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1-&����   
           D -M� G��L� �@ �
HS� ���K6 �� ��� D EF��

   b%' � c��� d�B�#   ��� ���@       D �"�@ 0� Q��!6 ��?
 ��� 0���*)Williamson, 2001(   � �M�* (�M"e6 �� �6 f

     �6 XHI �����* ���� 0� �%��    0� 0� ��!,     �@ 0��M��
�6       0aMB�6 ���5&	6 g�%# ���� ��#       � ���M)6 ��M?

  ��MM��� �MM� h�MM` !MM? ���MM6D � �MMe�I  � ��MM�K# � �
�D��         �!M� C��^# � 0�VF# �� � �!�, .     �� iM�#!# ���M�

     �� ���� ���5&	6 g�%# ��5* G���     U�M5&� �!M� �`
          ��M` 0M&*!, ��M� 0M� �RM* \�!I D G��HI .  D �M_!�

0L�' 0� ���` �� ��,��	���   ��M?»  M �M%��   �!M�? « �
» �%�� M ��* «  !M�? �� ��� ���� � �@ ���� D EF��

  ��� �����* �  0&`�   0&	�� �         daMB# �M� 0M� �M�    ��M?
   A�I �j�&� ��k �e�&B6        �0M���� �*!,�M&* ��M���`

�!&)4CMMM$�' �G�MMMI�L#� �jMMM��  ��l�4���MMM�? ����
         � �!"` � �K�LI ���*!+' ��K�LI b���6 � �D�����

�6 ����!� �"�� ����6 � ���&��� ���� 
(www.wikipedia.org/Remote_sensing). 

         �M6 ��� D EF�� D b6�' �e�!K# 0m� �!�    ��M#
 -e, ���k :»           �M� ��M�� D -M� G��L� ���� D EF��

  �* � !�?          0M�
�� �M� h�` !? ������ G��HI ����&�� 
     ��� C��^# \�!I D ������ ��       ���?�V� �� � ��K6 ���?

  �6 -�� 0�            �� � 0�
�� � h�` �� ��5&	6 g�%# 0� ��@
����� 0K4�S6 ���6 ����� «)Williamson, 2001.(  

          ��M6D 0M� ��� D EF�M� E���� ��B���# !]�6 D
    � 0� ���)� ������ Y!&_  !Mn,� n-�1     U�M� ��1839 

 �6D�� ��H�6  ��!, . U�� ��    ��?1882   �# 1889   �!M� 
o)�       �6 ���e&� -��� D ����? ���!�  �` .   Y!M&_ ��

    U�� �� �%���?1909 0�           U�M^# �-M�� ���!M� -M��
��%�          �M6 f�` ��F� ��� D EF�� �����* � ��� �� �
�"6           �M6 �0M��6D �M� �� � U�^# ��!#   	M���   Y!M&_ -

             ��� D EF�M� �!M� ����M�* �� D ���e&� � ���?�6
        ���?�6 ��&	B� p�#!� 0� ��^� 0� ��!%`!�0�    0��M��

    ����` !�?�%' ��^#)\��� ( �6 �        AMS� 0MS5� ��M#
   ���?�6 ��� D EF��   -	�� � .���?�6    ����`�? �

0�   g�!�# (��2      U�� C��� �� V�� 1960      p�M#!� �RM* 0� 
 � �` �@ 0             ��� D EF�M� �M�� ��!M� ��!���� �� �?

-`� ���	� -�%?.12  
��� D EF�MM�  ���MM?)�!&6!,�MM&* ( �!MM� ��

05���    �50   ��� 04�M�  .   oM)� ��&	MB�      ���M? ��M?
    	��$� ��!� �� � �!�!��        U�M� �� �?1920   (�MF� 

   o)� �@ �4� �����        -M*!$� �!� �!� ���&_ �� �? . ��
 U�MM�1334�  oMM)� -MM`�!� ��&	MMB  ���MM? ��MM?

 0� �!�!�   ���)�!6 0����       0� �` (�F� �?5     0M� U�M� 
 ��6�F� D�� .        �!M� ��M��!� VM�!%&6 -�4�K* ��&	B�

       ���?�6 ��� D EF�� �D�
 �� ��` ���      U�M� �� ��
1352           �M��6D b��M�6 ���?�M6 ��&	B� p�#!� U�L�� 0� 

)Landsat-1 ( ' !MM&*� o�MM�s# �MM� 0MM� ���MM�bMM%  ���@
 ���?�6 G��HI            JM'��� � 0M6��!� ��6D�M� �� �  -M��

             0M� �#�M6 D oM� ���=6 !&*� (�� �4� f-*!�=� G���
     -*�� !��+# ��� D EF�� V�!6 .     U�M� �� 0��%F6 ��

1356          ��!_ 0� (�� ����?�6 D ���e&� t!I i4�� �� �
     ���?�6 !���a# ���!�, ��$&	� ia� �      -M`�?�6 �� �

!� u!��.  
   U�� ��1371          o�M�s# ����M� ��M
� ���M6 \LI �

            �!M� ��� D EF�M� V�!6 ��!� ��� D EF�� V�!6
     �e�# � w!$�# � -	� G�D� 0� �&4�� �&�!` i4�� ��

  �` �=,� \��� .    ��� i'�6 0�»� «   ����=6 ��
� ���6
»          � <�!M* �!M�Z)# ���4�# ���!_ �<D�!� ���5&	6 =_

      EF�M� G�M�HI b�D�#   ��� D)   ���?�M6 !���aM#    � �
  <�� � ���%���?   !$�� ��? ( ���e&� �!�  ��,���� « D

    -� V�!6 �� ���� A���� .!�      ����M� �!aML# g��
  V�� ��` ��� :»   ��$&M�� 0M���         �M&4��!�W � �M&4�� ��M?

�6        -M���� � �$�?�M%? �� -	���        �VM�!6 �M� ��=M,
    �!"� � ���e&� 0� G���L6    �HI D ���!�  ���?�M6 G�  �
<�� !��MM� � �#�MM5�5^# F�MM���� ��MM?� b��MM�6 ��MM6 

����%� ���6D«.  

                                                           
1. Daguerre 
2. Tiros 
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     U�� �� �@ i��K&61382 !� �    ���6 g��9   ����M� 
        G�M�HI ����M�* � G�I�L#� G�D� G���&_ � A����

0�    0��a6 �!' ��]�6        ����M� ���R* �4�� ���` ��?
 -�4�K* �6�%#         ��� D EF�� V�!6 �&�%��
 ��? �!�

�` U�^6 �!� ���R* ��6D�� 0�.  
          G��M� �Me�&B6 w�M? �M� �D�!M6 ��� D EF��

�6    0��, 0� ��!�,   0� �       �?��"� ���6 D �_!� �� �D�!6
 ��6D�� �    ��� � ��6!* � ��_� ��?  �� ���,���, ���%4

   0&*!, C)` 0��6D ��  �� .    ���D�!6 ��?�!���� 0�%' D
        0M� U�M%' 0� 06� ��       �M6 ���M` ���M6 �M�k     � ��!M,
�x b���6 0� ��,����_ �6 ��� Y�'� y�� ���`:  

�  ��&M��� �MM���` : ��� D ���e&MM� �M�   D CMM��
 ��M?
   0� ���� D EF��   ��� �z��     ���?�M6 ��M?     <�� � �

     �MM��!� �%MMN ��MM"�@ <D�!MM� ��D�!MM6 �MM��'
0MMMN���   <��MMM� D �MMM`�� �MMM��6D ��MMM?  ��MMM?

��&���    �M6 �0�����`     ��M#   0M�_�6 0M��,!?     �� � �
          G��]� �@ !� � U!&�� ��B���# � �$�?!* ��{@ ��!


�!� . 
� ����`�? :���?�6         ��M? -�KMN� �M���`�? ��?

   �6 ���!� � ���6D           �!M� �M%"6 ��M?�V� � �M���
E��     0� �? -�KN� ����   �6 ��%`      0� ��^� 0� f���@

�6         I b��M�� Y�� �?�V� �� D ���e&� �� ��#  �MK�L
     �|}�MM� � w!MM� �C�MM� ���MM��!, ���MM*�I !MM�]�

   T�' G������ � �4�	)�_  E�� � �       M� � �!M� �M��� 0
  �� ��S_ b��6 .  ���?�M6 !&���       � �M���`�? ��M?

-4��      �6 !' � -�!��6 �?   �M��� .      �� U�M
 ��M� ��
        ���?�M6 G�6�M_ �M�� ��?���� D �_!�     ���M? �  

   M,� ���aM_ EB� 0� M �@ D ��B� �� M  ��M` �=
-� .           D ��MB� ���M%4@ ���M� �� U�MZ6 ��M�� 0M�

           ���MF# <�!M* ��M���`�? G�6�M_ VM�!6 A����
        �� �-M� �M���`�? 0M��6D �� G��HI      0M� �4�M


    C%
 G�D� � �@ -�!��6 �     ��� ��M"�!� ��%4@ C5� .
G�D� �MM�  �VMM�!6 ��MM����� ��MM6 � �MM?��� !MM� 0MM��_

    ���� 0K��# �0'��� ����6D�� ��&_��    �"�� !��]� � A
  �6 G��]� U�%�          ��M%4@ -4�� D �,����%� 0� � ���

  ��� G!�=6 ��    ��%a# 0� ����%4  �!�,    �MKS� ��M?
0��6D �� �6 Q��!6 ��?  �D�!�)Lyall, 2009(. 

  �MM���`�? ���MM"' ��6D�MM�)WMO(1 U�MM� �� 
1947 0�         ��D�M������&� ����)%? 0� �&_�!� ��]�6

  ��"' ����`�? ��L"�   -�4�K* !$�� � �       � yL#!M6 ��M?
 ���` 0� ����`�? G��HI 04��L6 \���#  �M� � !{~6 � 

    -�4�K* be� 0� (D} -��e�       �M` o�M�s# �!�� ��? .  �M#
  U��2008      ��6D�M� �M� 182        ��ML"� � �0&M`� �RM� 
b%'   ��� ���@      ���?�6 D ���e&� � �?         ��M]�6 0M� � �M?

    ��M�� �&	M�� �!'       ���M"' ���M�)GOS(2    ����M� �� 
w�?      -� ��� ��' ��_ ��? .    ��!&�� �g�� �� !�

 ��� 0�   ���?�6 ��?       ���?�6 G�6�_ ��? 0� Q��!6 �   �
  �6 ��L"� �          �M6 �?!M* � �S�!M` � ��B�      0M� �D�M�

   �&	�� G��4�# ����&� �!����   ���?�6 ��?     Q�M�!6 �
   �? 0�)���       T�M' y�!` 0� Q��!6 ��?� (   -M��_�� �

���� .        U�M� �� VM�� �6 ����1337       ����M� iM'�6 0M� 
  �D�' 0� Q��!6           ��6D�M� ���!M� 0M� �!� -4�� X�^4 
 ��� ����`�?             ��M` ��M� ��6D�M� -��RM� 0M� ����%4

 -� ��6@�� .  �!"� ������ ��6D��    ���?�6 D ���!�     ��?
    U�� �� ����`�?1983  o�M�s# 3      U�M� �� � �M��!, 

1986    � ��� 0� Y�!`            ���MF# 0ML�' 0M� 0M&L4 0M� ��!
 -`� ���s# V�� ��6D�� -�4�K*)Lyall, 2009.(  

�   �!M^� -�!��64 :           D �M� � �M��� ��!M^� D ��M]�6
�!^�       �K�LI � �!�� ��?)     � �6���M� �04V4D �C��

 �"�� V' (          � i�!B# V�� � ��� �� b���� 0��� � -�
           \M�!I D ��&� 0� � ��6D ��!6 �� y�^6 E���!*

         �M6!��� ��!M� �M�� ��� D EF�� ��?�V�   �!M�, .
(�]�    ��6D�� � �?   ��� ��?  0M� ���%4    -�!��M6 ��M]�6

       M D �!�,�MM�' �MM� M C��MMK# ��MM��%? � ��MM_

                                                           
1. World Meteorology Organization (WMO) 
2. Global Observing System (GOS) 
3. Covention for the Establishment of a European 

Organization for the Exploitation of Meteorological 
Satellites (EUMETSAT), Geneva, 24 May 1983. 

4. Disasters Management 
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�!^�        -M�� � �MK�LI ��M?        o�M�s# !�M� 0&_�M�
��`  �� .      �M6 � �?��"� Y�� �� 0���       U�M� �� ��M#

 0��&���!�� C�1  0� �          �D�M� � �M?� U�� �� �z�� �?
             D EF�M� 0M� bM'� �M^&6 CM�6 ��6D�� 06��KS�

���2   C� �18    ��")&� 0����� 31972    U�� � 18  � 
19��� 0����� 4-*�� . 

�  ���6 !$�� :        ��� ���6 0� ��*!� ��� D EF�� �!����
  �%� ���^6 ��`          E��M� -_��M` � �M��!� � ��!M,

   -	�D y�^6)        Y�M� � �? �|�_ �p@ b���6 �,��4@
�,��MM4@  ��MM?��VMM� ��?!"MM`(g���MM�� �  ��MM���`

          ��M��6D!�D b��M�6 u!B&M� � w��M&� ����D!���
 !MM$�� D VMM�� �MM"�� VMM' � �MM&�K%' ��!MM# ����MMK6

0MM��6D    ��&	MM? ��� D EF�MM� ��MM?�!���� ��MM?
)Alavipanah, 1388.( 

  
1-1-��'(  )��*+ ,�.'/ � �"

    /��� �� �� \�5^# ��      EM�!� 0M� ���,       �M� D ���M?
-� -��:   

-   �MM�_� ���MM5
 (�MM]� �� �MM�@)�MM�6 ( ����MM� �MM6
 ��� D EF�MM� (�MMF� �$��MM$k ���MM��� �aMMB�6

���?�6 � ���?  ���� ��'� � 
-   ��� ���� ��@   (D} ���%4      J��6D �� �aB�6 �!'}

-MM�4�K*  � ���MM? ��� D EF�MM� 0MM� Q�MM�!6 ��MM?
���?�6 ���� ��'� � 

- ��� �MM�@ MM? ��� D EF�MM� D CMM��
 ��MM? �MM� ���
���?�6      ���&� -����� �)�!�=����&� (   ��M,�� ��

����� � 
- ��� �MM�@   � ���MM? ��� D EF�MM� D CMM��
 ��MM?

���?�6            -M�)4�6 (�M]� iM4�� �� -��%
 U�%�6 �
�!)* ��� 

    E�!� �� 0� ���$B��� �!�         �M�� c!M* jM� �?
-� 0&*!, �!� �%�� <�)�� ���6 � ��` t!I: 

-   ��` �K� ��k!?        ��M� 0M�!� �� 0M� -�     �M��%4
(D} �MM���   ��� D EF�MM� ��aMM_ �� �MM�!'}

  ���?�6 � ���?     0M� D�M�? �M4� ��!M, bN� �   �MW�

 0��� ��'�     0M�6H� � �?           ��M� 0M��6D �M� �� ���M?
(D}  �MM�!'})��MM?�K6 ( ��� D EF�MM� ���MM6 ��

���?�MM6  (�MM]� �� � -MM� ���MM�!� i��aMM# 0MM� �
   VMM�� �MM�_� ���MM5
     �� 0MM�%' D M �MM_ �MM�

��� �!�=����&MM� ���?�MM6 ��MM?     ��MMk 0MM� M �
�6 ���_.1234 
  

1-2-�0�
" ��� �� ����   
         0� � �? \�!I D -� �)%6 ��� D EF��    0��M��

       ��M` (�MF� �!$4�M� �� � ��4�� � �%���? ��k ���?�V� .
 ��4�� ��L�         0M?� �� �?���� ��?D!6 D ���? ��?    ��M?

1890   � 1900     �^� ��` t!S6 i'�6 ��H�6     ���M?
  -4�� X�5
 ������      ���? ��R* D 0� ���?     D!* �� ��`

    �6 ��L� �"�@ ���6D!� �!%��     �M��!, ���M` . �M"6    ��!M#
  -MM4�� -MM��6 �Y�MMN�6 -���	MM
 CMM�4� -MM��? . ��

 �!MM%�� �MM� �@ Q�MML#� � �MM? ���MM5
 -MM�?�6 ��aMM_
��� ��'� ���� 0�!]� 0� �?����:  

�  �%��
 0�!]�  -      �!M%�� �}�� ��R* !� �?���� C6��
���6D  f��` 

�           ���aM&_ \
 \�K# (�� � �? ���� �6�%� 0�!]�
 � f�"�@ �!%�� �}�� ��R* ��a_�� �?���� �!� 

�    !� 0� 0���6 0�!]�         ��	M5# 05LI �� 0� �? �@ g��
�6  ��` :           0M� ��MK6 Y�Me#� �# ��6D 0� j��V� 05LI

       �-M� EF�M� ���6 ���� -�%��
 -^#    0M5LI � 
              0M��,!? D u��M_ � -M� �D@ ��R* 0� �@ D !#}��

    ���6D!M� -M�%��
 � -�
HM�)Ziaie, Bigdeli 

2008 (.  
 ���MM? 0MM6���"� � U� ���MM"' �MM�' D E�MM� �MM#

                                                           
1. General humanitarian principles 
2. UN General Assembly Resolution on “Principles 

Relating to the Remote Sensing of the Earth from 
Outer Space”-1986. 

3. “The Declaration of the UN Conference on the 
Human Environment” Stockholm, 1972. 

4. Report of the UN Conference on environment and 
Development, 1992 (The Rio Declaration). 
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1919 o���� 1           �� � ��M� <!�=M� ���M6 -	B� 0�!]� �
 \MM
 0MMF�&�    �?���MM� CMM6�� � ���aMM^� -MM�%��


    ���6D!M� �!MM%�� �}�M� ��RM* ��aM_��  !MM' �M"�@ 
�6  �`)Ziaie Bigdeli, 2008 .( ��6 (�]� �� 0�!]� ��

   ��� 0�!� � �?����     �M6 U�%� ���%4   �M��!, .   ���M6 ��
38       U�M� �� 0� V�� �!� �6H� ���"%' ���6 ����� 

1307           D ��M6D jM4�6 ���a^� \
 ����� i��a# 0� 
         -M� ��M` ��!aM# V�� ��6D �}�� ��R* .    jM4�6 =M4

 �6 ��6D  #            � �x�M^6 ��RM* �� �!M$�� w!aM# D ���
   �M�� �!�,�M�' ��_ ��6D �}��)Katoozian, 2008 .(

       �6 0&*!�=� (�� � U� 0�!]� �D�!6 �6      ���� �� � ��`
���      -M� ��M` o)K�M6 �M? ���%4)Ziaie Bigdeli, 

2008.(  
   ���6 ��1      � ���aM^� -M�%��
 ����=M6 0M6���"� 

  -4�� 0��� C6��      �M? ��R* !� �?��        -�%M�� 0M� ��M`
         -M4�� 0� ���^6 Y�N�6 �� � -� ��` 0&_��`    ��M?

 -	�� �R� .  ���M6 ��2     ��!M6 � ��ML� ��D@ CM� VM�� 
��       -M4�� �6�M]�!�W ��?�%���? �!N       �� �M?�K&6 ��M?

     E�� Q�!` �_!� -���� 0� (V�6 ��� ��6D   ��M` ����
-� .             �#�6�M� !M� G��M]� U�M%� Q�!M` �� 0�%' D

   EF�� ��k  -� ��� D .       U� ���M"' �M�' U�I ��
w�MM? �MM� ���MM? ��?�MM��D�� � ���MM���`  ��MMk ���MM?

   ��M$��� D ���!�!��a#           \I�M�6 � �%M`� �6�M]� ��M?
            !M�,�� ��?���M� �!M� ���M�D -M�%? ��� �$�'

  -� ���� ��' .    E�� ��%? 0� 0'�# ��       0M� ��M� 0��6D
  ���6 ��27  -M4�� 0M� ���` ��� 06���"�    �� �D�M' �M? �

    ��$&�� D ���e&� 0� �`         �!M%�� D!* !� � ���)� ��?
           b���� � ���� Y��%6 �� � ��D�� D�F6 � �"�@ ���6D!�

     ��$&M�� 0��, �� C%
 b��6      ��M_ ��M? �!M%�� �� �M?
���` .   ���6 ��3  -4�� 0�           0M� -M� ��M` ��� �D�' �?

             ��6�M%� �M�%� �M� �6�M]� �M��56 ��k �*�? �!�
  I��6 � �
��          ��M�K# 0M���%6 ����M^6 ���� 0� � �5

          ��M`�L� 05S�6 �@ �� D�!� 0� D�F6 �?�%���? 0� ���� .
   ���6 g��!�15        �M��� ��*!M� �'��_ ��?�%���? D�!� 

      �!M�, G��� ��` ���K# ��?!�	6 �� .    ���M6 g�M�!�

32             �&M`� G��M� �� ��*!M� �6�M]� ��M?�%���? V�� 
�D�'    �6 ��aB6 06��     ��� ����#   ����� ���? �!%��

���� ��L� �@ D �� � ���` . ��� D EF�� �i�#!# ����
) �? D (0�    �6 ������ 0����       ��!&	M, ��)` 0� -	��#

 ��` C�%^#)Lyall et al., 009.( 1  
         U�I �� ���%���? -K�� ��!* 0K��# 0� 0'�# ��

   ��M� G�!56 ����# �(�� ���"' ��'    ��M��' �M��%4
    0�!� �� ��       �D�M# ��?�K6 0� ��^� 0� ��` g�	
   �

 U�MM� ��1944   ��MM?�K6 0MM� 0MM� ��MM�� i��aMM# 0MM� 
��� ���%���? -� w�!K6 �,�)�` �6�]�!�W ���%4.2  

       o���� 06���"� 0���6 �#�!56 �%R&6 ��?�K6 ��
-� .  ���61           0M6���"� �M�� �M)
 ��M?�K6 �� 1919 

            -M�%��
 \M
 �&_��M` -�%�� 0� !� ��L6 � o����
   -4�� C6�� � ���a^�          �}�M� ��M? ��R* 0� -L	� �?

 ���6D!� �!%��     -� ��!� �!)# ��` .     �� ��M� !� ��H�
  ���62            ��M^4 0� ��� \
 ���� !? 0� -� ��` �!56 

          �� � �?���M� !$�� ��?�%���? D�!� ��&��6 �� �6�]�
    �!%�� D �&%	�      �D�M� ���M^6 �� Y��%6 ��_ .   �M� ��

 )�)e# ���?�K6         �M&4��!�W � �M&4�� ��M?�%���? ��� �
           ��M?�%���? �!M� ��*!M� ��?�K6 � -� 0&*!, G���

�6 !' �&4��!�W  �&4�� ��?�%���? 0� � ��`)Jabari, 

2002 .( �MM��»u « ���MM63 �MM6 �!MM56    D�!MM� 0MM� ���
  -4�� M �&4��!�W M ��?�%���?     �&	M��� �'��M_ ��M?

 �`�� D�F6 .     ���6 U�
 �� ��9  �� 0� -4    �6 �D�' �?   �?�
  0���%6 \I��6 0�       ���� ���K# D�!� �!� � � .  �� ��

            ��?���M� -M�%��
 \M
 -M���� G��!MN !� ��?�K6
��$&MMM�� D ���e&MMM� G��MMM� �� !MMM$��  G�� � �MMM?

o)�              ���M6 �� g�M� �� !� � -� ��` ���s# ���!�
36 E��        �6 -4�� !? 0� ����!, ����      D ���e&M� ���#

��$&��   o)� ��?          ���6D!M� �!%�� D!* !� 0� � ���!�

                                                           
1. Convention on the Regulation of aerial Navigation, 

Paris, 1919, www. Aviation, go.th/airtrans/ 
1914.html 

2. Convention on International Civil Aviation, 
Chicago, 7 December 1944. 
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  �6 D�!� �@                 0M� Q�M�6 � �@ �M� � �D�M� Y�M�%6 ��M��
 ��� ���_ y��N -����)Jabari, 2002.(  

  ���MM6 g�MM�!�8   ���MM� ��MM?�%���? D�!MM� VMM�� 
                �RM� ��?���M� D jM� !M? |�M_ D!M* !M� ����!�

   �D�' �&`� ���� ��?�K6       G�)� -���� � ��aB6 06��
�D�MM' �� u��MM�6 -	MM�� D�MMF6 ���=MM6 0MM6�� . ��!��MM��
  0� ���? �������         0M� Q�M�6 �'��_ ��?�%���? J����

           G��M� � �!%�� D!* !� D�!� 0� -� ����� -5*�6
�6  �!�, .  �6 -5*�6 ��           D�!M� �M�k �M� j� �!� ���#

��!, (H� ���^6�� ��?D�!� �� � ��_.  
      �%M�@ ��M?�K6 �� �g�� ��!��      �D@ ��M?11992 

E��     -4�� ��?�%���? 0� -� ��` ����   �M?�K&6 ��?
           �!M%�� D!M*!� �6�M]� ��?���D�� (�F� �!� ����&� �@

      �M��� D�!M� �M?�K&6 ��?���M� !M$��)Lyall et al., 

2009.(  
 04�56 0� V�� A�&B6 ��?���� ��6 ���5
 (�]� ��
              ��aM_ �M� �� 0M� -M� ��` 0'�# ��� D EF��

�!N               ��!M
 0M4�56 �� ��M� 0M�D�6 � U��MK# ��MF� G�
        f��� ��!* -�%? G��HI i	� G��!N � ���a_
            !M�]� �#�6�M� c��MK# � ���aM_ ��!
 -�%? !�D

    �&	�� \�!I D G��HI i	�        �M� ��� D EF�� ��?
   0��, 0� ��!
 ��           c��MK# �� b*� 0� 0'�# 0� -� �

      �a_ ��!
 -���� G��!N !� ���s# �   �V' ��B` ��
0W�W�   X�5
 ��?    -M� ���� .       ��M� �g�M� �M� !M�   �

 �����* 0��, �� ��"�   � �M��' ��?�V� D ���e&� � �?
         iM'�6 � G��HI C�a^# � �I�L#� ��D�!6»  �!M6

���aMM_ ��!MM
 «�MM6  �MM���)Froomkin, 2000 .( ��
    ������ D ��^6 G�6�56 ��&	�$�         !M� ��M` iaM� ��?

 �%���? ���    -_�� ������` �!� ��_ ��?     � �?D�M��
 -�4�K* !$��           D�MF6!�W G��� 0� � 0��!� ���� 0� ���?

��` (�F� �6 ���e&� �� �4�
�� �����  ������ ���L6 0�
 -	�� dB�6 (�� ��)Lyall et al., 2009.(  

  

1-3-���
"�� ��� �� ����  4�1  
 -*!��� ��       0M� ���R* (��� ��V*D�� ��?      D �zM��  0M%��

          <��M� (�MF� �� ��'!* ��R* D ��&	�� �!� (��    ��M?
               G�MI�L#� -6�M_ �� �RM* �M� � �M` ���e&M� �%��
 � �MM���`�? VMM�� � ���MM�V���# � ���MM��� � �#!��MMB6

     -M*!, �!� ��� D EF�� .        ���M%? g�M� ��M%? !M�
       � �M�'!* ��RM* D ���e&M� 0M��6D �� ���M5
 Cm�	M6

  -�4�K* ������ p�k��k  �? -4�� �       U�M� � A�&B6 ��?
  -�4�K* !� ���
       ���?�M6 � ���RM* ��?       0M'�# ���M6 �

X�5
 ��� ��?��"� � ���� 0� � M ���%4 ��6D�� �z��  ��?
��MM�   -MM� ���MM� M �MM��%4 . �MM� �� Y�MMN�6 ��&	MMB�

      �R* ���5
 (�"e6 -_��` ��a_)��'!* (   jM�)e# �
     -� T��' � �? D �@ .��%?           �M` 0M&e, 0M� ��MI  �M���

  -�4�K* !� ���
  ��� ��?        ���M
 � �?���� ���? ���%4
 -4�� G���&_           � ���aM^� -M�%��
 C� !� ��&L6 �?

 -4�� C6��          ���_ �!%�� �}�� ���? �!%�� 0� -L	� �?
  -��"�@ ��@ � .    �%� � C� �� �6       �M�'!* ��R* !� ��#

              -M�4�K* !M� �M��_ �M��� U�M� 0M)�� f�!M� U�%�  
  �?����           -M�%��
 -M^# �R* �� � -� ���
 �R* ��

-	�� ����� ��?.  
            �M� �RM* D ��]�6 0� ��� �&	��� �&� i�#!# ����

 -	�k ��'!* .        �M�6 �!%�� ���
 ���K# �� -� �K�LI
)���? (  ��� �!%�� �    ���%4)�'!* (     ���M
 ���M5
 ��{@

    ��� �?�_ G��e&6 j� !? !� .   �� ��M� D!M6 ��a_ ��
  ���=6 �!%��   X�Me# M �'!* ��R* A�!K# 0F�&� �� � M

  ���� ��'� !]� .���            �!M%�� 0M� �M�!]� �� 0� Cm�� �
             � �M`�� 0&M`� ��M'� �z�	� 0� -� ���' �# ���?

     G�M�
 0� ����&� !�� �!*         �� � �M�?� 0M6� ��M` M% �!
  0S5� D ���R*    �6 Y�!` �     ��� ��6D 0� ��`  0�x�'    <

�MM6 -MM�� D �  �MM?�)Ziaie Bigdeli, 2008 .( 0MM&L4
        �%� � -	�� \��� ���K6 �� 0� ���%� 0&e,��     �M
 ��#
�!MM� ��MM�K# ��MM6D 0MM�x�' �!MM� � �MM5��� . ���!��MM��

                                                           
1. Treaty on Open Skies, Helsinki, 24 March 1992, in 

force 1 January 2002. 



��� � ��� �	
�� ��� �� ��� �� ���� ������

 � ��� �� ��	
GIS� ���  
��
 ��
 � ��� ����� �  �������1390  

45 

              !M]� X�Me# �M'!* ��RM* AM�!K# ���M6 �� ������5

        �M�� ��MI 0M� 0M� ���5&K6 ���@ !&��� 0)���, f�����

   ����� D ��'!* ��R*     �SM� �}�� Y�e#� ��!#   0M� �M��� 
   �M6 Y�!M` �M�_!�� ��6D ��� ����&� ��`     0M� M ��M`

 ���
 ��L�!5#100 !&6���� )62C��6  (-�. 1  

  
2-�5/ 6
78 �� �*9� :�� #����� ;<� �����   
2-1-��"�=�  �"  
� �
 U�� 0� Q��!6 ��?�K6��-�4�K* !�  -4�� ��?  �?

   �!"� � <��� ��          �M� �'!* ��R* D ���e&� � ���!�
 6 �!�          ��RM* ��?�K6 0� 0� ����%�@ G!� !$�� � ��

     �� �-� w�!K6 �'!*27   0���l 1967    i��aM# 0� 
      ��M�� CM�6 ��6D�� �6�%� b%F62    �� �10   !ML&� 

1967 (D}     �M` !'} .     U�M� �M#2008)  0M���l (98 
        � ��&*!�=� ��%�� � ��?�K6 �� ����27    �@ ���M� 

���!� �R6 �.3  
� -5*�6    0� Q��!6 06��     ��M��!,D�� �������R* G�F� 

   M �M�'!* ��R* 0� ��` G!� (�	' ����%? � ���@
 0� 0�»-5*�6  G�MF� 06�� «    �� M -M� w�!MK622 
  C���@1968        CM�6 ��6D�� �6�%� b%F6 i��a# 0� 
��MM��4 �� � 3 !L6�MM�� 1968(D}  �MM` !MM'} . �MM#

 0MM���l2008 ���H�MM6 90 � ��MM?�K6 �MM� ���MM� 
 � ��&*�=�24���!� �R6 � �@ ���� .5 

�  U�MM� �� �!MM�1349 �MM� 0MM� oMM�F6 i��aMM# �MM� 
-5*�6 -*!�=� ��%�� � �@ � �` \^�6 06��.6 

�        ��M� -�4��	M6 0M� Q��!6 ���	����      �!M� �M��%4
  0� 0� M ���R* (�	' D �`�� G��	_» ���	����

-�4��	6 «  �� M -� w�!K629  g��M6 1972  0M� 
   D�� �6�%� b%F6 i��a#   ��M�� C�6 ��67  D�� �� � 

   !L6�&�� �)�1972 (D}    ���!, !'} .    0M���l �)� �#
  U��2008   ��H�6 86       � ��&*!�=� � �@ ���� 24 

���!� �R6 � �@ ����.8 
�       U�� �� V�� �!� ����1352      0M� o�F6 i��a# �� 

�` \^�6 ���	���� ��.9 
�         p�M#!� (�	M' -ML{ 0� Q��!6 ���	����      0M� ��M`

 ��R*    0M� 0M� M ��'!*»  -ML{ ���	M���� «  w�!MK6
   �� M -MM�14 0MM���l 1975 bMM%F6 i��aMM# 0MM� 

 ��MM�� CMM�6 ��6D�MM� �6�MM%�10 �� � 15 !L6�&�MM� 
1976 (D}              0M���l �M)� D�� �M# �M��!, !'}2008 

  ��H�651        � �M�&*!�=� � �@ ���� 4     � �@ ���M� 
���!� �R6.111234567891011 

� -5*�6     �4�K* !� ���
 06��-   -4�� ��?      ��6 �!� �� �?
  0� 0� M ���%�@ G!� !$�� �»-5*�6 ��6 �!� 06�� «

    �� M -M� w�!MK618  !L6�M�� 1979   i��aM# 0M� 
     ��M�� C�6 ��6D�� �6�%� b%F612    �� � 11  �}�l 

                                                           
1. http://en.wikipedia.org/wiki/Space_law 
2. Trealy on Principles Governing the Activities of 

States in the Exploration and Use of Outer Space. 
Including the Moon and Other Celestial Bodies 
(Outer Space Treaty), General Assembly of UN, 27 
January 1967 

3. http://www.oosa.univenna.org/oosa/SpaceLaw/ 
treaties.html 

4. Agreement on the Rescue of Astronauts, the Return 
of Astronauts and the Return of Objects Launched 
into Outer Space (Rescue Agreement),General 
Assembly of UN , 22 April 1968 

5. http://www.oosa.unvienna.org/oosa/SpaceLaw/ 
treaties.html 

� . -5*�6 �����   ��� 06��           � ������RM* ���M� � G�MF� ���%4
 p�a6 ���'!* ��R* 0� ��` p�#!� ��` ��!&�1349.  

7. Convention on International Liability for 
Damage Caused by Space Objects (Liability 
Convention), General Assembly of UN, 29 March 
1972 

8. http://www.oosa.unvienna.org/oosa/SpaceLaw 
/treaties.html 

� . � �����        ��M� -�4��	M6 0M� bM'� ���	���      �!M� �M��%4
 p�a6 ���R* (�	' D �`�� G��	_1352. 

10. Convention on Registration of Objects 
Launched into Outer Space (Registration 
Convention), General Assembly of UN,  14 January 
1975 

11. http://www.oosa.unvienna.org/oosa/ 
SpaceLaw/treaties.html 

12. Agreement Governing the Activities of States on 
the Moon and Other Celestial Bodies (Moon 
Agreement), General Assembly of UN, 18 
December 1979 
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1984 (D}    ���!, !'} .        0M���l �M)� D�� �M#2008 
  ��H�613        � �M�&*!�=� � �@ ���� 4     � �@ ���M� 

��!� �R6�.1 
  

2-2-&��>?�  �	
�� @
$� � �"  
�        -�4�K* !� ���
 ���5
 U�� 0� Q��!6 0�6H�   ��?

-4��      �!"� � <��� �� �?        ��RM* D ���e&� � ���!�
 p�aMM6 �MM�'!*13 !L6�MM�� 1963 �6�MM%� bMM%F6 

�^&6 C�6 ��6D��2. 
�        -M4�� ���e&M� !M� ���
 U��      ���?�M6 D �M?    ��M?

��!� ���MM"' ��5&	MM6 EMMB� �MM��6D ���MM�V���# 0MM6
  p�a610   !L6��� 1982       ��6D�M� �6�M%� bM%F6 

�^&6 C�63. 
�           ��'!* ��R* D ��6D ��� D EF�� 0� Q��!6 U��

  p�a63   !L6��� 1986     C�6 ��6D�� �6�%� b%F6 
�^&64. 

�         0&	M? �l!� b���6 D ���e&� 0� Q��!6 U��    �� �
 p�aMM6 �MM�'!* ��RMM*14 !L6�MM�� 1992 bMM%F6 

�6 ��6D�� �6�%��^&6 C.5 
� 6H�0MM�  D ���e&MM� � <��MM� �� ���MM"' ���MM)%? 

   0M� ��'!* ��R*     �!M"� ��M]�6           0M%? bMe� 0M� � ��!M�
      U�M
 �� ��?���M� ��?D��� 0� �z�� ��$� �� ��?����

    p�aM6 �0K��#13  !L6�M�� 1996   �6�M%� bM%F6 
�^&6 C�6 ��6D��6. 

  
2-3-�5/ '� ;��� ;<� �	
�� @
$�   

     
 ���� 0� 0'�# �� �D�!6  E�� 0� ���5      ���` �"�@ 0� !#
     �6 �� �� 0� �4�� ��`         �M��� U�M� ���� 0� ���@
�6 0&_��` �R* !� ���
 ���` .  

1-   o	F# ��D@ C�         G!M� � �RM* D ���e&M� �?
���%�@ .         0&_��M` � 0&*!�=� ���"' G��� 0� C� ��

          �6 !�x 06� �� 0� ����6 0� �� � -� ��`    0� ��!,
-�4�K* * ��?�6 ���R �D�!�.  
A4 (f��'!* ��R* �� �%�� G�5�5^#  
p ( � f����!� �� �m�R* ��?D�!�  

u (  0MM� ��MM6D ��� 0MM� ���?�MM6 ����!MM�  ��MM]�6
���e&MMM�  � �MMM���`�? ����MMM�V���# ����MMM��� ��MMM?
���������.123456  
-4��            -M�� ��6 ���e&� 0��� !� -	B� J�?� �� �?

 E?�z� 0�    �6 ���R* ��?    ����D     � C%� �D�
 -K�� �6
           0M��� �@ �M� 0M� �#H)�6 � ���R* G�5�5^# Cm�	6   ��

�6    -4�� ���)%? ����` �6 ���!N � !$�� ��?  � �D��
  � �MM�* � �MM)��)# � �MM%�� ��MM^# iMM'�6 0MMF�&� ��

G���   �M6 �M"�@ b���6 � ���6 ��?   ��!M,)Haidarian, 

1974.(  
2-          �RM* w!aM# � j�%# � i
�a# b�6 C�  .  �M�
  C�        0M� �R* ���a_ i
�a# � j�%# 04V�6 0�    0��M��

  -	�� A�&B6 ��?���� .          �M� G�MKL# � ��M{@ 0M�%' D
             ��M�6 D!M6 ��M�K# \
 ����� ��? 0� -� �@ C�
   0MM%? �MM� � ����MM� � ���RMM* �!MM%�� � ���MM? �!MM%��

0��e�          ���a^� -�
H� D -�KL# 0� (V�6 ���R* ��?
�k!� i
�� ����  ��)Ziaei Bigdeli, 2008.(  

3-     �6�M]�!�W � �RM* �L	M� ��!� �6�]�!�W C� 
     ���%M�@ G!M� C6�� ��!� .       �6�M]�!�W �CM� �M� ��

  0� �R* ��!�        0� G!� ��!� �6�]�!�W � �L	� ��I   ��I

                                                           
1. http://www. oosa. unvienna. Org / oosa / SpaceLaw/ 

treaties.html 
2. Declaration of Legal Principles Governing the 

Activities of States in the Exploration and Uses of 
Outer Space (General Assembly resolution 1962 
(XVIII) of 13 December 1963); 

3. Principles Governing the Use by States of Artificial 
Earth Satellites for International Direct Television 
Broadcasting (resolution 37/92 of 10 December 
1982);  

4. Principles Relating to Remote Sensing of the Earth 
from Outer Space (resolution 41/65 of 3 December 
1986); 

5. Principles Relevant to the Use of Nuclear Power 
Sources in Outer Space (resolution 47/68 of 14 
December 1992); 

6. Declaration on International Cooperation in the 
Exploration and Use of Outer Space for the Benefit 
and in the Interest of All States, Taking into 
Particular Account the Needs of Developing 
Countries (resolution 51/122 of 13 December 1996) 
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     ���M6 �� C6��4 �M"�    0M6��1967   -M� ��M` t!MS6  .
            ��!M^# �M�K� ����%M�@ G!M� � �R* ��!� �6�]�!�W

  -M�4�K* i�5K#        M6D �� �6�M]� ��M?      ���M6 �� f��M� ��
    ��� ���!� ��L	� ��!� �6�]�!�W     ��!� U�L�� ����%4

  -M�4�K* 0��6D              ��!aM# ��M� ��M6D �� � �6�M]� ��M?
�6  ��� .      -�4�K* (�%# �C6�� ��!� �6�]�!�W �� �6    ��M?

     �6 Y��%6 ��� ��6D �� �6�]�  ��` .��     �M���� �*!I
               D �M"�@ �&_�M� u��M_ �M�K6 0M� ���%�@ G!� � �R*

 �M^6    0M� �M�' G�M��%� �D�M
 ���      �M� � M CM6�� ��MI
0MM�   -MM� 0��^�	MM6 GD��MML6 (�MM$�? M �L	MM� G��MM� .

  -4�� ����=6 06���"�  �R6 ��?     0&_�M� (VM�6 � ��M���
       0&	M? tH� C6�
 �	' ��? 0� -�         Y�M� !M? �M� �

        �!M� ��6D ��6 �� � ��]� �L�!B# G��� ��� tH�
     tH� D j� ��? � ��?��    � ���=6 ��?    !$�� G!� �� 

                !5&	M6 �RM* �� �!M$�� -M�K��6 !M? �� �M� � ��%�@
 ��D�	�)Haidarian, 1974.(  

4-  ��� -�4��	6     -�4�K* G�KL# ���%4    ���RM* ��? .
     ���6 �� C� ��7   06���"� 1967       �!M� ��!aM# ���M6 

 -� 0&*!, .         0M� G���ML6 0� ����� !? ����6 g��!�
          !M� �M� ��M6 �� �R* 0� �6�	' p�#!�     ���%M�@ !M$�� G

�6     �M6 �?!* � p�#!� �� C���� �� � ���    VM�� � �D�M�
-4��       G���)6 � ��6D!� D 0� ���?   0M��, �� �!� ��`
p�#!�        ��� 0L�' D -� ��` ���e&� �?     U��	M6 ���%4

              �M� � 0M6���"� �RM� ���M� !? !� 0� ��&	? �#��	_
          M` p�#!� (�	' \�!I D ��@ ���5
 � �5�5
 �!* ��

-%	� �� �    �M� � �? �� ��6D �S� !� 0k M �"�@ D ���?
   ��� M -M� ���%�@ !$�� G!� � ��6 C6�` 0� �R* ��

�6  ��@ .   06���"� ��1972         ��MF� ��M^� � �$��M$k V�� 
       E�M� C�ae# 0� �?���� �!� �&�4��	6 ���k    � �M���

-� ��` dB�6.  
  

2-4-     ���
"�� ��� �� ���� ��B0�C      D
�� �� 4�
��� ��
�? :����  

��%?         (VM4 ���� �� ��` ���` 0� 0��,    ��@) G�M?�K6 (
           Y�MN�6 0� dB�6 � ��_ ��I 0� �^&6 C�6 ��6D��

   ���?�6 ��� D EF��          U�M� � -M� ���� 0&_�!� �
 E�� ���             ��M?�K6 D �M_!� �� �M"�# ���M` �M���    ��M?

     ��� ���&� -����� �R* 0� Q��!6 .  ��� ��� �"�#   ��M��%4 
       � ��� D EF�� Y�N�6 �� yL#!6 ��aB�6 ML   -M� G��

D :»              ��RM* D ��M6D ��� D EF�M� 0M� Q�M�!6 U��
   p�a6 ��'!*3   !L6��� 1986     ��6D�M� �6�%� b%F6 

 �^&6 C�6« .               iM4�� �� 0M)�� CM�4� 0M� ��M_ VM�� �M�
 (V4 ��?�K6        0�6H� D �)� ��*!� � -� ��@    b%F6 ��?

    0� �^&6 C�6 ��6D�� �6�%�  �6 ��%`       � (VM4 ���* ����
   0MM� ���=MM6 U�MM� -MM���� �!MM� (D} ��MML'  0��MM��

-4��  -��? .    -�4�K* -�KN� b���� �i�#!# ����    ��M?
        ���?�M6 ��� D EF�M� 0M� Q��!6        X�M5
 (�M]� �� �

���    -M� �"LM6 � dB�6�� �6�%� C�%4)Hettling, 

2003.(  
      �M6 U�M
 �M� ��            ��aM_ �� 0M� � �4�M� ��M#

�4�K*-             ��M^&6 CM�6 ��6D�M� G�M?�K6 �� ���R* ��?
0�            -M�4�K* !M� ���M
 U�� 0� Q��!6 ��?�K6 �z��    ��M?

-4��       �!M"� � <��M��� �?          ��RM* D ���e&M� � ���!M�
�'!*          ���%M�@ G!M� !$�� � ��6 �!� ��)   ��M?�K61967 

 �'!* ��R*� (E��   ��` ����         EF�M� 0� �� �� D ���
���?�6     �4�K* �V' V�� �-       0'�# ���6 �-� ���R* ��?
 �� �!� .  ��?�K61967         ��MI 0M� ��k !? ���'!* ��R* 

      ���?�6 ��� D EF�� -�KN� 0� ��_   �%� �   �D�!M�� 
    �M�L6 ���� ��k �6�        �-��RM* X�M5
 ��aM_ �� �

��� -�%? ���� !$�� D E��.  
    ��� i'�6 0�2   ���6 1       � ���e&M� ����=M6 ��?�K6 

�!"�    R* D ���!�  -� �D@ � .    �M6 g�� �� !�     D ��M#
    ��� D EF�MM� 0MM� �!MM� Q�L�&MM� ��MM�k ��MM?�K6

���?�MM6  �MM%� �MM&4�� ��MM? � -MM� D�MMF6 �  D �MM��#
-�4�K*    -4�� !$�� ��?            �� ��� D EF�M� ���M6 �� �M?

   ���?�6 V�� � �R*           CM%� 0M� -K��%6 ��� D EF�� ��?
 ���@)Hettling, 2003(0� f     �M�� �� 0M� �zM��1  ���M6 1 

           -M"' �� �RM* D ��KL# ���� ���e&� ����=6 ��?�K6
           -M4�� ���	M# CM� ��M�L6!� �?���M� 0��� b*��6    �M?

  -� ��` \���# .   ��� ��3         ��D@ !M� VM�� ���M6 ��%? 
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<���        -M� ��M��!, ��!a# �%�� ��? . ���M�   iM�#!#
    �6 ��?�e6 � U�� ��%?          ��M'� !M� �*�M� -4}� ���#

   !� �K��6 ��? �&`��    0M6��!� �!M' �      EF�M� ��M?
���?�6   0� �   -4�� 0����        (D} ��* �����# 0� ��� ���?

           (�MF� 0� -� �"��� ����� ��a_ �� �� �  ��M�k
      E�M� G�6V4 0��� U�%�6 V�� �&�4�K*       �� ��M` �M���

��� G�?�K6   0�%' D M �R* ���%4»G�F� 06��&5*�6« �
» -L{ ���	���� «  �» ��	6 ���	����-�4 «   �M?�_ M

 ���)Lyall et al., 2009 .(   ��ML� ��RM* X�5
 �� �D�!6
        -M4�� !M$�� ���6D!� �!%�� D!* !� ���?�6      ���M� ��M?

         D�F6 �EF�� ���6 ��6D!� -4�� D �D�' i	� (�V4
        �M%� �M&4�� ��? � -� ��` ��!%`        0M� ��%M�� �M��#

 ��� c!&� �6�� ���k)Hettling, 2003.(  
  � ��H� �6   �6 ����=6 ���6 !         �� VM�� � �M� -	���

             Y�MN�6 ��� D EF�M� U�M� ��k !? 0� -`� !]�
  0�6H�1986   (V4!�W ���� ��     ��` u�� ��@     D �6 ���

    ��M6D -M`=, �� 0� �� �@)   0M?� 0M� iM�!� (  ��M6D D
            � <!�=M� ���M6 [���# 0� �"�� ���` ��� U�� i��a#

       0� � 0&*!, �!� �?���� Y�'� ��6@�� !'    0M� ��M_ ���
 (V4 U��    ��` C��L# ���@  �� .    U�� �� �i�#!# ����

    ��� �*!� X�5
 i4�� ��    0&*!, ��' ���%4     ���� � ��
   ��� X�5
 b���6 �V'    �6 p�	^6 C�%4  ���` .   D �M_!�

         ����M� � ��_� ����� �� � U�� �� ��?����    ��=M,
�MM�6 ��!MM� ��� ��MM` � �MM� D � �MM� �MM"�@ �MM�6 (�MM]� �

   ��� (�]� �� ��?�%?        -� ��` ��� U�� � �*!� C�%4 .
         ��6 ����� �� � U�� �� �?���� D !$�� �_!�    ��M`

 ��!)� U�%�        U�M� �� V�� �?���� 0��, �� �� �4� ��
    ��� �*!� X�5
 D ��B�     -M�� ��M��%4       iM4�� �� �M�

      ���e&M� � 0'�# ��_�� ��%�?� U��   �M� . ��M%�    ��!M#
    �� M �M"�@ D w!^� �� � M U�� �� <!�=� (�� C�}�
           � �M�6 -M��6 -�%? � G��!N 0� ��?���� D ����	�

�6D�� �"�@ ����� b*��6  ��!,)Hettling, 2003.(  
  

2-5- ;<�          �� ���� '� ;��� �	
�� @
$� �0'+
���  

   ��?�K6 0� 0'�# ��   ��� ��?     0M� 0M� �RM* !� ���
 ���%4
 �` �"�@    0M� ��M` ��       ��M?�K6 �zM��1967     �M�'!* ��RM* 

)OST ( ��R* D ��6D ��� D EF�� 0� Q��!6 U�� �
   p�a6 ��'!*3   !L6��� 1986    ��6D�M� �6�M%� b%F6 

 �^&6 C�6)Von der Dun, 2002(  �M��!� 0� 06� �� �
            ��� EF�M� !M� ���
 ���5
 U�� D �_!� C��^# �

��MM� ���MM5
 ���MM� �� �MM` ���MM` �MM��%4 0MM&_�!� �
�6 ��`.  

     ���
"�� ��� �� ���� 4���F :$�  4�:  G!�=6 
    ����# �� yL#!6»  ��M6D ��� D EF�� 0� Q��!6 U��

  �'!* ��R* D� «   U�� ��1968         !�M� �M6 ��M` Y�!M` 
            �� �%M�� ��"��M�� 0M� ���� D�� 0� ���k G!�=6

  U��1974          U�M� �� (�F�!M� � ���!, 0m� 1986   0M� 
 �6H� ����          CM�6 ��6D�M� �6�M%� b%F6 i��a# 0� 0

���� .             ���� D EF�M� 0M4�56 ��M` t!MS6 ��M&� D
-e4�B6             ��RM� D �M_!� w!I D ��' � ���� ���?

 ���e&MM� 0MM&�%�  ��MM� ��MM?    �MM�'!* ��RMM* D VMM�6@
)COPUOS(1 -MM*!, G��MM�  :  D �MM_!� �MM� jMM� D

-4��  0� M �?      \M
 M 0KM��# U�M
 �� ��?���� �� �z��
  -�%��
  �K�LI b���6 !�     ��M`)         �M� 0M� Q�M�!6 VM�� �

b���6 (   �6 -�%�� 0� �        �5&K6 g�� �� !� � ��&_��`
             ���M� D �D�M' i	M� ���M� b���6 �� EF�� �����

   EF�� C^6)  b��M�6 j4�6(    -M4�� �!M� �      !M$�� ��M?
-� Y��%6 .0� ��!$� �z��  ��6�]� -��6 0� Q��!6 ��?

0��	6       �	M
 !M� ���M%? 0� -� �   Y�MN�6 �M� -��
�6   �M�V* .             CM^6 -M4�� (�M5# \M
 0M��6D ��M%? ��

   ��� !�!� �� �EF��   ���?�6 ��?         D ��M6@ -M�� 0� �
          �EF�M� CM^6 -4�� ���6D!� �!%�� 0� Q��!6 b���6

 ���!, t!S6 .       ���� G��HI 0� �&4�� �@ ���L6 �� !�� �

                                                           
1. Committee on the Peaceful Uses of Outer Space 

(COPUOS), http://www.oosa.unvienna.org/oosa/en/ 
COPUOS/copuos.html 
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    ���6D!� �!%�� 0� Q��!6 b���6       �!M� EF�� ���6 <
�6  �!�,     ��� 0M��, �� �� �            �M� � f��� (�M5# \M
 �M?

���   �%� �?            � �M���� U�M5&� -4�� �@ �D�' ���� -	���
-4�� g!&�� �� �� ��!�, �!� !$�� ��?.  

             CM��56 �� � 0M'�# � U�M%� -����� ��,��� �� �6
         -M�4�K* ��aM_ �� ���M�� ��` 0&*!�=� U��    ��M?

 0� ����R*     ���6 �z��1   � 2   ��?�K6 1967    �M'!* ��R* 
)OST (             U�M� 0M��Z6 0M� ���=M6 ��M6 0� !k �-`��

   �!"� � -�4�K* ��D@      ��` 0&*!�=� �R* D ���!�   �M� . ��
        ��M� �M��� 0� 0'�# �� �D�!6 0F�&�       D 0M&*!,!� �M��%4

��?�K6        -4�� 0%? �!� ��'!* ��R* ����"' ��?     D ��M?
 0� 0�%'         M6 ��� D EF�� �!� ���e&� ��]�6���?�   �

 -� �D@ .0�             \M
 ��� �M&4�� ��M? 0� �F�@ D ���H�
             �@ D ���e&M� �-	M�� �RM* �M� -�%��
 �� ���a^�
           -M5*�6 �&*!M, �� ���5
 06DH6 ��� D EF�� �!�
            EF�M� Y�MN�6 -M4�� �M� ���&^# -4�� D E������

���� .        EF�� Y�N�6 -4�� (�5# \
 0�!]� �0F�&� ��
   M%� ��&*!�=� V���     ��M��%�          -M4�� (�M5# \M
 0M� !Mk

            ���M&� �!M� -M����%6 ��MF� \
 �� EF�� Y�N�6
���              iM'�6 0M� 0� � �'!* ��R* D ���e&� ��D@ ��?

  ��?�K61967    �'!* ��R* )OST (   �-� ��` ��%R#
�6 ���^6 �D��.  

      �"�
H� &��� I/��� 4�'� ��� �� ���� ���� :
    D (�� C�»      EF�M� 0� Q��!6 U��     D ��M6D ��� D
 �'!* ��R*� «  U��1968     (D} 0M� ��!a# �%N �    !M'}

      ��M?�K6 j� ���6 ����1967      �M'!* ��RM* )OST ( �
     �6 ��� D EF�� 0)�� (H�   �? -	���        b*�M�6 �M� �M�

           � ���aM&� 0K��# �S� 0� 0'�# ���� � �?���� 0%?
              �M� !M� ��!M�, (�MF� �"�@ �����* �� �%�� �� ���%&'

 ? 0&)�  �6 ���s# �       U�M
 �� ��?���M� ��?D��� 0� ���
 �6 0K��#      ���` 0&*!, !]� �� -	��� . t!I ��!����    � �?

06��!�              !M' ��M^� 0M� ���� �?���� ��� D EF�� ��?
             �t!MI �!MF6 ���M� b*�M�6 ��6s# !� ��H� 0� ���!,

       �!�, �!� !]� T�6 V�� �?���� !$�� b*��6 .0�     �� ���HM�
   U�� D (�� U��         0M� -M� ����!, ��!a# ���` ��� 

          �^&6 C�6 ��6D�� ����6 �� \LS�6 ���� ��� D EF��
��� ���� !$�� � �!�, G��� ���%4.  

      JK��� JK����� )K� J0�?�        I��K�� 'K� �K"
�=�LM  #�N:         ���s# �^� ���6 U�� D (��"k C� �� 

   -M�4�K* 0� -� ��`      ��� D EF�M� 0M� Q�M�!6 ��M?
�6    ��� ���L6!� -	���      �%m� � C6�� -�%��
 C� -�

-MM4�� �6�MM%# G�!MM{ !MM� �MM"�@ (�!MM6 � �MM?  b��MM�6 � �MM?
�K�LI                  !M$�� b*�M�6 � X�M5
 0M� (D} 0M'�# �M� ���M`
-4��           �M"�@ ������ -�
H� �D�
 i	
!� ��B` � �?

  ��� X�5
 g��!�    �!�, G��� ���%4 .    CM� ��%? ��
     -�4�K* ���k 0� -� ��` (H�   �%� ���?      0M� -	M���

0��,            X�M5
 � b*��6 0'�&6 ��!N 0� ��!�, G��� �
��` EF�� Y�N�6 C^6 -4�� ������.  
      JK��� ��
��K	 D
K�� J0�?�      O
K.
� 4�K"

      #F �� PL+'� � ����)  J��� ��'9�� )�    &� �"
����     ��� �� ���� 4�":(       ��M` ��� U�� �� ��k!? 

      (D} !� 0� ����s# 0� 0'�# ��        ��M6 ��M` !'}1   � 2 
 ��MM?�K61967MM�'!* ��RMM*  �)OST ( CMM� �!MM' �

   �!"� � -�4�K* ��D@         �-M� 0&*!, G��� �R* D ���!�
  -4�� �!� �e��)#   EF�� ��?         i	M� 0��6D �� �����

      E�� EF�� Y�N�6 -4�� �D�' � -5*�6    ����� ����
 -��4� � X�5
 U�
 ��� �� �6    (�M5# \M
 �M� �?   ���M?

 -4�� �!�     E�� EF�� Y�N�6 ��?  ���    -M� ��M` � .
              -M4�� 0M)�� �%MN �U�M� �M� D �M"� C� ��    ��M?

EF��    ��` A�)6 �����    06��!� 0� ��  ��?      �!M� � ��`
          �����M�!� C�6 ��6D�� C�!��� YHI 0� ��� D EF��

 ����!, (V�6           -M4�� !M$�� �M)%6 �
 �# 0� ��      D � �M?
���  bMM�S6 ��MM`��_ 0MM� Q�MM�!6 ��� D EF�MM� ��MM?

   0&L4 f��D��       � EF�M� Y�N�6 -4�� -��_�� i	

0�             D EF�M� 0M6��!� 0� 0K��# U�
 �� ��?���� �z��

  �6 !�{s# �"�@ 0� ��� ��=, .  0M� C� �� �� ��"�� J%? ��
  �%� �`�� t�N�     EF�� -4�� 0� ��`     Y�� 0k ������

���    �6 � ���?           0Mm� EF�M� Y�MN�6 -4�� 0� -	���
���.  

       �V' 0� V�� �?�D�� C� ��       ��%M` 0M� 0M��� U��
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�6     (VM4 0M� M ��M�� ���� �� ����  �M6 ��@     \M
 M �M��%�
 -	MM' �!MM� EF�MM� Y�MMN�6 -MM4�� �����MM�  � �MM'�

��� 0MM� �MM�!&��  �!MM%�� 0MM� Q�MM�!6 D�MM�� ���MM6 ��MM?
���6D!�      ���?�6 ���!�!��a# �&	�� D <     -M4�� �
EF��       -� ��` 0&_��` -�%�� 0� ������ .  g�M�!�

  -4�� �C� ��  EF�� ��?   A��6 �����      ��M)6 0� ��
  -4�� !$�� ��!&��            G��M� EF�M� �M� yL#!M6 ��M?

    ��� 0M� � 0&*!,             EF�M� -M4�� ��M�&_ �� 0M� ���M?
    ��D�� �?!* ��� �!� ����� .      �&	M��� �M�!&�� 0M&L4

             0M��V? y�!M` �M� � ��MKL# (�M� CM� ���L6!�   � �
                D �M)� 0M� �M�k !M? f�!M�, G��M� w��MK&6 �&%��

�"�           -M� G��ML� �M� (�"e6 �C� �� �� ��'�6 G�6 :
»    w��MK&6 �M&%�� y�!M` �M� « �(Lyall et al., 2009) .

      -M4�� -��_�� �� i�#!# ���� b����      Y�MN�6 ��M?
0� � ��` ��� U�� �� !��+6 �EF��  C� �z��13-�  .

 -MM4�� D �MM_!� 0��eMM�s&6   � �MM�6 ����MM� �!MM�_ �MM?
-����  ��?       ��^� 0� � ��`   �6 !' � U�%�     0M� ����

          ��?���M� ��MKL# ���M� � ����&_ ��!&�� ����&�
    G�M` 0� � M 0&*!, G��� EF�� �� yL#!6 � M !$��

��D�MM� ���MM^6 . �MM� ���MM%? 0MM� �MM)�!6 �MM^&6 G}�MM�
       ��� C�aM^# ��D@ D G�!
 � -���	
       bM�D�# � �M?

   ���?�6 !���a# ��KL# ����    �6 Y�*� �     ��&	MB� ����
4��   -����%6 0� -� �&  ��!M^# � �?    ���M6 �� � ���M?

b%'           -� 0&_�� �!�!� !���a# C�L� �� b�D�# � ���@
)Jakhu, 2005.(  

   C� g��!�13 -4�� �        \M
 EF�M� Y�N�6 ��?
    EF�� -4�� D 0� ����         0M� �M��� -M��_�� �����

0�   ��?D��� 0� 0'�# �� �z�� 0� M ���)%? 0� j%� ��]�6

 �� ��?����  G���6 0� M 0K��# U� �M�D�!�� �"�@ �� .

              0M6��!� tHM� �!M6 �� D ��6@ -�� 0� [��&� 0�%' D
 0� EF��      ��� D ��B� �&*!,!��� ��]�6      -M� ���M?

        CM� g�M�!� � -� EF�� Y�N�6 -4�� be� 0� 0�
12         ��� � �M"�@ 0M� �M�!&�� \
  .       �M� CM%� �� �M6

   �6 G��� !&%� G���6       M� �� �M4� f�!�,     0M� U�M
 ��
             D EF�M� �D�M
 �,�!&	M, � Y��# � }�� �F
 C�4�

   -4�� !&��� ��?D��� ����      �M6 ��6s# E������ �?    ��M`
)Lyall et al., 2009.(  

    JK��� ��'9�� )� J0�?�       S'K=� �� 4�K"
    ���� &� T�=�LM 4�0>� 'U8        ��� �� ���K� 4�K"

PL+'�:           D EF�M� �M"6 � ���� ��?�!���� 0�%' D 
 ���?�6 ���            �� 0M� -M� �MK�LI y�^6 D -��%
 ��

     U�� D �?� C�1986         �@ -M�%? !M� CM�6 ��6D�� 
              ��M` ��!aM# � ���M` �MK�LI y�M^6 D -��%
 �!�

-� .      -M4�� �CM� �M� g��!�     EF�M� ��M?    ��M���
A��6   ��� ��          i�M�@ D �!�,�M�' �� 0� � ���?    ��M?

            � �M��� ���M���` �M��� !�{s# -	�D y�^6 0� Q��!6
     -4�� 0� -�!� 0� � Y�N�6       YHI !S_ c!K6 �� ��?

��?� .     ��� ��� �#��e# C� �� ��      !]� �� A�&B6 ��?
    ��� ��!���� � �-� ���� 0&*!,  !? (�_!�W � (�_ ��?

 �6 ��    -4�� 0� -	���      �M��!, 0m� !S_ c!K6 �� ��? .
��V��� U�� D �)� C� �� 0� -� ��N�# 0� (D}  0��,

 �` ��� ��� ��            ��	M5# 0&M�� 0� 0� ��� D EF�� ��?
��` ��:  

- ���      0M�4� (�M_ ��?1 : G��ML�  ��� D �M�    0M� ���M?
0�       EF�M� ���?�M6 0��M��       0M� ��� D ��M���    -M��

�6       EF�� ��$&�� \�!I D � ���@     G��� 0� �����
         -M4�� �jM�*!,�&* ���M* ��	M�I��+6�!&)4 �mH�

      6D 0� �!$�� C)` !? �� �	�I��+6   ��� C��^# ��
�6 C5&�6 �� ���` .  

- ���   <D�!� ��?  ��`2 :       0MF�&� 0M� ��&	M? ���"�@
��� <D�!� 0�4� ��? ��. 

- ���    ��` C��^# ��?3 : ��� ��       �6�M�� !�	e# D �?
  ��� �!a� ��      ��� �� ��` <D�!� ��?     ����� ��M?

 �?�,@ �    �?  � 0&	M��            -M�� 0M� !M$�� b��M�6 ��M?
�6 ���@. 

 CMM� ��-MM4�� ��?�D�MM� EF�MM� ��MM?  0MM� ��MM���

                                                           
1. (Raw, Unenhanced, Primary) Data 
2. Processed Data 
3. Analyzed Data 
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0��,    dB�M6 �       ��M��!, AM��)6 !M#      ��� 0M� �M�    ��M?
  C��^# � <D�!�         �� �K�� �K�LI ���H� 0� Q��!6 ��`

    -M4�� 0� � �4�%&
              �!M� �M"�@ !�{sM# -M^# 0M� ���M?
�6    ��?� U�5&� ��!�, .       ���M� ��%� 0��� �0��6D �� ��
�6      V* �M^� 0M� ��� D EF�� 0� �?� ��M��   -M�%? �

          ��� 0M��, �� 0� ��!&�� 0� ��^� 0� �-� 0&*��    �M?
       �6 �?!* �?���� G�6�56 �!� � ��)6 ��      0M� �D�M�

      ��?�M6��� D �M���&� � ���� ��� � �4�%&
 ��?!S_
 ��?�)� �"�@ p!B6)Lyall et al., 2009.(  

  
3-���� 4'0V(���9��  ��� ���� �� :$�� 4�"  

  G���N�6 D �)�         ���� D EF�M� ��aM_ �� ���5
 
 -� �� :» ��� ��@   ���?�6 ��?    �6 � �      ��M�� 0� ��#

�MM"K# � (VMM4 �����MM� CMM�4�  �� � �MM�!' ���MM6 �� ��@
�,����    �-*!�=� ���R� ��? «    ��MB� ���M%? �?���

            �@ !M�!� �� Y�M*� �M� ��M�� t!I �!� ������ C�}� D
����  �� .   ���6 ��1284    M6 ����M�        0M��, �M� ��M� ����

  -� ��` A�!K# :»  0&`�� !? D -� G��L� ���  0� �
          �!M� ���&� �@ 0� ��&� Y�*� �� ��� (�56 ��« .  0&M`��

                ��� �� 0M� -M� �M&6H� �M� yM_ !? !� C%&�6 V��
    ��_ � �`�� U��&6 Q�S_ D ��_ f�`�� ����%� 0^e�

     0���� � �?V6� ����6 ��"�@ V'         M�k �M� �� 0M� ���?   !Me� �
  0&_�M� ��_ ��� y��� �!� � 0M&_�!�   �M�)Shams, 

2009 .(             ���M� �M� � �%M�� ��)M` -M� �)%6 ����
 ��`�� 0&`� .    ���M6 ��12       �M)���!&)4 G��MF# ����M� 

  p�a61382 ���            �!M6D �� VM�� �M)���!&)4 (��� ��?
       ��` �5�# ���&� ��_�� �#�L{ C�}� � ����     �!56 � ��

  0� -� ����!,»  ...          �M&4�� ��� �M� 0M%)^6 ��M? ��
�%�               �#�ML{ <D� ���M'�6 0M4� �M��� g�M�!� ��M#
���                  �� �@ iM4�� � C)M` CM�4� 0M� ��*!M� � (��� ��?
�!MM�. «��MM� X�MM5
 ��,�MM�� D �%4�MM� �MM�5&6 AMM�!K# �

     0� � ����� ��'� C�4� ��a_��       � CM�4� A�!K# ��]�6
    �,���� �� �@ ���&� -�����   ��R* ��? �6 �    0� -	���

         Y�'� dB�6 ���6 !? �� �?���� ��_� ���5
 (�]�
��` .   ���?�6 !���a# -�%? �D�!6        <D� !I�M_ 0M� �

�#�L{    0��, 0� ���`   -�4��	6 D �B� �&�� 0� -� �
���    0� �?���� ���%4    0��6D �� �z��   -	�D ��?    �MS�^6

 �6 t!S6     ���� ���&� -����� ���` .   �U�MZ6 ���� 0�  D 
���?�6 !���a# 0� ����6 0�%'    �M� M ��� ���� 0� �

�����MM� ��&	MM6 CMM�4�    ��MM,�� �� ��� ���MM� �!MM� M 
  ��MM��!� 0MM� Q�MM�!6 ����MM` 0MM&*!�=�»��MM� ���MM� «

����$�MM�1-MM� ���MM�  . U�MM� ��1996���?�MM6   ��MM?
ESA’s ERS��}�6 -�� -%� �
�� �� 2�!� A��  .

 ���?�6 !���a#     �!%? 0� �C��^# � 0�VF#   AM�&B6 ��?
         ��$�M��6D@ �� �M"�@ ���M6 �� 0&*!, G���      ���M��# ��M?

            ���M4@ !�	M6 � -Me� ��L6 � s��6 ���s# � G�L{    ��M���
  -`� � �4�%&
 .        E)&Me� �G�M�HI ��M%? g�M�!�

        �M��� �,��M4@ s�M�6 ��M�� 0M� ��� ���� �����$��
 �` ������` .   ��� ���L6!� i�#!# ����   ��?�6 ��?�   �

ERS          0M� �M"&�6 � �M��!, D�MW@ ����$�M� �� �,���� 
           ��M���6 jM� ��5� �V' -_�!� !� ��L6 ��� ����

    oL
 � ��}�13       E)&Me� ���D�� 0��_��� �!� 0?�6 
���' � �_��  �` �@ ���!�,)Hettling, 2003.(  

   ��MM� ��MM�� VMM�� 0MMm�,��)�� ��MM��!� ��  �MM��%4
�!&	MM,��3� �� � ��MM�� ��D@  �#�MML{ <D� ���MM�D

              ��M�� g�M� �M� !M� � -`� (H� 04� ��K&6 ����
 ��� -	��#   ���?�6 ��?     �!�=M�� CM�4� ��M�� 0� � � .

   !���aMM# ��MM,�� ���!MM^� M !MMS� ��MM��!� �� ��MM��%?
���?�6      0���� ���� 0� � �        ��"]&M� � -��5# �!� �

       -M� 0M&*!�=� ��M` ��MF� 0M4� �!M�F�D)Hettling, 

2003 .(            CM�4� iM4�� �� 0M� !���aM# �� <!�=� b����
            ���M� CM�}� !M$�� C%)6 0��!� ���� 0� 0)�� C5&	6

-�.  
               ��VM*D�� �!���M� 0M� 0M'�# �M� �D�!M6 U�
 !? 0�

���?�6 b%' �� �? ��� ���@    0M� M ��6D 0� Q��!6 ��?
g��56 �� �6 G��� ���&� ��_�� � \��� ��?   M �!�,

                                                           
1. Song San 
2. Malacca 
3. International Court of Justice 
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  � 0� 0'�#  ��� �#�L{ <D   EF�M� D CM��
 ��?   ��M?
���?�6   0� �        -	M�D ��!M' ��aM_�� �z��     � �MS�^6

        ��� ��!' D �!�,��' � i�5K# �� V�� � -K�LI  ����%4
           0M� -M� ���!N �!6 �!�� �!* ���"' X�5
 ����

     ����M� 0'�# (V�&	6 �"�# 0�        -��?���M� �M�6 ��=M,
    ��� ��?��"� -� ���!N 0)�� ��%4  0M4�56 �� 0� V�� �

  ���� 0'�# ��aB�6           G�M6V4 � �M��� ��!M� bN� 0� �
��� ��D�!�� 0��6D �� �� �z�� ���%4.  

  
4-       JK���=/ �� 4'�/ J����� D
�� @��?�     4�K"

���
"�� ��� �� ����  4�  
 ��� D EF�MM� JMM��6D �� ���MM5
 �MM"6 G���MMN�6 D

���?�6         U�M%� �$��$k � �!)* -�)4�6 Y�N�6 ��  �@ 
 -MM� -MM�4�K* Y�MM� �MM� D CMM��
 G�MMKL# � ��MM{@ �� .

» �!)* -�)4�61      -�4�K* D 0� -� �)�%# b����      � �M?
<�!#     0��6D �� �!)* ��?       ��M%�� ����F# �&K�� ��?

�!�? � ��� «�6 C)`  �!�,)Amani, 2008.(  
         ���M6 ���aM^� X�5
 ���� �!)* -�)4�6 X�5


)  ��K6 G�6 �!� (   ���� 0� ���K6 �   �M6 !{ �      0M� ��M?�
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