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EECCITERELR el JEE7E Optimal management of humanitarian supply chains and

distribution of relief items after natural disasters is a major challenge in the field of crisis
management. Despite the importance of optimal allocation of local distribution centers in
post-disaster situations, many existing decision-making tools lack spatial capabilities,
flexibility in scenario building, and ease of access. Aiming to fill the gap in previous studies,
this paper designs a web-based system that utilizes geographic information systems (GIS) and
meta-heuristic algorithms to enable optimal allocation of distribution centers and
management of relief items.

In this study, an intelligent web-based spatial decision support system has been
developed that helps decision makers allocate relief distribution centers more efficiently in
different post-crisis scenarios. This system consists of three main parts, including a database,
a decision engine, and a web-based user interface, and can be fully implemented in a browser
without the need to install additional software. Also, genetic and forbidden search algorithms
have been integrated to optimize resource allocation and distribution of relief items in this
system. Users can edit input data, define different scenarios, and visually view the results on
a map. In this system, common uncertainties after disasters, including different rates of
affected populations, as well as five different planning periods ranging from 8 to 72 hours (i.e.
8, 16, 24, 48, and 72 hours), have been considered. The system's high flexibility in defining
and analyzing various scenarios makes it an effective tool for improving decision-making in
planning relief aid distribution operations.

m Results show that the proposed hybrid algorithm has been able to improve the
optimal allocation of distribution centers and the effective distribution of items and reduce
the amount of unmet demand. However, depending on the number of iterations of the
algorithm, different scenarios, and some input parameters, the results have sometimes been
unstable, which can be investigated and analyzed more precisely in future studies.

This study presents a comprehensive, web-based decision support system for the
optimal management of relief distribution, which can significantly increase the efficiency of
crisis operations. The combined use of meta-heuristic algorithms and geographic data in this
system enables rapid response and accurate decision-making. Future development and
improvements of this system can include support for different types of items and diverse
disaster situations to play a more effective role in reducing human and financial losses.

NUMBER OF REFERENCES

34

NUMBER OF FIGURES NUMBER OF TABLES
13 6




A.A. AleSheikh, A. Parvini. (Y¥#)

37 ol s JT ol e

;M' 9B Ao

s (g jlwdiats 6l @ 99 g (S (S (6 S paeual luiiy dioligh i Arwgd 9 (b

"G S ol e e g el

Ol eI s plliai dolps | nio ol gyl Al | wkigo 0 A0 o o e ol 09,5

ouS

e Sty | xS oy s3haal P 555 5 g pty (el 052255 ke S poe EIEES
Aozl ey 5l e Jasl 23 g0 Glm &5 3 Ay amass Coedl 0929l Ll iz Co pas 0je 4o
C,Jj.e,.o 9 ‘5)'&:9{)[;“: BN 6);.3.3}_‘9&:.3‘ LGBLin sl w8l 39> g0 drfw 6“}‘}.’1 )'| Lg)l,,.w.g ndJ}'J)'
03,5 b g g s lalols copring Slallas 13 35390 M (45,5 Bual dlie (pl Akiad oy
wamass Sl ()0l )3 slant )58 5 (GIS) S Sledlbl i gloce LB 5l 550,00 L a5 ool
)3lse @l 8 1y salal MBI oy e 5 58 5515 e

S ool osedls axgi 03 52 n G T (Sl aredsn Sl Sy aaltis ol o D
liseo slags s 10 6 505 & g0 1) ool (SSLS w0595 351,00 b oS o SaS 505 15 e 4
S5 bl g (6, el jeige cosls oL Joli Lol jidu aw l abele cplaies jarass ol sl e
el oalipl 8 LS 586 5 mi a5 a0 5 y55e 50 o el sl el g oa LSS g o
olaal @ 2555 9 lin parass (gluding 1y degion G9atins § S lap )58l w8 5 5l Guiznen
S liw 03,5 Lalng 1) (69959 loosls wiilgs oo )l,l8 wlels ol o .l suloslainl ailebe cpl o
@l) sl s ol L‘ﬁl)o S cdslie asds Sy P Sra Syl |) @L)joo;w}x ‘)ul,.;ua
5o abebus (Y (5 8y Bllas] .ailoaisazd 3 Llai o (celw YY g FA YF 02 A) cel YY B A oL ,o calizce
@5 Sldes G,y 10 (6 pFpeadd Sga sl 5o I3l 1) o] Eeite lag i Julos g iy
S oo Joas golanl eSS

|y P 38 35150 ity mnas ol 4ailys (o3l oS 5 ks oS am e i gl
Slogs b 50 00,051 1,55 olawd 4 dtes iz e s el | eais 00,91 p GLOlE e g Sy dgug
el 5 gy 550 ST Slalllas jo wiilgi o o5 WLl (25 @S (5055 sl sl e 5 Bl
55 8 S G

&P A Sopde 0 G pS el Glidy ln 0y 2 (e g gal> sllbe adllas ()
=S 5 oolatul ams il 4z gi BB jebay |y ol Sldes oIS Wilgs e a5 el ools &3l] golal DI
02315 555 (5 St 5 s (95 OISl il ] 5 SIS (sloosls 5 5851 3 sloes 5
Esie Sl Loyl g ol Calises glail 5 Sl Jolts wilgs o ailelss ol ST lodggy g dnwgs 03lo oo
LS ) Jb g glusl Gl s alS 0 65 55 ai b ail

VE-F gl s Al o 7l
VF-f é‘é):;Yﬂ :6)5“5 C”JL’
VE-F e Vo Dol 5,6

\F-f A_gé‘ﬂ u..;).n.\; G'JL’

1ol s 3ls

S S el Gty wilels
@olawl oI & 565

g i dilelus

Ol Cupsa

Asgion (§9im § SGH slapi Sl

J o °~\-’-~e.si*
alesheikh@kntu.ac.ir 4
SYVY-AAYASYYY @

w

dodfo

oS (6 S ol 3 CES § Sy oS 355 00 9T 4SSl 1050
ot 50 (loatsS i (AE L 59,4 9 @ge Sledbl 5 e
b L She cupae [V anS o Wl gl 4 STy
PGSl SanLTE o aledin 5 GBs  Sialea aiejls
S Dledlbl g nosls 31 asgy eolatwl § asbings piy Sz 039>
Sl 2 4y azrgi b ool 4 2555wl jo QIS (g0 el

IV] sl oas (bled il i oo 5157 (l3ghs aile a2dS lsSL

e 33l oo aljl aiile (gl (S w5590l e Sl lame )
go0d 6 ed (Fle ) Slacamsl g oja55, (S5 ki jo LS &
2By o gk S9zs 4 L) St B S g 00 1S slajls
Siledo g Gloy Hlad e Cudgazme (S (65lbL L Voons
Sroaly & sites olyen owdcanl bl 4 oy
sleailebs ¢ Ldos slos ;o9 Coonl g 08,5 Fosuomy |, gl olusl
Ol Supde 0j9> 3 Sjluge Jatez p ) (6 pF peeal Ly



J. RS. GEOINF. RES. 3(2): 345-362, Summer & Autumn 2025

(YFY)

VEeF sl g oyl F oyl o il o ilSo ledb] g 493 1 i slo ity jy (rale 4 pii

bl @595 ST dnte carass 4 allie cnl (golpidny it
retlSe b ol p00) S35 (6,00 13 slapty o8l S 5 51 6 50 e
5 (s Sk w5l eslaial b eyl sy elass
b sas oo (Bl G5 a4 s (nl 3510 5 o0 asgian (9t
Iy Bl glog b Cuxld pas 4 bayje sloyial)ly oodas
Ol podle aS oaalie 4Ll &5 2 1) @S 5 00,5 (gileans
Sldbl 038 5 loles a2 (g5, 52 STre 9938 4 0B )8
Gy U axdlbge phu ool oL 0 byl oy 5 S
Seh oolaiwl oyl 5l eas b Siad  Joo o (glwaigs
g Suxbad pae slagy )l iy Sl i (0l (6 0 Sllas]
slagan S @y b il Joo slaally polas So
sl ly Jas wlgion )5 Geizmon 0 oo pald )5 sl ) ilizee
Sy ooged 2l (gl L 36 cou gl it bl
osliiul (golel SloSeS @395 yaebin Sln pine Sl
Sroaeln 3 (e G s Cnl 5 (BLS oA )lS S
odalive Wlgi oo ;)5 (Jliglgicdy S oo Lol (golawl 81 2545
Wb Lol Ll oS &y e ajs8 55T,e oS 51 VIS e 4z S
L YIS 5 ot 0050y GLolE liee (omizpn 03 L)
Ol (o @l Sl ) n BB 5 mis ST 5o oo S
g ddasdiz ol gl o wog drwgi slalil pleol 45T was o
&8 @bl s ln hos 6,10, Wigi oo 5 )S0] Soinr

S50 pol,8 28l byl o (goluwl #DE

G Al 59 0

Sty sbailols ol )0 05250 Dludl 1 oligS (59,0 i ()l o
90 & M Gl Sl salddlll e Copoe 0 S e
oo ol 0y sl i ) el odbpads dosaza )
e S 55 preal Glaiiy e & Gam A5 5 W o

Syl pelais! golasl oMl & 565 g OV amass

el o
Fom lulid o plie g0 p0l) (arass 5 golasl Xl a5
et g Sl DLbbe falS )5 oS uad Jelse I ol
9 oLl Liwly cnl 5o 098 o0 Gy Giluil 9 Sl 5L w8
S (oo Ll Gl o w5 Ll el (sloe oy (6 5 S
aYole 5 a8 @dgedy Jl sl 1y p3Y s o youy ol aST)>
CrS e Wilee el smdcn] il 4 Gl b
lacs 5l 5l osliial 5 el 030205 42 LS o pae sl S,
2 Gl JSKb a4 Wl e ol pamads 5 oL, 0 (ng
Sl aile, Jiho 4y Sl slial sbabls 5,510l 3l
el Sloo e (sluaie 5o sladlo o 290 &ly e Sl
Ored g b G Dol 5 Glgls sl s 4 gl
Cilo el 5 Sl STy 5l B slag)

@) 5 Sl SRl Jelss (o 4 (ST hend o e slavsly
SIpl pl il (690 Sleas o P! g beslu ) o5
aois sl gl Cewyol Gamass b b b cdél a5 Cglhasls
1, (BSS) (s S el Sliity slaailol & SLom 55 g2 o
ool (pi5u il g C8s e aiilgi oo 4S WS (00w
SrSpeead Glatiy laalels ey Gl ) Gl 4 ST,
5 Sl Lol @olie parass (sjlodings 2 039> 2l 0 )
55 i glin geaS g Cupalad pas Ll 5 55 (el 0y S ke
S bl g (o miie SThe dige asass 1 less
sl MBI wdgots @joi 5o sulS Jalge Sl JUES (sla pnne
9 Sl Dbl falS 50 GloaiS i & g Wgd oo Cgmae
I¥] s o W) Slo jowas ollee SIS sl

amass (b Wl G (St Sl (o S 5l (S
ol golael oSS w5 g &y &a595 Sy (solael OMgs
Ol &8 (TDR) ol 0 &g 25Ty S1e sl2l 5 (2ib
alolddly jo oLilyd 4 (559,80 slaseS )l sl (e Dlacss
Ol TOR ST el ot o S o0 Joo anzls 5l oy
SIS 5 S oo Jos aliwgs iy Seinadd 4l )0 Sl sloo S
Slles 0,58 Job o 1, easdccml slacurez 5 golaal 35100 o
(sl L 585 5l [F] A o 5 555 (uleio 5 ol
(el Ol aiile (59,0 eI 4y oo yiws poe o @ (L3
Gar Mt b ol lajola 5 (b lacaS (olae Slse
Sloog 5 g yiad 5 g3 31 S26 bitee Gl nl i e 42150
Lul s 55 ofagr el nlin (o 50 osudeal (bl oy golal
Sydsr S Sy anld Gl G Ygene a5 5 lubL 5 axis]
(ool el lome 38150 byl ) (55 e bl iz o [0
6 adsl lasls Gl Uy Laiies WaolSails 5 ol
Gl 1) (Balesl o pd 4l @) 5 Sl axtys 5 0 NS os
.MQGA

S bl i 50 el 0 Cu e sl el 5 laible b
el (Egiie g Suxte (5l jlre (58,5 a0 50 p3lne SO Al
Sl el g der Jolsd sile Bl Jels el
2o ool 1395 3550 50 (G357 90 Aty Ca e 5 (SN ]
» Gl Pl wiile wwlles Gl pite 5 Lgy cotle ()
98 wcilidee (Sloj slaojl ;o Lol Sllags 5 (bls )| slaasis
OBl b asS oo iz gs | 09 » (e g bhanis glaailols ()b
o9 ol 8 Lol Gl b aglye 5o gy (2iSTy 5 wal)l5 g e
wliwg iy Setead Giludine e 5o Glod S Slills
9 2 e olr pless So 4 5l Glizes Ll el sndplodl
Baassiz ool o (S slaosls wilgi 4 08 g0 ol
&8 Sl date e Sln ) o5 5 s slaetsNl
[7] ass aleo) e



A.A. AleSheikh, A. Parvini.

(YFA)

o ol g T pol Ae

Co e Judos gly (g 5lwaigs sloJow (ol pogdle 1] o3l o
e 5 5o 1y ol 318 (sl ples o loglejle 55,9 ol
slozel B Gz )l SO oloul 44 6 e 5Ls oaimaylid a5 o,lai 592
Sl slizl Jols o5 coal baglajle (39,5 ol o pse sl
Pydse Slles Glaazly o sladhie cad wiile

(ol g ol g 23Sy 5 (ool pilins ailinngs p it Sllos g 98
) 5 (St slaayg; siepllas (b)) 5 Jelod Cunenl 02
slolze g b WL L agzlse jo 5)hhdl eSS mje5 )
s bgilly 4 azg b [ wse plaszgs 1) Ml )3
Silwosly 5 (b (Sludl Stz 055> 10 9290 slates
slaygme 5l (S plpear (olad oS peas Sltiy slaalel
Ol (rl ) el ol jlas 05> (nl Dlidiad 10 j5ebsi 5 slS
o el )5 g aiad a8 (g1l lgieas (GIS) S SleMbl g
Sobds a8 oo Wyl gilujolanel Oldes (g3lwdige 5 Cu i 1o ol
Laosls Joloxi 5 (33105 wspslanz 50 Wlgioe pim (nl (P
Slbae 5T 51 Gy Jaig e 4 WS 5 bl 5 L Loy
podhe [V] 5,5 )18 solauls g0 anxls 4y Gl al> o j0 (golaal
2 e syl ol e85 5 G iuelin sl el
Sl s S e | Sl Sl 50 i G0 SleMlbl s
slaglole 5 plaiid 4 lapyath Gl aiiS o palp 00l
g b Siloaned L B aamdge (Gl Gl S pae Jotes
5 Sl (g5lwoskel Gl ee mlie 330 551 4 Cos walizes
5 Slasali Ll gy ainp GolSe Hansd Grien 5 SIS
Ll ) e «65,505, ooeiz 1AL aniS aladl colual ailie
e85 Gl il e 2aSTy ey 2lS 4y Wl oo ¢ Sl cymals (slvo s
wolaidl 5 Slusl slasely Gails, Blas 4 5 milie arass o
oxbangd el o3 Allie ol 50 led GLLE S s UL
ol 0aBooly oles V SE j0 a5 job les .ol oulazd 3 las o
OMxe ;o oo mujer STy a4 slawl GleolSlL 5l golawl oY
@ 350 Gl jl e 9 Mgt 0 035 Ll 50 9 Jlo )l dilate il
g o Syl Lolis bl

s &‘/‘ y . """4 P .
solte/

P w0 i g O’ aard (6l 1S o

lglos 4 F5e gl 9 (550,200 ¢ grbo SLML Slidas o o o
25 el gloiiy leailele ol o9 slossg Coonl )
b Ll ) GE W T sl 4SS (51 (Sl sl (DSS)
laailolos ool [V 18] g 00 jlands 43 L 51 g el e 51 50
5 alins Jo an )b il ylojlo Sledlbl )l 5 5l b aals L
YN Jlo jo ol )en g jeolelle i oo Sgutn |y (5 S poenad
33 onte i (HSC) ailiwgsd pi (paols 0 020) 45 oS oo oSS
Ll ojls caloplud 5 (b LM @ @y 5 F5e Glogaly

Olsieds o posy ol ilazd 81 3 1 1aS canlow g o )lade 4450 550
(sl GRS ailings pdo Slaal g ly2n Zo e 55 gulS adlse Sy
vl 3, mlio

IS 5L a5 el el o) 5l She as S shabn
TN 08 oo 08T Sl clils alS sl et Sboj slaojl o
ol Cu pe g 1yl s 5,20l aiile glacdlad Jolis (raols 0z
b L Jsb jo Sl g el Grals jslaiedy (Son a5
[al .b‘ow@‘).\c

Ay 5o (oob) Clido aS wes o i Olosl mel> e S
WSl b alex sl Sladl S Gt loac> o5lwaigs
pac (Jlognll ojls 3s2g JBgdex a0l p 5 29790 Cupoe
Gleailols drwgy walize glag b S o Soomy 9 lacoakl
Slagle b allis & o6 o |, e o pFaas Slsiiy
Wl s arass 5 Sl lSeS m 568 o84 pamis
Slaplejle o5 cuadly ool b agally ol D] slue 55952
c.ﬁl.uo sOu\JQMT L_sl.&b&.&l.w).v) l.l @L:b.]a.ou ) g_A.LC‘ AJLWSO)A«J
Colld gsie lacagll o il b glaand 5l golasi 5 dgue
ol Siolen (ol poodle [NY ] Wgd e wais WS
5 oot sbaplejle (g slasles alexsl walize o550
5 2l s 5l pliebl sl Mallins ooy SeST slap ol
el ooy LI pizen DY il (655,50 bSaS 50
bl woldes Jole sles jo Sledlbl ads5 o pléol 4 Caday
Gleasis oloul i jls pl a8 el aily « ol 595 U ajLs adsl
aBgedy Jobs awlgn a5 cewl osls &y pyow slaailele 5 (598 Dol
3l S S laiyd poled e 1) SleMBl 3:8s g
slog b sl a5 L2b) Gilea sladae sy Sl
et olisam bdae onl il 35 ,e3 wloads >lb calise
Lol ] Sl S s oo T3 3luosle 5 (6 S ppancs
5320l ¢ Solel asile e Jlad I glasgaze Jolis byl o Sloe
W as i 5 S peS (S 9 b0, w60l (Jaig Jo (el
Do el sgs

Gl L wlgs oo alie lashug; & @ ol Sln ladoe dnngs
ol 31 el 030285 53 g wnl b ly sl sl deall g
o Sy aedd Judo 4 Siiaad o oLS S coles a8
4 Sudidge (salS Jale G omscam] slaciser 4 gite 3l YIS
VUYL CICIUN VN [N CRCPVRIEOR TSP SN CH ISV [ D
Sopde (Jonll gl plnl Sie 5 @t solaal slaSeS
b 5l b slacaalad pue 5 olilas s 4y Slasl S

lgio 1y Sy (2alS 5 s ya0b ol (nl g cosl Foszey (ando



J. RS. GEOINF. RES. 3(2): 345-362, Summer & Autumn 2025 (YFa)

VEeF sl g oyl F oyl o il o ilSo ledb] g 493 1 i slo ity jy (rale 4 pii

Lyy] Dgd o 5, Ml Blaal 4y Slows g (55,46l 5

5 ozl golaidh)  gilal slul plol asle Sla gl
Sals 1S pronal Sty sbaailols 05aS g (Laporacusy

r—g‘ Aid station

= . , JM\* Local Distribution Center
- - %,
_'u-%_’ T _u-%_’ g; Evacuation Center
~
. 3
& N _.—-—-'1*—/

Y

Al g puio u,..aL 0y ) JSS
Fig. 1: Humanitarian logistics

Sr2elp 55 peedl (Sloily e SH VN VY la L
ly (multi-objective Master Planning DSS) adsssi> asl>
a3 S slpriny (SHSCs) Llasly asbingo yin u,mb R EYVE S RUNIRW
srSolal gl bojlne I lasgeme l i Jold s
e G g ddasair Al o (sl e, SG SHSC S 0 Ses
SHSC (ST 53,20l 5l oo lp gy syl (2L,
Toba B oS (o0 S8 Q05 ol & s (ol etz o
(Sl e o eloxzl i golazdl slal o Jou8 b o Slos
oSlae ol (sla,lne [VAL wijgl cans @ o cisu il 5 ogdle
&) 5l Jols el onisand 5 a5 o lag ] Jus po a5 (sl
e &) (hore (5 lcailys (Slas an39) LIS (osls i
b goeabo [YA VY] il ()5 sbsy) Sogll Lrals g (e
G 5 e (Slaitdy el SV Lo o L Sen
L agzlae o dilings iy olowl (glro iy o o gl 1) (HDSS)
ol wiols anugs A3 asle (L3 @Ml (9 5 S (xmb L
S g 09 (e gliil Hgise Ko Gluderd SG 5l e
ol g Ll [YA] ol oot LS5 (kBS) (ils p (oitine s
Sl ekl 15 croad Sty ptac SOYAYY Jlo o
Jo Sloge )l 53 o5a0 e Ca e po il 5 mlie arass
Joe SG Y0 Jlo jo oo ¢ 5,08 Y] o5 @l s o

oo Joe G ad lgieay | (SMSP) o gn )l iz Bolas asli
J> lr Joe gnl o8 sleidny pglie s (b (6l (egras
dis lasts; 5 )bl syl (Mg bl alie
Jlo 58 oKen g ol pale [N Y] ol sas o1l ylaiisd 4y oI
Ll o1, (THs) Cdge ( Stwadd ST JLiiul cad )5 pogie Y19
dng gl ye s Gigy S bapl w0 (Bime mlie Cusgasme

sl @y Obes 5 Seuls Vet Jlo o Slides b
sty i qz (05) 5 poesd Slotiy piec
conle w azg LYY wis 5 B 1) ole copae o )kl
olael @5 sl 5 ol G L Ly slaools Sl
Sloanljd Cauenl (SDSS) SlSe 15 peead Sloiiy slaabls
2,5 gyl lgreas SIS SleMbl wiuw izen ailes STay
Sl ) Gl (G soosls 3l oslaul § o gl
e @oolr Voo ) Jlo o ples 5 g 035 0 ool 21, Sl
LaS 0o ,8 sleiay 55,5LaS )kl Lol (632,400 2 < SDSS
e Spprabp 6lp w5 ylnl (e e slaJas g lassls plesl
)l gyl o D1l 3Ly S8T 5 (silage i G2l 51 Lol
clag Joe SO YT Jlo 5o 50 oLKes 5 LeaY Y] sas
L aS Wolo drwgi ol on Co paw gl GIS 5 (i o)lrssiz Sl
O 4 g odd (silwesky (Python) (el (omagiasly Gbj
S5 oo S 5y (S5 Sl & (s o 0 50bisS
Oy b ol e Heige o VoYE Lo o ol Kea g oldl Y]
S g S5 slrools pleal b as  wo,S all M 2y 51
oSl il g gl wile (pmgiaslny slagl; l eslitul 4
Iy paaste ol XLl g oauomn sbo)li8le 5 4 5Ls «(JavaScript)
WS oo o (2l e (1 by ) )l Glgreds g 0S (0 S)b

vzl
2 Bl Gt 5o olaal B a5 9 OMaged arass
Jodo & (TLHS) C890 10595 351 po ol (ol (L Slibos o e
585 5l m akoldl 5 Lol clles 5l Slaizy s byl LUl
E9o30 Ol & 6 len Sl LYV Y] 0 ls (goliy cormnl canzls
30 Ol g jg0lgll aslaisls y ailings yiy 5 snio slalasrs o



A.A. AleSheikh, A. Parvini.

9 ol Geis JT ol A

aoold ol o i g >l jo0 (sounie Shlje a5 cl saiplxl

0l emgitaly gl 0k b xS meeal jgige o olen
ol a8lydnnsgi €SS g HTML ey Sl gl s (6 )5 Laoly 45" Sl o

oiules 1y ol 0 8lee SsK g e (5 lone (A sles ¥ JS
anlgm> ahl il ol 51 S e 3l (ot ldse alol jo e o
D Juols wis (] 0,515 g LSl 5 gk S,o b o

User Interface Layer

_____________

Model Parameters Leaflet Map
==

E <
=
izl
=
/ Genetic Bestiohtlon  Tabu_Search | z
.'_' algorythm f algorythm | E
F -

-oneew G)LW AR Y
Fig. 2: System architecture

o0l ol5L
4 Migration 1l 51 oolanwl b i 00l oL casdllas ol 5o
oS Cewl Jaaz e Jolds ools oL cpl el 0ays I oll ol )Y
st Jae a2y 5 oS oy Jolsh oo, bl Lals
el oadosls iulad ¥ Jgaz o ools oL Jglar wledbl il >

ools oli;l; Jﬁ‘» :\ de&
Table 1: Database tables

Jgo> ‘éli e 3l
(Tables name) (Tables definition)
cmds ol oL 35150 SleMbl
Idcs e 595 3510 Dl
ecs s 351, oleMbl
35 S 9 ool 35150 s Joslp oL

cmd_to_ldc_distances
e
Idc_to_ec_distances alss Sl g o e S1e o Jolsd Sledlll
scenarios gy )L Sl

Joe (g Sy Sledbs|

configuration

wlad (e g olaws esd gl silwange Joo G ol as” wols
s S (S 00t 00,90 slols 40,5 aneS Bael) TLHs
039 el Slp (295 GrpS el o 5B Jele sunas,
(o Wiz (895 (6 S el 3,509, o 5 (25 ST g Cure
33 gy ol IYV] el el s il cus 5 s sl 538
Jodo g 285 18 eolinalsyge YoNO Jlo po LS alil an;
Oz ok pleol oLl izl ) ey Jolse mie 5 (A Cole
Joe 5 VY Ul 5o oLSen 5 JlsSuly 0 1 00 o e
Sty aliwgs iy SlSS G575 bty lp go0e
s sleayjo g 55l sl Fuly Hloy (ralS Jow (pl Bas aisls
da Lol aig olaws pss ol [¥V] ol glos) slaslag, iy
(Sl GeceS) 690 YK A polie 5 gl sl
aibhie ;o il paras Gln ) (S olr g gy Sl ess
bapl ozl o 55 5 b Ll ol (slailjslgs jsboas 5 WS oo (ateiee
95 slaosls jloslital b g 925 o0 )l )3 i)y sla Sy ool 21,
Jlo o ohlSes 5 el ol sad (o Lael LT o 555 35
&lp 1, (@d hoc DSS) cdse 1u5 o (gl s S V410
3 e ol e S Wl wlige iy glejolanl S
SansS abre lp Gilotinge Joe o g b SlaSSS
Iy agaz Sledlbl DSS (sl S oo o3liias] 00iiS ol (6 o5 panca
5 P SSpeedl Glaarog b aSoe plisl el jobas
atas sl 1y 093 8,505, gl vyl ses @l 1, Hdclas)
o S50 5,0 laglin lon sl e 50 SMged ol
@ 903,S iludinge | By e ploj a5 isls plas Yo Ve gl
Sleas o
SIS PO S Wer s ERE A 21 P SR L e
&% &l TDR) L 4 Sdge Gsly Mgl (arads sl 25l
ol sl cS0ls drgy Lol cnlad pac o golael @3]

3 oo 5 09l b o s gy Ve

coxylr 5l oolitul L) o5 peedd Heise Sy wols oKL S
Ly fl el )5 Lty 5 g (lal> og0 (Bolas 540k
oaass 5la DSS o s SDSS dxwg 45 aisd o lis Slalllae oy
Shole unae 3 solaal @M @ g M Sl sl
(e slacalls plesl L bbb cpl .l 5,95 5 Sl Cavanl
g ekl pas (B85 Sl 0 Guizes 9 ledige g Ll
@bl 5 2550 4z S R Sgae & SBN pS preal Dloxez 3
QS oo SISl polanel wlides

S S preal Hladdy dedse plunw Ko asllae opl jo

Glwooly sl (65,15 Ll g Slawanal (B3l 5 jeige 0oy oKL

(Laravel) Jsl)¥ cwugiasly oz la 5l oolainl b i o0l



J. RS. GEOINF. RES. 3(2): 345-362, Summer & Autumn 2025 (¥oY)

VEeF sl g oyl F oyl o il o ilSo ledb] g 493 1 i slo ity jy (rale 4 pii

P X = TpuXijr > ®
Vi, j,w, fiw> fiw, f ek
Nipc Nc
Zinvjk <C,, Vi, k )
j=1 k=1
IIN
Zy[j <a, Vi *)
Jj=1
z,<n, Vn V)
ny
D>z, <N, 5]
>al>s 4c goaro N=1, .., nn

1=1,2,3,...,ncmp
J=1,2,3,...,nwc

E=1,2,3,..,nc
w,f,ms=1,..,
(solasl ol 8 (Sop ne

olsal slolL acgaze

e @35 S degene

0155 5510 a6y

oS modae £ ‘;':T W) Yls 4c gome

e%l;'d}fﬁ)ok‘sylfdl,éu} dek

J e @5 S e gl dlal oLy (alold) 450 Cij

€ al3 35 0 5] e g 0 o (o) anie G

k Lngf Slaws bk

e 5 S il €

foW VI o adye cond Rup

N a5 Wlgoe & e @i e ol cuyiy Mo
<09 oolazuwl

OSoe (e @395 STy Skl ggezme NT

4 g oo (oo 22395 35 0 S 4 s STpe olaai gl X
caS JLo IS

Jolg ggome oy B

sadiosliial e 3510 slast ggorme o A

e w55 5o jo Lol YIS ggazme s O

Slol gb¥ls b, pa

41.‘700).&7)& oaoslauw! 259 )S‘).c Sl Zn

Lo Y ass 55 i olaal oSl 51 ol S 4l Vi

YIS @ adss 3500 4] e mis S0 5 ool o ply Ve
w‘l..o..au)yo u.o‘).‘.c)b..&..SJLu)l

J e ays 35 pe 4 i olaal oSl 5 byl Y Juie Xk

€ alss 30 4 e auys 350 5l o)l I e Xek

adlaio g yped oyliol GBSl L Wilgs co 0,18 cgolpiiin Joo ol jo
ool s a0 eols oL I, e, 4 bogype iledlol ¢ ais jg0
(@ble glp Shyd ol o cul cnds b glaigSay Jow

il s 1, S sla S o o gt
Ol eyl g eals ol Jglas 51 el STy b pitann (o]
o o 095 5L 00 (glaosls 4y gl b oS oo S ol 018 4y

aJM L

bl slasls 0590 0 aleodls (o 00l WL o ail ansls
ool yo solaal ols 5 Kby oS dié (ol asile essdca] ol 3l
8 Oldllas bl 5 Sledbl cpl ol sadcns Glize Sl
Ol &S cwl it lagan Soy Jolts 5 oadenlas
@l o 5l anle @lal g & 1) (G3)lhw glagan S

Lyl ass solar! looylmn S o g (65l

a5,

RN
Siloante @l la>pegs Gisaabin 0%y, S lie (nl o
ol 32 (655 s 590 9 n )| Alingd iy (el 052
Jol a0 53 Olize o e Sl & (dove @598 8100 (arass
odb >l pgs al>pe )3 LYK @595 (sl p addss STpe ol
Flhe Lol i) ol jo Lol colad pue Coonl 4y 4z g bl
s alols ol y 48 BLLI gblie Cones Lol alss
05025 Silwainge (e (nl (ol Bun 305 (o0 draloe 9l
Zilea 2alS s S0 Sas il JBlas 4 b | ey
5 oadi ooysly Lol Eals ialie a4 (peyied sl ead b
Sy sy ol el e a8 SThe o owilegdly BLol YIS
e oo Bl Gl bl )0 mlie 5o Copoe Gl mala ),
e gion (S § S slapty sl wlatetise 3246 L ¢ Joe ool
Sl 0518 5 oo el NP-Hard Bl goi 5l a5 alie ol Jo
sl )0 63959 Ol « Sy el e e Sl ol
(e sz LI L 09 b o oolitul degion (Soin
Jolo (Sen Sl (n e 4 U355 o0 D90 5 A Siludinge
el 25 2 Joe cnl o b psite g b el )y (2L, il o5l

locyogdzs g S b

min f = z[zz j+y(22ukj

k=1 e=1
QD)
emp Lpe Nipc NeC
Bl 2 2.2+ 2 2 Vi [+ pu+pa
i=l j=1 j=1 e=1
nipc
uek = dek - Z xjek’ ve’k ™
j=l1
e
SUrp, =inv;, Z ek Yok ™



A.A. AleSheikh, A. Parvini.

o ol g T pol Ae

o] adgl polie as aos o olas 1y Jlo)l YIS jlade pgo
ST b llae ke ol sl o0bats S L o asly S e e
A 2R Soge else ol (Y wsly bl
Al o 0 Lylae o b ST 5l aS Lae oy ol oaubans 5
Gl gam sla iS5 )0 5 998 o0 osliial o oSl szl (plad
S bl po9e9,S P93 (A ;5 ) Sl S oo i )l
05 & o (nl o el adlllaesjge ddlaie jo a1,
amass 395 | 4l 351 5l (o Gl o515 58 )0
OLas ¥ US55 poi9eg,S cnl oS JbSbe 5l (slgas om0

R PR WIRIRY

olial dE3ly il
(Aid Station Index) syl Y Jlads
i=4 (Quantity of goods shipped)
paimesS il i | | | | | |
0 250 1 0
(Part1 of Ch ) (@' [ ’@)
j=0 i=1 j=2 j=n-l
e i S el 5Sa sl

(Local distribution center index) (Evacuation Center Index)

i e o ‘ | 3 | 9 | |

(Part2 of Chr

e=0 e=1 e=2 e=n-1

£33909,5 i led ¥ S5
Fig. 3: Chromosome representation

ol Slae 5l Wl le w )68l cpl jo sadoslaznl sl Klee
Sladaiiss oS 5 Sloe «(Split Rank Selection) oo i’ (gaisds
bl oSy Kee 5 Jgl Liw sy (Two-Point Crossover)
@l G Sles g pg3909,5 p99 (i sl (Order Crossover)
Reinforcement ) o9& (6,.50L 5l (yioren .(Swap Mutation)
o3liil S5 sl sl el b a5 bigy e 512 (Learning
oadiodls yioled ¥ Jgaz j0 gusd (6,mSel sle el )by ldie o

S5 sl (S8 6 53k sl sty e Y Jpue

Table 2: Setting the reinforcement learning parameters of the genetic algorithm

b el )b (S
(Parameters) (Ratio)
@ x5k &5 0.7
(Learninig ratio)
W) Gl &5 o1
(Reward ratio)
(€) Slessl &5 03

(Exploration ratio)

50 e Sledl 5l ol > a5 WS e aseie (@) 580k F 5
blod arids polie 4 Cad (Q) CotsS WJSLA polie @Lw))‘j)A.g
Wy oo e Sl b i pe 3ldasl 4 e o] YL o 009
SHIsl 55 S e Sl 7y 5l ol slie S Lo

JRCH &5 S e 50 k oxile Bl Slal Y laie
€ 4l ;S e 0 k Y sazs oa)ﬂ,, slolas lade Uek

surpjk

Voadayl) 0 a5 oo sae (6,40l Jae (g Jge,8 j0 Lol Bua
Eoorma Joli cwlul adlie ez aile, JBlas 4 ccwl oulasl )l
g oaid 08,9l p (slolas Egorme 2558 1o olasi goemma o Jolgd
Y Jag\g) R ‘_Am 31 ;‘)A B osloudls LSéLb‘ 6LmYl5 Egozmo
69[@‘ Lng‘)!lf 9 IR WA 00)3"}: 6Lohu JJQLR.A Ml}(.o L w).: L Y 9
bl b sollas oV calises glgil los ool (slacons ajls 5 oo
2 &3 Sl NV S a5 0itS o0 (rendl g Ligid oo iy p5 F
2 boas Gl Wgd el (Joliie) ol el Cand S ol
OSan g 9345 Wlie 3 oad e Bl s g s lailiul sl
350 b b slacusgame & alaly copl pogdle [¥¥] Wiloasspdans
35 e o a8 |y ks 35 e slaws # aluly ams ge Lis | o o8
s b 0 e 3g0mme S Jloyl YIS oyl 4y il oo o aj95
IS @l SOl o meaze bt 5o @iy Sle Sleas
o mie She slass 0,5 sgaome a4 ¥ oakaly ccolys e e
Slagals JS olass 35 A alaily 5 0500 5 o alne G 40 4l jarass

A.\SLSA ds&m ‘)

L5 o5
bagi 00 1S jsba @l slaghy, 5l (S plrear Sss psNl
ol 028 09> o NPHard Jles > slp ol Simgy
T @ el onl Gzl Wy, cenl 0alatd 5L 4 albings 22

el )
EWAROWIESRWA S
ol (Saijly ab duslxs Y
el sl ¥
olly cax oS 5. ¥
OS5, 83 2 i -©
w0l bl by b 398 Jolpe )55 .7
Ghol o g i Jo ln ead b pgise9)S
olaws b sl pgjgeg,S Jsl (idu ;o bagys slows .ol oads JoSis
G ol 53 05 A el addllaes jge adlaie )5 (e g5 S5
sl ansb |y p5 ¥l g 5l (SO wilgs oo
oaipo s &S Cawl yao b ply o5 Jade el cpl joi 00 Jlade o
(Jeglgreas Sl Y g 595 sl abgr po 398 35 0 Sl puse
WBL yho pgjeesyS Jol w5l pew il b 0F Jlade ST
2155 St s il b e 155 55 0 45 o o sl
sl sl YIS
Srae 90 ALl S ol o5 o > cpl o ig pate 90 al,To
WS e e |, goloal olSyly gl eyl T el Jsl penie e
als g oS oo Jlojlabg e @se8 35 0 4 1) solaal SlaYIS a5



J. RS. GEOINF. RES. 3(2): 345-362, Summer & Autumn 2025

(Yay)

VEeF sl g oyl F oyl o il o ilSo ledb] g 493 1 i slo ity jy (rale 4 pii

O @ bgrye slojed i g ool ey )8 Qlail Gulul 5y 05 L
Iy 5090 dalate wilgs co )l ¢ piorad .aigd oo 00l islad oyl
S cdalol jo .auS aseive a>b b District (gaie 5 (63,400 0 (5l
(APR) 00y 3] Curaz 755 ol Joo (5999 (sl il wilgs oo
I, (Configuration) piwws gois,Ss 9 (PP) (55,40l Gloj oy90
Iy OBl ol )5« Tasks jisw .auS odais Parameters i
4 bgye sloosls 4y Update Data aeSs 3l oolawl b a5 awo oo
Llagl 5 sl (guyiws ool oSl jo 35250 Jshr plo by oo S
and o 05l IS 4 Create INputs 4aS's ¢yl 5 0gdle 008 iul g
Olgie Loals ol Jgar jo 1) byl 5 00,5 < i 1) Joo (sboisg s
obod a5 el (S8 4y 3 anil solaswl BB oassl o b auS 0,053
g s Lo 03ls oL L pelitee Ojgody 0udSS lagie
Sloryort 8 1) gien; wils oGl slaosls ;o s &5 2
L )l dayelly 5 lasog)s ole Sloakas ploxl 5l caiS (o0
cdl o e g 00,5 L2l Jae Solve Model asSs (59, » SIS
oddosls yialed ¥ S jo o idy ol (>lhb aibe go 595w 5l el
el

5 WS oo Jlo)l Hore Gk Sl Bl pies o Joe S al)d 0
B a Joe sl )5 i o plesar B o Jol la 155
e b i Ll 5y ialed Jals Lo 55 ol 93,5 o )
ool e 2595 55T 10 olawal (sloolly Julds o5 conl acis jo
b aSoo S5 I8 @ s Gules ool ol 43S 815
S S e ) mis Se s ell Ll Gl esgame
Wad e &8> LS Gl 59, 2 1) (ale SKLaS )5 &S
Jlo)l Slasz s Y (695250 ylime 510 pb sl (gusie SleMb]
2SS LS (oo onalie 1) 00 Goml 4 SYL golaw SIVS
Iy adads o1 51V Jlo )l dolin o polae wilgs go )5 lads o (g9,
Sl s Wlg oo )5 eaddss S0 (59) 2 SIS Lol jsboas i
&9 Sl 5l olal slayol> 5 (Sip slacas die (ol cél o
Omb Cand jo alaJgam jo Sledl plasled caslie 1) Joxe
058 o0 B 8 Geyiws jo bla gy, p SIS
Al oo paal 1 558 ol 5l sledigad Vg £ i sla S

692 sbailoly 4 Cas san] Gla ibl coeal saimsplis (v)
BLLSTE i rizra 0l (Sl (A A Sl (et 50 9 Sl
Sl 2l 5o W Jlel o 4 Jole Lled yliee (0)
@S hee Jolss a5 slaisTay oS po pebas 1) 423d8 ol o
Jolete Sl 55 18 Sezge ils 5l ooliil 5 aya glacs b
75 6 xSslr 5 eyl SVl Sl eaniS e a2l )y (ol

Lre] ogs anlss doe sla ool jo ool

depian (Soinc 0l )55/

s oAl 5l del el e Sl B dsee sskien
oolaiwl de gian (g gzimz 1,931 51 oSS i oNl Jawgd o] gl
iy (e 9ria Sln S5 g9 ez 0509, (0l 0 S
£33529,5 Jsl 25,0 0 lbmlr S el sl g5 <5 >0
P939e9)S 39S (R ) 0F plmlr o plilipgs 48 25 >0
€l )3 (oo @ig 35 oSG (09938 b Bl ipg £95 25 >0
b ceiliie gangd 4l Syl jho ol o jlade 1S >
tbe bzt o o 4 S o2ysSl 50 adsl Comex LSl
Dgdige o ol Hlake (0 pl 4

&g S oI5 Go9ree a5 L Gl e le g oS>0
ool e

Olojed 9§ S (o0 pll (Bolad &jg0a SIS > (nl LSS 8 0
opd glime Glacand o g Al IS > e Saijly Jake
GG slass 0,3 18 oolaiuls e dcgien Cend o U o0gd 6
ol oaiaid I La3 0 VY degion Cand Job o Foo e o0 oSl

6)?)5@/1
kol adlie an Sl aghy (nl jo cal Ak g )8 L,
b o)lS Jga Gide 9 Jae slagsgyy oiuleiasss Jols
2,5 (Affected Area) ,5U cov axl isu ;o el oud JoSis
28,5 )5 b SO L3l o a5 1) s g0 il col o8
City (g el Q! 31 G auS Gl g G 5,k 5l el

Model Inputs

Affected Area Parameters Tasks
[ Region | [[arr | Update Data
ol = 0.75
3 | [Frtowm |
| District | | Configuration | Solve Model
O et st —

Je sleseg )y mulais 6 0,18 Ll oF JSCo
Fig. 4: Model Inputs Setting Interface



A.A. AleSheikh, A. Parvini. (YoF) 95 ol e ST piol e

s & Y
Ry == Leatiet | © OpenStrestMap contributors

Quantity of Water Quantity of Food Quantity of Medical_Kits Quantity of Shelter Total Commodities
From To shipped shipped shipped shipped shipped
Shahid Shahid Zeinuddin High 2351741 28215.25 313189 2821.52 57686.08
Boroujerdi School
Shahid Hazrat Zainad Kubra 24460.51 29346.75 325749 2934.67 59999.43
Boroujerdi Seminary
Shahid Farhikhtegan Girls' High 24460.61 29346.86 3257.50 2934.69 59999.65
Boroujerdi School
Shahid 2446048 29346.71 3257.48 2934.67 59999.35
Boroujerdi Baddak Elementary School

ol SIS slaal ol @ bgje s8I Jsozr 5 s phales 0 JSS
Fig. 5: Visual display and report table for the clicked aid station
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Name of local distribution center: | Gaaaa plal . . ot ok
Mansour Nafar Boys' Primary School [\ © i o
! . | )
I\ 4
Water inventory amount: 24460.72 P
Food inventory amount. 29347.00 N \
Medical kit inventory quantity: 3257 52 q"n‘b\ P
Relief tent inventory- 2934.70 S 100
! B
i als sial
Total inventory of goods. 5999.94 9w SR
e
4
5 ™= Leaflet | © OpenSreetMap contributors
Quantity of Water Quantity of Food Quantity of Medical_Kits Quantity of Shelter Total Commodities
From To shipped shipped shipped shipped shipped
Mansour Nafar Boys' Shahid Behzadi 15630.63 18753.00 2081.58 1875.30 3834051
Elementary School Park
Mansour Nafar Boys' Golshan Park 8820.10 10594.00 117593 1059.40 21659.43

Elementary School

A28 (59, 5l ool (e i3s3 e 4 bgipe Sl ooz g s ales # S8
Fig. 6: Visual display and report table for a local distribution center selected from the map
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Quantity of Water Quantity of Food Quantity of Medical _Kits Quantity of Shelter Total Commodities
From To shipped shipped shipped shipped shipped
Religious Studies Gozare Sabze 272261 326647 362.58 326.65 6678.31
School Shahed (Sharghi)
Derakhshan Boys' Gozare Sabze 2005.84 2406.53 267.12 240.65 4920.14
High School Shahed (Sharghi)

ALE (g9, 3l ool alsd 35 e 4y bgspe (5155 Jgaz g (g par e Y S
Fig. 7: Visual display and report table for the evacuation center selected from the map
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Solution Information Inventory Decisions Service Decisions

Model Reports

Additional inventory

Solution Information

Unmet demand

Solution Status :

Optimal solution found

Iterations : [ 1000

Solution Time (sec) : 827.2141172885895

Total Distance : 707699.22094056

Total LDC Used : 44

Total Unmet Demand Amount : 0

2919.4875936857975

Total Additional Inventory :

Jao Jo 51 5 oI55 Jpor A JSs

Fig. 8: General report table of model solution

Sy e g ke lraius oS csslis 1) 4l aiass
ot 00,9l slolis 4 (Additional Inventory) oljle (s3940

Ll oaloals i VY S y0 S wsiiws (Unmet Demand)
SBlol YIS @ by o Sledlbl (Jow gl ol 5 dajizy oyl
ol 5l Bas ases e &l 1) aid enygly slelols L Jls)
b 03,91 5| pliabl 5 WY Jlol e o dagh 5
Gd0 ldz L o s 158 ol ol (dove &a 355 551,00 Lalolss

(Joe Jo by ool )1,SS Slads slaws Jolss Sledbl ]
e @y She sl il parass e Gn Jolgd acgerne
Sl (695250 mhaw g 0aid 05,5l Lol ol coslaiuls,ge
Inventory ) (599> g0 (6,5 paodl (ylgie b ipgo asws el YIS
olael glaelol 51 Jlo)l YIS o by ledbl (Decision

o oo a3l S Gillae 1) (LDC) (e &0 395 35,0 43 (CMD)
S 02 09750 SIS (e 511w oo (Gl ()25 4 e 250

9 Srpoely ;0 (cae (R (8L g o)l Y 5,50 5o
sy S ol 5l sl e eSS e Ll lie Co e

SEIVICE ) s gy (S oS ool s Alawd il (BT o o055
4 o w3 SThe 5l a5l oY ©lyjz g o)l b (Decision
A o s Ve S illae 1) wigd o Jlu )l (EC) adss 55150
Sy oVlail aslss oo o Jsloz slajlas (59, » SSL o))

oolal YIS x3555 3 (53lwe S die 50 WS (sla s 1S puonas

Solution Information  Inventory Decisions ervice Decision: Additional inventory  Unmet demand
‘LM\‘::‘\N:M Hun Search. | =
Quantity of Water Quantity of Food Quantity of Medical_Kits Quantity of Shelter Total Commodities

€MD Name LDC Name Storage Storage Storage Storage Storage

Hakimien Migdad Elementary Scnool 24460.69 29346.96 3257.51 2934.70 59999.86
Hakimien Mansour Nafar Boys' High School 24460.72 29347.00 3257.52 2934.70 59999.94
Hakimich Sontane Qmid Girts' Elementary 2446057 29346.82 325750 2934.68 59999.57
Shahid Ebadi Saadi Gins' Government Model 24460.56 29346.81 3257.50 2934.68 59999.55

First Year High School

Shanid Ebadi Nabaovvat Girs' First Year High 2446074 29347.02 3257.52 2934.70 50999.98
Shahid Ebadi Ghaffari Boys' High School 24460.62 29346.88 3257.50 2934.69 59999.69
Shahid Ebadi Ghaffari High Senool 24460.71 29346.98 3257.51 2934.70 59999.90
Shahid Ebadi ST AreT Nasab Elementary 24460.50 29346.73 3257.49 2934.67 5999939
Shahid Ebadi Religious Studies School 24460.71 29346.98 3257.51 2934.70 59999.90

(oo @35 STy 609250 laie) (dome ma3s5 55T, a4 slowal oL 51 Jlu )l YIS jlade (5,155 Jou A s
Fig. 9: Table reporting the amount of goods sent from the aid station to local distribution centers (local distribution center inventory amount)

slution Infermation Inventory Decisions Service Decisions Additional inventory Unmet demand

LDC Search.. |[ec search =
y of Water y of Food y of Medical_Kits Quantity of Shelter Total Commeodities

LDC Name EC Name shipped shipped shipped shipped shipped

Fgiang,Faucational Gomplex. Ostad Khodabakhsh School 1245.25 1494.00 165.83 149.40 3054.48

:‘j’gﬁzﬂfd“““““‘ Gomplex, Homaye Rahmat School 5334.82 6400.50 710.46 640.05 13085.82

Famang Educalional COmPIEX.  uaien Nasir Park 1788060 2145243 2301.22 2145.24 43850.50

‘Shania Zelnugdin High School Rezvan School 776.40 931.50 103.40 93.15 1904.45

Shahid Zeinuddin High School Pooya School 1999.15 2398.50 266.23 230.85 4903.73

Shahid Zeinuddin High Schoal Khajen Nasir Park 11700.31 14037.57 155817 1403.76 28699.80

Shahid Zeinuddin High School Narges Educational Complex  9014.30 10815.00 1200.47 1081.50 2211127

Shania Zeinuadin High Scnool Ferdowsi School 27.24 32.68 3.63 3.27 66.82

Manarat Amoz Elementary School  Hossein Hamed Park 9566.91 11478.00 1274.06 1147.80 23466.77

Maharat Amoz Elementary School ;L’:“Z" Abdullah Ansari High 1861.62 2233.50 247.92 223.35 4566.39 .

a5 55150 4 e 2355 55150 51 (o) VIS e 555 g )+ U5

Fig. 10: Table reporting the quantity of goods shipped from local distribution centers to discharge centers
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nventory Decisions  Service Decisions

Solution Information

Additional inventory

Unmet demand

Additional inventery Info

Amount of excess Water  Amount of excess Food  Amount of excess Medical kit  Amount of excess Shelter  Total inventory amount

LDC Name

Jelveh Danesh2 Preschool and

Elementary School 42224 506.59
Narges Art School 76797 921.38

56.23 50.66 1035.72

102.27 92.14 1883.77

e g8 STye olile gosz g0 (1)) Jsaz N JSS

Fig. 11: Local Distribution Centers Excess Inventory Report Table
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Table 5: Performance Measures (PMs) for Different Model Configurations (MCs) and Planning Periods (PPs) for a Population Rate Affected by 75%

Configuration PP1 (8h) PP2 (16h) PP3 (24h) PP4 (48h) PP5 (72h)
MC1-OF1 683,700.68 681,095.50 978,225.36 937,754.36 885,068.36
MC1-OF2 24 26 68 97 97
MC1-0F3 2,994.09 1,637.78 0 1,947,381.70 5,765,291.64
MC1-OF4 2,362.85 227.92 3,129.95 0 0

Solution Time (sec) 626.66 617.33 717.23 770.08 657.76
MC2-OF1 690,169.79 7,870,086.24 763,076.92 379,950.14 326,032.59
MC2-0F2 24 46 60 60 60
MC2-0F3 0 0 348,817.21 4,167,381.70 7,985,291.64
MC2-OF4 1,941.56 2,001.00 0 0 0

Solution Time (sec) 647.12 688.61 684.81 414.93 318.74
MC3-OF1 553,110.01 690,747.38 846,135.64 826,390.77 799,666.27
MC3-0OF2 21 43 65 95 97
MC3-0F3 145,056.22 118,573.28 804,90.62 2,067,381.70 5,765,291.64
MC3-0F4 444.18 0 0 0 0

Solution Time (sec) 497.44 616.26 692.24 588.28 583.29
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Table 6: Performance metrics (PMs) for different model configurations (MCs) and planning periods (PPs) for the 95% affected population rate

Configuration PP1 (8h) PP2 (16h) PP3 (24h) PP4 (48h) PP5 (72h)
MC1-OF1 718,033.77 901,111.60 1,123,391.90 869,233.47 790,362.44
MC1-0F2 31 59 86 97 97
MC1-0F3 0 0 0 4,018,683.50 8,854,702.74
MC1-OF4 2,228.86 1,744.34 8,479.42 0 0

Solution Time (sec) 582.87 685.83 733.54 582.71 533.10
MC2-OF1 754,463.01 905,279.51 547,994.16 382,413.74 276,165.45
MC2-0F2 30 60 60 60 60
MC2-0F3 0 803.85 1,401,835.16 6,238,683.50 11,074,702.74
MC2-OF4 3158.11 0 0 0 0

Solution Time (sec) 562.73 669.79 516.23 393.10 338.03
MC3-0F1 690,982.99 8,320,93.18 1,021,458.54 790,246.94 669,417.09
MC3-0OF2 29 57 82 97 97
MC3-0F3 65,147.06 32,867.67 113,044.46 4,018,683.5 8,854,702.74
MC3-OF4 832.62 0 0 0 0

Solution Time (sec) 589.64 717.50 696.95 666.96 489.63

sblg oamolas wig;y cpl dwwp YAY,YYA Sujly Jlase Jolas
el sl adgl Ol S adgi 5 00 28 Gemia 5o S5
L g 03,5 oolitl sz (rpen 5l degion (o2t oSl caslsl
0,5 ot g aiaS Loy p 1) (S5l ke 5385 (Jone sy
Al Glgi oo cpl plo tawe FABYAY Sussly Jlade Bl 4 U
o W o
Sy s> slaclyr slad (8L o Sy oS s e LS

ol 35 oyl oles (VL 5 99 jo Acgioe

S wsleidiy (o5 5 lye8l 0Shes S I el jslates,
BB o Jaus O)g0d; (MCL-Standard) gl (g, 5l diges
el saiosls Lad VY g VY o JSs o o] mls g Ll sl
sl o Shoe VY IS8 5 S 0,080 (2l Sem g, VY JSCS

a3 oe (i (Silp @l siluaineS 3 1) degion oxtu
@ E9rd abl plyiedy S5 o)l le Sz Sl 4 azg L
Soge 90 2l Ren Wig, el oaliools degion (G o ,sN!
Corezr Sl hnl Sy eyl S o0 by eSS sline
4 U oools oS 1) Saisly lade gyay 5 00,5 &5 > Sola

166 min_fitness = 782228.7411498372

1.6 1

1.5 1

1.4 1

1.3 1

1.2 1

nueEss

L1+

1.0 1

0.9 1

0.8

Learning rate: 0.7
Discount rate: 0.1
Exploration rate: 0.3

100 200

=

300 400 500

iteratinn

S5 i s 1 Juols (S5iln @l Jlogei VY JSC

Fig. 12: Fitness function diagram obtained from the genetic algorithm



J. RS. GEOINF. RES. 3(2): 345-362, Summer & Autumn 2025

(Yo)

VEeF sl g oyl F oyl o il o ilSo ledb] g 493 1 i slo ity jy (rale 4 pii

min_fitness = 695781.3484887118

780000 A

760000 A

740000 A

nness

720000 4

700000 4

T T T
0 500 1000 1500

T T T T T
2000 2500 3000 3500 4000

iteration

A gion (S9cinz pin, o3l 5l Jol> Saijly &b jloges Y S
Fig. 13: Fitness function graph resulting from the forbidden search algorithm

Slgsinn ety oSl £45 ol 5l eolainl Lol Coje conl Bos milgs
2 4 i SBEl slaan 5 Glyiear Cglie puf oite slacly>
Sl slaie Blaal 10 (615 pueuas (gl

(S S e ) dang Sl st Slyed g 50k S ool
Ol Slr Grse e s GrdSlasl e o 1) (e LB bl
yobas 1) o ,155 adgs g bools Cu pae 0,50, oyl 0,10 of jan 4
w#}b%f&‘f@b@jummsaéwgsw
blss Gial38l canngs BB loais 5l S abl 35 peie dilel o)
s3hel Dljgzs 5 Slaals Sl (5 Sy ek 5l Sty 5o o
ools ‘5)5166.? LS‘J:’ ~.\.~1‘9JLSA Kologo o\)A.{b slaoyals Lol
Sleiiy loaibels L ool b g wigd adly Joe anxld 5,00
Ol Gl Iyl jo ]y (iaSTy a9 280 g St S penal
@lby a5 Wb oo (6 in ol Sloy SLd)b im0l sl
Gyl 5l oolawl b g piveas iy ;o 48045 S0 a4y 55 ) Solusl
Somoyo yol> g ol b.i.a:Lo.:b g Ml amass dedea
Al wles laizgs gley aibele o5 K0 (sam 5l 05l Jugens
oS jshite cpul 4 S Jee by S0t ol 655 erea 9390 oS
O 0893800 Fwly (Jaswe olaiie il Ol s 4y alasd jo ilgly
FEBS Gy Q] 55 eile 650k p (S (el slaaY
slocusdly & 1) 5 )aeln 5 93 (o0 pal 2 |, (golsel @3 Lo
e Jos 31 65500 0 )lg0 (pal dad (LS j0 05l g0 TG0 Slaws
SIS 5 e slaesls gl Jlod 4 Wlgioe S)n b
ledbsl g aS SeS b G L g e adl sl
SS9y el jobdy a5 0ol glseinl (glaidl Lol
29y, 4 aibels (6 1.5 poouad

oleduiions 9 (5 5 deid
S plyreds a5 S (o0 (Brre |y 09 (e el g3 ]
Shoyolael Gllas jo mlin (arass (gjlwdigs ¢l des a8 5l
A oS 55l aS Canl aele e S g5 e dilel WS oo s
U")b)’ P9 s_i: ‘é"l’ oals al.iLa u_ia | OMJ&M.J &51"4‘ pake
Lt ol 5l SO s )5 65 Lol G g (6 S penad
tS.). ® 9 OM@‘JJQ JMLI A_ML».».A 9 u—’ﬁ" k.SL‘bLS)SL‘j )l oolazw!

asllas bl LIS oLl sl wlondplésl ax LSy oy pyatly

Slo ol Galise lagy b o] 45 a5 caul sniasll so,9e
1) dige @lie panass iaelcibse joba alibe g oadisiloans
s ;o odd oolaiwl glapiy 6wl 00, 5 @il )l gy Loy (ol
5 (MC2) oS 4235 «(MC1) o,lxslisl gois S ¥ (sl i
wel VY g FA YF OF A Slej 0,50 0,0 (MC3) Lolis o5 oyl
Ol 5SS sy Jow &S wes el ol bl 5 Wl 1]
Gl atiily g atsl ol lasl U5l g0 ,Slae aguss S
Lulpd 4 azg b wilgoe olp) 5 aes l)) Jod BB la g,
iy o5 |y alises slagy i g bagots S ol ) gy Sopalad poe
S S o @l 255050 5 L2l o] (wlel 5 1) Jae 5 00,8
9 Gl il Jae yie o See (sl (gan Sy e 092 S
ol Gl Gl @ 9550 (ol eads sl a5 el o0kl 20
ol 3 eadad SIS0 lapi sl Grizres 1358 Jios G0
9 Somlas Ghomiw sl sl Glagls)l g bl wsls 32dos
ety 5y0nll i Joo piite sl il )ly 4 Cos (LAl
3 eolawl olaie Glaal b giluang auwe) yo olidss gly b
O e sl NSGAHT L advanis (jluaite slapts )55
W S S e e @liBne slagun Sy o Slaal ol s



A.A. AleSheikh, A. Parvini.

(Y#+)

37 ol s JT ol e

[9] Aghsami A, Sharififar S, Markazi Moghaddam N, Hazrati E,
Jolai F, Yazdani R. Strategies for humanitarian logistics and
supply chain in organizational contexts: pre-and post-disaster
management  perspectives.  Systems.  2024;12(6):215.
https://doi.org/10.3390/systems12060215

[10] Salam MA, Khan SA. Lessons from the humanitarian
disaster logistics management: A case study of the earthquake
in  Haiti. Benchmarking: An International Journal.
2020;27(4):1455-73.
https://doi.org/10.1108/B1J-04-2019-0165

[11] Saiah F, Vega D, Kovacs G. Toward a common humanitarian
supply chain process model: the Frontline Humanitarian
Logistics Initiative. International Journal of Operations &
Production Management. 2023;43(13):238-69.
https://doi.org/10.1108/1J0PM-01-2023-0054

[12] Florez JV, Lauras M, Okongwu U, Dupont L. A decision
support system for robust humanitarian facility location.
Engineering Applications of Artificial Intelligence. 2015;46:326—
35. https://doi.org/10.1016/j.engappai.2015.06.020

[13] Balcik B, Beamon BM, Krejci CC, Muramatsu KM, Ramirez
M. Coordination in humanitarian relief chains: Practices,
challenges and opportunities. International Journal of
production economics. 2010;126(1):22—-34.
https://doi.org/10.1016/].ijpe.2009.09.008

[14] Boostani A, Jolai F, Bozorgi-Amiri A. Designing a sustainable
humanitarian relief logistics model in pre-and postdisaster
management.  International  Journal of  Sustainable
Transportation. 2021;15(8):604-20.
https://doi.org/10.1080/15568318.2020.1773975

[15] Munyaka J-CB, Yadavalli VSS. Using transportation problem
in humanitarian supply chain to prepositioned facility locations:
a case study in the Democratic Republic of the Congo.
International Journal of System Assurance Engineering and
Management. 2021;12(1):199-216.
https://doi.org/10.1007/s13198-020-01031-5

[16] Safeer M, Anbuudayasankar S, Balkumar K, Ganesh K.
Analyzing transportation and distribution in emergency
humanitarian logistics. Procedia Engineering. 2014;97:2248—
58. https://doi.org/10.1016/j.proeng.2014.12.469

[17] da Costa SRA, Campos VBG, de Mello Bandeira RA. Supply
chains in humanitarian operations: cases and analysis. Procedia-
Social and Behavioral Sciences. 2012;54:598-607.
https://doi.org/10.1016/j.sbspro.2012.09.777

[18] Fikar C, Gronalt M, Hirsch P. A decision support system for
coordinated disaster relief distribution. Expert Systems with
Applications. 2016;57:104-16.
https://doi.org/10.1016/j.eswa.2016.03.039

[19] Park J, Cullen R, Smith-Jackson T, editors. Designing a
decision support system for disaster management and
recovery. Proceedings of the Human Factors and Ergonomics
Society Annual Meeting; 2014: SAGE Publications Sage CA: Los
Angeles, CA. https://doi.org/10.1177/1541931214581416

OB s g oSy llo

GS‘.))..\S 9 ,&a.w 3y

QW‘&o;GJQ&MQg'l)ol)uﬁgl}i}:%lf)'ldyugwq

&L ol

Cowl oazingly Bainn g bawg adle (o,la5 43Sz

»—Log@b.o

[1] Paton D, Smith L, Violanti J. Disaster response: risk,
vulnerability and resilience. Disaster Prevention and
Management: An International Journal. 2000;9(3):173-80.
https://doi.org/10.1108/09653560010335068

[2] Lee J, Xu JZ, Sohn K, Lu W, Berthelot D, Gur |, et al. Assessing
post-disaster damage from satellite imagery using semi-
supervised learning techniques. arXiv preprint
arXiv:201114004. 2020.
https://doi.org/10.48550/arXiv.2011.14004

[3] Modiri M, Eskandari M, Hasanzadeh S. Multi-objective
modeling of relief items distribution network design problem in
disaster relief logistics considering transportation system and
Cco2 emission. Scientia Iranica. 2022.
https://doi.org/10.24200/sci.2022.57132.5080

[4] Cavdur F, Sebatli-Saglam A, Kose-Kucuk M. A spreadsheet-
based decision support tool for temporary-disaster-response
facilities allocation. Safety science. 2020;124:104581.
https://doi.org/10.1016/j.ssci.2019.104581

[5] Aliakbari A, Rashidi Komijan A, Tavakkoli-Moghaddam R,
Najafi E. A new robust optimization model for relief logistics
planning under uncertainty: a real-case study. Soft Computing-
A Fusion of Foundations, Methodologies & Applications.
2022;26(8). https://doi.org/10.1007/s00500-022-06823-4

[6] Durugbo CM, Al-Balushi Z. Supply chain management in
times of crisis: a systematic review. Management Review
Quarterly. 2023;73(3):1179-235.

[7] Tickle M, Hannibal C. The use of technological innovations in
promoting effective humanitarian aid: A systematic review of
the literature. International Journal of Technology and Human
Interaction (IJTHI). 2022;18(1):1-14.
https://doi.org/10.4018/1JTHI.293204

[8] Ahmadi M, Seifi A, Tootooni B. A humanitarian logistics
model for disaster relief operation considering network failure
and standard relief time: A case study on San Francisco district.
Transportation Research Part E: Logistics and Transportation
Review. 2015;75:145-63.
https://doi.org/10.1016/j.tre.2015.01.008


https://doi.org/10.1108/09653560010335068
https://doi.org/10.1108/09653560010335068
https://doi.org/10.1108/09653560010335068
https://doi.org/10.1108/09653560010335068
https://doi.org/10.48550/arXiv.2011.14004
https://doi.org/10.48550/arXiv.2011.14004
https://doi.org/10.48550/arXiv.2011.14004
https://doi.org/10.48550/arXiv.2011.14004
https://doi.org/10.48550/arXiv.2011.14004
https://doi.org/10.24200/sci.2022.57132.5080
https://doi.org/10.24200/sci.2022.57132.5080
https://doi.org/10.24200/sci.2022.57132.5080
https://doi.org/10.24200/sci.2022.57132.5080
https://doi.org/10.24200/sci.2022.57132.5080
https://doi.org/10.1016/j.ssci.2019.104581
https://doi.org/10.1016/j.ssci.2019.104581
https://doi.org/10.1016/j.ssci.2019.104581
https://doi.org/10.1016/j.ssci.2019.104581
https://doi.org/10.1007/s00500-022-06823-4
https://doi.org/10.1007/s00500-022-06823-4
https://doi.org/10.1007/s00500-022-06823-4
https://doi.org/10.1007/s00500-022-06823-4
https://doi.org/10.1007/s00500-022-06823-4
https://doi.org/10.1007/s00500-022-06823-4
https://link.springer.com/article/10.1007/s11301-022-00272-x
https://link.springer.com/article/10.1007/s11301-022-00272-x
https://link.springer.com/article/10.1007/s11301-022-00272-x
https://doi.org/10.4018/IJTHI.293204
https://doi.org/10.4018/IJTHI.293204
https://doi.org/10.4018/IJTHI.293204
https://doi.org/10.4018/IJTHI.293204
https://doi.org/10.4018/IJTHI.293204
https://doi.org/10.1016/j.tre.2015.01.008
https://doi.org/10.1016/j.tre.2015.01.008
https://doi.org/10.1016/j.tre.2015.01.008
https://doi.org/10.1016/j.tre.2015.01.008
https://doi.org/10.1016/j.tre.2015.01.008
https://doi.org/10.1016/j.tre.2015.01.008
https://doi.org/10.3390/systems12060215
https://doi.org/10.3390/systems12060215
https://doi.org/10.3390/systems12060215
https://doi.org/10.3390/systems12060215
https://doi.org/10.3390/systems12060215
https://doi.org/10.1108/BIJ-04-2019-0165
https://doi.org/10.1108/BIJ-04-2019-0165
https://doi.org/10.1108/BIJ-04-2019-0165
https://doi.org/10.1108/BIJ-04-2019-0165
https://doi.org/10.1108/BIJ-04-2019-0165
https://doi.org/10.1108/IJOPM-01-2023-0054
https://doi.org/10.1108/IJOPM-01-2023-0054
https://doi.org/10.1108/IJOPM-01-2023-0054
https://doi.org/10.1108/IJOPM-01-2023-0054
https://doi.org/10.1108/IJOPM-01-2023-0054
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1016/j.ijpe.2009.09.008
https://doi.org/10.1016/j.ijpe.2009.09.008
https://doi.org/10.1016/j.ijpe.2009.09.008
https://doi.org/10.1016/j.ijpe.2009.09.008
https://doi.org/10.1016/j.ijpe.2009.09.008
https://doi.org/10.1080/15568318.2020.1773975
https://doi.org/10.1080/15568318.2020.1773975
https://doi.org/10.1080/15568318.2020.1773975
https://doi.org/10.1080/15568318.2020.1773975
https://doi.org/10.1080/15568318.2020.1773975
https://doi.org/10.1007/s13198-020-01031-5
https://doi.org/10.1007/s13198-020-01031-5
https://doi.org/10.1007/s13198-020-01031-5
https://doi.org/10.1007/s13198-020-01031-5
https://doi.org/10.1007/s13198-020-01031-5
https://doi.org/10.1007/s13198-020-01031-5
https://doi.org/10.1016/j.proeng.2014.12.469
https://doi.org/10.1016/j.proeng.2014.12.469
https://doi.org/10.1016/j.proeng.2014.12.469
https://doi.org/10.1016/j.proeng.2014.12.469
https://doi.org/10.1016/j.proeng.2014.12.469
https://doi.org/10.1016/j.sbspro.2012.09.777
https://doi.org/10.1016/j.sbspro.2012.09.777
https://doi.org/10.1016/j.sbspro.2012.09.777
https://doi.org/10.1016/j.sbspro.2012.09.777
https://doi.org/10.1016/j.eswa.2016.03.039
https://doi.org/10.1016/j.eswa.2016.03.039
https://doi.org/10.1016/j.eswa.2016.03.039
https://doi.org/10.1016/j.eswa.2016.03.039
https://doi.org/10.1177/1541931214581416
https://doi.org/10.1177/1541931214581416
https://doi.org/10.1177/1541931214581416
https://doi.org/10.1177/1541931214581416
https://doi.org/10.1177/1541931214581416
https://doi.org/10.1177/1541931214581416

J. RS. GEOINF. RES. 3(2): 345-362, Summer & Autumn 2025

(¥#y)

TFeF sl g Lol oF olais s o ilSo cledlb] g 493 5l i sl iy s ole dy i

management. Journal of Humanitarian Logistics and Supply
Chain Management. 2020;10(2):205-30.
https://doi.org/10.1108/JHLSCM-07-2019-0043

[32] Schéatter F, Wiens M, Schultmann F. A new focus on risk
reduction: an ad hoc decision support system for humanitarian
relief logistics. Ecosystem Health and Sustainability.
2015;1(3):1-11. https://doi.org/10.1890/ehs14-0020.1

[33] Cavdur F, Kose-Kucuk M, Sebatli A. Allocation of temporary
disaster response facilities under demand uncertainty: An
earthquake case study. International Journal of Disaster Risk
Reduction. 2016;19:159-66.
https://doi.org/10.1016/j.ijdrr.2016.08.009

[34] Quevedo J, Abdelatti M, Imani F, Sodhi M, editors. Using
reinforcement learning for tuning genetic algorithms.
Proceedings of the genetic and evolutionary computation
conference companion; 2021.
https://doi.org/10.1145/3449726.3463203

R SOWEp L JE N
AUTHOR(S) BIOSKETCHES

A5 (olid)lS gpeiily oLl (P9 7 ol
oKl ol cleMbl  slapiums 4,
Sy el Bl o sl (ppll ead alos
oKl GIAFY Jls o 1) 28 wlid)S
obial el ojp g woges WSl
Jorde ol Jb bl (iloaige
Sswrg Gilodire 9990 S5y 2 LRk

A 0 5] S il ply

-

Parvini, A. Master of Science Student in the Department of
Geospatial Information Systems, Faculty of Geodesy and
Geomatics Engineering, K. N. Toosi University of Technology,
Tehran, Iran

amir.parvini@email.kntu.ac.ir

olos sl el g JT sl ol
S oMbl a0
SSlegty 5 S35 (et oSl
s (e a2l xio oSl
slypss Shae slls olagl anil o
Sl (oudige LD )0 (paass
G5 JRisls 5l (GIS) Sl wledisl
Onzeed bl oo VYYY Jlo o loblS
PRl g sele Saio S Lie gl (goasio Olyadl 5 e
g 3 g ) e Dxe ;0 (6l DY los S S
GIS « S Sledbl slopimms Hozmen alizes sbraiws) o ol

X VOwRs g_)l.‘> Ay Health GIS (SSgman U""}b s‘stl.aulsuo PETRWT )

[20] Cavdur F, Sebatli A. A decision support tool for allocating
temporary-disaster-response  facilities. Decision  Support
Systems. 2019;127:113145.
https://doi.org/10.1016/j.dss.2019.113145

[21] Rye S, Aktas E. A multi-attribute decision support system
for allocation of humanitarian cluster resources based on
decision makers’ perspective. Sustainability. 2022; 14(20):
13423, https://doi.org/10.3390/su142013423

[22] Laguna-Salvadd L, Lauras M, Okongwu U, Comes T. A
multicriteria Master Planning DSS for a sustainable
humanitarian supply chain. Annals of Operations Research.
2019;283(1):1303-43.
https://doi.org/10.1016/j.engappai.2015.06.020

[23] Kondaveti R, Ganz A, editors. Decision support system for
resource allocation in disaster management. 2009 Annual
International Conference of the IEEE Engineering in Medicine
and Biology Society; 2009: IEEE.
https://doi.org/10.1109/IEMBS.2009.5332498

[24] Su M-D, Wen T-H, editors. Spatial decision support system
for irrigation demand planning. Bridging the Gap: Meeting the
World's Water and Environmental Resources Challenges; 2001.
https://doi.org/10.1061/40569(2001)359

[25] Lahmar B, Dridi H, Akakba A. A GIS-BASED MULTICRITERIA
SPATIAL DECISION SUPPORT SYSTEM MODEL TO HANDLE
HEALTH FACILITIES RESOURCES. CASE OF CRISIS MANAGEMENT
IN BATNA, ALGERIA. Geographia Technica. 2020;15(1).
https://doi.org/10.21163/GT_2020.151.16

[26] Alabbad Y, Mount J, Campbell AM, Demir I. A web-based
decision support framework for optimizing road network
accessibility and emergency facility allocation during flooding.
Urban Informatics. 2024;3(1):10.
https://doi.org/10.1007/s44212-024-00040-0

[27] Maharjan R, Hanaoka S. Fuzzy multi-attribute group
decision making to identify the order of establishing temporary
logistics hubs during disaster response. Journal of Humanitarian
Logistics and Supply Chain Management. 2019;9(1):2-21.
https://doi.org/10.1108/JHLSCM-02-2018-0013

[28] Salvadd LL, Lauras M, Comes T, editors. Sustainable
Performance Measurement for Humanitarian Supply Chain
Operations. ISCRAM; 2017.

[29] Sahebjamnia N, Torabi SA, Mansouri SA. A hybrid decision
support system for managing humanitarian relief chains.
Decision Support Systems. 2017;95:12-26.
https://doi.org/10.1016/j.dss.2016.11.006

[30] Jana S, Majumder R, Menon PP, Ghose D, editors. Decision
support system (DSS) for hierarchical allocation of resources
and tasks for disaster management. Operations Research
Forum; 2022: Springer.
https://doi.org/10.1007/s43069-022-00148-6

[31] Di Pasquale V, Fruggiero F, lannone R. A numerical
approach for inventory pre-positioning in emergency


https://doi.org/10.1016/j.dss.2019.113145
https://doi.org/10.1016/j.dss.2019.113145
https://doi.org/10.1016/j.dss.2019.113145
https://doi.org/10.1016/j.dss.2019.113145
%5b21%5d%20Rye%20S,%20Aktas%20E.%20A%20multi-attribute%20decision%20support%20system%20for%20allocation%20of%20humanitarian%20cluster%20resources%20based%20on%20decision%20makers’%20perspective.%20Sustainability.%202022;14(20):13423.%20https:/doi.org/10.3390/su142013423
%5b21%5d%20Rye%20S,%20Aktas%20E.%20A%20multi-attribute%20decision%20support%20system%20for%20allocation%20of%20humanitarian%20cluster%20resources%20based%20on%20decision%20makers’%20perspective.%20Sustainability.%202022;14(20):13423.%20https:/doi.org/10.3390/su142013423
%5b21%5d%20Rye%20S,%20Aktas%20E.%20A%20multi-attribute%20decision%20support%20system%20for%20allocation%20of%20humanitarian%20cluster%20resources%20based%20on%20decision%20makers’%20perspective.%20Sustainability.%202022;14(20):13423.%20https:/doi.org/10.3390/su142013423
%5b21%5d%20Rye%20S,%20Aktas%20E.%20A%20multi-attribute%20decision%20support%20system%20for%20allocation%20of%20humanitarian%20cluster%20resources%20based%20on%20decision%20makers’%20perspective.%20Sustainability.%202022;14(20):13423.%20https:/doi.org/10.3390/su142013423
https://doi.org/10.3390/su142013423
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1016/j.engappai.2015.06.020
https://doi.org/10.1109/IEMBS.2009.5332498
https://doi.org/10.1109/IEMBS.2009.5332498
https://doi.org/10.1109/IEMBS.2009.5332498
https://doi.org/10.1109/IEMBS.2009.5332498
https://doi.org/10.1109/IEMBS.2009.5332498
https://doi.org/10.1061/40569(2001)359
https://doi.org/10.1061/40569(2001)359
https://doi.org/10.1061/40569(2001)359
https://doi.org/10.1061/40569(2001)359
https://doi.org/10.21163/GT_2020.151.16
https://doi.org/10.21163/GT_2020.151.16
https://doi.org/10.21163/GT_2020.151.16
https://doi.org/10.21163/GT_2020.151.16
https://doi.org/10.21163/GT_2020.151.16
https://doi.org/10.1007/s44212-024-00040-0
https://doi.org/10.1007/s44212-024-00040-0
https://doi.org/10.1007/s44212-024-00040-0
https://doi.org/10.1007/s44212-024-00040-0
https://doi.org/10.1007/s44212-024-00040-0
https://doi.org/10.1108/JHLSCM-02-2018-0013
https://doi.org/10.1108/JHLSCM-02-2018-0013
https://doi.org/10.1108/JHLSCM-02-2018-0013
https://doi.org/10.1108/JHLSCM-02-2018-0013
https://doi.org/10.1108/JHLSCM-02-2018-0013
https://idl.iscram.org/files/lauralagunasalvado/2017/2064_LauraLagunaSalvado_etal2017.pdf
https://idl.iscram.org/files/lauralagunasalvado/2017/2064_LauraLagunaSalvado_etal2017.pdf
https://idl.iscram.org/files/lauralagunasalvado/2017/2064_LauraLagunaSalvado_etal2017.pdf
https://doi.org/10.1016/j.dss.2016.11.006
https://doi.org/10.1016/j.dss.2016.11.006
https://doi.org/10.1016/j.dss.2016.11.006
https://doi.org/10.1016/j.dss.2016.11.006
https://doi.org/10.1007/s43069-022-00148-6
https://doi.org/10.1007/s43069-022-00148-6
https://doi.org/10.1007/s43069-022-00148-6
https://doi.org/10.1007/s43069-022-00148-6
https://doi.org/10.1007/s43069-022-00148-6
https://doi.org/10.1108/JHLSCM-07-2019-0043
https://doi.org/10.1108/JHLSCM-07-2019-0043
https://doi.org/10.1108/JHLSCM-07-2019-0043
https://doi.org/10.1108/JHLSCM-07-2019-0043
https://doi.org/10.1108/JHLSCM-07-2019-0043
https://doi.org/10.1890/ehs14-0020.1
https://doi.org/10.1890/ehs14-0020.1
https://doi.org/10.1890/ehs14-0020.1
https://doi.org/10.1890/ehs14-0020.1
https://doi.org/10.1890/ehs14-0020.1
https://doi.org/10.1016/j.ijdrr.2016.08.009
https://doi.org/10.1016/j.ijdrr.2016.08.009
https://doi.org/10.1016/j.ijdrr.2016.08.009
https://doi.org/10.1016/j.ijdrr.2016.08.009
https://doi.org/10.1016/j.ijdrr.2016.08.009
https://doi.org/10.1145/3449726.3463203
https://doi.org/10.1145/3449726.3463203
https://doi.org/10.1145/3449726.3463203
https://doi.org/10.1145/3449726.3463203
https://doi.org/10.1145/3449726.3463203
mailto:amir.parvini@email.kntu.ac.ir

A.A. AleSheikh, A. Parvini. (¥$Y) 95 ol e ST piol e

Engineering, K. N. Toosi University of Technology, Tehran, Iran Alesheikh, A. Full Professor at the Department of Geospatial
alesheikh@kntu.ac.ir Information Systems, Faculty of Geodesy and Geomatics

Citation (Vancouver): Parvini A, AleSheikh A.A. [Design and Development of an Intelligent Web-Based Spatial

Decision Support System for Optimal Allocation of Local Disaster Response Centers]. J. RS. GEOINF. RES. 2025;
3(2): 345-362

L https://doi.org/10.22061/jrsgr.2025.12658.1116

COPYRIGHTS
lll © 2025 The Author(s). This is an open-access article distributed under the terms and conditions of the Creative
o B K Attribution-NonCommercial 4.0 International (CC BY-NC 4.0)

(https://creativecommons.org/licenses/by-nc/4.0/)



mailto:amir.parvini@email.kntu.ac.ir
https://creativecommons.org/licenses/by-nc/4.0/

