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ABSTRACT

Due to the increasing incidence of floods, particularly in urban areas,
and their associated risks to life, finance, and the environment, zoning
flood-prone locations is of utmost importance. Therefore, current
descriptive-analytical research aims to identify effective variables in
flood risk zoning and assess the vulnerability of llam City to flood
risk. The study identified factors affecting flood vulnerability zoning
based on 11 variables sourced from different studies. The AHP
method was then used to assess the opinions of 73 experts and weight
experts, in relation to each variable, through the Export Choice
software. Finally, the FAHP method was employed alongside GIS
software to generate maps showing Ilam city's flood risk vulnerability
zoning. When zoning Ilam city's vulnerability to floods, we examined
11 variables. Of these, three variables stand out: distance from
waterways, with a weight of 0.244; distance from the river, with a
weight of 0.126; and slope direction, with a weight of 1.102. These
variables play a key role in determining the vulnerability of llam city
to floods. A significant portion of Ilam city, spanning 1687 hectares,
exhibits a high susceptibility to flood hazards due to its unique
topographic and geologic features. The analysis of flood risk zoning
in Ilam city indicates that the northwest, west, southwest, and south
regions experience a lower level of vulnerability than other parts of
the city. Conversely, a significant portion of the central, eastern, and
northeastern regions of Ilam are vulnerable to such risks. In the
following, suggestions have been made to reduce the vulnerability of
Ilam city to floods.
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Extended Abstract

Introduction

Among the natural hazards, floods have
been the most common, deadly and costly
natural hazards in history (Mokhtari et al.,
2019: 498). Today, climate changes and
human intervention in nature have caused
the increase in the intensity and occurrence
of floods in the world and the occurrence of
severe floods in some countries and
increased damage to structures,
infrastructures and human casualties
(Hassanzadeh et al., 1400: 332). In Iran, as
in other flood-prone areas of the world, in
recent decades, the severity of floods and the
amount of damage caused by them have
increased significantly. Meanwhile, the city
of llam is one of the border cities of the
country with a 425 km border with Iraq and
due to the geographical and natural
conditions, the type of climate, and the
surrounding forests, having 7% of the
country's oil and 11% of the country's gas
reserves with a lot of investment in these two
sectors. And being connected to the Karbala
highway, adjacent to large provinces such as
Kermanshah and Khuzestan, as well as
being tourist-friendly, are strategic points.
Also, due to the special characteristics of
llam city such as: location in Karkheh
catchment area and flood potential, climatic
fluctuations along with the location and
headquarters of Ilam city in the Zagros
highlands with the steep slope of the heights
connected to the city, non-observance of
urban construction rules, being flood prone
and The presence of very old structures in
some parts of the city, the presence of
defenseless spaces, unstable marginal
neighborhoods with steep slopes, and not
observing the patterns of adjacent land uses
in the city, etc., are considered as one of the
high-risk and flood-prone cities of the
Zagros region. In this regard, every year we
witness the occurrence of various natural
hazards such as floods in the llam watershed,
which in some cases cause loss of life in
addition to extensive financial losses. In
order to prevent these accidents and reduce
these losses and casualties, it seems
necessary and logical to identify the places
and areas prone to flooding and some kind
of sensitive areas in this field. Therefore, in

the present research, it has been tried to
identify the most important criteria and
variables affecting flood zoning in the first
step, and in the next step, the degree of
vulnerability of Ilam city to flood risk has
been investigated.

Methodology

The current research is based on practical
purpose and based on descriptive-analytical
method. According to the main goal of this
research "zoning the degree of vulnerability
of llam city against floods" it consists of 3
stages as follows:

e Identifying the important and effective
criteria and variables in zoning the
vulnerability of llam city against floods
according to the studies and available

information.

e Using the AHP method to weight the
variables related to flood zoning.

e The last step is to determine the state of
flood risk zoning in the city of llam using the
integration of variables (maps) in the GIS
environment.

Results and discussion

As previously mentioned, based on the
studies conducted in the field of flood
vulnerability  zoning and  available
information and maps, the most important
variables affecting the zoning of llam city's
flood vulnerability in the form of 2 natural
and planning criteria and 11 variables: land
slope, slope direction, altitude, climate,
distance from the river, geology, distance
from the waterway and erosion (natural
parameters); Distance from roads, land use,
distance from buildings (planning criteria)
were identified. In the zoning of Ilam city's
vulnerability to floods, out of 11 variables
examined, 3 variables are distance from
waterways with a weight of 0.244; The
distance from the river with a weight of
0.126 and the slope direction with a weight
of 0.102 are the most important variables
and play a key role in zoning the
vulnerability of llam city against floods.
Examining the zoning status of Ilam city's
vulnerability to flood risk shows that the
northwest, west, southwest and south parts
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of Ilam city are in a less vulnerable state than
other areas of llam city. Also, most of the
central, eastern and northeastern parts of

Ilam are in a state of high vulnerability .Also,

more than 600 hectares of the area of llam
city are in high and very high vulnerability
state in case of an earthquake, 580 hectares
of Ilam city are in low and very low
vulnerability state. Finally, 299 hectares of
[lam city is in a medium vulnerability state.
The city of Ilam is in a position due to its
topographical situation and also due to its
location among the mountain ranges that
surround a large part of the city.. Due to the
presence of high altitudes in the eastern and
northern parts of the city, this area acts as a
catchment with a high slope during torrential
rains and sends a large volume of water to
the downstream slopes. Also, the northern
direction of Illam city has more humidity
because it is exposed to less light, and this
factor causes more vegetation to grow, the
presence of denser vegetation causes more
water absorption, and this factor causes
runoff to be minimized.

Conclusion

In general, the investigation of the
vulnerability of llam city against floods has
been done in 5 vulnerability classes: very
low, low, medium, high and very high;
Based on this, 1860 hectares of llam city will
be placed in the low vulnerability class in
case of flood in this city. 1204 hectares of the
city are in the medium class and finally 1687
hectares of the city of llam are in the high
and very high vulnerability class, which can
make Ilam city face major challenges in the
event of a flood. Examining the status of 14
urban areas in the 4th district of Ilam shows
that out of the 4 urban areas related to the 1st
area, two urban areas are Tepeh Shahid and
Markazi; From region 2, which has 2 urban
areas, Banborz urban area; From the 3rd
region, out of the 4 urban districts, Shahabad
and Nowruzabad districts, and finally, out of
the 4 urban districts related to the 4th region,
only the Azadegan district is exposed to high
vulnerability due to floods.

Funding
There is no funding support.

Authors’ Contribution

Authors  contributed equally to the
conceptualization and writing of the article.
All of the authors approved thecontent of the
manuscript and agreed on all aspects of the
work declaration of competing interest none.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



Lad Lé1 s> isloT alxo \\f,

e . - B
YOYA—FAYY 2%y 501 Ui
Journal Homepage: gps.gu.ac.ir u f;_/

b Ol blro gl g 38 (5360 (S P ol o SAAg g Julxd
*EN yed 359 390 axdliao

T e e ¢ 20T e o ol () o Ggign 1Sl e

Email: syedjahangirmusavinasab@gmail.com .l ! ¢y Me ¢ oMl Sli1 ol&Kiisls ;3 Mo sl ¢ 6y (6 32y4al 2 g Ldlys 09,5 =
Email: malekhoseini@yah00.com .|l <y Mo ¢ oDl 3151 ol8iils Mo a5y (g2 (632,200 2 g Ll yi 09,5 ¢ Jgiume odianr g5 =Y
Email: fazelman36@yah00.com .|yl ¢ Mo oMl 3151 ol5iily ¢ p Mo snly ¢ 6185 (6 32y40b s 9 Ldlyis 09,5 =Y

saSs dlis SleYb!

tjlmo g (Jo ol Sl ol sz 4 5 o jped o )3 Logasio M g8y 4 425 L ‘sl o5l
3509y b pole imghs al l3)55 1 (oY Coenl 5l 35 oo 3blie (atidig o] Gl 51 5L i
]

e g JUd &t sl gl 3 Fhe layite Lol e o — (iroy
2 S5 oo Ll )3 gl ol 5>l o o)ble il )3 I 105 (6 pdys]
o9y 3l oolatul b g o pusio VY) plolid calisee Oldllas wlol p Jow (6 pdcuml (ganaig,
Lo 3 ajsio jl pliS,a & baspe s pamasio g (olid )l VY 4 bayye ol 5 AHP
bgsyo 485 GIS e 1> g FAHP g, il edlazul b colesyd 5 45 asuie EXport Choice

o 0o l5o
P ped

(Sadye y | °J““’WM")" Jm: o)Jol:im ﬁ]ﬁ 2 ro)'ig.l ).e(u: L5)-"\’°‘M‘”| W9 (Sl L

i b dalal ) alol jute Y ) 0)50 seite VY 5l s plp ) pOL) b ($dpcand e P &)l

5 3 byt aall VY i o e g +/VF g b iy, ) alols o /YFE YerTNg
239400 (yioned WS oo sl Juw il )3 ey (6 sl (s sdiing ) S 1 :Sf:/bsf
o 2bbe Jow 0,bbe 5 (s pdcal (YU Junsly (sl (S VPAY) ol jod 51 annog s
92 o) Jlod Slacond il e 0350 oyl ol (lidie) 9 (Bl ng bulyd jl SSU PRIRIR
D8 P e 3oty &) s (6508 (sl Cumidg 3 PO 0 gtz 5 (yE g (ol g,
VL sl Candg )3 o )5 Jlad 9 355 (555 50 loiond jir ppipan 25 VEY/+0[+0
ol o238l oldlpidy Jew plp )3 pO) s (o pdicun] lise SEalS caa ashl > )l V-YY .o

Skl ply 5> 5 b il i S35 Sl (VF0F) dze uad 5 e (Sl S0l S s Sgugo 23 Luw!
NYY (V) VF clss o ldlis ilel dlo O] e 163 y90 adllan (b
http://doi.org/10.30488/gps.2024.411141.3673

S oISzl izl 2 il a5 ©

ok 0)5lin 9 po3 odig (slaidly b o yred (Siytaly g Lilyia aid) ) cand Sowge Sl duw GBI (38> dluy | @3Sy dlis o)
Mbu.c )i)i‘, »‘5 u,oM..ul Jlj oKy 2 pow






VELY bl oY Bylow V€ B9 Liad oy Ll pis yiiaof aloo )

-

doddo
0394 ¢y 45 Oleguge | (S blodgs ol 53 el g xub olgs cunl 5l oSz fu,lb Jgb 3 by
15 dian bl Casl anb Clblie fabse b wrlse ol b lin Sp sloys Sl clbolSsS
(VIV :VFY wle 5 Sbly8) cul 0g La:di 5ol le.a:wj Jezie (6 yaiy Jud g 039 sl ol pods Fu sl Jobo
Soglito 5o (o & Gl ) (il 0l (i (Jg Mtid il (xb Skl il 5 gelsr don gl
wlgs 395 o el Cilisee (gl ypiS )3 1y lolyd llus xb ol bl alls o (Agba et al, 2010: 52) el
olo i 53 VAF VF Y (el 5500 cinas) Gl lolyh g o a5 5] nrb (slag o glgil Stl3) 5 colss
DS g axld VoV plan o 30g] lalllae S50 4 bgiya (w9 o)l @l bl 2 YoV Jlo Canss
dl.h)l.oi sy - oo i |y Liol38l gy VY 438 1 S0le Lg)LoT Ol sl oS Cunl sudicns b 35015 G0l
ol bl 5l aoys YV blas a8 sl 550 ) ,Sika YR o 53 @lbbie s @ols & bgyye Slos
390 VY Sl (VR Jlo) 595 5 il laole (oS 59k sl diogyy £98g 0 (b Ol bl 09,5
sl Jlo o odid)ly o s 4 od5 Oylud e ol & odd )5l Y5 5)lhe VO 39a > s maw
[(Podlaha, 2020: 4) cesl (63N Y-V YA

b Ohble b (a9)bg) Cap patude 4y hls rd oliaytelp pow Gl slaped ST Jlcnll
a3 51 ey g 032 drlgo oat] oype dlis b ablie can (Sobel pas Lol jen (Syejs) o9 ,led g 5 0350
g lg g5 ol (o1 & 298 (Sjpaely bayeed cul 3 (rebs HISL Sl cul b ablie ol )BT (05 g ool
oS ol 53 cpomad (OFF V¥ ) cdiam )8 5 (6)0B) Liad o o5l S BB s 5 o (sp0l |y anb clyble
23l 35505 (il ped Sl g Jgol ol pas culiol (S4548 dxwgs dlox 5l dasie LY5 4 (pow li2)
W20 )3 0ylged (LS g p3ye ccuslicl (55 Gl g (b bl date 3ble 3 bl 5 S
ks s & ]S s & (gj95el o kes (Federico et al, 2021: 6) sl )13 aub UM I b @lylas
045 (6 yheid L;Lboli‘b}iu 9 ,\.Jlf).g ﬂ;l} LSL‘\)"‘JB 9 lm,\.oL.; A ol dss 30 9 (S drwgd g Iy d‘)‘.’ L;La[c
5 SR ansly ol (il 00 55T o jd g2 ) (5MLL (e (sloolSsSin slul (b oty L
b @l )bl Caliste glgil (5 pme )3 gy gxdans 1 5 Ledld o)l oy g (5900l JIKI 53 Loguas cdsals opl LS Lo
My 0085 5 (wlus Hlaw Slbbre cpl blae (3 4 gy (O IYAY Sy uel g (giguive) Ailaid )T )1\
(Xiaodong et al, 2020: 16)

Wlodgy b Sl 03515 g (3 i 32y 00 LS o s Fld G (b LeMew (b bl (s
doojl 4 s Sl 5 loyeiS Jl (S 5> peSere s £589 5 e ) Jew 1S 5 ©ad 38l
LJ.) )...‘>J...w OJOL.A )JL» ke % L)‘)Jl 2 (Y’Y’Y Y. zul)Kon 9 °'>‘)d"‘“>) Cawl 0445 L;’L.u.’l olals 9 mel.w);)
5 @l lulyd s g lye a8 b S ytde Sye yiaghS YYO L 55dS (6550 (slajpeed j (o O] e (e

1. AON



v e il 33 G Re (St (e (Sndiay 5 JS | ()02 9 o (Sgmige

! 3 Olghd ol alop b 598 S5 p5 203 WY 5 s 203V (g Ll (SLbT (gla JSix uslil 45 ¢ rbo
Rl y58 oeoman g (lijgs g olisle S (g2 ()i okl L (o)lszpe S ol )35 4 (99 Jlail g ik 9
adg> 3 (5505 wislen P b (ool sla SRy S 4 (pizmen g)e sled 4 Syl L 39
oS5 Slel ] gl 53 pO] e sho 5 (35 S oot 4 2lsmo] Sblugi (g8 o Jriliy 5 458 5]
s Sl 3929 5 (1392 35 Jow st Slogdlo (il 385 Cule) pas el 4 Juate Clel )l A5 i U
slol (0,55 Coley 9 w0 b puddanils bl @Mowe glds o (slaliad dgg joud bl pdm > 0008
2 xdle golae )55 dilain j3 Jow 5 0 )blray o I (S plgisds o g b gdaw ) ) S)lsree
Glo Shlus 1l o s (e 15len) JI5SL ouubo @0ls> 85 tals dlluyn pM) jiul ddgs )3 Ly oyl
g589 e g polu blie (lolid 5 (gutidiny CansS p38 )3 nlply )l olyen 4y 1y (gl (Slusl Sl (gl 5
2 90l Aslioe Jow g8y 5l (U Gl )lud el g (6 p Kby Cue 5905 Sl Fers | (S Jew
dsyo )3 5 (plolid Jow sluaing 2 50 lajpiie 5 jline o inte ConsS pa5 ) Cunl oAl r o> ooy
T N e e S CUSY - P SRRt IPRReS
Sl g syl (ial38l a3 g 598 Gblio it (6 pdicam] Sile zodsa x3l slodls » Jow (il
O g ddlaie S 5> il 9 (G5 i ©0B oy (AN NF - led) il S 5l 36 Jlo 5 Sl
Ol (18l )3 edes (sl 31 (S gty Bl s s b 2 IS5 elge 5 ((sizaing) oyl blio
312 53 oo e pdaanl o)) 5 oahaalag 4o 53 25 )8 42050 ol 5 5L slacllusd g S (s pdyel
Leagus sl 05 03,51 lllao ) 1 S el 3 48 4td S plos] (cted,) cslaimay 5 llllas 1528 5l 255 4
GIS 5 )93l stomius 3l oalisl L i )8 g ol 13 (5 yd o Sy sttty L (V410) o e
loaly ez 1y o IS conlune 1 2oy A Loz YU (6 ppdvcn] 9 YU sl (6 pdsnsl U sblio 48 w0l L

S g0 M il 53 G55 e Syl 1S Sy i ol 053 gy 53 (Vo) o Kan 5" Sigus

g bawgio Jlad (2yme 1 0l Sl )l g deg Y (riomen 315 3929 o i ) Ol @595 9 Cuns S jete dlal
QLS g (Bpd g 3 i 4 ol 3blie (il b (VoY) hlSen o gm0l )18 s (YL
AHer o JomiSiaST 3505 )3 YU s g bwgie Cundg 4D (g Jow bl 4 adlaie 5 s ,d VE/DY aS 1l
ol Sl Gimgly ol @l o cwlaidlyy a8 5 e Jgobiol 1> o Jlas b5 & B 8 o5 1 edlisl b (Y-YY)
Bble yusd 4y dngi b &5 )b lansts g lolis )5 ol 4 cuud Golaie guls sddans sbadiss S cuwl
298 J31> diadjl g lasi o Slalllas I (imen S (0 Mg (IS 5 (3bolie (pl )3 ()l koo (e (i Asitine
(W) ohlSen g axgde (dielowl (YRA) )80 5 plus (W) oS0 53155 (il slagioghs 4 ol o0
3)5 o)l (W) ()8 g 3800 (gdums 9 (VF+ ) UM (Ve r) ()8 g Jenowsl sy

e () QB diej > (e (sl Leialy o pliedr (2B g (B> oadplnl wllllas plas (JSyoboa;
1038 Jas Jro g pdyl (3o sdaing 5 lolid 3 S5 (glayiie (alolid g caslis

1. Sowmya

2. Song

3. Souissi

4. Ekmekcioglu



VEoY bl oF byloud € 5,9 lad bl pia (yiulof alono s

S Flhe

Wb oo (gab dlwd b )D 0dyuS jsbdy Mk aub L Sy & (u1)la_'> L) b dhm,.,l).e
il pj gyd sl oy g ciy)ls

b baye sladliyg) 35 o daiz pus (o) ol dlgy 1 g 398 o0 45 i3 (ulidiye) sl 4 2S5 @
Al o S 0395 S o g Slid 5T cullad o)) e Sl ylas ]

@y ol by oo o i b (55 2259 9 rd Ol (SaSTy 5 <8 £edy b ks T SSglg)am @
(Below et al, 2021) cuwl zlgel 5 cpoj (yisly e Juw Jolis Jlas ) bawgs sddislo]

3l b g aiS o Jobo joy din B addy w48 sad e S5 1) SheolisS (cladlaygy Jlas )t wlidlen @
(Sl5m5io] et b W55 o o8 el (iagls Yoo B Y) Lo oliio b (3209 V1 5205) 5,500 55 Ll
Do e basp Y Lw) o) jl )b sla gk (lobd S L) o8 gl sk b 0 LAl Sl
o 2 o> RSG5 205 Sl 5 a0 amsie £y lilin (o0 4> ¥ ) Lalsiad o (i
SloadosiluS Hlad | atwd

ool > (glamd aix b Jad 9,0 02,18 loj il Sy )3 Iomgl (6 b oS (ks T ulidnulil @
il 5 oy, <8 (IS jomiil o JocKis canl by (siogkS Yoor 5l i) o b ol
(IRDR, 2014) siwa jlas pl b oy gladlys, ales j olisy slaasl )

doiz po lis)lon Slapustl)l ol (BU L (S o a8le ( Sojslon odlo Sl a5 (gpkas 8 Sujels @
cu.i,.l.'? L;Lm\éﬁ ‘Lb:éln ‘;:la-b)'l Lol OL.«..J‘ L 045 Qb}?ﬁ-" )..{L.: d‘)—.’ LR OT uP e ) u,_e)f )|)§ 9 b).:fL;o
st ol ) ladiges VamageS 9 b)Vlo cpgello ale J3b )b 5l aliitie (slag)lon § (oo (gl 4 pooren

o, ballss daSKiwoled dacs ) law (bl 51 5 cul (oo g 378 o Uiie cyunj 93 5 2yl 457 (g las % nejlb @
9 bl (e o plyd ol 5 (23U 2)98 0 b g oo (e 92 D)l aiul o7 Sloj o Sludl (lad sladllj b
2 IS el Wlgr o &S Wbl (gaudyon sbooyl b ASle (glojlew oy bl 5 (U sl Ko Cpaicmen Hlas )]
(Chaudhary & Piracha, 2021: 1102) 39 (ye; yewgisn b yawge 5 « yougiiKo

i iyl &8 A8l oo e g o) o Shbbre (e ) M Loguad (Sojglgynm bl e cpl
oS Col ordad i aub LM alos 51950 JWis a1y Slols Sl g Jbo aljlusd dlo o 5 col aslge ol b
oYl ISt 5 o035 L olyad Ol oo (sl 5 3590 53 o ol e sy e 55 5
oj)ke 5 J 58 S 53 e LRIl g £989 0 IS Sl sloadlhe o aygss Lulod g (olulid (VAR ATAR ¢S

1. Geophysical

2. Hydrological
3. Meteorological
4. Climatological
5. Biological

6. Extraterrestrial



£ e il 33 G Re (St (e (Sndiay 5 JS | ()02 9 o (Sgmige

g 13 «c532)200 52 43650 plol 51 8 s S8 S 1S3 )keds sl JI0y08 5 90k 5 el 1 T 1L
5 b bl joul ades S (i ladaseie @ly 10 05 S g | ol claanlp ke, wb Jyl
IS 56 Jalge alas 31 o g il slacadled 1 36 lalidl 5 0jg> 15 39390 anlpl sloaSus ] cslas,lgonl
2 gl (o8 saneg)S 9 351 Lelse cnl ol cnlplty il o dilate jo 5> s £5Bg sl g ol 5,
3950 o 4 (b Sl )ble (Ll 5 Mo S8 S )3 ()98 lelidl g adgl Jgol alex 5l eciliie (3l
Slalidl (6554 Byl g oMo 2135, )3 IS 181 g ilie o & 4255 b (AT VAR e g (5000)
OlFe e £989 5l (oS ol pis g0 )3 (> 5 0D Ml (g)le g8 Bl o g (ole o)l
3 (6 Sl 5 Sl 51 gl Jumw (2ym0 3 3blie (s pdynl 5 s (caiainy Lilon Sl ol plosl
e oo 5 liapaeliny 4 &8 ol el Gl Ca e 88 ) are 2,509, sl ity ob el ol
g3y sl sapalgy 4k (Ve YRV colyual 5 (0)5) WS oo Glgl S il (20l 5 (silunnlel 5
2,8 )15 S st el 5T (S5 dnng g 1) o ($32000b 2 )3 Bl o (pduansl (3o g s

235 518 o3kl yge

T WY

kol Ban 4 da g bl o (oS = o g9 1 by el 2 g 0392 (630)18 B bl ol gy
il 008 S5 b s alpo ¥ 51 s il 3 PV e (o pdpcml e saale (tmok; o
A5 ol jed (il (i (sanaing Cap (slayto 4 oS 0l 3)90 53 £ e ytd 5> Ml g a2b Splos
Sge ol IS ediszen b &S o 5O Alio ) aanid 3 gylj) 3,05 gmg LLelS a3 5161 it anlin o
e b psiio oy ying o yiwd jd SleMbl g (V Jodn) a8 )Spboul ldllas (pn S yidio slbjpusio 3,5 Gl L g
25 Gl w51 syl (i )2

43S ldllas jd Juw 0yl 5l (600 d)).\zwi Suding Ca odlaiwldyge (gla s li 3 J,»

i 0050 | (6068 (6 ] ey 030zl g0 (slasasls 28 Jls 3

oyl 15l o 8l52g, 5} alols (iSa) 515 «s55lst conmd ¢ o3y (srpyS oaldl glis) \ay e 92

Sidend (lyl o p)S cnl ] 5l alol oo gl was oKer 5 b3

b 9 Canor o515 039w )8 8L (g )8 eplae Sl dlold ¢ iS5 4SS WA b s Ve 55009

(2US Jidg wagby (b @8 (adls (bl calpl  alols @l cws caa s AR Jywirs
Sl S epan 31 alols oz L 1 Alols g, 51 alols ¢ uliiyee;

b el slS colo qas gy oSl g, 5l dhols (6l ) s g s A oyen g b Sl
el 515 sSams lazili 5 Aol cpleo 5 Alols

Cad € g andd < omolidpo LS idey ooyl 6yl canl ol 5l alols sl s oy g SB I3

ool pe; oiSing w15 el ) Alols oyl alS ibog oy 6lS o) e WA ol 3k siems

S Candy 5 s0y] erlS g5 g, 5 Aol e 65| e oalS by swlidines; Vo ySan 5 sl

LS g S g5 wnlyl ) alolb (eli,) Clib o Caz wnly j| dlolb wud Vo ptie 5,
=2 el

b g 615 canly] ) Alold ol bl s ¢S5,k ¢yl 6yl o poliaiSTS Vo San 5 abls

S g ol gl bl spplS canll ) alols V- olSan 5 554




VEY ylaasl ¥ B ylowd (€ 593 (Lad oLl pia s ol oo 0

Oy sl yite 31 Pl Ly ¢ saalag 4 bgye slayiiio 4 (25 01 sl AHPY g 5l eolizsl (Y
Loyt | (5 &S (6 pgbo At (bl e (A (Ao 4 )3 g s salay > Sy 35 b
duglio gy Buyb jl g laasiie ol 4 dagi b diej (] )3 45 1551 (6508 ()18 51 505 (B g i NS
D9 o pasuiie sy | oS pa Cuenl 42)3 9393

2 (1Baid) Loyt 3,8l5 5 ooliziol b pOT 1o peaus )3 o st (galalay Copmdg (3,5 pasudio 31l o (¥
FAHP ig) 5l oolizul L GIS e 13 (sudiny 4 baype (oo piin) baiis plos absyo ol 15 GIS Loy
] 21 il e JS s )3 S0y (§ppyansl (ie 4 bgye 4kl g bS5

103l o ) 7y A D9 e pbol GIS Lages 5 45 FAHP is, slye

asgs 9 Spatial analyst b ;l) 5y cuns @ 1) dlold aid wypdyge sloyiio 5| b Jgl dlyo 2@
(Euclidean Distance

3D analyst xb) L4 s0e sdvdib lited] cuws p (wypdyge (i) s yuxio plod LU pgd dls o 3 @
(Reclassify asss 4

g g0 03,51 S5 g yiuo (yp Ael ) gmy Nigdh oo (3l (3 0y )50 ((Sl0ALE) b it pous Al oy @
(Fuzzy Membership «ig 4 Spatial analyst )

oo Cosl sl cassas AHP (g 5oyl 148 (L amd 035 3 oy pos9e (Soaid) W yiiie pilaz al>ye yo @
(Raster Calculator ai4 5 Spatial analyst xb) L4 0

LB Sy g Wgdse 3 pSuen L wload o (e 3 45 )50 (SALE) o pite plos ST als po y5 @
&) 2950 Juol s 0o il )3 (s pdcasl (lje (sdding Ca Bble Cupgllas Cumdg 4 bynye 2l
[(Fuzzy Overlay «i4 4 Spatial analyst

axllaod yg0 2394w

2 b ol el )l 158 2 s 5 o > Byt Casbge 55 O] il 5550 PO 5
54> Y0 g lgtwl bas 51 Jlad (50 4l FA 5 4a80 0) 5 a0 YV U agl Vv g d@Bo VY g do 0 ¥V o (Jusdge
g 51 o €165 ) 5 48,5 )35 gt 5 ladloiuas ) 5y Jobo gl V4 5 4d82 BY 542 ¥5 b 4l -V 5 e ¥
ool (g0 adlaio ¥ (glyls pU] jos o(¥O YRR e il (655400 1 g Co o ylojl) bl o 2o VYV Lyo
(V) 59 alaie Cosl Ol o iy 058 oo 5 alsl atum 9 50 150 (o 0] el (V) S athaie &S
P dnrgi g )3 85 Canl e (635 po Slahu Jolis (V) dw ddlaio g 0d (50 g g g IS0 5 (e
reE Gl ghas cal gl a5 (F) jlae adlaio Ll o .l 63503 (63U drwgi dlian 5 Cuads sladad )
OO bl 2 oV US8) FF YAV cgtonn )53) 298 oo i T (o5 (o) g sl )15 @O e s
b8l Gslisl g2 9 osboyo dass a4l 3 PO jad o3l 5 (5 )logd (slaled el ol (porldl LY & 0udplos
VY YAY Sl yd) o)l )18 cads S das dgaome ) i L (slos

1. Analytic Hierarchy Process
2. Fuzzy Analytic Hierarchy Process
3. Reclassify



1 e il 33 G Re (St (e (Sndiay 5 JS | ()02 9 o (Sgmige

PO s bl i Cosiye ) JSu

FEVELD

o il 53 @I e (8 g (sdiay 2 S50 (Sl puiho (o1 Lulinsd

2 §bais 5 Sledbl g Jow (6 sl (sanaing disej > 48 Spbxl Slila ubel 25 55 M5 assls
5 b Jlno VB )3 Sl 50 oY 10 s pdil (3o satialag 2 S (slayiito (i Siotee (oo
(D =Y JS5) oaldl (C =¥ S5 £li5)) (B —Y US) o i A =Y IS5) (ym0) ccosdh £yiio V) 5 (32,40
JS5) S5 a5 (G = Si5) anlyl 51 alols F Y JS5) Lol (E =Y ISi5) wils g, 5l alols
(K =¥ JS3) b lazls 5l alols o3 =¥ JS3) i) o plS 1 =¥ JS8) o 5 alools o s (sl ylono) (H =Y
b Lol (sl sbo)les)






e 222 3 (S e (S ] (yl5a0 (Sadiny 9 Jaod [ (IS0 g s (Gguwge

QAR5 (S paRie 4 (R (59

e anaing Gl (e V) Gigl 0B lolid (sl yuio I plaS yo aSil @ d2g b gy Sl alsye ol
(7 Jgiz) (et g olid )8 VY L 5l it oo il )3 il gl () die 3 (Sl Canl (4l
2 ebale pds Cawl sdboslaiwl (949> dunlio) yidgh (sl psio jl LS a Cuenl dx 0, asuie diwj ;0

o 005 )b 039y I puxie plod 4y Copnd justio j Coonl doyd 0008 jasuive &S diuoj (pl ) (gldoliinn yy o
odlatwl b g AHP 5gy 3syb 5l 5 00 (605 ke ol I8 4o 5l coles 5o g sdbiodls (13 lulis )5 Las] p

(Y USC5) ol 0l yasuiie yuxio b Cuobdl a3 EXpert Choice )l5éls 5

oblis)lS g lamste S5y ¥V Jgaa

Lo )yd

S Slis)lS s g

NI

¥ olSisls elecin

£V

o S48 gozmisly

A

£y aasS )l Cumdy

YA/A

X Sy

Y s

Lo )yd

s ol )8 nanss oje

WY

WY

S Syl g Ldl e (il o

YY/¥

Ol

WY

WY

sl psle

WY

o Copte

WY

3
3
v
a Cony jlage pad
N
N
A

el8l g Ll i

\ax o>




VEOY yluagls ¥ 5ylowd (€ By93 (Ldd gLl i (i ol oo %

b yusite ()39 42 bguye Jlages F S5

e (o 039 CRCOM oy 0l ol 51 3287k /N Jolae ()8l (sl aoslie AHP (2> (59 (39, 3
B 059 9 b S el Bpiile 4 oS0y (o (49 gl 3 53 {NY TRV (Gljeel 5 (50)) ol
Cono cpl g o33 oS ol fome liwe J (1Y) 5Ll &5 5lain 98 gn 038l oS pobolan 2, plol Taoee
op250 yto WY 3l ool 5 e 0 (6 ppdacaml s ataatag > ol ol 1 amd o Gl ) (655l
o pusisio oy icandll +/V =Y (59 b cad o g +/AYE (59 b ailBdg, 5l alold ¢/YFF )50 b anl ] 5l alols pize ¥
S o Ul o il 5 pOb) b oyl (liee (siaalag 50 (SIS S 5 Alzn

@5 o ¥ Jsie ol 485 S pg0 AHP g, bl 2 a3 (g 5 028 sizdis Laysiia ) S yo aabdl
w3 oo LS (e L) b jusite gl

i il 3 Pl 32 (6 sl (s (sditing 1 S50 sloadls Coanl @) 5 sae) .V Jgoo
Sxe 2

Cuonl sl a2 b 4Y el @)

YU sl Ok sl Voo

Yu omb AR RS

ol YU ¥e-vo
Ol sl YU b Yol L
YL b oS sl S Jled g Jlod

Y, oS B o9 9 G

o aL; O Ce g g Cad G Y
o5 o S5 slews e Jlad g 8
Ok YU b Vo il ieS
ol Y D+ e—VE
o bogio 150 (%) gl v

Yb omb VWeem\Foo
YUl ol sk Wee 5l gYL
Ol sl Yl Sid e




Ve e 222 3 (S e (S ] (yl5a0 (Sadiny 9 Jaod [ (IS0 g s (Gguwge

YL osb ok o dosd wal8l ¥
Omb sl Yl e
ol Y, Voot
bwgie lawgie V=Y (o) wB2g, ;1 alsld o
Yu omb AREEATA
Vb o Ol e Yoo YL
onb b YU b Rock Outcrops
YU sl owb sl Inceptisols oolusss 5
Ol b Yl Voo 5l S
ol Y, B )
Lawgie buwgio Veomdeo (o) anlpl 3l alold Y
YU d“"l‘ Yeoo—Yooo
YU b Ol e Yoo 5l YL
Ol sl Y )l Vi
ol YL VI
Lot Lausgio Y, S gl p A
Yb Omb |
Ol b Y )l 0=
ol Yi ARRES (s20) yolro 3l dlold q
Lwgio Lwgio VOo—Yeo
YU ol Yo-10
Y oY s Yoo i
ol Sl N ssdecsla
YL ol ors 4zl w3 s Ve
Ol sl Y sl 0
ol YU Ve
Lwgio Lwgio V=Yoo (o) L laid b 5l alold AN
Yu omb AREEATAR
Vi by Onl sl Yoo YL

Gwmo VAR () Sam 5 S5 BT YA ()] g bl AYAA (ol 5 Youbo (59,95 YRS )y g 3 VYAY ( Ldiye o) st
(e o hKen g 6yl OF - (o l)lKan g Wbl e e e Lo, AT (bl § 30

Jow it )3 OVl s (8 gl (Giscigy
Jlosh 4y pla3l ()55lul jasls 5l oolital b (2 (355 Como | lisabol g o yite ()5 45 51 dm dl>po 0l 5
oo 9 R Sty oy GIS lase )3 03latulyjge (sl puate Tl jolate (pdy ab dbgiye sloaY )3 bagyjg
W plosl (wypdyge s VY 5l plS e (gly duzme (subad b Reclassify e o Distsnce xlgs i eslaol b
Yo 5 S o dkeld 4 5 00 (g3l (55 (Lasd) b yuaie plos FUZZY Membership b 5l eslatwl b delsl )
g oxbJlos! abgrye (adls )3 jadli o 4 basye 59 Raster Calculator jgues 3l eslatwl b s 2505 034!
Condy & boye olas 4l 5 Sy 500 ob b badss sl FUZZY Overlay ab 5l eslizl b cylys 5

| b_\.oiwbdo Ju» ){‘){ » P%l )Q(w LS):JJWJ



YEY bl oF 3 ylowd V€ By90 cbad (g bdl i i lof dlome 1

(o) b yuito col 51 p1aS 30 (s (T Jgi) oddeiblo g i3y (o pusiie 51 plaS p0 (g0 9 (Byme & el
ol SIS 50 2y s Jies il 03 pO] b (i Camig g 00l daome (sadilo ¥ ojlad g ol

xS 5 ool J il 0 LI jed IS s pdpeml Cumdy Cales 5 5 (KB A O JS) o yasedio yuiio V)

) o.&wuw (W) N)90 )M AR

i 2l 5 pO) e (§ plaicml e (sdiaing g o3litoly g0 (sla it £ Jgo

sy oo
ey ial3dl el s il ams o alial 1) o co g g wiliS 8b Ol plp e g s i
o JS2) (Y0 VF- - (ollSam g paio (9ld) 1S 5 93,5 0 (05 0 o g Gy Sl 5 (L A
J55 (LS Libg £55 dacsy 0gd & ol IS o ol orbe S5 2 anateh g o 51,480 ]
aioly Calises loa jd (sudyod (6591 dlys BMR 1 xly o YU j> joShe Jolge 3, 6,lil ... o S o Cf>
S oo 28> (g slaaialy & Cund ) (58 (55 b slraely ¢ Jlod 080 )3 39800 Jol> B
25 P Gids bl Ol e pasS] )3 daaiely Gilisee Sl 53 (5551 e (lie 3 glis
(B JS3) (PA YD s (simm) )5 o 8L 3595 )90 sladi] b eons
S 056 b S8t ilo e Y b an 3 g s o] el gl coge ase £lis)]
ORI ) Rl (S)k Gliee eoildien o sgbilen A8 (oo I (S035 (Stunsedr o g (LS by, W)l
(P JS5) 8 o e 3 O 0B 5 g9 > 5 Mo c
S ST Roten 4 s oS Jolisie (o) ) 9 384 pamie SlaShy 4 d2gi b ilBe (slag, bl
i 51 bl TSy s & Jiiee sl e (gl S o sl |y _iglito Laylys 5 (s 3 o oy ol
D

(sye y51) Mbligo o5 S5 b bl g bl cpl 5 3)h (olie el ddlaie JSe 5 Jloj
Y JS3) oA Ay

Nen g S35 3blie balog, Of (sl YU g 038 lib b Wl s 5 25 sl g8y oloj

Gy, § dlols

Db bjlogedbo plsl los 53 ol plo 45,5 o )8 Juw 5 (56 (Ssodcaml (o yme 3 Casa aailssg, E
OSeo JBlis a1y w51 b @jlud conlio mu > Coley b g 20d 48,8 a5 13 aailsdg) jl cuvlio alold
(A JS3) (R YRR aule) sl
WY lsisa S g 35 Wb amit 53 35 o 3k |y srcSio sy (g &Y G S Yane
WA 1 gobliaome Slal3) a8 oo 105 |) O DS 5 0sd opmej J31 4 O 399 pac el by Sk ey
(8 JS5) )b 3455 Inceptisols’y Rock Outcrops'Ss g g3 aslllas jg0 039350 )3 .(V0 F
plie 22)) )00 )13 1 51 3L slacml 5 M (2 pme 3 Fblio plo ] it baalyl o5 3blie walyl jl alols
ohSen g SBJT) 3,15 s9mg Cansg i S lmn Sl odle 4 (Sodp b a8 (YF AP (o Ken o G

)Py araa

S b @0 (bawgie (3) byl g8y (loj 53wt Vb SB oy ol b plise )l & (ibLe
AU o) cilisee glgl (o pme p> Cadey (o Jider (58) o JIL g it )3 3290 SB35

SB gy il

St 950 9 )38 9 W30 &) SBIO plas y> dallyy (b )l b Glojon 5 )l g8y oloj I ylso 5l alols

Oill oo 9 )8 oo Sl (SKjelgsm slaotsny g9y ¢ el sl (o) 4 ol) (68 s
Lls Qblgy adsi )3 1) (A g bl cud )b 55 g 2l 5 (60 Zobaws b sl By 33,5 0 Clilg) Mg
T 59) p o oty (I (Sl b aulio > S Jibs 9h g Erpe) lame) slagt)l il e
2 (st o)l 5 YL dop Jio gly) (ool 8 (Dl (B o )3 Wsde )l (e
Ko 9315 (o3ls) 3980 (5l SRS Sy Wload oadyy ez g Sz alie (Sl L auglie

bl s
J

ol il N+ 8 S Gy U 5 S s 6l 45 5T 5 550 st sl e
it ol a3 5 SB ST £9)5 01103085 9 0391 et BB (s o3l Y



Y e il 33 G Re (St (e (Sndiay 5 JS | ()02 9 o (Sgmige

a3 lo (630)5 g (v 9 05298 (g e (630)8) odbaBlo dtwd 93 4y Bl (6508 dlie oyl > (VFF VYRS

(W JS) el o (i (v g @10 o(5yaliS (gl yue) oS

5 el dSas mys 30kl ple (gt byliils o Jol 13 sjloped Jgol cole) pie | ol
ol Sl allge 3 M Co g (S gyl g oS el BBy w5 jlugcils g 4y, sleplasle
(O JSi5) (F YA S 5 danlyg) 15 K iseus

POL) 30 53 )5 ke s il )3 pI e (6 pdaimd i sty Ty oS o lno geme 4 g

(S5 Bbolio 4y 10l BLbI (sl o) 2 0gMe 5 05 saled ()l (o Slaclly) (S¥)L 989 ©ygo 53 ddnen
2y9lse )l 4 g ed el |y (M g s UL (6506 oo s ) Dllgy (A5 (gl 0,8 Amlgs 3 5
S Gygep kb ool 25w Sygo ol mlie edlisl 5 4B jum Ul IS0 OF el Al e
ool » s g 5k wisas 2yl dmlgs b 4 gl g Sl g oad Ol g8y 4 e Amd &) b (sla Sk
10,5 Cage |y log dllee Voo 3l i (clad Oylud a5 g WAY Jlo ole oLl A=Y (clajg, Juw oo

(¥ JS5) (Y YA Sl yao)

(VYA ¢ Slpwo) o) VYAY Jous £989 5| dlols (slacsylud 5| (o pglas £ S



VEY laul ¥ lowd V€ b3 cLiad yLdl i yinlof oo

Y




k3 e il 33 G Re (St (e (Sndiay 5 JS | ()02 9 o (Sgmige

(E w33, Jl alold) (D 0] (C e (B o g (A ) oy slageite (bl 2 Y] 106 syl Ol gting -0 JSUd
(K sSs slaslazslos 1 dlold) (I Lyl 6,8 o1 ko 31 Abold) (H S gl 3) (G anlyl 5 alold) oF Luskisls)



VEOF bl oF Bylowd V€ 5,99 Uad Ll pin yiulol aloro Vo

(o Jlod slaciand & Cunl Gl Sl oo 0yl 1 pO] jad (s pdyaml (liee sAnding Cundy ()
) 518 e jaed 3ble plo 4 Cund (65508 (Sl Camdg ) P 0d g g 1 g g oy
Oian (8 JS8) 15,05 51,8 05 (s pdpasl Cundg 3 e 58 Jlod g 58 (S5 p0 Slaciond b (iren
5 S 0A YU Jlaws § YU (il Cundy )3 35 g8y g0 ) PO b Corlins I Sa £10 5l i
S ] Camdg 53 pO] b 1 S YA Coleipd 20 )3 o5 s g o8 (s pdiamsl Cung ) PO o
(D Jgaz) 3,0 51,8 Lo

e 2 53 pO) e (S ppyicaml line Slo M Colus .0 Jou>

Loy S S byl (oS
V¥ YA pf b
vs WYY oS
Yo \Wo¥ Lausgio
Yo WYy NG
\. A N

s 03500 s 53 PO b s pdaanl liee sanalay Cumdy 1 YK

oS wdS |3 (hadge > (ST 95 Cundg g dilaio slaogSard) bawgi (8 jeae > 4 I ol (S )eba

5,005 1y ] b & 3909 j2 () dlols (slacMes g ol gy ol g2 sl 5 (Sl @By g
o S S lsieas ol lelis)lagrg (Js 4 (5)LS) slagn) plSie ) @Ml b Jlod g (B sla i
S o il Bl 1) O £689 slas ol baiely cuomw 4 O 5l Hlaw e (3,8 algy b g aiS o Jos
o 2 e Sl plo 4 G 1 canl (Slglh3 g poiie (LS Gibg (sl PO joed Jled Cup (iomen



M e il 93 G R0 (5 2] (e (Gadiay 9 S [ ()10 9 o (Sgmige

S50 plol ogal (BLS by by yido Of Ol gy dilate cpl )3 20 )8 sy Cugh 4o 13 g 1S )5
Wy oo JBlas 4y Sl
bl e 598 3 oo 3blio gj wlidipe) g oaldl Ll g (39 (SlusS s 4y dilaie ol 538 Glo &
0 S5 0 a5 jeblen 1 amd 7 (eoaxie O dlllo pOLI b 03gde 13 01035 s Egudge ()l
5 o8 4 23l oo Jow 31 (s o] (VL Janily (slyls (S VFAY) L1 b 51 sy 039450 015 yasuie
o gl (shiding (2l 45 4 4295 b e AL go 0390500 (] (ol slidine; g (BS g8 bl
Gblie lsiea wilaily Jl5 Jlae ¥ oul (S35 50 &5 (iblis wliagy g anlnl (glajlne (YL ojg 4 4295 b

..\.’]o..\wu.:l.wtw )JAJ&M]

osen p3Y Sl pll L b a8 o Lo 4y 1) S8l i bl 5 0b5 (g5 i s b GbLe (s

Ol 5 Ol oy RIS Crgo oSS e Sl ol SIS ) (3l 51 (26 Uy, Jlade bl ul )3 ()l550]
2 &l 035 9 Gl et g sl eanlie LB CUlyy g (liee GRS )3 ] donti o 0l o pipdshs
Casls dizaj cpl 3 5503 Fhe SLlBl s aalss CUly) poes Rl esl 1nj 958 GpSole Wb sble ()
Awlgd dinj ol 33 5o (i pde Sl diajls b Joly ol (oolos (a8 2l 2] aSial coled 3 cunl (alS gy
Bblie (3505 pasuie dSil & dagi b g 21550 ploxiliw 4 (8 Jow slad (B8 el ©j90 cpl 8 3 B35
4 by Chlus talS g (ghyaalin sy adgl SLldl gia o 51 YL pdiol 42 5 s (s (25
313y Jowo Jlad ol )3 pO1 e syl (line sAnaing 4 Gl 00 (xeo pOl> g ) LAl o s
Saxo ¥ B )3 Sl 5 P10 (S eyl (e sdinting 2 U 1 (ol it laz] )3 Ll (ol 5 48 2355
5 4l ]l Aol (uliiS1s @by, 5l alols qouldl (lis) o S o) s 1ito W 5 (5300400 9 (xb
oS 08 (alolid (5580l slajline) o ploilo jl alols (ool) ()8 cplae Sl Aol (b (sloylins) il
5 (MF+) hlen 5 pado ols, (ITAR) oan 5 SBATITAF) olKen 5 g clagimg b 2y ol
b olidyl8 VY las g AHP (o) b s st ol (23 (339 51 A 2l laglits g gunos (V1) ()0 5 (65L
RS Edpsl (lie ()0 IS sgods asl 4B Splnil dogyye sainaing GIS Lo 1 FAHP (gl oolicl
ool ol 2 & 1l 4B S el ol (s g 3L dhawgie oS oS sl Syl S B )3 s il 3 P
S S Y F 3,8 o )8 ol il oM 3 0 el 3 o E5Bg S0y LI e 51 S VA
St 9 Y (g ppdpml (oM 5 o] 106 1 (b Colino i) S VPAY Cule )3 g Lawgio (oS 1 o
@ b 250 ool & jle )y (ol slapille b1y pObI o Sl e Jow £585 ©ygo p3 &S 31 )18 YL
(V¥ o) ol 5 (W) oo g 315 (il (V2 V+) hlSen 5 (g (V410) oLSen 5 Logus (slogingss

325 Ao
St 4l F 5l a8 canl o1 0Ly O] ol adlate ¥ s 5 (6508 4 U VY (o] (e Comdy o)



VEOF (bl ¥ 5ylowd o) € byo3 (L yLdlpin sl oo W

3455k e 4l Cond (g 08 4L Y () a5 adlate 155 5o g sald 4 (g oed 4l 93 ) adaie 4y by
4l g5 35 ¥ dilaie 4 bgsyo (650 4B ¥ 5l coles 13 9 5bT59,95 9 3blols sl 93 (g ped anb ¥ 5l 55 ¥ ashaio
okt (ingh bl 4 drgi b lol) cpl )3 88 0 58 o 5l 3B Vb (g pdacanl (o5me 53 (551
1ol oAdl)l 53

Lb ch‘oﬁy L(bddbl)j 9 Lmddl&.bg) L?g"'))" 3yl J\w‘: ﬁ‘ﬁ 0 LS)JJJWT u.>19; 9 db‘wo i 4\5\»“‘ L d>g Le
logas banlyl o Lalisg ps 50 Joolus clojlugedle j 355 @l o jloassl (3 ydely S LS9 e
DT Jos & (685l Mt (it (s plycam] (b &Y ) bl

remo ojeel icanlio Slalul ] dise} i sl mie 3l50 51 (o i E489 plRin 5D Canlio agl clolas] @
O 2T 5 (bigel sl (S g U35) e Copde Copgome b (objgal (slool IS 29 oo dloiiy
D9 5135

OyR) J.\mm.\augé.m.\m)bddw L;Lm_f}l.g)‘l ALwd O])" OMatno OL(JL:, @91»J.S\w.u)‘ Colos @
() dibaio Loguad) cul

it bLS) S5 gyl 5 Caxon 1815 o Vb (s pdicanl b BB )3 uxes g Sleidlo o815 tals e
Sebey ol 92 amls ey i Cpdyl Gl PR 53 W3 YU Caar o815 ATl o iy el L3
R plpw 3 Canenr 9 85 Ojg0 cpl 4398 485 Jlai )5 5 olate Cumer o515 (S 0d Slagsb 53 45 295 0
(V9 ) Bblia) 398 yiaS Sl olass Jow (gmen (Sl go8g plNin )3 U335 595

2 4,54 wlas .l 51,65 5 oYL (s pical 1 O w5le olagl oo pl ) P b (53550 ding @
ey cnlpl 992 Lmlss sl bl w53 5 0355 by Y LIS 5l olj s s 4 atgy
pludl eI o (63530 8L )3 039u)8 Sl (ilug g (ilue 4 Comd 18 Cupde laglojle &5 39
Aoles

Jow 3 b slainl g (oolail Ol )lud mdaw ailoy JBlas 4y ¢ (658 (gly odimdjliiia piuw S Db @
5 adol o0iad )i piww 61518 )0 &S Gl (gy9p0 e bl yd eolatwl (gl plaie (glaol p sl (gy9 05
A3k "j IS sl calisee sla yogy 5l edlaiwl b Co pie
Ol et 5 oS ol gl laoyd 55 S o 2l 500 blie 4 osds gess slas] (3,8

Jbo ol
el a3l Jlo abs 5 oyl

LTS TBL I VRPN W
S ol e g3 plsl slaisn g e pled )3 (B g

P W
Lyl dlie pl sl b g (St b dlaly o 28l ola gus a5 L5, 0 pMel B iy o)



A e il 33 G Re (St (e (Sndiay 5 JS | ()02 9 o (Sgmige

JLSVEP Ry

Wby plgl 1y Yl cutS objsyl 8 4 Slus ohgd by (5L bo 4 iy cpl plool o &S SluSden jl oty

&be

Doit APV (¥) Vo a5 sipheipesl) (slaingh (39555 sl ase rooje adlls) (aldlie
10.22034/gmpj.2021.309363.1307

Foe aore Glibbre cunlio gladins pus g (ololis .(VWAR) .z g csduo g yam 03lj e 4381 mgl&a]ﬂ
D0i:10.22111/jneh.2019.28273.1484 .NA=¥+ (YY) A ¢ el Lo iblio oMl s (g0l dauvgs )

FYAYEN (V) VY s jlamo (55T g pole (o))yad VY ddlaie 106350 dalllas) (56 (3laio b Jows
Doi:10.22034/jest.2020.10940

4\.])]) ).3‘).3 3D (SR d)axw»] @5 LS"L’))‘ 9 eSw (\\Nc\ﬂ) R VE W ‘L;’L.nls 9 Lé)m ‘{:..\.S.A.A.})' f)l.?u» <)|b)'l.3
U] )I u*ul.» ).._:L Cod Coaxex g yub)é 4\315-.)9) uM...w u]).\ol.’xn (\\“C\Q) .).)l.} ‘LS‘D‘)"’ ‘u,uo]) ‘u.,b).e VN <AA>‘)9J
25 s )lene 9 Siloted «sped Coppde (Ao il ogd oliile ) o (208 dlxe

A 3 e Pl il opp (F00) Loyl 80887 5 G5l lSlo £ e iMoo Lo < Jpmansy
i g ire outgly = pole 4l ()5 b csordias dllate 16350 dlllas) upmgls by 5l 03latil b Jow
doi.org/10.22059/jrwm.2020.303338.1508 .YF—YY (V) V¥

2| oolidy8 bl L-THIA Loy 40 (ol slal Mo (cladigy b)) (VYAY) Lo yede iy 3y
cskdy) iz oSl

sl asg 10)50 adlllas e 5 Sloj obiie )3 (58 o suditg 5 )] (VF0 ) bl s LI
10.30488/gps.2020.213834.3157 Doi: NFY—VEY (¥V) \V clad  Lsliis islo] dlo . yldS il 39, 5,5

5 0)brodis Juloo jl oolainl b Juw o sabaigy (VWAF) g0 ‘0.19)1 9 Oy ‘)9)910,...,] o P oSl
FY-OV (Y)Y o ohiow Cu o g oS il 0ds) ol s 163 y90 asllae GIS

Croal (6 dngi 3,595 b 6068 Mo Jlad i Jeudliy (VTAA) gm0l g yaol (ol p o) pluc
Doi: 10.22059/jhsci.2019.280517.465 AY=YY (V) & ¢ oo Cliblbto o pdo ( woglSauS o 16350 dalllas)
St (Do 30 O gy .(\\°~ ~) A Lo (Gloo g g 03l SB pws {sdge oyt (LS o3l s
(V) A csjslo)aonasT (lo S il cpuwd py Juw 1(63y90 adlllas) Slase SleMbl g (S5elgyum Jio jl oolatwl b
Doi: 10.22059/ije.2021.314075.1423 Y'Y \-Y¥¥

S 263590 addllan N Jii o)y polias 5l oolitw] b oMuw (j5 yinS adids augs (VFe+) g ¢ 39)] dlFaes
Doi:10.30488/gps.2020.226387.3224 FA-A+ (¥V) VY clss | lslis ivlo] dloeo 3ol \liw o VYAA (3593
s ol asgs 50 OMew Hlas cabaigy (VFee) e (e miid g 3991 ()l pmndese e Sl
Doi: 10.22034/hyd.2021.40169.1536 NA=YY (YA) A ¢ 5/8/ad,500570 )bt 1659 Jo 3l oolasiwl b aibo (gl



VEOF bl oF Bylowd V€ 5,99 Uad Ll pin yiulol aloro 14

P 5o 5 s sopae (Slodpuo ol gl (V¥R0) o) Jlel lojles

P i (oplo] dolil (VWAR) o) il (c3y800 5 g o e ylojles

o bl ply 53 jelis b (gl Cumsy Jdos (V) g ol 5 Sble @jhe (shnn
FAY=YAY (V) VA o sl (cloolSiipSw (s ydoliyy lellbo dolilad

b oy ol 0 Joo go8y s atiaigy (V1) aabl wolgs 108 tsage ¢ alesl Sl ke (supms
Doi: 10.22111/j10.22111.2022.6714 A\N=\+5 ((FF) ¥+ cdawss g Lbpis 4y i (5510 (sl Slos I oolaiwl

Aol bl o lwcl —olKiiT 4ilsog, 0394x0) 215 i M 1 (i 1> M (oliodigy (VWAD) g5, oS (gdumw
s hlgs ol&isly w )l wlis )

Copmlus 488 45 5> (olad aalgd b g (Sloly Cons (S gian (cmas 4 Sl Je 35 (Vo) yonn ¢ oo
5 gl gl g el dolilad gy s Sl Sllllas (gl (2 53lm sl 059 50 Ui g8
Doi: 10.30495/jupm.2021.4245 NAN=Y+Y (¥0) Y « e (g s yoliys

bbb (Ao 0l o i slaJho T odlitel b ja 4 g3 o Mew Jha3 odidigy (VYAR) (59)8 pgule
Olwd,S ol W)l awlis )8

315 Esdg s ply )3 oliwg) (loolBS ()5l sloailie Jilos (VF4V) Lo cule 5 e (Slal
WYY (V) VA Gl (oo KiioSs (i ydoliys lelllao ()55 bl @g,50] oyl 2 183 )50 anlllas)
(dregy] b 153y90 adllan) I3l s )3 (e (olio (s pdpumsl sty (VF)) ousld chion b g Lo, (2
Doi: 10.22050/jtcp.2022.337834.670300 .DFY=OFA(Y) VY ¢ oo yitslo/

FUZZy- Jae 5l oslisl b a3 51 ool (oo (6 docam] (canaigs ((WWAY) .ol ¢yl el g Lo oo ¢ 0,8
Doi: 20.1001.1.26455471.1397.5.2.7.2 N Y+ =\Y¥ (8) ¥ ¢ el /lS” dauwgy g0 ydoliys 3o 5 o (63590 aslllae AHP
Jror 153)90 adllan N St (6,13l gl 5l oalisol b Vw8 45 ag (V) g o3g)l Sl5denme
doi 10.30488/gps.2020.226387.3224 SA—A+ (¥V) VY clss Ll ivlo] dlo i3 aly ol s OYAA (39,8
aog> 3 M goBy slad 4l 4s (WWAN) dpows im0 9 4395 e i dodre e (SS9l ()l
¥av-0-2  (¥) ¥V oitass’ GIS K5 3 ANP O Juo )l odlizel L cboled 3]

Doi:10.22059/ije.2020.298759.1298
sl )98 ).’)j asg> 30 Mo Hlad caiainy (VW) .l @ald 5 (gape o Sobl wloo (g ol ¢ Jude ((go00
D0i:10.22034/gmpj.2020.118226 V=Y «(¥) A ¢ o (£ialpd 0007} (sl siing s - Jud) il 53 wuslys8
eyt o 5 (s ppdacansl «liags b5) 6o @] g 00905 (VWWAF) i S g sl 9 (o 0o
SN ¥ Slow Cu o Jole pt 23l 5 uST Sle acsloy;

] 5L e bjgel dumge (v (Siaytaliy g Ldlyie 4l 53 byl lid S

References

Agba, A. M. Ogaboh, J. J. Akpanudoedehe & E. M Ushie. (2010). Socio-Economic and Cultural
Impacts of Resettlement on Bakassi People of Cross River State, Nigeria. Studies in Sociology
of Science, 1(2), 50-62. doi.org/10.3968/j.555.1923018420100102.006



Y. e il 33 G Re (St (e (Sndiay 5 JS | ()02 9 o (Sgmige

Alipour, F. (2019). Flood risk zoning in Saqgez city using spatial predictive models, Master's
Thesis, University of Kurdistan. [In Persian]

Arekhi, S., Yari Baghi, H., & Emadaddian, S. (2021). Zoning Flood hazard using GIS (Case
study: Gorganrood Watershed). Quantitative Geomorphological Research, 10(3), 86-110. poi:
10.22034/gmpj.2021.309363.1307 [In Persian]

Azadkhani, P., Hosseinzadeh, J., & Seyedi, R. (2020). Recognizing and Zoning the appropriate
areas of the Effective Environmental Dangers on Physical Development of Ilam City. Journal
of Natural Environmental Hazards, 9(23), 19-40. Doi:10.22111/jneh.2019.28273.1484 [In Persian]

Bazdar, S., Zandmoghadam, M., & Kamyabi, S. (2021).Assessment and evaluation of urban
vulnerability to earthquake in the province of Ilam. Journal of Applied Research in
Geographical Sciences, 20 (59):197-212. [In Persian]

Below, R, Wirtz, A& Guha-Sapir, D. (2021). Disaster Category Classification and Peril
Terminology for Operational Purposes; Report No. 264; Université Catholique de Louvain.
Chaudhary, M.T & Piracha, A. (2021). Natural Disasters-Origins, Impacts, Management.

Encyclopedia, 1, 1101-1131. https://doi.org/ 10.3390/encyclopedial040084

Ekmekcioglu, O, Koc, K & Ozger, M. (2021). Stakeholder perceptions in flood risk assessment:
A hybrid fuzzy AHP-TOPSIS approach for Istanbul, Turkey, International Journal of Disaster
Risk Reduction, 60, 1-12. https:/doi.org/10.1016/j.ijdrr.2021.102327

Elkhrachy, I. (2015). Flash Flood Hazard Mapping Using Satellite Images and GIS Tools: A case
study of Najran City, Kingdom of Saudi Arabia (KSA), The Egyptian Journal of Remote
Sensing and Space Science, 18 (2), 261-278. https://doi.org/10.1016/j.ejrs.2015.06.007

Esmaeili Alavijeh, E., Karimi, S., & Alavipoor, F. (2020). Vulnerability Assessment in Urban
Areas against Flood with Fuzzy Logic (case study: Tehran District 22). Journal of
Environmental Science and Technology, 22(3), 349-361. Doi: 10.22034/jest.2020.10940 [In Persian]

Farahani, H., & Abbasi, F. (2023). Analysis of resilience components of rural settlements against
earthquake risk (Case study: ljroud city, Zanjan province). Journal of Studies of Human
Settlements Planning, 18(1), 211-224. [In Persian]

Federico, R, Silvia, C, Walter, S, Tiago, M& Paulo, B. (2021). An improved seismic

vulnerability assessment approach for historical urban centres: the case study of Campi Alto
di Norcia, Italy. Applied Sciences. 11(2):849. https://doi.org/10.3390/app11020849

Ghaderi, R., & Farahmand, G. (2022). Zoning the Vulnerability of Urban Areas to Earthquake:
The Case Study of Urmia City. Town and Country Planning, 14(2), 543-569. Doi:
10.22059/jtcp.2022.337834.670300 [In Persian]

Hassanzadeh, R., Honarmand, M., Hossinjanizadeh, M., & Mohammadi, S. (2021). Flood zoning
in urban areas using hydrological modelling and survey data: Case study of Bardsir city,
Kerman Province. Iranian journal of Ecohydrology, 8(2), 331-344. Doi: 10.22059/ije.2021.314075.1423
[In Persian]

Hatami Nejad, H., Atashafrooz, N., & Arvin, M. (2017). Flood hazard zonation using multi-
criteria analysis and GIS (case study: 1zeh Township). Disaster Prevention and Management
Knowledge.7 (2):44-57. [In Persian]

Hesam, R., Zarabi, A., & Taghvaie, M. (2019). Evaluation of Urban Flood Risk Potential with
Secure Urban Development Attitude (Case Study: Gonbad-e-Kavoos). Environmental
Management Hazards, 6(1), 17-32. [In Persian]

Himan, Sh. (2021).Application of artificial neural network, frequency ratio and evidential belief
function models in preparing of flood susceptibility map in Haraz watershed: A plan for urban
flood risk studies. Research and Urban Planning, 12(45), 181-202. [In Persian]

Integrated Research on Disaster Risk (IRDR). (2014). Peril Classification and Hazard Glossary.
IRDR DATA Publication No. 1. Beijing:Integrated Research on Disaster Risk. 2014.
Available online.

Jalaliyan, S. I. (2022). Evaluating and zoning flooding on a temporal and spatial scale (Study
Area: Gorgan River Watershed in Golestan Province). Geographical Planning of Space,
11(42), 143-162. Doi:10.30488/gps.2020.213834.3157 [In Persian]



VEOF bl oF Bylowd V€ 5,99 Uad Ll pin yiulol aloro 4

Karami, M., & Amirian, S. (2018). Zoning the Urban Earthquake vulnerability using Fuzzy logic-
AHP model (case study: Tabriz City). Physical Social Planning, 5(2), 110-124. poi:
20.1001.1.26455471.1397.5.2.7.2 [ In Persian]

Madadi, A., Asghari, S., Badamaky, M., & ghaleh, E. (2020). Flood hazard zoning in Kurayim
Ghorichai catchment in Ardabil province. Quantitative Geomorphological Research, 9(2), 81-
97. Doi:10.22034/gmpj.2020.118226 [IN Persian]

Management and Planning Organization of llam. (2019). Statistical yearbook of Ilam city. [In
Persian]

Mashhadi, H., & Amini Varaki, S. (2015). Develop and present a model for threat assessments,
vulnerability and risk analysis of critical infrastructure with a focus on passive defense.
Emergency Management, 4(94), 69-85. [In Persian]

Mohamad Nejhad, V. (2021). Flood extent area mapping using sentinel 1 SAR image (a case
study: the flood of Poledokhtar, march 1398). Geographical Planning of Space, 11(41), 69-
80. Doi:10.30488/gps.2020.226387.3224 [In Persian]

Mokhtari, D., Rezaei Moghaddam, M. H., Rahimpour, T., & Moazzez, S. (2020). Preparing the
Risk Map of Flood Occurrence in the Ghomnab Chai Basin Using ANP Model and GIS
Technique. Iranian journal of Ecohydrology, 7(2), 497-509. Doi:10.22059/ije.2020.298759.1298 [In
Persian]

Podlaha, M, Lorinc, G, Srivastava, S & Bowen, B (2020). Global Catastrophe Recap: First Half
of July 2020.

Pourahmad, A., Qurbani, R., & Moradi, Nader. (2019). Flood hazards of the Qarasu River and
the population affected by it in the Karnachi neighborhood of Kermanshah, Second National
Conference on Urban Management, Urban Development and Architecture, Tabriz. [In
Persian]

Pouresmaeel, M., Salajegheh, A., Malekian, A., & Keshtkar, A. (2021). Investigating
Vulnerability of Urban Areas to Flood Using TOPSIS Method (Case study: Azimiyeh, Karaj).
Journal of Range and Watershed Managment, 74(1), 23-36. doi.org/10.22059/jrwm.2020.303338.1508
[In Persian]

Pourmorteza, G. (2013). Evaluation of the flood plains of Ajarlo Chai by L-THIA method,
Master's Thesis, University of Mohaghegh Ardabili. [In Persian]

Rezaei Moghaddam, M., Mokhtari, D., Shafieimehr, M. (2021). Zoning flood risk in the Shahr
Chai Watershed in Miyaneh using Vikor model. Hydrogeomorphology, 8(28), 19-37. Doi:
10.22034/hyd.2021.40169.1536 [In Persian]

Saeedi, S., & Asiaei, M. (2023). Flood risk zoning in Fariman city using fuzzy logic. Journal of
Studies of Human Settlements Planning, 18(1), 283-294. [In Persian]

Saeedi, S., Asiaei, M., & Goharkhah, F. (2022). Flood risk zoning in Torbat-e Heydarieh city
using by fuzzy logic. Geography and Development, 20(66), 81-106. Doi:10.22111/j10.22111.2022.6714
[In Persian]

Saidi Nia, A. (2015). Flood zoning in a part of Karaj metropolis (Ateshgah-Baghestan river area),
Master's Thesis, Kharazmi University. [In Persian]

Sarmah, T, Das, S, Aishwarya, N & Bharath H, A, (2020). Assessing human vulnerability to urban

flood hazard using the analytic hierarchy process and geographic information system,
International Journal of Disaster Risk Reduction, 50, 116-125.
https://doi.org/10.1016/}.ijdrr.2020.101659

Song, J, Chang, Z, Li, W & Feng, Z. (2019). Resilience-vulnerability balance to urban flooding:

A case study in a densely populated coastal city in China. Cities, 95, 211-226.
https://doi.org/10.1016/j.cities.2019.06.012

Souissi, D. Zouhri, L, Hammami, S & Msaddek, M. H. (2020), GIS-based MCDM — AHP
modeling for flood susceptibility mapping of arid areas, southeastern Tunisia, Geocarto
International, 35 (9), 18- 29. nttps://doi.org/10.1080/10106049.2019.1566405

Sowmya, K., John, C.M. & Shrivasthava, N.K. (2015). Urban flood vulnerability zoning of
Cochin City, southwest coast of India, using remote sensing and GIS. Nat Hazards, 75, 1271-



Y e il 33 G Re (St (e (Sndiay 5 JS | ()02 9 o (Sgmige

1286. DOI:10.1007/511069-014-1372-4

Statistics Centre of Iran. (2015). Detailed results of the general population and housing census of
llam. [In Persian]

Xiaodong. Z, Jia, Y, Yun, C, Jiahong, W, Jiayan, C & Zhan’e, Y. (2020). Supply—demand analysis
of urban emergency shelters based on spatiotemporal population estimation. International
Journal of Disaster Risk Science. 11(3):16-26. DOI:10.1007/513753-020-00284-9



