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Have you partnered 
with higher education 

institutions on planning 
efforts?



Zoom Technology Tour

We will record 
this webinar. 

Enter any 
comments or  

questions here.

Respond to the polling 
questions to be eligible 
for professional credits.
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 Please be advised that FEMA (through its contractor) will record this webinar. 

 The recording may be used for future reference to share with people who cannot attend the 
presentation. It may also be used otherwise at FEMA’s discretion.

 By attending this webinar, you agree to these conditions. 

 You can choose to self-identify or not during the Q&A. 

We Will Record This Webinar
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 Presentation Agenda
 FEMA Overview 
 A State’s Perspective (Pennsylvania Emergency 

Management Agency)
 West Virginia University Supporting Hazard Mitigation 

Projects
 University of Maryland’s Crisfield Flood Adaptation 

Assessment for Enhanced Community Resilience
 Penn State Initiative for Resilient Communities 

 Wrap-Up and Q&A
 Future Coffee Break Webinars
 Receiving Professional Credits

Welcome and Overview
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Mari Radford
Community Planning Section Supervisor

Mitigation Division

FEMA Region 3



 Bringing the right resources to the table is 
vital to your hazard mitigation plan. 

 Higher education institutions have unique 
resources (labor, data, financial) to assist 
with plan development and 
implementation.

 Include colleges and universities on your 
hazard mitigation planning team.

Higher Education Institutions and 
Mitigation Planning 



 Include universities early in the planning 
process. 

 Year 1-3: Action-oriented to reduce risk, 
prioritize actions, associate funding streams, 
and find responsible people and agencies.

 Year 4-5: Links key planning partners to find 
vulnerabilities, capabilities, and overall risk.

Five Year Hazard Mitigation Plan Lifecycle

7



 Have faculty/students, programs, data and 
current studies that reflect highly-relevant 
specialized knowledge:
 Natural and man-made hazards

 Population, housing, and employment

 Economics

 GIS and data management

 Visualizations

 Land use and development

 Security, public safety, and emergency 
management

Collaborating During Plan 
Development



 Hold annual plan reviews.

 Work together on presentations at related 
conferences or events.

 Provide educational trainings that help to 
carry out actions.

 Make use of online presence for hazard 
mitigation information and resources. 

 Use academic financial resources. 

 Utilize existing data to drive mitigation 
actions.

Partnering During Plan 
Implementation



 The new Local Mitigation Planning Policy 
Guide has new requirements, including:

 Giving organizations that represent socially 
vulnerable populations a chance to 
participate (page 13).

 Giving academic stakeholders a chance to 
participate (page 19).

 New language about climate change and 
equity (pages 5 and 23).

Put Them on Your Team!

https://www.fema.gov/sites/default/files/documents/fema_local-mitigation-planning-policy-guide_042022.pdf


 How have you partnered with a higher education institutions on your hazard mitigation 
planning efforts?

A. Hazard Identification and Risk Assessment (HIRA)

B. Mitigation strategies

C. Climate change and adaptations

D. Economic and development trends

E. Demographic projections 

F. I have not worked with a university, but I plan to in the future.

G. I have not worked with a university.

H. Other (please put in the chat!)

Poll Question 
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Please 
remember to 
hit “submit.’’



Tom Hughes
State Hazard Mitigation Officer, Emergency Management Director

Insurance and Resilient Communities (MIRC) Office

Pennsylvania Emergency Management Agency (PEMA)



Background: Keystone Emergency Management Association 
Annual Conference

 The conference is a fact-finding workshop and information exchange. Attendees came from a 
wide range of disciplines. They work in mitigation, academia, recovery and resilience in 
Pennsylvania.

 This conference was born out of the 2022 Pennsylvania/FEMA Risk Reduction Consultation 
Meeting. It brought together researchers and practitioners.

 Penn State University, Pennsylvania Emergency Management Agency (PEMA), Carnegie Mellon, 
Millersville University Collaboration shared examples of local and state teamwork.

 Wanted to replicate Dr. Peek’s work out of the University of Colorado-Boulder’s Natural Hazard 
Center to be Pennsylvania-specific.
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Keystone Emergency Management Association 
Annual Conference (Altoona, Pennsylvania)
 Held on October 24, 2022. PEMA and the Department of 

Community and Economic Development (DCED) hosted it. 

 Universities, colleges and junior colleges were invited.

 Sessions gave opportunities to talk about how communities 
throughout the state grow more resilient to climate change in 
ever-changing economic environments. 

 Practitioners/Professors/Universities’ Students:
 Discussed roadblocks and challenges.
 Opportunities.
 Communication mechanisms (current/future).
 Local grant application support needs for low-capacity and 

underserved communities.

 Next steps beyond county hazard mitigation planning activities.



Bucknell University – 17th Annual 
Susquehanna River Symposium

 Held November 5, 2022: PEMA/Department of 
Conservation and Natural Resources (DCNR) 
educational session.

 “Speed dating/lightening round.”

 Talked about state climate change plans.

 Classroom to practical outside activities for resume.

 Funding and grants available.

 Application needs for data, GIS, technical support, and 
more.

 Asked for hazard mitigation and climate change input.
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Kurt Donaldson
Manager

West Virginia GIS Technical Center

West Virginia University
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HAZARD MITIGATION PROJECT FUNDING 
SOURCE

FACULTY MEMBER ORGANIZATION & EXPERTISE LINK

Statewide
Risk Assessments HMGP, CTP Kurt Donaldson

WVU GIS Technical Center (online 
interactive map viewing applications, 
TEIF/TEAL1 risk assessments, flood 
visualizations)

WV Flood Tool
Statewide RA Products & Data
WV Region 3 Plan w TEIF data

Landslide Susceptibility 
Modeling HMGP Aaron Maxwell

WVU Geography Professor
(landslide modeling, machine learning, 
remote sensing)

Published Landslide Paper 

Flood Buyouts NRCS Katherine Garvey WVU Land Use and Sustainability Law 
Clinic (legal and planning services)

Region 3 Resilience Report
WV Public Broadcasting

Community Recovery 
and Resiliency NSF Jamie Shinn WVU Geography Professor

(social science, community engagement) WV Public Broadcasting

Partnerships among faculty members expand the subject matter expertise for hazard mitigation planning

1 Total Exposure in Floodplain (TEIF), Total Exposure Area Landslide (TEAL)

WVU Faculty Supporting Hazard Mitigation Projects

https://www.mapwv.gov/flood/map/?wkid=102100&x=-9084964&y=4635935&l=4&v=2
https://data.wvgis.wvu.edu/pub/RA/_engage/_IndexDocs/
https://data.wvgis.wvu.edu/pub/RA/_resources/RPDC/R3HPM_Full_10132022.pdf
https://data.wvgis.wvu.edu/pub/RA/State/CL/Landslide/Papers_Methodology/Landslide_Susceptibility_Methodology_RidgeValley_Paper.pdf
https://content.govdelivery.com/accounts/USDHSFEMA/bulletins/32c8674
https://www.wvpublic.org/energy-environment/2022-11-01/southern-w-va-to-benefit-from-federal-flood-protection-funds
https://www.wvpublic.org/energy-environment/2022-11-07/six-years-on-researchers-studying-greenbrier-county-flood-resiliency-response-efforts


A statewide landslide susceptibility (high, moderate, low risk) map was created from FEMA-purchased QL2 LiDAR data

Example 1: Landslide Hazard Risk Assessment

April 2020 Landslide

Wood County, WV

Impacted home moved from foundation

Landslide 
Susceptibility 

Zone

Impacted 
Home

Spring 2020 Imagery

Higher 
Risk

WV Flood Tool

WV Landslide Tool

Landslide Susceptibility

https://www.mapwv.gov/flood/map/?wkid=102100&x=-9092792&y=4753421&l=10&v=2
https://arcg.is/iKDvj


Example 2: Voluntary Floodplain Buyout Mitigation
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WV Flood Tool:  Building-Level Risk AssessmentsFEMA R3 Resiliency Report | WVPBS | Buyout Report

Risk assessments using FEMA’s Hazus methodology helped NRCS identify 310 properties in McDowell County for flood buyouts

https://www.mapwv.gov/flood/map/?wkid=102100&x=-9083644&y=4532187&l=9&v=2
https://content.govdelivery.com/accounts/USDHSFEMA/bulletins/32c8674
https://www.wvpublic.org/energy-environment/2022-11-01/southern-w-va-to-benefit-from-federal-flood-protection-funds
https://data.wvgis.wvu.edu/pub/RA/_resources/NRCS/Elkhorn/2022.08.04.WV_PlanEA_Elkhorn_FINAL.PDF


Example 3: Community Hazard Planning (Focus Group Meetings)
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White Sulphur Springs, WV  (11/17/2022) Rainelle, WV (11/18/2022)

 Feedback desired from Focus Groups:

 What lessons were learned from the immediate response and 
longer-term recovery from the 2016 flood?

 What priorities are needed for a stronger flood response and 
recovery plan in the event of a future flood?

 Feedback of Flood Study Products:
 Flood Characteristics and Models

 Flood Risk Assessment 
(vulnerability, exposure, loss)

 Mitigation Maps

 Flood Visualization Tools
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FEMA 1%+ Annual Chance    (Rainelle, WV)

Climate
Change

26% probability of flooding at least once over 30 years

Category Flood Characteristic
(in context to 2016 Flood)

White 
Sulphur 
Springs

Rainelle

Frequency

(new flood 
maps)

Probability that a flood of a 
specific size will be equaled or 
exceeded in any given year.

FEMA Flood Models (new):  10-
, 25-, 50-, 100-, 100+, and 
500-year flood elevations. 

First Street Foundation Flood
Models: 5-, 20-, 100-, and 500-
year flood elevations.

2016 Flood
Between 
100- and 
500-year

FEMA 
Climate 
BFE+6ft

FSF Climate 
2052 or 30 
years in the 

future

2016 Flood
Between 
100- and 
500-year

FEMA 
Climate
BFE+1ft

FSF Climate 
2052 or 30 
years in the 

future

Depth Flood depth. Source USGS 
high-water marks 6 feet 8 feet

Velocity Speed at which the 
floodwaters are flowing High Moderate

Duration Measure of how long water 
remains above normal levels 24 hours 72 hours

Rise and Fall Floodwater that rises very 
quickly with little or no warning Quick Rise Quick Rise

Example 3: Community Hazard Planning (Flood Characteristics)
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Vulnerability, Exposure, and Hazus Loss Indicators
for the disadvantaged communities of Rainelle and White Sulphur Springs

Example 3: Community Hazard Planning (Risk Indicators)



Example 3: Community Hazard Planning (Mitigation Measures)
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Mitigation Map
(Rainelle, WV)

Field verification and analysis of mitigation measures implemented by property owners and the community in context of 
the 2016 flood and local floodplain management regulations



Mitigation Reconstruction: Resiliency to Future Floods (Climate Change)
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5.9’   (FEMA 1% + 2’ FBD)

9.9’   (FEMA 1%+ / 100-Yr; 0.2%)

6.5’   (2016 High Water) 

8.2’   (FSF 1% / 100-Yr)

12.2’ (FSF 0.2% / 500-Yr )

HEIGHT (ft.)
BUILDING 
First Flood Height 9
Freeboard (FBD) 2
FLOOD DEPTH
FSF 20% (5-Yr) 2.3
FEMA 1% (100-Yr) 3.9
FEMA 100-Yr +
2.0 Ft. Freeboard 5.9
2016 Flood HWM 6.5
FSF 1% (100-Yr) 8.2
FEMA 1%+, 0.2% 9.9
FSF 0.2% (500-Yr) 12.2

182 Seventh Street, Rainelle, WV, 25962

Building 13-13-0001-0054-0000_182

3.9’   (FEMA 1% / 100-Yr) 

2.3’   (FSF 20% / 5-Yr)

First Street Foundation (FSF)

FEMA

The Design Flood Elevation (DFE) should be the BFE plus 2 feet of freeboard.  The 
DFE should also be above the high-water marks of the 2016 flood plus freeboard.

USGS 2016 Flood High Water Mark

Flood Visualization (8 ft.)

Flood Depths marked on 
Mitigated Structure 

How well are mitigated structures protected from changing environmental factors due to climate change?  The new FEMA flood maps for 
Rainelle reveal that the mitigated structure above is a risk for the 1%+ (100-yr) and 0.2-percent chance (500-yr) floods. 

http://mapwv.gov/flood/map/?wkid=102100&x=-8990620&y=4575591&l=14&v=2


Jennifer Egan 
Program Manager

Environmental Finance Center

University of Maryland

Stephanie Dalke 
Program Manager

Environmental Finance Center

University of Maryland



University of Maryland 
Environmental Finance Center

Financial Modeling and Cost-Benefits

EPA | Office of Research and 
Development

Co-benefits and Capacity 
Assessment

The Nature Conservancy | 
Resilient Coast Program
Project Management and Conveners

George Mason University
Coastal Hazards Modeling

Community Advisory 
Committee (CAC) 

residents and 
community leaders

Meet the Project Team
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Community needs and knowledge and university and non-governmental organization expertise.

 University of Maryland Environmental Finance Center – Looking for communities that need help 
with:
 Assessing the costs and benefits of adaptation options.

 Finding ways to pay for adaptation.

 The Nature Conservancy – History working on conservation in this region.
 Lower Eastern Shore Climate Adaptation Network (LESCAN) ~ 2020.

 Recent prioritization mapping of coastal habitats.

 George Mason University – Coastal modelers.
 Worked with The Nature Conservancy on another project.
 Have done other coastal modeling and studies in the mid-Atlantic.

Project Origins

27



 Project goals for The Nature Conservancy, University 
of Maryland, and George Mason University:
 Flood hazard analysis.

• This includes sea-level rise (SLR) and potential frequency 
shifts.

 Engage the community to identify assets and preferred 
solutions.

 Vulnerability of assets in different scenarios (including 
“no-action”).

 Community-defined, damage model-informed “tipping 
points.”

 Build a framework for community decision analysis to 
build resilience.

FEMA Coffee Break: Utilizing University Partnerships in HMPs

Risk
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Interactive Community Engagement Throughout 
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Process to Identify Solutions 
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Create flood raster depths
(George Mason University)

Assess flood risks
(Environmental Finance 

Center)

Determine damages if 
nothing is done through 
depth modeling (George 

Mason University) and cost 
analysis (Environmental 

Finance Center)

What reduces risk? 
(Community Advisory 

Committee, Team)
What reduces damages? 

(Community Advisory 
Committee, Team)

Re-assess depths (George 
Mason University) and 

determine reduced damage
and risk (Environmental 

Finance Center)

(Next several months) 
Populate decision

framework with these data
and other decision criteria



Community Advisory Committee 
Identified Areas and Assets 



Community Goals and Decision Framework
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Build a matrix with the CAC and decision makers to assess the strategies. Use multiple criteria such as other 
community goals, distributional impacts, policy needs, and available funding potential.



Lisa Iulo
Associate Professor of Architecture

Director, Hamer Center for Community Design 

Penn State Initiative for Resilient Communities

Virginia Silvis, Ph.D. 
Postdoctoral Scholar

Earth and Environmental Systems Institute

Pennsylvania State University



Community-University Partnership for Flood Resilience
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Community-University Partnership for Flood Resilience
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Community-University Partnership for Flood Resilience

Citation: Casey Helgeson

36

Undergraduate 
class projects 



Community-University Partnership - Goals to Outcomes 

Selinsgrove Impact
• Reviewed flood hazard map changes 

in Selinsgrove; shared with PA Dept. 
of Auditor General to characterize 
climate hazards in PA.

• Assessed future flood and 
stormwater risks under climate 
change projections. 

• Evaluated houses for flood risk 
mitigation. 

• Reviewed Selinsgrove flood-related 
ordinances/codes and the First 
Street data evaluation.

• Conducted several working groups 
and roundtables; developed a 
values-informed mental model.

Regional Impact
• Engaging with stakeholders and 

decision-makers about flood resilience in 
Pennsylvania’s riverine communities in 
the Susquehanna River Basin.

• Researching PA flooding and stormwater 
regulation and opportunities for 
managing them together.

• Developed method for determining 
Green Infrastructure (GI) placement.

• Coordinate studies and plans across 
scales to achieve multiple goals.

• Presented at the Bucknell Annual 
Susquehanna River Symposium 2019-
2021 & PAFPM Annual Meeting 2019 
and 2022. 

• Hosted workshop and worked with SEDA-
COG on a report of cost and strategies 
for home flood mitigation. 

National/International
• Explored data analysis and visualization of 

NFIP data (two million flood insurance 
claims).

• Reviewed public disclosure requirements 
for flood risk and impacts.

• Participated in PEMA/FEMA green/natural 
infrastructure solutions training program.

• Published and presented 8 papers; 4 in 
development; 15 oral and poster 
presentations; 1 dissertation.
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 County hazard mitigation plans can 
be difficult to locate.

 All-PA HMP tool 
(https://www.psirc.psu.edu/hmptool).

 Tool helps decision makers view 
planned mitigation activities in 
neighboring counties.

Community-University Partnership for Flood Resilience
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https://www.psirc.psu.edu/hmptool


Zarekarizi, M., Srikrishnan, V., & 
Keller, K. (2020). Neglecting 
Uncertainties Biases House-Elevation 
Decisions to Manage Riverine Flood 
Risks. Nature Communications. 
https://doi.org/10.1038/s41467-
020-19188-9

Community-University Partnership - Example Products 

Does elevating my 
house pass a cost-

benefit test?

39

Elevation of two dwellings. DR-4030-101. NEMIS Project Total: $210,638 
Fed Share $157,979 Non-Federal Share of $87,444 Deobligation of 
$102,121 due to 3rd home withdrawal

https://doi.org/10.1038/s41467-020-19188-9


Aesthetics (home or landscape)

Value
s

Autonomy

Loss (material or financial)

Personal finance

Place attachment (experiential, 
genealogical, or neighborly)

Safety (health or injury)

Time or effort

Not specific

Community-University Partnership for Flood Resilience
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 Work with community partners to define more 
consequential research questions & identify data needs

 Improve communication with communities and between 
decision makers

 Improve data sharing platforms e.g., county plans, green infrastructure 

systems

 Conduct research to inform and analyze 
implementation…Sound design decisions and decision 
support

University-Community Partnerships - Lessons Learned

Flood Resilience Fest, May 2022. 
Photo Credit: Stuckeman School, Brian Reed
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Thank you!

Lacey Goldberg
Ph.D. candidate, 
Landscape Arch.

Courtney Cooper
Postdoc, EESI 

Casey Helgeson
Assist. Research Prof., 

EESI

DIRECTOR

Lara Fowler
Lecturer,

Penn State Law
Asst. Dir., IEE

Klaus Keller
Professor,

Geosciences

Robert Nicholas
Assoc. Research 
Professor, EESI

Nancy Tuana
Professor, 

Philosophy

Lisa Iulo
Assoc. Professor,

Architecture

LEADERSHIP TEAM

Nastaran Tebyanian
Ph.D. candidate, 
Landscape Arch.

Shannon Leininger
J.D. candidate,
Penn State Law

Sanjib Sharma
Postdoc, EESI

Suhail Mahmud
Postdoc, EESI

Maggie Zarekarizi
Hydroclimate 

Scientist, Jupiter 
Intelligence

(formerly Postdoc, 
EESI)

Kelsey Ruckert
Scientific Programmer, 

EESI)

Aashna Arora
Graduate 2021

Penn State Law

James  Doss-Gollin
Assist. Prof. Rice 

Univ.
(formerly Postdoc, 

EESI)

PSIRC ALUMNI

Cassandra Troy
Ph.D. Student, 
Communications

Rui Wang
Ph.D. candidate, 
Landscape Arch.

Micaela Hyams 
J.D. candidate,
Penn State Law

Virginia Silvis, Ph.D
Postdoc, EESI

https://www.psirc.psu.edu

https://www.psirc.psu.edu


 FEMA State Mitigation Planning Policy Guide

 FEMA Local Mitigation Planning Policy Guide

 Pennsylvania State Hazard Mitigation Plan

 Pennsylvania Climate Action Plan

 Climate Change Adaptation Plan Final (August 2018)

Resources 
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https://www.fema.gov/sites/default/files/documents/fema_state-mitigation-planning-policy-guide_042022.pdf
https://www.fema.gov/sites/default/files/documents/fema_local-mitigation-planning-policy-guide_042022.pdf
https://www.pema.pa.gov/Mitigation/Planning/State-Hazard-Mitigation-Plan/Pages/default.aspx
https://www.dep.pa.gov/Citizens/climate/Pages/PA-Climate-Action-Plan.aspx
http://elibrary.dcnr.pa.gov/GetDocument?docId=1743769&DocName=Climate_Change_Adaptation_Plan_Final_Aug2018.pdf


Jan. 18, 2023
Increasing 
Resilience 

Through Land Use 
Planning and 

Building Codes

March 22, 
2023

Discovering 
Mitigation 

Alternatives

May 17, 2023
Refining Your 

Hazard 
Mitigation Plan’s 
Scope of Work

July 19, 2023
Planning for 

Climate Change 
Impacts

Sept. 20, 
2023

Exploring the 
Hazard 

Mitigation 
Planning 
Process

Nov. 8, 2023
Conducting a 

Risk Assessment

Upcoming FEMA Region 3 Coffee Break Webinars

44



 Stay tuned for upcoming FEMA Region 3 Coffee Break 
webinars:
https://femaregion3coffeebreaks.eventbrite.com.

 Sign up for the Region 3 Resilience Report Newsletter and 
Coffee Break announcements: https://bit.ly/FEMA-Region-3.
 Please send article suggestions or announcements you would like 

to see featured in an upcoming newsletter to                             
fema-r3-hm-planning@fema.dhs.gov.

 Join the Resilient Nation Partnership Network for upcoming 
webinars: https://www.fema.gov/business-industry/resilient-
nation-partnership-network.

FEMA Sign-Up Links 
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https://femaregion3coffeebreaks.eventbrite.com/
https://bit.ly/FEMA-Region-3
mailto:fema-r3-hm-planning@fema.dhs.gov
https://www.fema.gov/business-industry/resilient-nation-partnership-network


 Participation certificates will be sent to everyone who 
attended the whole session and answered polling 
questions:

 One Association of State Floodplain Managers (ASFPM) 
Certified Floodplain Manager Continuing Education Credit.

 One American Institute of Certified Planners (AICP) 
Certification Maintenance. Credit course number: 
#9259757.

You May Be Eligible for Professional Credits
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https://www.planning.org/events/eventsingle/9259757/


Contact Information 
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Tom Hughes      
State Hazard Mitigation Officer 
Pennsylvania Emergency Management 
Agency 
thughes@pa.gov

Kurt Donaldson, GISP, CFM 
Manager 
GIS Technical Center         
West Virginia University 
kurt.donaldson@mail.wvu.edu

Jennifer Egan, PG, PhD      
Program Manager             
Environmental Finance Center 
University of Maryland    
jegan@umd.edu

Stephanie Dalke       
Program Manager             
Environmental Finance Center 
University of Maryland 
spdalke@umd.edu

Lisa Iulo       
Associate Professor of Architecture 
Penn State University           
ldi1@psu.edu

Virginia Grace Silvis
Postdoctoral Scholar
Earth and Environmental Systems 
Institute
Pennsylvania State University 
vgs5063@psu.edu

Mari Radford       
Community Planning Section Supervisor
FEMA Region 3 
Mari.Radford@fema.dhs.gov

mailto:kurt.donaldson@mail.wvu.edu
mailto:jegan@umd.edu
mailto:spdalke@umd.edu
mailto:vgs5063@psu.edu
mailto:Mari.Radford@fema.dhs.gov
mailto:thughes@pa.gov
mailto:ldi1@psu.edu


Thank you for participating today!

To request technical assistance, please email:             
fema-r3-hm-planning@fema.dhs.gov

mailto:fema-r3-hm-planning@fema.dhs.gov
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