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APPLICATION OF LOCATION ROUTING PROBLEM USING SPATIAL
DATA ON FOOD DISTRIBUTION AND EVACUATION OF GRESIK
FLOOD DISASTER

Artya Lathifah, Renny Sarl Dewi

Linvarsfas inlsnesons’ Samsy indonany

In recenl years. humanianan ogsios has atiraced mich atieniion due hase onirbdled a lol 0 helping
and saving human [fe In s meearch sl b dessloped mathemabcal model of Locabon Bogbing
Frofdasn thal sppled weng spatal dala ke Pood deasdar in Grasik, Bl Java, Indenaiia Tha purjesdss of
tha model b be doveloped in this ressanch, & o minimioe T e of sending aid o T vicdm by
defermirdneg T most efficienl oation of ad posl and e poate of the Iood O oot T sefioks That
uzadd, st B makched with e real condilion. Determimation of the iscation of posl and souts of vehicle
decuiad by $o rumbar of viclima based on e locabon ol the hosss, Faeal B, Ba rumBsr of pecpk
ared e @amount of aid reads. Tha comphdly of e problam will be Sobed whing metahautsio maihod
The algonthmn will be devsslopsd o & user-riendy web-based applicaton al iniesgraled wih Spatisl
Dats on Google WMaps AP g obiain mome amurste dots on desasier boaton, Themiors. at the snd of 15
mraancs B aepaded B e oable G ansvar T challangs ol hossanianes Ggabo T focsd deastar Fal
poourred in Omsik This =il ba shoen in e fom of applicalion that can be wased By Qoasennmant o
facirale T d=rbulion of kKgisio aid

Intruducticn

In recani yaars an increasa in the number of nawral dsagars and man-made dsaaiers has casad
damages in many places and cost many human victims of injuries. starcadon bo doath |Matan ord Gerakd,
2012 A disaster can ba calegonzed as= a natural disaster when the dsassier ooouns n oan area that has a
population and Bads o desincdion of ksl infrssbusium ol casses 1he populalcn B dimemeh aed
silTer (Coslan &1 &l., 2092 Lke e ecaihouaks thet cocimed n Hall 0 2010 and e aanhgsaks |
isunamd and rucles disasier thal oooumed im Jdapan in 2011, these disasiers show B sulnerahiiy of
derssinpest couninies &5 wal as smenging counines io dessier (Mathan and Gerald, 20123 Therefore, a

gxcad raspanin 10 e poasibiblies of the decster thal will cocur and aka B mesonis kP diales Fol
his pooured. & poasible espones 10 he dsasier will ba by undemaking plars relabed 0 e andoipation,
mitigation, and management ol e onsequences thai may be cowsed by the disaster Whie e
mepones ko the dessier thal e oooumed mombisd b Epones o 1hs curent sluaion al acomesd
if tha diadilr aras and sclicn elatad o Fa elualon Homasilasan apanlicng are indispamniabla n
Bluslicng in pio-deasber, durng diaiar el poat-Siasar, Homanilatan spambons ncded drdicyg B a
wounded. oolkeoing corpses, alocaing resources, providng and rganizing e proviskon ol food, sheker,
medical corn. resioring ransporision access and =0 on. Thess humanilorian operaiiors most b
performad sHecively and sficently as they relale o human safaty. The field $al sudies maters relobed
I Furgnitarsn opanikonm B he humanilasan supgly chain

Humranikanan suppl chain is diferenl bom commercial supply chain In e comer of e supply chain e
supply chan corneds e source of the supply (suppler] lo the cwners of demard (end customen. The
man puipiss ol e augply cfain o e delesr iha ighl ssount of prochacts, thea dght tima and Tha gkl
koaadiom PO ndean ek kil 20A0]. The sugply cham conssls of all actisiles and processes relaed 1o
Moy o rarskorrralion of Tnkshed goods om rasy malensls o end o=ers |Bsamon ond Baclk, 20080
Meanwhile, the humantansn supply chain s mhaled o e supply foaw thmugh e relal chain from
dormiion o B consamer, The difimnis babwan commandal sugply chan and humanidnan supely
chaim B describsd i Takks 1.

Chandrapakaku {20005 says thet Cloruniobs and Gray (20068 in his jourral ssplsin thet husanitarnisn

Bapply chaics tand o be nstabie. Thos, cocndicalion and mansgament of the dicater supply chain is
urgenlly fended and shoukd be withi the husanianies sepply chain Goall, Mesnue smrces and
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perborrance measures of e humantanan and commercial supply chan have distingt diferences.
Humanitansrs do not hees speciic profl targets and sources of funding coma o governmenis and
dorazra, The goal of & hussmnilanas sapply cfain @ 6 reagend e meliph nlamanicne i e shodael
pocasible B in & s Trame
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“Tabie 1: Perhardingan antera Commamal dan Mumanitsran Supply Ghan Mansgement
(Eram alal, 3000}

In this mesaarch will be made se-ased applicaton of Loacaton Rouling Probiem for Tooed disasier casd
in Gresk regency. According lo Te oficdal sile of Gresik regency gowemmenl, some areas in Gress
Regency haes e polential 1o sxperence anrual Aocds such as Beneng. Came, and Belungpanggoang,
Tha mabal wafichecs il taks aid in he e ol el and madicnes in e doralion pasl and than delnbue
it b id pocits 0 Selrnl sub-disiics. Aoasisiancg o be dismbobed 0 relial posts consisls of many pas of
pocds. The arount of sk bpe ol goods distn buted depends on e numbar ol sicims by age and S&& i
the destinaton ad post So dd nol nle out every aid sehice dsibuls e e of goods with e same
Az, B a vctim Fas B Ba oieoeeid 108 aaker placs of hidpial an & caliel webicks will ke B i e
ihe diesliralodn. The purpoes of e model o be desaloped in this mseah & 0 manmize e bine of
dedbspny of assi=tante o e wolm S0 & o minimize the response ime of handing the food Wolirs amid
macmizs the numbar of vichm Fanding n the sxsting sl facify with the consiraicls that heres besn
detsrrmicnd, Delarminalion &f the eation ol the pest and B reuke of the relel whicls cnieian Fa
numsher of catuales and asssmancs raeded Dosed on @ doval tme of the reliel dalsary region
Bescaime Thes COMmitdnalion & ocomples, Tan in s reseanch @ e desslnmed Simulaled srnealing S0
algorim which s metahsunstic mettod. The algarthm wil be desveloped nio a user fendy sppbcation
ared intagraked with Sgalial Dala o e Goghe Mapa P 10 ablan mers acoucat dats on diaasia
leatiors, S0 hopakidly & the end ol i mesanch will Ba oftaised 8 Muli Pradusds Localion Rodiog
Profdemn applcaion imegrated wih Sobgle Maps that provide resuls in Gooordance wih aciuol
pondidions and abes 0 ansvyer the challenges of humanBanss agisiios 1o fonds fral Gooumed i Greslk.
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Literasure Rvicw

Ruoubirg Prabiles in Humanilaran Legsbes

Laesi Wik Disirizaticn Problamsn (LMOF) S ha Tnal siage of e huranianas redal chain. Tha & mkaled o
the deffvmny ol relkef supplies from ol disiritation |[LDCS) I0 recipkenls or siclims from afsoied areas
iBeamon ebal, 2008 The research conducied by Beamon ai &l #3008 = o alocals relel supplies o
LD that Be bedvaan demasd leabong and detimios dalvary secheduag bor asch which thigugh
planning horizon Based on sopply, vahick capacity and dalsan me 0 ondar o minimize s potaiion
oot and masimirabon bensfiis 0 ol recipenis. Hosssser, this reseanch S0 requines dessdlopran for
probiems wih o comples condions. Oedamar and Cemir (2071) conduced ressanch ales relalesd o
Ihs e Boweirend, ol cnly i probiem ol dhetribuion probiem bul sle 1he gick-ug probikem, S thit sl
only Gisiriboin radal Supsdas bul akso ke ines accouni the ways ol svacuadon of wotims both in ams of
rouisEs, schedudes and capocity of the sehicke Azimi efal (2011] conducied & Sudy which was a
gererabzabon of e coenng four problem fal fooused on delermning the locaton ol satele
dsirbubon centers {S00E] 30 fal they could reach the optimal dislancs siftar by refugess. wshicles from
ths cheprts thal sapply bl soppi using vahicie and cagaclng which is dvarss. Muli-alert haurstic
used in this shudy resulied n high guakly and malsic soluiorns in edagquats compuiation fime. Campos
glal (2012 cresfed a heunsic agorthm miode! that con generale 2 acuaton rsles with mirimal sl
tima amd mnimizabon of ranspot nebvork onty, Chang stal (2007 conducied 3 sdy reladed 10 e
rivcadnl apairiad Aoced praveniicn, In prncipla nol sach difamani fom amian ressanch, Hessar, thi sludy
im addition 10 using Mochassc programming but akso combing with gecgraphical inonmation sysiem [(GIE)
Rofkemper olal (2011) makes e ransshiprren] model for the denboiion and relocafon of Irssniory n
the uncarainly slate with the objectres of mnimizing unsabsied demand and cperatomal cost. This shudy
lakag acconel on e panally codl meding Fos wnealbfad demand ‘Woslgemu® alal G002} aaammes
itha ralated actvites ol peck up and delivary problam (POP). Resaanh ims o lind solbcns relatad o
PP proidems by avodding defay and morpasing wiiizalon of pguipmen]. Hosssses, this sludy only
focuzas on relisd goods

Furthermeng, Huanga alal (2011) conducted & Siudy nalaied 10 e femalaton of affeecy and suity ard
showed thal thers is & significan? dflerencs babwedn sohudors focusing on eficiercy and eguily and
Iocusing o raditkenal commerncial concem of affcenoy. Resesch conducted By Homadia o8 & (20020
focuzas on relabls muing and scheduing o humantansn suppliss wth ime-ceperdent networks.
Seqgiarto @l al (7015 corndusdid Madity meanrch ke Mo dsastar i Grask Ragency, In Bis meaanh,
GE has recl Eeadi oSEad &m & SlppodT oo &0 that the dots obiairad 1S mord aounale S0 thal ihe demod
spacibed can realy mess the reeds of disasior victims.

Lecation Routing in Humanitarisn Logistics

Profdemrs relatingg o e delermenaion of the oation of e suppdy goods 50 that £ an opimally reach
owf and can disinbube the sid effectiaely snd slicdeily in cpemabons - huomanBanan cpeealions. nin o new
Mokl of rassanch from Tha ekl of Fumasitscan supedy ciain which s dillerent rom e cemssncal augply
cthar Siaoh as resaarch Londuridd Criurkieis aial {30005 hat O ihe shoofasic eplimizaiom apiroeth oo
the problem warehosng and ddnbotion ol medioal suppdes for desssier. Siochasio programmisg
defermires the opamal warehouss kecation ol the irvseniory lsssl m the Aret slags. While in the sssord
phass of e defemiration of ansporiston plans which are then onversd inks ophmal vehcs rove
i, Calngks and Balta [2013) condka maiaarch relatsd 1o he detaminaten of the eoaalen ol sepply n
hurricans disasiers. An intanasting point in the sudy s 10 inclada considanations regarding tha locations of
pofenial suppdies thal ray be damagesd. Thus, & s nod only io deleming e oation b also io estimate
ths supply kocatiors frat will b afecied by the fumcans. Spict ebal (2013 concucts resaarch that is 58l
rabalid 45 e dalarmination el Fee keasion, b owanmbinss. Thi sludy defammicss e Beses el slheeno
the seleclion of warehousa lotalons. The nesdis of this study indicae that cooperation afvibule & T
mces] impzrtani-lackor in e secion of the localon of the samhosss in the fomardaran suppdy chain.
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Smaglated &nnaaling

Smulmied Arnaaing (534] B one of the meishaursbc methods often wsesd o sohem both discrets and
(enlimpne mdansteisl prebbig (Gandmey snd Polvin, 2000} Tavakkali-Meghaddam el al (3006}
and VWan Ereadamn (1005 used 5& o comples the Capadciied Wahichs Routing Protkem (CWRP) ard
YRR, Yu o ., 2090 uses 58 6o reek ancther vanang of WHP, e CapacRaled Localion Rooling
Probde |[CLAP S This shows thal $A provides a betier sclution Fan any ofter aigarthm. 54 Fas besen
ukisdd ctensivaly n soking VRP problans, becauss SA his some Plameling schantagis. such i B
abikity b hand b highly roninoess modes, chaoic and noisy Jala ard data that hava many consiminis S8
has been surcessiuly appied n comples comdnatonal oplimiaion problems (Yoan Bresdam, 15995 Yu
ol al.. 20150 In addbion. 55 = ons of e mela-heunsic methods. fal Fovss paccessialy sobved some
VR (AN el al, 1007, K, 30005 Lin sl al, 2008, Van Breedam, 15095, Kiee o al,, 2013

Location Ssection Bequirgmant
Humantanan igisbcs 15 defined a3 an ofecihm and oficient plannicg, implementsSon. and conlsol
proses Fom e ralal Santar ¥ the disaster 4 with ha sm of refudng be edlecng ol dieastar wclimg
(Thomas & Koporak |3, Meansfile aooonding o ihe Fagulation of the Head of Modoral Cisasinr
Managemend Agency (BMPE) Mumber 14 of 2000 [BHFE, 2070} in defarmining e cayion of e most
appropnoie depot o cope with deastens ars-

1, A Largd ansugh apsta hal can acsosmadle semaml lant

2. Wear o T Main a0oess road antaring the disasier ama

3. Mear o The meamalion localion

4, Lesstion esfe g e from deaster threals,
In WE ressans wa defing tha localicn b s plecs wbich his Bge yand and aale s, TRamfos, wa
spacly the locaton candidate of suggesion from Coogla API are worship placa, silage maaling hall
from yand of hosng of eapdarade.

Maode! Fammudahon

Thi Tarmed aion of this profdam s uing lInear progranmming in mods mplmenialon the Koation of T
prind alooaien or s depdl has been wsed 0 ohe decimson (Hasumasiil, Wik, and |nsandE )
regardng the calion of e faciify add o Tood viclies 0 Sampung Kelayu, Jakaria East by usig
mathsmabcal models. Weodel the igcation of s reliel faciity has soms of the assuomptions yssd, Besdes
i m spadated in the budgal of available Tees, Balp requasls, bme parcde, and mare efich will Ba
dessoribed in the mathematical smoded G Folkowing.

max Y v, (1
.I:TEJ__ =W [+
¥k, fr, gy 1)

jad

The rolatons of the mathemabcal mods are a5 doliceng:
1 - Request help matensls on sée saacuaion
) Patnnbal kcabon for relul it
r: Pk of Himes
[ . WREGMIT SErvice Hima
=1, [if tacabty can be localesd for iocabong] O, [ nof)
1. [ evespenid Fos Fesdgs in booalion i can Mbed] O [@ nal]
: Estirraained nimEar of casaies on s darmadnd |
v Budget costs
: Fesd comsis
Wl hacomus nusiban of placec e edlity can aatalizhad
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Mathomabcal mods ol kcaion detemngion ol snnual foeod disasies relel post in Gredl Aegoncy.
mepacially in Sub-diskicl of Berjerg and Kecamalan Cerme imilsd by some corsieants. This fas been
dorm Iy Sugpana & Al [2015) The cofdianis aa the corbants of sehickea, lisw, aid B maniee of
requests for asssiancg. This maffemadical modd is 8 davslopmant of model By Sudiano af al {2075)
This formeulalicn haes & purposs unoiiom 1o minimezes deffseny e shich i) be sxplaned 2= folioes.

min 3 4,3, when =1, K i
NN {51
isl

] I

Ly-2=0 1)
iml =l

k

¥k =1, whara =1, .. q] {7l

=

Hotations of the matematical model created are as oo,
o Pepdsar G ippeaata for dschsrbanis Al e ekl aln

it rasim ber of ot of damiand sl should B Tlkad

E numicar ol locaton sealabds thal can be opaned

J Potential locatnn of help posl

I Padiced ol S

fmiees Alasdrasm Sanios Limda

I Transporiation ee bom Wilage ol dsaster incaion | o poleniial oocalcn |
wa 1, f Feere ig smnding baelp from locabon ko] O [ nol]

5 1, [{ patanbal daton of help poeet apes] 0, [iT 9]

Humerical Expermant and Discussion

Warification af the Madel and Algorithm Applied in Spatial Dats

Thia objaciis Turcion and coraiains of the mathoralica moda that Fave bean rade o e el
usirgg LIMGD 11 softwore. The distance that s used b5 the real Bree golien rom Google Kaps SPL The
lima that calcuisted in e Dals sssumesd as e ime ragelied ueing wenichs Fal cannol ron guickly, Tre
imanl I eailing wis wang vl wiitkhes i bl S quees otk o-D s s sl -wa kingg-
spaid-in-Coog a-P afas-lre-asimalas. Fgom 1 dasoiba tha data with Beo loomions salable amd four
demand nodes which represenis e viclies tha? should e seresd The resoll using LINGS 11 s
Location & — 301 — 380 — 363 - 5387 - Location A and the fotal ime = 1075,
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Figuna 1. Deeplay of ifex Tast Dais (2 avalabin ooabon, 4 damand rodes of ha skchm)

We use Sulsied Acnaslicg Agoribm o sohie deta Tee algonthm s shown in Pigers & The

statirrstic dnudited senaaieg (54 algentim med BB oan adpsgmang of Pe algoibm und cn e
haeadbook melaheunisics by Ooanedngau and Potsin in SO0, T abgodites oonsieis of o parts: e Sniba

prass and the repor phese nikel phase wil be wsed Prickest nsscion (o And the mllal soldior ARwr
gefinig the indisl sodflicn, e algomhn s contrusd inds the regak phass, 6 ths phasze, o nes roode
palscion Wl e s by randomiy changing the neighbrhond sohibion. such 35 sesp. iFserton, reeeres
icren, and faclily hangs



FLLL PABERY
The 5 intemabons Confeance e Lngehcs and Tomspon 7

F
rjais Baipaw 5 Badkon

TerFa, Thmsl, | =i _J=0_ @, Moy arpeoeg, 1gomen, Fhoesg = (8 3050 e <K

T Herrmep iIL ™
L
Crigme Sew Sopmmn W Uie X nd Vilaa wf =

Foren td B g A bepa et TH A
Sedp [ PR Fioiaes I R
.
i=lel
"
W
o R T [Ny e el w Creey myslors 1 LRI
E
i re et j-AET
R ¥
Chawge 5%
" %
L NETR N # Nid=§, FiEs=-TEy{i)
Lon

LR E S-S -

R
Toaka™T

B Tl v W o Mo imadvig

P T
Fmd

Figum 2 Samulaksd Annaaling Algoethm

Tha slgorthm siacds wih Fe cored lemperahes ssting. Tosmad randomby genemles e rikal solubon X
Thi el aoiulicn B feey Sanosid by K and the obfedive Locon of X denobil By Foew, Th ey
solufion danctad by ¥, is #a sohbon resuling from e provous solubon improvemant (X, sach value of
g odoeec i function sl ba o ofumied and compored. Lt A = ol Y] - oby {51, H 4 B8 keas than or Bl S0
rers, than the chpcive vakes ¥ i batier Fan X thersfore X i replasced by Y, Hherwies, e posshidiby of
rapracng X il Vs axp (0 KT Mae andl Fip il micond tha basl curmand sohilnon and Fa Bail
alaciivo funclon salun, Thi carend Wmparaiing TO sl decmasn aller lenadon iming tha fomua T =
aT. Thi nfgorkhm gnds &en the cdmenl TU ierperatre & D [han Tew 0F the Beat soksion ourmnd y
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s B 10k repainod furiher o5 MUch 25 M smees IN SU00EAE ETmpaniune redooions . in this meearch
wn s To= 1L Tewr= 10, o= 05 K = 1. and keration = &,

Fiaune 3 Tha chescess Locabon il T rouk

Sl AbduroPiman Waorship Piaos --381-380-323-282-- Eay'ed Abdurchman Worship Ploca = 10758
ared foisl Travel Times Y0NS
The meyls of LINGD 11 pred 54, algenfom am the same, @ can be concladed that e 54 algonthm

appland b ek appli=inn weng Googks MepEs AP fas beesy a@ie e End the aesa disemr with
gt rithod for caceess wilh smal] snee and Smed node

Web-lkased Applicabion Display of Food Distribetion for Flaod Disaster Yictims
Thia recesirch s progeoisd 1 En chong i oolalorwion mih Grasie fegancy Dassder Miigalion Agency
Thenkre Gosermment can usg s apdlicadon 1o updaile tha nlematon b aocomlanoe with Taal

ponditions relaied 10 b mom quickly ond responsive in delreny of logishics assisipnos. Hers = e main
furchon of Hes weh

w

Figurs £: Main Kenu of the Web
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I Hurres Tred maks i, e ool lind T roule Pciudieg the 1o%al food disiribued for gach facilty
iscoton in e spaciio aren of the Aood dession.
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Figure & Home Menu

I Dt Tawgal, In Mhis frsnu, @ & delanmrad Bow reany demand node and 1he s of e Semins
node {Elack pens) raspectieey. H i akso 1o diderming hos mary aid hal should be dshituta. H s

alsn 0 bufon "iung Jorak T for Bnding the tma aeed o and 0 each demand®yichim nodes, This
datas iz eaved ared ther will b used in incing tha route,
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. Cala Posk, 0 this page. we couid Snd the aaglesbls Koatons (Velos pinsh 15 & 3o & bufion
“Can Fute” o fnd tho Bt Incaton hal shoald be opin dGreen ping)
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. Pergabran. We tan change B sl a0ed aned 1he b Sl wee will une.
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Figure 9: Pengaivmn M s

Mumerzal Expafiment ol tha Locatierd Routing Probdem wusdsy Web-Based SppBeation heer Food
Distribeition Tor Flood Disaster Victims

The e il np 5 the agedication m Bl on Sugars: ol al {2015) fin Came aned Benjang Ahae ard
dummies for Baung Panggang Ama. Tha difanences betwaan Tis reseanch and the prawous mesaand is
the web-based applicoton thal refens 10 neal comadifon InHesd al Bre Pogramming which wsing Sessumod

dEtancs matnx

Hextn i the aestabbe fncrity fcation thal messl e teuersimenis

. feeme | Femjeng | Milsngsergparg
A Fedagah (aihrschim lamik |
0 A Laipi i Grisdes | ) Plubiro mali i
) Fajy [ s thy e, St AL Taipa 1
i for Rovieny LiPea s TeeTteirron rif oo o ity | Jos o) |
% il Sfukrmanin thhan Harjsragurg |
Hdapdiuf ah Foariagel Pbajatinhn Babeis Satarm |
8 s L patain Al Mshainin |
Fraum Meagantl AL Imgad Al Ay
Fesreaia indan LBE T

LA ajsiod |

Tabbs 2. svaiabi Ty Locaions absh Arca

2]



FLLL PAPERE
Tha 5 imematons Confeance o Lngiaics and Tomnsporm 7007

(1L BT -¢!:. s el MR L Bl L T T
Frod Fackage | Crde in Faciapr | Cocy i Food Fachage || Codein
Dvnrad W eds Sawind  |Mppicaian Do rusd boads R P [ S 1 T Pusdad  |ipylication

Linde- i A 4 3 A et i 1 LI e i
Faluadurpag 1z =h iy Lagied b bl I g oo i
Ealcapma ¥ ME rap Cignl 150 M Pl g = gFan g arg - LI
Bl mphalor 14 M [ mps B0 MEE L BZ s
Sl e L g ] P (1] i WL S a2 ith
T brimaders b 15 ] Wgr e g 181 i Frinsg Fobe—] i
Esduypunphem =1 & urergerser 150 T Facah 1 LT
Mrgprg aTi L] F
e e il =l
R ] 13 ra
Bubrn o B 5
D i T

Tabkx 3: Demand Mode, Food Pokages, and Code in Apploation

Az shorwr in Table 1 Fe demand nodes and food packages for sach ol them i= differen]. The oded of e
demand nade n apphialen is reeded dus 0 meke arier in calkulblicn process. Thae detamicalnn of
tha demard node point vses Goodle Maps AP The resull of opimezadion aach area ara shoen i Tabiks
4, Tabde & aned Table &

irdial Scdstioni
Ties Towsd
L wsienrni Rzuan | [Faced | Dl siiw o md
ST 2l 5280315 Lt 3T MIT] T
i D T B iy i A51-h0 =T il
G Enim b L b BF ] 152
ST i B BT ]
i Liiiii i or I T2 B 1T
ST PR | 158 L ko 1
5 il ek i 44 T 2 TG
TOTRL THWEL ThIE L34 L5 40
El, v F
Lo T3 e Trwesd (8] | Facad D icn g
B wrirmirn S-S T3 MEH 1521
ahatol L LM [ g b L
Hipp ol i Eiskinw T TR 158
Haw Cama Tone o rm g et T8 EEF ]
L Bk iz B AT 111
A iy Bk g Ty i85 il TE? e
AL Ll e iy &1 08 T
TETAL TRAWEL ThiE 152 H d¥1A

Tabia &: Rasul in Apdlcation for Benjgang Area

Tabiem 4 shows the solution chlaned fom applicaBon It iz s=an Fal the fackty lncabon should B= open i

T calions The S msd] alhorws siome changion from indid schition, nol anky e raaln, et aba e
Maciliy Fal opaned which maks e delfaany lima &S min mess.



FLLL PAPERE

Tha 5 imematons Confeance o Lngiaics and Tomnsporm 7007

sl i ol el o e

Locaban Pase [l [——
~ersTaan bengaTi PeaTuas indsh -3 Ja 3 1rx1
[l i e TR i b g
Lo il L L oM ¥
LT SRS ¥ il &7 e
[TETAL TRASEL TRIE 141 331

Eb Emamin

Lomiian Rdn Tires Towasd (0] | Foomss Dl nd
Hirpvaban Bipraall Pareud g ek Jo 1341 =500 I5F
S Wik ruren ok o L B TN
g b BN i
PR, by ¥ AlER FE L
[TOTAL TRSEEL TRIE 11241 p o -

Tabls 5: Besull m Appicalon for Cerme Area
Vvl Bl pakinary T

Lexwiian -~k ra ; Ford Duiribariec
Al M aapn IT-EET.ETE -1 1853
IJ-.IJ.'- 371 I -1 283
Hagreprm = L] 1505
Bl s AT 1TL88 e
[Tt TRavEL TaE 1B o ]

HE Rl

| Lemian = Tirns Towsd 0| Food Dairibssc
oA I e ELE etk o T 1EdE
CTER TN ar 1380 H
0 e g 3173 o B 123
Oama S i B D =
FD'HL'IH‘-'ELT‘ 0 S K

Table & Resulk in Apdcaion for Balurgpanggarsg Ares

Tk 5 and Tabbe & shirm thal by wiing Sisulatad Annabng cin clilsin Salle sohdion by changs the
diferant roulas. His also shovs hal T food packages all should ba dalivenad. I Humanitanam Logistos

the akd has 0 delver 1o the viclime.

iniiason (men} | 54 el (ming % Improremnenl
Dt Banjang Bhd. G5 16z 550 TE.61%
Dt Carmi 280,870 111.343 a7 .9%
Diia Balungpanggang 311.053 00,253 T0.98%

Table ¥: Companson etwsen Inbal Sobsbon and Smulaksd Arnasrg Resul m Appdcabion lor ol Sreas

Percantage of i improsemant aach calcdafion is using fommula

inddianios — 54
-, Lintotarien = 28 srinies

R nr

AR

[}

H i= soen el the improssmand of the meull by 58 contriteas for more $an 80% of minimizing delpery

litin,



FlAd PaPErRE
The 3 infematonsl Confeancs oo | ngiaicr and Tonsgoet O0r

Conglusion
We desslop a wsb-based spplicabion of Humanitanss Logistics based on Location Foutimg Probdsm n

Cussk, Endl Java, Indenaais which is wery usalul Tor gérearnsmnl, snd &0 i ol of S Beod disasia
This research is proposad o ba done in colaboradon with Gresia Regency Disaster Miigation Agancy.
Thersbore, Gosermment can use s applicaion o updale the inlormation i accordance with real
conibtions refalesd o be mom quckly sod reeponsie nodeteeny of logishics assstance. The meuk of
Smlated Arvaalivg nen B e spplcalion aftaiiesd [ekee bma Faeal daltry. This B ressded By e
Cosvarniment 1o make detision nol only the koatad shodld Bo oan &6 o facility ooaton of disiifaton
i Dk gk the note,

Further ressarch mukl comsder wider and more demard node. The decson of the vehcle bype and Hs
cApacy should B lankas in b ascsunl. Pammsslar sallicg Ee S Semulaked Slgositim sl shoull e ks
it account o raach batier pericrm of tha algorithm.

Belerancos

»  Alshar, A Haghani. & 2011]. “kModeling integraksd supphy cham logishics in mal-time lange-scale
diiasiar mbal cpasation”, Joumal of Seoo-Eeovmmi Flanamg Soedces Vol $8, pp, 327338

«  Aa AL Haeragu, 5.5, Chers, M 1901 & 3ol becsed amulabed anmssaling algenthen lor vahicin
rensdicyg profdases. Compulers & induslial Enginsasing, Vol 21, pp 635-830

«  Arieni, 2A Reeaud, J, Ruip A SeladM, 2011), “A cossring Sur apgrcdch o B ksasion of
aswlite duribuion cankrs W supply Pumenitaian aid”, European Joural of Openlicna
Rusaardh, Vol 222, pp. BeE805.

= Balcik B Baamcd, B Smiceilz K [2002), “Lasi mie Ssinbobon o hemasdlsesan relsal,
doiarral of Ingaligan Trars poriation Systams, Vol 13, pp. 51-63.

= Campes, ¥. Banddica, A Bandeina, A (2012, “A method for avacsaton roube plannineg in SEasior
sluiafong”, Jodmal of Sociel and Bahioseral Soarces, Vol 54, g 508 - 543,

» Chandragrakaiiul W Humaritatan supply chan management Blermiure revias and fuuna
research™, Depariment of Logistics Engintsaring. Schood ol Enginesring. University of the Tha
Chamber ol Commence.

« Chang KOS5, Tseng Y.L Chen, JW (20070 A scomano plannicdg approach for the food
esmergenscy kgibcs preparabon problem under uncedanty”, Joursal of Teamsporiabion Fessanh,
Par E 43 pp. TIT-T54

#  Chisng, WG, Aussell. LA 1088 Smulsied annealng mesaheunsics for the sesicks mopling
protiam wath Bme wirdoes, Annals of OpeeaSord Research, Vol 83 pp, 337,

# Costan, SHAD Corposh, WB G Bandsia, FLAD N2 Supply Chans in Homanitansn
éﬂld:lrh'l!l':nﬁ Caniea and Anakeins”, Joarral of Socal and BeFaviossl Science, Vol 54, pp 508 —

+ Efam MA Bupugan M. [Z011], “An audion-bassd Tamework ko sessros alocalon o
disasier relief”, Joumal of Humanilafan Logistios and Eupply Chain Moragesan, W, 1 Mo Z,
g 1T0-1BE

=  Calinda, O, Batia, R. [201Z) “Preposifoning of Suppdks in pmpenation for & humoans ordar
polenda  destruclion of preposBoned supplest, Joumal of SWoie-Economic Flanning
Srkerioes Vol 47, pp. A=3T,
cendresu. M., Poivin, J-Y., 2000, Handoook ol malaaurisiios. Spingar.

Hamedia, M. Haghanh, & Yang 3. [2012), Felabla Transpoiaion of Humarilabfan Supplies in
Eﬂﬂlﬁ;‘-ﬁzﬂpﬂ'ﬂbg - FMode and Hearistc©, Josmal of Sodo-Economic Flanning Soenoes, Yol 5d,
B 1 1214,

« Huanga, M. Smilceviza, K Bakckbh, B (2001}, "Wodss or Rele? Roaling: Equity, ENciency amd
Eticacy”, Joumal of Pocedi-Social ard Behavioral Scence, Vol 17 pp. 4 16437,

« [Indoresia. Badan Hasiong Penanggulangan Bencana. (A0 Peraluran Keiala Badan Masional
Perangguisngan Bercara Homor 14 Taben 2010 Tentsng Pedoman Pemt=nlukan Pos
Hasmnds Tanggap Danaal Bending, Jakadn

#  Husumasit RO, Wibowo 55 insamia B Belef ogisics praclices. n indonesa: 3 sure-ay,
Fradnadings of TRa Sih nlesnasioral Corvlerenos on Buiissss and Massagesan Rasaar-id,
e e, Wncdiressiia ;) 20100



FlAd PaPErRE
The 3 infematonsl Confeancs oo | ngiaicr and Tonsgoet O0r

Lin, E-W., Ying, B.-C., Laa, T-1., H&, F-H., 21 Appling simdlated anndaling approsch for
capaciiatad wahicla pouting problamas, Systems Mam and Cybomeics, D006, SWCOE. IEEE
Inienaticral Conlerenos on. |EEE, pp. 15644,

Oridels. H. Zabinsky, ZB. ZHE], “Slechasic opbimmizalion of medicsl sapply ooabion anid
-I-I-I.I'I:-l.ll.ltﬂm im disasier management. Inipnatdoral Joural of Podation Eoonomices, Yol 155
B .

Cledamar, L Deme, 0 1207170 “A hemchical duskerng and mubng procedum for lamgs scal®,
Jowrral of Transporiaton Hessarct, Pard £ 48, pp. 501802

Enh. 5 Jang. H. Han, C. (2013], “®arehouss Locaton Oecision Faciors in Humanganan Bslief
Logeies™, The Asian Joumal of Shipping ard Logistics, Wel. 29, ko 1, pp 131210,

AoHeampar, B Fischer. K. Blecken, & (20170 4 roarsshipment model for disirbotion aed
irmeaniery mkecalion under urcertsingy i homaniBanen opambom”, Joumal of Sece-Einasis
Plranmmg Soence, Vil 48, g SE-104

Sugiedta, 5, Widpareara, LG4, Cotavia, T, “Medal Massmatis Lokasd Pos Baslups Beecesa Bangr
e, "Paira Jumal Tira®, Wol. 3 Ko, July 301E, oo 2EE-JEHTavakkol-Mograddam, R,
Salaai, M., Gholiosdiir, Y., Eﬁ.hh.ﬁmunﬂﬂdiﬁﬂimhwmdﬂhhhmﬂ'q
Ffm!-m the independen nools length. Appled Malhemaios ond Compuiation, Y. 170, o
4 .

TeEreg, Wy, Yo WL, Tador, MoA, Z005. The rofe ol ansporistion in ksgislcs chain. Eastem
fain Sockely for Transporabon Stodies, Vel 5, pp V65T - 16T

Wan Bresdam, A, 19296, Improdemend hewrsios or e wehicle rouling peobdesm based on
smualsd anreaing Euopean Joumal of Opestonal Bessarch, Yol BE pp. 400-450,
Waoklgemuts, 5. Oiogrunicba, B Clawssn U, (3312}, Dyrams vehicks souvting weth anbopason n
disazier kel Jogrral of Soon-Economic Planning Scences, Vol 48, g 261-371.

Xan, ¥, Fhao, 0. Kagu, | ¥o, Y., 2012, Desslopren] of a fusl consumpion opbmizabon modsl

for e capacisted vehicls routing problem. Compulers & Operations Besearch, Yol 38 op
14181431

Yu, VF, Lin, S0, Les W, Teg C-l. 2010, A simdeed anmealing heuristic e e
sl koalion mulng probiem. Compun & ncustrial Engirring, Vil 58, g 265394,
Thormi, &, & Kepeesk, L R, (005} From Logis-Sc 10 Supgly Chain Manssment: The Path
For-ward in Thed Himsa nilanan Sactor. Frite Inslisui-a, San Francsoo, T



