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Geospatial information is 
central in all aspects of 

emergency management

Mitigation for future events

Planning for future events

Response and recovery

Image credits: left, courtesy NGA; top, right courtesy FEMA; bottom right, courtesy John Palatiello, 
MAPPS/NYS Office of Cyber Security & Critical Infrastructure Coordination/EarthData International



•• Maps are essential in theMaps are essential in the•• Maps are essential in the Maps are essential in the 
earliest stages of search earliest stages of search 
and rescueand rescueand rescueand rescue

•• Overhead images provide Overhead images provide 
the best early source ofthe best early source ofthe best early source of the best early source of 
information on damageinformation on damage

•• Importance of evacuation Importance of evacuation 
planningplanning

Image credits: top, courtesy Schad Meldrum, City of Oklahoma City; middle, courtesy 
NOAA; bottom, courtesy Richard Church, University of California, Santa Barbara



Geospatial data and tools have the Geospatial data and tools have the 
t ti l t t ib t t th i ft ti l t t ib t t th i fpotential to contribute to the saving of potential to contribute to the saving of 

lives, the limitation of damage, and lives, the limitation of damage, and es, t e tat o o da age, a des, t e tat o o da age, a d
reduction in the costs to society of reduction in the costs to society of 

dealing with emergenciesdealing with emergenciesdealing with emergenciesdealing with emergencies



Special Needs of Geospatial for EMSpecial Needs of Geospatial for EMSpecial Needs of Geospatial for EMSpecial Needs of Geospatial for EM

•• Past few decades have seen massivePast few decades have seen massive•• Past few decades have seen massive Past few decades have seen massive 
investments in geospatial data and toolsinvestments in geospatial data and tools
B t ifi i t f EM lB t ifi i t f EM l•• But specific requirements of EM rarely But specific requirements of EM rarely 
addressedaddressed
–– Rapid operational capability & access to dataRapid operational capability & access to data
–– Extensive planningExtensive planningp gp g
–– Training of first respondersTraining of first responders
–– Tools that work under difficult circumstances ofTools that work under difficult circumstances ofTools that work under difficult circumstances of Tools that work under difficult circumstances of 

search & rescuesearch & rescue



Human SystemsHuman SystemsHuman SystemsHuman Systems
•• Effectiveness of geospatial data and toolsEffectiveness of geospatial data and tools•• Effectiveness of geospatial data and tools Effectiveness of geospatial data and tools 

dependent ondependent on
–– TrainingTraining–– TrainingTraining

–– Coordination among agenciesCoordination among agencies

Sh i f d t d t lSh i f d t d t l–– Sharing of data and toolsSharing of data and tools

–– Planning and preparednessPlanning and preparedness

–– Attention/resources invested in technologyAttention/resources invested in technology

•• These are the critical factors that must be These are the critical factors that must be 
addressed if future responses are to be more addressed if future responses are to be more 
effectiveeffective



DataDataDataData
•• Data frequently scattered among multipleData frequently scattered among multipleData frequently scattered among multiple Data frequently scattered among multiple 

jurisdictionsjurisdictions
•• Data often in disparate, incompatible formatsData often in disparate, incompatible formatsData often in disparate, incompatible formatsData often in disparate, incompatible formats
•• Lack of data interoperability at many levelsLack of data interoperability at many levels
•• Lack of knowledge about what data exist & whereLack of knowledge about what data exist & where•• Lack of knowledge about what data exist & whereLack of knowledge about what data exist & where
•• Restrictions on use of data, concerns about data Restrictions on use of data, concerns about data 

securitysecuritysecuritysecurity
•• Lack of training of data usersLack of training of data users
•• Lack of operational infrastructure in immediateLack of operational infrastructure in immediate•• Lack of operational infrastructure in immediate Lack of operational infrastructure in immediate 

aftermath of disasteraftermath of disaster



PlanningPlanningPlanningPlanning
•• The role of geospatial data andThe role of geospatial data andThe role of geospatial data and The role of geospatial data and 

tools should be addressed tools should be addressed 
explicitly by the responsible explicitly by the responsible 

i t t i l ii t t i l iagency in strategic planning agency in strategic planning 
documents at all levelsdocuments at all levels

•• Geospatial procedures and plans Geospatial procedures and plans 
developed for all but the smallestdeveloped for all but the smallestdeveloped for all but the smallest developed for all but the smallest 
of emergencies should be of emergencies should be 
multiagencymultiagencyg yg y



GovernanceGovernance
•• The current system of governance of The current system of governance of 

th NSDI h ld b t th dth NSDI h ld b t th dthe NSDI should be strengthenedthe NSDI should be strengthened
–– Should include full range of agencies, Should include full range of agencies, 

governments, and sectors that sharegovernments, and sectors that sharegovernments, and sectors that share governments, and sectors that share 
geospatial data and toolsgeospatial data and tools

•• DHS should play a leading role in DHS should play a leading role in 
ensuring that the special needs of ensuring that the special needs of 
emergency management foremergency management foremergency management for emergency management for 
effective data sharing and effective data sharing and 
collaboration are recognized as collaboration are recognized as 
i i hii i hiimportant in this new governance important in this new governance 
structurestructure



Data SharingData SharingData SharingData Sharing
•• A new effort should be established to develop policies A new effort should be established to develop policies 

and guidelines that address the sharing of geospatialand guidelines that address the sharing of geospatialand guidelines that address the sharing of geospatial and guidelines that address the sharing of geospatial 
data in support of all phases of emergency data in support of all phases of emergency 
managementmanagement

l d b DHSl d b DHS–– led by DHSled by DHS
–– within the framework and governance structure of NSDIwithin the framework and governance structure of NSDI

•• These policies and guidelines should define:These policies and guidelines should define:
–– the conditions under which each type of data should be sharedthe conditions under which each type of data should be shared
–– roles and responsibilities of each participating organizationroles and responsibilities of each participating organization
–– data quality requirementsdata quality requirements

i bili i h h ld b i l di bili i h h ld b i l d–– interoperability requirements that should be implemented to interoperability requirements that should be implemented to 
facilitate sharingfacilitate sharing



Standing ContractsStanding ContractsStanding ContractsStanding Contracts

•• Standing contracts and other Standing contracts and other 
procurement mechanisms should beprocurement mechanisms should beprocurement mechanisms should be procurement mechanisms should be 
put in place to permit emergency put in place to permit emergency 
managers to acquire overheadmanagers to acquire overheadmanagers to acquire overhead managers to acquire overhead 
imagery and other types of eventimagery and other types of event--

l t d ti l d t idl d il t d ti l d t idl d irelated geospatial data rapidly during related geospatial data rapidly during 
disastersdisasters

Photos courtesy of Paul Greenfield & Dale Dague, USDA FS



Preparedness ExercisesPreparedness ExercisesPreparedness ExercisesPreparedness Exercises
•• Address communication problems that currently inhibit Address communication problems that currently inhibit 

communication between first responders and coordinatingcommunication between first responders and coordinatingcommunication between first responders and coordinating communication between first responders and coordinating 
centers through intensive preparedness exercises centers through intensive preparedness exercises 

•• These exercises should:These exercises should:•• These exercises should:These exercises should:
–– Focus on clear objectives with respect to use of geospatial data Focus on clear objectives with respect to use of geospatial data 

and assetsand assets
–– Involve decisionInvolve decision--making representatives from all levels of making representatives from all levels of 

government, as well as other relevant organizations and government, as well as other relevant organizations and 
institutionsinstitutions
B di t d ti ll th t bl bB di t d ti ll th t bl b–– Be coordinated nationally so that common problems can be Be coordinated nationally so that common problems can be 
identifiedidentified

–– Be realistic in their complexityBe realistic in their complexity
–– Allow participants to work carefully through the geospatial Allow participants to work carefully through the geospatial 

challenges posed by disasterschallenges posed by disasters



Backup and ArchivingBackup and Archivingp gp g

•• DHS should revise Emergency SupportDHS should revise Emergency Support•• DHS should revise Emergency Support DHS should revise Emergency Support 
Function 5 of the National Response Plan Function 5 of the National Response Plan 
to include backup and archiving of to include backup and archiving of p gp g
geospatial data, tools, and procedures geospatial data, tools, and procedures 
developed as part of disaster response and developed as part of disaster response and 
recoveryrecoveryrecoveryrecovery

•• DHS should assign responsibility andDHS should assign responsibility and•• DHS should assign responsibility and DHS should assign responsibility and 
necessary funds to FEMA for archiving and necessary funds to FEMA for archiving and 
backup in the Joint Field Offices during an backup in the Joint Field Offices during an p gp g
incidentincident



ResearchResearchResearchResearch

•• NSF and federal agencies with NSF and federal agencies with 
responsibility for funding research responsibility for funding research espo s y o u d g esea cespo s y o u d g esea c
on emergency management should on emergency management should 
support the adaptationsupport the adaptationsupport the adaptation, support the adaptation, 
development, and improvement of development, and improvement of 

ti l t l fti l t l fgeospatial tools for emergency geospatial tools for emergency 
managementmanagementgg



TrainingTrainingTrainingTraining

•• Academic emergency managementAcademic emergency management•• Academic emergency management Academic emergency management 
curricula should increase the emphasis curricula should increase the emphasis 
given to geospatial data and toolsgiven to geospatial data and toolsgiven to geospatial data and toolsgiven to geospatial data and tools

G ti l f i l h lik lG ti l f i l h lik l•• Geospatial professionals who are likely Geospatial professionals who are likely 
to be involved in emergency response to be involved in emergency response 
should receive increased training inshould receive increased training inshould receive increased training in should receive increased training in 
emergency management business emergency management business 
processes and practicesprocesses and practicesprocesses and practicesprocesses and practices



How is geographic information created?
• By authorities and their experts

USGS– USGS
– NGA

Ordnance Survey– Ordnance Survey
– military in many countries

state and local governments– state and local governments
• Disseminated to non-expert users

– with restrictions
– at cost of production or reproduction?
– restrictions since 9/11



Volunteered geographic information (VGI)g g p ( )
• A phenomenon of the 21st Century

– recent months
U t d t t• User-generated content

• Collective intelligence
• Crowdsourcingg
• Asserted information
• The empowerment of millions of private citizens

largely untrained– largely untrained
– no obvious reward
– no guarantee of truth

th it– no authority





http://www.directrelief.org/Flash/HaitiShipments/Index.html



Emergency management
• Recent fires in Santa Barbara

– Zaca Fire (July 07)Zaca Fire (July 07)
• burned for 2 months
• no houses lost

G Fi (J l 08)– Gap Fire (July 08)
• burned for 7 days
• no houses lost

– Tea Fire (November 08) 
• burned for 2 days
• 230 houses lost• 230 houses lost

– Jesusita Fire (May 09)
• burned for 2 days
• 75 houses lost









Hits Source
595673 Jesusita Fire (Ethan)

188308 SBC Jesusita Fire Santa Barbara, CA (Robert O'Connor - fire news blog)

89214 Jesusita Fire Map (Randy - Independent.com)

67525 Jesusita Fire in Santa Barbara - LA Times map (Los Angeles Times)

27777 Map of burned homes in Santa Barbara (Los Angeles Times)

26330 Jesusita Fire Evacuation Areas: Approximation (COSB)

25454 Santa Barbara 'Jesusita Fire' (ABC7 Eyewitness News)

19592 Jesusita Fire Santa Barbara (lanewspace)19592 Jesusita Fire - Santa Barbara (lanewspace)

2446 Santa Barbara Damaged Homes 2008 (Los Angeles Times, note: mapped for comparison with Jesusita)

2048 Jesusita Fire (longhairedhippy)

1314 Santa Barbara Fire Evacuation (Gary); 

962 Jesusita Fire in Santa Barbara (ABC30 Action News)

788 Wildfire ~ Santa Barbara (Buffalo)

505 Closure map - Jesusita Fire in Santa Barbara (Los Angeles Times)

461 Untitled (Matthew note: discovered via google com mx);

30

461 Untitled (Matthew, note: discovered via google.com.mx); 

396 Jesusita Fire Structure Damage (Paul Bartsch); 



VGI
• Important in all four cases

– first photographs of Tea Fire appeared on Flickr infirst photographs of Tea Fire appeared on Flickr in 
minutes

– first Twitters about Jesusita Fire in minutes
– maps, text accounts

• Search engines (Google) take a finite time to 
catalog
– too long for Tea and Jesusita Fires

• Flickr and other site-specific catalogs work 
much faster
– after Zaca Fire people knew where to look for 

rapidly available information



Lessons learned
• Authoritative information

– must be verified by officialsy
– too slow for the Tea and Jesusita Fires

• Asserted information
– carries risk of false positives

• false rumor of Tea Fire in Mission Canyon
• some unnecessary evacuations• some unnecessary evacuations

– people are willing to accept false positives
– lack of authoritative information amounts to false negativesg
– false negatives are far less acceptable than false positives

• there were some posted false negatives



LA Times May 8 2009



Summary points
• Importance of geospatial data in all phases of 

an emergencyan emergency
• Major challenges

d t h i– data sharing
– training

ti iti l li ti– time-critical application
• Web 2.0

– community-sourced information
– timeliness versus quality


