate and 
monitor the displacement of the landslide mass using the mentioned technique. For this purpose, 75 radar images 
of Sentinel 1 were selected during 3 periods from 2014 to 2019 and were processed by PSI method. Based on the 
obtained results, the maximum displacement rate at the landslide mass from October 2, 2014 to May 31, 2016 at 
the rate of 1.5 cm per year, during the period of July 18, 2016 to December 28, 2017 at the rate of 5.3 cm per 
year. And during the period from January 9, 2018 to July 27, 2019, it has reached 5.7 centimeters per year. In 
addition, the area of landslide mass has been expanded from 3.5 Km2 to 4 Km2. The results of the research 
indicate a continuous and progressive displacement in this mass in the study area.  

 
Keywords: Landslide, Displacement Rate, The Permanent Scatters, Mashayekh Village, Sentinel 1 image. 
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