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.3. Electrical Conductivity
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4. Digital Elevation Model



WA Oliae) b olad A ol YF Tl (i (55,400 5 Llae

23

sl s 5 Jds Clg )3 45 65 5el
M=o X, +0,X, +0,X;+...
by X St el e M ol 5 &S
S 5s palie 4 by e B0 5 Ciliie ulss
YA ¢ gy ) ol s slaaY Slid |
o ole ik Lol cs 4 Je &SI 51 L(AY
Slm mlg 53 33,5 e g OF bl sy
o Cowler s G AS 4 M 0lie SSE
bl )55 35,5 o (G el (S slis TS 8
03,55 i 5 Ay ol Cwd g om0 Gl )
Fobs o3 Jts idaie belse 4 Sl day Ll
b S 08 sl e a2 530 e
Sheslial by e (Y 52) K3 S gy 4ndIS
Slallles oy g el iy g Olba )8 ol L
s laa¥ 5l SO s 05y ace) ol 5o el el
st elad Gl Jsds) s S s Wl Sl
5 Jelse SIS 8 055 OAS jasie 5l e (Y
s b elge 51 e iy a4k T b
e (VY sl 1S02) i ag T ik o
B b Jelge SIS p s g sbaiis
S gy 4l 5 Gl ea b Jelse 51 e 035
la el o, 8 5 5 Lds S g AsA) e
(\\)M)>Q|jsw(i)gjj.).>.-).su)>4{Jaﬁjc
5o dS1) Sh e an ) e Ao Ol
£53 03 o Jolse (n hege 5 S odalin (S ez
5 Sop 05 sl s Sl i e
bl 5 Sy 4 (V) Jodar 5o 2ol s

..\J,\.isjf

ol @l 4 (1) Jsdr 355 e eslinad (OLuls )8

C_,-w‘ OJAT)J wﬁlﬁ&.&&)ﬂ@d)tﬁuﬂ

SERV-X3) 4 Lo 6‘],’ @W O glad o‘,’d—\ J}.\>

Wi (51 Aedas Jedows' (59,5

sde s (Al oslad) Sl 5
4 o slae Sals
v S5 o sth
° S5 ol
v Rt
! s
Y& aa ol o Sl 5

03 5d > (V) dsdor s amr 5 L &S ol =5l

3 e el & Y ey et Sl 53 S sltel
e Bl SSSS Gl R e e Sl S
Sl o 25 n 435 01 5 53 Qg o
Lo rle Sl aie oo nlis Jole 2 055 amlons
53 5 03,5 s 4N Oloa a0 s IS o 4
slel 1 dadr cpl 53 5 5d g0 i 5 (6,505 Jador
ol 5 48,8 Sl bl 1S a5 s
A b g Sl s Y e 035 Ulse e
53 ol Cows an Laa Y Sl plas a0 Sl
Jlss Sl oS Sl plas oo 055 (il day ad
51 eslinal L IS ol 4 5 ga e |y Cilisis
S AHP g, e S5 5 b )is
sy 355 e pll Jelse 51 e gla 08
23l ((0) cadize Jalse La OIS a0 8 Ll
o3 ledd e S L s felse w0 by e (slaslasl
LaaadS 51 Ko (5l ool s 4y S35 o

C«?-VAL\)L@TJAJJSUJJ(G)



£0 GIS dazea ;s AHP Jue 3l aslil b S35 09,18 sul ad g 55 53 ) jhs gdudigs 42k

S5 0508 ol ab g 3 B3 e bl 5o 5se bl o ba el )l gy WS -Y Jgis

¢ 1o 1o e
W, olib PRI ol e osl L s ls
& S oy Gl g, (Aoy3)
s bzl _
Yol qi-g0+ Y N A ool s Kol ol 0 3
ISERN
—A0 S ey B
Teao)Yes Y1 - Yorogee AV Sl Kal | orrmyen Y
gor Soosles
—\You K] Lﬁ:Ji} ~ _
VYeroVAe -4 R P Vv Jodsze SaT (ST sl | Vrvamtons v
Ao Sleb
0> 5 6l—ﬁ;§;~_« awle 5 Ok
VAveTEee | avee< | Aoy i e | AeeoAns Yiov s T Neeoyen ¢
sk
Sesd sl s S Sl Ko onf
Y8 < _ \Y-\o S e | pe | PR E S E | yiivo. 0
JIOPE A a0l
0l S s K claay
_ _ yo< _ Vo< AL S N Sl Faaa< -
Sl laeds r<.-’}CJ1;3?
PPN WP PYR,
- - - - - - - v
ol s et sl e
=S ol clakial K
_ _ _ _ ~ ~ 35 - ~ A
O 1> 7S sl sl
[ J)ij_f slaoslul s jbda}
- - - - - - - q
o
s Jed G Sal (K s
Sl S50 glaanY 5 Lol
_ - _ - - - - e
S 3 Sy am sl o)
S-S
33 caglie oo Sle 51 05t a4 b e sla 35 ool oz Jal 5 LSl go 4 5o aslis
-(V)JJJ?--MM@?V-AQJJQ em 5 sS4 s aslie ol o) il O
dol a0 AHP 2y, 55 Julge 055 amlone g 5lo ¥ g
gl Sk s s STy e b e o3lr b2ty
A 1 ° § v Y Y 3 osl=
A 1 ° § v Y | \/Y o
v 0 $ Y Y | \/Y \/Y N
1 ¢ Y Y 3 /Y Vs Vs PSP
1 Al Y A \/Y Vs V/t V/t S8
¢ Y \ \/Y \/Y V/¢ \/0 \/0 S
Y \ /Y VY V/g V/o A A S AL
\ Vs V/t % Y % VA VA g
X YV Yo/VO 1£/444 Ve/vo VeV §/0V0 Y/eVo gyoree




WA Oliae) b olad A ol YF Tl (i (55,400 5 Llae

)

Cmd 4 dmnslte 35 50 Slaslne e L0
T an Ladss iy ol Sl eslical U a] e
Lsujlﬁ"‘ 4_.,,.1\.5.4. J‘ ug.aw LSLN") gial'“: )‘ wal.:A

e O O s IS Sy o Sle i 2 Y
(Jj":"gf oJJ.g (ab ol J)\.,ULIM‘
ol Sy s g CJJG"’J’ALO Sls Y

3 s Gl Sl ) s dles 3515kl

£33 AbjoAHP J:-':J) BE JA‘_,.G 059 4wl g okl 5,5k Jw‘.;u—i JJ»\?

(035) o 2 Lo 520 gl Sk e S8 | by, e ol e o3l

+/YAO VAV DARRY VARA ARN +/Y4Y VARA VARY AREY o3>
ARRY VAV ARRY VARA +/Y 1 +/YQY AR ARRY AN\ fl._.u )
Y /Y VAV VAR AR +/V40 VAL-NS VARLY AR\ v
JAve DAY | et | oaage | oaavre | esave | aewy % VA Gy,
VAV ANRY) VARENY +/+47 o/ ERA /v 0Y v/000 AT Lgﬂ)\s
/v oY /+4Y V/AVY [+ EA o /YT o/2YYo /eYAQ VR 33 v/+70 J““§
R JRYARN BRVA S LU VA TR IRPVZR 1 P VAL TF A BV IR yRAYS o8y Sk
f/0YY /2 YY v/\YY /oY VAN o/0NY /*YY o/ YVY v/ t\.&;)l

05 S J—lse Sl tesls 5l ol -
L o3, 8 e sl 0Ll law g5 a8 el (5510040
Shls e 00 U s adlolb (Vd sl 4 a5
el ey A e Sl
Sl i3 Jolse Sos 5l dlaol&a s88u 51 alsls —
ablie 5l adiols ol IS 50 olubl s oS
e 4ol a5 s o |y QLIS (Y) Jgdr S sSns
S A e Sl s re Ve B
el
ALS i il o bl i alS S -
Ot s Jdaten 58 Gl ol i
o5l A b s &S 2L 5 ol bl O
S o pe Ghle dnes (6 S A Gl el

BU'Sh'He, ) Sl )‘);LLO 9 LS“G)J J"M..Lﬁ 6\)‘3

Al 53 el S S 5 g e L
Sladaly Colite Conlar 5 S5 0,8 €lbsy,
e Jolo 88 s o 5w A e 4 S
2 LA ey GRS 03 55 B el
5L 4zl ailaie

A el e Sladly b e -
ol das e 0L [y ad e IS 55 i) Olse canily
W) dzed OILE Ao s o i glols ladsl g
2 el S S5 5 a5 LY el
Sladsly glane Cowle 3 0318 Glny, 4o 5>
s Jale 5 A G s 4 (S
3L ey ST 03 G S el
AY) Jsd sl ails aalaie



3 GIS Lz ;3 AHP Juts 51 o3lizusl b S5 05,18 5wl ad g 53 58 ome) Sk uvaig 428

A e QLS ) ad IS e 53 S 8 o
ol L s s e sdaline IS5 )5 oS sbolen
S i e Ol 5 Ao 53 S5 Sl sl
2303 GolRLL G e () S8 bl Al
ROWIEIS SRR

5t Jolse A o 2) e else G
S sl s S Ks Jelse 4 S bl e
S 3l sl yls 1SS i
wdily Bl oles slus LS5l d ol Lalse
sl 3l adiols caal ,l 5l ol Wl SuoL
Sls 5 A SaSe Gble 5 Ll 608
At Sl

£ 5 5a) e Sl datee bl (V) 423 s
oS Gh b ge Gl Gl d) 08
DEST g i e Ll sl esls OLES
Yord gloglgale olas L olg o 1y a i sa) oy
e Gkt 5 (gl (slassil L SETMY
by 3 peizma b 5 olS1 b B ey O 0
SIS cadle | bl 015 o oS5 05, sl
gkﬁf‘ﬁl_o:o-ldbdﬁabgbjda&.:;
Gl |y Llazls s glacde 50350 B3 e
OV i bl ) 5505

s APY W o 1 e il s
s § 88 03 Fae Jolse s e 1l 2
EXPOI 151 o5 5 aslinal L oS o35 15l La j253)
)J;HJ_AW&;&beoﬂwmchoice
5 S g Sl e Sl 0S4 S L
SLa S 15 5 IS 5l el o ay assll
S odal Cows 40wl else 31K w0 by
Al e S olg dde T ulad 5

Sy d S ble 5 i 5580 slyls (Bu-Sh
Skl S Esad gl e c_&bj)'@

5 S ag s Gl gy e bl -
o 45 e amD pl a4 gl e gladis sl
oMbl sloml s e Joalse 5 (S SIS 55
el o3 55 DS 5 el

azrys = A IS s (N 4 a5 L
en ia) Sl op meS sl

35y Jds an Laaal ol caal ol 51 alols -
S Vsmoms i oy slaslsss 5 OF 28
b (V) Jpdor @ a5 b it (g iy 558
Dt Ll g Ve Be o dolb S 00 5
Wl 5 e

Sk Ol a8 Vsone ((SAL Ole -
03 s Sl i e A Ol Al k5
oS b sbls <l s a4 0, sl 4o -
5035 Olsl,5 Lael ol LaasCs o515 3 b 51 5 o
I s las 5 G wld e slatle
A 54 Jenily S 5 S 4 (A5
A0 ol sla S 5 ok 4l sl
S i Sbls s sk VYOR SIS 5 VYO
(Y dods) dces 53

Sl o b S Sl (S 5l ol -
Dl 53 e S Saie 2 s a SanSs
SIS Uil ) sls Laactals (g5l ol
Ol 03 e i e SaaSs dbae s
U L SN T N PO R U R WO 9
Sl S i opl by dipsl spm |y Sads >
w8 ey LS Aol e g ailaie
Sl s oS ol sla WS 5 5035 2 0l

g)’:’jxj u\ﬂﬂ (Y) J)J}- BL ol o Uw aaleis



WA Oliae) b olad A ol YF Tl (i (55,400 5 Llae

A

EXPErt CROIC 151 051, e (sla, 5516 51 4y ons 033 816 ol -1 U2

EXPert choice 1551 o5 4 jige sl s 51 Ko 4 (23 035 (SIS iuled -F S5

25 A a3 0313 F5 03 e Jalse o e
50wl sbeatis 5 Sledbl 5l (5 ,Se e b ke
salas odsl s & DATA LR N W
5 e slaolesla (sobl slassls 5 sl o)l ala
3 S p Sl e A3 S 5] o by
SLa S Gl sy 50 e et 5 e sla el
AHP Juis U LT s Sl 5 0l pund 530
s 53 e e el 4tk oK1 s S e
as AHP slal s olal o candllas o) 0 ailaie )53
L AICGIS 933 1550 p 5 Jay e 53 odal s
L N R T R
Gl ol O JK2) 2580 e et s i

C’uw‘ GIS L.:}v.ﬁ DL, aJ.AT Cewd 4 LSLQ‘\.A.:,.L LONEY

Coo Ly g G35 Sl pn (ond Sl popes
L i) e et GbLas 1 plas a Juls
5 b e Gl Gl L g dS
S e S @1 S 2B g sl S
et Ll 3 el sl o3l OPS e il
O 02 e sl bl 5 SG e 4l 4y
IS 15l o5 St ool al Ly ailate sl i3
i DLl (e sl 5 0kl a3 ATC
s o glaais Gl L sl s ol ot S
s S e et sy g IS 4B bl
sl el e

el A Jlse el () ladid 4
ARP o bl S5 0508 20T a2 o
GISL... s



A

GIS dazea ;s AHP Jue 3l aslil b S35 09,18 sul ad g 55 53 ) jhs gdudigs 42k

E55 05,8 sul as s> LW, oldb aia -t IS8

S5 0508 sul ad g blil slasl, 4S5 51 Aol 2 -0 IS



WA Oliae) b olad A ol YF Tl (i (55,400 5 Llae

S5 0508 poul ad g (25 o) aKd) bailis g, 4l 5l adhaold 4 -1 S

S5 05, iul ad s wlid e 4l -V S5



0\

GIS dazea ;s AHP Jue 3l aslil b S35 09,18 sul ad g 55 53 ) jhs gdudigs 42k

S5 0, pul ad s cod Slib w2i A JSS

S5 09,8 sl ad s L2l 5,8 ek -4 K



WA Oliae) b olad A ol YF Tl (i (55,400 5 Llae

oy

S350 0,8 sl ad g b oS aKs 51 Aol ats -\ S

S 53 055 sl ad g Ol jles adk -V S



oy GIS Lz ;3 AHP Juts 51 o3lizusl b S5 05,18 5wl ad g 53 58 ome) Sk uvaig 428

S5 05,8 iul ad s A s gy ag Jeol a2E VY K3

3 e 02 Al S e NSS4 oS ol e
U aslie LLall ails oaiS s i OS>~
B G gy AR s 5 IS e
@_Bjd@\&\a\;ﬁg b byl 5 aS )
axlllas 5,40 a5 538 ¢ S slasls O >~

(ic\‘y/\'

S 86 5 Jse Jalse gladis anlllas bl

U5 il (i) ons i gy 438 pomen
(i ) el Glacls OLS o S oS
Jd 5 el 2 o ) 5 OS5l 5
3ol (S Sl o wlid e DL
(15,55 5 solim i) bl Jalge 5 il

uﬁ‘J‘ f‘ufa C)}J}M..ﬁ)b)‘} o}?&«j

adie ppd e 53 fae b el g el ge e NS pSU p feST g o s —0 J g

L M 30 o 2

LIS 36 S

dops Yo o o s

Loy 0 3l S ol

b 2l s al @sleS Bl sl

WS @l (K 1Bl 508

ks 800 5l 2l DL Ol e

S 40 51 S O e

e 0vr 5l S el 5l alole

Fa Yoo sl iy el 5l ol

FashS Tl S Aol

SeslS V0 5l iy :J.,f)'lc\l,pb

S Ve 5l S ialts ), Sl alsls

e Ve gl oni aibiag, 3l alols

:‘_;..«L;.i: res) L;LA.,\>1_5

srge ladsly ple Wl )

o S s o Jed bl Sl

Wy o s s s B i gl e Ol




WA Oliae) b olad A ol YF Tl (i (55,400 5 Llae

0¢

5ol caal T 5l dlsl sl 5l dlwls WUl
=58 S el Bl 68 s S bl
oo dm o Senl B 51 Lale o (gla OIS
Gy g i g Ll s S 11 s
GIS Lo e sAHP i i ey s
cldes s Godss 55 5 Shp 05,8 b0
Lo eyl 51 S o ol gy glaald b Gl
e i b ARP g s T
s 02 e g g s s glad
3 gl Las Sl k5 ghils oS ible 5 s S
g 5 PLS sy 55 peamed 5 S g3
Sylsasllae )50 adbeie 5 wlbid e glad sl
L ol e gl gy ol il b
O s e el SIS Glang e
s 3l e S slaasls L AP gL L
Ll 51 SU s Lt wg ol Hla, 5 5 6 VL
S 5l aos £YA su = ARP g s
J,L_Aé,us;da ol @L:J .::dea J»L,J Iy 4o >
s Jes sla ot WARP s st al L
OF sdzas LS cpioeen =l g i e
e Sl 53 Cod il L oS ol &S ol
RIS 5 e L b 65 0 Soend 3 ulid
SHY 05,8 dw Slasl o35 4) 2l 6,0 &
lazals MU g 585 03 Sse la e o e
el e L 4 ks S oy
Gy A aab boa calisie sl 5l
Dl 0 o st 0S5 B gl e
23 P e e Gl ag Sl Al aglis
Ao bolss sl g sl plo b as o e
ok e A S pasie wh e s
S e e gl S e 15 bl s b

S S 4o
o PR ey R g g Gei ol o
23 A e el sbils Ghle plubis ) sl
Sl ol 35 plosil 05l sl s >
ol ol S e 3 Jalse ol ol
b OS5 e Jslse opl on tege Sl 25 o0
Ssoms ) s ol s s s Sl Lo g
35 et e (g 0I5l R GlelS 5 5o
o VL 5 S sS b (Ol 5 Gl
sdpdy ol 03 S0 el b LS 0 JB 50
Slasl o) a3 eiee O ST 5 S 6Ll
o ilemtls O s iy 5 530 e 0SS
Syse Slosmy kald cos La s ol 31K
et G g B 53 el 513 i
sy SKaS) 3l s JLu Y 5l i s e
il Sl 5 lalllas (VE OFT4 (0 lSan
o3 3L S S (A a3 Osal g el
3 B G gy s s p B 4 gla A
die SO L5 o0 Cogo v S 5 0 5A
S A sl il w6 8 e s b
A e ey g3 ek ald gladde 5 s iy,
Gl 455 )5 il 5 il slaes s s
s g D3 bl gl Ladde sl By cpl g
GIS 131 o L 5 ARP 55 oy bl s
Gl gl ol il s ladis plo 4 S
ol e ot i ol b 55 Aas e Ll s
Oo)lS ad s 53 a8 D pe Gl i s i
Sy aig ald A 4 el GIS 5 ol 5
Jeelse ds § S5 008 a3 (i 5A) e
S ol sy 50 ailate 240 55 5
Sk glal (S 5l ol () ol



00 GIS Lz ;3 AHP Juts 51 o3lizusl b S5 05,18 5wl ad g 53 58 ome) Sk uvaig 428

3ot bl s Laeslr &S ol (63415
Glrais o b Coly 52 b w8 S 415 sl
L G s Gk g 4l il Jalpe S5
O aii o opl o ol sdsl s @ ailaie gl 5
O 5 48 (s anuls glanig Comlos ol s
ol ity g il oS s L sleigy
S 355 4y |y andllan 5 50 adlets 3 0 JL
S e gl b glaags 5 (10/7)ss
ANA o 2 WIWVL ol S 5 a o Sl
0315 058 s g 63 9de | A5 V/TY (ds s

S

CL&J)\‘J_:A‘_;L:AWNJ'\&QS/&)QcM):W
e S 0y A kol e Yeer B0y o
s 0 A Lo 6l s S E L
Jor s S et s e
Sl e ol el il b e il e
G 05 St A el g8 2 S Jelse
ols s ot s oy bt Gble ST e S
S ol 3l opl ol lass S0 3 aesl 5l 5L
Ll (50 5o adllas 550 adlaie laoslr 2l
a1 el ol Ll S 13 mlas 5 )l sa
2 G s s el ele GBS 23S

AHP Jue 3l eslizl b S5 05,5 poul ad s g pd s Ol =\ J g

Lo s 4 aibie Co-luw DS @ aibee -l jb‘-v;;: AHPJJﬁwLwingﬁ,\._[)b‘-_iﬂugiﬂ
VIYY ARYAS? S A JARYAZS
A} oL S JANVAR
WY VAA/E L ge jla JAR'%ANY
qo/Y LEAQ/4Q o (’5 184/VY
Voo Wyo/en S g JARE

Gl aaldlw ((VTV0) (VYA ol =l Ll 55
Ol 2 Olea!

olpme L Sler S el (OYAY) i 5 g s
Ol ol2ils SLasl o s Sl (AH.P)

! adeie Jus Clu OYAY. 5 Ol e
SleS s 3 eslial Uy (sl 0355 LS > Jas
Lapiw AHP 5o dder Jdoc iS
b 0L O sl s s> (93550 anllas
b e eaSN Gla sl Aa ) i ,ls
EY-18 o V0l g oK

PV WA WSS VT BTG VS D W WP ¢
oS el s o8l Lzl (AHP) 5 5

J=Js o AHP Do &S A e OLLS il

Sl Gl S 5 i sla e ) S0ls, 5
J_Edl_,q.p\m}:_mao.:bg;_ﬁu-sjdﬂ_fj_lq-j
sl s 4 sl b D) Je s oluli s
Sseng 5 S b fys ple 4 S (o)l
&qubtud.)w ‘gj‘.’“)"b ol )‘b.)}"fLSJ:':“‘.:’ S8
6@%‘5‘f&t@dy\ﬂd‘ﬁ@&j)d‘)‘éy\ﬂ]

C:L'.a
e Y‘VO.J)‘ ul;; W}EJJ.;\WV}\VY" c)l»..i'



WA Oliae) b olad A ol YF Tl (i (55,400 5 Llae

A

(kg ol a3yl S sl 0L
0\ o o ske S 5 oS35

bl ey 5158 AYAY (el s
oo Oble LY Ve ulide b Ol
2358 gl

o559 SoS aid IVAY (65,508 sl
b sl 5 Jled Sl S sl
5558 Sl s Ll IS o1l canls 8

) A S ag s oledde ATAY e (35
Sl S ol g s i
Y4 o Ol oKl (s

il Jaie AYAE (53 3ame Al 230Vt oo S
e o SIE 03 A s S s (oS
Sl Ol )3 055 iz 2l s = Doy 5
oolad (ol ledass (ol Jlw
N-VE o)

bt s slaald Ol pl pulbd e Olesla

Vb evnnn g ) Yorees S alas 6350 s

| :O~~~~j
6\ cjb.ﬁL_A ﬂjl._w cY"‘\ O‘)—.’.‘ &Laéﬁ QL«)L_.«:
andlas 5 g0 adles ETM olmins costd

LSL—A‘):'“‘)L. L}_"')JJ 4\*/\' cl_.,aJ:.LG QO g;"ll—"”

uj} 6| a_wls CJUJ&- BE J_":}A &.:.O))J\:A

b OLL GIS Slestial U gl )5 500

iuﬁ “-’\j‘@"’. alf..i.}b J..LJ‘ wu‘)ts

Anbalagan ,R ,1992: Land slid hazard
development and zonation Geoloey , vol
32, pp. 269_277

Varnes ,David j. UNESCO , 1987 , Landslides
hazard Zonation: a review of principles and
practice , printed in France

Van uestern , C.j. and R. soeters ,1997 ,GISSI

Z: Geographig information system in slope
instability Zonation , ITC Nether lands , 15

pp.

Cong ool Gadl (S50 hamanilim (ko]
Slasls >l gy gy (YAY).pi(g jinr
oslizal L gles 3

aldes il MR)s jine i 050 S5 )
b 35 asllaol AHP)gatowr 51 50
Ol b il slmeslsr o 55 5
e TYO-TYY £ o las 0l

sk 4 gl s s DS e g YAOLC I S
355 e Y et S g s L)
e s sl blS a0kl o
Y0015k oKl ab

M (62,08 55850555 ATV (e (ko]
O o &iils Slylasl (ool ialu 3 LY

g slets Sl ol QLo ITAY ol ol
Ol ey 3 ) el i
oSy Sl - b g SIS
Sl s S bl

s st Gy g TVE el ) (el
a5 gy Ay L OF Bl oy
G5 o L)) ol IS sl OLL O
52 VTAY (ke

el B s agy OTVY ol edde il
) Souse alllas) s Al Gble 5o 054
W elesls 2 a5 55 el SO e (sla 553
ke It s 1S 4l QL (e
e o oK

a5 (s R VTVY (ini(§ hnr om0
odt Jled Sp sla 554 ens nsts b
COAS Y oo sls = s 1 aSY ik s



=8

Geography and Environmental Planning Journal

23" Year, vol. 48, No.4, Winter 2013
ISSN (Online): 2252-0848

ISSN (Print): 2008-5354
http://uijs.ui.ac.ir/gep

Mapping Landslide Hazard Zonation in Great Karoon
Aquifer Basin by Analytical Hierarchy Process (AHP) model
in Geographic Information System (GIS) Environment

M. Yamani, S. Hasanpoor, A. Mostafaei, M. Shadman Roodposhti
Received: October 19, 2010/ Accepted: August 13, 2011, 13-16 P

Extended abstract
1- Introduction

We have done this research in order
to study frequency and transmissivity
on big and widespread landslides in
Great Karoon aquifer basin due to
establish Great Karoon no 1,2,3 dams
Purpose of this research is mapping
landslide ~ hazard  zonation in
Conformity with the new area
activities and changes after: 1. Dams
establishment, 2. land cover changing
due to irrigation, drainage, river
branches and irrigation canals. 3.
Topography change of the zone due to
harvest, moving huge amounts of soil
and excavation process.
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In this research after considering
previous researches and library studies
we have found out 8 effective factors
as essential items in occurring
landslides: slope, altitude, rainfall, and
distance from road, distance from fault,
and distance from drainage basin, land
cover and petrology. Then we made
information layers of these factors by
using Arc GIS9.3 softwares in GIS
environment .after it we allocated
classes' weight of every factor by using
Analytical Hierarchy Process (AHP)
method.

We made ultimate map by
compounding the different layers, and
then categorized it in 4 classes;
extremely hazardous, fully hazardous,
middle hazardous and less hazardous.
The extremely hazardous zones are
affected by area geology conditions
and it's known as main factor in the
landslide transmissivity, and other
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effective items are: the slope between
5% to 30% , the drainage more than
1250 mm, the height between 500 to
2000 m and the distance from drainage
basin between 0 to 4 km. Most of the
extremely  hazardous zones are
pastures and plains that villagers and
immigrant tribes use them and their
water for grazing live stocks and
especially for water cultivation in the
slope zones. Eventually we came to
this conclusion that AHP method is
more accurate and better than other
methods because it contains more
variables and principled classifications
without any experts' direct ideas.
Landslides are vitally important and
we know them as worldwide disasters,
owing to cause gigantic
compensations. Final goal of every
mass process is mapping zonation and
categorizing hazardous zones in to
different scales for reducing any
possible damage. Nowadays there are
many different ways for earth mass
processing movement. In regards to
establishment of Great Karoon nol, 2,
3 dams, the frequency and
transmissivity on big and widespread
landslides in aquifer basin of Great
Karoon are 219 times during 20
months (according to reports of
Geology Organization 387, 68)
Purpose of carrying out this
research is mapping landslide hazard
zonation in conformity with produced
changes after:1. Dams establishment 2
land cover changing due to irrigation,
drainage ,river branches and irrigation
canals.3.Topography change of the
zone due to harvest and moving huge
amounts of soil .In this research we

have applied the AHP method i.e. a
method in according to expertise
judgment.

Framework of Analytical Hierarchy
Process (AHP) method was based on
pair comparison. Generally in this
method at first we use oral judgments
(experts' opinion) for assigning
different parameters and changing
them to quantitative scales. We made a
matrix for parameters and scored them
(o), and then we multiplied every score
to every class’s weighting coefficient
and they added to each other, finally
this model was obtained: M is
sensitivity parameter).

We made ultimate map by
compounding the different layers, and
then categorized it in 4 classes;
extremely hazardous, fully hazardous,
middle hazardous and less hazardous.

Land cover of the extremely

hazardous and fully hazardous zones is
often pastures and jungles. the road
factor has obtained more weight and in
happening  landslides it's  more
effective when the roads are placed in
high slope and high altitude (height).
As final conclusion we can say that in
comparison with other methods the
AHP method is superior and more
accurate, due to having more variables
and principled classifications without
involving the experts' directs ideas (by
using the obtained weights of pair
comparison parameters in standard
matrix.
Key Words: zonation, landslide,
Analytical Hierarchy Process (AHP)
method  Geographic  Information
System (GIS), Great Karoon aquifer
basin
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