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Community Boundaries / Statistical Units

232  incorporated areas
+55  unincorporated areas
287  Communities
+ 8   split communities              
295   Statistical Geographies

295 Statistical Geographies form
287 Communities which form
55 Counties which form
11 PDC Regions which form
1 Statewide Flood Risk Assessment

95% of WV Municipalities have Special Flood Hazard Areas (SFHA)

SPLIT COMMUNITY (   ) COUNTY 1 COUNTY 2
Alderson Greenbrier Monroe
Huntington Cabell Wayne
Montgomery Fayette Kanawha
Nitro Kanawha Putnam
Paden City Tyler Wetzel
Smithers Fayette Kanawha
Wheeling Marshall Ohio
Weirton Brooke Hancock



Statewide Hazard Assessment

(1) Risk MAPPING



Risk Mapping
 Flood Risk Layers Development – Depth Grid and WSEL

o Model-Backed Depth Grids needed statewide for more accurate Hazus Loss 
Estimates and for Mitigation/Insurance Calculators

o Certain Advisory A Zones with multiple buildings have no depth grids
o Coordinate data development for RiskMAP Restudy and Updated AE Non-

Restudy depth and WSEL grids

 Alignment with Risk MAP Discovery for Mapping and Data
o FEMA RiskMAP Discovery Program

https://www.fema.gov/media-library-data/20130726-1809-25045-
7902/riskmap_discovery.pdf

 HEC-RAS Model Library
o Incorporate Models from Detailed Studies
o Add Models from Non-FEMA Sources (e.g., WV DOT)

https://www.fema.gov/media-library-data/20130726-1809-25045-7902/riskmap_discovery.pdf


RiskMAP Discovery
Cross-Program Linkages:  Building and Population Counts from Flood Risk Assessment

Source:  FEMA Flood Risk Review meeting May 2019



Advisory A / Advisory Flood Height



Advisory A Data Gap Analysis



Advisory A Data Gap Analysis

NAME

Total 
Number of 

Building 
Footprint Example Flood Tool Location

Building 
Footprint 
Count at 
Example 
Location

Stream Name 
Example Location Comments

HAZUS 
2010 
Depth 
Grid LOMA

Kanawha 1809

https://www.mapwv.gov/flood/map/
?wkid=102100&x=-

9106282&y=4632902&l=8&v=1 124

Two and Three 
Quater Mile Tributary 
No.5 No Yes

Kanawha

https://www.mapwv.gov/flood/map/
?wkid=102100&x=-

9102778&y=4637444&l=8&v=1 66 Howard Fork

Half of Howard Fork has depth 
grid; rest of the segment it is 

absent No Yes

Mercer 632

https://www.mapwv.gov/flood/map/
?wkid=102100&x=-

9045528&y=4484484&l=8&v=1 79 Lorton Lick Creek No No

Cabell 550

https://www.mapwv.gov/flood/map/
?wkid=102100&x=-

9168354&y=4637619&l=8&v=1 54 Russell Creek Yes
Yes(Fe

w)

Cabell

https://www.mapwv.gov/flood/map/
?wkid=102100&x=-

9160908&y=4641037&l=10&v=1 63 Merrick Creek

Half of Merrick Creek has depth 
grid; rest of the segment it is 

absent No No

McDowell 372

https://www.mapwv.gov/flood/map/
?wkid=102100&x=-

9061791&y=4497573&l=7&v=1 91
North Fork Elkhorn 
Creek

Half of Merrick Creek has depth 
grid; rest of the segment it is 

absent Yes No

Putnam 128

https://www.mapwv.gov/flood/map/
?wkid=102100&x=-

9115366&y=4639313&l=9&v=1 22 Scary Creek

Half of Scary Creek has depth 
grid; rest of the segment it is 

absent No No

Wayne 75

https://www.mapwv.gov/flood/map/
?wkid=102100&x=-

9185597&y=4635206&l=9&v=1 68 Krout Creek No Yes

Morgan 57

https://www.mapwv.gov/flood/map/
?wkid=102100&x=-

8707260&y=4810738&l=9&v=1 12 Yellow Spring Run No No

https://www.mapwv.gov/flood/map/?wkid=102100&x=-9106282&y=4632902&l=8&v=1
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9102778&y=4637444&l=8&v=1
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9045528&y=4484484&l=8&v=1
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9168354&y=4637619&l=8&v=1
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9160908&y=4641037&l=10&v=1
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9061791&y=4497573&l=7&v=1
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9115366&y=4639313&l=9&v=1
https://www.mapwv.gov/flood/map/?wkid=102100&x=-9185597&y=4635206&l=9&v=1
https://www.mapwv.gov/flood/map/?wkid=102100&x=-8707260&y=4810738&l=9&v=1


Updated AE / Non-Restudy BFE



Flood Height BFE Values Non-Restudy

http://www.mapwv.gov/floodtest/?wkid=102100&x=-8674946&y=4785771&l=10&v=1

FLOOD HEIGHTS

Non-Study Base 
Flood Elevation 
Heights displayed in 
Flood Results Query 
Panel. Integer values 
displayed. 

Source: Flood Heights 
created from Updated 
AE Re-delineations 
using new topography

Coverage: Berkeley, 
Morgan, Jefferson, 
Monongalia ( (Dunkard
Creek), Wyoming (Clear 
Fork)

Flood Query Panel

NFHL X-Section
Popup Window

http://www.mapwv.gov/floodtest/?wkid=102100&x=-8674946&y=4785771&l=10&v=1


Risk Mapping

http://fema.maps.arcgis.com/apps/webappviewer/index.html?id=7268cafe7e3f4ceeafe0248720688b2d

http://fema.maps.arcgis.com/apps/webappviewer/index.html?id=7268cafe7e3f4ceeafe0248720688b2d


Flood Height BFE Values Restudy 

http://www.mapwv.gov/floodtest/?wkid=102100&x=-8900379&y=4812162&l=12&v=1

FLOOD HEIGHTS

Restudy Base Flood 
Elevation Heights 
displayed in Flood 
Results Query Panel. 
Fractional values 
displayed to tenth of 
decimal. 

Source: FEMA RiskMAP
Restudies

Coverage: Upper 
Monongahela 
Watershed (Select 
Streams)

Flood Query Panel

NFHL X-Section
Popup Window

http://www.mapwv.gov/floodtest/?wkid=102100&x=-8900379&y=4812162&l=12&v=1


Proposed Flood Studies



FEMA-Purchased Elevation

Elevation

 New FEMA-Purchased LiDAR-Derived Products published 
on WV Flood Tool

o 1-foot contours
o 1-meter resolution Digital Elevation Model (DEM)

 Source Elevation Metadata
https://www.mapwv.gov/floodtest/docs/WV_FloodTool_ElevationS
ource_Metadata.pdf

https://www.mapwv.gov/floodtest/docs/WV_FloodTool_ElevationSource_Metadata.pdf


Hi-Resolution Elevation Data – 1 Ft Contours
Elevation data can be accessed through State Data Clearinghouse - www.mapwv.gov/lidar

New 
statewide 

FEMA 
elevation 

data worth 
an estimated 

$5 million 
dollars



Ground Elevation

1-FOOT CONTOUR ELEVATION 
VALUE OF 2125 FEET MATCHES 1-
METER GRID SURFACE ELEVATION

OF 2125 FEET DISPLAYED IN  QUERY 
RESULTS PANEL

http://www.mapwv.gov/floodtest/?wkid=102100&x=-8916536&y=4610651&l=13&v=1

FEMA LiDAR-Derived Products: 1-M DEM and 1-Ft. Contour

Source: FEMA 2016

http://www.mapwv.gov/floodtest/?wkid=102100&x=-8916536&y=4610651&l=13&v=1


Elevation Source 

WV Elevation Source Listing and Graphic:  https://www.mapwv.gov/floodtest/docs/WV_FloodTool_ElevationSource_Metadata.pdf

Source GraphicSource Table

FEMA is purchasing 
Statewide QL2 LiDAR

Elevation 
Metadata

https://www.mapwv.gov/floodtest/docs/WV_FloodTool_ElevationSource_Metadata.pdf


Statewide Hazard Assessment

(2) Risk ASSESSMENT



Risk Assessment
 Building-Level & Community-Level Assessments

 Depth-Damage Function Assessments
o FEMA’s OpenHazus Flood Risk Structure Tool (FAST)
o Short-Term Shelter Models.  Sheltering statistics from 2016 Flood for Hazus 

population displacement and sheltering models needed

 Flood Risk Products
o Flood Risk Assessment Report
o Building Level Risk Assessment (BLRA) Table and GIS Feature Class
o Risk Assessment Layers published to WV Flood Tool RiskMAP View

 Community Verification and Self-Assessments
o Verification:  Community verification of risk assessments
o Repetitive Loss Structures:  Incorporated into assessment and verification

 Web Viewing Products
o WV Flood Tool, Community-Level Risk Profile, Bldg. Impact Calculator



Building-Level Flood Risk Assessments

DATA INPUTS
GIS Reference & 
Elevation Data

Flood Studies
Depth & WSEL Grids

Building Stock

BUILDING 
INVENTORY & 

ACCURACY
IMPROVEMENTS

Building Location
Building Attributes

COMMUNITY 
ENGAGEMENT & 
FIELD ACCURACY

CHECKS 
Floodplain Managers
Local Govt. Officials

Methodology
 Consistent methodology 

statewide
 Semi-automated workflows
 Continuous cycle to improve and 

update assessments

Building-Level Flood Risk 
Assessments support:
 Hazard Mitigation Plans (SHMO)
 Floodplain Management (NFIP)
 Community Assisted Visits (NFIP)
 Community Rating System (NFIP)

Benefits
 More detailed and accurate 

assessments
 Automated scripts generate 

outputs quickly 
 Cost savings through efficiencies
 Helps multiple stakeholders
 Comprehensive Building Risk 

Database

Building-Level 
Assessment Cycle

(Flood-Risk Assessment GIS)

DATA OUTPUTS
Building Level

Community Level
3D Visualizations

Published to 
WV Flood Tool

1

2

3

4



Statewide Flood Risk Assessment

Model Data Inputs
 GIS Reference Data

• Community Boundaries
• Parcels/Assessment Attributes (Building Stock)
• E-911 Addresses (Building Stock)
• Leaf-Off Aerial Imagery (Building Stock)

 New Elevation Data
• Driver for Flood Studies (new flood zone boundaries)
• Depth Grids and WSEL Grids
• Ground Elevation:  1-ft contours, 1-m DEM

MODEL INPUTS

Flood Studies
Depth Grids

Building Stock



Statewide Flood Risk Assessment
Building Inventory &

Accuracy Improvements
 Building Inventory Objectives

• Identify Primary Structures points
• Verify Building Identification

o E-911 Address
o Parcel geometry and assessment record
o Aerial and StreetView Images
o Building Sketches (parcel assessment record)

• Determine Building Characteristics (Occupancy Class, 
Cost, Basement, Foundation Type, Stories, Area, etc.)
o Default Characteristics derived from Assessment Records
o Overriding Modified Building Characteristics from user-

defined values
• Ensure Building Point in most Restrictive Flood Zone
• Iterative Process and QC to make more accurate

 Record Data Issues and Data Gaps

BUILDING 
INVENTORY & 

ACCURACY 
IMPROVEMENTS

Building Location
Building Attributes



Building Inventory Status



Building Inventory

GIS Specialist conducting 
Building Inventory



Building Inventory Enhanced (BIE)
• Building Inventory Enhanced (BIE) Table #1 (iterative process to fix errors)
• Building Input FAST (BIF) Table #2 for OpenHazus Flood Loss Utility
• Re-execute Building Inventory Enhanced Script (BIE Script) to fix errors

Building Inventory Workflow
Initial 

Processing
• Building 

Inventory Setup
• Assessment Error 

Flags
• Execute Building 

Inventory Process 
Script (BIP Script)

Building Inventory Processing (BIP)
• Building Inventory Processing (BIP) Feature Class

o Primary Insurable Structure Identification
o Modified User-Defined Values

 Location Identifiers (Parcel ID, E-911 Address)
 Building Characteristics (Occupancy Class, Stories, Basement, 

Foundation, First Floor Height, Area, Cost)
o Data Error Flags
o Quality Control Checks

• Execute Building Inventory Enhanced Script (BIE Script)

Blue Text: GIS File 
Red Text:  Tables

Unit of work at 
county scale

21

Hazus Flood Assessment Structure Tool (FAST)
• Inputs:  Building Input FAST (BIF) Table #2, DDF Table, Depth Grids
• Output:  Building Output FAST (BOF) Table #3
• Execute OpenHazus Flood Assessment Structure Tool (FAST)

Building-Level Outputs & Verification
• Join Building Inventory Enhanced (BIE) Table #1 and Building Output FAST 

(BOF) Table #3 to Building Inventory GIS Feature Class
• GIS Product:  Building-Level Risk Assessment (BLRA) Feature Class
• Table Product:  Merged Individual Building Assessment Table(s) (BLRA)

5

4

3



301.a Definition of “Building”

• 2 or more exterior walls and a roof affixed to a site
• Manufactured (mobile) home
• Travel trailer without wheels

CRS Manual Page 300-4
Building Definition



“Not a Building”
Open pavilions, carports, underground pump stations, 

trailers, etc. are not buildings
Accessory structures are not counted

CRS Manual Page 300-5
Primary Structure: Not a Building

All primary structures in high-risk flood zones are inventoried.
Critical infrastructure in moderate-risk flood zones also inventoried.



Building ID Format - Elevation Certificates
Collect multiple spatial identifiers to verify location

Parcel 01-08-0011-0069-0000

Address 604 S Main St, Philippi, West Virginia, 26416

X,Y Coordinate 39.144752, -80.033529

Share MAP URL Link https://www.mapwv.gov/flood/map/?wkid=102100&x=-
8909292&y=4742427&l=12&v=1

01 - 08 - 0011 - 0069 - 0000
County District Map Parcel Suffix

Building Identifier 01-08-0011-0069-0000_604

Share Parcel Assessment URL Link http://www.mapwv.gov/Assessment/Detail/?PID=01080011006900000000

Google Plus Code (11-digit) 86FX4XV8+VHF

= Unique Identifiers

Notes:  Owner Name from assessment records and Building Pictures (elevation 
certificates) can be helpful for property identification purposes

Proper Building and Property Identifiers are important for exchanging building-level 
data efficiently among local, state, and federal partners (including UDFs, LOMAs, 
Mitigated Buyout Properties, Elevation Certificates, Repetitive Loss Structures, etc.)



Building 19-07-022B-0021-0000_7170

1% Annual Chance Flood Depth Exists for this Building

Detailed Building Inventory Record



Building 19-07-022B-0021-0000_7170

Residential Home in Floodway with
High Building Exposure Value of $274,500

Detailed Building Inventory Record



Building 19-07-022B-0021-0000_7170

Flood Tool External Link to Google Street View



Building 19-07-022B-0021-0000_7170

Web Parcel Assessment Report
for Building Identification, Building Characteristics, and Cost Values

Cost Values

Main Building 
Information

Outbuildings

Owner and 
Property Location

Property Intersect 
Flood Zone

Legal Description



Building 19-07-022B-0021-0000_7170

Building Sketches from parcel assessment records are available for all Residential and 
Farm properties.  Very useful for Building Identification.

Building Sketch Diagram (main area and additions)



Building 19-07-022B-0021-0000_7170
Building ID 7170:19-07-022B-0021-0000
Full E-911 Address 7170 QUEEN ST, KEARNEYSVILLE, WV 25430
Full Owner Address 7170 QUEEN ST, KEARNEYSVILLE, WV 25430
GIS Parcel ID 19-07-022B-0021-0000
WV Flood Tool Link https://mapwv.gov/assessment/detail/?pid=1907022B002100000000
WV Parcel Assessment Link https://mapwv.gov/flood/map/?pid=19-07-022B-0021-0000
CID 540065
Community Name JEFFERSON COUNTY *
County JEFFERSON COUNTY
Incorporated/Unincorporated Unincorporated

Flood Zone Designation Effective 100 yr Zone AE - Floodway

Floodway Yes
Regulatory Status Regulatory
FIRM Status Pre-FIRM
Flood Depth Value 0.5
Flood Depth Source HEC-RAS
Ground Elevation 151.9
Ground Elevation Source 2012 FEMA Jefferson, Berkeley & Morgan Lidar
Year Built 1900
Grade B+
Property Class Code R
Property Class Description Residential

Land Use Code 101 - Residential 1 Family
Land Use Description 101
Hazard Occupancy Code RES1
Stories 2
Exterial Wall Type Frame
Architectural Style None
Structure Area 4006
Basement Type Part
Dwelling Value 269300
OBY Value 5160

Building Appraisal $274,500

Detailed Building 
Inventory Record



Foundation Type
Basement Types from Assessment Records

are used to compute Foundation Type and First Floor Height 



Statewide Flood Risk Assessment
Flood Model Outputs

 Flood Models
• FEMA Open Hazus Flood Assessment Structure Tool (FAST)

o Building Direct Economic Loss Estimates
o Incorporate Population Displacement and Short-Term Shelter Needs in FEMA’s 

Open Hazus script (in development)

 Model Data Outputs
• Community-Level 
• Building-Level
• 3D Visualizations   

 Risk Layers Published to RiskMAP View of WV Flood Tool
(www.mapwv.gov/Flood)

 Community Flood Risk Assessments
• Submit flood risk assessments and data to communities, state, and federal 

partners
• Identify potential mitigation actions and resources for stakeholders that 

correlate with risk assessment outputs/analytics 

MODEL 
OUTPUTS

Community-Level 
Building-Level

3D Visualizations

Published to 
WV Flood Tool



Hazus Flood Loss Estimation Program

Slide courtesy of FEMA

FEMA’s new 
OpenHazus 
Flood Loss 

Utility.

It works!

Very 
beneficial 

for project!



Hazus Flood Loss Estimation Program

Slide courtesy of FEMA

A GIS-based natural hazard analysis tool developed and freely distributed by FEMA



Depth-Damage Function (DDF) Values



Flood Risk Structures of Martinsburg

The Risk MAP View allows for viewing flood loss estimates at the building or structure level for a 
1%-annual-chance flood event.

Building Flood Loss Damage

57% of Residential Home 
Damaged at a Loss of $88,834 

https://www.mapwv.gov/flood/map/?wkid=102100&x=-8678481&y=4788856&l=11&v=2

Flood Risk 
Assessment 
Building Link

Flood Risk 
Building Info

https://www.mapwv.gov/flood/map/?wkid=102100&x=-8678481&y=4788856&l=11&v=2


Field Verification – Post-FIRM Structure

We are reviewing the model outputs and 
preparing the results for others to review. For 
example, assessment data for the structure 
located at 781 Avon Bend Road in Charles 
Town along the Shenandoah River reveals that 
the Post-FIRM structure was built in 2011 with 
a crawlspace. Besides this structure being in 
the Regulatory Floodway, the estimated 1% 
Annual Chance Water Depth for this structure 
is 10 feet. Perhaps this would be a structure 
that someone may want to check the building 
permit to make sure the structure was built 
above the BFE+Freeboard.

<< 781 Avon Bend Road, Charles Town, 
WV 25414 >>
https://www.mapwv.gov/flood/map/?wkid=10
2100&x=-8664166&y=4753097&l=13&v=0

<< 781 Avon Bend Road, Charles Town, 
WV 25414 >>
https://www.mapwv.gov/flood/map/?wkid=10
2100&x=-8664166&y=4753097&l=13&v=0

Built 
2011

Crawl 
Basement

10 ft. Water 
Depth

https://www.mapwv.gov/flood/map/?wkid=102100&x=-8664166&y=4753097&l=13&v=0
https://www.mapwv.gov/flood/map/?wkid=102100&x=-8664166&y=4753097&l=13&v=0


Post-FIRM Structure in Floodway?
Building ID 781:19-06-009H-0019-0000
Full E-911 Address 781 AVON BEND RD, CHARLES TOWN, WV, 25414
GIS Parcel ID 19-06-009H-0019-0000
Plus Code 87F46599+H9X

WV Flood Tool Link
https://mapwv.gov/flood/map/?wkid=102100&x=-
8664164.49652&y=4753089.59353&l=13&v=0

WV Parcel Assessment Link
https://mapwv.gov/Assessment/Detail/?PID=1906009
H001900000000

Full Owner Address 9299 ALL SAINTS RD, LAUREL, MD 20723
Occ RES1
Cost 170200
NumStories 2
FoundationType 5
FirstFloorHt 4
Area 2496
UserDefinedFltyId 453
Latitude 39.218996
Longitude -77.83151391
Depth_Grid 9.825653
Depth_in_Struc 5.825653076
flExp 1
SOID R12N
BDDF_ID 107
BldgDmgPct 23.7
BldgLossUSD $40,254
ContentCostUSD $85,100.00
CDDF_ID 23.00
ContDmgPct 37.95
ContentLossUSD $32,299
DebrisID RES1NBFT4
Debris_Tot 16.9728
Restor_Days_Min 270
Restor_Days_Max 450
GridName AFH_wm.tif

Building ID 781:19-06-009H-0019-0000

Full E-911 Address 781 AVON BEND RD, CHARLES TOWN, WV, 25414

Full Owner Address 9299 ALL SAINTS RD, LAUREL, MD 20723
GIS Parcel ID 19-06-009H-0019-0000
Lat 39.218996
Long -77.83151391
Plus Code 87F46599+H9X

WV Flood Tool Link
https://mapwv.gov/flood/map/?wkid=102100&x=-
8664164.49652&y=4753089.59353&l=13&v=0

WV Parcel Assessment Link
https://mapwv.gov/Assessment/Detail/?PID=19060
09H001900000000

CID 540065
Community Name JEFFERSON COUNTY *
Stream Name Shenandoah River
Watershed (HUC8) Shenandoah (2070007)
Flood Zone Designation Effective 100 yr Zone AE - Floodway
Floodway Yes
Year Built 2011
FIRM Status Post-FIRM
Hazard Occupancy Code RES1
Stories 2
Basement Type Crawl
First Floor Height 4.0
Building Appraisal $170,200
Structure Area 2496
Flood Depth Value 9.8
Flood Depth Source HEC-RAS
WSEL Value 376.0
WSEL Source UAE
Ground Elevation 366.2

Ground Elevation Source 2012 FEMA Jefferson, Berkeley & Morgan Lidar
Grade C+
Tax Class 2
Land Use Description Residential 1 Family
Exterial Wall Type Aluminum

Building 
Inventory

FAST Utility 
Output

https://mapwv.gov/Assessment/Detail/?PID=1906009H001900000000
https://mapwv.gov/flood/map/?wkid=102100&x=-8664164.49652&y=4753089.59353&l=13&v=0
https://mapwv.gov/Assessment/Detail/?PID=1906009H001900000000


FEMA Resource Documents

https://www.fema.gov/media-library-data/1533059807625-
e1a0d07e4326e2ec4f027ce41befe922/Using_FRPs_in_HMPs_Guide_508_07-31-18.pdf

https://www.fema.gov/media-library-data/1533059807625-e1a0d07e4326e2ec4f027ce41befe922/Using_FRPs_in_HMPs_Guide_508_07-31-18.pdf


Statewide Flood Risk Assessment
Community Engagement & Field Verification

 Community Flood Risk Assessments
• Submit flood risk assessments and data to communities, state, 

and federal partners.
• Review potential mitigation actions and resources with 

stakeholders that correlate with risk assessment 
outputs/analytics.  Link to available FEMA and State Resource 
Guides:
o Reducing Damage from Localized Flooding: A Guide for Communities    
o Community Rating System Coordinators Manual
o WV Floodplain Management Quick Guide

 Field Accuracy Checks
• Make necessary edits to Flood Risk Assessment GIS
• Revisions serve as new Model Inputs for Building Inventory Cycle 

 Communities do not need mapping software since…
• Building-Level Flood-Risk Assessments can be viewed in a 

Spreadsheet Table with web links to WV Flood Tool

COMMUNITY 
ENGAGEMENT & FIELD 

ACCURACY CHECKS 
Floodplain Managers
Local Govt. Officials



Field Verification
Field Verification of the structure located at 781 
Avon Bend Road in Charles Town along the 
Shenandoah River in the Regulatory Floodway
reveals that this Post-FIRM (2011) structure is 
built on a piles foundation.  The Foundation 
Type/First Floor Height will be changed in the 
Building Inventory and the FAST Loss Estimate 
Utility executed again for this structure.

The estimated Base Flood Water Depth for this 
structure is 10 feet and with 2 feet of freeboard 
12 feet.

781 Avon Bend Road, Charles Town, WV 25414
Building ID 781:19-06-009H-0019-0000

WV Flood Tool Link:
https://mapwv.gov/flood/map/?wkid=102100&
x=-8664165&y=4753090&l=13&v=1

Field Verified from Shenandoah River

Field Verification is 
important to improve 
the accuracy of certain 

properties!

https://mapwv.gov/flood/map/?wkid=102100&x=-8664165&y=4753090&l=13&v=1


• Rainelle, WV synced data showing modified first 
floor height

Community Data Collection and Validation



Statewide Hazard Assessment

(3) Risk PLANNING



Risk Planning
 Hazard Mitigation Application & Schedule

o Risk Assessment performs Hazard Risk Identification and Risk Assessment (HIRA) requirement 
for Flood and Landslide Hazards.  

 Hazard Mitigation Plan Process
o Non-CRS Community: Local Hazard Mitigation Plan
o CRS Community:  Combined Local HMP and CRS Floodplain Mgmt. Plan.  Single, coordinated 

process.

 Planning Tools and Engagement
o Community Self-Assessment

• Online Community Tracking Survey (SurveyMonkey.com)
• Community Contact Lists (FPM ListServ, CRS User Group, PDC/GIS  Contacts)
• Target Audience:  Floodplain Manager, Community Planner, Emergency Planner, Community Leader
• Administrative Oversight:  Regional Planning & Development Council/Vendor --> County Unincorporated --> 

Municipality Incorporated
o CRS Planning Tools:  Planning Steps, CRS Point Sheets, etc.
o FEMA’s Community Engagement Prioritization Tools (CEP-T)
o Web Planning Tools and Resources: WV Flood Tool, Mitigation calculator, FloodSmart.gov, etc.

 Proposed Areas of Mitigation and Actions
o WV Flood Tool can be used for mapping areas of mitigation



Alignment with Local HMP









Risk Planning
Example Community Engagement Document



FEMA Resource Documents

https://www.fema.gov/media-library/assets/documents/171290

Mitigation Planning and the Community Rating System Key Topics Bulletin

https://www.fema.gov/media-library/assets/documents/171290


FEMA Resource Documents

https://www.fema.gov/media-library-data/20130726-1809-25045-7498/plan_review_guide_final_9_30_11.pdf

LOCAL MITIGATION PLAN REVIEW GUIDE

https://www.fema.gov/media-library-data/20130726-1809-25045-7498/plan_review_guide_final_9_30_11.pdf


HIRA



Risk Planning



Risk Planning



Online Hazard & Mitigation Tools
H CAROLINA ONLINE FLOOD RISK TOOLS FOR HOMEOWNERS 

 ple: 330 Bay St, Fuquay Varina, NC, 27526

ood.nc.gov/ncflood/riskToolsFull.html?lat=-
538078409&long=35.48484045083242#!#tp-el

zard Impact
lding Impact Damage Calculator
urance Premium Calculator
tigation and Benefit (BCA)

onitor Gages

https://flood.nc.gov/ncflood/riskToolsFull.html?lat=-78.94892538078409&long=35.48484045083242#!#tp-el


Online Hazard & Mitigation Tools

<< NORTH CAROLINA ONLINE FLOOD RISK TOOLS FOR HOMEOWNERS >>
NC example: 330 Bay St, Fuquay Varina, NC, 27526

https://flood.nc.gov/ncflood/riskToolsFull.html?lat=-78.94892538078409&long=35.48484045083242#!#tp-el

• Hazard Impact
• Building Impact Damage Calculator
• Insurance Premium Calculator
• Mitigation and Benefit (BCA)
• Monitor Gages

https://flood.nc.gov/ncflood/riskToolsFull.html?lat=-78.94892538078409&long=35.48484045083242#!#tp-el


Statewide Hazard Assessment

(4) CRS / NFIP



CRS / NFIP
 State-Based CRS Credits

o CRS Assessments:  Evaluate CRS Credit Breakdowns by Community.  Assist CRS 
Communities to move to Higher Class.  Need updated report of CRS credits.  Identify 
full or partial

o Identify Full or Partial State-Based CRS credits for Communities
o Potential Credits from Local Flood Risk Assessments

 CRS 300 Public Outreach Activities
• 350 Flood Protection Information (WEB) – Community Web Pages:  Community-Level Risk 

Profile, Risk/Insurance/Mitigation Calculators, web links (FloodSmart.gov, etc.)
 CRS 400 Mapping and Regulations

• 410 Flood Hazard Mapping New Study (NS) – Model Ordinance: BFE’s in Advisory A Zones and 
Community Identified Floodplains (Non-SFHA Advisory A or Updated AE) 

• 420 Open Space Preservation (OSP).  Freeboard information needed.
 CRS 500 Flood Damage Reduction Activities

• 510 Floodplain Mgmt. Planning (FMP) and Repetitive Loss Area Analyses (RLAA)
• 520 Acquisition and Relocation (AR)

 Alignment of Local HMP with CRS Floodplain Mgmt. Planning
o CRS Assessments:  Evaluate CRS Credit Breakdowns by Community.  Assist CRS 

Communities to move to Higher Class.  Need updated report of CRS credits.  



FEMA’s Community Rating System



CRS Point System



Public Outreach – Story Maps
Floods

Flood Risk in West Virginia:  What We Learned from the June 2016 Flood
https://wvu.maps.arcgis.com/apps/Cascade/index.html?appid=32292859b21b44e99c0be706f6da8aa3

2016 Flood:  WV Flooded Towns, June 2016. The Historic Flooding of Southern West 
Virginia on June 23, 2016  
https://wvu.maps.arcgis.com/apps/Cascade/index.html?appid=7b98379452094cd6827dc8f09c8293bd

1985 Flood: The Historic WV Flooding of November 4-5 1985
https://wvu.maps.arcgis.com/apps/Cascade/index.html?appid=8c8fd107215443b98dbd61252a9c6c40

Landslides

Causes of Landslides in Mountain State, West Virginia
https://arcg.is/1SW0Sn

West Virginia Landslides and Slide Prone Areas, WVGES 1976.  An online Story Map of the landslide risk assessment 
published in 1976 by the WV Geological and Economic Survey that was funded by the Appalachian Regional 
Commission.  https://arcg.is/1KDnvq

https://wvu.maps.arcgis.com/apps/Cascade/index.html?appid=32292859b21b44e99c0be706f6da8aa3
https://wvu.maps.arcgis.com/apps/Cascade/index.html?appid=7b98379452094cd6827dc8f09c8293bd
https://wvu.maps.arcgis.com/apps/Cascade/index.html?appid=8c8fd107215443b98dbd61252a9c6c40
https://arcg.is/1SW0Sn
https://arcg.is/1KDnvq


Community Profile Dashboards

Story Maps of Flood Risk and Mitigation

Flood Risk CRS Credits Landslide Risk

http://mapwv.gov/flood/communities/?id=540285

WV Flood Tool Quick View of Bluefield

WV Flood Tool

http://mapwv.gov/flood/communities/?id=540285


3D Flood Visualizations

“This is the 
coolest thing 
ever….thank 
you!!!”

Source: 3D Flood Visualization 
Comment from Terri Jo 
Bennett, CFM, Upshur County 
Building Permit, Floodplain 
and Addressing and Mapping 
Coordinator

Brooke County
https://www.mapwv.gov/flood/map/?v=1&pid=05-07-W22P-0161-0000
1412 Charles St, Wellsburg, WV, 26070, Parcel ID: 05-07-W22P-0161-0000

Upshur County
https://www.mapwv.gov/flood/map/?v=0&pid=49-05-0003-0031-0000
673 Vicksburg RD, Buckhannon, WV, 26201, Parcel ID: 49-05-0003-0031-0000

https://www.mapwv.gov/flood/map/?v=1&pid=05-07-W22P-0161-0000
https://www.mapwv.gov/flood/map/?v=0&pid=49-05-0003-0031-0000


WV Flood Tool Outreach

Charleston WV Billboard Marketing (April 2017)

Which instrument is better for the public discovering 
the WV Flood Tool – a Billboard Campaign or a Real 
Estate Property Viewer? 

WV Property Viewer
www.mapwv.gov/property

http://www.mapwv.gov/property


WV Property Application

 -

 10,000

 20,000

 30,000

 40,000

 50,000

 60,000

 70,000

2017, Q4 2018, Q1 2018, Q2 2018, Q3 2018, Q4 2019, Q1 2019, Q2 2019, Q3

Total Visits Property
Viewer

Flood Tool

Detailed
Property Report

WV Property Viewer
www.mapwv.gov/parcel

WV Property Search
www.mapwv.gov/

assessment

Property Search Tool

Property
Viewer

Web Visits



WV Flood Tool Website Visits

2010 2015 2019

9,800 65,000 126,000

West Virginia Flood Tool
Website Visits



Statewide Hazard Assessment

(5) GIS



GIS

 Flood Risk Assessment GIS
o Flood Risk Assessment Layers
o Mitigated Buyout Properties
o Repetitive Loss Structures
o LOMAs

 Dam and Levee Inundation Zones
o Communities downstream of Significant Hazard Level Dams 

 Reference GIS Layer Development
o Parcels
o Addresses / Assessment Records
o Aerial Imagery

 Other GIS Data Layers and Information
o State Owned or Leased Buildings
o Red Cross Sheltering Data for 2016 Flood



Flood Risk Assessment GIS (FRAGIS)

Data sharing and publishing of Flood Risk Assessments

FEMA

State

Local

Other 
Partners

WV Flood Tool
(RiskMAP View)

Community Profiles
(web pages)

• Tables
• Reports
• Maps
• GIS Data

FRAGIS



WV Flood Tool Updates

New Aerial Imagery

• 2018 USDA National Agriculture Imagery Program (NAIP)  
(2-ft pixel resolution)

• 2019 County Leaf-Of Aerial Imagery
(4-inch pixel resolution)

Imagery can vary greatly in resolution. Pixel resolution refers to the 
actual distance on the ground that each pixel represents in the 
orthophotography.  For example, four-inch pixel resolution means 
that each pixel in the image covers four inches on the ground.



Counties benefiting from HMGP



Statewide E-911 Addresses

Address Issues
Missing Address Site Numbers Wrong Addresses

(98 Graham St. should be 315 Graham St.)

Fairmont, WV Elkins, WV



County Aerial Imagery (2019)
Year Number
2010 3
2014 1
2016 3
2017 2
2018 19
2019 24
2020 3

Ideally, leaf-
off imagery 
should not 
be older 
than 5 years.  
Imagery is 
important for 
identifying 
at-risk 
structures 
and accurate 
disaster 
mapping.



New 2018 NAIP Aerial Imagery
http://www.mapwv.gov/floodtest/?wkid=102100&x=-9176629&y=4583554&l=13&v=1

Choose WV NAIP (2018) from 
Base Map Layers Pulldown Menu

2-Foot Pixel Resolution

Statewide 
Coverage

2018 NAIP

http://www.mapwv.gov/floodtest/?wkid=102100&x=-9176629&y=4583554&l=13&v=1


New 2019 Leaf-Off Aerial Imagery
http://www.mapwv.gov/floodtest/?wkid=102100&x=-9176629&y=4583554&l=13&v=1

4-inch 
Resolution 

Leaf-Off Aerial 
Imagery

• Braxton
• Calhoun
• Clay
• Gilmer
• Harrison
• Jackson
• Monongalia
• Pocahontas
• Roane
• Monongalia
• Wayne

More 2019 county 
aerial imagery to 
be added

Cows in the Floodway
West Fork Twelvepole
Creek, Wayne County

Choose WV Best Leaves Off Base Map 

4-Inch Pixel Resolution

http://www.mapwv.gov/floodtest/?wkid=102100&x=-9176629&y=4583554&l=13&v=1


Communities benefiting from HMGP

GIS Data 
Development 

Contracts

# Local 
Govt. 

Projects
# Signed 
MOUs Vendor

Local Govt.
Cost Share Cost Share Type

FEMA 
Grant 

Dollars 
Obligated TOTAL COST

E-911 Addresses 7 7
Atlas Geographic 

Data $81,629
In-Kind (field 

validation) $75,520 $156,149

Digital Tax 
Maps/Parcels 6 6

Atlas Geographic 
Data $27,474 In-Kind (imagery) $235,533 $263,007

Leaf-Off Imagery 13 13
Blue Mountain / 

Thrasher $205,536 Dollars ($) $56,958 $262,494

TOTAL 26 26 $314,639 (40%) $437,991 $752,630

GIS Data Development Costs associated with Statewide Multi-Hazards Project

FEMA
$$$

WV DHSEM
WVU

Procurement 
Services

Vendor 
Contracts

Counties
Assessor and 
E-911 Offices

Recipient Sub-RecipientGrantor Statewide Contracts Communities



Statewide Flood Risk Assessment

Dams and Levees



Dams and Levees



Dams by Owner Type



Dams by Hazard Type



NID Non-Federal Dam Issues



Dams of Jefferson County



Levees



FEMA Levee Accreditation



Building Inventories – Deficient Dams



Building Inventories – Deficient Dams



Building Inventories – Deficient Dams



Contact Information

WVU GIS Technical Center, West Virginia University
Kurt Donaldson, GIS Manager
kurt.donaldson@mail.wvu.edu, phone: (304) 293-9467

Eric Hopkins, GIS Analyst
Eric.Hopkins@mail.wvu.edu, phone: (304) 293-9463

Maneesh Sharma, GIS Analyst
Maneesh.Sharma@mail.wvu.edu, phone (304) 293-9466

Behrang Bidadian , Graduate Research Assistant
behrang.bidadian@mail.wvu.edu

mailto:kurt.donaldson@mail.wvu.edu
mailto:Eric.Hopkins@mail.wvu.edu
mailto:Maneesh.Sharma@mail.wvu.edu
mailto:behrang.bidadian@mail.wvu.edu
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