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Disasters StrikeDisasters Strike



We RespondWe Respond



What Role Does GIS Play?What Role Does GIS Play?

•• Provides mapsProvides maps
•• Situational awarenessSituational awareness
•• Planning toolsPlanning tools
•• Needs assessment and resource allocationNeeds assessment and resource allocation
•• Coordinating responseCoordinating response

•• However, too often we reinvent the wheel with However, too often we reinvent the wheel with 
each efforteach effort

•• Too many players, no common cause or Too many players, no common cause or 
baselinebaseline

•• Delays in effective response due to data issuesDelays in effective response due to data issues



Is This Enough?Is This Enough?

•• What more can be done to improve the use of What more can be done to improve the use of 
our tools to limit the loss of life?our tools to limit the loss of life?

•• Why canWhy can’’t a t a ““GIS teamGIS team”” be deployed in 24hrs be deployed in 24hrs 
along with an Urban Search and Rescue team?along with an Urban Search and Rescue team?
–– Or any other organization as determined by the crisisOr any other organization as determined by the crisis

•• Most of the elements are there alreadyMost of the elements are there already
•• A coordinated approach is required to build a A coordinated approach is required to build a 

baseline infrastructurebaseline infrastructure



Humanitarian crises occur worldwideHumanitarian crises occur worldwide

•• Natural disastersNatural disasters
–– EarthquakeEarthquake
–– FamineFamine
–– Tsunami/FloodTsunami/Flood

•• Political disastersPolitical disasters
–– WarWar
–– Civil unrestCivil unrest
–– State FailureState Failure



Effective Response RequiresEffective Response Requires

•• Available of dataAvailable of data
•• Standardization of data conditionStandardization of data condition

–– Especially for crossEspecially for cross--border eventsborder events

•• Effective tools for crisis managementEffective tools for crisis management
•• Rapidly deployable systemsRapidly deployable systems
•• InteroperabilityInteroperability



Data are HitData are Hit--oror--Miss Right NowMiss Right Now

•• HaitiHaiti
–– Reasonable data primarily due to prior crisisReasonable data primarily due to prior crisis
–– Imagery started coming in the day after (Jan 13Imagery started coming in the day after (Jan 13thth))

•• Southeast Asian TsunamiSoutheast Asian Tsunami
–– Up to 4 weeks developing datasets for some areasUp to 4 weeks developing datasets for some areas









Availability of DataAvailability of Data

•• Data are available for many regions of the worldData are available for many regions of the world
•• Available at multiple scalesAvailable at multiple scales
•• Regions where disasters are most catastrophic Regions where disasters are most catastrophic 

tend to be data deficienttend to be data deficient
–– Less infrastructureLess infrastructure
–– Incomplete warning systemsIncomplete warning systems

•• Data for effective disaster response requires Data for effective disaster response requires 
data of a specific scaledata of a specific scale
–– What scale would be ideal? (1:100,000?)What scale would be ideal? (1:100,000?)

•• Cost/benefitCost/benefit



Humanitarian Spatial Data InfrastructureHumanitarian Spatial Data Infrastructure

•• Build out a collection of trusted data for Build out a collection of trusted data for 
humanitarian purposeshumanitarian purposes
–– Standard Standard ““FrameworkFramework”” DataData

•• Identify regions of the world with the greatest Identify regions of the world with the greatest 
needneed

•• Identify current extent of spatial data coverageIdentify current extent of spatial data coverage
–– 1:1,000,0001:1,000,000 Entire worldEntire world
–– <1:250,000<1:250,000 Selected countries/regionsSelected countries/regions
–– <1:100,000<1:100,000 Primarily developed nationsPrimarily developed nations

•• Perform GAP analysis to identify gapsPerform GAP analysis to identify gaps
–– For regions at highest riskFor regions at highest risk



Regions of NeedRegions of Need

Tsunami RiskTsunami Risk

SeaSea--level Riselevel Rise

Tropical CyclonesTropical Cyclones

Seismic HazardSeismic Hazard

State FailureState Failure

Volcanic RiskVolcanic Risk



Aggregate the ThreatAggregate the Threat

•• Develop a model to identify the key regions of the world Develop a model to identify the key regions of the world 
most at threat based on the key risksmost at threat based on the key risks



Aggregate MultiAggregate Multi--Hazard ExposureHazard Exposure

•• Weight the results by regions with greatest Weight the results by regions with greatest 
population density/developed infrastructurepopulation density/developed infrastructure

LandScan Population





But, $14 Billion in New Orleans is But, $14 Billion in New Orleans is 
not $14 Billion in Haitinot $14 Billion in Haiti



Identify Global Data HoldingsIdentify Global Data Holdings

•• 1:1M scale1:1M scale
•• 1:250,0001:250,000
•• 1:100,0001:100,000
•• Urban areas?Urban areas?

–– 1:50k1:50k
–– 1:25k1:25k



Key DatasetsKey Datasets

•• Background DataBackground Data
•• Situational DataSituational Data
•• Operational DataOperational Data

•• ElevationElevation
•• ImageryImagery
•• LandcoverLandcover
•• HydrographyHydrography
•• TransportationTransportation
•• PopulationPopulation
•• Population CentersPopulation Centers
•• Building infrastructureBuilding infrastructure



Perform GAP AnalysisPerform GAP Analysis

•• Take areas of high risk to population Take areas of high risk to population 
•• Compare to areas of available dataCompare to areas of available data
•• Identify Identify ““GapsGaps”” in data at the requisite scales.in data at the requisite scales.

Focus on regions of 
greatest need and least 

availability



Database ModelsDatabase Models

•• Provide a standard content and structure to data holdingsProvide a standard content and structure to data holdings

•• Focus on critical datasetsFocus on critical datasets
–– Then expandThen expand

•• Focus on critical regionsFocus on critical regions
–– Then expandThen expand

•• Focus on available scalesFocus on available scales
–– Then improveThen improve

•• Allow crossAllow cross--border border 
integrationintegration

•• Standard interface for tool Standard interface for tool 
developmentdevelopment
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Start with the Basemap DB Model

Add EM and HU relevant elements



Develop Tools For Rapid ResponseDevelop Tools For Rapid Response

•• GIS goes in with first respondersGIS goes in with first responders



Develop Tools For Rapid ResponseDevelop Tools For Rapid Response

Cloud
Computing



Inform and Coordinate Response ProcessInform and Coordinate Response Process

•• FoodFood
•• ShelterShelter
•• Medical attentionMedical attention

•• Standard toolsStandard tools
•• Developed from standard Developed from standard 

datasetsdatasets
•• Providing services Providing services 





What do we need?What do we need?
•• The Humanitarian Spatial Data InfrastructureThe Humanitarian Spatial Data Infrastructure

•• Database models for Framework data Database models for Framework data 
•• Established functions and servicesEstablished functions and services

–– Standard, Automated tools for crisis management and responseStandard, Automated tools for crisis management and response
–– Damage assessmentsDamage assessments
–– HU needs assessmentHU needs assessment
–– Coordination and application of responding organizations and Coordination and application of responding organizations and 

resourcesresources
•• Develop the Process of Response with GISDevelop the Process of Response with GIS
•• Ready to go datasets for areas of highest riskReady to go datasets for areas of highest risk
•• Rapid infrastructure deploymentRapid infrastructure deployment

–– WIMAX, Datasets, Handhelds etc.WIMAX, Datasets, Handhelds etc.
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