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1. Fuzzy Analytic Hierarchy Process
2. Analytic Hierarchy Process
3. Landslide Nominical Risk factor
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g801         b h/i) +, G_c0 +, +M/I  , #V3*S " +4</F   1 91/I( D

0    1=@ 91/8P +, 13 G_c( :=" j.  '1=U, ) F    $6=T =k' 3* 
 W LI +, )+e/fL]I S*1* E.  

 2=4"13 b.  " 13 =k' *3/" G_c0 3* =lm" F  +, 91/I8 
 %!I V)=TS *=5 E :@S 61=T/b/I nF  @ $>M #S   +aAC 6 #n

0 #R%AAT :1So/AA0/4.=,3 AA5 #913 AA, #.AAe131 F ) #V* AAM #
  V*)7AAU" 3* +AA' d*)3+AAe/fgAA801  V3* .p? 3/qAAf 

+AA, +AA!Z8"3*  3 ,=AA< 9:) ) h \AA@1 B3/AAC) ) 9 AA4d3*
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 +8>b -t!'  78,.  >' F(  %A' 4b S     3* G_Ac0 R +Ae/f 

g801  N)7M B3/C +, V3*7 R`@ ) 6$<1 V7@ +�131 .  
     >' N)7M +, +M/I  ,F(      =Ae N ALP1  , +5 (  A':) nF 

+,    #$<1 V7"? $<*            ) jA</4" h/Ai) =AZd  A, ��x A8" 
'S+AAL  bAA(131* 317., AAS=4t( 317AA!" D)55/927AAC3*  ( )

 131* �x 8".   : h/i) =Zd (   b ' ) * (   "  A, 317 AS  91_44/7 
            b �x A8" ) 7A'31* 31=Ai W)* +\I3 3* 7C3* A(317 01/0 

     R5 3* 13 7C3*+e/f ̀ tI S " RF  782* . 1=, A8,(1 #D A( D
    EkP1 w&, G)3+e/f  131* 13 .  /i) =Zd     ) jA</4" h

'S+L   b(6=]" 317F A" F      luAI $AaP +A, +A5 7A85Sc4" = AS =
"SX' S, %f DF9:) 3*  2*F$< 2=4"13 b .  

  

  
 R`@6 .+8>b +t!' 78,. 3* G_c0 h/i) =Zd +e/f&,? S _

g801  G)3 +, V3*AHP  

*: ,AA( 27." AAS'17F   +AA5 *1* 9 tAA' +AA!Z8" 3* 
$L%AAi  AA2.,/AA8M F +AAe/f AA@ $AAaP +AA, S: nAA( * 
61=T/b/IF 4f1 #   , G_c0 h/i) N LS=4t.   1 ) 7'31* (  3* D

0 fF   >' -t!' +5 $<1 F(+�131   N7" 3* V7@AHP1  A( D
     b +M3*  , 13 �x 8"(317.   " 9 t' j</4" F      , +5 �72*

]i1)AASEAA2 $ '1/AAdF=AA4L5 .*31*  .AA8}L2S +AA4`' D
]qAAIS[ 1 �7AA885AA( +AA�131 N7AA" #G)3 D  1=AA, V7AA@. 

$L%i   2. 0 L@ F +e/f  $A<1  .     1 3/5vA" N7A" 3* A( D
$L%i      b +M3*  ,  2(317.     V7A@ V*1* 9 t' j</4"     7A'1
  4'  , +5S <3=, -rF   2. W r'1      E2 +!Z8" 3* V7@   '1/AdF 

    <3=, 3* +5 1=� #*317'F   2. " S'17F   3* +e/f  �&t" 
*=T(  1 +5 7( $L%i D   '  2S +, _   @ $aPS =!I n( A\F :  A( * 
131*.%' 4b S, G_c0 :)=, RS=4t.784%2 .  

" LIF  =5� R"1/P     !" 3* V7@  /U' +, +0 .    G_Ac0 3* 
luIS   X'/X� ) 784%2 31vT=F T31=i S=.     ) +!Z8" 3*  >'? 

     , H \I31 3*(7`(  R`@ 3* #=X  TS=.   < <1 w!' G_c0 F 
7'31* .  @ R" P  "1S  cI ) nSS   " 13 9? B1=F     91/8P +, 91/I
E>"  =I(  +, R" P D           =AT1 N �" 91/8P +, +5 1=� *3)? 3 L@

T7'3 ,F 0 #So/0/4.     R%T :1 +aC 6 # A(   A<  (    3* RA"1/P =
1=@(     b =k' :1 7P %" ' j(317.     #78@ , +4@1* 31=i +8"1* 

 ' ":  IF  )1: +5 (@ +S +8"1* n)  ('1=U, 7f +,F #7<=' 
L' � ^I1 G_c0F 7461.  

  * E>" +4`'( 1 =X(   L2 +5 $<1 DS   b 3* +t(: <317. 
+8"1*   2. @ Sn   4%&' #31*S 213 DF  , +5 S=4t(  =Ae D( n

Lx1S   " RC f 13 9 8F    @ Y~C1 785S   3* ) $<1 +8"1* n
 7], Rf1=".   t`2: �1=< +, F 1 #(  T w@/b * r AS2 F  ) 

*31/".  1 :1 (  " $<* DF  7')3 .1=, 8,(      :1 3/5vA" RA" P D
E>"  =I(  +, R"1/P D   " 3 L@F    4' ) *)3S +Ar  T AS=.    =A2 3* 

   b =, N7"(     $A<1 +46=T B3/C 9? + .   * �=Ax :1(   3* =AX
4"1AAS2*: F b +AA, `tAAI )  AA2=4"13S=I AA" R( G)3 3* J
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AHP  * :1 (  V T76    7, #7@ V* ^4<1 ; 8@3 5 ( I=I D AS n
   4"1 ; 8@3 5 =2 +5S 2: .         3* 13 =4"13 Ab =A2 +, H/,=" 

=I "( +' T17M J  1.    =I " ) V*=5 *31) (  >' JF( " SX' S D
1(  D6 =I " ( $<1 J .  4' ; <1=,( +, � $<*  " LI #V7"?F 

      A@ =4"13 Ab +A, 9 < 8@3 5S , n ASt=4( 4"1 D AS   V*1* 13 : 
    XL2 =k' :1 ) 7'*/,F   A@  >'? S luI nS =I31vAT=(   RA" P D

+, " 3 L@F $63.  
 1 3*(  " w&, DF    )3  , 91/I( *=A`.  A": SD   4d 8A@F 

8�S , DS       1 =e f -0 !" :1 �72 +5 *=5 9 (    $A<1 V*/, D
    72* 9 t' +5?(  !x 8" 3*  F      A": =Ak' :1 +5SD   A< 8@F 

1=@( 7P %" ' j.  ": #7'31* SD   3/C G_c0   $<1 +46=T B
( d  S= .      1 V7@ +46=T 3 5 +, �N7" +4\01 A(    uI 13 =A"1 D AS( 7

   w&, ) $<1 V*=5   2. * ( =AX.         G_Ac0 :/A82 +A5 EA2 
V*=`'  +�131 N7" �\x=, A 7'1  %' 4b A V7@Sy , RF(1=, . 

   AA@ �~�AA" �7AA'31* G_AAc0S  ) $AA<y , +AA!Z8" nAA(  
":SD < 8@F$<1 G_c0 �*)7U"  , �, Z" 9? .  

  

3-2-  6N; `ID0GA   SA !       E;, N+ <:0a5bD+ 0b/ 0@,0
LNRF  

   jA,1)3 :1 V* ^4<1  ,LNRF    ) +\A< U" 7Af1) =A2 9:) #
+t!'   2. ':) F    7@ +4d < )N)7M   2. 8   ) 9 .(  JQA<

  =\M KLM :1. +t!'    2. ':) F    +A8>b -tA!' #   7A8,.   3* ) 
 >'AA(+AA!\x  AA, $ 7AA8,.  H AA!' ; AA<1=, �/AA6 +tAA!' 

[ZP    A]LrI 31*/L'F  A'1)1=6 F    R`A@ 7 9:)   *  27Af1)  3
  N)7M10  *=T +\< U" (  +8>b ) 7  78,.    vAb W Ar'1 (=$6 

) R`@8.(  

  
 R`@7 .'1)1=6 31*/L'F]LrI F =4"13 b LNRF+!Z8" 3*   

 N)7M8 .;~5 78,.9:) )  2*F0 =4"13 b So/0/4.@ 7C3* #S 3* ;~5 =2 7C3* ) R%T :1 +aC 6 ) 913 , #n+e/f  
[(*3 .o/0/4S0  $]<))=4" K,="(  R5 +, $\%' 7C3*+e/f �3 G_c0 $]<)  V*1* )=4" K,="( LNRF 9:)

1 ;~5 5 17/1072856 6/8 0 0 0 
2 ;~5 9 75/5814258 6/46 0 0 0 
3 ;~5 4 67/3584356 7/28 31/77261 67/3 2 
4 ;~5 7 46/2022320 2/16 55/6843 33/0 0 

[(*3 nS@ 7C3*  $]<))=4" K,="(  R5 +, $\%' 7C3*+e/f �3 G_c0 $]<) * V*1 )=4" K,="( LNRF 9:)
1 1 41/1155629 3/9 87/670 08/0 0 
2 ;~5 2 33/1543949 5/12 0 0 0 
3 ;~5 3 71/2656296 4/21 87/30186 59/3 2 
4 ;~5 4 12/2930724 7/23 56/36766 37/4 2 
5 ;~5 5 69/1728304 14 57/9790 16/1 1 
6 ;~5 6 21/1059280 6/8 86/2781 33/0 0 
7 ;~5 7 94/876290 1/7 14/3908 46/0 0 
8 ;~5 8 26/335990 7/2 0 0 0 
9 ;~5 9 10/67036 5/0 0 0 0 
10 ;~5 10 49/9103 07/0 0 0 0 

[(*3 G3 , B !\x  $]<))=4" K,="(  R5 +, $\%' 7C3*+e/f �3 G_c0 $]<)  V*1*)=4" K,="( LNRF 9:)
1 ;~5 8 27/12420165 100 84105 1 1 

[(*3 R%T :1 +aC 6  $]<))=4" K,="(  R5 +, $\%' 7C3*+e/f �3 G_c0 $]<)  V*1*)=4" K,="( LNRF 9:)
1 ;~5 1 67/8890659 6/71 0 0 0 
2 ;~5 8 45/3529920 4/28 84105 2 2 
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 N)7M9 .;~5 78,.9:) )  2*F@ $>M =4"13 b S=,3 5 #n.e131 F ) V* M :1 +aC 6 ) +21=,? :1 +aC 6 # 3* ;~5 =2 7C3*+e/f  
[(*3 nS@ $>M  $]<))=4" K,="(  R5 +, $\%' 7C3*+e/f �3 G_c0 $]<)  V*1*)=4" K,="( LNRF 9:)

1 ;~5 1 77/91295 7/0 0 0 0 
2 ;~5 3 47/1270159 1/10 0 0 0 
3 ;~5 4 16/4230879 5/33 81/1143 07/0 0 
4 ;~5 7 84/4646349 8/36 96/38957 32/2 2 
5 ;~5 9 03/2379878 9/18 10/44003 62/2 2 

[(*3 Fe131 .=,3 5  $]<))=4" K,="(  R5 +, $\%' 7C3*+e/f �3 G_c0 $]<)  V*1*)=4" K,="( LNRF 9:)
1 ;~5 1 17/447654 6/3 0 0 0 
2 ;~5 2 92/174131 4/1 0 0 0 
3 ;~5 3 79/19003 1/0 0 0 0 
4 ;~5 6 59/11852209 9/94 84105 4 2 

[(*3 +21=,? =Sl I  $]<))=4" K,="(  R5 +, $\%' 7C3*+e/f �3 G_c0 $]<)  V*1*)=4" K,="( LNRF 9:)
1 ;~5 1 62/12279846 9/98 90/81817   86/4 2 
2 ;~5 2 86/81828 7/0 0 0 0 
3 ;~5 3 23/25176 2/0 0 0 0 
4 ;~5 6 89/24086 2/0 0 0 0 
5 ;~5 7 36/10042 08/0 96/2286 14/0 0 

[(*3 V* M :1 +aC 6  $]<))K,="=4"(  R5 +, $\%' 7C3*+e/f �3 G_c0 $]<)  V*1*)=4" K,="( LNRF 9:)
1 ;~5 1 06/12386764 7/99 84105 4 2 
2 ;~5 2 72/17906 1/0 0 0 0 
3 ;~5 3 48/13397 1/0 0 0 0 
4 ;~5 6 04/3958 03/0 0 0 0 

  
 N)7M10 . >' N)7MF(+8>b  78,. +e/f G)3 +, LNRF  

LNRF  b(317.V*)7U"  2  3* 7f1) $f %"+e/f 7C3* 
317( b 1503798 2/12 

+LS' 317( b 5189748 2/42 
E5 .317( b 4610445 4/37 

E5 FaSd .317( b 1007471 2/8 
R5 KLM 12311462 100 

  
     >' N)7M +, +M/I  ,F(      =Ae N ALP1  , +5 (  A':) nF 

+AA, AA8" #V7AA"? $AA<*!x F ) jAA</4" h/AAi) =AAZd  AA, 
'S+L   b( 131* #317.   w@/b 2/42      131* �x A8" ) 7AC3* . 

  : h/i) =Zd(   b ' ) * ( 131* 317.   w@/b 6/45    3* 7AC3* 
+e/f g801  784%2 V3* .1( 2=4"13 b +, +M/I  , N7" D. 
+e/f+8>b # 78,.n< 8"  =I." +�131 13 F 857.  

 4'(     G)3 :1 RC f �LNRF /T ( . 1 (    $A<1 =A"1 D 
 E>" +5    =I(    +8>b 3* =lm" R" P D  78,. @ #S    +A5 #$<1 n
 9:) 3*  2*F ' =lm" R"1/P S, _S=4t(4"1 DS   */Ad +A, 13 : 

$AA<1 V*1* � OAA4d1 .+AA'/L' 3* 31*=AA,.  AA2F( :1 +AA5 
V*)7U"   2.   [a4&" +e/f      Aa5 R`A@ #$6=T B3/C F 

+e/f ̀ !@ i F       3/Ax +A, $A<1 V*/, .       ) _A5=" 3* +A5 
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$L%i   2. 0 L@ F  @ 9? S  " =4L5 nF  */@ .1(     A, N7" D
]i1)AASo/AA0/63/" R`AA@ ) $(`F +AAe/f   +AAZ,13 +AA5 A 

!4%"S A@  , ES 61=T/Ab/I nF  EA2 A *31*   '1/AdF %A, S 3 
:(* .   " 9 t' 13 F   7, �72*( I=I D AS   $L%Ai +A5 n   A2. 
 bS(D    $<*+e/f        A@ 9*/A, y A, $aP +, S     )  A>'? 3* n

8}L2S  D(   1=A@ 9*/, 9 %`( 0 jS o/A0/4.     3* $A,/x3 ) 
131* #+!Z8". 4b %'Sy , RF(1=, .784%2 G_c0 h/i) .  

  

  
 R`@8 . >' +t!'F(+8>b  78,. G)3 +, LNRF  

  
3-3-   SA 6N; 7ID0GA !       E;, N+ <:0a5bD+ 0b/ 0@,0

FAHP  
1=,. 1 (      aUI G)3 +, tA" #3/Ak8" D AS  +a%Aa< R   A\I1="F 

 9:)  2=4"13 b  2*F " F    +, ) 7'/@  <)S =I " -a(  !" J( #+%
     r8< E2  , )* +, )*S " V7F  7'/@ . ) )9:  2*F    W Ar'1 9? 

"F  TS*= . 1 3*(   "  >8I G)3 DF    2=4"13 b 91/I.  AL5 F  ) 
*7P.   <3=, *3/" 13 F     4' 3* ) *1* 31=i S    A2=4"13 b +Ar. 

5S^F  AL>" F   0 9/A}L2 S o/A0/4.  1 3*  A(    �vAf G)3 D
"F  7'/@ .=I "(  !" J(  9:) ) +%   2.  >' F(   3*  2=4"13 b 

N)7M  2. 11  I 13 R`@ ) 9$<1 V7@ V*1* 9 t' .  
  , >' N)7M +, +M/IF( =e N LP1  , +5 A ( A':) nF 

+,  !x 8" A $<1 V7"? $<*F b ) E5 h/i) =Zd  , ( #317

131*. , S=4t(   7C3* D)18/69  7AC3*  ( 131* �x A8" ). 
   : h/Ai) =Zd A(* .   b ' )  A(  31702/13   �x A8" ) 7AC3* 

'S+L   b( ' 317S  _80/17     3* 13 7C3* +e/f  gA801      +A, V3*
  V*1* � O4d1 */d  7'1 .29 L           A>' +tA!' 3* +A5 3/AxF( 

+,  $<*   1 :1 V7"?(     A" V72 tA" G)3 DF    0* +A, #*/A@ AS R
  AA2=4"13 b w2 AA5. +AA8>b 3* =lmAA"  7AA8,. N AALP1 ) 

 AA2=4"13 b.AAL5 F1=6 3* (+AA8>b 7AA8 7AA8,.EAA2 # '1/AAdF 
\< 8"F  ]i1)  , S     3* */AM/" $ +Ae/f    *317A' */AM)  . 3*
  G)3FAHP ]I SS   9:) )  2=4"13 b D  2*F    B3/C +,  >'? 

xS  [: 6.  " B3/C F  TS    ]i1) +A, +5 #*= AS *_' $ A(�    =AI
   0* +,  "1 $<1S 1 R(  ]I 3* +`8 SAS     ' *3/A" �*)7AU" D AS : 

1=,. 9:)    A2*F    X4%A,1)  A2=4"13 b F  7A@ (7.     =Ak' +A, 
< 8@3 5F    ��/5  , ) *31*   =AI(       A>' N7A" V \4A@1 DF( 

  " N `@1 3 �*F    4' 3* #*/@S  2 +, +rS�     * 84<1 R, i +M)
L' =k' +,F 7<3.  

  
 N)7M11 . !"(+,)* -% )*.": h/i) 3* =lm" R"1/P SD G_c0  

 nS@ R%T 913 , 
 :1 +aC 6

+21=,? 
 :1 +aC 6

V* M 

nS@ 1 1 88/1 13/2 88/2 

R%T 52/0 1 20/1 72/1 20/2 

913 , 52/0 82/0 1 20/1 41/1 

+' d*)3 46/0 58/0 82/0 1 81/0 

V* M 34/0 45/0 70/0 22/1 1 

  
 N)7M12 .* =lm" R"1/P 9:)": h/i) 3SD G_c0  

 nS@ R%T 913 , 
 :1 +aC 6

+21=,? 
 :1 +aC 6

V* M 

nS@ 34/0 39/0 33/0 29/0 34/0 

R%T 18/0 21/0 21/0 23/0 26/0 

913 , 18/0 17/0 17/0 16/0 17/0 

+' d*)3 16/0 12/0 14/0 13/0 09/0 

V* M 12/0 09/0 12/0 16/0 12/0 
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 N)7M13 . >' N)7MF(+8>b  78,. +e/f G)3 +, FAHP   

 b(317.V*)7U"  2  3* 7f1) $f %"+e/f 7C3*  b(317.V*)7U"  2  3* 7f1) $f %"+e/f 7C3* 
317( b 8264382 18/69 E5 .317( b 1100475 21/9 

317( b +LS' 2126464 80/17 E5 FaSd .317( b 455668 81/3 
R5 KLM 11946989  

  

 6=x :1F (`F  E>" :1   =I( y* D(   1 []Ae R A(D  #G)3 
    2=4"13 b *17]I 97@ E5.   0* +, =lm" S     RA"1/P �vAf R

5S^F  0 :1 S  2=4"13 b $%.     $A<1 G_c0 3* =lm"  .  -tA!'
 >'F( +8>b   78,.  1  , (   : �x 8" #G)3 D(* .   :1 +e/f  13
 b( "=, 317F    A2 +, +5 *3 L@S�   ]i1)  A, +AM) AS  +A!Z8" $

E2 '1/dF*317' .  
  

4-58 !7c %!.-  
  1 +A, +M/I  ,(  G)3 +A`8LNRF     =Ak' :1 R!4%A" �~" A5

< 8@3 5F  " RLP F    ]i1) +, #785 AS *_' $ A(�      #$A<1 =AI
       <3 Ri17f +, 9? 3*  Zd :)=, 9 `"1S  V7  ) G)3 :1    A2. 

*( ' =XS  D�ALZ" _     $A<1 =AI .         ) 3)=A< N A�" 91/A8P +A,
  913 `L2)1388 (     G)3 :1 V* ^4<1  ,LNRF    7A< �:/f 

  ~" 3* 9~5(        V*/AI B A5=f =Ak' :1 13 =  1.  +A8>b    7A8,. 
'*=5   1 +, ) 7( 4' DS   $<* +r(  1 +5 7846 (    A4' G)3 D( �

\< 8"F   " 9 t' 13 F    E2 ) 72*   '1/AdF :  A(* .     �:/Af  A, 
   *31* +A]0 Z" *3/" . A8}L2S     ) =6* A@ D( ' ALF) 1386 (

  +8>b +, W17i1  78,.  %aM �:/f S    1 +, ) 7'*=5 9 ( 4' DS +r
  $<*(    N7" +5 7846 LNRF 13 5 F( %, S ,/d 3 F  1=A, . 

<3=,F  +8>b )   78,. /' f1F   '  I p/x=" S+L   *31* p/x=" .
   ' =Ae f w2)�Ab 3* V7@ +46=T 3 5 +, N7" AS AL2 _S D

4'S    *1* $<* +, 13 +r .  +8>b *3/" 3*  78,.     G_Ac0 =AZd 
  3*+e/f g801    +, V3*  <)S  G)3 +aLNRF<3=, # F   A2. 

W r'1          A8}L2 ) G_Ac0 �*)7AU" 3* V7@S  +tA!' D    A2. 
 >'F( +8>b   78,.       " 9 t' #G)3 +< =2  , +!Z8" F  782*

  w&, 3* +5   2. ,/8M F  +Ae/f       G_Ac0 h/Ai) N AL4f1 
 $< =Iy , .   @ +, +M/I  ,S , nS  1 3* =4t( f ' DS 4' #+S -r

+,  $<*   \< 8" �, ZI V7"?F  1=@  , (      3* ) *31* +A!Z8" j
wAA&,  AA2.0 LAA@ F +AAe/f131* +AA5 .AA@ S=AA4L5 n. 

      w2 5 E2 h/i) N L4f1 784%2(   $A<1 +A46  .   �=Ax :1
*(   G)3 =XAHP ' S *)7f  I _. +!Z8" 3* /X01 G_c0  , 

E2  '1/dF    luI  , ) +4@1* S " =SX' S , %f DF     9? p=Ae ) 
+8>b # 2=4"13 b 9:) 3*  2.' S+L  b(L21=b 13 317S 9 t' $

      <) w&, 3* 13  >'? ) V*1*S]F   :1 +e/f   $A<1 V*=4%T  .
  G)3FAHP     23/45 6 w2 5 $aP +, . 5 S^F  0 :1 S $%

 AA2=4"13 b.  , N AALP1 ) G_AAc0 3* =lmAA" AAS=4t =AAk' 
    ]i1)  , #9? 3* ; 8@3 5S    E2 +!Z8" 3* */M/" $  '1/dF 

\< 8"F   1 DLe #*317' (  1 3* +`8(   +aAC 6 =4"13 Ab G)3 D
, R%AAT :1AAS=4t(luAAI DSAA" 9 tAA' 13 =F  �x AA8" ) 7AA2*

'S+L   b(   b ' ) 317(        luAI �*)7AU" +A, H/A,=" 317S   R%AT =
784%AA2 . G)3 ; AA<1=,AHP #FAHP ) LNRF +AA, #

I=IAAS n44/7 #02/13 ) 6/45 :1 7AAC3* +AAe/f =AAZd 
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