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1. Land Use Suitability Evaluation (LUSE)
2. Geospatial Information System (GIS)
3. Multi-Criteria Decision Making (MCDM)
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1. Fuzzy Analytical Hierarchy Process
2. Spatial Multi-Criteria Decision Making (SMCDM)
3. Group Decision Making
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:$."&* l ):$ * "74')2 * !?P>- 8   1.) /.?;-  ;9$"8   a;b)2 
 ̂ b?- ./(Hi)-(,!"(  O!128   c:T  !):3   +40  ;$  ;32( L 

:$."&*l(  dN" "74')2 /)4^B* ).)/ * ."& :$* l   a;b)2 
      ;$  LM"N 1) :%5&  LM"N ./8  :;e)  1";3*  dl

ijZOI"  f"^;0
eAB(.)g;;;[:*/.)4!"%;;;3)  4;;;0h:$.";;;& *l ./ a;;;b)2 

^b?-(Hj    ;-1  ^Yb  $ HW>!(    ^b?- ./ a;b)2 O ;(Hid  2 
ljLPC" "X!  !):389  W3"I-   ):$ +40*   ).)/ 4')2 :7 * 

:$."&* lH3) .  
";;X! i4;;789S4;;- 1)  1";;3* !):;;3 Vj1.)  .)g;;[* 
;;-1 D";;^Yb( O)_[9 ;;6 ";;7*5k;;B (l [;;(:* ( =;;#%6-

 - m"3):$( nN?- J)_(H      ) J/:& /.2`:$ ./ J"09 ̂ - O ;( ."
H3) .o     -AB  !):3  W3"I- 1) pG )g(O       H;3) q1r V+4;0
-  ;;&;;(,!"(-A;;B  !):;;3 .)4;;n- O(O  +/24;;I- ./ +4;;0

D"-4;;E ;;7/8 :;;7 ;;9 1) <15;;-1  ;;^Yb ( s:;;N ";;$ VO
k#B( :$."& U* 4@ 9  6K57 2 4(  :$."& .?t' O*   ";7* 

 ̂ B V/?@?-(( //:[ O .       u:;0 S)2.  $"v- V."& q"w!) 4!2.
    H3) xWb ./ +40 +/)/ . $    - CW3"I- .?\6-(   /.2`:;$ J)_

         :;7 /.?;- ./  !):3 /?W5& J/:& ;9   :$.";& 1) <*   ";7* 
       ! /.?- C!):3 iR%E)  & H3) q1r V=#%6-(    !):3 1) 1"

-AB(O    /?0  W3"I- V+40 .):$* ) 9     /.?;-  !):3 V.?\6- O
!(   :7 1"9   :$.";& 1) <*   ";7*   nIB =;#%6-  ;(   y$";Y- Vy

  S24@3   /:[ U#v;-  ;9    - iR%;E) 2 4 ;(,!"(    !):;3 O
-AB(O     ./ +40         ;^Yb :;7 D"-4E F0?G HIB +/24I-
-1(    ! /.?-  !):3 1) O(  40  W3"I- V1" . "X! ./9  D"^Yb H
-1(               ";6W- :;$ 2 j1.) a$";B 1) +/"Z%;3) ";$ =;#%6- O* 

  -A;;B  !):;;3 iR%;;E)(O   ! /.?;;-  !):;;3 1) +4;;0;;( V1"
j1.)  .)g[* - 8  /?0 ."7.)/?5!*  $   H3/     ";$ y$"Y- +4-`

/;;9+"[4 ";;7*;;3"60."& 86PB <;;5&  ;;$ 2 ;;(;;$ < j1):
6I6-8 xP0 ./ V3"5! 9H3) +40 +/)/ F.  
  
 S24@3 .! /.?-  !):3( :7 1"9:$."& 1) <* "7* =#%6- )'"!(  )*(  

:$."&*=#%6-   X$  !):3( 6  
)a$:- :%-(  

 !"#$"%&  35/0  
+",!"-./  35/0  
+",01.2  7/0  

"567).  3.4-89  25/0  
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 xP03 ."6W-:$ j1.) a$"B*  !):3 iR%E) -AB(O ! /.?-  !):3 1) +40():$ V1"*:$."& * "7*nIB  !"[."Xz (y  

  
  

3-4-2-23'4#   
   :$."&  & "w!` 1)*   ";7*  :X;0 *        {Y;3 2 f?;! =>;':$ 

 :$."& /:PL5T*    J"0) '"! V LI-(  nY6- V ( - V8  "$ ;9 H>
  k#v- H'">- xb)4'8          ;$ H'">;- V46;0"$  %;0)/ 

^- J)?;;6T;;(1.) .";;9$"8;;-1 =;;3"6B (  ;;%N:[ :;;\! ./ O
-8 /?0 . X$ H'">-(   :$.";& :7 C6*     S24;@ ./ 4    ;|).) 

H3) +40 .  
 S24@4 .:$."& H'">- xb)4'* "7*nIB :\! /.?- ( y)'"!(  )* (  

:$."&*=#%6-   X$  !):3( 6  
)a$:- :%-(  

 !"#$"%&  1500  
+",!"-./  3000  
+",01.2  6000  

"567).  3.4-89  5000  
 !"#: Saadniya, 2004  

    ^Yb :7 H'">- V -)/) ./ -1  (   X$ H'">- :$ O(  6
 |).)   ):$ +40*   :7 9   1) <4 :$."& *      >;nB V:;\! /.?;- ( l

-8      ^- J)?6T  $ 2 /?0( 1.) ." ;9$"8       .):;b +/"Z%;3) /.?;- 
-8  [(/: . -1 D"^Yb(  %'">- "$ O8   :$):$  ;9  }._;$ "     1) :;B

 X$ H'">-(       j1.) .)4;n- :~&)4;' V 6)9 ;6^8 1 (    ;$ ).
;;- �"k;;%E) /?;;E8 / 2 4;;67/9 =>;;':$ D";;^Yb :;;,

-H'"> 01.) J"08$ ( O0 "B 1- 8 [(4!:.  

3-4-3-567 87'#09 :;%<# <,  
9P8  lX- 1)    :;B9  ";7:%-)."G O89    ):N ./  ;& 9  1.) 4;6 ;9$"8 

 -1 =3"6B(    - .):b  @?B /.?- O8  [( eAB V/:(:*    & H3) 
:$."&*   -1  ^Yb :7 (  / :$ O9   :$.";& :;,*       D"-4;E 2 ";7
:X0*   /.)/ /?E .2"w-  .):$* S4-   1"3* )  ;9  eA;B O(  ";$ V:

$   [."&(:*          $ VJ"3"60."& "$ :\! S/"WB 2 �L%#- a$"6- 
3.:$8 ."[1"3 *   ,%>;$)2 2 8    :;7  ;9   :$.";& 1) <*   ";7* 

  "3 "$ =#%6-9 :$."& :*   ";7*  :X;0 *    4;0  ;%E)/:G  . ./
"X!9  ̂B "$ H((   X$  L;M"N O(     ;$  L;M"N V ;68     1";3 :;e)*  2 

6K57( 3.:$ O8    eAB .)4n- 2 f?! ( n$ :(  :$.";& C*      :;$ ";7
:$."&*    a$"B V=#%6- W3"6-8         �B  ;$  ;@?B ";$  ;&  ;(( :

 -  LM"N(  :$."& 2/ J"*  LIB /.?- (    :;%X$  ;$ x9   xP;0 O
$( ) :,!"9 eAB O(   /:[ �"#%!) V40"$ :94 .      S";5T) ";$ p�;3
)9   r :$ a$"B O9   ̂ -  vn! V LM"N   ;(     ;$ =;3"6- ."    .?;\6-

1.)9$"8     ;-1 D";^Yb =3"6B (  ):;$ O*  :$.";& *   V=;#%6- 
o?B( /:[ 494 .      "6- a$";B �"#%!) 2 j1):$ ./     .)_;$) 1) =;3

Curve Fittingq:!   .)_N)Matlab   H;3) +4;0 +/"Z%;3)  .
4$9X8   eAB f?! H3) (  6K57 2 :(         ";$  ;& S:;%6& �";n! O

    - �"#%!) J"3"60."& "$ D.?v-8  4!?0V  ̂B ./ ((   a$";B O
.?I- Fn! =3"6-*4!.)/ .  

S4-  1"3* eAB ( / :9 :$."& :,*  "7*  B"-4;E 8   _;&):- V
')?!8   LI- 2     6K57 2 "7( +). O   2 "7  PW0   "7*  �";WB.) 8 

 +",01.2  
  

  !"#$"%&  

 +",!"-./  
  

 ;;;;;;;;3.4-
" 67)9  
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):$*   :7 9  :$."& 1) <*  "7*  nIB =#%6- (      ;$  @?B "$ Vy
eAB(     2 H;W~- D): ;9  ;Z6- "8    1) �;L%#- x;M)?N ./ ";X!` 

:$."&*           +4;0 q"w!) .?&g- j2. 1) +/"Z%3) "$ 2 =#%6- 
:vB  -)/) ./ 2 H3)9- {8 //:[.  

     LI- _&):-  & "w!` 1)    o"^N J?!"& "7(H  "7*  LI-   )* 
.):n%;;3) V46%>;;7:$.";;& * ";;7*B"-4;;E 8 ./ �;;L%#- 

 LM"N  )*     LI- _&):- 1) =3"6-        /:;PL5T f?! =>':$ "7
:$."&*   57) J"0( r"$ H89 - 8 94$" .   B"-4;E _;&):-8    ;& 

    ')?;! Vy�"6- _&):- x-"08    ;LI- 2      ;- ";78     ./ V4!?;0
1.)9$"8  -1 =3"6B ( ):$ O* :$."& *  "7*  B"-4;E 8 4@  ;9 4
).)/*57) ;;(H 4;;!) .')?;;! _;;&):-8 ;;LI- 2  ;;7 J?!";;& V"
o"^N(H  "7* '"! (   )*   LI- 2   )*     ;- ."5;0  $ 8  `9    1) 2 4;6

  /:PL5T  & "w!`*   ^b?- 1) D2"Z%- (H  "7* / 9 '"! :,(  2  
     - 2 f?;! V4!.)/  LI- ;( eAB J)_(     :$.";& :;$ J";0:*   ";7* 

B"-4E8   / 1) D2"Z%- V9 ̂ b?- :,(H   ";7* '"!  ;(     ;LI- 2  
H3) .  

    /.?;-  ^o"Y- +/24I- ./*      B"-4;E _;&:- .";Xz V8 
  /?@2          ;LI- D"-4;E _;&:- 2/  ;& /.)/  )*     _;&:- 2/ 2 

 '"! D"-4E(   )*    - :$ ./ ). 8  [(/: . S4- )go  1"3*  eA;B ( :
 B"-4E _&):-8 ):$ *   :7 9  :$."& 1) <*  "7*     ";$ V=;#%6- 

            ;!?5! J)?6T  $ d40 q"w!) =3"6- a$"B S"5T) 2 �"#%!)
  eAB a$"B S"5T)(      B"-4;E _;&):- 1)  LM"N :8 '"!  ;(   )*   ;$ 

 1.) .?\6-9$"8     ;-1  ;^Yb =3"6B(O     ):;$ ";7*    ;!"#$"%& 

)'"!(  )* ( xP0 ./4H3) +40  |).) .  
  

3-4-4-H0#  ='BE567 8I? <8<?&'; JE '*  
 ) "$9 o"^N  P6(H  "7* :X0 *    $ 94P9  %>$)2 :,      ./ ";-) V4!)
1.)9$"8  -1 =3"6B ( ):$ O* :$."& *  "7* B"-4E 8 4@  ;9 V4

 eAB  $(    :$."& /:PL5T :$ J` :*    o"^N 2 "7(H   ";7*  ;@?-  /?
:X0*   -  @?B :%5& 8  /?0 .)9    ).";& F7"& f?c?- O89 
:$."&* 4@  ;9       / /:;PL5T ./ xE)4;B 2 49     2 D"-4;E :;,
:$."&* "7*:X0 *H0)/ 47)?E +):57  $ ). .  

  CLM"N9 :$."& <* 4@ 9  :$."& "$ 4*   ";7*    1) V/?;@?- 
lX-   :;B9  ";7:%-)."G O*    ̂B ./ :e�;-  (;(    f?;! O)   H;W~- /
Z6-8 ( - 2( eAB J)_( :$."& :*   ";7*  ;@?-      /:;PL5T :;$ /?

:$."&*    - ."50  $ .?&g- 8  `94 . ):$";6$9     :;7 ./ O ;9  1) <
:$."&*  "7*   3.:$ "$ V=#%6- 8 / 9+"[4  "7* 3"60."& 8  2 

^B(( "7:%-)."G O89 \! (   - 2 f?! : ;(  eA;B J)_(    x;M)?N ./ :
  X$  LM"N V�L%#-(     ;$  L;M"N 2  68     1";3 :;e)*  eA;B ( D):

  :$."& 2/ x$"n%-*      ;- �";#%!) =3"6- a$"B V8      ";$ 2 /?;0 
   r  $ J` S"5T)9    eA;B V L;M"N  (  :$.";& :*      ./ :;\! /.?;- 

1.)9$"8  -1 =3"6B ( S4- O   1";3*  ;- 8   /?;0 .    J)?;6T  ;$
   eAB a$"B S"5T) V !?5!(      ";567). m.)4;- 1)  L;M"N :89 ./ 

1.)9$"8     ;-1 D";^Yb =3"6B (     xP;0 ./ VO5     +4;0  ;|).) 
H3).  

  
 xP04 .S4- 1"3*^- :e) (LM"N ."'"! _&:- 1)  (1.) ./  9$"8-1 =3"6B ():$ O* !"#$"%&   

K>G:;%<# =% GLM'N 3'O 8G             7 ?'5678<3'O :;<# =% GLM'N8G K>G3'O :;%<# =% GLM'N F=&% 8G 
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 xP05 .S4- 1"3*^- :e) ("567). m.)4- 1)  LM"N ."891.) ./ 9$"8-1 =3"6B ():$ O* !"#$"%&   

  

3-4-5-H0#  ='BE567 8P%& G(!D < '*  
 :$."& .):n%3)*  "7* B"-4E 8       PW0 1) =3"6-  LM"N ./ 

+).     ^c2 /?WX$ :$ J2_N) "7(  ;3:%3/ H8    :$.";&  ;$ *    ";7
-8    )_N) ./ 4!)?B9   ! "X!` /:PL5T F(  :e�- Fn! _*   %0)/ 

40"$ .  
 S4- ./  1"3* eAB ( +).  PW0 1)  LM"N :    .?;\6-  ;$ "7

1.)9$"8  -1 =3"6B ( "$ VO9  )  $ 49       ;& H0)/  @?B  %P! O
 /_!  z:[)9P8 :$."& *   ";7*  B"-4;E 8     PW;0  ;$   +).     ";7

-8  4!)?B3:%3/ ./ Ho?X3 �T"$8  /?0 ."T. q4T "-)9 H
    +).  PW0 1) =3"6-  LM"N   ! "7(   :$.";& /:PL5T _*   /.?;- 

   - x%#- ). :\!8  46& . ):$ )go*  :$.";& *  B"-4;E 8   /.?;- 
1.)9$"8 ):0 V9 -AB ]( 3:%3/ O8     PW;0  $ =3"6-    ";7* 

�"WB.)8- 8 "$9[ .):b :\!4- H>(/:.  
 +).  PW0         J";0/:PL5T +?I! "$ =3"6%- "7 eA;B( D):

B2"Z%-8  :$."& :$ *  "7* B"-4E 8 4!.)/  . ) 1)9     PW;0 2. O
+). ";;7*nIB h/24;;I- ;;(F;;#G 2 a;;5@  ;;$ Vy  +4;;66&
'"!(   )*    @./ 1   F#G 2 a5@ V   '"! +466&(   )*    @./ 2 
 E 2(J"$"  "7*   F#G 2 a5@     LI- +466&  )*  nW� V   4;6$* 

      2. :$  %3/ :7 /:PL5T 2 40*  :$.";& *   ";7*   V=;#%6- 
 S4-  !"[)4@  "31* /:[ 94 .S4-  1"3* eAB (  +).  PW0 :   "7

:$.";;& :;;$* ";;7*B"-4;;E 8W;;0 V(  S4;;-  1";;3*eA;;B ( :
:$."&* "7*/ 9- q"w!) :,8 /?0.  
  

3-5-$=+  *Q,-# 8'*&'  
       $ "$  L�>- x' V:c"' F72�G ./  [."&(:*   H&."v- 2 

"nT9 2 4 :\!9 72:[ D"8  ):N ./ 9 5kB 46(l  [ ;(:*   /.?;- V
      L%#- x'):- ./ 2 /.)/ .):b :\! ):@) �* nIB  ;(   :;\! Vy

72:[8    J"3"60."& 1) ) m"60."& ."Xz (/:[  .2`*   2 40 
HN:[ .):b +/"Z%3) /.?-.  

    :7 /.?- ./ ;9   :$.";& 1) <*   ";7*      1) p;G V=;#%6- 
^B(( ̂ - O(   L>L3 2 "7."       :B";- V";X!` =;B):-9 "n- p ;9  >

@218  $   32(   :7  L9  5kB 1) <(l       )_;w- D.?M  $ J)1"3
    j2.  $ 2AHP PvB ( 40 x . X! ./"9  ̂- J12 H(   ";$ "7."

 $  [."&(:*  q:;!      .)_;N)ExpertChoice       .)/:;$ j2.  ;$ 2
29  /:[  W3"I- +�94 .J12  "7*  W3"I-     )1)  $ +40*  :\! 

   ):;$ Vm"60."& :7*^- ( ";7."*1.)  ;9$"8  ;-1 =;3"6B ( O
):$*H3) +40  |).)  -)/) ./  !"#$"%& .  

  
TTwwwwww )166.0,125.0,142.0,283.0,283.0(),,,,( 54321 "" 

T)165.0,109.0,189.0,25.0,287.0( 
T)166.0,132.0,142.0,251.0,309.0( 

T)185.0,11.0,134.0,25.0,322.0(  
  

    J` ./  &w1  V !):;3 J12w2       PW;0 1)  L;M"N J12
;;3:%3/8Vw3B"-4;;E _;;&):- 1)  L;;M"N J128Vw 4 J12

 1)  L;;M"N:$.";;&* ";;7*B"-4;;E 8V 2 w5H'">;;- J12  
H3).  

7  ?'5678 <')"*%& R&%0# =% GLM'N,>  K>G ')"*%& R&%0# =% GLM'N F=&%,> K>G')"*%& R&%0# =% GLM'N ,> 
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TTwwww )2.0,4.0,4.0(),,( 321 ""  

T)196.0,311.0,493.0( T)196.0,493.0,311.0( T)169.0,387.0,443.0(  
  

  ! "# $%%%&w1 '(" )( $*%%%+,-  ). ,%%%/0 . 1%%%23 
456  7,8 '9::&;$ (0   $3"# 1<w2    '(" )( $*+,-  ).  ,/0 

  56 . 1234  7,8 '9::&;$ (0   $3"# 2< . w3   $*+,-  ). 
'(" )(,%%/0 4%%56 . 1%%23   %%*=> '9%%::&? $@%%A(" . 
$*=> BA,/.  
  

TTwww )5.0,5.0(),( 21   T)25.0,75.0( T)333.0,667.0(

T)333.0,667.0(  
  

  ! "# $&w1 &(C> )( $*+,-  ).D,>9E F?7,8 ; <$ .

w2 D,>9E F&(C> )( $*+,-  ).?$*=> BA( .  
TTwwww )068.0,199.0,733.0(),,( 321   

T)073.0,166.0,761.0( T)099.0,156.0,745.0(

T)088.0,195.0,717.0(  

"# $%%%&   !w1 %%%G:/C- F%%%&(C> )( $*%%%+,-  ).?-
H)I>!?  <w2       8,%>"# F%&(C> )( $*+,-  ). ?  < .w3   ).

H)". F&(C> )( $*+,-?BA( .   
  

TTwwww )333.0,333.0,333.0(),,( 321   

T)54.0,163.0,297.0( T)5.0,25.0,25.0( T)333.0,333.0,333.0(  

     ! "# $&w1     )( $*+,-  ).J#; ,@AC   ,%/  <w2   ). 
   ,2:/(" K"(9> )( $*+,-?L  <  .w3       F%&(C> )( $*%+,-  ). 

G:/C-?BA( .  
 "IM  ,2/   $&  J NOPQ; ,   R=D "# <9H  %;  S   C%T,7  $%J

 U*D "IV:>; CV8 S,/   . W9>  ),A0  XYQ Z9[  %;   #I%3I> B
CV8 "#%%L%%A,:H",& \,? ]." <Fuzzy AHP6 %%; #,^:_

 BA( '9H   (`a b    C/ #"I> "#L ( c  )CJ",&0  ,%/0   d%5@:> 
R=D;     e@H(# ,J . SCD,>Lf  ,/0 ,R> L     C%/ $%J gI%JC> $h
L  2iD )( c;   < (),A j /#  ).? X> ; ,%/",0 )"(  %LJ,?   $%J 

]." Fuzzy AHP   9%H Z,%k8( .    (C%H $%J $%3ID ,%JL l
2i%%%D;j m%%%;C0 $%%%YJ(" "# <)7(#,%%%R> L C/!  0 85.  

/"  0 20    A,=> "# . n,5@8(   $P ).  ,/0 ,^8 ?L  '#,U@A( 
9H .  (CJ $>(#( "#0 CJ",& 0  #,R> <$8,5J,@& L  C$J BA#  '9>!
,3LFGLeBA( '9H .  

  
(1,1,1) (1,1,1) (2, 2.25,3) (2,2.5,3) (2, 2, 2)
(1,1,1) (1,1,1) (1,1.5, 2) (2, 2, 2) (1,1.75, 2)

(0.333,0.4583,0.5) (0.5,0.75,1) (1,1,1) (1,1.25, 2) (0.5,0.875,1)
(0.333,0.4167,.5) (,0.5,0.5,0.5) (0.5,0.875,1) (1,11) (0.5,0.625,1)

(.5,.5,.5) (0.5,.0.625,1) (1,1.25, 2) (1,1.75, 2) (1,1,1)

# $
% &
% &
% &
% &
% &
% &' (  

T T
1 2 3 4 5w (w , w , w , w , w ) (0.3025,0.2474,0.1519,0.1183,0.1798)    

  

(1,1,1) (0.5,1.125, 2) (2, 2.25,3)
(0.5,1.125, 2) (1,1,1) (2, 2,2)

(0.333,0.4582,0.5) (0.5,0.5,0.5) (1,1,1)

# $
% &
% &
% &' (

 

  

T T
1 2 3w (w , w , w ) (0.4256, 0.3927, 0.1817)   

  

(1,1,1) (1,2,3)
(0.333,0.5833,1) (1,1,1)
# $
% &
' (

 

  

T T
1 2w (w , w ) (0.0.6561, 0.3439)   

(1,1,1) (5, 5.5, 6) (6, 7, 8)
(0.1667, 0.1833, 0.2) (1,1,1) (2, 3, 4)

(0.1250, 0.1458, 0.1667) (0.25, 0.3540, 0.5) (1,1,1)

# $
% &
% &
% &' (

T T
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