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Presentation Notes
Kurt Donaldson is the manager of the WV GIS Technical Center located at West Virginia University.  Since 2003, Mr. Donaldson has been a cooperating technical partner in support of FEMA’s NFIP and Risk MAP programs.


WVU Faculty Supporting Hazard Mitigation Projects

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

HAZARD MITIGATION PROJECT| FUNDING FACULTY MEMBER ORGANIZATION & EXPERTISE
SOURCE

WVU GIS Technical Center (online
interactive map viewing applications,
TEIF/TEALZ risk assessments, flood
visualizations)
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'® (landslide modeling, machine learning, Published Landslide Paper
remote sensing)

WV Flood Tool
Statewide RA Products & Data
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1 Total Exposure in Floodplain (TEIF), Total Exposure Area Landslide (TEAL)
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Presentation Notes
The following slides will show three examples of how the WV GIS Technical Center has partnered with other researchers, specifically Aaron Maxwell for statewide landslide susceptibility mapping, Kat Garvey for identifying flood buyouts in McDowell County, and Jamie Shinn for studying the recovery and resiliency of two small vulnerable communities in Greenbrier County.  Web links in this table provide more information about these noteworthy partnership contributions from the other university research team members. 

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

Example 1: Landslide Hazard Risk Assessment

Landslide damages Washington Bottom
home, threatens others
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Impacted
Home

WV Flood Tool

Alandslide Sunday evening damaged a Washington Bottom home and forced the evacuation of several
neighboring houses. (Photo by Michael Exb)

WV Landslide Tool

Landslide
Susceptibility
Zone

April 2020 Landslide

Wood County, WV

Impacted home moved from foundation

o

Spring 2020 Imagery

Landslide Susceptibility

A statewide landslide susceptibility (high, moderate, low risk) map was created from FEMA-purchased QL2 LiDAR data
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Presentation Notes
The state hazard mitigation plan identifies landslides as the number two hazard in West Virginia after flooding.  A random forest machine learning model was developed by geography professor Aaron Maxwell to identify the variables that were most important for predicting landslide occurrence.  A geologist and soil scientist from WVU were also partners of the research team to create the statewide landslide susceptibility map.  These landslide susceptibility maps are accessible online and support local and state hazard mitigation plans. 

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

i L ] WYV Flood Tool
i’ Success Story: West Virginia Partnerships Remem b When I D, ' ot Owt
-2 Drive Cost-Effective Mitigation ’ ‘ T /BROBS @O

In 2018, the West Virginia University (WWvU) Land Use and Sustainable Development
Law Clinic began assisting the Natural Resources Conservation Service (NRCS) in
watershed planning for McDowell County. Frequent flooding occurs in the Elkhorn
Creek/Tug Fork River watershed and causes major damage to structures and
infrastructure. The NRCS, the Land Use Clinic, and other local sponsors worked
together to study the costs and benefits of a voluntary floodplain buyout project. Using
data available through the WV Flood Tool saved time and money.

The Land Use Clinic and NRCS used data from the WV Flood Tool to identify the
highest priority areas for buyouts and estimate damages to individual properties. Data
gathered from the WY Flood Tool included information related to flood zones, structure

‘L'j.-’[:IIE, flood CIEDTI'I_. and real estate values. WWU also collected Total EK[CJGSUFE in ; - 3
Floodplain (TEIF) and Total Exposure Area Landslide (TEAL) structural-level data. This ,E,f" AR g&ﬁﬁ}ﬂ t:!/
information helped the NRCS identify a list of 310 properties that would meet the goal of i e 3 i:\» ::\,,‘
reducing flood damage. 30 properties may be eligible to participate in a voluntary - o ¢ /J @
buyout program. e %
FEMA R3 Resiliency Report | WVPBS | Buyout Report WV Flood Tool: Building-Level Risk Assessments

Risk assessments using FEMA’s Hazus methodology helped NRCS identify 310 properties in McDowell County for flood buyouts
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Another partnership involved WVU’s Land Use-Law Clinic and the NRCS in identifying voluntary floodplain buyouts in McDowell County.  The Law Clinic and NRCS used data from the WV Flood Tool to identify the highest priority areas for flood buyouts. Data gathered from the WV Flood Tool included information related to flood zones, structure type, flood depth, and real estate values.  This month the U.S. Department of Agriculture announced that it will commit $2.8 million dollars in support of the flood buyouts identified in the flood reduction plan. 

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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glphwr Springs, WV (11/17/2022) || - B "Rainelleswy (11/18/2022)
= Feedback desired from Focus Groups: = Feedback of Flood Study Products:
- What lessons were learned from the immediate response and - Flood Characteristics and Models
longer-term recovery from the 2016 flood? - Flood Risk Assessment

o What priorities are needed for a stronger flood response and (vUinerability, exposre, loss)

recovery plan in the event of a future flood? o Mitigation Maps

- Flood Visualization Tools
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The last partnership example with other university faculty highlights social scientist Jamie Shinn’s National Science Foundation research about the recovery and resiliency of two small communities in Greenbrier County – White Sulphur Springs and Rainelle – that were devastated by the 2016 flood.  This research also supports a Community Outreach and Mitigation Strategies (COMS) project sponsored by FEMA Region III and the State Emergency Management Division to evaluate how various flood protection measures like mitigation reconstruction will adapt to the future impacts of climate change. 
Last week, focus group meetings were led by Professor Shinn for these two communities to assess lessons learned from the 2016 flood and to identify ways to build resilience to future floods.  The WV GIS Technical Center provided support by quantifying various risk factors facing these disadvantaged communities.  This included presenting flood characteristics and new flood maps, vulnerability analysis, and quantifying mitigation measures implemented to date.


Example 3: Community Hazard Planning (Flood Characteristics)

FEMA 1%+ Annual Chance (Rainelle, WV)

Climate
Change

; d __i?;@}"plmbabi"ty of flooding at least once over 30 years

by

FLOOD
DEPTH

g
I Non-Residential
[ ] Residential

Flood Characteristic
(in context to 2016 Flood)

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.

Depth

Flood depth. Source USGS
high-water marks

Velocity

Speed at which the
floodwaters are flowing

Duration

Measure of how long water
remains above normal levels

Rise and Fall

Floodwater that rises very
quickly with little or no warning

White
Sulphur
Springs

2016 Flood
Between
100-and
500-year

FEMA
Climate
BFE+6ft

FSF Climate

2052 or 30
years in the
future

6 feet

High

24 hours

Quick Rise

Rainelle

2016 Flood
Between
100-and
500-year

FEMA
Climate
BFE+1ft

FSF Climate

2052 or 30
years in the
future

8 feet

Moderate

72 hours

Quick Rise
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New flood maps and flood characteristics were presented at the community meetings in the context of the 2016 flood.  The community of Rainelle is vulnerable to higher flood depths for an extended period of time, while White Sulphur Springs is subject to greater flood velocity flows that rise and fall quickly.  Incorporated into the riverine flood analysis are climate change models that show an anticipated increase in flooding over time. 


Example 3: Community Hazard Planning (Risk Indicators)

Social Vulnerability Indicators Building/Parcel Exposure

White Sulphur Springs and Rainelle White Sulphur Springs and Rainelle

White . White
Vulnerability Indicators Sulphur Rainelle State Ratio "at“"f"al Category Exposure Indicator Sulphur Rainelle |mpum|ed
Springs Ratio Springs Areas (2021)
Total Primary Building Count in Floodplain 'E‘?' ; 59 (Median)
14-r49ﬁ 3?-*]% 1?-3% 12.5% - . o lgﬁl

‘E‘ Building Ratio bfw Floodplain & Community Total 26% 3% 93
Unemployment Rati 21.4% 33.6% 23.8% 14.7% =
- = Total Primary Building Value in Floodplain of 1K 56,417K
) ! 340,88 $16,120K X
= Community [Rank: 165} ! (Median)
Vulnerable Ages Ratio 41.7% 39.8% 30.8% 28.3% § Median Building Value in Floodplain $49K $38K 542K
Building Count in Floodway** [High Veloci 65 9 12
E ;E[r::n:h?uilding Count in Floodway®* [High Velocity 15% 38¢ a5
& New Maps: Bldgs. “Mapped In” SFHA Im“_ﬁ!_l mf"f’ﬂ 19 {Ave.)
42.8% 43.0% 26.8% 36.0% i Mew Maps: Bldgs. % Count “Mapped In” SFHA 17% 97% 14%

. " " 118
@ Housing Values Less than $50K 3.9% 37.5% 16.9% 6.6% New Maps: Bldgs. “Mapped Out” SFHA (ranke £ 0 19 (Ave)
Housing Median Value 5125,700 450,400 5119,600 5229 800 Mew Maps: Bldgs. % Count “Mapped Out” SFHA 28% 0% 143
Thee ried Sencte by mane than 5% of difference, to She vulnesability side, fram the stabe ratis.

Wulnerability, Exposure, and Hazus Loss Indicators
AL, for the disadvantaged communities of Rainelle and White Sulphur Springs

so{/f?f”a

i |



Example 3: Community Hazard Planning (Mitigation Measures)

® -

cA

Q 7.6 onc -
A Mitigation Measures
- Mltlgatlon indiestor s Su'phur
8.45 Springs
O ' Mitigation Reconstruction or Elevated Structures to
' Design Flood Elevation (DFE)
O Mitigated Rehabilitated/Repaired Structures
A\ @ Structures
Unmitigated Low Value Structures
) = Structures Removed (vacant parcel)
i @ Buyout Parcels {Deed Restricted) 16 18
-\_/’ - Open Space Community-Owned Vacant Parcels 66 88
e -~ Preservation Area of Open Space Preservation (OSP} 5 Acres 3 Acres
! Ratio of Open Space Preservation (OSP to SFHA) 2.6% 4.5%
Building Value | \ .\ \alue 2016-2022 Tax Assessment Value +$6.1 Million - $1.0 Million
Recovery
Loss Avoidance | Loss Avoidance by Elevating or Removing Structures - -
100-year Flood | (preliminary results) LB L Sl
Damaged or Demolished Buildings Significant Structures
a , Structure Removed Post-2016 Flood (n=41) Essential Facility (n=1)
S Mitigated Properties B Community Asset (n=7)
Mitigation Reconstruction to DFE* (n=35) Vulnerable Structures
- -
O ® Mitigation Reconstruction not to DFE* (n=6) 1 Manufactured Home (n=14)
. . Subgrade Basement (Full & Part)
Elevation Certificat =11 _— -
@ evation ficate (n=11) Preliminary 1% Annual Chance Floodplain
[/} Buyout Property (n=18) Zone AE
Open Space Preservation (Community- 0.2% Annual Chance Floodplain
A Owned)*** (n=88) Zone AE - FLOODWAY
. . Unmitigated Properties oOther
M |t|gat|0n Map ®  Low Building Value (n=49) — Stream Line
i Repaired Structure** (n=311) — — = Municipal Boundary
(Rainelle, WV) @ 2016 High Water Mark (ft) (n=32)

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
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Social vulnerability, exposure, and loss estimates were presented at the community meetings.  Risk indicators of special concern are signified by red text, contrasted with state and national statistics, and the rationale explained on why particular risk factors make the community more vulnerable to flood hazards. 


Mitigation Reconstruction: Resiliency to Future Floods (Climate Change)

HEIGHT (ft.)
BUILDING
First Flood Height 9 Flood Depths marked on
Freeboard (FBD) 2 -
E;);)(l))ﬁ/l)(gﬂl)—i . e . Mltlgated Structure
FEMA1%(100Y) 39 SR | !f@ﬁﬁjﬁmﬁll Lﬂi‘ﬁ&“w
FEMA 100-Yr + e e e B FEMA
2.0 Ft. Freeboard 5.9 — - - =
2016 F|o:)e; Hm 6.5
FSF 1% (100-Yr)
I First Street Foundation (FSF)

Il USGS 2016 Flood High Water Mark

' 122 (FSFOZ%/SOOYr)

L '

99 (FEMA1%+/1OOYr02%) .

= Em e R T T

8.2 (FSF 1% /100-Y7
6.5°_(2016 High Water

5.9 (FEMA 19 +2 FBD)
'l"‘ ‘,I_ 11. o) .
.=
. 39 (FEMA1%/100 i)
.~ 2.3 (FSF20%/5-Yr)

The Design Flood Elevation (DFE) should be the BFE plus 2 feet of freeboard. The ; q .
DFE should also be above the h|gh water marks of the 2016 flood plus freeboard ¢, »182 Seventh Street, Rainelle, WV, 25962

o

FIoon\/isuaIization (8 ft.)

e —

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.
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Mitigated measures implemented since the 2016 flood by the community were field verified and evaluated in accordance with the local floodplain management regulations.  Field verification of both communities show that for most mitigation reconstruction projects, the new structures were built to the proper design flood elevations.  However, field surveys shows that substantially damaged residential structures were often repaired but not elevated above the base flood elevation, and thus in violation of FEMA’s 50% Rule.  To measure a community’s recovery and resiliency to future floods, the net cumulative tax assessment of floodplain building values pre- and post-disaster, along with loss avoidance studies of elevated structures and property buyouts, were calculated. 

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