West Virginia Risk Explorer

Localized risk assessment tools for analysis and visualization

West Virginia Flood Resiliency Framework
(WVFRF)
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About me

Behrang Bidadian
Working at the WV GIS Tech Center since 2019

Resilient Development

Disaster Risk
Assessment/Management

Certified Floodplain GIS & Spatial
Manager (C.F.M.) v V Analysis (Cert.)

Architectural
Engineering (M.Arch.)

Human & Community
Development (Ph.D.)



Flood Risk in WV

64 Federally-Declared Flood Disasters since 1953
220 Loss of Lives
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About 98,000 Buildings (9%)
in 1%-annual-chance (100-yr) Floodplain

About 199,000 Persons (11%)
Reside in 100-yr Floodplain

July 1961

(22 + 2 landslide fatalities)

Buffalo Creek

February 197
(123 fatalities including 4 missing)

June 2016
(23 fatalities)

February 2025
(3 fatalities)

Mingo County

| Williamson, Mingo County | g McDowell County
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WV Floodplain Building Inventory (BI)

Flood Exposure Assessment (Building-Level)
Funded by: FEMA Hazard Mitigation Grant Program (HMGP) and State Hazard Mitigation Office

o All primary (insurable) structures in the 1%-annual-chance (100-yr) floodplain
o Community Assets (Historical & Non-Historical) in the 100-yr floodplain

o Essential Facilities in the 100-yr and 500-yr floodplains

Essential

Facilities
Police Station Fire Station E-911 Dispatch School Hospital Nursing Home
Community
[ 1 1)
Religious  Educational Emergency Medical Government utility National Register In Historic District Other
Organization  Building Services Building Historical Structure Older than 1930 Assets

Detailed building characteristics from tax assessment
+

Population exposure and displacement estimates (100-yr flood)

Flood Hazard Area: Location is WITHIN the FEMA
100-year floodpiain and floodway.

dMap: 540450182 & & NFHL
o Date:  2/6/2008
Logan

t9: 673.3 1 (BFE - Non-Restudy)  novoze o

54045023

Manual process of identification using Arc GIS
+

Programmed scripts to extract and process data

ommunity®: Logan County
d: 27 CRSClass: 10 CID: 545536

long): (37.645325, -82012177)  wesse
M17N): (4189136, 410046) woss4
aviewers: ¥ B b

331 (Source: FEMA2018-20)  navos|

225 MOUNT GAY RD, MOUNT GAY, WY,
25637

23-03-0042-0045-0000 | Assessment .

D Flood Visualizal
Link to WV Risk Explorer

Product: WV Flood Tool FT' mapwv.gov/flood



https://www.mapwv.gov/flood/
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9129668&y=4557559&l=9&v=2
https://www.mapwv.gov/flood/

WV Flood Resiliency Framework (WVFRF)

A virtual hub of risk assessment, visualization, planning, and training resources for building community flood resiliency in WV

COMMUNITY
ENGAGEMENT
* WV Risk Explorer | ® Focused Outreach

« WV Flood Tool Meetings
e Visualizations * Flo??' Symposium
e Dashboards ¢ Resiliency Tools &
Products

9 Geographic Scales | ® Learning Resources &
Reports

RISKTOOLS

HAZARD LIBRARY | STAKEHOLDERS
¢ Risk Reduction Associates
e Emergency Responders
subject, media, event, | ® Floodplain Managers
geography, data, etc. | e Local Officials
¢ \Volunteers
e Public

Search online hazard
resources by title,

& any
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Flood Symposium Stakeholders

Lstevice

Hazard Library



Stakeholders

Risk Reduction Associates

Emergency
Responders

Floodplain
Managers
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Local Officials @ .Volunteers

Public



WVFREF Tools *

WVFRF

PROJECT OVERVIEW WV RISK EXPLORER WV FLOOD TOOL CONTRIBUTORS CONTACT US

INIA FLOOD RESILIENCY FRAMEWORK ﬁ
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A virtual hub of risk assessment, visualization, planning, and training resources for building community flood resiliency in West Virginia

PRIMARY TOOLS

RE 1

WV Risk Explorer WV Flood Tool WV Property Viewer WV Hazard Library



https://wvfrf.org/

WYV Flood Risk Index

Overall Flood Risk

’ (1) FLOODPLAIN | (2) BUILDING (3) BUILDING (4) CRITICAL | (5) COMMUNITY | (6) BUILDING (7)SI;E82tE / (8) OTHER
CHARACTERISTICS EXPOSURE CHARACTERISTICS  INFRASTRUCTURE ASSETS DAMAGE LOSS VULNERABILITIES HAZARDS
Building . . . Substantial .
Floodplain Area Floodplain Building Value!? ESS(.EI.‘IlEIal Historical Damage Populatlor.l n Landslides
19 Facilities Assets . %12 Floodplain
Count Estimates
. Building C . .
AREELFET Floodway Mobile Homes Roads Inundated NS Previous Claims Po_pulatlon Karst**
Length!? b Assets Displaced
Count
. Building . WV Social
Floodplla ;n Floodplain Basement Repetitive Vulnerability Darr\/ Levee
Depth . 5 Losses Failure**
Ratio Index
Flood Disaster Building
Frequency Density!? One Story
{
Building Year* i
WV-Risk Explorer

Localized Risk Assessment Tools
for Analysis & Visualization

. . 1. . 2 .
* Multiple Indicators ** In Progress River/Stream Indicator Watershed Indicator
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https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf
https://wvfrf.org/wvre/more/

Analytical & Visualization Tools at Multiple Scales

Political Boundaries

Watersheds
(33)

Streams/Rivers

PDC Regions (11) (156)

Property Levels

Communities (284) Parcels

Incorporated Unincorporated
MET - T Areas

A Buildings
(229) AP | (55)




West Virginia Risk Explorer (WVRE)

Risk Assessment Tools: Localized risk assessment tools for analysis

WVRE Landing Page: wvfrf.org/wvre

WV Risk Explorer Maps

Interactively view and explore flood risk indicators on a map
to identify areas of higher risk.

Risk Maps

WV Flood Dashboards

Use the interactive dashboards to analyze risk factors and

mitigation measures.

Dashboards

WV Risk Explorer Reports

View and download flood risk assessment and comparison
reports in more detail.

Risk Reports

WYV Hazard Library

Search the document and visual media library for hazard

information.

|
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WYV Building-Level (BL) Risk

Analyze flood risk at the level of individual structures in detail.

‘ BL Risk ‘

Primary Structures

Detailed building inventory developed by pinpointing all primary
structures in the high-risk 1% annual chance (100-year) effective and
advisory floodplains.

Significant Structures

DEB gt
EPARTY:

1 L
Historical and non-historical community assets in the high-risk 100-
year effective and advisory floodplains and essential facilities
inventoried to the 500-year flood event.



https://www.wvfrf.org/wvre/map/?scaleid=3&gslid=&index=CUM_INDEX&type=pct
https://www.wvfrf.org/wvre/report/?entityid=68&scaleid=1&type=all
https://www.wvfrf.org/wvre/dashboard/home/
https://www.wvfrf.org/library/
https://www.wvfrf.org/wvre/buildings/
https://www.wvfrf.org/wvre/blra/?sortfield=Depth_Grid&sorttype=desc&hiddenFields=default
https://www.wvfrf.org/wvre/blra/?type=sigstruct&sortfield=Depth_Grid&sorttype=desc&hiddenFields=default
https://wvfrf.org/wvre

West Virginia Risk Explorer (WVRE)...

Risk Communication Tools:

Facilitating risk comprehension for different groups of stakeholders

‘ 3D Movies ‘

WYV Flood Visualizations

¢ Community-scale 3D flood movies for a major 1% annual Bird's eye view flood visualizations of different storm
2

chance (100-year) storm. frequencies and magnitudes.
Visualize 3D and 2D flood models at the community and

building level scales.

Building Profiles

frequencies and magnitudes.

Building-scale flood visualizations of different storm =
Story maps of major flood events and lessons learned.
g
S?ORVMAP



https://www.wvfrf.org/wvre/visualization/home/
https://www.wvfrf.org/library/?TypeID=1&PublicationYear=all
https://www.wvfrf.org/library/?TypeID=14&PublicationYear=all
https://www.wvfrf.org/library/?TypeID=2&PublicationYear=all
https://www.wvfrf.org/library/?TypeID=11&PublicationYear=all

West Virginia Risk Explorer (WVRE)...

Visualization Examples:

FEMA 10% Annual Chance (10-year) Rainelle, WV
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Building Flood Profile
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Building Profile in Richwood

When the Waters Rise

A 100-Year Flood Perspective
MARLINTON, WEST VIREINIA

3D Movie for Marlinton



https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/MOVIE/3DMovie_Marlinton_2024.mp4
https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/VIEWSHED/Rainelle/VIEWSHED_Rainelle_2024.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/BLDG-PROFILE/BLDG-PROFILE_Richwood_2024.pdf

West Virginia Risk Explorer (WVRE)...

Mitigation Assessment Tools:
= Mitigated Structures Dashboard

= Open-Space Mitigation Dashboard
WV Flood Dashboards

Use the interactive dashboards to analyze risk factors and
mitigation measures.

Dashboards

West Virginia Risk Explorer West Virginia Risk Explorer

Localized risk assessment tools for analysis and visualization Localized risk assessment tools for analysis and visualization

Source Mitigation Type West Virginia Open-Space Mitigation Dashbo

Statewide Mitigation Buyouts and Community-Own pace Parcels (OSP)

Structure Image D Lousd a Program Sponsor Sponsor Parcel ID

Harrisburg Harrisb

West Virginia Mitigated Structures Dashboard

Columbus Columbus
02:02-011B-0104-0000

02.010021.0006-0012 292
® . losed Foundation
o ® suiding Inversory 1
02.02.011E.0026-0000 336 Y 5
Elovated - Clo = f Baltimore X o Baltimore
02.02.015P.0003.0000 546

Elovated - Open Foundation Washington \ o £ Washington

02:02-015P-0011-0000 450
Elovated - Open Foundation

Structure Det: e

02-02-015P-0003-0000_546 02:08-0001-0026-0000 71 =

Elovatod - Closed Foundation

Source  MitigationType  Building Year

01.08-0004.0140.0000 $ Loss Avoidance

$ Loss Avoidance 3 Philppi

— - $52000 o . | $465,630,000

06-03-0025. 02-02-011A-0162-0000
Elovated - Op Loss voicance savings computed rom sversge NFIP claim valve of $52K por Berkeley County*
VGIN, Esr, TomTom, Garmin, FAO, NOAA, chnical Center)... Powered by Esri e veriod forsome community-owned parces per OSP parcel.

Mitigation Type Elevated
03050008
Source BLRA Elovated - Clo

B B B B B B B B

GIS Parcol ID 02.02.015P-0003-0000

Bupouts are deed resticied foropen space presenvation; deed rom typical home value in the stata 3t 170K

Full E911 Address 546 TREES BOTTOM RD,
Martinsburg, WY, 25404

Gounty Sereley Mitigated Structures
Communiy Backey Courty

Watershed heague-Opequon

(2070004) 3 e )

Stream Name Potomac River 400

al Occupancy Class Residential 200 -
-

FirstFloor Hoight 170

o -
FoundstionType oh Berkoley ol Cly Fayeto Harrson Jofforson Lincoln Marshall McDowell Mingo Monros Nicholas Pl Proston  Roleigh Summers Weyna  Wetzal  Wood

geto n
Basement Trpe Ful i . S—
i County | Community MigationvEc i iorncton @ i —‘ Buyout Properties | | Parcels by County | | Parcels by Community



https://www.wvfrf.org/wvre/dashboard/home/
https://www.wvfrf.org/wvre/dashboard/?link=https://wvu.maps.arcgis.com/apps/dashboards/0a2182528f4e49ca827da8b9dcb65897
https://www.wvfrf.org/wvre/dashboard/?link=https://wvu.maps.arcgis.com/apps/dashboards/83e1bdae8f7d4780940d3d6bccd92719

Future Direction

Finalizing the Hazard Library (soon)
Future Maintenance and data updates?

Training?
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Thank you!

Questions?

*

WVFRF

Framework website: www.wvfrf.org
WV Risk Explorer web tools: www.wvfrf.org/wvre
Email:
behrang.bidadian@mail.wvu.edu
kurt.donaldson@mail.wvu.edu



http://www.wvfrf.org/
http://www.wvfrf.org/wvre
mailto:behrang.bidadian@mail.wvu.edu
mailto:kurt.donaldson@mail.wvu.edu
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