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:*& X' F%&X \D'7F%]&X 4(];!bK F6!T7E O #]@($3

R]]@' Z(]]*J Y]]A 7E #]]D'!6O #]]M%^" Y]]&'8- {!]]&X.
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1. Landslide Susceptibility Map (LSM)
2. Environmental Modeling
3. Reformatting
4. Protocol
5. Traditional Monolithic Centralized Approaches
6. Component
7. Grid
8. Modularity
9. Reusability
10. Distributed systems
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)Stojanovic and Dahanayake, 2005.(
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1. Conceptual Architectures
2. Service-Oriented
3. Server
4. User-friendly UI(User Interface)
5. Modularity
6. Encapsulating
7. Loosely Coupling
8. Composability
9. Web Services Technologies
10. Xtensible Markup Language
11. Simple Object Access Protocol
12. Web Service Description Language
13. Universal Description Discovery and Integration
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Wytzisk, 2004.(+(;E7'=D(L]]@' F]]6' X'  E(vL]]@' (]]<
R)JkO X'  E(vL@' O #@!L@E r�@ O 8JOr6O!@(;
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kOr6O!@I&(D!< E(B6' O (;4(;#]37(v@ 4E!<7(A1'7
#& Fm>& 5%D=$A)Zhao et al., 2007.(

r6O!]@ 47(]>M& 78*�7E :%]_- #G8]?T I]< '!]P
I&(D!< IM@8T #,/' 48NG'4E!<7(A 4(;GIS =]%&(BD'

I< +R@'478"I&(D!< IA4E!<7(A 4(;GISI]< YUL)]&
r6O!@D(m& 4(;j6X8T # =]3 Y6=^T ILS(6=]D')Friis-

Christensen et al., 2007.(+Z(]]%& F]]6' 7EOGC

:]]]*&I]]]< '7 \]]]UD F6!]]]T4X(]]]@E7'=D(L@' Ib]]]@'O
kOr6O!]]@0=]]& F6O=]]T O #D(]]m& 4(]]; E'E4(]];

R]]@' IL]]3'E E7'=D(L]]@')Lanig and Zipf, 2009.(
f,�' + XO!&'kOr6O!@ID(&(]@ 7E !UL)]& 4(];4(];

p(-q"'j6X8T #D(m&i@'O +ILS(6E7'=D(L]@' 4(;OGC

#& 7(A I< '7=]D!%P)Friis-Christensen et al., 2007;

Granell et al., 2009.(kOr6O!@#D(]m& 4(];OGC

IvGd& 4E!<7(A I&(D!< =$D(& I<Y]>- kO !]< #]$L^& 4'
#]]&r6O!]]@ O +=]]$$AO X(]]< #]]@!L@E 4'!]]< '7 #6(]];

 E'E I< E7'=D(L@'O (;:;'!]S #D(]m& \]D'E O p(]-q"'
#]]&=DX(]]@)Di et al., 2005.(F]]6' X'  E(vL]]@' (]]<

Y>MG'78L@Ei@'O O (;47(]>M& fG(n 7E E7'=D(L@' 4(;
r6O!@Y&(MT +'!P#& !)%& 4!6W9R)J O EE!P+8]JO

j6X8T p(-q"' \6(>D O VX'E!9 +#@!L@E#D(m& ILS(6
#& Y%*)TEE!P)Poorazizi et al., 2010.(

2-1-WPS

r6O!]]@ F6!TE!<7(]]A!9  XO!]]&' E'E 4(]];OGC!]]%_D
WMSOWFCI]< !]%P'!S O #D(]N>; #@!L@E Z(m&'

 E'E#& :;'!S kO u6!" X' '7 #D(m& 4(;=$$A.F]6' (]<

 E'E 0(gIs'7' 4(;r6O!@ F6' Ib@'O I<  =34'!]< (];
VX'E!]9 l(]BD' =$&X(%D }(^G(� Z'!<7(A X(%D I< #68Nw@(9

R@'. E'E IA (BD1 X'Ib@'O I< (;kOr6O!]@I]s'7' (];
#&E!%P p78/ kO 4O7 !< #L)6(< 5%D VX'E!9 +=DE!P

)Poorazizi et al., 2010.(1

OGCi]]@'OWPS0(]]@ 7E 78]]_$& F%]]>; I]]< '7
2007R]@'  E!A E7'=D(L@'.#]3O7 r6O!]@ F]6' 7E

VX'E!9 l(BD' 78_$& I< Y&(ML& O Z(@1!]< #]$L^& 4(;
+kO47O($S X'  E(vL@' (<kO#]& I]s'7' +r6O!@EE!]P.

#]S!M&WPSE!^C]]%9 7ER]%G(MSr6O!]@ 4(]];4(]];
OGC#]& (v6' #>*& \UDI]< +=]$A478]" XO!]&' I]A

r6O!@4(;OGC E'E I]s'7' !<  Oq-!]< #D(]m& 4(];
=]D7'E RA7(C]& 5%D (*D1 VX'E!9 O Y6=^T 7E +kO 4O7

)Foerster et al., 2009.(i@'OWPSY]&(MT #ND8N[
r6O!@r6O!@ O  =D!%P E'E'!S Is'7' 7E '7  =$;E4(];

y6(]LD =%G8T 5%D O Z1 4'!J' O =$6'!S �%/8T O r6O!@
#,]]]/' !]]]N,>- I]]]@ Q(]]]@'!<l(]]]D I]]]< V'4(]]];

GetCapabilities+DescribeProcessOExecute

#& �6!MT=$A.Ym]3 7E10E7'=D(L]@' E!]m,>-  8]?D
WPSE'E \6(>DR@'  =3  .

Ym31.p("(^T7' 7'E8>DWPS

1. Customized applications
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2-2-L46S)?@?*"1T12314",)*=0 @*A
 !%BDX/' r6O!@ 4X(@bY]>- I< IA R@' #,A #gq
f%A!TkOr6O!@4!@ 7E (;4'!]< :; I< IL)<'O 4(;

�75]]< 4=]]$6'!S l(]]BD'#]]& �q]]"' !]]TE8]]3.f]]%A!T
r6O!@r6O!]@ 47(]>M& 7E #,/' 7(AOX(@ (;I]< '!]P

#& 7(>3I< +=61478"r6O!@ f%A!T (< IA�,Lw& 4(;
Z1 +r6O!]]@  !]]%BDX t]]6 7E �]],Lw& j<(]]$& X' (]]P

r6O!]]@#]]& E(]]B6'  EO5]]S' VX7' (]]< #6(]];I]]A =D8]]3
#&I<  =%a%9 4(;=$6'!S l(BD' 7E =$D'8T=D83 ILS!P 7(A

)Alameh, 2003; Kiehle et al., 2007.(7E
 !%BDXC%< 5A!>T +r6O!@ 4X(@X' E=B&  E(vL@' !< !L

r6O!@I< E8J8& 4(;�(]bMD' �]vg Ib]@'OO 4!6W]9
 !]]%BDX I]]$%*< #6'7(]]AR]]@' r6O!]]@.F6=]]<I,%]]@O

r6O!@#& E8J8& 4(;I]< 7(< t6 Im$6' !<  Oq- =$D'8T
IL]3'WP �'!L]3' I]< 5%D I&(D!< F6=$[ Z(%& +=DO7 7(A

=D83.
Z8a>; Z'!NC;Oe9 X' 47(%)<Yue; Lemmens et

al., 2006; Chang and Park, 2006; Alameh, 2003;
Friis-christensen et al., 2007; et al., 2007

VO747(]]>M& O �]],Lw& 4(]];4'!]]< '7 #-8]]$L& 4(]];
 E(%9 O f%A!T4X(@kOr6O!@ E(vL@' R%,<(n (< #6(;

 E!]A Is'7' #D(m& p(-q"'  X8g 7E E=B&=]D'.I]<78]"
I]]< #]],A E(]]%9 78]]_$&(]]@I]]&(D!< 4X4E!<7(]]A 4(]];
r6O!]]@I]]< '!]]P !]]%BDX Ib]]@'Or6O!]]@ 4X(]]@+(]];

#& !]%BDX #g'!" 7E :*& 48NG' I@ R)6(<r6O!]@
E!%P 7'!n IJ8T E78&:r6O!]@  !]%BDX 0!L$A 48NG'2+

 E'E 0(ULD' 48NG'(;3kO #"(^T7' 48NG' O +r6O!@(];4

)Friis-Christensen et al., 2009.(
DX 0!L$A 48NG'#D'8]K'!S #ND8]N[ +r6O!@  !%B

kOr6O!@F%]%MT '7 r6O!]@  !]%BDX 7E !UL)& 4(;
#&=$A. !%BDX +!"(K F6' I<4X(@kOr6O!]@I]< (];

v]3 R@'  =3 :%)UT IL@E I@�(5O�(v]3 I]>%D6O
�(v3!%�7)Alameh, 2003.(\$A'!]T �(v3 VO7 7E

#97E!<7(]A Z(%& #9r6O!]@ OO R]@' 7'!]n!<  =]$;E
(Ar6O!]@ 4'!]J' f%T!T !<7#L]@E p78]/ I]< '7 (];

#]& xwC&=]$A.(]< =]$[ !];VO7 F]6' X'  E(vL]@'

�(bMD' F6!LC%<4!6W98#3X'E!9 4(;!N,>- f%A!T 7E
#& R@E I<(&' +=61X2@(9 Z(&#& \6'5S' #68PO =]<(6

#6'7(A9#& \;(A I< O7 r6O!@  !%BDX=]*D.VO7 7E
I< #^%A!T #)6O!@ +�(v3!%�]/�]6!MT \%]9 X' p78
#& 7'!n !<7(A 7(%LK' 7E  =3I< +E!%P478"X' !<7(]A IA

r6O!@r6O!]@  !]%BDX 7E !UL)]& 4(];E8]K OZ1
E7'=D #;(P1.Z(]&X VO7 F]6' X'  E(vL]@' (]< =]$[ !;

2@(9r6O!@ #68P#& \6'5S' Z1 #6'7(A O \;(A=<(6.
�(bMD' X' (&'(A Z1 E=B&  E(vL@' R%,<(n O 4!6W9IL]@

#&E83.I>%D VO7!]N6E VO7 OE Z1 Y]/(S=g �(v3
t]>A I]< '7 !]_D =]& 47(]A 0'O7 !<7(A Z1 7E O +R@'

r6O!@ X' #HwC& f%T!T !]%BDX fG(n 7E #D(m& 4(;
#& �6!MT #D(m& VX'E!9 r6O!@I]< :]; 4X(%D O =$A

4'!]J' 0q]K 7E r6O!]@ O !<7(]A #9 7E #9 \$A'!T
R)%D R@'8K7E.I<X' + Oq]-f]%T!T F6=]< I]A (]BD1
r6O!@ #D'8K'!S !]%BDX 7E !UL)& I6(9 #3X'E!9 4(;

#& Fm>& r6O!@�(bMD' +E83#& �vg 4!6W9O EE!P
r6O!@#& E=B&  E(vL@' R%,<(n 5%D I6(9 4(;=]$<(6.X'

\;(A R,- I< 5%D #6'7(A +!N6E �!"#D'8K'!S p(%,>-
 E'E 0E(]]^T :]]Bg \;(]]A O E=]]ML& #<(]]6X(< O+(]];7E

#& E8^*< �(v3 VO7 (< I)6(U&=]<(6)Poorazizi and

Alesheikh, 2011.(123456789

 E'E 0(ULD' #ND8N[Z(%& (;kOr6O!@!UL)& 4(;
I< r6O!@  !%BDX 7E�%]/8T  E'E 0(ULD' 48NG' Ib@'O

#&EE!P.0(]ULD' 4'!]< #,]/' 7(AOX(]@ OE 78_$& F6=<
'  =]3 E(*$C]%9 r6O!@  !%BDX 7E  E'ER]@:0(]ULD'

 E'E !6E(U&(];10I]< 0(]ULD' O +j]J!& Ib]@'O11)Friis-

1. Chainin
2. Service chain control pattern
3. Data transfer pattern
4. Service communication pattern
5. Transparent
6. Translucent
7. Opaque
8. Flexibility
9. Performance
10. Data passing by value
11. Data passing by reference
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Christensen et al., 2009.(#,/' !6E(U& +0O' VO7 7E
 E'EZ(]%& X(%D E78& 4(;kOr6O!]@7E !UL)]& 4(];

#& 0(ULD' r6O!@  !%BDX=$<(6.I< E'E +0(~& Z'8$-4(;
I]]< 47'E!]]<Y]]6(S p78]]/1GML E'E O4!L]]@7 4(]];

I</fG(n 7E O 4!$6(< Y6(S p78IMG#& YUL$&=D83.
r6O!]]@ I]]A (]]BD1 X'}`8]]>M& #D(]]m& VX'E!]]9 4(]];

#& E'E X' #6`(< :Bg R)6(<VX'E!]9 '7 #D(]m& 4(];
 !]%BDX #68Nw]@(9 Z(]&X 0O' VO7 X'  E(vL]@' +=$$A

#& \6'5S' '7 r6O!@#]& Z1 #617(]A X' O =];E=];(A.
I< !%BDX #6'7(A E8^*< 78_$&VO7 X'  E(vL@' +r6O!@

#]]]& E(*$C]]]%9 lOEEE!]]]P.#&(]]]>T +VO7 F]]]6' 7E
kOr6O!@j]^$& X' r6O!]@  !]%BDX 7E !UL)]& 4(;
 E'E#&  E(vL@' �!LC& 4(;Z(>G' O =$$A E'E 4(;(];

jJ!& X'  E(vL@' (<)I@($3(I]< !H]?$&xwC]& E!]S
#&=DE!P. E'E !6E(U& +VO7 F6' X'  E(vL@' (<YUL$& (;

D#>jJ!& (*$T O E83)I@($3( E'E (< i^T!&E78& 4(;
#& 0(ULD' X(%D=<(6.kO #&(>T IA (BD1 X'r6O!@I]< (];

 E'E j<($&Z(]>G' O =]D7'E #]@!L@E (; E'E 4(];(]< (];
I<!H?$& I@($3jJ!& E!S =3 #;E E'E +=D'E78& 4(;

#& VX'E!9 O #<(6X(< #;(T8A Z(&X p=& 7E X(%DO EE!P
7E#& E8^*< r6O!@  !%BDX #6'7(A IB%LD=<(6.

kO #"(^T7' 48NG'r6O!@l(]%9 0(]ULD' 7(AOX(@ (;
Z(%&kOr6O!@(]6 O +r6O!]@  !%BDX 7E !UL)& 4(;

r6O!]@ Z(%&xwC]& '7 r6O!]@  !]%BDX O  =]D!%P
#&EX(@.Z(]&5>; #"(]^T7' 48]NG' OE 7(A F6' 4'!<2O

Z(&5>;!%�3#]& �6!MTEE!]P)Friis-Christensen et

al., 2009.(E78& 5%G(D1 l(>T' X' r9 +Z(&5>; 48NG' 7E
+!_DkOr6O!@ I< I,/(Sq< '7 VX'E!9 IB%LD r6O!@

 =D!%P)kO t]6 (6 O !<7(A }q~&r6O!]@(#]&=L]@!S.
 E(%9 7E VO7 F6' X'  E(vL@'VX'E!9 4X(@Z(&X 4(;!<

VX'E!9 (6 O`(]< :]Bg 0(]ULD' (]< I]A #6(]; E'E 4(];
#]>D I%]/8T =]D7'E 7(AO!@O 5%G(]D1 l(]>T' '!]6X +E8]3

Z(]&X 7(%)< #6(*D IB%LD RS(67ER]@' !]<.78]_$& I]<
 E(%9Z(&X 4(;5%G(D1 4X(@#"(^T7' 48NG' X'  E(vL@' +!<

#& E(*$C%9 Z(&5>;!%�EE!P.I]< #]&O5G +VO7 F6' 7E

r6O!@ I< VX'E!9 IB%LD �478S 0(@7'+R)]%D  =]D!%P
[Z8#&p(]%,>- l(]>T' X' r]9 '7 #6(]*D I]B%LD =D'8T

4!N6E Z(&X !; 7E VX'E!9)=]M< R-(]@ =]$[ }q~]&(
=$A RS(67E O #<(6X(<.r6O!]@  !]%BDX +78]_$& F6=<

#&=]3(< #,/' R%,<(n OE 4'7'E R)6(<.I]m$6' R)]wD
R@'8K7E =D'8L<l(BD' 78_$& I< E=ML& 4(;'7 VX'E!]9

$6' lOE O �=$A R6!6=&r6O!]@ =]D'8L< ImX' '7  =]D!%P
EX(]@ j],b& Z1 uS8&(D Z(6(9 (6 O p(%,>- uS8& l(>T'.

I<#]& r6O!@ R@'8K7E !; + Oq-I]< R)]6(<Ib]@'O
I@($3O #<(6X(< Z(m&' (T EE!P 56(>L& E!S I< !H?$& 4'

R%MhO 4!NDX(< +R@'8K7E !; I< o8<!& y6(LD RS(67E
P!]@ X' (]6 O �]n8T +p(%,>- l(BD'I]< O +p(]%,>- 4!%

�'!L3'Z'!<7(A !6(@ Z(%& VX'E!9 #6(*D IB%LD 47'WP
r6O!@ 4'!<EE!]P :;'!S  =D!%P)Friis-Christensen

et al., 2009; Stephens et al., 2012.(
 !]%BDX #]g'!" 7E #,]/' �=]; +u]%U?T F6' 7E

�(bMD' Z(%& 0E(MT 47'!n!< +r6O!@R]%,<(n O 4!6W]9
E=B&  E(vL@'kOr6O!@r6O!]@  !%BDX #6'7(A O (;

I< +R@'478"IAkOr6O!]@ !]%BDX 7E !UL)]& 4(];
I&(D!< O (;E!<7(A !N6E 7E =$D'8L< r6O!@4E!<7(A 4(;

r6O!@r6O!]@  !%BDX O =DO7 7(A I< '!P#6'7(]A 5]%D
=]3(< IL3'E #^@($&.I]>%D VO7 78]_$& F6=]<�(v]3

#& 7(A I< r6O!@  !%BDX 0!L$A 4'!<7EO.I<X' + Oq]-
 E'E 0(ULD' 48NG'I< (;F%]%MT 78]_$& I]< jJ!& Ib@'O

#]JO!K O 4EO7O !6E(U&kOr6O!]@7E !UL)]& 4(];
#&  E(vL@' r6O!@  !%BDXEE!P.=]%G8T I]A #6(BD1 X'

(vL]@' (]< F%]&X \D'7 R%@()g ICUD EVO7 X'4(];
u]%U?T F]]6' 7E  =]]3!A� #T(^]@(?&)\]]w<3(�5]]J

VX'E!9X 4(;Z(&IU^" !<#]>D 4=]$<X'  E(vL]@' +E8]3
 E(%9 7E Z(&5>; #"(^T7' 48NG'4X(@kOr6O!@O (];

r6O!@  !%BDXR@' #*6=<.123

1. Geography Markup Language
2. Synchronous
3. Asynchronous
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3->1&,$*U"*V0 @*A
\]D'7 R%@()]g IC]UD =]%G8T 7E :*& O #6(*D I,g!&

IC]UD u%v,T +F%&XR]@' E8]J8& 7(]%M& 4(];.F]6' 7E
VO7 +\w< E(vL@' #T(^@(?& 4(;u%U?T F6' 7E  =3

:%>H]T VO7 #$M6 ] E(]@ VO7 O  7(%M&=]$[ 4!]%P
ZXO#]]& #]]@7!< ] #]];E=D8]]3.Z(]]>;7E I]]A I]]D8P

\]]w<:L)]]%@ 47(]]>M& #]]g'!" 4(]];)\]]w<5(O
 E(%9F%]&X \]D'7 R%@()]g !]N,%,?T :L)]%@ 4X(@

)\w<6(#&  7(3'VO7 +E83!_D E78& #T(^@(?& 4(;
D(]m& VX'E!]9 r6O!@ fG(n 7El(]D I]< #Weighted

Overlay E(%9#& 4X(@r6O!]@  !]%BDX 7E O =]DE!P
#g'!"I]< \]D'7 R%@()g ICUD =%G8T 78_$& I<  =3

#& 7(A I< F%&X=DO7.

3-1-W6PX$,)*=0 Y&*6!0(:. @46R1

I6` u%v,T\D'7 R%@()g ICUD I%*T 7E #T(-q"' 4(;
&  (P O Z8P(D8P 4(;7(%M& E8JO Y%GE I< F%&X+�7(ML

:%>HT Y%,?T fG(n 7EZ(]%< #D(]m&  7(%M&=]$[ 4!%P
#&E83.Y%,?T 7E:%>HT 4(;+#D(m&  7(%M&=$[ 4!%P
 E'E=]]$6'!S E7'O O u]]%v,T #D(]]m&!%� O #D(]]m& 4(]];

:%>HT4!%P#&=D83.ICUD E8JO I< IJ8T (<7(%M& 4(;
#& +�7(ML&  (P O �,Lw&I]A =%@7 IB%LD F6' I< Z'8T

;' Z'5%&IC]UD F6' R%>=]%G8T O =]$6'!S 4'!]J' 7E (];
R)%D Z()m6 +#JO!K.F6' X'IC]UD R@' lX` O74(];

+7(%M&ZXO !]N6E p7(^- I< (6 O =DE!P #;EX(%L&'#];E
=D83)Kanungoet al., 2006.(VO7 #,A 78" I<4(];
ZXO#& '7 #;EVO7 IL@E OE I< Z'8TO ($^& \D'E 4(;

E!]A :%)]UT ($^&  E'E)Arciniegas et al., 2011.(7E
VO7ZXO !6E(]U& F%]%MT I< Q($37(A +($^& \D'E 4(;
#&#G(g 7E +EX'E!9VO7 7E IA(6 R%>;' ($^&  E'E 4(;

 E'E E8K u6!" X' ZXO�'!wL]@' I]%GO' p(]-q"' (]6 (;
#&E83.r6O!]@ E(B6' 78_$& I< \;Oe9 F6' 7E4(];

:%>HT I,�)& Yg O #D(m& VX'E!9!%PVO7 X' 44(];

R@'  =3  E(vL@' ($^& \D'E.VO7 Z(%& X'\]D'E 4(;
#& ($^&VO7 I< Z'8TZXO  E(@ 4(;+#;E1Y%,?T =$6'!S
I,),@#^T'!&)2AHP(:%>HT (6 O #vGE +4X(]S 4!]%P

E!A  7(3'.#C];Oe9 I]D8>D I]< I]J8T (< u%U?T F6' 7E
VO7 (]]< (]]*$TZXO  E(]]@ 4(]];Y]]%,?T =]]$6'!S O #]];E

I,),@#& ILK'E!9 #^T'!&E83.
>1&O?1 L%*" @*A,A%:VO7 F6'#T78]/ I]< (];

ZXO I]< l'=]n'  E(]@ 7(%)<I]$65P O (];7(%M& #];E(];
#&E83.7E (]*$6' I]A R]@'  =]3 f^@ #PE(@ F%>;
)<%4(;E!<7(A X' 47(GIS=$<(6 78�g. E(]@ 7EF6!]T

(]< (];7(%M& R%>;'  7(<7E '7 E8K !_D Q($37(A +RG(g
-'Z(%<  '8wGE 4E'=#&VO7 X'  E(vL@' (< IB%LD O =$A

ZXO F%ND(]]%&#]]& I^]]@(?& 7'EEE!]]P)Asgharpour,

2004.(ZXO F%ND(]]%& VO7 7EZXO (]]< 4(]];7(%M& +7'E
F%6(]9 ZXO 4'7'E 4(];7(%M& X' \%< !%c�T +!T`(<7E !]T

=D7'E #JO!K F%%MT.I< E(@ VO7 7E + Oq-ZXO+#;E
$37(A 7(%LK'Z(@(ZXO #]>A F%%MT 7EE(]6X 7(%)]< (];

 (^L]]3' ZE'E 4O7 0(]>Lg' Y]]&(- F%]]>; O R]@'4(]];
#& \6'5S' '7 �75<=;E.

 8G8" /68V$ (:3'4Z >1&,U$'40:Y]%,?T =]$6'!S
I,),@j&(J X' #^T'!&:L)]%@ F6!T#]g'!" 4(]; =]3

:%>HT 4'!<R]@'  7(%M&=]$[ 4!]%P.=]$6'!S F]6' 7E
I$65P'!< �,Lw& 4(;:%>H]T R]K7E Q(]@7E 4!]%P

#&  E'E RG(KE :%>HT FLS!PR%@()g Y%,?T O E83
0=& l(m?L@' #@7!< 4'!< 5%D (;7(%M&!6X O (;7(%M& 7E

#g'!"Z(]m&' + =3R]@' !6W]9)Ghodsipour, 2006.(
VO7AHPR@' 7'8L@' Y/' I@ !<:O 7(LK(]@ #6(]9!<

 E7 fG(nX I)6(U& u6!" X' p(?%J!T 47'!n!< +4'+#JO
 X'=]]D' X' #]]Ub$& 47(PX(]]@ 47'!]]n!< O4!]]%P(]];

)Asgharpour, 2004.(
:%>H]]T #]]JOX pO(�]]n #]],A 78]]" I]]<7E  =]]D!%P

#]JOX I)]6(U& r6!T(&)Saaty, 1980(p78]/ F6=]<

1. Spatial Multi Criteria Decision Making
2. Analytic Hierarchy Process
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#&  E'E Z(CDZ1 7E I]A E8]3ija!]/($- �%J!]Til'
!H]$- I< R^)DjZE8]< xwC]& (]< O R]@' l'ija(];

#&E!A I^@(?& '7 !/($- ZXO Z'8T.

Ib<'7)1(
n

n

n n nn

ij

a a ... a
a a ... a

A
... ... ... ...
a a ... a

A [a ] i, j , ,..., n

 !
" #
" #$
" #
" #
% &

$ $

11 12 1

21 22 2

1 2
1 2

  

  
  !"#$%&&&"' &&&() *+ +,-&&&'. /01'+2&&&3 456&&&$7 
8494: ;6+0-  )<0=3>  .?*.:  /:$@=9  A %:+ @$BC6 A 

)-       .' DEF G .H ! I+E6    A I!EH 2H  .' DE4J- ,$K   !A!0&- 
 IL I!EH   MA.NO!0> .   +!0H    0P  ! I*A06.-'Q  .?*.: 1 

) / +0&&O0H .&&HR0&&Sik kj ija a a ! ( *+T.&&-0K$U, I!0&&> 
   H IE=: 0P 0V.3W8    %&:! &-) L &'2 . .&-+    ! T.&#)=   8&> 

06.-'Q  .?*.:.K 2       K U!.&: I*A 8;&:.5- X2S.H    %9&$ A
+0&&H/&&H  8 I! AL %&&:! Y0&&J- U2&&BW ZA   .&&[\ IL
)-  !!0?)Ghodsipour, 2006( 8> M .&;W  + &K*+ 2:  ZA 

 M.]H0- 7O+2#3  X    M.]H0- 7O+2# ZA  .^T'B=)4  X ZA 
   +!0HA'U_5   A ZA   .P  /0"6';)6 .   X`&$"56 a'+  !   /+0&H 

 I*A 8;:.5-              %&:+ U2&S U!.b=&:+ )&;'0"6 ZA  *+ .&P
)Saaty, 1980 ( A)Saaty, 1990.(  

  
4- !"#$% &'(%  )$*%   

     8H I+0[6 I.=:+ XcPA_d a'+  !      )6.&]T.J- 8"J3- I+E3W
K+      )'.&&$1+0ef U!A2&&5-  ! 8&&> %&&:+ U2&&S D.&&g=
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1. Consistent 
2. Inconsistent 
3. Least Squares Method 
4. Logarithmic Least Squares Method 
5. Eigen vector Method 
6. Approximation Method 
7. Slope 
8. Aspect 
9. Landuse 
10. Lithology 
11. Fault 
12. DEM (Digital Elevation Model) 
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1. Presentation Layer 
2. Application Layer 
3. Service Layer 
4. Data Layer 
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1. Service Adapter 
2. Mashup Adapter 
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1. Map 
2. Satellite 
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1. Hybrid 
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+              U0&$pK* I2&S U2&$s$d *+ /0$?E&4f /+0&H 8&> X%:

       U!.&$d Q'A0&: �' oT.O  ! Q'A0:     U2&S /*.&:   2&K+ .
  Q'A0:Distance          )K.&(- Z*+!0&d 0&^4BW 8&: 7-.S 

%:+ .    X0&^4BW a$TA+Distance         2&$TE6 /+0&H 8&> %&:+ 
   8'{ *+ 84V.1 8n"K         )&-  .> 8H 79? A 8K.F!A  /.P  !A . 

      E(]- 0$x|6 /+ +! 84V.1 8> .pKL *+       a$&-* c&K+  0&H �
  )&- X%:+       0&^4BW %9&'.HInverse        8n&"K /A  0&H ,&$K 

                IL 0'!.&"- .&6 !E&S <.&BW+ 79&? A 8&K.F!A  *+ 84V.1
!!0? �E(]- .  

  

  
 7(S6 .  +!EBK U!.:)T+E6a$-* cK+  %$:.9# 8n"K 2$TE6 23'+01 /+0H   
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 )-  !"#$%&     %'()* +,-!.Clipt      /0-1 2$ 34!56&$ !. 7
  78$%9: 8!6&$ 34;<=>      ?@0AB> /C0D# %0.      E!0)*$ 3<0F

             G0H!I J4 %0K# 4J@0> 34;<=> L$%. M-!9# /CD# !: 44%N
        4@0F 34!>O P,N !- /#!Q4;J 2$ /(R!S /CD# .   7/0"T6# J4

  %00'()* /00&Distamce ; Inverse ; Clip  8$@00U* /00. 
  V-;%&Distance      M0> /06S%N %K# J4    <#@0F .  V-;%0&
Aspect  %00'()* ;4 P>!00F W00T# Aspect ; Reclassify 

$         34$4 2$ GTF +9X YCD# 4!"-$ L$%. MH;$ /Z 7+&   L![
DEM /.    M> J!Z        /0D\] L$%0. M>;4 ; 4;J      4<0"> L<0U.

       GT0F +09X ^!0*_]$ ?!&$%. /CD# . /0.      ̀0-$ /a0&$;
       M0> J4 J$4!UB> ^J@R /. ^!*_]$ 7%'()*       L$%0. ; <0U-O

 /CD# <TH@: M> 34!>O `T>2 b#$J +T&!,c M-!9#  <#@F .
8!)[       PAF J4 /Z J@]7 #         %0'-4 7+0&$ 3<0F 34$4 8!C

V-;%&          <0U#!> M#!0A> d2$4%0e L![   V-;%0&Slope ; 
Raster Conversion <U6,00[ %00'()* f00- L$J$4  . !00.
    V-;%0& `0-$ L$%X$     /C0D# !0[          <0TH@: 2!0T# 4J@0> L!0[

M>       34!0>O L$%0. /Z 44%N       M0> M-!09# L2!0&      !0. +,0-!.
  V-;%&Normalize E!>%#    <#@F L2!& .    L$%0. 7/>$4$ J4

 X;%Q <TH@:       /C0D# M#!0F@g)[ E!)*$ ; M-!9# M      W0T# !0[
 V-;%00&Weighted OverlayM00> J!00Z /00.  4;J . `00-$

    hT)i: <U-$%S  !"#$ L$%. V-;%&    82; ; L%TN     /0. M[4
 /C0D# 82; d;J ;4 7!00[   ; 34!0& M00[4AHP J!00Z /00. $J 

M>  4%TN .  82; d;J J4     M0[4    82; /\0&!=> 734!0&     ; !0[
82; ?!00&$%. /C00D# <00TH@:  %.J!00Z L4;J; L!00[ P00R$ ;

 82; `T'#!T>    M>  !"#$ J$4  4@F .   d;J J4AHP  V-%:!> 7
  M> PTAC: 82;         82; LJ!N2!0&!# ; LJ!N2!0& ; 4@F    !0[

 M> /\&!=>  44%N   M> 784@\# J!N2!& ^J@R J4 ; j  +,-!.
82;    4%TN ^J@R 3J!.;4 M[4 . /X@: !. V-;%& +-!9# J4

 82; /.      V-;%& J4 %.J!Z /Z M-![        2$  $<0Z %[ /. 3<#%TN
/CD#   0[          82; 7+0&$ 34$4 k!i06Q$ %0K# 4J@0> L!    L!0[

          <TH@: $J `T>2 b#$J +T&!,c /CD# ; /\&!=> $J M-!9#
M>  <UZ .           M0X;%Q 7b-!0)# /0-1 J4 /C0D# b-!)# L$%.

 /. M-!9#     V-;%& /a&$;Export     M\&!U> GH!I /. ) %TK#
PNG  7SVG   ; 7KML ( M> P-<\:  4@F .    7G0T:%: `-$ /.

          > G0H!I !0. `T0>2 b0#$J +T&!,c /CD#    L$%0. G0&!U
 J4 b-!)#Google MapsM> h[$%S  <-O.  

  
 PAF7 .V-;%& MH$@: J$4@)# `T>2 b#$J +T&!,c /CD# /T9: <U-$%S J4 !9#O MF2$4%e L![%'()* ; %TNJ4 L![  



 !"#$$%&'% ()'"  * +&,-.'/#, 01 23*4# 5678  &$9:) !1 43;<  0.'=) >?,+4< @'A

   ! " #$ %&'(GIS$ )*$+  
,!-./ 0-(   ,1( 2!-34   56)-71391   

43 

  
 PAF8 .<TH@: `T>2 b#$J +T&!,c /CD# b-!)# /. 3<F >2 b#$J +T&!,c %'(T(=: h6,T& /(T&;`T  

  
  PAF8   <TH@: M-!9# /CD#     /0. 3<0F      h6,0T& /(T0&;

 l-%] 2$ /Z $J `T>2 b#$J +T&!,c %'(T(=:Google 

MapsM> 8!C# 7+&$ /6S%N J$%I ?%6&4 J4  <[4.  
  

7-01'3?&, * BC1   
         V-;%0& L4%.J!0Z /0>!#%. f- 7b[;me `-$ J4      /0. $%0N

   <F /n$J$ `T>2 b#$J +T&!,c /CD# <TH@: J@KU> . L$%.
 7J!Z `-$      3%0T"#2 <0U#!> M(>$@0*      P0>!B: 7L2!0&    7L%-o0e

      V-;%0& 4<"> 34!56&$ +T(.!I ; M-$J!Z      d2$4%0e L!0[
<#<00F /006S%N %00K# J4 M#!00A> .3%00T"#2 d;J 2$  L2!00&

/00)T#  /00. W00T# p!500F   8!00T> E4!00B: LJ$%00I%. J@00KU>
p!aB#$         q0X%> d;J ; 7M-$J!Z ra& ; L%-oe      W0T# M0[4

/.     34$4 E4!\: 3@TF 8$@U*   /. ![   S%N J!Z <F /6 .    %0. 8;W0S$
  8!00T> s!00\:J$ L$%00. 8!00>W)[ M]!00\:J$ L@00'H$ 7!009U-$

V-;%&        V-;%& 8!T> ; 7V-;%& 3%T"#2 ; 3<#%TN    L!0[
+&$ /6SJ J!Z /. V-;%& 3%T"#2 J4 %D6,>.  

        2$ `T>2 b#$J +T&!,c %'(T(=: MUS M.!-2J$ L$%.
 p!00aB#$ ; M-$J!00Z %0K#   2$ 34!5600&$ !00. M#@00>2O 7L%-o0e

/CD#   /#!Q4;J L![  P,N 7![           7tU0& ; u!0Q VU0X 7!0[
    ; 7`T>2 L%.J!ZDEM      +0S%N  !0"#$ 8$%9: 8!6&$  .  /0.

       /H4!\> 34$4 h"c ; M-@'v&!e 8!>2 7J@KU> `T)[  3<F

32$<#$   <-4%N L%TN .        /0Z +0&$ M#!0>2 7M-@'v&!e 8!>2
V-;%&         d2$4%0e  !0"#$ L$%. M#!A> d2$4%e L![    L!0[

        M0> L%g0& w-!6# 8<#$4%N2!. ; %K# 4J@>   <0UUZ .c  h0"
34$4    34$4 8$WT> 7![   E4!\: L![   V-;%& 8!T> 3<F   3<#%TN

      V-;%& 8!T> !- ; V-;%& /-1 ;      %D6,0> MF2$4%e L![
   +&$ V-;%& 3%T"#2 J4 .     /0#!-$J 2$ 7M&J%. `-$ J4     !0. L$

 /6,[J!9x 3<#2$4%e     +*%& !. L$5/2 /KS!c ; W:%[!'TN 
3        <#!. L!U9e !. +#%6U-$ ; +-!.!'TN 2    34!560&$ +T.!'> 
F<.  

   8@>2O `-$     %NJ;%> 2$ 34!56&$ !.Firefox   %# ;     J$W0S$
  /A\F b-!e MI!=H$1 Firebug    +0S%N  !0"#$  .   E;<0X1 

  34$4 E4!\: h"c             E4!0\: J@0KU> /0. 2!T# 4J@> 8!>2 ; ![
34$4           M> 8!C# $J h6,T& `-$ J4 MX;%Q /n$J$ ; ![   <0[4 .

          /0. s@0.%> w-!6# y&@6> 78@>2O `-$ J410   M#$@0Q$%S 
& %[ L$%.+&$ 3<F /6S%N %K# J4 V-;%.  

             h0"c ; 8!0>2 `-%6C0T. 78@0>2O /"T6# /. /X@: !.
34$4   /H4!\> L![        V-;%0& /. GT:%: /. 3<FDistance  ; 

 V-;%&Weighted Overlay /06S!- k!i6Q$   <0#$ .  ̀ 0-$
00"T6#/ V-;%00& /00AU-$ /00. /00X@: !00. Distance L$J$4 

                                                           
1. (http://www.gelfirebug.com) 
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      V-;%0& /0TD. !0. ?!0TI J4 ^!0T()* `-%6CT.   7+0&![
/TX@: +&$ M#<F .   V-;%0& J4 /0Z !"#O 2$Weighted 

Overlay   /CD# 2$ WT#    <TH@: L![     V-;%0& %0'-4 3<F    !0[
 M> 34!56&$    34$4 8$WT> 74@F   /H4!\> L![     /0. MDaU> 3<F
M00> %00K# <00&J . %00'(T(=: h6,00T& L$%00X$ 8!00>2 P00Z

 4;<00c `T00>2 b00#$J +T&!,00c3/10 J4 7+00&$ /00T#!z 

MH!c    34$4 h0"c /Z   /0H4!\> L!0[   4;<0c 3<0F {$63/276 
            M(0R$ d2$4%0e V-;%0& +C0[ L$%0X$ L$%. +-!.!'>

+&$ .   V-;%& M-@'v&!e 8!>2 <RJ4         P0Z h0"c ; !0[
34$4   /H4!\> L![         PA0F J4 !09#O 8!T> 3<F9     3<0F /0n$J$ 
+&$.  

  
 E;<X1 .34$4 E4!\: h"c ; M-@'v&!e 8!>2 y&@6> `T>2 b#$J +T&!,c %'(T(=: J4 ![  

H+,+ JKL 'A) M3'1'N)( O#'< F')? 03$N)!6.'P( 23*4#

60/37 12/13 Slope 

53/16 79/23 Aspect 

54/22 27/38 Distance 

51/4 91/7 Raster Conversion 

97/51 1/12 Normalize 

90/120 79/27 Weighted Overlay 

57/22 90/4 Export 

001/0 42/2 Management 

  
  

  
  

 PAF9 . <RJ4 ; M-@'v&!e 8!>2 h"c PZ34$4 ![L >/H4!\ 3<F J4 <U-$%S`T>2 b#$J +T&!,c /CD# <TH@:   
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8-!K6/.  @46Q  
              /C0D# /0n$J$ L$%0. <0>OJ!Z M.@xJ!0x 7b[;m0e `-$ J4

       V-;%& hT[!5> %. /TA: !. `T>2 b#$J +T&!,c   M-$%N
         <0-4%N h[$%0S M#!0A> ^!*_]$ L!T#4 L![4J$<#!6&$ ; .

/.     bH!x qSJ M'#@'x 73;_*      J4 ;J |bT0e M0ATUA: L![
!00"-$34!00Te ; 4 h6,00T& L2!00&  M#!00A> d2$4%00e L!00[
q-2@:   3%T"#2 %TK# /6S!-  V-;%& L2!&   4%0A()* 3@=# 7![

V-;%&              !0. s!0\:J$ M'#@0'x ; 7V-;%0& 3%T"#2 J4 ![
 34$4 q.!U>        8O ; j+S%N J$%I M&J%. 4J@> ![   3$J 3!N    M0(c

   P>!B: ; 74J$<#!6&$ 72!.    LJ;!US ?!&$%. %-oe };   V-;%&
   4J$<#!6&$ ;WPS $  <-4%N /n$J .    LJ!Z;2!0& 7J@KU> `-<.

 P>!B: 74J$<#!6&$       p!0aB#$ ; $J!0Z 7%-oe        /0n$J$ L$%0. %-o0e
+T(.!I     q-2@: M#!A> d2$4%e L![       3%0T"#2 GH!I J4 /6S!-

           V-;%0& LJ!0)B> ; <0F M0c$%] !0-@e V-;%&    L$%0N
          b0#$J +T&!,0c %0'(T(=: h6,T& GH!I J4 L4!9UCTe

34!Te `T>2 <-4%N L2!&.  
  7b[;me `-$ J4 d;J        3%0T"#2 ~0(6v> L!0[    L2!0&

   <#<F M.!-2J$ WT# V-;%& .  bH!x /()X 2$     J4 M(R$ L![
 h6,T& Mc$%]     q-2@: M#!A> d2$4%e L![   ?!&$%. /6S!-

 V-;%& LJ!)B>            ; V-;%0& 3%0T"#2 �@0# }!0v6#$ 7$%N
  V-;%& +-%-<> L@'H$         +0&$ 3%0T"#2 J4 %D6,0> L![ .

    34$4 E4!\: /UT9. L@'H$ }!v6#$     & 3%T"#2 J4 ![  ; V-;%
   V-;%& 8!T> M]!\:J$ L@'H$      7V-;%& 3%T"#2 ; 3<#%TN

    V-;%0& 8!T> WT# ;           V-;%0& 3%0T"#2 J4 %D6,0> L!0[
bH!x           /0UT>2 `0-$ J4 %0'-4 h09> L![   <0#$ .    q0SJ L$%0.
bH!x    4!- MATUA: L![        2$ L4!9UC0Te LJ!0)B> J4 73<F

     <F 34!56&$ p!5F /)T# 3%T"#2 d;J .    ̀-$ 2$ 34!56&$ !.
E$;J L$%00X$ 7d;J V-;%00& M#$@00Q$%S ; LJ!00Z   L!00[

          /0. V-;%0& 3%0T"#2 J4 %D6,0> M#!A> d2$4%e    /(T0&;
   LWZ%> /5H�>)   V-;%0& +-%-<> /5H�>      M0F2$4%e L!0[

M#!000A> ( 34$4 E4!000\: ; <000F +-%-<000>  8!000T> !000[
V-;%00&    8!00T> `T00U�)[ ; V-;%00& /00-1 ; 3<00#%TN
V-;%&       V-;%0& 3%T"#2 J4 %D6,> M#!A> d2$4%e L![

/.    q0X%> /a&$;     M0[4    ?!0&$%. ;URL    +0S%N  !0"#$  .
/.       /Z !"#O 2$ 73;_*:      /X@: !. `T>2 +T&!,c /CD# <TH@

 d;J /.    }!v6#$ M:!\&!=> L![    d2$4%0e �WX 3<F    L!0[
8!>2    /0D\] %.     M0)# L<0U.          M]!0\:J$ L@0'H$ $o0H 744%0N

        V-;%0& 8!0T> s!0\:J$ L$%0. 8!>W)[       J4 %D6,0> L!0[
V-;%00& 8!00T> ; V-;%00& 3%00T"#2  3%00T"#2 ; 3<00#%TN

%&   V-;%& 8!T> ; V-;       V-;%& 3%T"#2 J4 %D6,> L![
   <F /6S%N J!Z /. .        8!A>$ d;J `-$ 2$ 34!56&$ /Z !"#O 2$
 V-;%& M#$@Q$%S         3%0T"#2 J4 %D6,> /-!e MF2$4%e L![

  M00> h[$%00S PD6,00> ^J@00R /00. V-;%00&  $o00H 7<00-O
p!aB#$      M> �5c L%-oe    V-;%& ; 44%N  +T(.!I /-!e L![

   <#J$4 $J 4<"> 34!56&$ .$        b[!0Z +0(* /. 7%'-4 p%] 2
         E4!\: h"c b[!Z ; 4<B6> M.!-2!. ; M#$@Q$%S ^!T()*

34$4 M> 4@\9. M-$J!Z 7![ <.!-.  
        L![@A& l-%] 2$ `T>2 b#$J +T&!,c /CD# /n$J$

   8@0�)[ }; M#!0A>Google Maps  V-;%0& !0.    L!0[
 M&%6&4 `6Q!& h[$%S J4 M5a* /aD# 7M#!A> d2$4%e

    _]$ /. <>O2;J ; 34%6,N +,-2 ^!*       J!)0F /0. MaT=>
M>  <-O .         M0> ^!0*_]$ `0-$ /0. 34%6,N M&%6&4    <0#$@:

 3<)* bD#             b0#$J /0. ?!,0c l]!0U> M-!&!UF J4 L$
          ̀ 0-$ /0. M>@0)* M[!0NO b-$WS$ ; `T>2        l]!0U> /0#@N

           ̀ 0-$ <0F!. /60F$4 MH!)6c$ L![%aQ 8$WT> ; u!#%aQ
 hT)i: 7+T(.!I             J4!0I $J  4%0>  @0)* ; 8$%-<> ; 8$%TN

M>  2!&   /U>$4 J4 !: 4           7M0#$%=. ; ~0(6v> L4%.J!0Z L!0[
        ^J!,Q E%6UZ ; L%T'CTe /UT>2 J4 L%z�> ^!)T)i:
   4%> 8!X L$%. /x ; L4!i6I$ /UT>2 J4 /x 0 34%6,N

  <0#%T'. 0 .              !0"#$ +0T(.!I 84;W0S$ !0. 7b[;m0e `0-$ J4
P00T(=:    /00. M#!00A> L!00[Google Maps l00-%] 2$ 

}; V-;%00&  6&4 J4 M00)9>  !00N 7M#!00A> L!00[ M00&%
  PT(=: /. M#!')[    L![GIS    +0&$ 3<F /6F$4%.  .  ̀ -<0.

             J4 L<0U):J<I E!0c `T0* J4 ; 8!0&O J!Z;2!& 7GT:%:
 />!#%. 4!"-$          3<0>O h[$%S }; +=: M(>!B: L4%.J!Z L![

      L@A0& 2$ /Z +&$Google         b-!0)# J@0:@> 8$@0U* /0.
M> 34!56&$ <UZ .  

 b[;me J4     /\UX /. 3<U-O L![         J4 %0'-4 h09> L!0[
34!Te  !& h6,T& L2           7/06S!- q0-2@: M#!0A> d2$4%0e L![

           J!Z;2!0& ; 8!0>W)[%T� s!0\:J$ L@'H$ 2$ 34!56&$ <U#!>
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3!NO  L2!&1  d2$4%e J4        8!0>2 M#!0A> L!0[      /06Q$4%e %0.
<F <[$@Q .  
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