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“ r WYV GIS Technical Center

(brI West Virginia University

Director/Project Manager:

Kurt Donaldson

Faculty Director:

Aaron Maxwell

WVGISTC Team:
o Three Risk & GIS Analysts
o Two GIS Programmers/Developers
o Contractors/Consultants
o Graduate Research Assistants

o Student Workers rveadss

Mission:

o Spatial data infrastructure enhancement

o Advisory services and training programs
in geographic information science

o GISresearch and education

o Support disaster resilience in the state:
Flood & Landslide risk assessment

WYV GIS Technical Center (WVGISTC)
WVU Department of Geology & Geography
330 Brooks Hall

P.O. Box 6300

Morgantown, WV 26506

Phone: (304) 293-0557

Email:

kurt.donaldson@mail.wvu.edu
behrang.bidadian@mail.wvu.edu
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WYV Flood Resiliency Framework (WVFRF)

RISKTOOLS

* WV Risk Explorer
* WV Flood Tool
e VVisualizations

e Dashboards

9 Geographic Scales

HAZARD LIBRARY

Search online hazard
resources by title,
subject, media, event,
geography, data, etc.

COMMUNITY
ENGAGEMENT

¢ Focused Outreach
Meetings

* Flood Symposium

¢ Resiliency Tools &
Products

e Learning Resources &
Reports

STAKEHOLDERS

¢ Risk Reduction Associates
e Emergency Responders

* Floodplain Managers

¢ Local Officials

¢ \Volunteers

e Public

Flood Symposium Stakeholders



Stakeholders

Risk Reduction Associates

Floodplain
Managers

Emergency
Responders

Stakeholders

Supporting policy updates, Local/State .
state resilience initiatives, and h Officials Volunteers
hazard mitigation planning

Public



WVFRF Integrated Tools he

WVFRF PROJECT OVERVIEW WV RISK EXPLORER WV FLOOD TOOL  CONTRIBUTORS  CONTACT US
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A virtual hub of risk assessment, visualization, planning, and fraining resources for building community flood resiliency in West Virginia

PRIMARY TOOLS

‘: l? r11 QQ

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



https://wvfrf.org/

West Virginia Risk Explorer (WVRE) A

= Risk Assessment Tools = Mitigation Assessment Tools

o Localized riverine flood risk assessment including a broad range of risk o Quantifying of mitigation efforts such as elevation, relocation, and buyouts and
categories by aggregating detailed building-level data at multiple scales calculation of loss estimates
o Help identify the communities most at risk of riverine flooding for efficient o Enable planners and decision-makers to evaluate past and ongoing efforts,

allocation of limited mitigation resources identify gaps, and prioritize future investments
Building/Property-Level Aggregated
1] ool 5 5

and exslars Hood risk Indleana s on 2 mag
Hiphu visk.

WV Risk Explorer Maps _ Mitigated Structures Dashboard Open-Space Mitigation Dashboard

Primary Structures Significant Structures

5<%

Risk Assessment Dashboards Flood Fatality Dashboard

= Risk Communication Tools = Hazard Library and Data Access

o Scenario-based 2D and 3D visualizations @ i o Access to online hazard resources including data, documents, and media
to translate complex data into accessible Soeveshisels searchable by title, subject, event, geography, and more.
insights o Allow users to access comprehensive datasets for use in analyses, maps, or
o Facilitate risk comprehension for different g : = e applications to support planning, research, and decision-making related to
groups of stakeholders to support = . . T E = hazard mitigation and response
informed decision-making and encourage Qe :
public engagement

WYV Hazard Library Access Data
WV Flood Visualizations

Search the document and visual media library for hazard Download risk data for use in your own analyses, maps, or

infarmation, applications.
Visualize 30 and 2D flood models at the community and

building level scales, | Access Data

| Visualizations |



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://wvfrf.org/wvre/dashboard/home/
https://wvfrf.org/wvre/dashboard/home/
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://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
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
https://www.wvfrf.org/library/
https://wvfrf.org/wvre/data/home/
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9129668&y=4557559&l=9&v=2

WYV Floodplain Building Inventory (Bl)

Riverine Flood Exposure Assessment (Building-Level)

= All primary (insurable) structures in FEMA’s 1%-annual-chance (100-yr) floodplain
= Community Assets (Historical & Non-Historical) in the 100-yr floodplain
= Essential Facilities in the 100-yr and 500-yr floodplains

Essential
Facilities
Community
(1 1]
Assets
Religious  Educational Emergency Medical Government Utility National Register In Historic District Other
Organization  Building Services Building Historical Structure Older than 1930 Assets

mwv Flood Tool

Puslic | Experl | Risk MAT

Product: WV Flood Tool ¢ mapwyv.gov/flood



https://www.mapwv.gov/flood/
https://www.mapwv.gov/flood/
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9055385&y=4648559&l=9&v=2

Analytical & Visualization Tools at Multiple Scales (ﬁ‘a ﬁ

Political Boundaries Drainage Areas / Streams

Watersheds

(33)

PDC Regions (11) Streams/Rivers

(156)

Property Levels

Communities (284) P l
arcels

Incorporated S l Unincorporated
Places e Areas

_ Buildings
(229) AN | (59)




WYV Flood Risk Index

Overall Flood Risk

’ (1) FLOODPLAIN
CHARACTERISTICS

Floodplain Area

Floodplain
Length!?

Floodplain
Depth!?

Flood Disaster
Frequency

(2) BUILDING (3) BUILDING (4) CRITICAL (5) COMMUNITY
EXPOSURE CHARACTERISTICS INFRASTRUCTURE ASSETS
Building . . .
Floodplain Building Value!? ESS(.’_‘I:NEIal Historical
Facilities Assets
Count!?
Building . .
Floodway Mobile Homes Roads Inundated AR lSEEEE
C 12 Assets
ount
Building
Floodplain Basement
Ratio?
Building
S One Story

Building Year*

(6) BUILDING
DAMAGE LOSS

Substantial
Damage
Estimates*12

Previous Claims

Repetitive
Losses

(7) PEOPLE / \

SOCIAL

VULNERABILITIES

Population in
Floodplain

Population
Displaced

WV Social
Vulnerability
Index

* Multiple Indicators

Used for the Index

1. R
River/Stream Indicator 2 Watershed Indicator

** In Progress

(8) OTHER
HAZARDS

Landslides

Karst**

Dam/Levee
Failure**



Riverine Flood Risk Assessment



Statewide Flood Risk Assessment

nia RlSk Explorer | Risk Maps C Dashboards | | BL Risk Visualizalions. Learn More

10on = e A o
Select G r;rahlc Scale

Find address or place

Select Indicator @ Percent Ranks

Cumulative Index Bt s p ® values

ALL RISK INDICATORS WVALUE

L Floodplain Area ® 528.635 ACTES
iew and explore flood risk indicators on a map B Floodplain Area Ratio @ 34%
reas of higher risk. Floodplain Length & 17205.1 Miles
- Floodplain Length Ratio ® 0.00111 MilestAcre
Flood Declared Disasters & 64

Food Depth Median

Building Floadplain Count @ 82,408
Building Aoodway Count (& 8237
Building Floodplain Ratio @ 7.4%
Building Density

Building Median Value & $38,200
Bldg. Moblle Homes Ratlo & 27.5%

Planning and

Development Council Bldg. Subgrade Basements Ratio & 24.8%

Region E

- Building 1-Story Ratio @ B4.0%

Bldg. Year Pre-FIRM Ratio @ 77.5%

County Boundary Bldg. Year Minus Roted Post-FIRM Rotio
Essential Facllities 489

Roads inundated Ratia

Community Assets Historical &
P Generate the link
COMMUMITY ASSETS NOR-TI——

el
T



https://wvfrf.org/wvre/map/?scaleid=1&gslid=&index=CUM_INDEX&type=pct
https://www.wvfrf.org/wvre/map/?scaleid=3&gslid=&index=CUM_INDEX&type=pct

Geographic Entities at VERY HIGH Risk (Top 10%)

All Communities

Incorporated Places

Index
Score

Unincorporated Areas

Counties

Index
Score

Regions

Index
Score

(Camden-on-Gauley, Clendenin, Marlinton, Rainelle, Richwood, and White Sulphur Springs)

Brown on gray --> Unincorporated areas

Green --> Counties (Total)

1 New Martinsville - Incorporated 1000% Clendenin - Incorporated 100.0% Kanawha County* - Unincorporated 100.0% Kanawha 1000%| PDC Region 2 |100%
2 [Boone County* - Unincorporated 99.6% | New Martinsville - Incorporated [995% | Boone County”™ - Unincorporated 98.1% | Boone 98.1% | PDC Region 3 | 90%
3  Clendenin - Incorporated 99.2% | Alderson™* - Incorporated 99.1% | Wayne County* - Unincorporated 96.2% | McDowell |9.2%
4 | Marlinton - Incorporated 98.9% | Marlinton - Incorporated 98.6% | McDowell County™* - Unincorporated |944% [ Logan 94.4%
5 |Wheeling** - Incorporated 98.5% | Kimball - Incorporated 98.2% | Mingo County* - Unincorporated 925% | Mingo 92.5%
6 | McDowell County” - Unincorporated |9%:2%| Parsons - Incorporated 97.8% | Logan County™ - Unincorporated 9.7% | Wyoming |9.7%
7 |Alderson** - Incorporated 97.8% | Wheeling** - Incorporated 97.3%
8 |Wayne County” - Unincorporated 97.5% North_fork - Incorporated 96.9% R ANK| Streams (Top 20) aﬁg Watersheds Is"ci?;
9 |Parsons - Incorporated 97.1% | Danville - Incorporated 96.4% :
* ; : 1 Coal River 100.0% | ower Kanawha | 100%
10 Kanawha County” - Unincorporated ' 96.8% | Madison - Incorporated 96.0% =Y
i : 2 | Ohio River 99.7%| Coal 96.7%
11 | Madison - Incorporated 96.4% | Milton - Incorporated 95.6% . .
i 3 | Little Coal River 99.5%| Upper Kanawha | 93.5%
12 | Kimball - Incorporated 96.1% | Oceana - Incorporated 95.1% - ;
i * i 4 | Greenbrier River 99.3%| Tug 90.3%
13 | Lincoln County* - Unincorporated 95.7% | Keystone - Incorporated 94.7% 5 | Davis Creek 99.1%
14 | Milton - Incorporated 954% | Wellsburg - Incorporated 94.2% 6 |lIsland Creek oo 9%
15 |Mingo County* - Unincorporated 95.0% | Gary - Incorporated 93.8% : '
* : 7 |Kanawha River 98.7%
16 | Logan County* - Unincorporated 94.6% | Rowlesburg - Incorporated 93.4% -
i : 8 |Campbells Creek 98.4%
17 | Danwville - Incorporated 94.3% | Grantsville - Incorporated 92.9% ;
: 9 [Wheeling Creek 98.2%
18 |Wellsburg - Incorporated 93.9% | Richwood - Incorporated 92.5% , ;
: 10 |Pocatalico River 98.0%
19 |Oceana - Incorporated 93.6% | Rainelle - Incorporated 92.1% ;
: 11 | Cacapon River 97.8%
20 [Rowlesburg - Incorporated 932% | Mannington - Incorporated 91.6% : .
12 |Big Coal River 97.6%
21 | Northfork - Incorporated 929% | Spencer - Incorporated 91.2% 13 |Mud River 97.4%
22 | Gary - Incorporated 925% | Welch - Incorporated 90.7% - :
g * : 14 | Cabin Creek 97.1%
23 | Wyoming County” - Unincorporated |922%)| Buckhannon - Incorporated 90.3% 15 |Pond Fork 96.9%
24 [Welch - Incorporated 91.8% .
* : 16 | Elk River 96.7%
25 [Summers County” - Unincorporated |915%| Last update: Aug. 2024 17 | Twel le Creek 96.5%
26 [Buckhannon - Incorporated 911%| Streams & Watersheds: Jul. 2025 welvepole re.e 5%
i : 18 |Buckhannon River 96.3%
27 |Richwood - Incorporated 90.8% | [Colors: . ’
5 Black --> Incorporated places 19 South Branch Potomac River [96.1%
28 Ceredo - lncorporated 90.4% Black on yellow** --> Split communities . o
i o . — 20 | Paint Creek 95.8%
29 Mannmgton - |ncorporated 90.1% | | Black on blue: Incorporated communities included in the detailed risk report




Kanawha County Risk Report

Kanawha County

WV PDC Region: 3 September 2025

WV Risk Explorer Reports

View and download flood risk assessment and comparison (County Scale, Top 20 Percent Risk Indicators Report)

reports in more detail.

| Risk Reports Cumulative Flood Risk Score 1, 100% Very High

Ranks 1st of 55 counties in the state

13 of 25 risk indicators among the top 10% counties.

14 of 25 risk indicators among the top 20% counties.

View Risk Map

View Flood Tool

Flood Risk Index Scores for Kanawha County
Table 2. Flood Risk Index Scores: A Cumulative Flood Risk Index of 25 flood factors reveals that Kanawha County ranks 1st of 55 counties in the state with a Cumulative Flood Risk Score of
100%. Below are 14 flood risk indicators for which Kanawha County is ranked among the top 20% counties.
INDICATOR SCORE
CATEGORY FLOOD RISK INDICATOR VALUE FOR KANAWHA o INDICATOR RATING
Floodplain Area & 23,929 Acres 98.1% VERY HIGH | 2#
Floodplain Characteristics Floodplain Length (2 911.2 Miles 100.0% VERY HIGH, 1
Flood Declared Disasters 24 94.4% VERY HIGH 4 |
Building Floodplain Count & 13,452 100.0% VERY HIGH, 1 w
Building Exposure Building Floodway Count (3 1,462 100.0% VERY HIGH 1
Building Density 3 0.56 /Acre 94.4% VERY HIGH 4
Building Characteristics Building Median Value @ $53,100 81.4% Very High
" Essential Facilities (3 80 100.0% VERY HIG| 1 s
Critical Infrastructure
Roads Inundated Ratio 3 11.8% 90.7% VERY HIGH 6 !
. Community Assets Historical (3 208 96.2% VERY HIG ’
Community Assets . . .
Community Assets Non-H istorical @ 261 100.0% VERY HIGH 1 \
Bldg. Substantial Damage Count (2 a75 100.0% VERY HIGH, 7]
Building Damage Loss Bldg. Previous Damage Claims & 2378 96.2% VERY HIGH 3
Bldg. Repetitive Loss Structures & 779 96.2% VERY HIGH 3

—_



https://wvfrf.org/wvre/report/?scaleid=3&entityid=20&type=all
https://www.wvfrf.org/wvre/report/?entityid=68&scaleid=1&type=all

Clendenin Risk Report

WV Risk Explorer Reports Clendenin - Incorporated

County: Kanawha, WV PDC Region: 3 September 2025
View and dowwnload Mood risk assessment and comr imon (Incorporated Place Scale, All Risk Indicators Report)
reports in more d

Cumulative Flood Risk Score 100% Very High

Ranks 1st of 229 incorporated places in the state v

9 of 25 risk indicators among the top 10% incorporated places.

15 of 25 risk indicators among the top 20% incorporated places.

View Risk Map View Flood Tool

Flood Risk Index Scores for Clendenin - Incorporated

Table 2. Flood Risk Index Scores: A Cumulative Flood Risk Index of 25 flood factors reveals that Clendenin - Incorporated ranks 1st of 229 incorporated places in the state with a
Cumulative Flood Risk Score of 100%. Below are 15 flood risk indicators for which Clendenin - Incorporated is ranked among the top 20% incorporated places.

INDICATOR SCORE

CATEGORY FLOOD RISK INDICATOR VALUE FOR CLENDENMIN - INCORPORATED P INDICATOR RATING
. . Flood Declared Disasters (@ 24 88.1% Very High
Floodplain Characteristics .
Flood Depth Median & 6.4 Ft 96.0% VERY HIGH
Building Floodplain Count & 302 91.2% VERY HIGH
Building Exposure Building Floodplain Ratio & 52.5% 97.8% VERY HIGH
Building Density & 1.29 JAcre B80.2% Very High
Building Characteristics Bldg. Year Minus Rated Post-FIRM Ratio & 10.9% 88.5% Wery High
Critical Infrastructure Roads Inundated Ratio & 51.8% 98.6% VERY HIGH ‘ 4
3 Community Assets Historical @) 54 98.2% VERY HIG 5 3
Community Assets 5 . -
Community Assets Non-Historical @ 15 97.3% VERY HIGH 6
Bldg. Substantial Damage Count & 46 98.2% VERY HIGU
Bldg. Substantial Damage Ratio 15.2% 88.5% Very Hi
Building Damage Loss 5 8 ® ry High
Bldg. Previous Damage Claims & 122 88.1% Very High
Bldg. Repetitive Loss Structures (B 24 83.3% Very High
Population in Floodplain Ratio & 66.8% 94.7% VERY HIGH

People / Social Vulnerabilities

Population Displaced Ratio & 63.0% 96.9% VERY HIGH L 8


https://www.wvfrf.org/wvre/report/?entityid=68&scaleid=1&type=all
https://www.wvfrf.org/wvre/report/?scaleid=5&entityid=173&type=all

Clendenin — Charleston Risk Comparison

Floodplain Characteristics Comparison

Flood Risk Comparison Report
(Incorporated Place Scale) September
2025 Table 2. Floodplain Characteristics: Below is a comparison of 4 flood factors under the Floodplain Characteristics category for the selected Incorporated Places.
For comparison, this report summarizes the Cumulative Flood Risk Index as well as 25 flood factors in seven major risk categories
g FLOODPLAIN CHARACTERISTICS
for the selected Incorporated Places. STATE CATEGORY R CATEGORY
# RANK # INCORPORATED PLACE ¥ FLOODPLAIN AREA . FLOODPLAIN LENGTH . FLOOD DECLARED . FLOOD DEPTH " SCORE hd
RATIO® T RATIO® T DISASTERS @ T MEDIAN® M
1 22 Clendenin - Incorporated @ 24.1% 0.00389 Miles/Acre 24 6.4 Ft 90.7%
. . 2 150 Charleston - Incorporated @ 4.7% 0.00175 Miles/Acre 24 1.7 Ft 34.6%
Flood Risk Index Comparison
Table 1. Flood Risk Index: Below is 3 comparison of the Cumulative Flood Risk Index for the selected Incorporated Places. - - .
Building Exposure Comparison
CUMULATIVE FLOOD RISK INDEX .
# STATE INDEX RANK % INCORPORATED PLACE 4+ COUNTY % T DEETaE 5 AT Table 3. Building Exposure: Below is a comparison of 4 flood factors under the Building Exposure category for the selected Incorporated Places.
1 in- 1
1 1 Clendenin - Incorporated @ Kanawha 100% V'EI!VH-IGH R T S EOEETTS R
? 39 ailestoninconorated V) Kanawha 83.3% Very High # = 4 INCORPORATED PLACE ¢ BUILDINGFLOODPLAIN , BUILDING FLOODWAY , BUILDING FLOODPLAIN , BUILDING I
COUNT @ T COUNT®@ T PRATIO® T DENSITY® T
1 18 Clendenin - Incorporated @ 302 4 52.5% 1.29 /Acre 92.1%
2 32 Charleston - Incorporated @ 1,512 25 5.4% 1.57 fAcre 86.4%

Building Characteristics Comparison

Critical Infrastructure Comparison

Table 4. Building Characteristics: Below is 2 comparison of 6 flood factors under the Building Characteristics category for the selected Incorporated Places.

Table 5. Critical Infrastructure: Below is a comparison of 2 flood factors under the Critical Infrastructure category for the selected Incorporated Places.
BUILDING CHARACTERISTICS

CRITICAL INFRASTRUCTURE
# STATE CATEGORY RANK % |INCORPORATED PLACE * CATEGORYSCORE %
ESSENTIAL FACILITIES 3 4+ ROADS INUNDATED RATIO & *
1 13 Clendenin - Incorporated @ 2 51.8% 94.7% STATE BUILDING EIDE, BLDG. SUBGRADE BUILDING 1 BLDG. YEAR GLEE iE:l CATEGORY
; ! - # CATEGORY & INCORPORATED PLACE [ MOBILE - - - MINUS RATED 3
2 62 Charleston - Incorporated @ 20 5.60% 7320 RANK MEDIAN ¢ ¢ BASEMENTSRATIO ¢ STORYRATIO ¢ PREFIRM ¢ ¢+ SCORE
VALUE @ HOMES &) ® TG POST-FIRM
RATIO @ RATIO®
1 50 Clendenin - Incorporated @ $49,000 6.4% 34.8% 75.5% 84.5% 10.9% 78.5%
Commu r||ty Assets Com parison 2 81 Charleston - Incorporated @ $47,900 0.7% 50.1% 70.8% 90.8% 1.4% 64.0%
Table 6. Community Assets: Below is a comparison of 2 flood factors under the Community Assets category for the selected Incorporated Places.
COMMUNITY ASSETS
#  STATE CATEGORY RANK $ INCORPORATED PLACE % CATEGORY SCORE %
COMMUNITY ASSETS HISTORICAL & 4+  COMMUNITY ASSETS NON-HISTORICAL & -
1 2 Charleston - Incorporated @ 154 55 99.5%
2 4 Clendenin - Incorporated @ 54 15 98.6%
People / Social Vulnerabilities Comparison
BUIldlng Damage LOSS Com parlson Table 8. People / Social Vulnerabilities: Below is 2 comparison of 3 flood factors under the People / Social Vulnerabilities category for the selected Incorporated Places.
Table 7. Building Damage Loss: Below is a comparison of 4 flood factors under the Building Damage Loss category for the selected Incorporated Places. PEOPLE / SOCIAL VULNERABILITIES
STATE CATEGORY . CATEGORY
# i ¢ INCORPORATED PLACE ¢ POPULATION IN FLOODPLAIN POPULATION DISPLACED WV SOCIAL VULNERABILITY score *
STATE BUILDING DAMAGE LOSS CATEGORY RATIO® T RATIO®@ INDEX (& M
# CATEGORY & INCORPORATED PLACE # BLDG. SUBSTANTIAL BLDG. SUBSTANTIAL BLDG. PREVIOUS . BLDG.REPETITIVE LOSS SCORE s 1 45 Clendenin - Incorporated @ 66.8% 63.0% 36.6% 80.7%
% % %
Ak RANEEEILTE DAMACERANCIE) CORFREIEE v SEUSUESY) 2 162 Charleston - Incorporated @ 6.4% 3.5% 15.0% 20.3%
1 9 Clendenin - Incorporated @ 46 15.2% 122 24 96.4%
2 1 Charleston - Incorporated @ 35 2.3% 357 113 95.6%



https://www.wvfrf.org/wvre/report/?scaleid=5&entityid=167,173&type=comparison
https://www.wvfrf.org/wvre/report/?scaleid=5&entityid=167,173&type=comparison
https://www.wvfrf.org/wvre/report/?scaleid=5&entityid=167,173&type=comparison
https://www.wvfrf.org/wvre/report/?scaleid=5&entityid=167,173&type=comparison

Building-Level Risk Reports, Clendenin

Primary Structures T — Significant Structures

View of Clendenin around 22’ along WV State
Route 4 between US Route 119 and Beech Street

£
31 e, : Clendenin, June 2016

tailed building inventory developed by pinpointing all primary istorical and non-hi
ructures in the high-risk 1% annual chance (100 fective z year effective and ac

advisory floodplains. inventoried to the 50
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Bulding 1D . | E411 Addrim ¥ [|Feod o Community  # | County ¢ |Waterabed #5000 5 |0 10| pEIOL s ke 8 Storie s | . | s * sapralnt | Feumietion ¢ .",'::‘n{,, # |bepen ™ [ tricm ¢ E':' SPATIAL IDENTIFIERS | SIGMIFICANT STRUCTURES GEOGRAPHIC UNITS

K21 ELK RNTH AL N Clendenin, #27, 7005 | @ Cendenin - copocaes | Kanasea Bk Ir ar 2 e —— iR | s

E752 ELK RVERRD N, Do B Ourdenn bcoporaied | Kanawba |BK e e o s19.0 1 ForeellD ¢ | Addeess & |12 0 | Fatility Mo . Svucure Cavegery  ® Fariay Type Bl e Commeity ¢ (SO s Couney # | Region # | Stream  #||We

FeAS LK R LR Ianrdanin #5525 WU Clendanin-eemoeanss | Kanasea d i el - " il T e sl 2002-0007-030-0000  Mone " Pragng “uiican Missoa Comman ity A Mo-Horical 1T Relgoea Hone 540075 Clarceris - Inzorsoreed | Incorporsced  Sarawha | POC Argor

T3 KELLY AVE. Qurndannn, W, 22040 " Db bapaabad u Bk s Foandiaiual 1 201 Pt FRM © HEED Fabd bl 5E 2 ZHIZ- DT 4D None. n Clenerin Hsiork: Tsr 1y Agser Hismorical Narional Regisier - Hisore Home WO0TY  Clenderi-Incorsarened  Incomorsted  Eacewha  POCRegon 3

AR RN N Clendenin, #0505 | leedenn - eenoeas | KaneweaHE b [re— 1 o S_— o saan inearare Ak (zaa IOIONENTENNN  Meme m ra— [o— Fabeal  SOOT5 Gl Sarawha | POCRugon 3

TIMELKRNERRD N, Qendenin W, 23045 | # Qendenn - bioporated | Kanasra Bk s Hen R 24083050 Ft 1 1T ReFRM D S4BT SlbonGuode (FECIET P T—— e [ —— [E——————— o pre, P T ro— e

TANIELCRWERAD W, Clondarin, #0,25045 | @ Ceedenn - kcoperamss | Kannsca Bk he Monfardersal | 3030EqF 1 w0 PrafRM 3 FEI - i [P Chorvie i Hoaiar . T Coamunnty fo Hatineal | Nl Resgaizs Hesion s Dt f— ST ke el b Swwnhe | PICRage S

213 ELK AVE W, Clendienin, WY, 23043 n Dendenin - Incorporaesd | Kanawta Bk L Pesadential € Basemerc [ i Mk s L mm=uiniry & | Pemnrical Faaricnal iagirer - (imer e i tna SIS Lardecis s inesreaneed | Inenmocoanad  Sacawha (00 Hegine Bl

T412ELKRNERAD W, Qendarin, ¥4, 35045 | #  Cendann- kcorperates | Kanawca Bk he o Sasarmars Hone | 8 Chenderin Hitoric I Comeunty s Hatoneal | Natinal Regsier - Hisior « Dis Mo ST Cherdderin - Incormaied | Iworpersted  Sanawhe | POCRegen S

103 3TH 5T, Clenderin, n Qendenin - lncorporated | Kanawra | Bk No L2 atran-Gade 124R Here. n Clancarin Fioer Sape Communiy deoe Nom-Hrmeioal Aslgas None 540075 Clarderin-Inzorzarmed | Incomporscsd Savawhs POC Aegioc

1 AVE W, Derdenie, " n-caperated | Kanawta Bk he o None " Chencerin Hisoeic Cemeunity Asse Hstorical Mational Regisier - Hisor ¢ Disrks None 0073 Clenderin - Incoporsted  Karawhs  POC Regior

3 CHANTILER LN, Clendend " Cenderin - mcoporated | Kanawhe | Bk M No L 52350 Mors " Clancarin Hiari [ Cem—unity fme: Hato: Naticnal Rag: wer e Diatrice Mome 0075 Chenderin-Incorseraed | Incorporated. Sarawha  POC Ragan 3 £k Arver
" S — ™ [= 452550 More | #8 | Clencenin Mo Dl Comeurey Aemer Hsmorical | NarionalRegimer - Hismsre D Moe SIS Clenderin-lncorarmed | eomoamsd Swawhs | POCRegons | ShRker
IO encter a0 (carrdeo B & Hos o SAR Moz | Kansmba Cuourty Pubibe Library - Jen ducwct B Hatoeveal Lusal S0075  Chersdurin - Incorsungisd | bnorporated  Barowhs | POCRsgon 3 £k R
A Qo kil | Kaesta Sk b Reanduatial oo | HEse el e S — e P T T A e R e
n Conderin - incoporseed. | Kanawha  |Bik - e frariapnrial B el " Cherndan Huaiorn. D w Pecoss, Hratuarreal i D Buss: MOT3 Chowuw heasuracd | bnopwsted  Keuehs  POCRagun 3
" Qundenn - Puoporsesd | Fonawta Bk L Fesadmal o- #aacn " i Mk s ry & emmrizal Harricral Hagierer - Himer e i Mo SIS Lraselsdncereaneed | Ienmooansd  Sacawha (L Hegins Bl

0 CHANOLER LY, Clancecin, WY, 15045 Fi Cecdenin-caporame | Kanawea Bk b [ o a0 None | Chenvderin Histaric B Comemirity Pases Hiscorical | ||Haderia ez = ilssnis flaries — 50075 | Clendenin- Incorparmed | Incomoraced | Kanewha | POCRegions £ Rover

7 COSE AVE, enderin, WY, 25081 M Jendsnn-booporared | Kanawta Bk tis Fesidentisl [ Merw Kanwsaha Caumty Emargency Ameulaees kot | Commun oy e Has-Htorical s Homa SAMS | Charcert-Inccrzonced | lcorporaced  Sacawhe | POL Aegian 3 22 e



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://www.wvfrf.org/wvre/blra/?sortfield=Depth_Grid&sorttype=desc&statement=COMMUNITY%2520%253D%2520Clendenin%2520-%2520Incorporated&from=1&hiddenFields=default
https://www.wvfrf.org/wvre/blra/?type=sigstruct&sortfield=Depth_Grid&sorttype=desc&statement=COMMUNITY%2520%253D%2520Clendenin%2520-%2520Incorporated&from=1&perPage=25&hiddenFields=default

Flood Visualizations



Visualization Tools Examples

FEMA 10% Annual Chance (10-year) Clendenin, WV Clendenin

Non-

Residential
405 Koontz Ave, Clendenin, WV, 25045
CvBr S yesny _Building—scale flood visualizations of different flood frequencies and magnitudes

Building Profile in Clendenin

Building Flood Profile

3D Movie for Clendenin


https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/VIEWSHED/Clendenin/Viewshed_Clendenin_2024.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/BLDG-PROFILE/BLDG-PROFILE_Clendenin_2025.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/BLDG-PROFILE/BLDG-PROFILE_Charleston_Saint-Francis-Hospital_2025.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/RA-L/MOVIE/3Dmovie_Clendenin_2024.mp4

Flood Mitigation



Mitigation Measures, Kanawha County
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https://wvfrf.org/wvre/dashboard/?link=https://wvu.maps.arcgis.com/apps/dashboards/0a2182528f4e49ca827da8b9dcb65897
https://wvfrf.org/wvre/dashboard/?link=https://wvu.maps.arcgis.com/apps/dashboards/0a2182528f4e49ca827da8b9dcb65897
https://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
https://www.wvfrf.org/wvre/dashboard/?link=https://wvu.maps.arcgis.com/apps/dashboards/83e1bdae8f7d4780940d3d6bccd92719

Future Enhancements

= Hazard Library Finalization (coming soon)
Expanded catalog of hazard layers and supporting data

= Planned Updates
Regular feature data updates, additions, and indicator refinements

= User Feedback Loop
Reporting and feedback for tool improvements

= Mobile-Friendly Access
Responsive design for field use

= Expanded Hazard Coverage
Landslide, Dam Failure, and Karst

A -
e

= Future Maintenance
Ongoing functioning and system performance improvements

* Training & Support
User training sessions, documentation, and guidance



Links to Tools / Data q‘ﬁ‘ﬂ he

F'I' 2 WV Flood Tool: https://www.mapwv.gov/flood/

@ - West Virginia Flood Resiliency Framework (WVFRF): https://wvfrf.org/

ll]‘: - West Virginia Risk Explorer (WVRE) (Landing Page): https://www.wvfrf.org/wvre/

- WV Risk Explorer Maps: https://wvfrf.org/wvre/map/?scaleid=3&gslid=&index=CUM_INDEX&type=pct

- - WV Risk Explorer Reports: https://wvfrf.org/wvre/report/?entityid=68&scaleid=1&type=all

W Flood Dashibea

- WV Flood Dashboards: https://wvfrf.org/wvre/dashboard/home/

- WV Building-Level (BL) Risk: https://wvfrf.org/wvre/buildings/

- WV Flood Visualizations: https://wvfrf.org/wvre/visualization/home/

-> Access Data: https://wvfrf.org/wvre/data/home/

- WV Hazard Library: https://wvfrf.org/library/

- Landslide Tools: https://wvfrf.org/wvre/landslides/



https://www.mapwv.gov/flood/
https://wvfrf.org/
https://www.wvfrf.org/wvre/
https://wvfrf.org/wvre/map/?scaleid=3&gslid=&index=CUM_INDEX&type=pct
https://wvfrf.org/wvre/report/?entityid=68&scaleid=1&type=all
https://wvfrf.org/wvre/dashboard/home/
https://wvfrf.org/wvre/buildings/
https://wvfrf.org/wvre/visualization/home/
https://wvfrf.org/wvre/data/home/
https://wvfrf.org/library/
https://wvfrf.org/wvre/landslides/
https://wvfrf.org/
https://www.wvfrf.org/wvre/
https://wvfrf.org/wvre/map/?scaleid=3&gslid=&index=CUM_INDEX&type=pct
https://wvfrf.org/wvre/report/?entityid=68&scaleid=1&type=all
https://wvfrf.org/wvre/dashboard/home/
https://wvfrf.org/wvre/buildings/
https://wvfrf.org/wvre/visualization/home/
https://wvfrf.org/wvre/landslides/
https://wvfrf.org/wvre/data/home/
https://wvfrf.org/library/
https://www.mapwv.gov/flood/

Thank you!

Questions?

*

WVFRF

Email:

kurt.donaldson@mail.wvu.edu

behrang.bidadian@mail.wvu.edu



mailto:kurt.donaldson@mail.wvu.edu

Backup Slides



Benefits of the Tools

= Planning
O Enhancing state resiliency and hazard mitigation plans
o Updating emergency operation plans
O Prioritizing and allocating resources

O ldentifying the need for more refined risk assessments

= Risk Communications
O Encouraging community-level risk communication and engagement

O Educating new homeowners and renters

O Informing the insurance and mortgage industries

= Mitigation
O ldentifying areas of mitigation interest
O Supporting the development or enhancement of codes and standards

O Informing long-term community recovery




Unique Features of WV Risk Explorer Tools

= Risk indicators Rankings to Identify Communities at Higher Risk in Risk Maps & Reports
Interactively view and explore flood risk indicators on a map to identify areas of higher risk.

= Interactive Downloadable Risk Reports by Multi-Scale Aggregation of Detailed Building-Level Inventory
View and download flood risk assessment and comparison reports in more detail.

= Sharable Queries for Risk Reports, Maps, and Tables
Share your geographic selections along with data field queries for consistent use across teams.

= Rationale and Recommendations for Risk Indicators
Use the Technical Documentation to understand the rationale for the risk indicators and the recommendations associated with them.

= Statewide Consistent Methodology and Risk Indicators
In-depth flood risk indicators covering all of West Virginia uniformly, not just selected regions.

=" Flood Dashboards
Use the interactive dashboards to analyze risk factors and mitigation measures.

= Flood Visualizations
Visualize 3D and 2D flood models at the community and building level scales.

= Hazard Library Customized to West Virginia
Search the document and visual media library for hazard information.

= Data Access
Download risk data for use in your own analyses, maps, or applications.

= Scalable
Scalable for other hazards such as landslides or enhancements to risk indicators.



User Guides

WVRE Technical Document

-

TECHNICAL DOCUMENTATION =

WV-Risk Explorer

Localized Risk Assessment Tools
for Analysis & Visualization

December 2024

WV GIS Technical Center
West Virginia University

https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf

WVRE One-Pager

wutrtorg/wure 8 7 et Vieginia Risk Cxplorer [WVRE & 3 localised sute of 1ools designed for Nood
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Rullding Leved (AL B

https://data.wvgis.wvu.edu/pub/RA/HL/WVERF/Flyer/WVR
E_Info_OnePager.pdf

WVRE Demo (Video)

https://data.wvgis.wvu.edu/pub/RA/HL/WVFRF/Video/WV_Risk_Explorer_

Movie_20240826.mp4

WVRE Learn More Page
.4

)

Learn More

The Wess Virgin
wisualze, an
communitie:

isk Explorer (WVRE) is a set of tools designed to help communities in West Virginia better understard, assess,
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for planning, preparedness, and respanse.

https://wvfrf.org/wvre/more/

Metadata Documents

Data Dictionary (Metadata)
WYV Risk Index (Rankings/Scores)

https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1a_AL-RISK-
INDEX/2_Metadata/WV_Riskindex_DataDictionary.pdf

Data Dictionary (Metadata)
Risk Full Data Matrix

https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1b_AL-
MATRIX/2_Metadata/Full_Matrix_DataDictionary.pdf

Metadata,
Full Building-Level Risk Assessment (BLRA) for Primary Structures

https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2a_BL-BLRA/3_Metadata/Full BLRA_ Metadata.pdf

Metadata,

Building-Level Significant Structures at Risk

https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2b_BL-SIG-
STRC/1_AllL_Sig_Structures/2_Metadata/Significant_Structures_Metadata.pdf


https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf
https://data.wvgis.wvu.edu/pub/RA/RI/WVRE/DOCS/WVRE_TechnicalDoc.pdf
https://wvfrf.org/wvre/more/
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1a_AL-RISK-INDEX/2_Metadata/WV_RiskIndex_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1b_AL-MATRIX/2_Metadata/Full_Matrix_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2a_BL-BLRA/3_Metadata/Full_BLRA_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2b_BL-SIG-STRC/1_All_Sig_Structures/2_Metadata/Significant_Structures_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1a_AL-RISK-INDEX/2_Metadata/WV_RiskIndex_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1a_AL-RISK-INDEX/2_Metadata/WV_RiskIndex_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1a_AL-RISK-INDEX/2_Metadata/WV_RiskIndex_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1a_AL-RISK-INDEX/2_Metadata/WV_RiskIndex_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1a_AL-RISK-INDEX/2_Metadata/WV_RiskIndex_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1a_AL-RISK-INDEX/2_Metadata/WV_RiskIndex_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1a_AL-RISK-INDEX/2_Metadata/WV_RiskIndex_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1b_AL-MATRIX/2_Metadata/Full_Matrix_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1b_AL-MATRIX/2_Metadata/Full_Matrix_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1b_AL-MATRIX/2_Metadata/Full_Matrix_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1b_AL-MATRIX/2_Metadata/Full_Matrix_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-AL/1b_AL-MATRIX/2_Metadata/Full_Matrix_DataDictionary.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2a_BL-BLRA/3_Metadata/Full_BLRA_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2a_BL-BLRA/3_Metadata/Full_BLRA_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2a_BL-BLRA/3_Metadata/Full_BLRA_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2a_BL-BLRA/3_Metadata/Full_BLRA_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2a_BL-BLRA/3_Metadata/Full_BLRA_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2b_BL-SIG-STRC/1_All_Sig_Structures/2_Metadata/Significant_Structures_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2b_BL-SIG-STRC/1_All_Sig_Structures/2_Metadata/Significant_Structures_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2b_BL-SIG-STRC/1_All_Sig_Structures/2_Metadata/Significant_Structures_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2b_BL-SIG-STRC/1_All_Sig_Structures/2_Metadata/Significant_Structures_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2b_BL-SIG-STRC/1_All_Sig_Structures/2_Metadata/Significant_Structures_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2b_BL-SIG-STRC/1_All_Sig_Structures/2_Metadata/Significant_Structures_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/Data/RA-BL/2b_BL-SIG-STRC/1_All_Sig_Structures/2_Metadata/Significant_Structures_Metadata.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/WVFRF/Flyer/WVRE_Info_OnePager.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/WVFRF/Flyer/WVRE_Info_OnePager.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/WVFRF/Flyer/WVRE_Info_OnePager.pdf
https://data.wvgis.wvu.edu/pub/RA/HL/WVFRF/Video/WV_Risk_Explorer_Movie_20240826.mp4
https://data.wvgis.wvu.edu/pub/RA/HL/WVFRF/Video/WV_Risk_Explorer_Movie_20240826.mp4
https://data.wvgis.wvu.edu/pub/RA/HL/WVFRF/Video/WV_Risk_Explorer_Movie_20240826.mp4
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