
DOI: 10.4018/IJDREM.2020010101

International Journal of Disaster Response and Emergency Management
Volume 3 • Issue 1 • January-June 2020


Copyright©2020,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Identification of Inaccessible Roads 
and Vulnerable Settlements in 
Dhaka City Using ArcGIS Tools
Tahsina Islam, University of Texas at Arlington, USA

Md. Azijul Islam, University of Texas at Arlington, USA

 https://orcid.org/0000-0001-9174-7246

Md. Shahidul Islam, Dhaka University, Bangladesh

Nishat Farzana Nimni, University of Maryland Eastern Shore, USA

ABSTRACT

Dhaka, the capital, is a highly populated city in Bangladesh. Indiscriminate and unplanned
urbanization,withnarrowroadnetworks,hasmadethecitymorevulnerableandrisk-proneforany
disaster.ThisstudyfocusesontheidentificationofinaccessibleroadsandvulnerableareasofDhaka
cityforimprovingsearchandrescueoperations,responseinitiatives,anddebrismanagement.Forthe
studypurposes,fourdifferentlocationsofDhakacityhavebeenselectedtoanalyzetheaccessibility
ofemergencyvehicleandequipmentforrescueoperations.Thenarrowestroadsandvulnerableareas
includingindividualhouseshavebeenidentifiedusingArcGIS.Theanalysisrevealsthatamaximum
of60%housesofoldDhakahasbeenfoundvulnerablewhereasinUttarathereare2.4%vulnerable
houses.Inaddition,thetrafficvolumeanalysisisperformedforthemostvulnerableareaintermsof
narrowroads.Thus,vulnerablehouseshavebeenidentifiedonthebasisofmaximumcongestionin
ascenarioofnodisastertoaccessbasicfacilitieslikehospitalandfirestations.
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INTRoDUCTIoN

Bangladeshistheeighthlargestcountryintheworldbypopulation(Rahman&Rabbani2007).Dhaka,
thecapitalcityofBangladesh,isoneofthemostovercrowdedcitiesintheworldwithapopulation
of162.9millionhavingonlyverybasicemergencyservicecapabilities(Islametal.2017).Duetothe
highconcentrationofjob,education,andmedicalfacilitiesaswellasforothermajorinvestments,
especiallyforReady-madeGarmentsFactory,Dhakacityhasbeenexperiencingapopulationgrowth
of6.5%eachyear(Ferdous&Rahman2013).Thecityisalsoidentifiedaspotentialriskyareafor
frequentlyoccurringearthquakeduetogeographicalandgeomorphologicalformation.Assuch,Dhaka
hasbecomehighlyvulnerableforearthquakeduetoindiscriminateandunplannedconstructionof
buildingsandothermassiveinfrastructures.Accordingtoearlierobservation,somebuildingsinthe
oldDhakahavebeencollapsedevenwithoutanyearthquake,soitisobviousthattherewillbeahuge
damageandcasualtiesduringonsetofanearthquakeevenofmoderatemagnitude.Infact,everyyear,
therearemanybuildingcollapseincidenceshavebeenoccurringinandaroundDhakacitywithout
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anydisasterresultinginhugenumberofdeathsandinjuries.Forexample,fivestoriedbuildingin
oldDhaka(2004);ninestoriedfactorybuildinginSavar,Dhakaarea(2005)havebeencollapseddue
tofaultyconstruction,whichtakesseveraldaysforsearchandrescueoperationanddebrisremoval
duetonarrowroadnetworkforaccessingthebuilding(Rahmanetal.2015).Apartfromthat,in
2013,therewasamassive‘RanaPlaza’buildingcollapsedinSavar,whichisconsideredoneofthe
severemostman-madedisasterkilling1127people(Barua&Ansary,2017)duetothelackoftimely
commencingofrescueoperation.ComprehensiveDisasterManagementProgram(CDMP),aUNDP
fundedprojectestimatedthataround78,323buildingswillbedestroyedcompletelyinDhakacity
withaneconomiclossofUS$1075millionifa7-magnitudeearthquakeisoccurred(Sultanaetal.
2013).So,itisquiteevidentthatincaseofanydisasterlikeNimtolifireincidentandRanaPlaza,the
effectanddamagescorrespondingtotheseeventswillbeterrific(Rahmanetal.2015).

Theriskinurbancenteriscomplexduetounplannedurbanizationanddevelopmentinhigh
risk zone areas. So, their aftermaths demand a prompt response from decision makers and the
population,throughthepropermanagementoftheemergencysituations(Waugh&Streib2006).In
emergencysituations,thekeyconcernistoaccessrapidlytotheplacesofdamagesandcasualties.
Timely interventionwithin thefirst twohours iscritical to route thevehiclesandequipment for
savingthewoundedpeople(Kaplan1996).Therefore,thedeterminationofthesafestandspeediest
access routes for specific rescue interventionsproves tobecrucialduringcrisis.Scenariobased
impactassessmentisavitaldisastermanagementtechniquetodeviseriskreductionoptionsforthe
vulnerablecommunities(Blaikieetal.2005).Roadinaccessibilityisamajorissuefortakingmuch
timetomobilizetherescuevehiclesandequipment.Hence,itisnecessarytoidentifythenarrow
roadsegmentsinanarea.

GeographicInformationSystems(GIS)maybeparticularlyuseful to locate thenarrowroad
sectionsandat-riskareasveryquickly.Urbanvulnerabilityanalysisusingspatio-temporalinformation
isincreasinglybeingusedbyurbanplannersandpolicymakerstoanticipateandmitigatecatastrophic
disasters.Overthepasttwoandhalfdecades,theuseofGIShasbecomeinstrumentalinaddressing
urbanvulnerabilitiesatthelocal,national,andinternationallevels(Alexander&Smith1993;Rashed
&Weeks2002;Wu&Webster2000).UsingGIS,adecision-makingtooltoanalyzethelandscape
andtopography,researchershaveidentifiednumerousurbanvulnerabilitiesresultingfromalackof
emergencyvehicleaccessroutesandinadequateopenspaces.Inlightoftheforegoing,thispaper
doesgeospatialanalysisforurbansettingincludingspatialarrangementofroadnetworksandvehicle
densitiesatdifferenttimeperiodstoidentifythevulnerablezonesfordifferentstudyareasinDhakacity.

Rigorous literature review is required for this kind of research using state-of-the-art GIS
technology in urban context considering huge buildings and road network. Although, there are
somerelatedworksthathavebeendoneonasmallerscale,extensiveresearchisrarespeciallyusing
GIStool.Someresearchershaveusedsimulationmethodstoviewtherolesoftheseensemblesin
urbanamenities(Torrens2006)whileotherresearchershavetakenatheoreticalapproachtodefine
vulnerability,damageorinjurybecauseofbiophysicalfactors.RasheedandWeeks(2003)relateurban
vulnerabilitiestonaturalhazardssuchasearthquakes,andtohumanbehavioraladaptations;andargue
thaturbanvulnerabilitiesbecomeintertwinedwithsocioeconomicsystems.Variouslayerssuchas
houses,criticalfacilities,industrialsectors,andotherscanbeoverlaidtogetherforvisualizationand
subsequentspatialanalysis(Richardson1994).Researchersoftenapplymulti-criteriaapproaches
usingspatialobjectstoexaminethequalityoflife,urbanconditionsandaestheticstructures,because
these“urbanensembles”representdynamicphenomenainvolvingpeoplenotonlyasusersbutalsoas
victims,contributors,andmodifiers(Alexander2000;Burtonetal.1978;Koninger&Bartel1998;
Mileti1999;Menoni,2001).GIStechnologieshaveprovenitsabilitytobehelpfultoolstoidentify
vulnerableand/ornon-vulnerableensemblesacrossurbanlandscapes.AlexanderandSmith(1993)
usedGIStolocateareaswithinseismiczonesandanalyzedthedegreesofurbanvulnerabilitythey
posed.RashedandWeeks(2002)explainedhowasocietymightbesubjectedtovarioushazards
because of its own actions, such as construction of unaesthetic and congested structures like
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