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G�<	�" vA[> !�!��4 :?Pd- 2���N :294 .�	 �4 YZ)$?DEM ?qAV C�� #674 ! ?P[9� 
C" .��<6)" �40���"`�"Arc Hydro  !� ��:?)(R ! ?cP� 294:;	�Pd- ?cP� M%�G�<	�" �

2Q =u�V .	�Pd- ?cP����n294 ?Pd- ?)(R :��N �2.

E(���4; ���+q :�B ?cP� C" zc> ���4; ���+q ?cP� ?$�	 :"�4 ��`4; 8KG
4; 8KG C" .��<6)" �4 ?f �9$�C��`�� �9$�C .�O?cP� ��d[�" ! :�6�!`$� :�B ! C"�	 :�B

.��<6)" M�A4 .2Q ?$�	 ��"�NA�A	2���N .�B ?cP� "264" �A~9� #�" :"�4 �9$�C ��`4; 8KG 
%!�� 254 ��A3�4 ���4; ���+q ?cP� ! .2Q �[> �4��?2�; �)�.

P(�4��R :q"�" �:"�4:�	$?�4��R ?cP� :q"�" �AL	 C" ?5 �[� ��A� ?P[9� �X�) �
���� .2919) +ETM�)�9Q �A~9� ?4 �)29  .�"AB�� ��5	 !$$4��R �"A�" #�:h�$P� �4 �B

n���� :���N .��<6)" �2.24�?Pd- C" �A~9� #294:Decision Tree 0�� ���"`�" ENVI 
4.72���N �"�+6)" .

F(g4�3 $X�P6�" �:g4�3$X�P6�" ���q ����b4; p:g4�3 $���+q 0�K	 �� "� '; �AdG �
^�� %�c� �"24; ?�2B� .�6�4�3� ! #$8�	�5	 �!� #$$"2B #�B �$2 !�$&��!� %"A+4; 

�)" /�ZK� %A�C;)5+��M��jj .("2B M�q�V *B!k� ���B �$ !�2$&�?P[9� �� %"A+4; 
�- C" ?5 �[� ��A����C; 8�4 /�ZK� *?2�; �)�.

G(/A A��A�AU/::�6�4��B2V"! #:�AU/ A/A A��:"�4 ?R :"�E" :,�- �B:�"2�"A+4; :
�"AKB�� M�5)! ��W  ?4:53A� !$�Q� M��)�B�) ./A A��A�AU/ �~9� C"�&���A� ?P[9� 

=��Q ?5 �[�)�() �Q�$4(�)�(?9&�" v!�+� �B)�(?Z	 �AB��)�(b9) %AK9>��)n(
2���9K� �B�2Q�4.

K(c&BC �R"�	 �:gR XA- �d7�$?B"�4; ?�� �B�+4; ?qAV m$M%; �V�7� ?4 `
��� ?B"�4; �R"�	$� .2��AQ)km/km2 (" �4"�4 !?[4"� �4 �))�:(

A
Li∑=µ.

���%�H� ��E �\A� =�"AG #��	4 �4 ?P[9� �� '($) *+� �4��a.��N$�:F�G(-" C" 
!?cP� �B:���?�$�A3���.2Q !DATA4?�)� .2�; C" !�L	��.�AB�� !.�"��B::���; 

���;:%��C�) �B:XA�7� !eKE ?-A4�� �!;:��N �2.
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5�6)Q(.�%= ,�	6 OR*�0 ,.-" �5�6 )S(N�L0�* D�-	T ,.-" 

5�6)U(��K) ,.-" �)�!���'5
6)V(6 D�-	T ,.-" �J
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5�6)W(9��<X� 9��HI ,.-" 5�6)�Y(*�% ,.-" $�M�!* 9$��

5�6)��(�<��R ,.-" 'I*�* �5�6)��(�<�: ,.-" �Z�-M"* 9
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5�6 )��(��K) ,.-" �')�!��� 

%C!�� �B2V"! ?4 �B� z� ! �<u 8[9� h�)" �4 X2� #�" �� �	�G(-" ?�^ �B
��2Q�4 .:�B�A	"��" :"�"� X2� #�"NOT, AND, OR MXOR ��2Q�4 .�B�bgKG:AND 

!OR "�"�:4$�6c�gW	 �� ��4��R #$=�B:�"�SE $���?4 ! .�A4 	�	$4 p?�B�bgKG 0��:
e-�P6�� .299R2W6� !$� .2�"A> `�2�AQ.

� " (X2�Bool AND :%C!B��^ �B �� �B2V"! ?4 �	�G(-" ?�X2� �� �B:Bool 
! �<u 8[9� h�)"�4�� m�2Q�4 .�A	"��"AND?GAK1� �"�6Q" �bgKG M�)�B .�95���

"�� _P� �A	"��" #$g7&�?cP� 0�K	 �� ?R �B:�� ?R ��C�" ?���� ?cP� �� M2��"� m��
�C�"�2Q 29B"A> '�+6�" ��"� m).��KQ =&Q��.(?[4"� h�)"�4)�(^ M�?�B:	�G(-" �

X2� p �3 �� Bool ANDW� ��$) _$�"�SE F�G(-" �67$���)GIS(<g	 $� 8�2�AQ .
?[4"�)�:(

Suit BO=(map A) AND (map B) AND (map C) AND…(map N)… 
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PW	 h�)"�4$M8R�	 $p�?cP� �"�6Q" �h�)"�4 �B�bgKGAndBOOL ?4 C F�Au��
�	 ! ?d)�W�$� ?��AQ.

=%�&��4��?u�G �B:�S	 p)�9� �.�<) ?�B:C��C�$9�) *+� !$M'(=Suit o 
)Q ?cP�$p(and)�4��R ?cP�:q"�" �(and)�AU/ ?cP�A/A A��:(and)/A AU/ ?cP�:(

and)?cP�"2B��6& " ��&�';(and)���+q ?cP����4; (and)��<	�" ?cP� (and.
)c&BC ?&dQ�.(

5�6)�&(�>" ,.-" �$"�6�[P% �\$,���*�< �%BOOL 

���<�"�	� ��]" 'O% ^_�6 Z�� "�6���,.-" )Inedex Overly Map(

��QAZKB t>�Q X2��� �!� !� =��Q �2Q�4 .0�1�" X2� t>�Q ���QAZKB ?4�!� !� 
%�H�"�)" ����:

� " (��QAZKB t>�Q X2� X!" �!��?cP� ��)Binary Evidence :(?cP��B:
�!�!: A4 �!� 29��KB M�B�6�"��� ! �B�A6R�� $?4 #�4 F�Au��9:)�!�(2967B ." ���#
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�C! M�A6R�� ?cP� �B �!��"�4 ! ��"� ?��N"2E :R�	 $?cP� �4 p�B:��=��G �� _P� M�b
�C!���A> � '�q ��AQ .��"�KB" �!� #$h(R ��B:�� �AEA� �g6+� �?cP� m

�A6R���� ?6��N �~� �� %�7&��AQ.

?[4"�)�:(

∑
∑= n

n

Wi

mapiWiClass
S

1

1
)(

Z��
)�(�=� % �\ ,< $,�%'0��FT* �Z�� 9>
 ����16��R �]" ���*�< Binary Evidence 

�=��
��16�

��)�!���'6�J
*�%$9
�M�!*$��

<�:��9
Z�-M"* 

9��HI
9��<* 

�<��R'
I*�*�

OR*�0
.�%=�

N�L0�* 

�/�i/�j/��/�x/�i/�n/�i/��/�

� ?[4"� ?d)�W��q��W� �� ^�4 $0�� _�"`�"Arc GIS C F�Au ?4�?6��N F�Au �
�)".

rclass128_Resample]*0/1)+([Reclass of geology23]*0/9)+( [Reclass])) 
of Geomorpholo22] * 0/5) + ([Reclass of Land_Cover20] * 0/4) + 
([Reclass of Reclass of DrainDensity_km_in_km2] * 0/6) + ([Reclass of 
Reclass of ec_rec] * 0/4) + ([Reclass of Reclass of Reclass of 
AlluvDepth_m] * 0/6) + ([Reclass of Reclass of Slope of Slope_Percent] 
* 0/8) + ([Reclass of Transmissivity_m2_in_day] * 0/7)) / 5/2 

'(�!� 0!���QAZKB t>�Q X2� �?cP� ��)class  maps :(�!� �w�[5�" :���� 

:�6c$4 �d7� ?4 �!� X!" ��"� .#�" �� �!� .!(G ?H9�" �4?4z��B ?cP� C":�B :�!�! 

��C! l�L6>" ��?4 M24�� z� �B h(f C":�B2V"! ! �B���H� ?cP� �B �� �AEA� �A6f��
$�h�)"�4 M` �$KB" �d7� F"�~� !�)�9Q��f ��C! p769� ���AQ .4?�	��dG h(f:�B 

�g6+� z� �4 �AEA� ?cP� :"�"� M2V"! %C! :�BF!�<6� 2967B.
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Multi Class Maps :��QAZKB t>�Q X2��) !� C" $!� !� �67��?)(R29O !
�)" �"��A>�4 .!� �B ��:"�6�" � �V !� #$^ �B F�Pd- ?4 %�"� C��4 F�G(-" ?$#)��	

�� (�)".(
Z��
)�(�=� % �\ ,< $,�%'0��FT* �Z�� 9>
 ����16��R �]" ���*�< Multi Class Maps 

�=��
��16�

)�!�����K)'6�J
*�%$9
�M�!*$��

�<�:�9
Z�-M"* 

9��HI
9��<� 

�<��R'
I*�*�

OR*�0
.�%=�

N�L0�*

�� nj�xn�i�

� ?[4"� ?d)�W��q��W� �� ^�4 $0�� _�"`�"Arc GIS ?4C F�Au��)" ?6��N F�Au �.
(([rclass128_Eleav]) + ([Reclass of geology23] * 10) + ( [Reclass of 
Geomorpholo22] * 5) + ([Reclass of Land_Cover20] * 3) + ([Reclass of 
Reclass of DrainDensity_km_in_km2] * 6) + ([Reclass of Reclass of 
ec_rec] * 4) + ([Reclass of Reclass of Reclass of AlluvDepth_m] * 5) + 
([Reclass of Reclass of Slope of Slope_Percent] * 8) + ([Reclass of 
Transmissivity_m2_in_day] * 6)) / 48 

 
5�6)�Q($�>" ,.-" Z�� �< �Multi class Map 5�6)�S(Z�� �< �$�>" ,.-" Binary Evidence 



�j� �?��c�?����4 ! �$�"�SE �cB!k� a �KgG M:`�� .��KQ��

X2� C" ?gu�V ?cP� ��Binary Evidence MMulti class maps  � �B$"�"� =7&:
QC�"�4$#��	����"� .?4 ?O �B ?R��`� m�m"�4 M2Q�4 �	:) *+� $p)�9� '(�)" �	.

�/0 ����	0*�� ,���� 5���OM��%U

"��� �4 �!� #��P� ?�E!C ?7��)" �"A6)" �g6+� =�"AG .?4gR �A-�" 2�!� �?4 �!� #
"�?4 "264" ?R �)" F�Au #5	 �A~9�$$C" #2d	 ! �g6+� =�"AG ��E�%; =��P� ?4 �B��

KR�F!�T3 C" �B:B�<Q �)h�9Q��R �~� (� .��<6)"��AQ .X!2E)�(�6� ?R�" ��#
�P��?4 F�7F�Au ��	�� m�2�; 2B"A> �� Y.

Z��
)�(%�L6 D��`: ��/" �*�< '�-� $
�= ,���/0 ��� �  �,���� 5	0*�����OM��%

�xn���/�n/�x/��/�
F2c4 >$g�A3:A3:4?� �A-$?��4?!�7� �A-:4?��A-$?��A3:>$g�A3:F2c4 

a	1� :Saraf, A. K., Choudhury, P.R., 1998 

�" =V"���!� C" .��<6)" �4 ��R 0�1AHP� "� ��� %"A	�gR C�� ��c	 ���R r=��Q ?R :

C�� �a?g7g) �>�� =$Hc	 �d	"�� :�� X!" C�� ���$KL	 �� ?f �g�"AG �67��4 :�$N
�� ����$KL	 �>�� z� p �3 �� "� 29Q�4?4 :�$N?g7g) F�Au2�2Q %�$4 �d	"�� .��

z$9H	 AHP:"�4`E" C" 0"2f �B 4 :C�$6�" �B��$5� C" z� �B :"�4 �>�� �"?.��!; �)�
?d	� F"C�$6�" p7f C" Y� �B��$5� ����� �� !�� :2942�AQ .?9�`N �Kg7� #��6c$4 ?f :"

�)" %2Q '�+6�" :"�4 ?9�`N #��6�4 .��f p7f "� C�$6�".

C�� �a�E!C F�7��P� :z$9H	 �!� ��AHP �A> ?-A4�� �L9G ?4 r[) �B �u�9G 
?4 �	^�4 r[) ��%C! ! .2Q ?7��P� �E!C F�Au�� ?d)�W� "� �B�$9f .%C! #�"%C! "� �B 

�� �d7��$��� .%C! #�" 8$<g	 �4 YZ)�� t+c� �6�"��� �� ��$5� �B ����� %C! M�B�AQ .

C�� �y%C! �"�+6)" �$KL	 Y��	�� C" �B :%C! ?d)�W� �!� ?4 �$KL	 Y��	�� C" �B
� �� ��NC�)�)" ?674"! �$KL	 Y��	�� %�A4 ��NC�) �.�4"�4 �gu" �[3 �$KL	 Y��	�� ��

 
7- AHP 
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?9�`N ! .�A4 z� �4�� �B�C�$6�" ! ?7��P� �[) ?9�`N ?4 �d7� �B�AQ .29�"�� YZ)
�� F�Au %��f X������$N.

"�� 8[9� ! X2��?g7g) 29d	"���)AHP(
%C!�B�6�"��� ?4 �B�?7g) X2� h�)" �4 Md	"���)AHP(

�"��a) 29a?g7g���d	")AHP (`E!�!� �67$) :�B	 :�Ba�$KL��$Na9O .2a.��$5�2
)MCDM(�� ?R �)" ? �7� #$9O 2�"A	.��) ��6>�) �� "� ���B29R =V :" .�!� #�" ��

F!�T3�$KL	 :�BF�d)�W� ��"! �E!C ?7��P� 8��- C" �B�6�"��� C" m��B .��4�� %�N2��$N 
���AQ .�4%; :��NC�)�� ! :��NC�) ! ��A !" :�B�"�4 �B?�� �)�;2�.

��NC�)�� ��� X�69R:F!�T3 �B:KL	 $�N$� _4"!� h�)"�4 %�N2���q��.��<6)" �4 !
0�� C" �"`�")Expert choice (� F�Au�N$��.?)(R ! �B�6�"��� %��R ��"! C" Y��B:%;�B

" ���0�� #� �"`�"$��NC�)�� %"`:%;5	 �B$$� #����N .��NC�)�� ��� �g6+� e4�9� ?4 ?EA	 �4:
�4�67�C" �6KR �/�2Q�4 .^�?�B:"�KB" ��W  C" .2Q ��1$"�4 �:"�E" :*+� ,�- 
)$%C! '(B����N �2�2 .��� ���?4 ��"�SE F�G(-" ?����) mKR$���0�� !C"��")GIS (

?cP��B:�B�^ C" m�?�B:"�4 �\A� :AV+4; ?q$`�4�N�W� �� %�b$_GIS �	$��N ?�2.
Z��
)&(�0�� $�>" b�$�-� $
�= ,��\$,�%)�=�% �4� ,< ��-� ��� =* � �LM�* �< �%��$
�= ,��(
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6�J
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�=��
��16�
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�xn/���,n�,n�,��,���,n�,��,iQ$p
���/����,��,���,n��,��,����+q;���4
��x/�����,��,��,i��,��,n"2B���6& "�&�
���/������,i�,i�,���,n�C$#)�9Q�
���/�������,i��,n�,j|9))�9Q�
�xi/��������,���,j�4��R:"�"�
�jx/���������,��,n�R"�	c&BC�
�in/����������,ig4�3$X�P6�" �
��x/������������<	�" 
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�$��NC�) %"`:�P� �� �� ?6��N�~� �� �B�6�"��� 0�K	 �4 ?7��AQ .�P� C" Y��?7":
E!C��	 !$%C! ?�B:^ %!�� �?":4 !$^ #�?":�$��NC�)�� %"`:4?X�69R ! .2�; �)�

��NC�)�� ���:F!�T3 �B:KL	 $�N$� _4"!� h�)"�4 %�N2���q��0�� C" .��<6)" �4 !�"`�"
Expert Choice 4?� �)��;�2.��NC�)�� ���:�4"�4 ��/���2Q�4.

�0�� Z��
$��)Q(�0�� $E�" �<  �*�"�M�* b�*d�* Expert choice 

� _4"!� h�)"�4�q���4 !0�� C" .��<6)" �"`�"Expert choice %��R ��"! C" Y�
t>�QC ! �B�t>�Q �" �� �B�0�� #� �"`�"$��NC�)�� %"`:%;5	 �B$$#��N�2.?4 ?EA	 �4

� �g6+� e4�9�$��NC�)�� ��� %"`:�4�67�C" �6KR �/�2Q�4 ." ?s��9O�#2Q�d� ?�AN
�4�67�" e�� �2u �� �%C! M=&c� #B���BWL	$���N r.

5�6)�U(�P" $�*�( G����=� % ��0�� �  �%��MR�� ,< $E�"  �*�"�M�* b�*d�*Expert choice 
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4 C" Y�?%C! %2�; �)�?�^ M��"2��6)" Y��	�� �� ����� :�B �� �	�G(-" :�B
 _$W�GIS 8$<g	 �b�2&� �4 296cN .%�&� ?4 `$+4; ?qAV :�Bn?)(R )o(��R Mp)�9� 

o(��R Mp)�9��� M_)A6� Mp)�9�p)�9��� (?4?Pd- ��C ����� ?cP� F�Au�)" .2���N :294.

5�6)�V(�>" ,.-" �$�<� ,I�� $�<�(d$*�� Z�� ���* �< ��;$,���� �1	0*���)AHP(

,M��$e/< � �% 

C�" ���4��X2� �q C" �B����R p)KIA (�)" .2Q .��<6)" .0�� C" .��<6)" �4 �"`�"IDRISI 
?cP��B:X2� C" =u�V ?u�G ?R �B) *+� ,�- p)�9��� ! p)�9� :�B$�� '( %;�B

C�" M�A4 .2���N #$$5	�4��?u�G ���N F�Au �B ..�!2W��B:o(��R �� p)�9� ! p)�9� 
^�4 ?Pd- !���2��"� �"�3 �C�" ��W  C" .����C�" �4 ?Pd- m�m)�(! ?6��N �"�3

�$=7&�B:4$�<u �C�" C" %!�)�(.�"� l�L6>" �A> ?4 "�2�" .%���� C" .��<6)" �4 YZ)
CROSS  TAB "�4:?cP� �B:�q X2� �B �4 ���R p?� �)��;�2.
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.��KQ X!2E h�)" �4)i(�C�" :"�"� M2Q�4 �	�!� z� C" ���f p��q �"2P� �23 �B
�#$U�%�H� �� X2� �3� %"`$� ! ?6Q"� :�	?u�G �4�� *B�f '($) *+� 2567� :�B

��%C! h�)"�4 MX2� _)A	 .2Q '�+6�" ?P[9� �V�7� ?1$6� �� M24���� *�"`�" �B�24��.
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