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Abstract

In today’s world, the frequency of natural and human-induced disasters,
particularly in unprepared communities, has escalated into serious crises. Events
such as earthquakes and floods not only inflict substantial human and financial
losses but also displace millions of individuals. This study focuses on determining
the optimal locations for emergency shelter sites in Dehaghan County, Isfahan
Province. The primary aim of this research is to identify suitable areas for
temporary accommodation following floods, utilizing Geographic Information
Systems (GIS) and multi-criteria evaluation methods, specifically the Analytic
Hierarchy Process (AHP) and Fuzzy Multi (Criteria Evaluation (Fuzzy MCE). Key
criteria for site selection-including proximity to roads, streams, land slope, and land
use) were assessed. The findings reveal that the northeastern regions of Dehaghan
County are identified as low-risk and suitable for temporary accommodation.
Among the evaluated criteria, land slope percentage emerged as the most
significant factor, with a weight of 0.20, followed by distance from waterways
(0.18) and distance from roads (0.15). Furthermore, the application of fuzzy
membership functions in the evaluation process has improved the accuracy of the
analyses and facilitated the identification of safer areas. This study concludes with
recommendations for enhancing crisis management and optimizing emergency
shelter site selection, including the creation of a comprehensive database,
conducting training sessions, and designing resilient infrastructure.

Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms and conditions of the


https://sanad.iau.ir/en/Journal/jeml

(AEAY )L?f.‘ Al o)Lo..i» Al 0,90

G daaze G989 S e delilad

9 U S 30 05599y b Jow E999 3 i SO0 Sl diagt laaigy Sl
(SBLY (b sew 289 y90 ) Fuzzy MCE (g 55 4189

Bl (355, Lilon dazme (535S pl,Y0 F (g jha pie

Ol U] iz o oMol ST oKl ((Ob] cizei uxly) s Janmo g Cudldgy o o] oigeo 09,5

Mj_eia@yah00.Ccom : Jsiue odim g Sy iUl Cany 3

oduS

Sl a o Folel 510,55 n6S aalsz o ofasar Gladl 5 (gl S0l 585 ol yas o
Jbog Sl Sl 4 e b & O 9 A5 (97 (ol GO Sl 0l b o
Lol gy 4 Bl (nl 1o olpen 4y 55 1) 58 gl o lsT Al gl oo sl 3
kol Ba 0318 oo leral Ll o &8lg (Blas liw gl yo (54l sl Gl sl Jore aige
el 00lial b OOl 589 51 g0 QIS (Sl celin Sladigy (plulid (ragh
9 (AHP) (ol pealids Julowi 039t co)lmaniz (0l slaghy, 5 (GIS) (oLl Sl
ols Lol b 0 e glo,bome il o2l 45 ol (FUZZY MCE) (636 0 limoiiz b3
S aas oo ol @l B 8 ey 3550 Gees S 5 (2] o dnanl ] dposl
Cdye Sl oy coslin § oS oo oy 4 BBlas liwygd By5 Jlad bl
5 *IVA 9 b eaalpl 5halols /Y« (55 b Lol cuds oo (oS jsbay ailoads olulis
s 5l ool coyaizan wind Slolid suudS gla,las lsie 4 <10 555 b ool 5l alols
ol Gblie (ololid Sl 5 00,5 SaS bl 28 0900 4 lo)lne (2b5)) 50 (551 Cogae
Gldoe angr 2L 5 Ol Cunie St Sl Shlerin (ald o cel 005 w2l 8 1,
b 5 ieel oy )55y caale ools olKyl slmyl Julis a5 sad il (g ladl S

o g o

(R sole

rallio azsey )5
VYTV Y L

IARAREZARERVITRY




o €589 51 S80Sl age loarg plulid SSen g (6 yhex

o

4A0NR0

IS (sralyz 50 0hasds 5O oo had pelae @l g bl 4 loanls jsbay Sl s (oanb S0l £9dg ¢Sl ac )0
(S 55T 5 lsb o e al3); alam 5l el (gDl (Aldrich, 2012) w3 1,55 s slsm ol b abilie (gl 35 oo
ssbar il olren &y 5 1) 55 lagselee (b olgl Al g (oo s lo 15 Gl 5 bpludl Ol o385 Cews 54y e s &
Woal3ly L3 o3l Gl slae jo Ar 4y Su35 5 Wigd (o0 Gleils (@ (ormb D3ls> s 4 585 gele 4w g0 Lo o s gk
Obles (Sdgyn |y )Ll Beul sl F5e (syaabin g Olom Copoe 4z )9, wandg (nl (Cred, 2020) wis
Lol Jog Sl sl )lus g ams o ) S jsbar do e [13, 5 (50 (g a4 (oaeb Db o3l o
R T R O S U BT %] ER VI VI DU S BTN VA SURY-IV-Y50N [ PR PP B U K VR UON S T SO W) PNy BT RO
bl @yl )18 o Co e 10 Jeis ool 4295 5550 0 lsen a5 ol Blwws 51 S5 (Schneider et al., 2017)
5 ohles Sl a Wil e oo obolSe pas o | lses 5 QB0 T e 5 ) lad | S| sl s Lo sl 5o
g ol Jol i (gl 1o iy 9], ol <SG g58g 5 ms 53,40l s oE 0o 5 (Tschakert et al., 2023) o5& yoeie bew—uw!
‘\Jw al> e ol jo ! Gl o (Kreimer et al., 2003) cewl a3Y (o5lu b g Cdge Sl lallas o)l sl HIKul colos
50 ogds il 8 opl (Norris et al., 2008) wb zals cele VY 5l S 4 olymu g9 bl Caw S g 0099 olo S 5l yiaS
sl (Sloas Az i Aol i axlge el SLOL e} yo ols sla e L aS oyl asile glaystS
£33 Gl b ol sl Lo 53 eists a5 a3l Bblio 15 (5,658 oy eilgiol (il o ol (lBlas lins s
aibis cpl o 1) ohhe | olSu | gladome aite (LLolSe e )3 95 D900 90 90 (nl S | 039 axlge (ol L
3 ool Ty o s 535 51 s S0 S | (sly gy slodigy (ol b o 01l o | Ba s oo hles ol jsboay
S50 o )lmeniz b5l slagty, S e i) Gl jo sl o)bresiz b5l soo o, 5 (BISY) (oLl s DMl g
218 (o3l 0 Qilg5 o o8 S pe—al ,3 S5 slo,lnl lgie 4 (AHPT) 51y alwl Ll ol 8 5 (Fuzzy MCEY)
L OBl Gl QB S el g 00 (>ib osizmy Slorenald Jolod g 4520 ln ol b Loy, (ulaiS S8 bl

S plelis 1y g)hhal Gl gl calin oS jlas 12 (oond Coonl 4y a5 L aS wins o

Ligs g 3190

axlbao 0 g0 adlaio

o0 S &8lg ) K& @lhas (290 5 pree @S Lo Lo 0t Sla gt (ol j3 5 plhdel pliwl o) jo (Blas Gliw 48
Vs e a8 jsboles g cl pols oldlia Coxdse s (ool Gl S5 lapliv et 5l (S Glye a4 Blas o]
Sbowyess ol oyl 13 b Dlble (6 pae 10 B o g a3l bl )0 (655,18 Lo a4 canl oald oolo ol

L slels 3 ailate ol ool a5 slocdls g8y dni e 95 ol T8 sla S 5 i Condpe L
0594 el e 50 g Jlod o Olelay )l gl oo ooy g laccd o  Sliw 2sS sblie Jold a5 00305 adly goiie 81,5 ergs

' Geographic Information Systems
¥ Fuzzy Multi-Criteria Evaluation

¥ Analytic Hierarchy Process



VT ke o) ojlad oV o0 Canj Lo Bgi> g Cu oo dolilad

Olge ar Slelasl ol S ool (i 5 e slodad po B sd 5 (Ll Glowl oz )3 (sage 185 ()T laogSans
.(Jafari & Fouladi, 2023) w5 )5 oo oyl Gblio ;o by i)l ol o8l Cge g 00,5 Jos (ornb 1l S

e jo a3 ls 518 Sllsy 5 ale 8 (Brme 50 it o ol L Bblie o laiss ar st | it adlaie ol o (o5 1)
3,00 0939 5w >lo opl ;0 M 485 ozl wuai sla iyl ey 5o Lel wiylo 1) Ol Gds ol odlo coi b 3blie
ot pite sles g plaiel sl S5 ,L L aS ooy S des oul8l 6l ls dadlais ] .(Koohdarzi Moghaddam et al., 2022)
wose &5 5l 5 sl sladead o o ity o8 col e lea Yo BYOY sgus aihate nl po @Vl (3l (eSils 955 o
E999 4 yoie Wilgh co (i)l 9 (29,9,8 slools ;3 ohusd Loy J—ad o o e y3,L (Sharafi & Zarafshani, 2014)
5 el g, (g0 HeSL Gl el o aiten sah sl 5 G 5 8, Do Ypams bl ol 055 ST (slodlon
(allili etal., 2022) 4,5 o o fous

LM £935 b puiinns jobas adlaie ol o aad gl o)L 489 a5 s oo ol Blas s jols o S L sbeosls Jlo
ol Jbg gl Ol oS cuoloads 5,155 flaw o cpl jo wal O 9590 (paiz 3 sl Jle jo el g e
o= ghab 4 e (Blas o wa s sla B,L AYAA Jlw (o diges lsie 4 (Khamar et al., 2013) cwl ai_5ls of o
2 oSl 5l golasms ad oylgl a4 e g eges 3)ls £ 150 g Sl pj a4y BB Ol 3 a5 0h b ew o g lrailsog,

N

0 5 1 2 0 40

-

- — —
Kiomeers

58 g lawl yo B yliw s CaxBgo— ) JSCU
Fig. 1- Location of Dehaghan County within the province and country
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