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N7E'*+q *,#C"-E $ *,7xHC6E $ *,#,"3bt,8]E ,. ,:

^,]<_M( 0F]DW $ +]77?W $ b]75DW $ Q])e!W ,. yAW+E
*,TEQ].$% cB+E1&F]. $%C]H()Bonham 1994; Ligas

2006.(*C6EQ59+E C"g IC")(+; I$,K'( Q]K X#( I(
QGYH I$% +. %,KdgFK I,:4E ',z> {,7YEF]3,]W $ &

QGYH|%e. I,:4]E QE(&( {,7YEC].,)./Q]59+E +]: %&
1&(&N7]]E' j]]#,"JE I,]]:$ 4),727]]3Ftu /4]]#,"3

/4HC]]6E b78]]H,JV oG]]YH o]]7-W \C]]: ,]]. 4T)e7;F]]tu
c2B4E b75DW $ Q)e!W $ Z'(&+V /I%$>CH&+S)Chen

2004.(^,]]Y7YDW '( U]]V 4]]J9 Q]]K X]]#,!")( n]]-E
,:%,8]H,K +. %(F3& $ N7L"#),]TE*C:(F]3 Q]K 4),]:

X#( 1C3 1C)& 4HC6E &(FE &FB$( 7]V /b]DE 4]"7.
+)' %& 4HC6E oJR$CH( ^,7@FPR $ *(e7E /&,6.( /h7q&

X#( I%(F3& %,78. %,K /N7E'.I(+]. Q]K X#$% N)( '(
4S})$ 4.,)'%(h7q& I,:Q)~ +WC]),. %,8H,K N)+)' I,:
1,g +i9 Q.X]R(&+V N7E' %& 4;,GJK( I,:.])( +]i9N

1,gXq$ $ Q")e:+V %,78. ,:X#( +7S.
QH,E,#4),7;(+?B ^,<_M( I,:1)GIS(X75.,qI,]:

1+]]7R� %& 4A]]#,"Ek,]]L"-. /I',]]#/4.,]])',. /4H,]]#%
Qg%,�T) /b75DW $ Q)e!W /Z'(&+V�(F]H(  ),2H $ I',#

1&(& '( 4i5JrE*,TE I,:C]H%(& cB+E)Alesheikh et

al., 2008.(d2K ,.GIS4EW(F*4HC6E b78H,JV oGYH
1+-. ,. (%Q]52B '( /*FS,]HFS ^,]Y7YDW m),]JH '( I+7S

N7E' ^,Y7YDWQ]7-W 4),7273Ftu $ 4T)e7;Ftu /4#,"3
&+]K)Harris 2000; Rowe 2001.(4]3$% '( 1&,iJ]#(

/^,<_M( h7i5W I(+. C"2H(FWGIS4E %&,q (%Q]K &',#
+)' %& 4HC6E b78H,JV '( I+J-. N72rWE'X#& Q. N7

C:&)Zhou et al., 2007.(
/4HC]6E b78H,JV oGYH o7-W %& Q7O$( $ 4),"AE ',7H

*'$ +)&,YE N776WX]72:( Q]K X]#( 4),]:',7JE( $ ,]:
4]E *,G]H (% ,]-H> I(e]B( $ +`a]E b]E(F< 4A8HC]":&

)Asadi 2001, Kanungo 2006.(X72:( N776W C")(+;
*'$ /^,]]]<_M( 4A8]]]H4]]]:&24]]]E 1C]]]7E,H]]]3&F

)Malczewski 1999.(^,]<_M( o)~ +: /45K XO,9 %&

X]]#( {_]]K C]]"g bE,]]3 4),]]7;(+?B.*(e]]7E N7]]76W
N)( 4A8H X72:(1{_K,:24:&',7JE(34E 1C7E,H&F]3

Q])~ Q. *'$ �7PrW ^,752< '( bAq C),. $^%F]@ ,]:
&+)[V.{_K Q. C")(+; N)( %& QK I&(C<( N7"x2:I,:

4E �,PJR( QGYH".,)',7JE( /C44]E 1C]7E,H ,-H>CHF]3
)Berry 2002.(*'$ I(+]. 45]@( Z$% QJ]#& $&4]:&

&%(& &FB$ ^,<_M(:Z$%,"AE ] 1&(& I,:5Z$% $ /I,:
,"AE ]  H(&6)Bonham-carter 1994, porwal 2003(.
Z$% %&1&(& X]72:( /,"AE ] 1&(& I,:,]-H> &F]R (% ,]:
4E N776W4O,9 %& /C""KZ$% %& QK/,]"AE ]  H(& I,:

(% n-E +E( N)( *,PPrJE '( 4:$+S ,) �PrJE I&+;
C]]H%(& 1C]]-<+..*'$ Z$% $& h]]7YDW N]])( %&4]]:&

Q.Q]H,2S %Fl"E4H,]K 4]H'oG]YH o]7-W $ U]E I',]#
Q]J;+S %(+q Q8),YE $ 1&,iJ#( &%FE 4HC6E b78H,JVC]H(.

Z$% N)(^%,A< ,:'( CH(:Q58]5# 4575DW C")(+;4]AW(+E
7)AHP) (Q.,]"AE ]  ]H(& 43$% *(F"<(QTA]3 $I,]:

4<F"PE 4AP<8)Q.,"AE ] 1&(& 43$% *(F"<.(

1-1-Q@ERG Q*!-1 )* 3"')5
Z$% o"7E' $& +: %&Z$% $ ,"AE ] 1&(& I,: H(& I,:
h7YDW o"7G7V /,"AE ]&%(& &F]B$ 4H,]TE &%(FE %&.%&

Q. ,!")(4E 1%,3( &%FE C"g Q. Q@_R %FMF3&.
+W%,]K ] k,-HF.90,]# %&1993b78]H,JV 4.,])'%(

QYs"E %& (% _M 4HC6E&(& %(+q +lHCE (&,H,K %& I(.I$
] I&,)' bE(F<�"# Q52B '(Q]"7g /4#,"3$ 4]#,"3

U)Cq,MQ�F9 /,: ]3FV $ e])+.> I,]:4:,]7S I,]:
&F]B$ %& IC:(F3 *(F"< Q. (% ] d7"#%> $ _M I$,9

1. Geographic Information Systems
2. Weighting
3. Calibrating
4. Rating
5. Data-driven
6. Knowledge-driven
7. Analytical Hierarchy Process
8. Artificial Neural Networks
9. Bonham-Carter
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X8H(& +`aE _M.$(4.,])'%( ,]. U�#4H(C]7E I,]:Q].
*'$Q. $ XR(&+V bE(F< N)( �4:&0CE o57#$I',]; I,:
n: $�R,3 4H,3FV1(% 4HC]6E b78H,JV oGYH $ h7i5W

&+K Q7-W)Bonham-Carter 1994.(
I+.20,# %& QK 4.,JK %&1996+G]J"E I&_7]E

*'$ Z$% $& &+.%,]]K Q]]. /XR,]]#%& 4]]#,"3%,K 4]]:&
(% 4.,)+78EX#( QJR(&+V 1.$ 4]iO& Z'(&+]V Z$% $&

Q585# 4575DW Z'(&+VjW(+E)AHP(Q]. &%F]E N)( %&
1C3 QJ;+S %,KQ]. ,]. m),]JH &F]A-. '( *,GH m),JH $ CH(

CH%(& Z$% $& N)( I+7S%,K)Berry 2002.(
0,# %& QK 4Y7YDW %&2005/X];+S ^%F@ ,T)+E( %&

*'$ I(+. 4<F"PE 4AP< oTA3%,76E 4:&Q. ,:%F]l"E
 7VQ5@,; {FT6E Z$% ,. 1(+2: /4SCH%,. *(e7E 4"7.

4]JA�E +7`fW Z$% N)( QK &(& *,GH $ C3 QJ;+S %,K Q.
 7V XD@ %&4"7.&%(& ,:)Ramesh 2005.(

FLHFH,K30,# %& *(%,T2: $2006Z$% I&_7]EI,]:
*'$QTA]3 $ I',; /4#,"3%,K  H(& 4:&4AP]< I,]:

$ I(+. (% 4<F"PE*' ]H(% %& +`a]E b]E(F< Q]. 4]:&
CH&+. %,K Q. N7E'.4E *,GH m),JH+)&,]YE '( +S( QK &(&

{_K/&F]3 1&,iJ]#( 4AP]< oTA3 %& ,:QTA]3 N])(
&%$> C:(FR %,. Q. (% m),JH N)+J-.)Kanungo 2006.(

1-2-PJAJ1 0J@JRG >M(!)O0SG!)5
Q58]5# 4575DW C")(+;4]AW(+E)AHP(d]7"TW '(I,]:

n72PW4A8]H 4.,)'%( o),V +. QK X#( 1%,76EC"g I+7S
*'$4E b2< ,:C"K)Saaty 2001.(&,]!)( ,]. Z$% N)(

Q585# 0CE1(% NJ;,) /4AW(+Ebt,8]E I(+. (% Q"7-. b9
X8B4E FB$C"K.AHP%(FJ]#( 4),]"AE b]@( Q]# +.
X#()Ibid 1980:(

 Q")eS ^,D7B+W4LJ8. 4),:%,76E Q. v5JrE I,:
(&4E QK &%,]. j]#,"JE $ &+K 4.,)'%( (% ,-H> *(FW

&(& XA8H I&C< ^(',7JE( ,-H> Q. *>.
 4E /�rGE %,76E ',7JE(Q. CH(FWI,]:%,76E Q57]#$

&F]]3 N7]]76W I+]]L)&.N)C]].%& ,]]:%,76E j]]7W+W
4E %(+q 4JR%& I%,JR,#&% +]: ',7JE( $ CH+7S1'(

Q585#*'$ NJ;+]S +lH %& ,. jW(+E1&% I,]:,]:I
QA#,DE +W~,.X#( 4HC3.

 '( 1&,iJ]]#( ,]]. ,]]-"W j]]#,"JE ',]]7JE( /1&% +]]: %&
4E N776W 4B$' ^,8),YE&F3.123

Q]]")eS I$& Q]]. $& 4.,]])'%( ,]].Q]]. ,]]:Q57]]#$9o]]52B
&%(CH,J]]#(AHPQ8]]),YE +]]: Q]]. I',]]7JE( c]]q($%& /
4E �,PJR(C.,).48])+W,E %& 1C]E> X#& Q. ^(',7JE(

46.+E),YE U)+W,EQ8])n72P]W U)+W,]E ,])I+]7S4(
4E jW+E^,752< k,!H( ,. +@,"< '( d) +: *'$ $ CHF3

4]]E QA]]#,DE %FK[]]E U)+W,]]E I$% 4W,A]]#,DE&&+]]S
)Vahidnia et al., 2009.(Z$% /Q]JAO(4]i5JrE I,]:

*'$ oA#,DE I(+.'( Q]K &%(& &F]B$ U)+W,]E N)( '( ,:
4E Q52B *>& 1%,3( 1})$ +)&,YE Z$% Q. *(FWX]3(.,].
Z$% 0,2<(4PR,3 /bE(F< '( d) +: *'$ +. 1$_< /,:

I%,S',#,H XA8H *(F"< Q.54E N776W e7H&&+S)Saaty

1980.(k,]!H( +])' y].($% h])+M '( I%,S',#,H 4.,)'%(
4E&+)[V)Ibid:(
Qs.(%)1(max n

II(Inconsistency Index)
n

! "
#

"1  
  !"#$)2(  III.R

I.I.R
   

# $%  &&' ()&&"#*$ +&&,n  ( -&&,./0 1,23.&&0 4&&5" max! 
6$7"             * 1,23.&0 +&,# 89&,* $#4&/0 +,23I.I.R   :;.&< 

      =&> ?@%.A&3 1,23.0 B, C$.DE.F.G       1,23.&0 .&" 4&5"
 HF#  -,./0 .   H,.IG $%I.R       4&>#J; C$.DE.&F.G HK-&G 

%J" .   LG.MNI.R    E# 2OP' 1/0   -,./0 (4<."     $.DE.F C.>
   # 2QR $% *       ?&0 ?&/S3 $.DE.&F.G T$JU +,       4&,." * 4GJ&<

 4G%2D $#2V3 W#%4X0)Kolat et al. 2006 .( 2> ?,.IG YE*
        S-&SF $% $.&Q50 .&,  M,7D         ZV&< 4&MG.0 ?&K3#201   .&" 

      )"#*$ 2Q[G ?3.QSP\ E# ]%.^OF#)3 (  ?0 HF%  "  4,_ . $%
   YE* `JPX0 (T.KF.a0 +,#       S-SF E# ]%$ 2> C.>   b3#20

%J" 4>#J; B, 2"#2".  

                                                           
1. Index Overlay 
2. Berry 
3. Kanungo 
4. Decision Matrix 
5. Inconsistency Ratio 
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d*$  d*$ TeVf0 .MK0 & ]%#% C.>   & g&G#% C.>   .&MK0 
  h#2&&aG# * H&&F$%.G T.PQPA&&3 $% #$   g>.&&'  &&O@.,

?0  4M>% .d*$         * C$Ja0%2@ g>.' HIi $% ?jP' C.>
T*.k&&l  ]JQ&&< (?m.&&POn# oQa&&U.G C.&&>  YJ&&N ?,.&&>

m.G_    p40 (?5!l C.>7Qm.G_ (C$.0_ C.>7Q    ?3q.POn# C.>
 d*$ *              ]%.^O&F# *  &iJ3 %$J&0 #$ r,EJ3 E# Z/O-0 C.>
?0 $#2l  4M>%)Hanne 2000 .(  d*$ (p.&n +&,# ."   C.&>

    &&" E.&&QG Y4&&< ?3.&&QSP\ * ?&&,#2i# C#2&&" .&&MK0 & ]%#%
 GJPG 4G$#%  Ss-0 t#Ji E# ?,.> .  

  
1-3-2$34  (56+78 (375 9#&  

 VK<  C.>           H&QS".l  &"  &iJ3 .&" ?\JMA&0 ?KA\     C.&>
     O<$ E# C$.Q-" $% Y.<4M0%JF     ;.< * .>      ?&PS\ C.&>

   &O@2D $#2&l ]%.^OF# %$J0   4&G#)Graupe 2007 .(  cVK&<
         %4&5O0 2&U.M\ +Q&" u.&K3$# %.&X,# .&" ?\JMA0 ?KA\

   ?0 HQm.5@ %J; 84GE#%2v   4&M' .          &' 2&U.M\ E# B&, 2&>
Y*2G1  ?0 ]4Q0.G       O;.&F  QK< (4GJ<    C#  pJS&F E#    C.&>

  4MO-> 7w0 ?KA\ .  p.MxQF Y*2G 2>     C%.,E C%*$* C.>
  ?&0 H@.,$%        YE* y.&F#2"  &' 4&M'     %J&; ?&S;#% C.&>

?0               2,.&F  &"  &' 4&<."  O&<#% ?i*2; ?m.MxQF 4G#J3
Y*2G    ?&0 ]%.O&F2@ )K32&0 C.>   %J&<)Prowal et al., 

2003a .(  
       =&I0  &SPi E# C2QD%.&, ?,.G#J3      T.QUJA&; +,2&3

 VK&&<  ?KA&&\ C.&&> H&&F# ?\JMA&&0)Beale 1998 .(
    VK< (dEJ0_ `JG y.F#2"  ?S' cOF% *%  " ?KA\ C.>

T$.[G ]4<2  T$.[G *    ]4f&G3  =Q-&/3      ?&0 C4&M"   4GJ&< .
 VK<         ?0 ze{# ?\#JG#  " HF2v2F ." ?KA\ C.>   %%2D

     t#Ji ." dEJ0_ cSn20 $%  '      ]%#% dEJ0_ (oQaU C.>
?0  4GJ< .+,#1Y#4"2 H&F.M503       C%*$* 2&> C#E#  &"  &' (

      ?0  -,./0 oQaU |F.v ."  VK< |F.v      C4G*$ ." * %J<
  1v  "  '   .!; $.fOG#4   YE* (HF# }JFJ0      $% ?G*$% C.>

   |F.v  " Y4QF$ HIi    ?0 Z,453 (oQaU C.> 4G%2D . $%
   VK< $% (Z"./0       Y*2&G g,#$_ (]4fG T$.[G C.>       &" .&>

     => ?"#Ji  "  ' HF# ?3$JU        |&F.v * %%2&D #2&D    C.&>
.KG y2OF% $% oQaU 4M<)Graupe 2007 .(  

  
1-3-1-2:;<+=  '0>?@0A B$34   

  %2"$.&&'2v `#J&&G#  &&SPi E#  &&,q4MN Y*2O~&&F2v cVK&&<
 VK<   T$.[G C.>    H&F# ]4< .          &,q 4&MN E#  VK&< +&,#

               &,q  &"  &,q #$ T.&\e{#  ' HF#  O@., ZQVf3 Y*2G
 ?0 dE#%2v               c&,q $.&QO;# $%  &,q 2&> ?&i*2; * 4MM'

  ?0 $#2l C45"    %2QD)Ibid .(         $%  VK&< +&,# ?&S' C.&PG
  ZV<2      H&F# ]4&< ]%#% Y.fG  .      Y*2O~&F2v cVK&< 2&>

  &&' H&&F# ]4&&< ZQVf&&3 ?S&&U# c&&,q  &&F E#  &&,q4MN
T$.&&K\ E# 4&&G# : &&,q (C%*$* c&&,q  c&&,q * (Y.&&IMv C.&&>
?&&i*2; .Y*2&&G %#4&&53  %#4&&53 2&&"#2" C%*$* c&&,q $% .&&>
C%*$*       %#4&&53 .&&" 2&&"#2" ?&&i*2; c&&,q $% * H&&F.>
?i*2;    C.>           %#4&53  &' H&F# ?m.&n $% +&,# * � VK&<

 ,q      Y*2G %#453 * Y.IMv C.>         iJ3 ." Y.IMv c,q 2> C.>
    ?0 +QQ53  VK< ?n#2{  "    E# $.&' +,# $% WqJP50 * %J<

?0 ]%.^OF# .!; * ?5F d*$  %%2D)Samanta 2006 .(  

                                                           
1. Neuron 
2. Supervised 
3. Unsupervised 
4. Error Back Propagation 
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 ZV<2 .]2,#%  ' ( ,q4MN Y*2O~F2v ?KA\ cVK< E# ?,.PG Y.fG .> G 84M>%Y*2 4MO-> .>  

  
YE*         Y*2G  ' #$ ?OQP># Y#7Q0 ( VK< ?G*$% C.>   .>

 ]%#% C#2"     ]4&< Z�.l C%*$* C.>    ?&0 Y.f&G (4&G#  4&M>% .
         ?&0 ].QF cK5i +,# $% Y%2" HF% ." +,#2".M"       &" Y#J&3

YE*               &SPi E# C4Q^0 4U./0 $% .IG_ E# * H@., HF% .>
d*$  %2' ]%.^OF# ]%#% �Q^S3 2x,% C.>)Kanungo et 

al., 2006 .(    T$J&U  &" Y*2O~&F2v cVK<  LG.MN  B&,
  YE* & Y.IMv c,q 4l.@ rl#*$% * & 4<."  ,q   W.PQ/O-&0 .>

 ]%.^OF# Z".l     .0# �4G#          O&<#% %J&i* Y.&IMv c&,q  LG.MN
      %$#% %Ji* YE* C#$#% c,q +,4MN (4<." .   (Hm.n +,# $%

YE*           1,23.&0 Y%2&' t2� ." 2[G %$J0 ?,.IG C.>    C.&>
q 2> YE*Y*2G E#  , ?0 HF%  " .>  4,_)Ibid .(  

  
1-4-J&   KL#4 (F#46A  

        YE* 8JQ&< Y#J&M\  "  G d*$ +,#         b&m.l $%  &VS" ?&>%
   �?,.Q@#2wi T.\e{# �Q^S3 d*$ YE*        +&,# $% ]4< ?>%

  ?0 �2!0 (g>*9v        ?&0 $#2l ]%.^OF# %$J0 * %J<   %2&QD .
           ,q YE* Y4<  O@2D 2[G $% 2" ]*e\ (d*$ +,# $%    (.&>

ye'    f/G C.>         &O@., �.AO;# T#E.QO0# ." 7QG .>    Y.&<
        ?&0 ]%#% H'2&< �&Q^S3 T.QSP\ $%   4GJ&< .    (*$ +&,# E#

].D4,%       ,q HQP># 8$."$% Y.AA�O0 C.>    ye' * .>    .&>
?0 ]%#% 2�# bQ323 d*$ +,# $%  %J<)Bonham-Carter 

1994 .( E.&&QO0# ( f&&/G E# H&&Q5lJ0 2&&> $%S$%  cf&&/G 
�Q^S3  "  O@.,  c!"#$  SQF*)4 (?0 +QQ53 %J< :  

  !"#$)4(  

n

ij i
i

n

i
i

S W
S

W

 

 

 
#

#
1

1

  

    ($J'�0  !"#$ $%S  �.AO;# E.QO0#         B&,  &"  &O@.,
  pJSF)   YJ&xQSv .&,(  (iW   YE* i      *  f&/G +Q&0#ijS  YE* 

)E.QO0# (j    $% ye' +Q0#i  HF#  f/G +Q0# .  HF# ?5QK{
   f/G C#2"  '     ?,*%*% C.>ijS       B&, ., 2^U 2,%./0 .IM3 

  H&<#% 4&>#J; .=&&I0     p4&&0 +&,#  &&" %$#* p.V&<# +,2&3
?0        4<." Y_ ?5PX3 * ?!; H5QK{ 4G#J3 .    (p.&n 2>  "

        d*$ C#2&" p4&0 +,#  ' .XG_ E#    YE* C.&>     %$J&0 ?&>% 
  " ]%.^OF#      ?&0 ]%.^OF# Y.-V, $J{        ?&@#2aG# 2&�# (%J&<

d*$ +,# ?".,E$# C#2" H<#% 4>#J�G .> .  
  

1-5-2*M#N8 /"68 BON+8   
 C2Q@2v 10 $.-G.' (�Q/a3 +,# $%  5m.!0 %$J0 c/!M0

?S\          T.AO�0 ." Y#2,# 7'20 $% rl#* (%."_$31 39   ?m.P< 
  *$53 51           r&"202O0JSQ' B&, %*4&n ?On.-0 ." ?l2< 

 HF#) ZV<3 .(  
  h.fO'#      ?&0 }.XG# C%45O0 Zn#20 $% Y450    %2&QD

     ?v cSn20 E# (Zn#20 +,#  '     ?0 E.R_  Qm*# ?,Ji     * %J&<
?0  0#%# ?SQA^3 cSn20 .3   4&".,)Harris et al., 2001 .(

               E# (Z&n#20 H@2f&Qv .&" b&F.MO0 (4&G*$ +&,# pe; $%
 f/G    .> 1V\ *    6$7" ?,#J> C.>  y.Q/0     ]%#% * 2&3  &> C.
�Ql%      ?&0 ]%.^O&F# 23             c&Sn20 $%  &' C$J&{  &" (%J&<

    ]%#% C*$ W.0.P3 $.' (?SQA^3     f/G * .>       y.&Q/0 .&" ?,.>
6$7"  E# 231:5000  ?&0 T$J&U    %2,�&v)Moon et al., 

2006 (        G.' B, %Ji* y.Q/0 +,# $%)    +,# $% 10 We�0
�Q/a3 (       &< +O@2&D 2&[G $% ."   &G.PD %J&iJ0 4>#J   ?&GE

?0 %J<.  
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 ZV<3 . 5m.!0 %$J0 c/!M0  

  
2- "#P Q.!08 ' !0R! <F'"   

   ]%.0_ (g>*9v +,# $%   ]%#% CE.F        ?G.&V0 C.&>7Qm.G_ * .>
 " }2G  SQF*  C.>$#7@#AutoCAD 2006 * ArcGIS 9.2 

 4,%2D }.XG# .   &" +QMLP>     ]%.&Qv $J&[M0     CE.&FAHP  * 
 )Q&&&a0 $% ?-&&&,JG4' E# ?\JMA&&&0 ?KA&&&\ cVK&&&<

MATLAB 74&&< ]%.^O&&F#  . ZV&&<4 T$J&&U 4&&M,#2@ 
   ]%.&0_ C#2"  O@2,�v    ]%#% CE.&F        ?&0 Y.f&G #$ .&>   4&>% .

]%#%             1&0 r,.M&U ?&S0 H'2&< E#  &' �Q/a3 +,# C.>
  Y#2,#   (4G4<  O@2D2"    )Qa0 $% ?;2"CAD     " ?;2" * 

 f&&/G T$J&&U  y.&&Q/0 $% ]4&&< +V&&F# C.&&>1:1000 
4&&G4,%2D Z&&,Ja3.  $% f&&/G #4&&O"# +V&&F# C.&&>  ]4&&<

?0Jl$   D CE.Ff   Y.V0 1~F * 4MO  4G4< ri20 .  2,%.&/0
    E#2&3 uJ!;)      Y.f&G .&XM,# $%  &'      T.QUJA&; 84&M>%

  4G%J" +Q0E ?V,7Q@J�� (   ?&MaM0  &"     ?0J&l$ C.&>   ]4&<
      +Q&0E ?0Jl$ p40 �,2{ +,4" * 4,%2D p.P\#)DTM (

  ,q C#2"  $% 2�.MO0 C.>ArcGIS QI3 4<  . ,q +,#   .&>
 gQv rl#*$%  ?MQ"         f&/G  &' 4MO-> 10 Y.D4MM'    C.&>

      ?&0 ]4&G#J; 7&QG $JO'.@   4GJ&< .  f&/G     C$.&XM>.G C.&>
)?m.0JG_ (        &" ?,.QPQ&<J�� * 1Q{.Mw0J�� (B,2OVm#J��

ye&&'  &&F :?m.&&0JG_1)&&F#* 4&&n (2 &&MQ0E 4&&n * 3 

 /K{   4G4< C4M" .       C2O&F$ bm.l T.QUJA;  "  iJ3 ."
   3 $.' HmJIF $%   f/G (YE* :QA�       ." 2OF$ Hm.n  " .>

     4G4< Z,4K3 2O0 B, Z-VQv ]E#4G# .    Z-&VQv ]E#4G# +,#
      f/G Hl% ." JF B, E#     ?&0 ]%$*_2" .>        h2&{ E# * %J&<

 T.K&&F.a0 C#2&&" ?MO@2,�&&v * b&&F.M0 ?&&PXn (2&&x,%
 H<#% 4>#J; .     ?G.&F2D% cf&/G ( 0#%# $%      �&SO�0 C.&>

)   BQSQ@ * BQS,�$_ (BQOQSQv*2v (   &R%# => ."    * 4G4&< }.
 ?G.F2D% cf/G      4&G%#% ZQVf3 #$ .> .     f&/G .&XM,# $%    .&>

 YE* HQS".l             ZQ-&G.Ov cf&/G c&QI3 C#2" #$ �Q^S3 * ?>%
  4G%2' #4Qv ?G450 . f/G        ZV&< $% $JO'.@ C.>5   Y.f&G 

 ]4< ]%#%  4G# .].N           C#2&" ]4&< ]%#% Y.f&G ?@.fO'# C.>
        d*$ E# B&, 2&> ?,#$.&' ?F$2"    YE* C.&>      %$J&0 ?&>%

 ]%.^OF#4MO@2D $#2l.1 23  
  !""#6$%&""'( )*+,   -+, ./&""0AHP 1&2""3 *, 

45  67% .   89 -+, :;* /*    $%*% 47%/&'<5* ,=>?5    @ABC9 &7
       6"# $%&D<"0* E"'3 F&?#,&G C>3 .       .*C"9 H1I C"9 $+J"K

  8LM""L0 /* $%&D<""0* C'NO""P 1*E""'5 4""0,C9  ,% Q""P*C5

                                                           
1. Anomaly 
2. Medium 
3. Background 

,&M3&G 
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8M;&R5    .&7  H4S+/AHP         T"; U,="V 8"9 WX&Y +% ,% 
     "5 4Z["06?\ + 4Z[0        ,*C"] 8M";&R5 + $%&D<"0* %,=

W^C_ . M_ 8G 63%=9 6R<`5 1&0&?#,&G W0* 4?<D_  &7
      43&G ,% .CN* a&b %,=5 :;* ,%         /* + 6"3,*63 c"5 4;*/

    8;d efS /* +, :;*     1/+ ,% CNg5 .&7      8<"#*h_ ,&?G 47%
636# .  8LML0 H85*%* ,%      8"9 i=0=5 QP*C5AHP     C">3 &"9 

 W""^&;  '!2""P F&?""#,&G)  !""#7 (M"";&R5 +8  &""9 &""7
 /* $%&D<""0*98""9 H-+, :"";* %,*63&<""0* U,&""AK   8L'""0+

     $Cj9 &9 + W^C_ i&k3* F&?#,&G      i&k3* 4M;=36G /* .C'_
8<^C_H 1/+        8A"0&Z5 4Z[0 6?\ + T; WX&Y +% ,% &7

636;%C_ .82R3      ,% 8G 4;&7AHP T;     l&f'R<M"5 4Z[0
      1/+ + 8M;&R5 %,=5 m[0 T; ,%       ,% H6"?<^C_ ,*C] 47%

  !#7Y &9 $6# E;&f<5 n'op q+C 63* .  
          H4Ar"K s!A"# -+, )*+, .*C"S* .*C916    /* $&"\ 

  t=fk526            8"9 4^%&r"P ,="B 8"9 %=S=5 4^&2<G* $&\ 
 83=f3 1*=?K     636"# u&"o<3* 4#/=5I .&7 .    8"9 8"S=P &"9

        $&\ :;* /* $6# v*Co<0* %*=5 W'D'G + ,*6R5      &"j3I H&"7
8""9  Q""0&?5 s<""0% +% 8""9 F&?""#,&G 8L'""0+)u=""b ( +
&?5&3  Q0)69 (n'MRP   636# .6?9 . 8;d C_*     w'7  5&# .*

-+, .&7/&'3 &9 @9&[5 H6#&A3 4^&2<G* $&\   " $%*% .&7
       8";d :'"9 /* %="b 8"9 %="b 8";d :;* H&?A5    %,="5 .&"7

  45 qhY $%&D<0*   %="# .           H6"'] :";* :<^C"_ C">3 ,% &"9
8"";d  4]&""9 .&""7  U,&""AK $6""3&5 /* 6""3* : HT"";C<!X*=xy

 ;&'f'#=xy Hc'B&?z5=xy        43&"0C_% + 1&"9E'5 {?"0 H4
T'L'^ .             :'"9 43&"!5 4|<M"9*+ 8"G %="9 /&"'3 :'?}f7
$%*% $%*% + %%C""_ ~o2""5 &""7  s""_CS /* 8<M""9*+ .&""7
1/+    63=# qhY 47% .        �,&5I &9 1=5/I + +% 89 +% sM;&R5
 2        .,*%&?`5 4|<MAf7 T'L'^ 43&0C_% 8G %*% 1&23 

      ,*% 1&"9E'5 {?"0 s;d &9% .          &"9 8";d +% :";* 8"k'<3 ,%
 fK       4"R[?5 C"_AND   GCP :'X="9  "'      s";d + 636"# Q

1HRAPA63%*%  '!2P *, .  
              s!A"# HC">3 %,="5 4Ar"K s!A"# H@"'RZP :;* ,%

   W0* 8;d 6?\ 1+C<�0C( . $%&5I 63+,   $%*% ./&0    .*C9 &7
    !# ,% -+, :;*8W0* $6# $%*% 1&23  .8;d   *6"<9* &7

     C;%&R5 &P 636# $E'X&5C3           ,*C"] T"; + CD"V �/&"9 ,% &j3I
%C'_ .  4X&"Y ,%            H-/="5I s"LYC5 ,% 8!A"# .%+,+ 8"G

 8;d C;%&R5     $&\ U&r<o5 ,% &7       /&"'3 %,=5 u*=S HW0&7
           ,% T; %6K 4?`; :;* + �67*=b 4;+%+% H8[R3 C7 .*C9

 $&\  Z5            $&"\  "Z5 ,% CD"V %6K + Q0&?5 .&7    .&"7
�'`p .        4"5 4]&"9 4"Y*CB %,=5 ,% 8}3I     '"'`P H6"3&5 :

 8;d %*6`P 7    1+C3 %*6`P + 1&j?( .&       C"7 ,% %="S=5 .&"7
 W0* T; .Q0&?5             H%=r"R5 :";* 8"9  "'3 .*C9 $*, :;CP

     W"0* :!f5 %,*=5 i&fP 1=5/I .      s"?;E_ u&"o<3* ,&"'`5
      8!A"# u*=S WA0&?5 1*E'5 6;&9 u=L[5    $%*% &"9     .&"7

 6#&9 4`]*+ .      $&"\ &"9 8!A# *6<9* H:;*C9&?9      Q"o<?5 .&"7
 45 $%*% -/=5I #%= .$%*% c�0    .*C"9 %="S=5 .&710 

 4]&9 $&\               ,*C"] $%&D<"0* %,="5 -/="5I .*C"9 8"G $63&5
 4""5 %,*+ 8!A""# 8""9 6""?<^C|3  8!A""# u*=""S + 6""3%C_

45 v*Co<0* %=# .u*=S &9 u*=S :;*     8"G " %=S=5 .&7
1&2""3 $&""\ 4""`]*+ W'`""p+ �6""?7%    8M"";&R5 " W""0&7
45  %=# .,&'`51          &"[b U&"`9C5 t="fk5 s2";, H8M";&R5

)RMSE(2 W0*  . 8!A"#       :;C"<fG 8"G .*RMSE  8"9 *, 
        %="9 6"7*=b 8!A# :;C<j9 H6#&9 8<#*% $*Cf7 .   /* c"(

    $&\ &9 4ArK s!A# -/=5I     8;d C;%&R5 HQo<?5 .&7    &"7
  )=L0 8'R9 ,%              8"<^C_ 8!A"# u*="S + %,*+ 8!A"# 89 &7

4""5    4""`'AB WM""M_ -+, /* $%&D<""0* &""9 + %=""#3 
)Kanungo 2006 ()=L0  s<0% +% 89 &7  + d&"9  'M3&<(

8RAB :';&(  'M3&<( 45 .6?9 63=#.  
1/+ HC""|;% .=""0 /*  i&""fP /* $6""# v*Co<""0* .&""7

-+,             @"'DLP &9 + 6# %,*+ ~b&# 43&#=�f7 )65 89 &7
82R3       1/+ :;* /* $%&D<0* &9 &7        436"`5  'M"3&<( s2R3 &7

6"";%C_  ""V&Y . ,*6""R5 1&r""ro<5 HW""X&Y :"";* .*C""9
 8RAB  V&^6Y     9 C9*C9 *, .6?9  &4/0  63%CG :''`P  .  !#

10 1&23           .*C"9 $6"# 8'jP 436`5  'M3&<( s2R3 �6?7%
 4LK ,&M3&G    8"9 %&9I       8!A"# -+, +% 8L'"0+      4Ar"K .&"7
 + 4K=?r5AHPW0* 4Z[06?\  .  

                                                           
1. Host Rock And Philtic Alteration (HRAPA) 
2. Root Mean Squared Error (RMSE) 
3. Natural Break 
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  !#5 .82R3 $&\ H,=<G&^ .&7  4^&2<G* .&7 M_ + 8R[?5 .&7  
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  !#6 . -+, /* $%&D<0* &9 H436`5  'M3&<( s2R3 s'jP .,&G 63+,AHP  

  
  
  

  
  !#7 .8LML0  -+, ,% $6# 4Y*CB QP*C5AHP  
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  !#8 .$%&'( ,*%=f3 8!A# -+, ./&0 4K=?r5 4ArK .&7  

  
3 .=>*?- #$"%& ! @A&  

  )+6S1 1/+ H  89 .&7 82R3 .*C9 $65I W0%   ,=<G&"^ .&7
 /* @"";CB -+,AHP4""5 1&2""3 *,  6""7% . )+6""S :"";*

    FJG .*C9 $6# :''`P U*/&'<5*   82R3 .&7     ,=<G&"^ .&7

 -+, @"";CB /*AHP%,*% C""9 ,% E""'3 *,  .8""9  ,% H$+J""K
  )+6S2 1/+             s!A"# -+, @";CB /* $65I W0% 89 .&7

W0* $65I,% �;&f3 89 4ArK.  
  

 )+6S1 .1/+ 89 .&7/&'<5* + &7 +, @;CB /* $65I W0%- &?A5 " �3*% .&7  

BCD-  ", '(!AHP    
E8F #AG$  

 ", '(!AHP    
H> #AG$  I2J   (*9?/4(Rating) 

4;&'f'#=xy .,&k?7&3  157/0  164/0  4X&5=3I  749/0  
T;C<!X*=xy .,&k?7&3  187/0  153/0  �0*+ 6Y  198/0  
c'B&?z5=xy .,&k?7&3  063/0  086/0  8?'5/ 6Y  053/0  

1&9E'5 {?0  087/0  191/0  'L'^T  739/0  
{?0 $,*=;% .&7  014/0  062/0  T'L;y,I  167/0  

$6# %Cb .&j3+/  087/0  041/0  T'<'L'(+C(  094/0  
T;*%  013/0  023/0  *+d  096/0  
43&0C_% &7  392/0  280/0  q=P  220/0  

     1ASC 059/0  
     2QSC  625/0  

  
 )+6S2 .1/+ WX&Y +% ,% 4K=?r5 4ArK s!A# /* $6# v*Co<0* .&7 : ,% &91I :<^C_ C>3 ,% 1+69 + Hc'B&?z5=xy s;d :<^C_ C>3  

 )"*K8+*-
L93*8M/NOP 

HRAPA H>%?.Q4NOP )"*K8+*- 
 )"*K8+*-
#>*959RNOP 

B>S *+ 

5420/8- 0754/0 0909/0 1417/0 c'B&?z5=xy .,&k?7&3 &9 
-------- 1522/37 7031/45 8821/220 c'B&?z5=xy .,&k?7&3 1+69 

                                                           
1. Alteration of Sandstone and Conglomerate (ASC) 
2. Quartzitic Sandstone and Conglomerate (QSC) 
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  s?'fGRMSE   !" #$         %&'()*+ ,-. /0 '1 2!34 ,8 
       / 5678 &')*+ ,-. 90 &/:83        ,(-. ;<(=/0 90 &/:(8 

     '1 :1$:1 / &')*+2480/0          >(1 > !(" ;-$ / ?=@ 5A0 >1 
         28?(B= C<68'D+ ,EF8 ?<GHI J$:1 K?-LM:1 , !" &$H*4

      5(N:M 9$:(O K0'PD(A$ 09H= .         ,(-. &0'()8 9'(*Q #$ R(+
       SQ >1 :T*= / ?" :D)1 U-'D8 %R<V'*W=HXY  ,*<RMSE 

   '1 :1$:11259/0 ?-0:M  .   > !" #$ 9$?F= ;-$      ,-. /0 '1 J$
  %&')*+6   / 4     >-. 90 Z<I:I >1 &/:8         / [/$ &'()*+ J'(\

 ;-$ &?" K?-LM:1 Z!A / ?=@ 5A0 >1 ]/0?" > !" .  
&#/ J0?((4 ,6((-'F=  ^/9 ;<((1 '((\AHP , !((" / 

  2= &'E8 %2!34      90 >Q ?\0AHP     >(1 5<S\$ ;-:DE<1 
28'((A:M0  '((\ 90 %5((A$ >((DN:M _((`BI &'((1L<= a*((A /

2G'b             $9 2-'<S<("HXY ,(-. %24H*3(= 2!3(4 , !" >Q
c)=      >D6(8$0 9HDQ'N ,EF8 ;-:I   ?(8$ .  ^/9AHP   d'I?(4'O 

    >EF8 ,S\ J$:1 5!e= &#/         2(G/ f5A$ >DN:M :g8 90 '\
            &#/ R<V'(*W=HXY ,(-. J$:(1 2!3(4 , !" %C1'F= 90

       A'*B= &$?1 ;-$ / 5A$ K0$0 h'3Di$ 2P*=    ;(-$ >Q 5
^/9%         K?(89$0#'1 j(F8 J$9$0 $9 R<V'*W=HXY J9'T*\'8 

28'Q 90 5A$ K0:Q 09/@:1 R= J#'A .  
>1     2(= >kli 9HV            2!3(4 , !(" >(Q 5(PM &$H(I

  m$Hn ;-:D)1 24H*3=       5(A$ K0:Q ?<GHI $9 '\ .   o(O$/ 90

       >(1 K?(" ><)I 28?B= C<68'D+ ,EF8       ̂ /9 ;(-$ >`<(A/
   2='SI p-$:"10     0 >1 $9 2G:D*Q K'q  j<+ 2DA9    2(*<1
5((A$ K0:((Q . C (("9^/9 5((<FNH= &$L((<=   90 $9 '((\

j<+    K'q p-$:" 2*<1    2= &'E8 '\  ?\0 .   C (" ;<*rS\
10 &'E8    >EF8 s?*\0        >(1 28?(B= C<6(8'D+ J'\    >`<(A/

^/9         / 24H*3(= 2!34 , !" J'\AHP   2tu(A?*q 
5A$.  

^/9  ̂ /9 '*!= ( K0$0 J'\ v-:k 2-'\  9'*Q 90 / ?8$
 2I'((4lV$ L((<8 &@ >`w6((= x((A'+ #$)K'((q ?((*8'=  J'((\

     >(BG'u= ;(-$ 90 2N'EDQ$ ( ?(89$0 .      0:19'(Q p-$:(" ;(-$
^/9       &#/ 90 $9 9HQy(= J'\       / >(8HS8 J0$?(BI >(1 2(\0

     2(= 0/?t= ')8@ &'*<SV$ ,n90   0#'(A .     %:(z-0 JH(A 90
&#/ ^/9 _-:V #$ 2\0 j8$0 J'\     ;<(<BI J$:(1 '*!= ( 
K0$0           :<{|I &$L<= / }H8 ;<<BI / :{~= J'\     >(1 '()*I %')8@

5A$ >D61$/ &'337D= ?-'F4.  
      >q:M >Q 5A$ :Q� &'-'"AHP 2=       C (" >1 ?8$HI

      �/'�O 28HzS\ 2G/ %0H" ]'T8$ L<8 2\/:M       ;(-$ 90 '(\
   5A0 �9?8 >1 p-$:"  5A$ 2*DN'- .    ,6-'F= %['b ;-$ '1

    �/'�O J9'M#'A &0H=#@ / 2n/#    %'\AHP    2"/9 >1 $9 
    &#/ J$:(1 &'*<SV$ C1'O    lV$ 2(\0     [?(!= 28'( = �'(4

 >Di'A5A$.  
  

88.46

73.08

96.15 100 

0
10
20
30
40
50
60
70
80
90

100
90 80 

90 
100 

0 
20 
40 
60 
80 

100 
AHP  !"#$%&

AHP '(#$%&

)*+,-./0!12345 #602378 09 #+:; 

)*+,-./0!12345 #602378 <= 9 #+:; 

  
) !"(                )#(  

 C "9 .j<+ ?k90 >1 v<tk 2*<1 ^/9 >`<A/ �G$ f�`D7= J'\ (K'q ]'SI J$:1 m / f'\ ( J$:1102G:D*Q K'q   

  
  
  



$%& '(&)* +,% -./  '/0 &0 '1.23 4.567"GIS 

   ! " #$ %&'(GIS$ )*$+  
 , $ ,-(   , $ .!-/0   !-121388  

85 

  
  

 C "10 . ^/9 '1 K?" ?<GHI 28?B= C<68'D+ ,EF8AHPA?*q  2tu)5A$9 5SA (  
 R<V'*W=HXY J9'T*\'8 ;DN:M :g8 90 &/?1 24H*3= 2!34 , !" /)�q 5SA(  

  
4-89:;1  ./0.<=>:? % -):@  

        >`6(`A 2`<`tI ?*-$:N ^/9 /0 j\/�+ ;-$ 90    2(!I$:=
)AHP ( > !" /          ,E(F8 ,(<)I J$:1 24H*3= 2!34 J'\

    2`4 9'68'Q 90 28?B= C<68'D+        &$:(-$ LQ:= 90 oO$/ 0'1@
  >1  ?8?" >DN:M 9'Q .     ̂ /9 ;(-$ %>=$0$ 90 ;<*rS\     #$ '(\

          ?(*DN:M >6(-'F= / 21'(-#9$ 09H= U-'D8 5O0 :g8 . ^/9
   v<tk 24H*3= 2!34 , !"        / 0:Q ?<GHI $9 >EF8 ;-:I

 2= ;-$         �'(uB8$ 9'Di'(A C(<G0 >1 ?8$HI       5(<`1'O / :-y(+
 &#/ 90 $9 �'((4lV$ >((Q ?(("'1 > !((" J:<M0'((-  J'((\

28/90    2= K:<i� ^$  ?*Q.     c)= :-# U-'D8 %['Sn$ >1    ;-:I
5A$ _<FtI ;-$ J'\09/'DA0 :  

AHP9'Di'((A 2(("/9    2((�SQ ,6((-'F= J$:((1 >((DN'-
      ?*D6<8 2�SQ c\ d'=/LG >Q 5A$ J:k'*4 .    >(8 ^/9 ;-$

              / 2(�SQ J'(\L<G'8@ Z(G'O 90 $9 _(Ft= 0:N �$?\$ ')*I
  2= ;<=|I 2P<Q         K?(<r<+ ,8'='(A >( `1 %0#'(A      >(1 $9 J$

  ̀6`A J9'Di'A C ">        L<G'(8@ / 2(8/90 p(1$/9 '1 2!I$:=

        2(= 5-:-?(= >(`b:= >(1 >`b:=          _(-:V ;(-$ #$ / ?(*Q
c<S3I     2= 90'O $9 K?8:<M          / ?(*SN?\ 2("#$0:+ '(I 0#'A

    ?"'1 >D"$0 v�$/ / J0?4 .     ?" �7E= _<FtI ;-$ 90
>6((-'F= >((Q   9'Di'((A C< E((I Z((G'O 90 2((n/# J'((\

>`6`A          �'(<O 90 $9 J:D)1 9'<61 xA'+ %C='Q 2!I$:=   '(1 
  >((X$9$ %0H((" K0'PD((A$ vu((A �((- #$ '(()*I >((Q 2DG'((b

2= ?**Q .  
> !"        p1$/9 21Hi >1 ?*D68$HI 24H*3= 2!34 J'\
 >-. ;<1      K'q p-$:" / J0/9/ J'\       2b$H8 / %21'-#9$ $9 '\

    j<+ $9 .'1 C<68'D+ J$9$0     ?(**Q 2(*<1 .    %Z(<I:I ;-?(1
j<+       2='SI J$:1 2t<tk 2*<1 K'(q        >(1 2(G:D*Q J'(\

 ?=@ 5A0. > !"        �'(uB8$ 24H*3(= 2!34 J'\    J:-y(+
�HN  K0'BG$     K0$0 C1'F= 90 J$    %?(80$0 &'E(8 0H(i #$ '\   >(1 

J9H((V  J9'((T*\'8 ,((-. ;DN:((M :((g8 90 '((1 2((Db >((Q
 xA'+ R<V'*W=HXY               9'(*Q '(1 / ?(80H1 mH(i d'(!-:FI '(\
>-. ;-$ ;D"$yM m$Hn ;-:D)1 '\ ?-0:M Ck'b '\ .  



+"&.2A/ % 'BC=:DE 0./)F 

   ! " #$ %&'(GIS$ )*$+  
 , $ ,-(   , $ .!-/0   !-121388  

86 

&#/ >q:M    /9 #$ K?(=@ 5(A0 >1 J'\ ̂   ( K0$0 J'(\
  J:((z-0 _((<P`I [?((= 90 K0'PD((A$ J$:((1 '((*!=) :((<g8

c\   �i'" 28'"H+ (         ;(-$ 2(G/ %56(<8 Z(A'*= &$?*q
&#/    5(<S\$ Z<I:I &0$0 &'E8 J$:1 2!A'*= �i'" '\
>1   2= 9'S"    2= / ?*-@          �(SQ >(1 K?<r<+ 09$H= 90 ?*8$HI

c<S3I &'337D= ?*-'<1 K?8:<M.  
       p<t= 90 :{~= C='4 ;-?*q _<P`IGIS   K0'PDA$ '1 

 ̂ /9 #$    &#/ &HM'8HM J'\          ?(<GHI 90 c()= 09$H= #$ %2\0
   >1 28?B= C<68'D+ ,EF8   2= 9'S"  0/9 . 2= 0')*E<+    0H("

   &#/ 5<BuO ]?4 >Q         2(A9:1 09H= J?B1 �'BG'u= 90 '\
 0:<M 9$:O .   2(= 0')*E<+ ;<*rS\       ^/9 90 0H("AHP %

 >-. _<P`I    K:)1 '1 '\     #$ J:<M1OWA      ^:(1 Z-:(� '(1 2 
9H=     0:<M 9$:O >6-'F= / &H=#@ 0 .  56(n ;<*rS\    H(n/

  >1 2-'\9' \$9 J$:1      &#/ Z(<Q:I 9H(g*=     >(1 J'(\    5(A0
  ̂ /9 #$ K?=@    &#/ �`D7= J'\     2(= 2(\0       :(z-0 #$ ?(8$HI

?"'1 K?*-@ �'F<FtI J$:1 >nHI ZG'n 09$H= .  

                                                           
1. Ordered Weighted Averaging (OWA) 
2. Cut-off 

5-G*.=3   
Bonham-Carter, G., 1994, Geographic 

Information Systems for Geoscientists: 
Modelling with GIS, Pergamon Press, 
Oxford, p. 398. 

Ligas, P. and Palomba, M., 2006, An Integrated 
Application of Geological–geophysical 
Methodologies as a Cost-efficient Tool in 
improving the Estimation of Clay Deposit 
Potential: Case Study from South-Central 
Sardinia (Italy), Ore Geology Reviews, 
Vol. 29, Issue 2, pp. 162-175. 

Chen, Y., 2004, MRPM: Three Visual Basic 
Programs for Mineral Resource Potential 
Mapping, Computers & Geosciences, Vol. 
30, Issues 9-10, pp. 969-983. 

Alesheikh, A.A., Soltani, M.J., Nouri, N., and 
Khalilzadeh, M., 2008, Land Assessment 
for Flood Spreading Site Selection Using 
Geospatial Information System, 
International Journal of Environmental 
Science and Technology, Vol. 5, No. 4, pp. 
455-462. 

Harris, J., Wilkinson, L., and Grunsky, E., 2000, 
Effective Use and Interpretation of 
Lithogeochemical Data in Regional 
Mineral Exploration Programs: 
Application of Geographic Information 
Systems (GIS) Technology, Ore Geology 
Reviews, Vol. 16, Issues 3-4, pp. 107-143. 

Rowe, G. and Wright, G., 2001, Expert 
Opinions in Forecasting: The Role of the 
Delphi Technique, in J. S. Armstrong (ed.), 
Principles of Forecasting. Boston: Kluwer 
Academic Publishers, pp. 125-144. 



$%& '(&)* +,% -./  '/0 &0 '1.23 4.567"GIS 

   ! " #$ %&'(GIS$ )*$+  
 , $ ,-(   , $ .!-/0   !-121388  

87 

Zhou, W., Chen, G., Li, H., Luo, H., and Huang, 
S., 2007, GIS Application in Mineral 
Resource Analysis—A Case Study of 
Offshore Marine Placer Gold at Nome, 
Alaska Computers & Geosciences, Vol. 33, 
Issue 6, pp. 773-788. 

Asadi, H. and Hale, M., 2001, A Predictive GIS 
Model for Mapping Potential Gold and 
Base Metal Mineralization in Takab Area, 
Iran, Computer and Geoscience, Vol. 27, 
Issue 8, pp. 901-912. 

Kanungo, D., Arora M., Sarkar S., and Gupta R., 
2006, A Comparative Study of 
Conventional, ANN Black Box, Fuzzy and 
Combined Neural and Fuzzy Weighting 
Procedures for Landslide Susceptibility 
Zonation in Darjeeling Himalayas, 
Engineering Geology, Vol. 85,  pp. 347-366. 

Malczewski, J., 1999, GIS and Multicriteria 
Decision Analysis, John Wiley & Sons INC. 

Berry, J.K., 2002, Map Analysis: Procedures 
and Applications in GIS Modeling, Basis 
Press. 

Porwal, A., Carranza, E., and Hale, M., 2003, 
Knowledge-driven and Data-driven Fuzzy 
Models for Predictive Mineral Potential 
Mapping, Natural Resources Research, Vol. 
12, No.1, pp. 1–25. 

Ramesh, S.V.T. and Chandramouli, V., 2005, 
Improved Weighting Methods, 
Deterministic and Stochastic Data-Driven 
Models for Estimation of Missing 
Precipitation Records. Journal of Hydrology, 
Vol. 312, pp. 191-206. 

Saaty, T., 2001, Decision Making for Leaders: 
The Analytic Hierarchy Process for 
Decisions in a Complex World, RWS 
Publications, Pittsburg.  

Saaty, T., 1980, The Analytic Hierarchy 
Process, NY, McGraw Hill. 

Vahidnia, M.A., Alesheikh, A.A, and 
Alimohammadi, A., 2009, Hospital Site 
Selection Using Fuzzy AHP and Its 
Derivatives, Journal of Environmental 
Management, Vol. 90, No. 10. pp. 3048-
3056.  doi:10.1016/j.jenvman.2009.04.010. 

Kolat, C., Doyuran, V., Ayday, C. and Süzen, L., 
2006, Preparation of a Geotechnical 
Microzonation Model using Geographical 
Information Systems Based on 
Multicriteria Decision Analysis, 
Engineering Geology, Vol. 87, pp. 241–255. 

Hanne, T., 2000, Intelligent Strategies for Meta 
Multiple Criteria Decision Making, 
Springer, p. 236. 

Graupe, D., 2007, Principles of Artificial 
Neural Networks (Advanced Series in 
Circuits and Systems), 2nd edition World 
Scientific Publishing Company. 

Porwal, A., Carranza, E., and Hale, M., 2003a, 
Artificial Neural Networks for Mineral-
Potential Mapping: A Case Study from 
Aravalli Province, Natural Resources 
Research, Vol. 12, No. 3, pp. 155-171. 

Beale, R. and Jackson, T., 1998, Neural 
Computing: An Introduction, Institute of 
Physics Publishng. 



+"&.2A/ % 'BC=:DE 0./)F 

   ! " #$ %&'(GIS$ )*$+  
 , $ ,-(   , $ .!-/0   !-121388  

88 

Samanta, B., Bandopadhyay, S., and Ganguli, R., 
2006, Comparative Evaluation of Neural 
Network Learning Algorithms for Ore 
Grade Estimation, Mathematical Geology, 
Vol. 38, No. 2,  pp. 175-197. 

Harris, J., Wilkinson, L., Heather, k., Fumerton, 
S., Bernier, M., Ayer, J., and Dahn, R., 
2001, Application of GIS Processing 
Techniques for Producing Mineral 
Prospectivity Maps – A Case study: 
Mesothermal Au in the Swayze 
Greenstone Belt, Ontario, Canada, 
Natural Resources Research, Vol. 10, No. 2, 
pp. 91-124. 

Moon, C., Whateley, M., and Evans, A., 2006, 
Introduction to Mineral Exploration, 2nd 
edition, Blackwell Publishing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


