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FEMA R4 Geospatial Resource Center

GIS Coordination during Disaster Response Operations



GIS Resource Centers Mission

Mission Statement:

To provide comprehensive geospatial support and expertise in
emergency management, enhancing preparedness, response,
recovery, and mitigation efforts across FEMA Region 4.

Services We Provide:
O GIS Coordination during Disaster Response

Operations

U Data Modeling and Analysis
U Remote Sensing and Imagery Collection
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Key Stakeholders:

O Regional Response Coordination Center (RRCC)
L Watch Unit & Threat Analysis Unit

O Response Operational Planning

O IMAT and FIT Teams

O Recovery Disaster Declaration Unit

O State, County, Local, and Tribal GIS Managers
O Federal Partner Agencies
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Key Datasets We Utilize ?

Primary Data Sources: °g“

d American Community Survey (ACS) ‘

L FEMA Community Resilience Challenges Index o
(J Homeland Infrastructure Foundation Level Data L o

(HIFLD) — Click here for HIFLD Availability Update ~ ~ - el Pats
J National Risk Index (NRI) - s
d USA Structures

Collaboration with Partner Agencies:

J Sharing insights and datasets to enhance
decision-making.

AmeriCorps

m.m | [ | :'@‘ . USDA

.3 US Army Corps
NIEHS of Engineers.
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https://fema.maps.arcgis.com/apps/Cascade/index.html?appid=10a6600502db494099ce76c6cc84525f
https://fema.maps.arcgis.com/apps/Cascade/index.html?appid=10a6600502db494099ce76c6cc84525f
https://www.napsgfoundation.org/hifld_open/
https://hazards.fema.gov/nri/
https://hazards.fema.gov/nri/
https://hazards.fema.gov/nri/

Leveraging the Data

Key Benefits to Emergency Managers:

O Identify areas where vulnerable populations are most

at risk.

U

Source and process authoritative datasets.

U

Assess potential impacts on community lifelines.

U

Prioritize disaster response and recovery operations

effectively.

Outcome:
Emergency Managers are equipped to allocate resources

promptly and strategically.
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Analysis Example: Hurricane Storm Surge Model (NHC)

Exposed
Demographic
Information

Storm Surge Hindcast >= 3ft. Hurricane Helene 27 Sep 2024 Filter by County Filter by Lifeline

Exposure Analysis Demographics, Critical Infrastructure, and Structures No category selected No category selected

xposed Population by
County

xposed Critical Infrastructure

- Madeira Beach Fire Department
( & ) 300 Municipal Drive, Madeira Beach,
- FL33708

Pinellas County, FL
Population: 76,855
Households: 38,606

- St Raphael Catholic School
( @ ) 1376 Snell Isle Blvd Ne, St
Petersburg, FL 33704

Hillsborough County, FL
Population: 23,992
Households: 10,481

~ St. Pete Prep
ﬁ ) 6030 1st Street North, St. Petersburg,
— FL33703

Sarasota County, FL
Population: 15,387
Households: 8,167

~ St John Vianney Catholic School
HR) 50084th Ave, St Pete Beach, FL
=~/ 33706

Pasco County, FL
Population: 7,560
Households: 3,661

- Salvation Army
(@) 1400 4th Street South, Saint
- Petersburg, FL 33701

Manatee County, FL
Population: 6,394
Households: 3,330

Bethel Metrolpolitan Missionary
y m . Baptist Church

\ /3455 26th Avenue South, Saint
Petersburg, FL 33711

Clearwater, City of - East Awwtp
@ 3141 Gulf To Bay Blvd., Clearwater, FL
34619

Citrus County, FL
Population: 5,662
Households: 2,907

Potential Surge Legend

Charlotte County, FL Sdrge Crester Tran feat
Population: 3,421

Households: 1,846

Surge Grestar Than ffeat

thiAvefN

Lee County, FL . D i M, : i Acad
Population: 3,332 - Sdrge Graater Than Maet ﬁ ) giégﬁgwch‘gan Boulevard, Dunedin, FL

Households: 1,817

45.3k

21k 1.7k 1k 482 348 278

169 139

Commercial Unclassified Assembly Utility and Misc Government ndustrial Education Agriculture

Exposed
Structures by Type

Exposed
Critical
Infrastructure



Analysis Example: Wind Exposure (NIST)

Hurricane Helene. Observed winds 58 mph and above from NIST Peak Gusts Revision 2, 02 Oct 2024

Exposure Analysis Demographics, Critical Infrastructure, and Structures

Filter by County

Mo category selected

Filter by Lifeline

No category selected

Exposed Population by
County

Gilmar
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Exposed Critical Infrastructure

Creative Steps Preschool

& 8344 Corporate Way, New
gapjztaiu?;gt{’gh X g ‘g Snursuick Port Richey, FL34653
Households: 112,564 ) Wright Elementary School
Baker County, FL kel & 1812 2nd 5t Se, Moultrie, GA
Population: 27,852 P Crangebug NS m 31768
Households: 9,087 * Gt James Elementary School
Bradford County, FL %\ Al 4 4302 East Ellicott St, Tampa,
Population: 28,233 bt FL 33610
Households: 9,430 Saffold Mobile Home Park
Charlotte County, FL = South
Population: 5,020 23.301 Packing House Road,
Households: 2,665 Smith | Jassper | Clarke [Erected Wimauma, FL 33598
Citrus County, FL 1 —""1 A B C Learning Center of
Population: 153,476 Jongs | Weyme: 2 Jacksonville, Inc.

Households: 69,271

Clay County, FL
Population: 218,078

Hattiesurg &
A Graens|

1312 College Avenue,
Jacksonville, FL 32210

New Cingular Wireless Pcs,
Lc

= WP:e:}rIHTwLe’ ':SSMEZH :::'g:or-l"f‘?zln'i?fﬂlg.&[). NOAA, USGS, EPA, NFS, USFWS Fowered by Esri
Exposed Demographics by State
State Population Households Pop Age <18 yrs Pop Age Over 64 Income <20k Owner Occupied Renter Occupied Owner Mobile Homes Renter Mobile Homes
Florida 7,484,084 3,088,329 1,405,636 1,679,205 490,678 2,243,719 1,032,113 278,035 87,829
Exposed Demographics ExposedStructures




Support Example: NC Landslides (USGS/FEMA)

USGS Image Points - Hurricane Helene

‘ H - | Locations: 1/2747

Morristown

£

R Jr .. @
¢ MnEe

Charlotte

Shelby
Spartanburg
Greenville

Gainesville

ojedmont - Greemood
pledmo

wll Columbia
Lawrencevilie Athens
South
Carolina

Augusta

sefin

Macon

Warner Robins

£ Attachments: 1/1
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Support Example: Before and After Imagery (NOAA/ESRI/FEMA)

.

R
o4
Wale“r> 2

e ar
\ \,\J‘yu]\\'\ng Rd

~;lMc,C‘Iai.n St

Warwick raid, %8

>aa
Forest Hijor-

»
-

( - N
Lenoir-St-¥

. oS

pusle

A

\

L Q\\

4

L2 , Caledonia Rd

o
4

o

- Tth\ps@S[
s

I

Federal Emergency Management Agency




How We Share Information

Communication and Tools:
1 WebEOC (Official Database of Record)

o Static GIS can be found in geospatial library
(1 GIS Coordination Calls - SLTT partners

o Hosted daily, during RRCC activation
 State GIS Liaisons and FIT Planners

1 ArcGIS Online Web Application: Region 4
Situational Awareness Journal
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https://experience.arcgis.com/experience/89671143610745889029b4905e2cbbcb
https://experience.arcgis.com/experience/89671143610745889029b4905e2cbbcb

Situational Awareness Journal

Incident Data (Updated during Activation)

a

Storm Surge, Inundation, Wind models
based on major advisories

US&R

Damage assessment data (multi-agency)
Remote Sensing

Recovery (PDAs)

Data from FSLTT partners

Static products (Force Laydown, Dec Map)

&
9y FEMA

Steady State

J RAPT Tool

J Planning Tools

J NWS Watches/Warnings
 Radar

13



Wrap-Up

o Contact us for geospatial coordination

o Assistance with sourcing, processing, and

leveraging data

o Quarterly Calls - coordinate through state GIS

point of contact

State
o Ad Hoc/Urgent requests - include state GIS Daniel Madding, NC DPS: daniel.madding@ncdps.gov

John Lay, NC DPS: John.Lay@ncdps.gov

contact in all communications

FEMA

OPS Acting LNO: jordan.rink@fema.dhs.gov

FIT Planner: thomas.wendelgass@fema.dhs.gov
GIS: keiyonna.lightensolomon@fema.dhs.gov

;";/ﬁ\t‘”a



mailto:daniel.madding@ncdps.gov
mailto:John.Lay@ncdps.gov
mailto:jordan.rink@fema.dhs.gov
mailto:thomas.wendelgass@fema.dhs.gov
mailto:keiyonna.lightensolomon@fema.dhs.gov

How to Reach Us

Contact Information:

Email: r4-gis@fema.dhs.gov

Collaborating on ArcGIS Online:

e Join Our Partnered Collaboration Group:
FEMA R4 State Partners - Overview

1. Contact us using your official organization
email. Include your AGOL username.

2. Work through your State Emergency
Management GIS office for coordination.

15



mailto:r4-gis@fema.dhs.gov
mailto:r4-gis@fema.dhs.gov
mailto:r4-gis@fema.dhs.gov
https://fema.maps.arcgis.com/home/group.html?id=25f6bb41b6e34eada1348eec46d2dfa5#overview
https://fema.maps.arcgis.com/home/group.html?id=25f6bb41b6e34eada1348eec46d2dfa5#overview
https://fema.maps.arcgis.com/home/group.html?id=25f6bb41b6e34eada1348eec46d2dfa5#overview

Additional FEMA Resources (Public)

o Community Resilience Challenges Index

J Documentation: CRIA Methodology 2022

0 Data: FEMA Community Resilience Challenges
Index (CRCI) Counties - Overview ; FEMA
Community Resilience Challenges Index (CRCI)
Census Tracts — Overview;

o National Risk Index

J Documentation: National Risk Index Technical
Documentation

(1 Data: National Risk Index | FEMA.gov

o Resilience Analysis Planning Tool

U Documentation: RAPT

(] Data: Future Resilience Analysis and Planning
Tool (RAPT) - PRODUCTION

%4,@5 FEMA 16


https://www.fema.gov/sites/default/files/documents/fema_2023-community-resilience-challenges-index_methodology-report.pdf
https://www.arcgis.com/home/item.html?id=ff17676850114091b28cb4c502e9fb4e
https://www.arcgis.com/home/item.html?id=ff17676850114091b28cb4c502e9fb4e
https://www.arcgis.com/home/item.html?id=ff17676850114091b28cb4c502e9fb4e
https://www.arcgis.com/home/item.html?id=ff17676850114091b28cb4c502e9fb4e
https://www.arcgis.com/home/item.html?id=4e43295b0f1f404aac2c0c1115d44293
https://www.arcgis.com/home/item.html?id=4e43295b0f1f404aac2c0c1115d44293
https://www.arcgis.com/home/item.html?id=4e43295b0f1f404aac2c0c1115d44293
https://www.arcgis.com/home/item.html?id=4e43295b0f1f404aac2c0c1115d44293
https://www.arcgis.com/home/item.html?id=4e43295b0f1f404aac2c0c1115d44293
https://www.fema.gov/sites/default/files/documents/fema_national-risk-index_technical-documentation.pdf
https://www.fema.gov/sites/default/files/documents/fema_national-risk-index_technical-documentation.pdf
https://hazards.fema.gov/nri/
https://rapt-fema.hub.arcgis.com/
https://experience.arcgis.com/experience/0a317e8998534c30a9b2d3861c814d42/
https://experience.arcgis.com/experience/0a317e8998534c30a9b2d3861c814d42/
https://experience.arcgis.com/experience/0a317e8998534c30a9b2d3861c814d42/
https://experience.arcgis.com/experience/0a317e8998534c30a9b2d3861c814d42/

FEMA R4 Remote Sensing



Remote Sensing

Central Pacific | Eastern Pacific | Atiantic
Disturbances: L.
9 Two-Day Graphical Tropical Weather Outlook Q
- National Hurricane Center Miam, Florida T

Current Disturbances and Two-Day Cyclone Formation Chance:  $3 <40% 38 40-60% 38 > 60%
Tropical or Sub-Tropical Cyclone: O Depression © Storm  $Hurricane
© Post-Tropkeal Cyclone or Remnants

View 7-Day Graphical Tropical Weather Outiook

5 B 6 OCT: No new collection decks
.-

2 UNCLASSIFIED//FOUQ
FEMA Hurricane lan |AA
5 Region IV Remote Sensing Collection Plan

Current Situation | o
FEMA RGN IV RSC: | —
Mission Assgnment for CAP FLEnding.

- 81 magery products of muktiple structures {9 OCT] |
- 68 imagery products of multiple structures (9 OCT)
=31 smagery products of multiple structures (8 0CT)
= 15 mapery products of multiple structures (6 CCT)
- 24 wmagery products of multiple structures (5 CCT)
- 44 bmagery products of multiple structures (4 CCT)
« 65 magery products of multigle structures (3 CCT)
- 27 wsapery products of muitigle structures {2 OCT]

10 Wmagery products of =703 structures {1 OCT}
Imteragency Requirements:

Lidar mission

= Mighwater mark méssion 46730R-FL-DOI-USGS01
State £OC Requirements:
- FL: St Jobn's River, Caceols, Semincle, Volusa, Orange
- Satnlite

Collection irements Status. -

2,8,9 OCT: No new callection decks

Authority/Tasking Platform/Agency 9 0CT 2022 10 OCT 2022

FEMA / Inter-Agency o Air Pasrol

rorcial Satelkbe MANAR, SkySat, RADASSAT, Capela, ICEYE

Daily Remote Sensing Coordination Call

UNCLASSIFIED//FOUO

Collaborative Collection Plan

US Army Corps
of Engineers®

“RASPET FUIGHT RESEARCH l‘.’-"i’E F\v H
LABCRAT

"'55'55.'"' STATE é'é CIVIL AIR PATROL

Imagery Collection Partners

Federal Emergency Management Agency 4



How to Reach Us

Contact Information:

« Email: travis.potter@fema.dhs.gov gopdea 7 >
= Z
Collaborating on ArcGIS Online: B R I : Vs
« Join Our Partnered Collaboration Group: CR 3= e I s e A e ey
FEMA R4 Remote Sensing Collaboration e
1. Contact us using your official organization i . e e o
) PN = I e T%Ql%/\/wfmhgm

email.

_ _ FEMA R4 RSC Viewer
2. Include your AGOL username in e-mail. Interactive mapping tool for AOI development,

imagery sharing, and deconfliction of imagery
collection

FEMA 19



mailto:travis.potter@fea.dhs.gov
https://fema.maps.arcgis.com/home/group.html?id=88abefc64bc14aef8c300029eb85dca5#overview
https://fema.maps.arcgis.com/apps/webappviewer/index.html?id=8fcd5214318f4a2baea5ce4da60da67d

Recovery: Damage Assessment Resources



Current Damage Assessment Resources

Resource Links:
= FEMA Preliminary Damage Assessment

Resources

=  FEMA Preliminary Damage Assessments Guide
= How to Share Initial Damage Assessment
Geospatial Datasets with FEMA

Resource Videos:
= Preliminary Damage Assessments Overview

=  Conducting Joint Preliminary Damage

Assessments
=  Using Data to Support Disaster Declaration

Requests
=  Public Assistance Preliminary Damage

Assessment
= |ndividual Assistance Preliminary Damage

Assessment

Federal Emergency Management Agency 21


FEMA Preliminary Damage Assessment Resources
FEMA Preliminary Damage Assessment Resources
FEMA Preliminary Damage Assessment Resources
FEMA Preliminary Damage Assessments Guide
FEMA Preliminary Damage Assessments Guide
How to Share Initial Damage Assessment Geospatial Datasets with FEMA
How to Share Initial Damage Assessment Geospatial Datasets with FEMA
How to Share Initial Damage Assessment Geospatial Datasets with FEMA
Preliminary Damage Assessments Overview
Preliminary Damage Assessments Overview
Conducting Joint Preliminary Damage Assessments
Conducting Joint Preliminary Damage Assessments
Conducting Joint Preliminary Damage Assessments
Using Data to Support Disaster Declaration Requests
Using Data to Support Disaster Declaration Requests
Using Data to Support Disaster Declaration Requests
Public Assistance Preliminary Damage Assessment
Public Assistance Preliminary Damage Assessment
Public Assistance Preliminary Damage Assessment
Individual Assistance Preliminary Damage Assessment
Individual Assistance Preliminary Damage Assessment
Individual Assistance Preliminary Damage Assessment

How to Reach Us

= Contact Information:

= Email: lee.edge@fema.dhs.gov

= Collaborating on ArcGIS Online:

= All products available on Situational
Awareness Journal

FEMA R4 RCD Validation Apps

Interactive mapping tool for damage
validation, PDA field collection, and SLTT
damage information exchange

Federal Emergency Management Agency 22


mailto:lee.edge@fema.dhs.gov
https://fema.maps.arcgis.com/apps/webappviewer/index.html?id=8fcd5214318f4a2baea5ce4da60da67d

Mitigation: Common Resources for Damage
Assessments

Resources and Tools for Floodplain Management



Pre-Disaster Preparation (Preparedness Phase)

Goal: Prepare datasets, templates, and tools for rapid deployment post-disaster.
= Key GIS Tasks:
Collect and maintain:
- Parcel data with ownership and assessed values.
- Building footprints (e.g., from local government or USA structures).
Floodplain data (e.g., FEMA NFHL).
- Elevation and LIDAR data (for flood depth analysis).
Set up:
- GIS field collection templates: preloaded with fields like structure type, damage level, flood
depth, photos, etc.
- Substantial Damage Estimator (SDE) tool templates for use in conjunction with field data.

o

R
»O
= \ FEMA Federal Emergency Management Agency




Common Tools and Resources for Damage Assessments

Data Resources
1. FEMA Substantial Damage Estimator (SDE) Tool
A standalone FEMA tool (not strictly GIS but integrates with GIS workflows).
Collects and analyzes structural damage data to determine if a building is substantially damaged.
Compatible with ArcGIS and can import/export shapefiles.
2. Local GIS/Parcel Data
Parcel data from city/county assessors helps identify structure values and pre-damage information.
Building footprints, zoning layers, and floodplain maps are critical for SDA decisions.
3. Remote Sensing / Aerial Imagery
NOAA Aerial Imagery (post-disaster flights)
USGS Earth Explorer or Sentinel Hub — Satellite imagery before and after the event.
Drones (UAS) can provide hyper-local imagery for high-resolution damage mapping.

Federal Emergency Management Agency




Initial Response & Field Deployment

Goal: Rapidly gather structural damage data after the disaster.

= Key GIS Tasks:
Deploy mobile apps for field inspectors:
- Record location via GPS
- Add photos of damage
> Estimate % of damage
- Input water line or flood depth
Enable offline data collection for areas with no connectivity.
Sync data to a central GIS server.

Federal Emergency Management Agency




Analysis & Decision Support

Goal: Analyze whether structures are "substantially damaged" (>50%).

= Key GIS Tasks:
Use formulas or SDE Tool to calculate % damage vs pre-damage value.
Map damage categories:
- Minor (<10%)
> Major (10-50%)
> Substantial (>50%)
Overlay flood zones to identify NFIP compliance issues.
Identify target areas for follow-up inspections.

Use online dashboards synced to field data to show summaries by neighborhood, flood zone, etc

Federal Emergency Management Agency




GIS Workflow for Substantial Damage Assessment

Reporting & Communication
= Goal: Share findings with FEMA, the public, and local officials.
= Key GIS Tasks:
Generate:
- SDA reports by structure or parcel
- Damage summary maps
- Flood-influenced damage zones
Publish:
- Public-facing dashboards
- Maps showing where re-building will require NFIP compliance
Archive all data for long-term mitigation planning.

Use online data hubs to coordinate recovery stakeholders and share non-sensitive data.

Federal Emergency Management Agency




Jason Hunter - Floodplain Management & Insurance Branch Chief
Jason.hunter@fema.dhs.gov;

Valerie Anderson- Supervisory Emergency Management Specialist
Valerie.Anderson@fema.dhs.gov;

Dewana Davis-Regional Flood Insurance Liaison
Dewana.Davis@fema.dhs.gov;

Virgilio “Chris” Perez - Regional Flood Insurance Liaison
Virgilio.Perez@fema.dhs.gov;

FEMA



mailto:Jason.hunter@fema.dhs.gov
mailto:Dewana.Davis@fema.dhs.gov
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