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WVU Faculty Supporting Hazard Mitigation Projects
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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)

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
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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

4

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



Example 3:  Community Hazard Planning (Flood Characteristics)
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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
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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

