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14. GIS

 X ��6,��, �	�
�� ���6��� :}��6 .15
 �	�
�� �� ���$�G ���6��� �168-131
 �196- 153 X �A,����,  ��T���,
 q$��& �A,	�Q
� � �Q��� ���&	
 �59 X �A,����, (�	�
��) ��,�����
 	( -6�C �K(,�6�`!� '��E �159-146
 5��. �138-13 X ��6,��,  q$��&
 'Q�� �C�� a����� A���» ����H
-22 X �«A,��, #�*. �	�
�� 	(

.A�
� ���Y+,5�, � )�D+�H �27
 	,56 �5
� �147 X �A�
� ���6��� .16

.�@5J
.146 X ��6,��, �	�
�� �5
� .17

 �A,���P�( � �Q����� �����&	 .18
 .59 X �A�
�

 .�@5J 	,56 ���6��� .19
 �A�
� �A,�P�( � �Q��� ���&	 .20
 ����Y+,5�, � )���D+�H �59 � 165 X

.118 X �A�
�
 �A,���P�( � �Q����� �����&	 .21
 �	�
�� ���6��� �289 � 59 X �A�
�

.150 X ��6,��,
 �6�.46� ��� ��&5���� �,4D" .22
 � 264 � 179-170 X �1 | �'���

.65 X �2 |
.A�
� ���6��� .23

 q$��& � q�� �+� �
�6 �A���
� .24
 '�;  ��� Kr,�  #����6 q$��&  ��IB�
.24 X �-��,� ����$� � A�
C��

 � \��E -� AG ����( n��, �� K�P[@ �4$�( <�Q�@ ����Y&
 �4��� ����( \��E -� K�P[@ �., �(5 ]) 4$�� ]��I� A,5�,
 ��,4�, �
�H .��, ����6, � �w�� ���,4�, �
�H -� �,	,(
 A�R�� ��� <��� w�� �
�H �(5� �� -!� -� �� }� <��� AG
 �Y�� 	( ��, 'Q
� -; ����6, �
�H � ���, '; /I; �� �
 (�4��	 � (,�6 ��,��� �	5�	�G �-��4H) 4��� -�,46 (5L� _H,5�
 �6�Q!� �� � (��, AG 	�$; 	( (,�6 ��,��� #6�C 	() 5�� -� ��$�
 S+, �5 ]) 4��� (���R) '������ �� � O�� ��� -� A4��	 �,��
 ~�@, ��Y& 	�$; 	( �� K�P[@ -; �(	,5� ��;, 	( .(� � x �
 -�  �46, -&�. 	,�H  ��v��  /[� 	( �!J,  	5?� 	( _H,�  �6���
 	( � j�F �( 	( �., .4$�� \�D@	, 	( �Y& '�, �� ��=�� ]	5J
 -�,( \��E -� �	 �.4��; -&�.	,�H ��Y& �6��� ~�@, �5!L
 �
� -�  AG  �.4��;  �.,  �  -c6,5�,  /=6  (S+,  �6 ])  4���
 \�D@	, '�, �� �$� .(x �6 ]) (	,( ,	 A�R�� ��� /=6 4��� <C,(
 /[� 	( \��E �!J, 	5?� ���,	 	( K4� _H,� �6��� ��Y&

 i�@�@ -�) ~�@, � K�P[@ <��� (5C j�F �( ����Y& �� ��v��
 	( -; ��, �( �� �, �D�;�@ �� � (�	( �( � ��	( �$� ��	( -�
 '�$c
�  .��,  (���  A�
C��  �,  -�DL  '�,  �5F  ]	5J  '�,
 K(�I�, �� � ��=�� ��g ]	5J -� \��E �, �Y& '�, -� ����(
 � ��, K4� �� O�M6, K�P[@ �� � -c6,5�, A5c
� �����Y& �,
 	( AG �.4��; � -�,46 \��E -� ��=�� ����( �Y& '�,
 �, ��,��*� �,�� y��5
" � ��, K(5� ��5$L � �+�
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 n��, �� .��, K4� �� K(�I�, A���� (�� <%& 	( A�6�
��
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�-��L�
 .46, K(5� A����@ O�. <%& 	( A�
�� �, ��,��*� �,�� ���Y& '�,
 <Q� -� K4� -�+�`� ��� -65
6 �6��� ��Y& '�, �(	,5� ���� 	(
 ��5$L � �+�
�  �.4��;  ��  ���� \��E  	(  .4$��  <�`��
 /[� �!J, 	5?� ���,	 	( K4� _H,� �6��� ��Y& �.4��;
 ��,  ��5$L � �+�
�  �  ���g � �H��  ]	5J  �(  -�  �$����
 ]��I�  -�DL '�,  	(  \��E �5F � �C�� Z
" -�  -��  -;
 A��IJ, ��� -6�C 	( ���Y& '�, ��6  �(�4?� (	,5� 	( .��,
 #6�C 4$6�� �\��E �
� -� K4��; /��) K4�	( �Q� ]	5J -�
 -� �Y& '�, .46, K4� -C�� ��6 (-��4H -6�C) �V�!R � (�4��	
 �
6 \��E �
� -� ��	, � ��	( �I� ��	( �$� ��	( -� ]	5J
 ��	�%6, Z�>� ��V�@�� -6�C) K�P[@ �Y& '�, '�&�F 	( .(	,(
 (�46�� l�� � -��4H) ~�@, � �(j�F }� �, 	5�	�G � ��4��	
 �6��� ~�@, -� \��E �, �(�	� (	,5� #
� 	( -; ���, K4� _H,�

 ����Y&  �4$� -�(  .(v��)  5  ]
�K�P[@ �4$�( <�Q�@
.K(5� ����	 .n :'��4@ � ��F
 A,5�, �!Q� ]��I@ .('����) 6 ]
�A�R�� ��� �
.K(5� ����	 .n :����@

 P��)! C���
��S$H! &' ���

T��UVW
A��B �2 ���$�'(��O� �2 ���$�'

A�R
�� �

��

(x)

A�R
�� �

��

�!J, 	5?� 	( �6��� ~�@,
v�� /[� 	( 

-c6,5�,-c6,5�,

�!J, 	5?� 	( �6��� ~�@,
v�� /[� 	( 
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 �	�
�� �5��
� �A�
� �����6��� .25
 � �Q����� ���&	 �147 X ��6,��,

.154 � 150 X �A�
� �A,�P�(

 ]	5J -� �$���� /[� 	( \��E �!J, 	5?� ���,	 	( _H,�
 K�P[@ � ~�@, A5c
� ��P�( ����Y& Z��F �, � ��=�� ��g
 -� \��E �, ����( -; �46�� l�� #6�C ��$��,  -� �K4� O�M6,
 �j�D+ #6�C 	( .��, -&�. �� O�M6, ��=�� ]	5J -� �Y& '�,
 �	5?� '�, w�� 	( �\��E ��5$L � �+�
� �.4��; -� -L5@ ��
 	( (,�6 ��,��� #6�C 	( '�$c
� �K4� -C�� (lD`�) -6�C�V�G

.(7 ]) ��, K4� �E,�F x,5C	��� _!� '�,

 
�$��& &' RN�3 
�� F�!� ����� ��� .3 .4
 
�� ��/ &' X�O�5 3 G�2 :H2 &' �Y�� &�0�

�-��L� '&��
 � �H�� ��� -�DL 	( K4� _H,� ��� ~�@, (	5� 	( x5Q� _��$�
 �!Q� �B6 �, y��5
" �� ~�@, '�, .46	,( �;46, ]�?��5@ ���g
 -; �M6G �, .46, K(5D6 �B6 4� �6�Q� �B6 �, � 46, K4� �	,*. O�6
 ���Y& '�, ���, -�,( ��5+�, Z�=?@ '�, 	( �6�Q� ���H5�
 	5?� 	( �6��� ��� ~�@, � v�� 	( �"�& 	5?� 	( �6��� ��� ~�@,
 �!" -� ����g _!� ��, �(3 ]) 46, K4� �	,*. O�6 '���� 	( �"�&
 p5!F �� � i��$� {DJ 	( K(�I�, �,�� �{DJ x�&G �, ���.	56
 4H�& �� ��6 �H�� _!� .��, K4� �� ���Y& (	,� x�&G 4��	5C
 	( ,	 �(�	� Av,( <�� ���� �
�H -; K4� ��� �� � ��, �Y&
 �����Y& -� K(,56�C (,�&, -; ]	5J 	( .4$�( 	,�H �
�H '�,
 �,�� -; 46, K4� �� _!� '�, 	( ~�@, �C�� -� 	5DM� �4$�,(

 .��, K(5� i��$� ����� � ��%" �{DJ 	( K(�I�,
 ��5$L � �+�
� �.4��; ��) �� -6�C �, �Y�� �H�� #�DL 	(
 K4� �
6 -C�� ���Y& �AG -� x�g 	56 (�	� �!" -� �(\��E
 -;  K4� ��  ���  �-6�C  �P�(  -L�  -�  �,  K(�I�,  ��  �  ��,
 �  �46��  l��)  (5�  -C��  '�$;��  ���6  _&	  �,��  �����Y&
 ���,	 	( �6��� ~�@, �C�� -� O,4H, -; �(	,5� 	( .(�V�@��
 <Q� -� y��5
" ~�@, '�, �K4� �� ��v�� /[� 	( �"�& 	5?�
 -� (,�6 ��,���) K4�	( �Q� �(�4?� (	,5� 	( � K(5� <�`��

 � (\��E -� �	) j�D+  �('��6 K�� (�M�,  � �� K�.	( -� �	 <Q�
 '�, -� �(�	� .��, K4� �� -C�� (�	�%6, Z�>�) ���V�!R ��
 -;  K4� ��  O�M6,  ��=�� ��g  ]	5J  -�  (	,5�  #
�  	(  �Y&
 	( _H,� �6��� ~�@, '�&�F 	( K4� _H,� K�P[@ Z��F �, y��5
"
 ��,  K(5�  ��*� A�Q�,  AG  -�  (�	�  �v��  /[� 	(  �"�&  	5?�
 �  5� �(  �,  �4��	  �  ��	�%6,  Z�>�  �	5�	�G  �j�D+  ��� -6�C)
 ���R #6�C ��$��, -� �
� }� �, -��4H � A��Q�; ��� -6�C
 �Y��  	(  .(��,  K4�  ����  �Y&  -�  (�	�  A�Q�,  A,5�,  ��  -;
 O�M6,  �6���  ��Y&  	,5L ��  ~�@,  Z��F  �,  �(�	�  ��6  (	,5�
 �Y&  '�,  \��E  -�  �	  #�DL  .((,�6 ��,���  #6�C)  ��,  K4� ��
 � (A��Q�; #6�C) �	( �$� �(���R #6�C) �	( �I� ]	5J -�
 �Y& '�, �5!L 	( �., .��, K4� �� -C�� (-��4H -6�C) ��	,
 K(5�  ����  �P�( K5L� -�  �D�6 A,5�,  Z
" 4$C�� �� A,5�,

.(8 ]) 4$; ��$; ,	 	56 �@ (���R -6�C)
 K4� �
6  -C��  ���Y&  �� -6�C  �,  �Y��  ���g  #�DL  	(
 O,4H,  -;  �(	,5�  	(  .(A��Q�;  �  �j�D+  ��V�@��  -6�C)  ��,
 �$���� /[� 	( �"�& 	5?� ���,	 	( �6��� ~�@, �C�� -�
 	5�	�G �-��4H ��!", ����R) <�`�� <Q� -� ~�@, '�, �K4� ��
 	( .��, K4� -C�� (�	�%6, Z�>�) ���V�!R �� � ((,�6 ��,��� �
 ���g � �H�� 	5?� �
� -� �� AG \��E �.4��; -; ���� -6�C
 �$���� /[� 	( �"�& 	5?� ���,	 	( �6��� ~�@, �C�� ���,
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 ���,  ��5$L � �+�
�  	5?�  ��  ��,	 ��  �� AG  \��E  �4��;
 �Y& '�,  -�  �(�	� .��, <�`�� ]	5J -� ~�@,  '�,  <Q�
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 	( .��, K(5� ��*� A�Q�, (�	�%6, Z�>� � �(,�6 ��,��� �	5�	�G
 	5?� ���,	 	( K4� _H,� �6��� ~�@, -Q6G ��L -� ���R #6�C
 K�P[@ �(��P� 	,�H �"�& 	5?� ��	 �� �$���� /[� 	( �"�&
 j,�F, 	( �	( -� ��� ~�@, � ��, -&�.	,�H w�� �
�H 	(
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�� ���
(��)�� �,��B

 -&�.	,�H �6��� ~�@,  
 �!J,  	5?�  ���,	  	(

 '���� /[� 	( \��E
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 �6���  ~�@,  -�  }�  -L	(
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��H |�E :*Ck� �A��IJ, ��� �C�� j�F4$R ��� -6�C 	(
 ���P�(�.  �  ��(  _��$J  ��P$��&  �,���  A�����  �162 -20  X  .A��IJ,  ��� -6�C  :O	��R  �&(  (A,��,

.K(5� ����	 .n :'��4@ �A��IJ, ��� -6�C �, K4� ��,(�� ��� -�=6
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