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ABSTRACT

Accurate,speedyandinteroperableinformationexchangeamongthestakeholdersachieveeffective
rescue and relief operations in an emergency. The current research work aims at location-based
realtimeornearrealtimedisasterdatagatheringandaccumulation.Thedynamicdisasterdatais
integratedwiththestaticgeospatialdatatofacilitatespatialanalyticsanddisseminatetheintegrated
datathroughOGCwebservicestovariousstakeholdersforfurtherprocessingbydifferentexpert
domainapplications.Theresearchworkalsofacilitatesspatio-temporalqueryingsystemthrough
Geo-query,andOLAPoperationsonintegrateddisasterdatawithgeospatialvisualization.Thedesign
andimplementationoftheworkisachievedthroughamobileapplicationintegratedwithaGISbased
webportalbyacentralizedremoteserver.Theentirearchitecturehasbeentestedbyimplementing
inanemergencysituationandfacilitatedbyaneffective interoperable informationexchangeand
spatio-temporalqueries.
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INTRODUCTION

Indiahasuniquegeo-climaticconditions,whichisvulnerabletoseveraltypesofdisasterssuchas
floods,earthquakes,cyclones,landslides,tsunamis,etc.Thesupercycloneof1999,Bhujearthquake
of2001,Tsunamiin2004,Kosi(Bihar)floodin2008,Sikkimearthquakein2011andUttarakhand
disasterin2013,Chennaifloodsin2015haveshowntheurgentneedincapacitybuildingforhandling
disastersinaveryefficientandeffectivemanner.Thisisanurgentneedforallourpresentendeavours
tomeetandexceedthesocietalrequirementsofcoordinatedscientificandtechnologicaloutput.

First,thereisalackofstakeholder’sawarenessandinformationexchangebefore,duringandafter
disasters(Perry&Lindel,1978;Pearce,2003;Bosher,Dainty,Carrillo,&Glass,2007).Aqualitative
researchdesignhasbeenusedtothefocusgroupinterviewsinTamilnadu,India.Questionnaireswere
distributedtocollectthedemographicdataandtheresponsestoopen-endquestionsandcollected
afterthediscussions.TheroleofICTindisastermanagementisverywellconceivedinproviding
accesstovitalinformationondisastermanagementtostakeholders(Abbas,Srivastava,Tiwari&
Bala,2009;Nigel&John,2012;Taohidul,&Zamri,2011).Emergencycommunicationfortimely
reliefandresponsemeasuresisevaluatedbyactualfielddatafromtheaffectedsites.Thevarious
challengesforeffectivedisastermanagementare:
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• Gatheringtimelyandlocationbasedrealtimesituationdata
• Informationavailabilityandaccessibility
• Informationinfrastructuretobridgetheinformationneedsbetweenvictimsandserviceproviders
• Aplatformtointegratedynamicdisasterdatawithstaticgeographicfeaturedata
• Interoperableinformationdisseminationservicesamongdisastermanagementstakeholders
• Astrongspatio-temporalquerysystemthroughGeoqueryandOLAPoperations

To address the above challenges in an integrated system of multiple artifacts like mobile
application,webportalandintegrationoftheseartifactshasbeendesigned,implementedandtested.
Theintegratedsystemisdesignedaimingatlocationbasedrealtimesituationgathering,non-geospatial
dataandintegratedwithgeospatialdataanddisseminatethisdatathroughOGCwebservicesand
alsofacilitateastrongspatiotemporalquerysystemthroughmultiplequeryengines.

Thefinalsystemresultsineffectiveandefficientdisaster-GISinformationinfrastructureasper
OGCstandardsimplementedthroughthemobileapplicationandwebportal.

CURRENT STATE OF THE ART

Thisphasediscussesvariousmethodsandmobileapplicationsthataddressesinformationneedsof
disasterriskmanagement.Thestateoftheartisorganisedintotwosections:1)Mobileapplicationsin
disastermanagement,and2)Integrationofdisasterdatawithotherspatialdatasetsanddisseminated
usingwebservices.

State of Art: Mobile Applications in Disaster Management
Mahfuzulhoq,DebashisandParijat(2014)proposedaGPSbasedframeworkforandroidapplication
environment.TheframeworkallowsvictimstoselecttheirlocationonGooglemaps,requestforaid
andreportmissingperson.Theinformationstoresintoadatabaseandserviceproviderorganizations
canview the requestsand findsexact locationofvictims.Sasan,Hien,Seon,PatrickandCyrus
(2016)introducedacrowdsourcebasedframeworkforpostdisasterdataacquisition.Itimprovesdata
analysisbyprioritizinginformationcontainedincollecteddata.JustynaandSulfikar(2016)proposed
aconceptualmodeltobuildinformationcapitalfromsocialcapitalandinformationtechnology(IT).
ThemodelaimsatreducingdisasterrisksforthepeopleinYogyakartaandsurroundingareas.Social
capitalincludessocialmediaplatformsliketwitter,Facebooketc.Themodelcollectsdatafromsocial
mediaonceperday.ITisusedtodisseminateinformationtovariouspartiesinvolvedinDisaster
Management.Norliza,Ku,NoritaandSafaai(2009)presentedafour-phasemethodologytoimprove
process,datamanagementandprovideresponsetovictimsofflooddisasterinMalaysia.Thephases
includeknowledgeacquisition,extraction,analysisandvisualization.Thesephasesassistagencies
inmanageandmaintaindatarelatedtofloodsandtomonitorthecurrentsituation.Themethodology
isimplementedaswebbasedsupportsystemforfloodresponseoperations.

Anubhavetal.,(2015)presentedaframeworktodevelopAndroidapplicationsthatsupportsdata
acquisitionandcommunicationduringacrisisscenario.Themobileapplicationsdevelopedusing
theframeworkgathersuser,contextdatawithcurrentlocationandvisualizetheresults.Asif,Nitin,
UllahandSarfraz (2012)proposedanAndroidmobileapplicationbasedframework thatgathers
informationaboutdisaster andmadeavailable inonline forgeneralpublicanddecisionmakers.
Theinformationisusedforrescueprocessofaffectedpeople,deliveringfacilitiesandinfrastructure
etc.MiraandTeddy(2013)proposedacoordinationframeworkfordisastermanagementlogistics
distribution,communicationamongrescue,volunteersandhumanitarianteams.Theframeworkis
implementedintheformofprototypeformobileapplication.

Tanya(2014)discuss thedevelopmentaGIS-basedmobileappontheAndroidplatformto
providesupportfordisasterrescueoperations,coordinationandinformationexchange.Theauthor
interviewedanddiscussedNaturalResourcesDevelopmentFoundation (NRDF)officials to find
requirementsfortheapplication.Themajormodulesoftheapplicationarereporting,emergencyalerts
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