
��������	 ������ � ������ ������ ����� ���� ��! �"���#�$%&' ()*+ �$'%�$,- 

������ ����	 :�/�/�������� ����� ����	:��/��/���� 

���� ���	
 ������ �� �	� ���� ����� ������ ������� �������� �� !�
 ���!���"# 

����� ��	
�	�
�

	��� 
� ������  !  "#	 �!����$ %&'( �� �) *&+� �� ,�- .&/�	 �0� 12&34� �&&5	 0 ����" ���'�6 

7$%" %&�! ����8' 0 98: .��;	 0 ���! �<��� �� =��>0� 1?@ 2>��	 �)�> =��! �A/�%' �
=��/� =�BCD	� E!�> 8&C>� .�� =��: G��%H ��+C6 0 ����" ���'�6  IJC'  !  "#	 �! ��I

K&%L	 (� 9��B+/� �! �3$%" ,��� ��*�� �� ���A	 ?�+/��: �<��� �M�N+/� O�#) =(�/8%�P@ =�)
 3C3/ 7&3Q	 0 ���L' R�MST� �A	��'AHP ��6 ���4 �!��(�� ��#'�.9��� �� 9��B+/� ��#' =�)

 UV� (� �)0W� E�� ��� =�)9��#)�' ��#X	 0 Y�+/� ��R�Z/� =����[2)R�\I�N' E&%]
GD" ���8&'8: =�0@ . UV�98: �'#4� =�)K&%L	 (� 9��B+/� �!  VN%'  ! ���L' R�MST� =�)

 UV� ��&\' =�))E&'( 1�<��� =�!��> 1_�B	�� 1��" 1.&:�/�%: 1�T�A	��  LA: 1��: 1,�- 1
�3H�  )��!@ 0 �+/0� ( C��V' ��" 0 7�8A	 !0� 8���6 =���6 �(�� =0� . !=�#T �) �(��  >

8:  +��6 �a� �� 8b�0 �) �M�N+/�  !  "#	 �! �)��&\' (� K� . C��V' !0� 7H�b =�)��&\' =0�
K&%L	 (� '���! (� 9��B+/� �! ���L' R�M�T� =�)�4�QI� c&Q' �Q	 ��#���' GIS ������ d�*�� 

8:  A/�Q' �/��! ��#' =�)��&\' ?(0 0. UV� eZ/?(0 (� 9��B+/� �! 0 �+/� �'�� �� ����� 
�� 0 f��;+/� �)��&\' (� K� �)[ VAT ./�%' ��&C! �	 g&\< ��&C! (� YS> E��+�! 0 =8%!

 �08b �� �+b�C' �! ?�L'h�;+/� ?�+/��: 7> (� 8H�� 8���6 f�.
������	��� �:1�A/ =�i� 1���A	 ?�+/��:GIS 1AHP.

1j��+/� �k#I#�#'�#lk 90�6 ��=�A	 9�$U��� 1��.Email:s.hejazi@tabrizu.ac.ir



�m � ��U� '���! 0 �&���5" �U)0W� j �D3M 1=��� 9��D:[

��	�� 
/�	&+� �� E!�> .& *7$%" ��>=<��� �� ��!��;	 0 ��8' 0 98: .����! �& %�0� ?@ 

A/�%'���! =2>��	 �)�> CO2�BCD	� =�/� .����  !  "#	 �!����$� ��'( �� �)& %
�'�6����" ��	 0j5&&34� �&�0� 2/�	 &+� �� ,�- .& *7$%" ��>='j� ! 8��#	 R�#H

���C'  "#	 ��#' ��8#n��6 ���4 ?PjD3M G'�*' �� 0  +�/ 0&/��' o�N' ?��" �8:�!
)Lal, 2004: 20; Kimble et al, 2003; Veldkamp, 2001: 48.( 2)�A/ =�i� E&%]

K� (�#/\<0 �#A�! ."#' &( ��Q' �C&N�#/ (� 198: �)��: =����: �$�A/�%' c���
��!=�' ?�8�0��: �p��� R�40� ?���6 &' ���(�/ .

8%+C) =��: qT�%' �� �\&AT (� �r��&' =��: �A/ =�)�i�)Beatley, 2000: 12(1
 ! KD> ��  > \/#	�����0��� �(�� (� �)��: ��8� ! 18%+C) ����#-�! �#T=�V�  >

D�'�Q' �� �� &/#>� c&D+C�� ��: �B/ 0 9��> �&2+C�)=M�� �(���= -�] 8%��' �� 
)&I0�8&L���p 1���)(�6 s��\	 1=p 0 �BCD	� �� �#"#' &+U� �� 9�&��A�'�8%%>)I#�(��1

��tu .(D� ��I�D)� (� ?�#	&�i� �V� 0 �=��: �A/ =b �� &�� 0 R����8=?@0 �)
rJ	&� R��&��L�AT 0&\�/ �� ?@ &��: 2+C=)�(�! 0��)='k#I#>� g3+;�L���X+4� 1=

M�D+"� 0�2U] :#���#D� .

D)� 9(0�'�&(�/��: 0 ��: �=� (� �2I�/ 9�68(�/=Q'&v#]���] �� c���: K
! 2I�/& ! 0  +��6 ���4  "#	 ��#' ?�'( �) (� �?�#%M�L��0�< (� � \/#	 R������8

 �/� o�N')\/&�8&1���w� :��.(� (��8\	 �#a%'  ! 0�%�r� 7/@ v�;' R��&.�)=(��C
Q'&N�2�' 1�	�M �� 0 E&9��/ s�b E�	� \/#	 19�� E�i� =' �A/ �8:�! .s�/ ����x� 

��%	  !��
8

1\D" (�&��: �>��' �� ?��" �=68�( �'�I0 8���>�s�/ �� ��t���E

\D"& ! �
3

1���� ������ .' ��a+����08b ��  > �0�yu\D" (� 8H�� &s�/ �� ?��" �

���u68�( �)��: �� �8%%> )Schell and Ulijazek, 2000: 84 .(�  !  "#	 �!�12�' E
�i�  !  "#	= ! �A/ � ?�#%M� �)=CB%	 ��\	 �)��: �z��p� g'@&�=�)��>��> (� =?@



?�{'R�MST� 2+C&/ (� 9��B+/� �! ���A	 ?�+/��: �� �A/ =�i� ��*�� �!�� ... ��� 

�&�  L3! �C�AU	 E&!  &?�>��> 74�8b 98%%>k#I#>� d#�B' �� ?@ ��� ! �)��: K��D:
'��0�)�#%*'&1?���wx :�w.(

:j�A	 ?�+/���" �! �j\D&+��! |I�! �uw����)� ��'@ �>�'�1?����tu (�j\D" �B&�
 !?S> (� �L� ?�#%M�' o�N' �+\%H 0 �+&\D" �a� (� �#U> =�)��:9�#I@ 0�" 0 8:�!E��	 

?�L'�)=��#L/ )�6� NV� (� �#) �a� =' ,�� �8:�! .+40�}-�: �� �� �)��: �)=
!&E33DI���V' �� �(�� ��#' 2) �!  C�!��' ���4 �8%)��L�2�' (� �	�}-�: E�#"0 �)

/J	&'#DM R�C��)�i� 8%��' =/�+/� ?�#	 0 �A/ ��  ! ?�8�0��: �' �)�i� E� > 8:�!
(�� ��#'�!��' ���4 �*%/ 0�6&}-�: �$��U� 0 �� \/#	�$+�����V' �� ��: K��!  C
�)��:=���/� �$ )Kioshikoh and Seughyungeong, 2006: 29 .(VQ	 ��I&�� q

��'( E&D)�  !  "#	 �!  %&( ��Q' �C&N� \/#	 0=����'� ��8=�0�< ='�8:�! .� �!�E
0�� I�V' ��L	 �! �<�b J>& BI#' �! 8�)=k#I#��#'#lk �L�~)&k#I0�8�L�0(� 9��B+/� �! 

0�X	�9��#)�' ��= UV� 0�)=/ KD> �! 0 Y�+/� �� &���5" R�MST� 2+C&���9�08Q' 
�i� cC! 0 ��8b� ��" ��  \I�N' ��#'=/��! ��#' �A/ ��/� 9��� ���4 .

����������� 

�i�=��: �A/ =' �� � ! ?�#	?�L' ?�#%M�)=!&�0����V' �! � +C"�! ��=b (� &R�
6&)��98DM �#"0 0�= A: qT�%' (� AT&\��\	 ��#D� g)Jim and Chen, 2003: 97 .(

 \'�" �68�( �&B&> �� �:(�� �! =W	��+/� �A/ =�)�i��' =��: �'  > 8:�! ! 8��#	?�#%M 
\'&��=�0�� ��" 2�' =k#I#>� ./�%+' �L���: qT�%' �� =��0@ 2)��� )Cheiesura, 

2004: 133 .( "#	 �! ��ID)�  ! &'( d#3M �� 1_#<#' �&��C�� 0 E��0� �! �)=�� �8\+' 
���! 1��*& %(�/=8' 0����)�i� �=�)0W� �A/ �)=C!&��= +��6 d�*�� �/� .E�� (�

' ?�&'j?�L9��! ��>�8b �!  %LD' ?�L' E��+�! �� �A/ =�)�i� ��8b� 0 �!���' =�08:�! .
?�L' _#<#' %&'( �� �!�� �D3M =�) =k#I#��#'#lk  3D" (� =��&C!)2)9��" ��8b� ?#](1

 '���!���=��: =)>���&K%(Q' 1&( c��C)7$%"��>=((� 9��B+/� �! 1AHP 0GIS 
VQ	&��8)�  !  "#	 �! 0 q�b ��  > & N	�\I�N' ��#' � +:�� /��! ��#' 8��� +��6 ���4 



�� � ��U� '���! 0 �&���5" �U)0W� j �D3M 1=��� 9��D:[

�/� .� ����8)  !  "#	 �! 0 �+/�� E�<�b �)0W�  > ' s�A�� ��8%>��( �� 8%]  ! ��#'
 !  > 98: d�*�� R�\I�N'�' q&VQ	 E�� �! ��A	�� �� 2&V+C'�&p �� 2&V+C' R�#H8:�! 9��:� 

'��#::

�0�/)��t� :x�( I�V' �� 1�=?�#%M �Q	 »�0� (� 9��B+/�AHP?�L' �� �!��
���5"&���) \I�N'��#' =:?�L'�!�� \/#	 ��" 	@���: '&v@08��(«(� 9��B+/� R�0�<

3Q	 �0�& 3C3/ 7A	��'� ! �� \' �8\	 �3M&�)��=	Jr&?�L' �'� �� ���6��!�� !  "#	 �! �� 
�&U& %VQ	 &�0�< q='�8���.

r��0�?���LD) 0)��tw :�x( I�V' �� 1�=d�� �! »?�L'�!���i� =��: �A/ =�!
/ (� 9��B+/�&���5" R�MST� 2+C&���) �#D���#' =:d�- ��:��!@(«�+/�� ��=?�L' �)=
��! ./�%'=,��� ��8b� �i� 0 �)=(�/#$I� (� �A/ =GIS' (� 0 8��#D� 9��B+/� &?�

\'&�)��=/��! ��#' �)'(&E�)=�!���� 1��L�:(#'@ �>��'  ! �$%)�� �>��' 1��>��' 1
\D"&+�	 1J/&��: R�C=/�+/� 1� LA:  ! T�A	�� �H�� 0�)�i� (�  3=�#"#' �A/ («
'(&E�)=�!���: �=2�' �� �	�\' E&	 ��Jr&8��#D� };U' ���6�.

�B*� 0 �#>)��t� :��( I�V' �� 1?�#%M �Q	 =�»! �$�#$] �/��! �0� =�&6��>
AHP9�#	 �L�k#I#>� ?�#	 �!��(�� �� SL!����  VN%' �� �#"#' �3$%" =�) «d#! ?�#	�+-�%: 
9�#	3$%" �Y�/� �! �� SL!�����\'&��)/�&8� +� 1,�- &1v�" 7!�4 �BC� 17> ?k0�+
/�+�&I��A	 s#3Q' 2�( 1=d�> 9�#	�)=>�- �' 1��+L) �� ?�+-�� ��D: 1&$��&�!��! �N4 E
/&?�+-�� f�	 �N/ 0 7> _�B	�� 1��+L) ��  % ((� 9��B+/� �!AHP��! =I0� &� �� ��! E�E
'(&/��! ��#'  %���4 �+� 0 8���� �� ! �V�#' 98'@ �/�&� ���#D� };U' �� �0� E.

8DQ'�#�=?���LD) 0)��t� :�w( I�V' �� 1�=d�� �! »?�L'�!����: R�'8- =�!
>�	&.GIS s8' 0AHP ) �#D���#' =:�8+!� Y��8'���0�)�: ��: («(#	��i� G��

:(#'@ �>��'�3Q	 (� 9��B+/� �! �� & 3C3/ 7A	��'�'/��! ��#�9��� ���4 \' �#"0 0&0 �)��
8" ?�L' v�;+�� �� ?#6��#6 c!�#<��0� (� 9��B+/� �! �� 8�)=3Q	 &DX	 7&\'8%] 2&��=

�0�< ��=2�' 0  +C��� �	�� E��0� E��� �� �)�3Q	 8%& 3C3/ 7A	��'���\' �8���> .



?�{'R�MST� 2+C&/ (� 9��B+/� �! ���A	 ?�+/��: �� �A/ =�i� ��*�� �!�� ... �� 

�#	&V�?���LD) 0)��t�( I�V' �� 1�=	?�#%M �Q»r#' 7'�#M 7Q' v�;+�� �! �
�	�&3DM qT�%' �� ���'�� �>�' ./�%'«./�%' 1����QH ?�+/��DA� ��8b� =��! ?�L' E��	 

3Q	 �0� (� 9��B+/� �! ��&A	��'  3C3/ 7�/��! ��#' �9��� ���4 �  ! 0 8���+� E&/�  *&8�8
'  >��� 0 2*C%' c!�0� ?�#	���8=! �� &R�M#<#' E�8� ��98�)=/� �! g3+;' (� 9��B+

3Q	 �LB	 s8'&3�DX	 0 9��> ���4�! &D�!  > �#D� ��;	� &�+U�8:�!  +:�� �� G��%' E.

� !�"� #$%� ��"�� 

�08b �� �+b�C' �! ���A	 ?�+/��:��u� �! |I�! �+&\D" �! G!�' �+'#3&> �uw���� 1�B� 
 ��&' �� �&!�D> $3" �� 0 ?�*��!��@ �;���	 E&'(�/ ' �! ���A	 GB	�' �<��� �&\4#″xw

′u�˚xu�	″xw′x�˚xu0 �4�: s#T ″uw′xw˚�w�	″ux′�t˚�t�I�D: ��M 
���� ���4)9��D: 7L: �.( $3" $3" E��	8\+C' (�  > �#>�' �/� E&'(�/ E�� =�) .

.��4���� �08b ���� �N/ (� ?@ c/#+' _�B	�� 0  +:�� �\/0 G!�'�+'#3&> �tu� �+' 
�/� . $3"A	 ! ���9��#�� ?�&' �� �!�p �;! �� �"?�+C)#> GB	�' =�)  VN%' =�)

�/� �#XQ' .v#%" �� �#6�! 9#>  +:� 1�!�p s�D: �� ���#U&' 9#>  +:� 0 �4�:
 %'���' 7&LU	 ��  $3" E�� �\&AT =�)(�' v#%" �� 8%�/ 8%)� .=#/ (� �'#DM .&:

�"@ �#Q' 0 �:� �>�' .��"  ! R�M�B	��0 =�] �C� �<��� 0 v�p �D/  ! ����� �� 
 &:�b ]���� �/�  &'0�� .0 ��/ =�#) 0 v@ �! ���+C)#> 0 GB	�' ��0�D34 ���A	  $3"

?�+C'( (�  > �/� KU-?�+C!�	 ��/ 0 ��P#T =�)�' ����#-�! s8+\' 0 9�	#> =�)8:�! .
 ]���� �L���� !  &'0�� �6W�0 �3M	 �D&34� =�)J���8%] �&r E�� �!#T� ?��&' ��
���8� ?�+/��:.



�� � ��U� '���! 0 �&���5" �U)0W� j �D3M 1=��� 9��D:[

&�'))(+,-.� ��/
-0' 1,��2�-34 5� 6%� 

7�$ � #�%��8

��! �<�b �)0W� ��=\	&&9�08Q' E \I�N' ��#' )�A	 ?�+/��:��( UV� (�CV	 &R�D
 s�/ �� =�#U>��tu �'�� �� 0 9��B+/� GIS8: 9�&-� .2)�6W�0 ���/�%: �� E&%]=�) 

E�� �\&AT UV� (� ?�+/��: E&'( =�),�- 1�/�%:����6#�#	 0 �/�%:  ! 0 9��B+/�R�#H 
'#4��-�&8: 9� .�+/�� ��=�!��> 1�)0W� ��8)� =<��� �6 �:#� 0&)��9�08Q' �� 

#X	 (�  \I�N' ��#'���#)�' �=SPOT �'��  ! 0 f��;+/�Shape file Q' ��&cGIS 
-�&8: 9� .� ����� �! �+/�� E� ' R�8)�U'&��8�/��! 0� UV� �)=7'�#M 1�#>�' 
	Jr&?�L' �'� �� ���6��!���/�%: ��	�MST� K��! O98: �I0� &�  ���6 ��*� UV� 0 98�)=

 UV�  ! f�;+C'�)=\'&��)'(&E/�%:�»7L:�«,�- 1/�%:�»7L:x«�!��> 1=
<����»7L:u«: 1&.»7L:y«��" 1»7L:w«_�B	�� 1»7L:t«!@ 1 )���=3H� �

»7L:�«��: (�  3H�� 1»7L:��«�+/0� (�  3H�� 1»7L:��«1 LA: T�A	�� �



?�{'R�MST� 2+C&/ (� 9��B+/� �! ���A	 ?�+/��: �� �A/ =�i� ��*�� �!�� ... ��� 

»7L:��«(�V' ��"� C"0( �8A	 �8�8: 7.-� 0 �0�0 ��"&9��)8b�0 0 R�MST� =
/ (� 1�#!�'&���5" R�MST� 2+C&���)GIS (8: 9��B+/� .�  !  >�d��  / (� �#a%' E�����

3H��)Auto desk map., 2009 1Arc GIS 9.3 1Excel(-� 1�0�0 ��" &b��T 0 9��
������5" R�MST� 9�$&�����6 9��B+/� �8.

M�B	�� d#4� s8'�)DEM(�'#4� (� 9��B+/� �!  \I�N' ��#'  VN%' �(�/=%Q%' �
'&?���)=���6#�#	  UV� �V' ��  VN%' &Y��:u����d�� (� 9��B+/� �! �6 d#4� �����Auto 

desk map (2009) ?0�� 0�!��Q' �� ?@ &cGIS( �! 0�d�� ������3DAnalyze d�*��
8: . UV� =0� (� eZ/ DEM UV� K&%L	 (� 9��B+/� �! _�B	�� 0 ��" 1.&: =�)=�) 

��L' R�MST����6 f��;+/� �8.�/� UV� ��+/�� �� �)=3Q	 & ! 9��� 7�+/� R�#H=�	& 
 /S> ���8*' 08%!=8�8: .��!='�D	 � UV� / 1�)&8b�0 R�X+;' 2+C)UTM ( 0 v�;+��

AN	 ��"&a%	 0 q&9��� 2�)=�0@��6 =98: )I0� R�MST� K��! ��+-�/ ��& (\4�0 �!&R�
'(&%��(�! 1 \I�N' ��#' ��)8='&��8�8: d�*�� ��L' .

 3b�' ���V' 8\! � C !0� 0�=\'&�)��=%L	 (� 7H�b &K�)=MST� ��L' R���Q	 
GIS '���! (� 9��B+/� �! 04�QI� ���' ��#����6 R�#H .

3Q	 ��& 3C3/ 7A	��'�\'&�V' Y�/� �! �)���"0(  C�?�L' �� �r#' 7'�#M �!����#+/� 
?(0 �! �8+!� 0 9�#!)����! 98:  +��6 �a� �� �r#' 7'�#M K	 K	  ! = %�� 8%!=eZ/ 0

+'�&(�)��> (� d�8> �)  ! YS�)=�)  ! �#!�' ���< 17'�#M (� K�A� !' �/��8)� 
)8Db�=1?���LD) 0��t� .(!&�+U�P  ! ?(0 E� �=' q3\	 �6&! �V�  > ��&�+U=��

?�L' �'��!���/�  +:�� )�0��4=1?���LD) 0��tt .(P ?(0 ��8V'� (� �)��	�5+' &&�
'�8:�! .�%\���! =C! 7'�M &\< ��&�8M g���! 0=C! 7'�M &�8M ?(0 �r#' ��=�q3\	 
'�6&��)Vernes, 1984 .(?(0 (� 8\!)��P 1� B3	 ��" �)&Q' �� q&cGIS �'�� �! 0

�+/�=?(0 Y�/� �! 0 98: 9��'@ �)=��� s8'  3H�b �� %�� (� 8%!='  l��� ����6.

2- Digital Elevation Model 



�h � ��U� '���! 0 �&���5" �U)0W� j �D3M 1=��� 9��D:[

3> �I�b ���VQ	 �0� & ! �<�b q( R�#H��/� �:

gI� (\' v�;+��&�)������! �r#' =(�� �!����L' ��+/�� �� =�! ?�L' v�;+�� & %./�%' 
� ���3$%" ,��� ��*�)9��D: 7L: �.(

&�')9(��:�
 $�#%;<+,-.� ��/
-0' 1�=�4 >$�� #��,� $# 1
$-? #$%� ��8$�� � 1.��-� 

v( UV� f��;+/� VN%' =�)9��#)�' ��0�X	 (�  \I�N' ��#'  UV� 0 =��) ��� =Y�+/� �� .

f( UV� ��*�� c&Q' �� ��&\' =�)GIS ���L' R�MST� K&%L	 (� 9��B+/� �!)s�L:���	
��.(

�( C��V' !0� K&%L	 (� 7H�b ��#' =�)��&\' =0� (� 9��B+/� �! ���L' R�MST� =�)
 '���! ��� �! ��#���' �4�QI� AHP �Q	GIS.

0( UV� q&B3	�(�� =�)��6 c&Q' �� 98: =�GIS EU%+C>� 0AHP  UV� f��;+/� 0
�����.



?�{'R�MST� 2+C&/ (� 9��B+/� �! ���A	 ?�+/��: �� �A/ =�i� ��*�� �!�� ... ��[ 

�,@�� &A�� ��8�?�-��$�BC���� 1<��� D�EFG� ��8 

&�')H(���<I��� �? J�.�$� $# 1�=�4 >$�� #��,� $# 1K�$� 5E�"/
� 1
��' 

&�')L(���<>�M �? �"?�$ $# 1�=�4 >$�� #��,� $# 1K�$� 5E�"/
� ' 1
��'+,-.� ��/
-0 



�� � ��U� '���! 0 �&���5" �U)0W� j �D3M 1=��� 9��D:[

&�')N(���<+,-.� ��/
-0' 1K�$� �-?$�� �? �"?�$ $# 1�=�4 >$�� #��,� $# 1K�$� 5E�"/
� 

&�')O(���<+,-.� ��/
-0' 1K�$� P�' �? J�.�$� $# 1�=�4 >$�� #��,� $# 1K�$� 5E�"/
� 



?�{'R�MST� 2+C&/ (� 9��B+/� �! ���A	 ?�+/��: �� �A/ =�i� ��*�� �!�� ... ��� 

&�')Q(���<D�04 �? J�.�$� $# 1�=�4 >$�� #��,� $# 1K�$� 5E�"/
� +,-.� ��/
-0' 1,��2�-34 

&�')R(���<+,-.� ��/
-0' 1E�S�$� D��.G �? J�.�$� $# 1�=�4 >$�� #��,� $# 1K�$� 5E�"/
� 



�m � ��U� '���! 0 �&���5" �U)0W� j �D3M 1=��� 9��D:[

&�')T(���<�8�-?U �? J�.�$� $# 1�=�4 >$�� #��,� $# 1K�$� 5E�"/
� +,-.� ��/
-0' 1�A� ��8 

&�'))V(���<�4 >$�� #��,� $# 1K�$� 5E�"/
� +,-.� ��/
-0' ��8-0' �� ��A�2 �? J�.�$� $# 1�= 



?�{'R�MST� 2+C&/ (� 9��B+/� �! ���A	 ?�+/��: �� �A/ =�i� ��*�� �!�� ... ��� 

&�')))(���<+,-.� ��/
-0' ��8�/
�$ �� ��A�2 �? J�.�$� $# 1�=�4 >$�� #��,� $# 1K�$� 5E�"/
� 

&�'))9(���<��.' �? J�.�$� $# 1�=�4 >$�� #��,� $# 1K�$� 5E�"/
� +,-.� ��/
-0' 1G�.�$� �



h� � ��U� '���! 0 �&���5" �U)0W� j �D3M 1=��� 9��D:[

���/< � W�?�-�� 

/�	&+� �� E!�> .& *7$%" ��>=<��� �� ��!��;	 0 ��8' 0 98: .����! �& %�0� ?@ 
A/�%'���! =2>��	 �)�> CO2�BCD	� =�/� .����  !  "#	 �!����$� ��'( �� �)& %
�'�6����" ��5	 0&&34� �&/�	 �0� 2&+� �� ,�- .& *7$%" ��>='�R�#H  ! 8��#	

���?P�C'  "#	 ��#' ��86 ���4&��. IJC'  !  "#	 �! ��I�'�6 ����" ���%H ��+C6 0�G
��:=P@ �� �(�/8%=<��� �M�N+/� O�#) ��A	 ?�+/��: �� �� ��3$%" ,��� ��*��!

%L	 (� 9��B+/�&K�)=��L' R�MST� �3Q	 0&A	��'  3C3/ 7�AHP(�� ��#' �!�����4 
���6 .9����)=� �� 9��B+/� ��#' �(� �)0W� E UV� �)=��� #X	 0 Y�+/� �� ��
9��#)�'�=R�Z/� ���[2)%]&' R�\I�N' E&��8�GD" �0@=8:. UV��)='#4� �98: 

%L	 (� 9��B+/� �!  VN%'&K�)=��L' R�MST� � UV�  ! �)=\'&��):&1_�B	�� 1��" 1.
�!��>=<��� �'( 1&E/�%:�T�A	��  LA: 1��: 1,�- 1� )��!@ 0 �+/0� 13H� �(8A	�0 7

�V' ��"� C !0� 0�=���6 �(�� =8:.�) �(���\' (� K&�) �M�N+/�  !  "#	 �! �)��
8:  +��6 �a� �� 8b�0 . !: ��>�8b s��' ?�#%M&��! .=7$%" ��>=[74�8b 0  "�� 

: (�  3H��j�)��) ! \/#	 �3M�#LC' qT�%' �@ �� �98% (h>&2) O�+'#3%]&��! E=
)��!@ �)=3H� �9�0� �)=/ �U6(�! &��! 17= LA: T�A	�� � \/#	 ��%> = LA: T�A	�� �

��6 �a� ��j:  +j8.�+�!���! ,�- E=��%" ,��� ��*j3$�,�- �)=+��!@ ���! 0=
'(&E/�%:�QN/ �8���%D��! 0 1�)=�!��> =<��� �'( 1&E�)=�!�+'� ��>�8b �l�b �&(�

8�8: .���5" R��"&����&v�+�@  !  "#	 �! �6&�=<��� ���! 0 1=_�B	�� �! qT�%' _�B	�� 
! ,8��&�+U�� �� �(�� E�� �� �)0W� E�3$%" ,��� ��*�'�8:�! . UV��)=(� 7H�b 

%L	&K�)=��L' R�M�T� � '���! (� 9��B+/� �! 4�QI� ���' ��#�Q' �Q	 &cGIS�V' � C
 !0�0���\' ?(0 0 1d�*�� &�)��=��#' /��!���6  A/�Q' �8)9��D: s08".(

X�	4)�(��:�
 &���� �� &A�� ��8$�� � ���+,-.� ��/
-0' 1�=�4 >$�� #��,� $# 1.��-� 

Y,#$�Z[\]OQ^T�_
��&\'_�B	�� )��!@�3H� =�)��: �+/0�.&:,�-�<��� =�!��> LA:�T�A	����"E&'(�/�%:
?(0��x/���w/���xx/���u/���t/��u�/���y/��u�/��wy/����/�

=��6(�/ .��< 
��[/�



?�{'R�MST� 2+C&/ (� 9��B+/� �! ���A	 ?�+/��: �� �A/ =�i� ��*�� �!�� ... �h 

 UV� eZ/��� ��?(0 (� 9��B+/� �! 0 �+/� �'�� �� �)�\' (� K&�� 0 f��;+/� �)��
[C! (� YS> &\< ��&C! �	 g& VAT ./�%' ��8%!=8:)7L:�.(

&�')�[(��,� $# +,-.� ��/
-0' 1K�$� 5E�"/
� ���<1�=�4 >$�� #

�) �b�C'�<��� R�VAT (� K�8A	 (� 8\! �8:  A/�Q' ����! �'�� �� 7)s08"�.(
�+��VQ	 �& %�� (� 8\! q8%!=<��� �M�N+/� �� �� �3$%" ,��� ��*� > 8: };U' 

+b�C'��08b �� h3!�4 �! ?�+/��: (� 8H�� &C! �&� �� ���3$%" ,��� ��*�'�8:�!.
X�	4)Z(/
� 5��:�+,-.� ��/
-0' $# 1�=�4 >$�� #��,� $# 1K�$� 5E�" 

Y,#$1K�$� 5E�"/
� $�/�8 �? 5��:� 5��:� 	A$# 
E&��� ��&C! �m/��h� �m/�
�E&��� [[/[mm[� �/��
�c/#+' ��/m��m[ mm/��
hv#- m�/hh��� mh/�
[v#- ��&C! �m/��[ ��/h
�GD" mh/��h��� �� 



h� � ��U� '���! 0 �&���5" �U)0W� j �D3M 1=��� 9��D:[

`?��� 
j8Db� ?���LD) 0 ECb 1=)��t�(1» %���>�b �N- =8%!9�#	 =�) �0� 0� (� 9��B+/� �! =�

&/�6�8%] ?# 9�&5+')MR ( �A	��'  3C3/ 7&3Q	 0)AHP ( <#b ��=�] �'�6 �&;!@ «1
������-,� 1 �.G `?��� 9��D: 1x.

j�V	 0 (0�&� 1�I�D" O�<�8DQ' 1=8DQ'�#��3M 1�#� �A>�)��t�(1»?�L' �! =��: R�'8- �!��
 .&>�	GIS s8' 0AHP) �#D�=��#' :�0�)�: ��: ���8+!� Y��8'(«1�����a2 ��b2 

1,��2�-349��D: 12�� s�/ 1��.

j?���LD) 0 d���: 1�V&�#	)��t�(1»�� ���'�� �>��' ./�%' 7Q' v�;+�� �! �r#' 7'�#M
�	�&3DM qT�%'«����1��c< PG 9�0� 1��9��D: 1�.

j�'�� 1�I#�(�)��tu(1» '���! ! =��: =��� \/#	  ! �!�&+/� =��! =���!� ?�#%M  ! ��8��� 
KD>GIS«1$�=<-0' ����9��D: 12U: s�/ 1y.

j?���� ��'@ �>�' ���/)��tu(1»�4�: ?�*��!��@ ELC' 0 Y#B� ��'@«.

j2&b� 1�0�/)��t�(1»=� �0� (� 9��B+/�.��.' �� ��?�L ���&���5" �!��) \I�N'=��#' :?�L'�!�� 
v@08��&' ��: �	@  \/#	 ��"(«1d8�e�1,��2�-34 ��8 9��D: 1x�.

j=8&\/ 8Db� 1�&�)��w�(1»=��: �A/ =�i�«1 '���! R�\I�N' �>�' R���U+�� =��: =���
�#U> R��(0.

j�/84&/ 1�#�8ECb)��t�(1»��:�
 &���� 	�,�-2 1.��-�AHP«1R���U+�� 12+B) ��]
�&A>�&'� 9�$U���.

jd� 1���!�! O9W&%' 1�I�	 =��0��4  D3CI�)��tt(1»2+C&/ �! =8'@�����&���5" R�MST� =�)«1
�#� d�&� 9�$U��� R���U+��.

j�A>� 1�B*� 0 �&Q� 1�#>)��t�(1»! �$�#$] �/��! �0� =�&6��>AHP ?�#	 �!��(�� ��
#	 �L�k#I#>�9�SL!����  VN%' �� �#"#' �3$%" =�)«1#$�U-2 � &=�4 �,-�<f%� ��8 1

9�0� y�9��D: 1�.



?�{'R�MST� 2+C&/ (� 9��B+/� �! ���A	 ?�+/��: �� �A/ =�i� ��*�� �!�� ... �h� 

jK��%) 1?�&�#%*')��wx(1»,��� ?#'��&� ��b�A'1�A/ =�i� 1�) 9�$"�B	�)«19(#b ��0�\' 
,��� ?�'(�/ =��: R�'8-?���	 ��: �A/ =�i� 0 �).

j0 s�D" 1=8DQ' O�<�8&Db 1�r��0 8Db� 1=8�#&)�:)��tw(1»?�L' �! =��: �A/ =�i� �!��
 ���&���5" R�MST� 2+C&/ (� 9��B+/�) �#D�=��#' :d�- ��:��!@(«1����� 
%� � ��2�-34 

����<��9��D: 12)� .

- Beatley, T. (2000), “Green Urbanism; Learning from European 
Cities”, Island press, Washington, DC. 

- Chiesura, A. (2004), “The role of urban parks for the sustainable city” 
Landscape Urban Plan, 68, 129 -138 

- Hestmark, G. (2000), “Temptations of the tree”, Nature, 408, 911.

- Jim, C.Y., Chen, S.S. (2003), “Comprehensive greensoace planning 
based on lndscape ecology principles in compact Nanjing city” 
China, Landscaoe Urban Plan.

- Kimble, J.M., L.S. Heath, R.A. Birdsey & R. Lal (2003), “The potential 
of U.S forest soils to sequester carbon and maitigate the greenhouse 
effect” CRC Press, New York. 

- Kioshikoh, Seughyungeong (2006), “Landscape and Planning” 82
(2007) 25-32. 

- Lal. R. (2004), “Soil carbon sequestration to mitigate climate change” 
Geoderma, 123: 1-22. 

- Schell, L.M., Ulijaszek, S.J (1999), “Urbanism, Health and Human 
Biology in Industrialzed Countries”, Cambridge University Press. 

- Veldkamp, R.O. (2001), “Evaluation of the CO2 sequestration, potential 
of a forestation projects and secondary forest in two different climate 
zones of South America”, project location in Ecuador and Argentina, 
pp. 68. 

- Vernes, David J. (1984), “Landslide hazard zoning: A review of 
principles and practice” Printed in France. 


