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ABSTRACT

Theworkexplorestheuseofstreetnetworkanalysisoninformalsettlementsanddiscussesthepotential
and limitationsof thismethodology toadvancedisaster risk reductionandurbanresilience.The
urbannetworkanalysistoolisusedtoconductgraphanalysismeasuresonstreetnetworksinthree
informalsettlementsintheLACregion:Portmore,Jamaica;Tegucigalpa,Honduras;andLima,Peru.
Authorsincorporateriskvariablesidentifiedbythesecommunitiesandcombinethemwithprospective
scenariosinwhichstreetnetworksarestrategicallyintervenedtoimproveperformance.Authorsalso
computeonegraphindexnamedReachcentrality.Resultsarepresentedspatiallythroughthematic
maps,andstatisticallybyplottingcumulativedistributions.Findingsshowthatcentralitymeasures
ofsettlements’networkshelpedidentifykeynodesorroadsthatmaybecriticalforpeople’sdailylife
afterdisasters,andstrategictoimproveaccessibility.Theproposedmethodologyshowspotentialto
informdecisionsonurbanplanninganddisasterriskreduction.
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INTRoDUCTIoN

Street Network Analysis for Informal Settlements
Withhalfoftheworld’spopulationlivingincitiesnowadays,andanothertwobillionpeopleexpected
tomoveintourbanareasinthenexttwodecades,thepressuresofrapidanduncontrolledurbanization
canmeanthatcarefulurbanplanningismoredifficulttodaythanever.TheUnitedNationsHuman
SettlementsProgramme(UN-Habitat)estimates thatChinawillneed tobuildnewcities for350
millionpeopleinthenext20years,andoverthesameperiod,250millionnewurbandwellersare
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expectedinIndiaand380millioninAfrica(UN-Habitat,2016).Compliancewithurbanregulations
andzoningarebeingomittedincomplexprocessessuchasthosepresentedbyinformalsettlements,
whereabout880millionpeoplecurrentlylive:106millionintheLatinAmericaandtheCaribbean
(LAC)region(UN-Habitat,2016).Itisconsideredthat70percentoftoday’surbangrowthoccurs
withoutthebenefitofformalplanningprocesses,andmaybeforthatreasoninformalsettlementsare
consideredthemostcommonformofurbanizationontheplanet(Davis,2006).Thisalsoimplies
thatifthesetrendsdonotchange,theinefficienciesofcontemporarycitiesmaybecomethenorm
in thefuture(Daniels,2011).Suchscenariocanbehinderedalsobyanaccelerateddisaster risk
creation(DRC)—fasterthandisasterriskreduction(DRR)—,asrootcausesanddriversofinformal
settlementsandvulnerabilityoftenleavepeoplewithnootherchoicebuttooccupyhazard-exposed
areas(sometimestheonlyavailableforthepoor)whiledevoidofbasicurbanservices(Lewis&
Kelman,2012).

ResearchersoftheCityFormResearchGroupattheMITSchoolofArchitecture&Planning
(SA+P)haverecentlycreatedanewsetofsimulationtoolsthatoffersurbananalystsandcityplanners
abetterunderstandingofhowthespatialpatternsofcitiesaffectpeople’smobilityandaccessibility.
Improvingpeople’smobilitywithincitiesandmakingcity’spotentialsaccessibletoalliscriticalfor
anequalaccesstoopportunitiesandurbanjustice(UN-Habitat,2003,2016),aswellasformaking
citiessaferandresilient.Byusingmathematicalnetworkanalysismethodsfromgraphtheories,the
UrbanNetworkAnalysis(UNA)toolexaminesurbannetworkscentralityandredundancy,whileit
offerstopolicymakersadetailedlookathowtheirdecisionswouldshapedifferentaspectsofurban
development,suchaswheretrafficislikelytobehighestandonwhichstreetslocalcommerceismost
likelytoflourish(Daniels,2011).Inthissense,thispaperaimstoexplorethegapbetweenformal
andinformalurbanizationprocessesthroughtheabove-mentionedsimulationtool,whilesupporting
localgovernments,anddevelopmentandcommunityorganizations’planningdecisions.

ThispaperbasesontheevaluationoftheUrbanDRRprogrammingcarriedoutinLatinAmerica
andtheCaribbeanbySarmientoetal.(2018),supportedbytheUnitedStatesAgencyforInternational
Development’sOfficeofU.S.ForeignDisasterAssistance(USAID/OFDA).Theevaluationconducted
between2017and2018focusedontheassessmentofeightprojectsfundedbyUSAIDwhichapplied
theNeighborhoodApproachforDRR(NA-DRR)whichseektofindpracticalandworkablesolutions
forDRRindenselypopulatedinformalurbansettlementsinColombia,Guatemala,Haiti,Honduras,
Jamaica,andPeru.Basedonthedataavailabilityforthisstudy,authorshaveselectedthreesettlements
toanalyzeeachstreetnetworkandurbanaccessibilityusingtheUNAtool:JoséArturo(J.A.)Duarte
inTegucigalpa,Honduras,LeticiainLima,Peru,andNaggoHeadinPortmore,Jamaica.Particularly,
authorsconductedagraphcentralitymeasurenamedReachcentrality.Moreover, to studyurban
networksandhowthesecanbeaffectedundercertainriskscenarios,authorsincorporatedisaster
riskvariablesidentifiedbythesecommunitiessuchasfloodsandlandslidesareas.Likewise,authors
alsocombinesuchanalyseswithprospectivescenariosinwhichurbannetworksarestrategically
intervenedtoimproveneighbors’mobility.

Thepurposeofthisworkis,ontheonehand,toofferreflectionsonthepotentialuseofthe
UNAtoolincharacterizinginformalsettlements,specificallyonhowdographcentralitymeasures
(i.e.,Reach)performwithindelimitedinformalneighborhoods,andontheotherhand,toexplore
howtheseresultscanbeusefultoinformdecisionsonurbanplanninganddisasterriskreductionin
informalandprecarioussettlements.

Confrontinghowrigidformalplanningprocessesandstateapparatustendtoproduceinformality
isthefirststeptodealwithinformalurbanization(Roy,2005).Thisalsoimpliestoleavebehindthe
ideathatinformalsettlementsareunplannableandtheoppositetoformal,asthesewereaseemingly
natural phenomenon that is external to those studying it and managing it (Mitchell, 2002). Yet,
studyingthespatialconfigurationofcitiesandtheirassociatedsocial,economic,andenvironmental
processeshasbeengenerallyidentifiedwiththeanalysisof‘formal’urbancontexts(Boeing,2018).
Moreover,urbannetworkanalysestendfocusonmetropolitanandcityscalesassmallsamplesizes
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