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From Katrina to IkeFrom Katrina to Ike

E l i f GIS U ili iE l i f GIS U ili iEvolution of GIS Utilization Evolution of GIS Utilization 
by the FEMA Urban Search by the FEMA Urban Search 
and Rescue Response Systemand Rescue Response System



US&R Task Force LocationsUS&R Task Force LocationsUS&R Task Force LocationsUS&R Task Force Locations

Beverly, MA

Puget Sound, WA

Menlo Park, CA

Montgomery County, MD

Fairfax County, VA
Virginia Beach, VA

Oakland, CA
Utah

Colorado

Lincoln, NE

Marion County, IN
Clark County, NV

Harrisburg, PA

Sacramento, CA

New York, NY

Boone County MO

Miami Valley, OH

Phoenix, AZ New Mexico

Memphis, TN
Riverside, CALos Angeles, CA

Orange County, CA
San Diego, CA

Los Angeles County, CA

Boone County, MO

Metro Dade County, FL
Miami, FL

College Station, TX



Concept of OperationsConcept of Operations
Type 1/3 Task ForceType 1/3 Task Force
70/28 Person multi70/28 Person multi--70/28 Person multi70/28 Person multi--
faceted/crossfaceted/cross--trained trained 
personnelpersonnelpp
10/6 person support team10/6 person support team
80 000 40 000 ounds of 80 000 40 000 ounds of , / , p, / , p
equipmentequipment
Standardized e ui ment  Standardized e ui ment  q p ,q p ,
training training d proceduresand procedures
National Incident National Incident 
Management System Management System 
(NIMS) compliant(NIMS) compliant



Concept of OperationsConcept of Operations

2424--hour Operations, variety hour Operations, variety 
of staffing optionsof staffing optionsof staffing optionsof staffing options
SelfSelf--sufficient for first 72 sufficient for first 72 
hours or morehours or morehours or morehours or more
Resupply after 72+ hours Resupply after 72+ hours 
throu h Incident Su ort throu h Incident Su ort g ppg pp
Team Logistics (IST)Team Logistics (IST)
Responses within 6 hours Responses within 6 hours pp
of of activat  activation fo    4 for air travel, 4 
hours for overhours for over--thethe--road road 
ground travelground travel



Katrina TimelineKatrina Timeline

8/25/2005: Florida landfall8/25/2005: Florida landfall
8/27/2005: FEMA US&R Program 
activation
8/28/200 Katrina Category 5;

8/27/2005: FEMA US&R Program 
activation
8/28/200 Katrina Category 5;8/28/2005: Katrina Category 5; 
FEMA US&R assets stage in 
Shreveport, LA
8/29/2005: Katrina makes landfall as

8/28/2005: Katrina Category 5; 
FEMA US&R assets stage in 
Shreveport, LA
8/29/2005: Katrina makes landfall as8/29/2005: Katrina makes landfall as 
a Category 3 Hurricane (125 mph 
sustained winds) FEMA US&R IST 
Advance Element enters New

8/29/2005: Katrina makes landfall as 
a Category 3 Hurricane (125 mph 
sustained winds) FEMA US&R IST 
Adva ce Element enters NewAdvance Element enters New 
Orleans mid-afternoon; remaining 
US&R assets arrive around midnight
8/30/200 (d li h ) FEMA US R

Advance Element enters New 
Orleans mid-afternoon; remaining 
US&R assets arrive around midnight
8/ 0/200 (d li ) FEMA US R8/30/2005 (daylight) FEMA US&R 
teams begin rescue operations 
8/30/2005 (daylight) FEMA US&R 
teams begin rescue operations 





IssuesIssues

Little Intelligence/ f r gion Available to ISTLittle Intelligence/Data for Region Available to IST
Commercial Paper Maps Only
No Standardized Large Area Search Procedures
Marginal GPS Capabilities/Standardization of Data 
Processing
No Ma  Re roduction Ca abilitiesp p p













































New IssuesNew Issues

Limit d I ilityLimited GIS Capability
Workflow Issues
Geocoding Issues
Reproduction and Printing









Emer enc  calls were g y
prioritized and mapped.



Emer enc  calls were g y
prioritized and mapped.







Solutions / Lessons LearnedSolutions / Lessons Learned

Utilization of the National Geospatial-Utilization of the National Geospatial
Intelligence Agency (NGA)
Domesti l I atedDomestic Mobile Integrated Geospatial-
Intelligence System (DMIGS) 
Data Warehousing 
GPS/GIS Integration 
Standardized Workflow Procedures



Hurricane IkeHurricane Ike
September 2008September 2008



Hurricane IKEHurricane IKE

First true test of the system i eFirst true test of the system since Katrina
Wide Area Search as a concept
Document zDocumentation was expected, scrutinized, and 
delivered
GPS use was th andardGPS use was the standard

Insatiable hunger for information by all











The ProcessThe Process

Rules of EngagementRules of Engagement
Search definitions
GPS U ili iGPS Utilization
GIS Utilization

Hasty GIS
Technical GIS

NGA and USGS
Forward GIS Team
Base Camp GIS Team





H rri n  Iku ca e e

Track logs were utilizedTrack logs were utilized 
to create search tracks.





GPS search tracksGPS search tracks 
were mapped.



Solutions / Lessons LearnedSolutions / Lessons LearnedSolutions / Lessons LearnedSolutions / Lessons Learned

Define a standard search process/definitionsDefine a standard search process/definitions
Use GPS devices Use GPS devices 
Move toward forward GIS teamsMove toward forward GIS teamsMove toward forward GIS teams Move toward forward GIS teams 
Utilize the NGA, the USGS and othersUtilize the NGA, the USGS and others
Continue to work on standardized workflow Continue to work on standardized workflow 
proceduresprocedures
Data warehousing/data acquisition is getting Data warehousing/data acquisition is getting 
betterbetter
We still need to do betterWe still need to do better



Where Do We Go From Here?Where Do We Go From Here?

Standardize wide area SAR/Reconnaissance/Standardize wide area SAR/Reconnaissance/ 
Damage assessment, etc. process
Standardized the search process/GPS searchStandardized the search process/GPS search 
symbology/Search maps
Standardized the data collection process
Hasty GIS vs Technical GIS
Forward GIS teams
Rugged e gy (GPSRugged integrated technology (GPS/Photo)



Mi iCaruthersville, Missouri
2006



Few house numbers,,
Few street signs



GPS used to track 
teams’ work.



Area missed by team 
q ickly fo nd andquickly found and 
inventoried.



Possible hazard 
identified for 
follow-up.

          



Report of body seen 
in Misso ri Riverin Missouri River. 
Track logs used to 
sho areas searchedshow areas searched.



GPS tracks for  
missing personmissing person 
search.



Wilderness Search and Rescue Wilderness Search and Rescue 
Awareness LevelAwareness Level

GPS track log GPS track log 
The new standard of The new standard of 
documentationdocumentation

One of the few objectiveOne of the few objectiveOne of the few objective One of the few objective 
measurements of search measurements of search 
quality and quantityquality and quantity
Requires very little endRequires very little endRequires very little end Requires very little end 
user knowledgeuser knowledge



WAS Team NeedsWAS Team NeedsWAS Team NeedsWAS Team Needs

Quickly deployable and flexibleQuickly deployable and flexibleQ c y dep oyab e a d e b eQ c y dep oyab e a d e b e
User FriendlyUser Friendly
Standardized data collectionStandardized data collectionStandardized data collectionStandardized data collection

TracksTracks
WaypointsWaypointsypyp

View data in mapView data in map
GPS data from multiple unitsGPS data from multiple unitspp
Share data with other usersShare data with other users
Freeware or low costFreeware or low cost



QuickQuick--Reference TagsReference TagsQuickQuick Reference TagsReference Tags

Standard symbols Standard symbols 
for Wide Area for Wide Area 
Search created.Search created.Search created.Search created.

Printed on ID Printed on ID 
Badge material for Badge material for 
field staff to field staff to 
referencereferencereference.reference.



GPS IntegrationGPS IntegrationGPS IntegrationGPS Integration

Load symbols into GPS unitLoad symbols into GPS unitLoad symbols into GPS unitLoad symbols into GPS unit



GPS IntegrationGPS Integration

Load symbols into GPS unitLoad symbols into GPS unit

GPS IntegrationGPS Integration

Load symbols into GPS unitLoad symbols into GPS unit
Collect tracks and waypoints during searchCollect tracks and waypoints during search



8 – HUMAN REMAINS



GPS IntegrationGPS Integration

Load symbols into GPS unitLoad symbols into GPS unit

GPS IntegrationGPS Integration

Load symbols into GPS unitLoad symbols into GPS unit
Collect tracks and waypoints during searchCollect tracks and waypoints during search

• Download field data
– Use GPS software

GPX f t– GPX format
• Convert GPX to KML

GPX2KML uses custom symbols in KML– GPX2KML uses custom symbols in KML



Comment field allows for 
team name to be added to 
data.

Icons can be URL or file 
location.

Icon can be created by  
waypoint name if customwaypoint name if  custom 
symbols were not available in 
GPS receiver.



GPS IntegrationGPS Integration

Load symbols into GPS unitLoad symbols into GPS unit

GPS IntegrationGPS Integration

Load symbols into GPS unitLoad symbols into GPS unit
Collect tracks and waypoints during searchCollect tracks and waypoints during search
Download field dataDownload field data

Use GPS softwareUse GPS software
GPX formatGPX format

Convert GPX to KMLConvert GPX to KML
GPX2KML uses custom symbols in KMLGPX2KML uses custom symbols in KML

Open KML inOpen KML in GoogleEarthGoogleEarthOpen KML in Open KML in GoogleEarthGoogleEarth



KML Track logs and waypoints 
for WAS training exercise 
di pl d idisplayed in GoogleEarth



Other ProjectsOther ProjectsOther ProjectsOther Projects

Detailed WAS Protocol documentDetailed WAS Protocol documentDetailed WAS Protocol documentDetailed WAS Protocol document
Grid mapping templatesGrid mapping templates



Ma  tem lates p p
using USNG



Other ProjectsOther ProjectsOther ProjectsOther Projects

Detailed WAS Protocol documentDetailed WAS Protocol documentDetailed WAS Protocol documentDetailed WAS Protocol document
Grid mapping templatesGrid mapping templates
Portable base layers for mappingPortable base layers for mapping
ISRID database mappingISRID database mapping
Resources websiteResources website
Email list for WAS/GISEmail list for WAS/GISEmail list for WAS/GISEmail list for WAS/GIS



Getting StartedGetting StartedGetting StartedGetting Started

Learn GPS unit basicsLearn GPS unit basicsLearn GPS unit basicsLearn GPS unit basics
Create and Find WaypointsCreate and Find Waypoints
Tracks Tracks –– clearing, starting/stoppingclearing, starting/stoppingg, g/ pp gg, g/ pp g

Learn USNGLearn USNG
TrainingTrainingTrainingTraining

Facilities collectionFacilities collection
Practice usingPractice using GoogleEarthGoogleEarth USNG GPS etcUSNG GPS etcPractice using Practice using GoogleEarthGoogleEarth, USNG, GPS, etc, USNG, GPS, etc
ExercisesExercises

Integrate into proceduresIntegrate into proceduresIntegrate into proceduresIntegrate into procedures



Questions?Questions?


