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ABSTRACT

Inrecenttimes,therehavebeenseveralnaturaldisasters,negativelyaffectingcommunitiesranging
fromlossoflives,businesses,homesandeconomicdisruption.Suchseriouseffectsonacommunity
canbetracedtopoordisastermanagementarrangements.Severalprojectmanagementconceptsaswell
astechnologieshavebeenresearchedandproventoimprovedisastermanagement.Thisarticlereviews
existingliteraturestomakeevidenttheconceptsofprojectmanagementsuchasprojectplanning,
execution,teamcollaborationandgovernanceaswellastechnologieswithafocusontheInternet
ofThings(IoT)throughprovisionofearlywarningsignsformitigationandpreparedness,bigdata
analytics(BDA)forinformationgatheringandunmannedaerialvehicles(UAVs)foremergencyrelief
scenariosindisastermanagement.Findingsofthisarticlerevealsthegreatimpactandbenefitofan
integratedapproachforeffectivedisastermanagement.Hence,thispaperrecommendsanintegrated
approachtodisastermanagementfromaprojectmanagementandInternetofThingsperspective.
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1. INTRODUCTION

AccordingtotheInternationalFederationofRedCrossandRedCrescent(IFRC)adisasterisdefined
asa“sudden,calamitouseventthatseriouslydisruptsthefunctioningofacommunityorsociety
causinglossesthataffectshumanslives,infrastructure,economyandenvironment,resultinginthe
inabilityofthesocietytocopeusingitsownavailableresources”(IFRC,2019a).Disastersareeither
ofanaturalorman-madeorigin(Verma,Verma,&Banerjee,2019).Disastersofnaturaloriginsoccur
asaresultofnaturalprocesses,forexample;Nepalseverelocalstorm,Iran&Afghanistanflash
floods,TropicalCycloneIdai,Perulandslidesandflood(IFRC,2019),Indonesia’sTsunami,India
andParaguayfloods,Haitiearthquake,ArmeniaHailstorm(IFRC,2018),TropicalCycloneLuban
&CycloneMekunu,Sudan,Nigeria,Mongolia,Georgia,Coted’Ivoire,Myanmar,Philippines&
Cambodiafloods(OCHA,2019)tomentionafew.Ontheotherhand,man-madeoriginateddisasters
arecausedbyhumanerrorsandintentsthisincludeschemicalspillageandterroristattacks.

https://orcid.org/0000-0002-2534-9044


International Journal of Organizational and Collective Intelligence
Volume 10 • Issue 2 • April-June 2020

21

Regardlessoftheoriginsofthesedisasters,theyallresultinthousandsofcasualtiesanddisplaced
people.The2018WorldDisastersReportbytheIFRCrevealsthatinrecenttimestheintensityof
disastershasshownanincreasewith3,751identifiedcasesofnaturaldisasterwithabout84.2%of
thesedisastershavingweather-relatedtriggersandleavingabout134,000,000oftheworldpopulation
affectedindireneedofassistance(IFRC,2019b).Evidencefromavailablestatisticsshowstheneed
toimplementseveralstrategies,technologiesandmanagementskillstoeffectivelyreducethenegative
impactofdisasteronthehumanpopulationandsocietyingeneral.

Thispaperseekstomakeevidenttheimpactofanintegratedapproachtodisastermanagement
from a Project Management and Internet of Things perspective by reviewing existing literature.
TheSection2ofthispaperwillreviewdetailedliteraturearoundthenatureandphasesofdisaster
managementwithanaimtoestablishingprojectmanagementconceptsrequiredforthesuccessful
planning and execution of disaster management projects. Section 3 reviews literature around
technologiesavailabletoenhanceefficiencyinmanagingprojectsondisasterwithacorefocuson
theInternetofThingstechnology.Finally,Section4willconcludethepaper.

2. NATURe OF DISASTeR MANAGeMeNT

Overtheyears,therehasbeenindicationsthattheoccurrenceofvariousdisastrouseventshavebeen
oneofthemajorconcernsofhumanity(JalilArab-Kheradmand,Ahmadi,Baniasadi,&Khankeh,
2016; Ronchi, 2015). Consequently, driving individuals and organisations to constantly develop
innovative approaches todecrease thenegative effectof the immediate andpost-disaster impact
(Williams,Gruber,Sutcliffe,Shepherd,&Zhao,2017),however,irrespectiveofwhatapproachis
adopted,themainaimandintentistoeffectivelymanagedisaster.Disastermanagementthereforecan
beviewedastheadministrativeapproaches(Raikes,Smith,Jacobson,&Baldwin,2019),decisions,
operationsandtechnologiesthatapplytotheeffectivemanagementofdifferentstagesandlevelsof
disaster(RipollGallardoetal.,2015).Oneofthemajoraimsorgoalsofdisastermanagementisto
prevent,reducethenegativeimpactandbuildresilienceoftheaffectedsystemorenvironment(Chroust
&Aumayr,2017;Iizuka,2018;Oloruntoba,Sridharan,&Davison,2018).Moreso,foreffective
implementation of disaster management approaches, several researches and academic literatures
haveidentifiedtheexistenceofmulti-phasesinmanagingdisaster(AbbasiDolatabadi,Seyedin,&
Aryankhesal,2016;Gupta,2015;Meduri,2016;Misra,Goswami,Mondal,&Jana,2017;Shafiai&
Khalid,2016;Singh,L.,Srivastava,&Singh,2017).Inasimilarview,tomitigateriskandenhance
disasterrecoveryplanning,aglobalmodelusingPESTLEframeworkcanbeappliedtodifferenttypes
ofdisaster-pronesystems(Sarwar,Ramachandran,&Hosseinian-Far,2017).Inaddition,analysisby
Raikesetal.,(2019)identifiesriskmanagementandcrisismanagementastwoconceptualframeworks
withbothexhibitingdifferentinterventionandcapacitylevelsdependingonthetypeofdisaster.

2.1. Phases of Disaster Management
Interestingly,therehavebeenrelationshipsbetweenprojectmanagementanddisastermanagement
phasesevidentinacademicliteratureandresearches(Chang-Richards,Rapp,Wilkinson,VonMeding,
&Haigh,2017;Enshassi,Adnan,Shakalaih,&Arain,2017;Gacasan&Wiggins,2017;Netek&
Panek,2016).Similarly,aresearchontheapplicationofprojectmanagementinbuildingdisaster
resiliencebyPrasad,Woldt,Tata,&Altay,(2017)identifiesthattheinternalcharacteristicsofproject
management (uncertainty and information demand) influences the external elements of disaster
managementprocess(imminence,scaleandgoalintricacy).Itisbelievedthattherearesimilarities
betweenthenatureandphasesofdisastermanagementandprojectmanagement(Crawford,Langston,
& Bajracharya, 2013; Gaudenzi & Christopher, 2016; Lin Moe & Pathranarakul, 2006). These
similaritiesareevidentintheirdefinedinterconnectedphasesasseeninfigure1.

According to Hoque, Phinn, Roelfsema, and Childs, (2017) cycles of a typical disaster
managementcanbeconceptualizedintotwophasesconnectedbyactivities.Thesephasesarethe
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pre-disasterphasewhichinvolvesmitigationandpreparednessactivitiesandthepost-disasterphase
whichinvolvesresponseandrecoveryactivities(Enshassi,Shakalaih,&Mohamed,2019).

2.2. Pre-Disaster Phase
Thepre-disasterphaseistheinitiatingorprimarystageofthedisastermanagementprocess(Verma
etal.,2019).Atthisphase,ifalltasksandactivitiesareeffectivelycarriedout,theexpectedlossfrom
theforeseendisastercanbedetermined(He&Zhuang,2016).Thisphaseincludesthestrategyand
calculationoftheprobabledisaster(Tabata,Zhang,Yamanaka,&Tsai,2016).Thephaseincludes
carryingoutmitigating andpreparatory tasks that provide activitieswhich aims at reducing the
impacttobecausedbythepotentialdisaster(Vermaetal.,2019),itisthereforebelievedthattobe
moreeffectiveinmanagingdisaster,itismandatorytohavepre-disasterplans(Crowley,2017).In
asimilarview,Guyette,(2017)confirmsthatpre-disasterplanningpositivelyreducesdamagesand
helpsorganizationsmaintainacertainlevelofstabilityduringandafteradisastrousevent.

Theriskmanagementframeworkinthepre-disasterphaseismainlydrivenbytheprevention-
preparedness-response-recovery(PPRR)tasks(Raikesetal.,2019),consequently, themaintasks
inthepre-disastermanagementphasearethepreventionormitigationandpreparednesstasks(Ali
Torabi,Shokr,Tofighi,&Heydari,2018),asseeninfigure1.

2.3. Prevention/Mitigation Tasks
Incontemporarytimes,therehasbeenaconsiderableresearchattentionarounddisastermitigation
planning(Huang&Shen,2019;Mika,2016;Osaragi,2015;Sarmah&Das,2018;Schwab,Sandler,
&Brower,2016;vanDeldenetal.,2016).Justlikeprojectmanagementprocessesrequireseveral
planningfactorssuchashuman,management,organizationalandtechnicalfactors(Tesfaye,Lemma,
Berhan,&Beshah,2017),disastermitigationplanningalso requireshuman (Aertset al.,2018),
technical(Sinha,Kumar,Rana,Islam,&Dwivedi,2017),leadershipandorganizationalinputs(Al
Shobaki,AbuAmuna,&Abu-Naser,2016;ValdiviesoFernandez,2017)tosuccessfullycarryout
theprojectofmanagingofdisaster.

Preventionandmitigationhavebeenidentifiedasthefirsttaskinmanagingdisasterseffectively,
itcomprisesofpreventivestrategiesappliedandprojectsundertakenwithanaimofreducingthe
occurrenceorfatalconsequencesresultingfromanyinevitabledisaster(Vermaetal.,2019).There
havebeenseveralresearchadvancesaroundthisvitalaspectofdisastermanagementasaresultof
thecriticalroleitplaysinestimating,mitigating,reducingtheoccurrenceandimpactofadisaster

Figure 1. A comparison of the interconnected life-cycle phases between disaster management and project management; Adapted 
from: (Lin Moe & Pathranarakul, 2006).
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(Kreibich,Thaler,Glade,&Molinari,2019).Exampleoftheseresearchesare;indroughtdisaster
mitigation(Bachmair,Svensson,Prosdocimi,Hannaford,&Stahl,2017;Markantonisetal.,2018),
mitigationofextremedisastrousrainfalls(CortésSimó,Turco,Llasat-Botija,&LlasatBotija,María
delCarmen,2018;Spekkers,Rözer,Thieken,Veldhuis,&Kreibich,2017),mitigationofearthquakes
(Altunışık&Genç,2017;Yılmaz&Çağlayan,2018)andinmitigationofseveralfloodtypes(Bernet,
Prasuhn,&Weingartner,2017;Laudan,Rözer,Sieg,Vogel,&Thieken,2017;Wagenaar,Jong,&
Bouwer,2017).

Existingliteratureshowsthattherearetwocommonstrategiesusedindisastermitigation(Katanha
&Simatele,2019);thestructuralandnon-structuraldisastermitigationstrategies(Yoon,Kang,&
Brody,2016).Structuralmitigatingstrategiesincludesrelocatingandrebuildingresilientstructures
whilenon-structuralmitigationstrategiesincludestraining,coordinatingemergencyplanning,coastal
protectionandlandusemanagement(Arlikatti,Maghelal,Agnimitra,&Chatterjee,2018;Hosseinian-
Far,Pimenidis,Jahankhani,&Wijeyesekera,2011;Strusińska-Correia,2017)seetable1.However,
themitigationtaskcanbeconceptualizedasdisasterriskreductionsinceitpossessescomponents
thataimsatreducingriskimpactofdisastersthroughoutthesocietyandenvironment(Mojtahedi
&Oo,2017).AresearchbyGoniewicz&Burkle,(2019),revealsthatthepotentialimplementation
ofearlywarningsystemsbasedontextmessageshelpsmitigatepotentialdisasteraswellasreduce
vulnerabilityandriskassociatedwiththeevent.

2.4. Preparedness Tasks
Disaster preparedness concept can be viewed as a different concept such as disaster readiness
(DeYoung & Peters, 2016) and disaster contingency planning (Hashemipour, Stuban, & Dever,
2017).Consequently,theword‘’preparedness’’canbeidentifiedasaconceptofagreatertheoretical,
multidimensional picture as it cannot be solely measured but rather understood as an umbrella
covering tasks involved in preparing for an event of disaster (Staupe‐Delgado & Kruke, 2018).
Hence,preparednesstaskscanbeviewedasacycleofcontinuousequippingandtakingcorrective
actiondrivenbytheaimtoattainreadinesstorespondtoadisastrousevent(Haddow,Bullock,&
Coppola,2017).Inaddition,thepreparednesstaskscanbeviewedasbeingsimilartothemitigating
tasksbecauseoftheirproactivenatureincombatingandminimisingthenegativeimpactofadisaster
(Boonmee,Arimura,&Asada,2017).For example, through theuseof earlywarning signs, the
proactivenatureofpreparednesscanbeseentocreateapositionofreadinessincaseofadisasterto
reducetheresultingnegativeimpact(Herlianita,2017;Zhou,Wu,Xu,&Fujita,2018).

Thepreparednesstasksarecarriedoutwhenthemitigatingorpreventingstrategiesfallshort
becausenotalldisasterscanbeprevented(Staupe‐Delgado&Kruke,2018).Thepreparednesstasks
possessthepotentialofbridgingtheresponseandmitigationtaskasitrecognisestheexistenceof
unmitigatedrisks.Inawiderperspective,thetaskofdisasterpreparednesscoversseveralactivities
such as risk and preparedness analysis, training and exercising (Baker & Grant Ludwig, 2018)
andevacuation(Medina,2016)seetable2.Therefore,adisasterpreparednessplanshouldcontain
an early warning, protective measures against the potential disaster and precautionary measures
(Chandramohan,Anu,Vaigaiarasi,&Dharmalingam,2017).Inthecaseofadrought-relateddisaster,

Table 1. Disaster mitigation tasks and responsibility

Mitigation Tasks Responsibility

Relocation Allaffectedparties

Rebuildingresilientstructures Government

Training&emergencyplanning Disastermanagersandplanners,NGOs

Coastalprotectionandlandusemanagement EnvironmentalprofessionalsandGovernment
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Nhamo, Mabhaudhi, & Modi, (2019) emphasises on the importance of preparedness through
forecastingandmonitoringasbeingfundamentaltoanearlywarningsystemandresiliencebuilding
tosuchdisaster(Hosseinian-Far&Jahankhani,2015;Farsiet.al. 2017).

Inaddition,astudybyGironsLopez,DiBaldassarre,&Seibert,(2017)revealsthatahighsocial
preparednesscontributestoeffectivelymitigatinglossesfromflood-relateddisasters.Furthermore,
creatingemergencyproceduresinadvanceandstakeholderinstitutionalcapacityinordertoenhance
the possibility of an effective response to impact from a potential disaster is a vital in disaster
preparedness(Mojtahedi&Oo,2017).

2.5. Disaster and Post-Disaster Phases
Thisphasewhichisalattertothepre-disasterphaseisoftenknowntodealwithuncertaintiesand
complexity(Sabouhi,Tavakoli,Bozorgi-Amiri,&Sheu,2019;Song,Chen,&Lei,2018).Thisphase
isconsideredasoneofthemostchallengingaspectofthedisastermanagementphase(Granville,
Mehta,&Pike,2016;Mejri,Menoni,Matias,&Aminoltaheri,2017;Noham&Tzur,2018).However,
tosolvetheissueofcomplexity,aheuristicalgorithmbasedonTabu-searchisrecommended(Noham
&Tzur,2018).

Thedisasterandpostdisasterphasecanbetermed‘’dynamic’’asitencompassesseveralperiods
andtasks;theimmediateresponsetaskinthefaceofdisasterandthelong-termrecoverytask(Çağlar
&MuratErmiş,2017).Interestingly,justlikeprojects,thisphaseshouldbewell-defined,plannedand
implementedinstagesortasks(Ismail,Majid,&Roosli,2014b).Therefore,foreffectivemanagement
andevaluationofthisphasetheadoptionofexistingtoolsorthedevelopmentofnewtoolsarerequired
(Banerjee,Basak,Roy,&Bandyopadhyay,2019;Kermanshachi&Rouhanizadeh,2018;Lorca,Çelik,
Ergun,&Keskinocak,2017;Yi&Yang,2014).

Thereareseveralissuesthataffectthesuccessfulexecutionofthedisasterandpostdisasterphase,
rangingfromrelocation issues(Sangasumana,2018), technical issues(Erdelj,Król,&Natalizio,
2017),financialissues(Dückers&Thormar,2015;Moonetal.,2017)andhumanresourceissues
(Aliakbarlou,Wilkinson,Costello,&Jang,2017).Furthermore,usingtheriskmanagementframework
drivenbythePPRRtasks(Raikesetal.,2019),theresponseandrecoverytasksareconsideredaskey
duringadisasterandpost-disastermanagement(Hoque,Phinn,Roelfsema,&Childs,2017).These
taskswillbediscussedinsectionsbelow.

2.6. Response Task
Theresponsetaskscompriseofseriesofreactiveactivitiescarriedoutwhenadisasterisimminent
andafterthedisaster(Rabbani,Manavizadeh,Samavati,&Jalali,2015;Rebeeh,Pokharel,Abdella,&
Hammuda,2019).Itisbasicallythefirststageofdisastermanagementintheoccurrenceofadisaster.
Classically,theresponseindisastermanagementisobservedwhentheplansinthepreparationstage
areimplementedwiththesoleaimofreducingtheimpactduringandafterthedisaster(Vermaet
al.,2019).Theresponsetasksarecarriedoutatalllevelsimpactedbythedisaster;communitylevel
(Rehman,Sohaib,Asif,&Pradhan,2019),local,stateandfederalgovernmentlevels(Farber,2018;

Table 2. Disaster preparedness tasks and responsibility

Preparedness Tasks Responsibility

Riskandpreparednessanalysis UNISDR,Disasterriskanalyst

Training&Exercising Disastermanagersandplanners,NGOs

Evacuationplanningandevacuation Disastermanagersandplanners,NGOsandaffected
parties

Informationdissemination Government,NGOsandICT
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MeloZurita,MariadeLourdesetal.,2018).Thus,thesuccessofthisphaseisdefinedbyhowwell
preparedallactorsandlevelsofimpactare(Fagel,2016)aswellastheeffortsmadebyseveralactors
atdifferentcollaborationandcooperationlevels(Tatham&Christopher,2018).

Inaddition,toenhancetheefficiencyintheresponsephase,theutilizationofattacker-defender
gamesusinggames theoryfor themodellingofboth themitigationandresponse inadisaster is
recommended (Seaberg, Devine, & Zhuang, 2017). This phase encompasses activities such as
anemergency reliefduring theeventofdisaster (Cao,Li,Yang,Liu,&Qu,2018;Maharjan&
Hanaoka,2018;Ni,Shu,&Song,2018)andtemporaryrehabilitationduringandimmediatelyafter
thedisaster(Dixitetal.,2018;Maharjan&Hanaoka,2019;Mousavietal.,2019)seetable3.In
ordertominimizethenegativeeffectofdisasteronlivesandtheeconomy,disasterresponsehasto
beeffectivelyandefficientlyimplementedwithin72hoursoftheoccurrenceofthedisaster(Erdelj,
Natalizio,Chowdhury,&Akyildiz,2017).

Furthermore, justaseveryotherphaseofdisastermanagementrequiresanaspectofproject
management (Al Shobaki et al., 2016; Crawford et al., 2013), for example; the mitigating and
preparationtasksindisastermanagementrequireseffectiveprojectplanningtosuccessfullyachieve
its goal (Hashemipour et al., 2017;Huang&Shen, 2019), in similarmanner, the response task
requireseffectiveprojectgovernancetosuccessfullycarryoutdisasterresponseandreliefactivities
(Levie,Burke,&Lannon,2017).Thus,toenhancethesuccessofthedisasterresponsetaskaswell
astorealizethestrategicobjectivesofthisphaseeffectiveprojectgovernanceisrequired(Musawir,
Serra,Zwikael,&Ali,2017).

2.7. Recovery Task
Recoverytasksarereactiveactivitiesorstrategiesdrivenbythesoleaimofreturningnormalityafter
theimpactofdisaster(Kennedy,Gonick,Meischke,Rios,&Errett,2019;Rebeehetal.,2019).In
similarway,Oloruntobaetal.,(2018)viewsitasasetofwell-coordinatedprocessesthatsupports
disasteraffectedcommunitiesbyrestoringandreconstructing(short-termorlong-term)theaffected
environment.

The post disaster recovery tasks completes a sequence of identifiable activities: response,
emergency relief, temporary rehabilitation, permanent reconstruction (Ismail, Majid, & Roosli,
2014a),hence,thepostdisasterrecoverytaskssimilartothesuccessfulexecutionofaprojectshould
bedefined,plannedandimplementedinstages(Chen,Das,&Ivanov,2019;Francis,Wilkinson,
Mannakkara,&Chang-Richards,2018),becausewithoutaproperplan,itwillbeaherculeantaskto
foreseeorexpectasuccessfuldisasterrecovery.Disasterrecoveryprojectsareextremelydemanding
andchallengingastheyrequiremultipleresourcesandactors(Surietal.,2018).

Furthermore,forthesuccessfulcompletionofdisasterrecoverytasks,investmentandcollaboration
fromseveralactorsandstakeholdersarerequired(Tang,2019).Actorssuchasgovernmentinvesting
in resilient infrastructure (Marto, Papageorgiou, & Klyuev, 2018), likewise NGOs creating
partnerships and collaboration amongst organizations (Chan, Roy, Lai, & Tan, 2019). However,
uponimplementationofrecoveryandreconstructiontasks it iscrucial to take intoconsideration
therestorationofculturallandmarksoftheaffectedcommunity(UNESCO,2018).Thisisvitalas
communitiesareculturalconstructswherecultureandlandmarksareimportanttothesocialfabric

Table 3. Disaster preparedness tasks and responsibility

Response Tasks Responsibility

Emergencysearchandrescue Government,NGOsandICT

Emergencyrelief Government,NGOsandICT

Temporaryrehabilitation GovernmentandNGOs
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of itspopulation (McLean,Lonsdale,Hammersley,O’Gorman,&Miller,2018;Petrovic,2018).
Moreso,Pyles,Svistova,Ahn,andBirkland,(2018)alsosuggeststhatcommunityparticipationin
disasterrecoveryiskeytothesuccessoftherecoveryprojectsastheaffectedcommunitieshavea
firstexperienceandunderstandingtoaccuratelyidentifyimmediateproblemsandneeds.

3. TeCHNOLOGIeS FOR DISASTeR MANAGeMeNT

Moreinterestingly,therehavebeenaremarkabledevelopmentininformationandcommunication
technologies(ICT)whichhasenabledittopossessadiverserangeofapplicationsfortheeffective
managementofdisaster(Parajuli&Baral,2017).ThescopeofICTappliedinthefieldofArtificial
Intelligence-AI(Nunavath&Goodwin,2018),InternetofThings-IoT(Zahra,Shafique,&Farid,
2018),GeographicInformationSystem-GIS(Ranjan,Vallisree,&Singh,2019;Thomas,2018),
GlobalPositioningSystems-GPS(Khaliq,Chughtai,Qayyum,&Pannek,2018)andRemoteSensing-
RS(Schwarzetal.,2018;Singh,Pandey,&Mina,2019)allcontributeandsupportmassivelywhen
appliedindisastermitigation,preparedness,response,reliefandrecoveryprocessesforeffectiveand
efficientdisastermanagement(Bhanumurthy&Sharma,2019).

3.1. Internet of Things (IoT)
InternetofThingstechnologyisexperiencingarapidevolutiontowhatisnowknownastheInternet
ofAnythingandEverythingandiswithadefinedaimtoenhance,improve,collate,analyseandshare
networkdataamongitsnodesandafterwardsconvertingcollateddatainmeaningfulinformation
andknowledge(Khamayseh,Mardini,Atwood,&Aldwairi,2019).IoTcanthereforebeintroduced
andappliedforaneffectivemanagementofanytypeofdisasterduringanydisastermanagement
activity,forexampleinearlywarning,preparationsorinremotemonitoring(Ray,Mukherjee,&Shu,
2017;Wellington&Ramesh,2017).ApplyingandintegratingIoTwithseveraldisastermanagement
systemsisevidentthroughtheclassification-basedperspectives(Rayetal.,2017).

Fromadisastermitigatingperspective, the integrationof IoTwithspatialbigdatasolutions
canalsohelpinmitigatingandpredictingdisasterrisks,forexample,relatingcoastalerosionsand
flood(Boursieretal.,2018;Sharma&Kaur,2019).Moreso,Alsamhi,Ma,Ansari,&Gupta,(2019)
suggeststhecollaborationbetweendronesandInternetofpublicsafetythings(IoPST)fordisaster
mitigationandemergencyresponse.LittlewonderwhySterbenz,(2016)projectedthatUnmanned
AerialVehicles(UAVs)areexpectedtoplayvitalroleincity-wideIoTinfrastructuresforthecreation
ofsituationalawareness.

Fromaservice-orienteddisastermanagementsystemperspective,crowdSourcing(CS)within
thisfield, isakeyenabler thathasbeenexaminedtobe integratedwithIoTinorder to improve
disasterresponsethroughtheuseofimportantvaluesgottenfromtheuseofRFIDtechnologyand
socialmedia(Han,Huang,Luo,&Foropon,2018).Similarly,Posladetal.,(2015)presentsasemantic
integrationapproachwhichprovidesanIoTEarlyWarningSystem(IoTEWS)frameworktoimprove
environmentdisasterriskandmanagementinamoreefficientway.Inaddition,Gautam,Wasaki,&
Sharma,(2016)proposestheimplementationofafaultalarmsystemthatissupportedbyamonitoring
device(TensaiGothalo)toguaranteenetworkstability,improvedecisionmakingaswellasensure
disasterpreparednessandreadiness.Sinceitisabetteroptiontostaypreparedthantobealleviated
aftertheoccurrenceofadisastrousevent.

Anattempttosolvetheproblemofnotbeingpreparedordisasterreadypavedthewayforthe
introductionandsuggestedimplementationofanIoTbasedSafeCommunityAwarenessandAlerting
Network(SCALE)by(Bensonetal.,2015)andtheEnvironmentalSensingandCommunityAlert
Network(EnviroSCALE)by(Rahmanetal.,2019)toprovidealarmswhenapotentialdisasteris
detected,inaddition,toimprovefaulttoleranceindisastermanagementusingIoT,afaulttolerance
systembasedonmachine-learning,wireless sensornetworksand IoTcalledSENDI (Systemfor
DetectingandForecastingNaturalDisastersbasedofIoT)isusedtodetectandforecastnaturaldisasters
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byprovidingalertsandwarnings(Furquim,Jalali,Pessin,Pazzi,&Ueyama,2018).Inlikemanner,
anintegratedIoT-Fog-CloudenergyefficientframeworkwasproposedbyKaur&Sood,(2019)to
enableforecastingandpredictingdisastersrelatedtowildfires.Inaddition,inordertoreducethe
impactaftertheeventofadisaster,IoTprovidesarangeoftechnologiesthatpossessthepotential
toeffectivelyaidactivitiesduringpost-disasterresponse,reliefandrecovery(Zafar,Shah,Wahid,
Akhunzada,&Arif,2019).Forexample;(Ali,Nguyen,Shah,Vien,&Ever,2019)proposesedge-
basedIoTapplicationsthatworkswithdevice-to-device(D2D)transmissionsbetweenIoTenabled
devicestoprovidecommunicationbenefitsfordisastermanagementsystems(DMS)inemergency
reliefsituations.Likewise,incasesoffloodrelateddisasters,theintegrationofIoT,HPCandBigdata
positivelyhelpsinprovidingsolutionsforfloodanalysis,predictionandminimizationofflooddisaster
(Sood,Sandhu,Singla,&Chang,2018).Furthermore,IoTthroughinformationobtained,playsavital
roleinenhancingsituationawarenessduringtheaftermathofadisasterandrecoveryprocesses(Suri
etal.,2018),theintegrationofIoTtechnologiesandBigdataAnalyticsalsocreatesanapproachthat
providesfastandeffectivesituationalawarenesswhichinturnreducesthenegativeimpactaftera
disaster(Hosseinian-Far,Ramachandran,&Sarwar,2017;Hosseinian-Far,Ramachandran,&Slack,
2018;Shahetal.,2019).Inasimilarview,forbetterunderstandinginmanagingdisasterstheuseof
analyticsisrecommendedforthesimulationofnaturaldisaster(Chang,2018).Also,(Lee,Hong,
Jung,&Chang,2018)suggeststheuseofCCTVimagepatternandbigdataanalysistoincrease
bettercomprehensionofhazardsduetobadweatherconditions.

4. CONCLUSION

Theadoptionandimplementationofsomeconceptsofprojectmanagementsuchaseffectiveproject
planningduringthepre-disasterperiod,projectgovernanceandteamcollaborationduringtheevent
and post-disaster period plays a vital role in effectively managing disasters. IoT, which enables
andfacilitatesaneasyinterconnectionbetweendiversedeviceswithdiverseoperationaluse,isa
practicable solutionduring themanagementofdisasters.Reviewed literature integrateseffective
projectmanagementconceptswithinternetofthingstechnology(BigdataAnalyticsandAI)and
demonstratesthegreatimpactofanintegratedapproachinmanagingdisasterseffectivelythrough
the provision of adequate planning, governance, early warning signs for disaster mitigation and
preparednesstoUAVreliefactivities.Insummary,thispaper’saimistomakeevidenttheimpactof
someprojectmanagementconceptsandInternetofThingstechnologyindisastermanagementfrom
pastresearchandliterature.However,furtherresearchisrequiredtounderstandbetterhowIoTcan
beeffectivelyusedfordisasterrecoveryandenhancetheoveralldisastermanagementprocesses.
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