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1- Geo Environment



¥ w836 Ghte Sleslinal b 25 e e gy 4y

o553 ey amainy ln sl o cslio (S5l Jdo & (Sl S Joo a5 wilaidly Cons S ()
)l @ pladl (658 (595 5l esliul b (V22 9) hlSen 5 Sigy sl (s cmlin by, (bLS)I ool cnl 5o
bobs 4 (05 (oulid Sow oad Tl Ll a8 e 93595 bl SLbI s ey (Al Sl
L g aiols 1,3 adlllas o )90 ailate ;5 (reej G2l E885 22 S5 Jolse olsie |y aVle )l 5 anlpl ((Sgnss
as oy lis sael s 4 mls Bl 55 e Sl samaiy 4 Jelss ol 5l Jels Sledsl 5l el
OSen 5 55 sl aklaie cnl po oy G2y Gy sl @S s,y slaked @b elel 5l Jos
el sy e 5o Bl S ahae 5 350 (e S (s 4 638 Blae Sl eslizal L (T4)F)
Lo 1) asllas 0,90 adlaio jo (3sd ey s ot 0 2YL olls 658 slate oS ols jlis odel Cawd
s 4 bl Sl Alls 5 38 6y clo,Shas 3 oolinl b (Ve +A) o )Kan 5 camsllysy bl oo
o e A=+/0 jlase L LI 558 Slae a5 ol lid mls acsls,y, basls g lubl gamnaiy, aiss
Smoim 4 (V) hen 5 s cconl 0ols lis adllas 0,90 adlaie o 1) (053 ps) 4 Comwlus 4l
olis el Caws @ o wiBby 658 shis b Slee jloolanl b pling puolse bl jo B33 ey Jlas
LS 5 o po Slae 5 2o oy yiaS 5l gaz ,Shoe oo ool 31 45 wisls 1) Jshine gl b Slee oles 45 ol
5o aldes Ldows anl 3 g GIS 0 )15 lgte cov dudos 0 (VWAA) oo isgy 10,95 5 8o o yiden |
mand 4 o oliie sul gadg ;o G ol o ke Jelse Comr | avalie G5 eyl ety 5
485 plnil Slalllas (o) 0 g @l e Slalllae b a9 & )psles allaie (A53) (o) (gibaige s285
il b GIS Lo 55 oy ¢l 51 oS50 4 by o (sloas¥ (s 30,5 Dl 5o (slo 2ol iz o
& s G me s b allas Ojg0d odl Cussdy g4 e 0l ags ARC GIS9.2 jf531 5 5
anlyd sleslatnl b ol dd> e 10 g 00 5 ailre Koed 4 Coed Y 12 sl (WIS Coze )| 5 00ls alad ools
S FaiSTy b Jae ol 5l ool sy gl amglie b Laseds b yzely 555 (AHP) Ty e o
A Sl elin g, AHP g, a5 ols (lis L3 Slalas PRV LR o b 5 g adhaie o N3 )
o5 il b dilaie gl TOIPR 45 45 syai e olgd i wilse by cal 5 G5 s s
LIS gans wiz o bl e ob b5 s el ddlate Colun ¥ el oS ddlaie mhaw LS A/Y
8 nl & 4255 b 29 g0 oanlie Wdlige (3 (e £33 Biae 45 (gloos SeiS > o s pfatz Rl
wop= bl 251 50 gy g Ghi o idels sloogi sl > dilise JSEI @] ws sisul sasg o
Blod ey sl (28 15 5l (S adlate nl (Bib 5l g 3518 3925 s Jome 4 (bLS,I slaoly jans 53 0
5wl ge Lzl s 55 55 k] e K 5l Sl saaliy 5 w3l e Abaie sl Canreds 5 s (el 0
425 by and oo JuSa3 1) Sl (slaling; 5 el b pd F el gte (oo SN (395 (S92 s
Sloog SIS > anaigy @addi a4 pgyl I b S 18 el 5 G (cabid ey slaiile (g5, 4

ool 0as s D950 Sy 4 o 2 S5 Jelse ) g dilate



\V\Aulﬁmﬁ)u** a)LJU\AJ)JQﬁJa:mQ\Jb&A@ ¥

lbufbg) 9 oosls

axdlo g0 ddilaivo

FEYAYY "B FENEYE " LLal s CamBae b Ol Gliwl o (Y85 o sul ojex 0 aslllas 950 ddlaie
&y yoshS TVEID T Colue () JS) Gl 00y &8l Jlods (o, YYOYA'RT " B YYYY'YY " g 55 Jobo

asllla 590 (saibane Connbgn 1) JSUS

8 a4y goasie Glagrz g 48,5 518 o ST5 (609,95 ez eS8 Jled Cand (o aslllae 5550 saSg>
5 olid ey glaiilo 5 VL g9 glyls adlate i o) SN 510l 05z ()] 50 Gudgli 5 madl

) i S glaasls

P 039 sy g Lyl
ozl oS 5l alold cod Sz il g1 (o lre (5330 o s (oA Hekaie 4y Gegy (nl 5o
Gadi (B35 15 byl oyee Sk g 2l G5 gy wslr 5l alols daaalnl sl alol i pulid (e
pobal Ve Gulde b (Bl Sgg5 NV eee e olhe b (ool ey Glaalds @b 5l 50 slalee
) 6)91(:"-? Y(GPS S Sl Candge oKiws f colainl 5 glae Oldes puizen o 'ETM &l o,lgale
plxl ARCGIS 381 5 )0 (531 Cogie @ly Gib 5l 5 )50 slajle & (23055 02 oolel 'GIS Lus

1- Enhanced Thematic Mapper
2- Global position system
3- Geographic information system
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1- midpoint
2- spread



\V\Aulﬁmﬁ)u** a)LJU\AJ)JQﬁJa:mQ\Jb&A@ #

ARCGIS10 L1331 o 5 536 cugis ailss glgil ) Jgu

&b &b gy
(ol Gloo gakais (558 i) WiS g0 iy y35 (Siloo (54l Sy ol 31 9 (w55 b Joy 2395 bl 2 1 Cuguds @l il o | GAUSSIAN
Sl 6 i Sy bl b @l ol bl A1 ) &y GO Cuguas s )0 Szg8 polio A9 oo soliiwl B9 @l ¢ small
(il gn 18 Slon (5 el )35 g0 it 55 )15 Lagd okl i yod
Sl 6 abill Sy bl s @l ool bl aldls ) & CUO Y Coguis i ) Ty polie aTSgu g0 ooliiwl By &b oyl Large
(b0 ¢ /B (Gilno Al oy i) Dgu g0 g 335 )5 gl 0ol iy p2i
@Lw S 4.'9:4)».\»5‘50 Uaéu'lw,.])ls bungi oy iy 2 ‘_gnb.o © abhii SO buwgd ual” Hlade SO uul.wl,.] Iy Coguas &U ‘égb" C?.'.' near
(S (o0 Sy Cyguias
g g0 ) & Sy Sglas 5 SsS yolie S s iy yui jlare Byl g Al elul 1) (636 Coguae i ol | MSSMAl
WS o) 4 305 Sgas 5 yolie S o Uiy y Lo Gl ol g dilie il 1y 636 Cugas b ol | MSlarge
S oo s a5 o (536 Cygie b JBlas S g) (53 Cugas b piSTas Sy el ) 36 cagde @bl | T
‘S}LS ‘Slb)ilo.c

sl Sae Xe X aiile flol G (sly it X a 1o (sacgamme I (558 (sacg0om 4w C g B A oS 5,8
Fallah»y Mbs,o LB o5 5 o351 o= T3 IS &L«ol (538 Shal Jols o lailinl glac game
(Ghalhary et al.2009

AND Slos b 531 &1l Klos

Oye0 4 g Sl (INtErsect Sl Joleo § wiS o oolazwl (Overlay) Sligews 10 porive &b 5 Slas oyl
eoaﬁso @, ) gakal,

")

S9y 2 AT Cardge SO )0 S92 ge oSy 51 Cogac polie Sl abaly ol 5o
il e i g5 claatis

OR RKlos L (538 glosa! [Klos .Y

G5 ¥ salal) Sogo 4y g Cew | (UNION) sloza] Jolas g aiS oo oolaiwl oS 5 j0 wSTas b 5l Slee oyl
£33 ,5 oo

)



v w636 Glaie leslanal b 558 e s gus 4y

(s iw J8los) Product ;Slos U (538 (5 e © o ) SKlos ¥

gdoe i T galuly ©)y90 4 (1 0 po Slee

\p)

NS e i |y (Syen Jelse le 4 cetls walss | nals 5T Lalse oS 5 kel ol o

09l oo G, T gddal) sl oolaul b Sles oyl
4]

|y Sy 55105 o538 (5 a3l 51 oo 44 140 5 sl amlys T Lul31 51 Jolse oS 5 alady el o
WSS o st 1) o Jelse 500 Ojle 4 lo

(GAMMA )Lol5 g5 ,Slas &

D9 g0 o3 O el O 50 4 G5B pez 5 o o Sles 0 y0 Jol> I Slas
®)

5 S8 sz e Oled oS 5 Bl G plp By ailioe S U jho G goae [ lie O galal) o
S oo ials Slisl 5l Bllassl LB (6,155l soaims Lis a5 5,51 oo d95 4 (9,5 50 1y (5 polhs
(Bonham-Carter, G. F. 199L.:0 oo 5518 pax oialiél Olagl )T

Say 9 silwsile

1- Decreasive
2- Increasiv



VYAA Oliws j (YY a)w‘/\e)jécksx:’la‘btwg')\jb\&udqm A

037 dedee DBl Bua b lalas l plaS e ekl 5 Chenl oale 4 25 L 5Ll sl @b S
S 2 b ol (1aSes) sy sladel sl p G354 ooy a0 3B Bl Joe 5l ool
osliinl b o el )ly 51 SG 5o lal 0,68 095 1) S U Sho 5l sugae ()] Jlon] @b 4 4255 b Jlne 0 50
Sad g5l GBARCGIS Jl3l e 5 50 OV Jeoz ;o zy0ie @ls) 38 Cupas &l

oolazl 950 sl )l Codlo 4y ag5 b 00 )5 ooliiwl o )lre 51 S5 2 0,5 (551 gl a5 (551 Cugae g g9
il Volod Jour 258 &

ARCGIS10,13580 o 5 3o o33 cymo Jolge a3 oo oliiw! lgi £ :Y Jgusr

alols alols alols el o) o | ol | el el Al

ool JouS 5! anl ;! bl i

Small Small Small Large Large Large Large Gaussiar | Gaussiar Sy90 &G
oolaw!

Baw 4 29 bl jshate (nl 4 @b S Sl as ol (LA Jlre o sl 636 @l sl eslanal b s5lus;l
@ 055 Sygo s g Ban b jlae gabaly g adllae 550 adlate )0 jlse Cople (G5 ey (Gaign)
@Wlold (yiaS 5 00g Cowal Pl oS 5l alols oz (S Jlae 3Ll Gl GResi ! 5o Jle Olsie
polie a8 0gd co oolaiwl Sloy al cpl ) ojleds Jeax b ol colaiwl SmMall mls 5l cuisls 1) Lol o i
oo ey sl Gadigy &5 Giegh Sas 4 a3 LI 0,5 e |y 5 Cugas VL (09,9 SzsS
5 e LU Bl yieS bS5l alols az e a5 0,5 (el i Cnl Gl ) S Sl skl o]
Ll 48,5 O jg0 Loe (e 5 slre plos (g5l (518 1090 s0 yidn (533 e sl azS o

Ol |y 536 Cagae @l sl esliiul b (53 o) £989 Sl 2 F5e Jelge Sl So 2 sile 530 RS T S
...XQQ‘SA




w836 Gl Sleslimal b A e st (gl 4y



\\‘\Aul;M)gTT a)l...&u\a),.n&?bh:mbljb&.ada;

SV Cagae milg jlooliiwl b 53 (rmo) £989 s w30 Jolas 51 SO o g5lw 51 uli Y Sl



" w636 Glaie leslanal b 558 e s gus 4y

G54 e Sl g
L bl ol o adiass 20 (59 (ol )15 ils leslatnl b jsSde sl aiss daas¥ (s5le (551 plol 51
25392 325 3ylae el layjg (ol moges (B30yss |y Ll yolic 51 oS jo 1 lude 5 Comal gaz o 4 425
Y0 o) Y S VY 6l e NYY (bl e VOV anl T /YT s /YY) ools)
g o IA D Y slala¥ b 536 L 4 \6)’15 sl Ko 3l oolaial b s (010 ¥ glasyf e /o ¥ ol C>
W0,5 ad 950w ailei jloslatnl b (5 e st (gaindigy (g4l Aol (0 g Jwuo S 5l e ol ¢/

(F J8)

1- Fuzzy operators



\V\Aulﬁmﬁ)u** a)LQJU\AJ)JQNJa:mQ\JEWM \Y

635 b Ko 3l oolisiw! b boay¥ Sl gwad guli :F JSCi

80 B ad ools ahad 333 ey BB Gblie (aidi 5 358 e E589 Bblie (ald b S ie GALE s
bl gadd 9 5l oolinal b (553 (e st (atatyy Sladi 90,5 (pa ooliiul 550 sla Slos ¢l
5 0L chwgie (o5 (o (hB) akil o 50 adly sla Sy Sl B ok ools alad 5l w8 gLl o T a5
Wlad S8 0 -0 JK2) 5 sesgame Sl g 5 @D UKD S35 Gble S5l 0 oS (b s
Oam S Soy Slold o & U3 ey so3g9me p3 Wly Sla Sy (Sl S e 335 et
(L) k3 5 0k cawgio (5 (o5 Jlews b3 Al ja 50 5 e Sles 51 o pa 6l A e o099

SBbee T UV Jslar 7,8 4 mls a5 00,5 sl



W 536 e S oslizal U 3530 e st (ks aigy
b a
ailiio (o34 W56 g o3 Gble 0SS
oA o s (2Blg Gedgusme )0 b JuSy o) Y Jgux
Sl sl obj Lo L 5 sl s Slos g9
$51AF Vel WY f/34 Nias OR ,Slac
. . . 1\# 4/AF AND ,Slac
. . . . Yoo Product ,Slos
YeloA fe YV/of AlY FIoFY SUM ,Slas
. . . o +F /5 GAMMAQ.2
. . AIY¥ \/Ys /D GAMMAQ.5
. -IA$ VAD VEIY AY/AA GAMMAO 8
VP ¥I0A YN FY/ay Ya/4 GAMMAO.9
o (o sl a3 (5 03gue 10 b Sy wo o :F Jguar
S5 sl oL Lwogio D 5 sl s Slos g9
\aIAN; \BIY FoIFY WIFY \YE OR ,Slac
Yoo Yoo Yoo -I¥$ AA/A AND ,Slos
Yoo Yoo Yoo Yoo aa/ve Product ,Xles
a/s YEIVY g4 YeIvy AlF SUM ,Slas
Voo I Yoo oYY 44/6 GAMMAQ.2
Voo Yoo 1Y A <13A ANI5F GAMMAO.5
Voo -IVY YIvE Ve/A ASIVA GAMMA0.8
VYA YA WIA ¥Y/a fans GAMMAQ.9




VYAA Oliws j (YY a)w‘/\e)jécksx:’la‘btwg')\jb\&udqm VF

G5 B (slo Sy &y (o34 s Sy gl e D3

P o S oS sk 5 sl S Slos g9
YI¥ -I55 - FY -IF¥ <18+A OR Sles
. . Y0 V/eed AND ,Slos
. . . VoY Product ,Xles
YN \FY -1V oI -IFA SUM ,Sles
. . . o YA GAMMAO.2
. . -[A$ \/Ya -134 GAMMAQ.5
AR oIAY \YY .13 GAMMAO 8
VY -12¥ V50 \YF o1$ GAMMAO.9

0,8 &l (F ) alidee slalas¥ L LB 558 5 58 slo Kos 5l oolatnl b 333) pae) o gaiaiy, mls
G5B Heilpl sl eolainl b oads aps o33 s s gandigy (salE A was oo LS oal &Il sleasss o R
Or 3 551! 5l oolaiwl Lol .cawl osls j1 3 o5 Loy [lad WS jo 1) dslllas 5,50 (sailain law plod L;).cu And
Or g And sl g5l ] a5 ol S5 LB 0,5 13 0L Lo g0l s WM 0 ddhaie placl Caond a5 00l o
Wlowys S ol (1) wliy Lis MelS 5 (+) ailins S & jee 4 o] s a5 sog ol lhaie sla,glpl olen
G o o JuSs 55, 5951l ol j0 a8 Ll 51aus 5 a1, SUM g3l b o3a) s shas (oumaigs (gaiis T 9
ol s e a0 g WipS o0 S VL (s 9 b Sl (T 50 (gt JuSoy olasl e p0 wiS e e SO
Product o318 ;51,1 b o33 o) o (goindigy (gaids (gaml ols gadig j0 oS b conlis gl
2B oo el yeilpl ol I wigd oo o oo 4o Slodlbl laaY oles jgilpl ol 0 a5 Sl 5o eols ol
Q4 ol OIS )0 (658 Sy Slawd domid )0 9 &S e jho Caew 4 g 0l iS>oS olael (295 S
R O NS CRUSNER P A P VR S PR SN S SRRV OIS SRR Py I T T
10 V) LS 58 el ) 5l salide polie .8 )T 13 eolainl 8,50 LIS (53518 b 4y (6,50 53l ) croz (5518 551 5]
&l alizee polie b LB o568 4ol pl b (o58) pae Jlas gundaiy asss Kee,2007 ab ad )5 15 4 (+/9 4 +/A
a8 ol bled /A o @ Y 5 bl GLlE Jlade 4> 58 45 ass e L el &l sl S 0 cds s 5
sloans 8 90050 ,5 Jolo oads &l] sla (S o (65 Giulas coad alize sla WS gl alol> slaaiss
9 Champati-ray(200) i Tangestani(2003)(Y - - V), ,Ke 3 Chi &l ol b aS 005 oo yidon oals ags
SO Jgaz jo 536 Cogac é.gu L3 6La)93])§‘ (_;)Lo—l ogl C”L"’ Oerad sl alils ciylas Lee(2007
P begyse 1 laie L L 5 )51 nl Coos 4 AN (558 551 5] 5l ax y0 a5l e litd Jea o OERRERY
S iy 233 1 LS 5151 55 sylel Blod 5145 05 o olgien <ol (s Rl 5 Sk oy 5

ol ails adllas 8,90 gailaie yo |,



e w58 Ghate Sleslanal b 3oa) e s g argy

OVl 0o s b o/ 5 oA LS la Slas oS 05,5 oo (atiie Dso)leds Jouzr )0 70 slasls 4y a5 L
o) Sh> Gamaiy 5 Giledie o 1) S Sles (ne ol (L g ol dawsie o5 Sl Slib s JllS s
ilatils aglaie (o dlwgn 589 4 sl b3 (e 28lg g L) ollas o in g Wlosges Wyl yo3ad

Cewd &y 5 Olib LO5a) Cobus wo)s walie Sl 5 Jelge (c253 086 5 (2053 slo JuSiy Sl (e ) e
(8 soyleds Jg92) s

S Sl oSS 4 58 Glio Colane o3 F Sy

35 slpms 3bj bogio oS b5 o5 sl s Slos £33
YYIA /¥ Ya/s ¥/ VY OR jSlos
oI I8 Iy oI¥ AATA AND ,Slas
ol ol ofo¥ oI 4/4 Product ,Slac
VY v8/4 12201 v A SUM ,Slac
ooy WK oA Y aa/aY GAMMAOQ.2
oY o[+¥ oYY AN AA/A GAMMAD.5
oY -I¥0 YIvo VeIVY ASIY GAMMAO.8
V¥ YIv WY vy FY/4 GAMMAQ.9

b lele i o @l s 4 cugas mlg () 5l ookl b (g3luis;l oS ol (lis mls (bl s Julos
@ D (e 85,1 51 Wl oo 580 (a5 a8l (054 Sla Sy sarnle g o33 ey ST Al
Aol loye p Koo Sbg,y

Se5 Slade oy yiion ¢/ L Klae o o5 Coluw a5 005 0 atiin 35 P so,led Jeao a4 olial b
aS 05 pSamm lgi oo cplpls sl osls > 0g o 1) ol s U awgie Jlas Slab (o (s ,0 YA/Y)
5 gy bl 5 039 silecsil gy b bl s Taiis (L3530 laun T sl jlas (somaryy sloasss cds
3B sloygilnl 5l Jol> (o33 (aej slas (gabdiny laddd gammlio .l Jloy95 p ol cieal jl Jae b
Orriar 1Y Ll 656 8l b 35 ey st ganaigy catd aslllas 950 sadlaie sl oS eols (LA
g ashie o ool OLlaEl 463 10 sloxil jslaie 4y 4 598 o Slpiiey cplple conl alils 1) CEe g 8o
005 Lo O (lgie 4 abol> gaiss 4 ok

Gl gy ol S FYFIO sg0 10 a8 500,18 b1 liw e (B, gix 50 Y5 o s ol (059>
o Slos 5l oolatul b @] V8,5 v o il oj9> 10 Gopd o) Sl oy (e cpl ,0 )b




\V\Aulﬁmﬁ)u** a)LQJU\AJ)JQNJa:mQ\JEWM \#

3 59 nn £955 5t pn el omt L) 5 (53 e polin S oal oy i gy 5 S5 (538
O L gandig cds a4 was o lid bt s I I Y-F Jolas o asdlas 090 (sddlaie (o 0olas ) sla el
JBrt 5 05 o)lpen calaii o o ol jo Cugas (33l Bl ad B Jdsay 656 S1xal See 6,55
S 503)5 e jho oy oliel SoaSu b (S eles 0p2 S 8 658 o pe Shes 53 ol e slosel
255 5005 Joo S S @ lauSiy 155 52 oz 30 2S00 4l 05 5 08 b Slib o e
oo e dlaxial glls gblin ol |y crawg gadlaio g 0)lo 1) Lo53) bl (gaiailyy o (0 o5 S
S oy s 08 S o o Sl 3] o3t 4o il SN (55,5 i 3 L S e e
Combu g 0po 556 Soe Vb (Lo conlun hand Cyz g Jomlbo gams 4 olaws jshite 4 9 51
odds oolaiwl wil oo Klas g0 cpl Jold v a5 Galize bl L LS 651 5l (g5l s pex o5 L
5 Jde oy el /8 LB (55 Slos (551 alizs o Klae oL, jo aS s o lis Gudod ol ool
Lo ot olgie 4 18 g 99,000 Loy el (¥9,5 02 s 5l o597 55 (333 ey S ol

03,5 oo Slgiiey

oole Slasl cule &1 cun by 31 (2 Wdiges B S



\\% w58 Ghate Sleslanal b 3oa) e s g argy

&bw
6 4ol L (3B (5,05 5 eolaul b JLog, (6 ddlaie o b glo alels g luLL s Sbs 1 (VALY Lde slals Jasl
PPM pgm Ol (a5 oKizils ol Ll A ABF o,les (o] Liale BV ol (63,15 ($5998,90955 (N YYA) (00!

G ey 18990 8 aslllae) 5 ey (sl — golatll Dl s dOVAY) Shaz (lagad gmane (55,955 Lo, L3k
At S o)‘.o..':u 5)...70] 9 u] gs‘*“mﬁf _u,.oJ.C S 44).....4 s(uLaJUo ulS'l)L‘ 9 )‘).ﬁ L_,,J.C ob‘}.oLo‘ Lng

ol oisle wljleasl (o] JpuS g o ol 3 (OYAY) diis ol

Ol islos ezl 059> 150,90 axlllae) Ve o v v (ulide jo (B33 (e st gy aigy sleds; 2li)l (OYAY) Lo (6 S ks
02 VO (e Con i oGNS gwdige (owlicds e ol ol )15 4l

S 4l and g A5 ey 2 e Jelse o Sadgl OTAY) jall ol ola b 5 (5 gt 0ems g (5,52l oME ledusis 9
AY-) (Y* \);’ sul)Jl (e LS‘JL‘“"LJ"‘Q) 44)..4 (6)3.“.5 4..0? 1S9 H90 MJUa.c) w‘).a alodos J.o.l?u MT)S J.\A )| oolaiul La QT
03l Shlasl (b Sl b Jgol 5 (Slee) (5530 o) «OTVE) (e (6500 Cany 25

AVAA SSlegss iulod 3 ol jusul adg> 58,90 anlllas o33 olsul ;o ige Jolge

ool b G554) cymo5 5By s (5t asgg {ITAY) oo o 405 5 oo Slal,5 Jasl wgamatslais cabld yixr (lrossd
FY=A POV ( Faijle g Gimgh (S Jbog) dilaie (63,50 anlllas) (65 (6 datuionin (5,5 proal b9,

03l (3,90 = alllas (533 (e Sl gy Aty 50 38 Cugde w5 Sl S Joe anlis (VYY) i Th0s T sl (e
VR o ooz osled e Slyblie 5 Ll alo it st pe (b3

o9 el 039 150,90 axlllan) 03,55 ez oSy 50 U eej s (Sab g g (o Sildse (ITAY) pVlaie S
02 YOF (e a5 olK2318 ¢ annbs lidl i (6,55 allas (g iy g Jloeo,loz i

slez il lac! ! i Jolee g3ldoe )0 Q] $op)5 5 531 slo acgemmo 5,95 Jgol VVAY) (ol (Jg850 (l5m )98

Alaiee Taleghani, M., Rahimzadeh, Z., Amini, A., 2011. Mass Zoning the Skirts Sensitivity to Instability (Slippage) at
Javanrood Catchment Area by the Use of Two Variables Statistical Model of Surface Compaction. Geography and
Development. No 22, 57-72. (In Pe).

Bonham-Carter, G. F. (1991). Geographic Information System for Geoscientists: Modeling with GIS, Pergamon, Ontario, PP.
291-300.Bui DT, Pradhan B, Lofman O, Revhaug |, Dick OB.2012. Spatial prediction of landslide hazards in Hoa Binh
province (Vietham): A comparative assessment of the efficacy of evidential belief functions and fuzzy logic models.

CATENA.9628-40

Champati-Ray, P.K., Dimri, S., Lakhera, R.C., and Sati, S. 2007. Fuzzy-based method for landslide hazard assessment in an
active seismic zone of Himalaya Landslides, 4: 101-111.

Ercanoglu, M., and Gokceoglu, C. 2004. Use of fuzzy relations to produce landslide susceptibility map of a landslide-prone
area (West Black Sea Region, Turkey), Engineering Geology, 75: 229-250.

Fallah-Ghalhary, G.A., M. Mousavi-Baygi, M. & Habibi Nokhandan, M., 2009, "Annual rainfall forecasting by using
Mamdani fuzzy inference system", Res. J. Env. Sci., Vol. 3: 400-41.

Gorsevski, P.V., Jankowski, P., and Gessler, P.E. 2006. Heuristic approach for mapping landslide hazard integrating fuzzy
logic with analytic hierarchy process, Control and Cybernetics, 35: 1-26.

Lee, S., Abdul Talib, J.2005. Probabilistic landslide susceptibility and factor effect analysis, Environmental Geology,47:982-
990

Lee, S. 2007. Application and verification of fuzzy algebraic operators to landslide susceptibility mapping, Environmental

Geology, 52: 615-623.17

22. Moradi, H. R., Pourghasemi, H. R., Mohammadi, M., Mahdavifar, M. R., 2010. Landslide Hazard Zoning using Gamma
Fuzzy Operator, with a Case Study of Haraz Watershed. Environmental Sciences. Vol 7, No 4, 129-142.



VYAA Oliws j (YY a)w‘/\e)jécksx:’la‘btwg')\jb\&udqm A

Pourghasemi, H R., Moradi, H.R., and Mohammadi, M., 2008. Application of fuzzy and GIS in identify and slopes instability
zonation and environmental managemenst Conference on Environmental Systems Planning and Management

Engineering.2-1Jan. 2008t University Tehran, Iran

Tangestani, M.H.2003. Landslide susceptibility mapping using fuzzy gamma operation in GIS, Kakan catchment area, Iran,
Proceedings of the Map India 2003, Conference, copyright GIS Development.net

Wong W-D, Xie C-M, Du X-G. 2009. Landslide susceptibility mapping in Guizhou province based on fuzzy theory. Mining
Science and Technology (China), 19(3):399-404

Zadeh, L.A.1965. Fuzzy sets, Information and Control,8,338-352.

Zhu A-X, Wang R, Qiao J, Qin C-Z, Chen Y, Liu J, Du F, Lin Y, Zhu T. 2014. An expert knowledge-based approach to
landslide susceptibility mapping using GIS and fuzzy logic. Geomorphology, 214: 128-138.

Zhu, A.X., Wang, R.X., Qiao, J.P., Chen, Y.B., Cai, Q.G., Zhou, C.H.2004. Mapping landslide susceptibility in the three
gorges area, China using GIS, expert knowledge and fuzzy logic. GIS and Remote Sensing in Hydrology, Water Resources
and Environment (Proceedings of ICGRHWE held at the Three Gorges Dam, China, and September2003). IAHS
Publ.289,2004,385-391.



Journal of Natural Environmental Hazards, Vol.08, Issue 22, Winter 2020

Research Article

The Zoning of the danger of landslide by using the fuzzy region
(case study: the Watershed in Cham Gordlan dam in llam)

Zabihollah Rostami*, Seyed Ali Aimodaresi*, Ali Akbar Jamali ®

Received: 07-09-2016 Revised: 17-05-2017 Accepted: 06-07-2019

Abstract

Geographically, the studied region in llam dam watershed is bet@d636' to 463832" eastern longitude

and 33°23'27" to 33°38'54" northern latitude. The area of case study is476.5 km2 with the highest and lowest
height as 2400 m and 640 m above sea level. In this study, in order to map the landslide hazard zonation of llam
Cham Gordalan dam basin by weighting the main criteria and using fuzzy membership functions in Arc GIS and
establishing the best relationship functions between the presence and absence of landslides, a set of parameters is
used. Then, each of the factors affecting landslides in the under-study area such as slope, slope direction,
elevation, geology, land use, distance from roads, distance from drainage network, distance from the fault, and
rainfall map has been digitized in the software environment of ArcGIS and are used in the fuzzy analysis.
Landslide hazard in the under-study area has been zoned using fuzzy operators (Gamma, Product, Sum, Or,
And). After the fuzzy fiction phase, the effective measures in the landslide occurrences in the area have been
prepared using the above-mentioned method through Gamma fuzzy operators with Lanth8a0(82and 0.9

and by comparing final maps, the ideal model for the landslide hazard zonation in the area has been selected. The
results show that among the above-mentioned operators, the Gamma operator with Lambda 0.9 is considered to
be the most appropriate method for zoning the landslides in this area due to its fine fuzzy fiction of each criterion
based on the distribution maps of occurred landslides and the way of separating risk classes.

Keywords: fuzzy logic, fuzzy operators, membership function, Geographic Information Systems, llam Cham
Gordalan dam.
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