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West Virginia Spring Conditions - El Nino weakens



West Virginia Past 30 Days - El Nino fades to La Nina



West Virginia Past 30 Days - El Nino fades to La Nina



Ohio Valley Monthly Outlooks - El Nino fades to La Nina



Ohio Valley Summer Outlooks - El Nino fades to La Nina



National site:

https://water.noaa.gov

NWS Charleston site: 
https://water.noaa.gov/wfo/rlx

WV state page site:  
https://water.noaa.gov/state/wv

Combines official NWS River Forecasts +
National Water Model simulations +
GIS layers/REST data

Updated NWS River Webpage National Water Prediction Service

https://preview.water.noaa.gov/wfo/iln
https://preview.water.noaa.gov/wfo/rlx
https://preview.water.noaa.gov/wfo/rlx
https://mail.google.com/mail/u/0/goog_1520717634
https://preview.water.noaa.gov/state/oh


Updated NWS River Webpage National Water Prediction Service

Drop downs at top, User selections to the 
right

Flood Map Guidance



Updated NWS River Webpage National Water Prediction Service

● Change the background layer

● Update display and table for area limited by boundary

● Turn layers on and off for Watches/warnings/etc, precip estimates, and NWM data



Updated NWS River Webpage National Water Prediction Service

● Observations (inner circle) 
and Forecasts (outer square) 
on same map

● Can turn each flood category 
on/off (ie filter for only 
moderate and major flooding 
and only see those symbols 
on the map

● In this example, flood 
warnings (Hazards) are 
turned on as well. Can click 
on them to see the warning 
product



Updated NWS River Webpage National Water Prediction Service

● Radar/Rain Gage Merged 
Precipitation

● Download of recent 
Precipitation Estimates still 
available

● Longer term precip history 
moves to NCEI



Updated NWS River Webpage National Water Prediction Service

● Pop-up Hydrograph

● Slider to move back and 
forth in time



Updated NWS River Webpage National Water Prediction Service

Static Image vs Dynamic Image



Updated NWS River Webpage National Water Prediction Service



Updated NWS River Webpage National Water Prediction Service



Updated NWS River Webpage National Water Prediction Service



Updated NWS River Webpage National Water Prediction Service

● More Mobile ready interface



Updated NWS River Webpage National Water Prediction Service

Databas
e

Web 
Server API

Internet 

Web 
App

Observed Data - USGS
River Forecast - NWS
Flow Statistics - USGS

Multiple Sources Integrated for 
Decision Support Services

USGS 
API

NWPS 
APIExample 

Web App

NWPS is an API driven Web App for the 
dissemination of integrated water 

information across the NWS

Core Partners, Third Party APIs and Web Apps can leverage
the NWPS API to integrate observations and forecast data into their 
own decision support tools.



Flood Inundation Mapping

● Demand for event driven flood inundation 
mapping (FIMs)

● Provide actionable information for 
emergency and water resource 
managers to prepare, mitigate and 
respond to flood impacts.

● NWC (National Water Center) in 
coordination with RFCs (River Forecast 
Centers) and WFOs (Weather Forecast 
Offices) are coming together to meet that 
need and deliver NWS FIM IDSS.



Current Sources of Flood Inundation Mapping
● USACE 

○ Primarily downstream of flood control projects

○ Based on specific releases, not tied to NWS flood 
categories

○ Some are publicly available

● USGS/Partner/NWS
○ Produced through NWS partnerships

○ Lengthy and strict process

○ Costly to develop

○ Very few across the country (none in WV)

● Private
○ Usually developed through contracts with local 

municipalities

○ Can be very costly



NWS Flood Inundation Mapping (FIM) Overview

● Multi-year effort to provide near real-time analysis and forecast maps at a community level scale.

● FIM produced/developed at the NWS National Water Center (NWC)
○ Local field offices assess accuracy, provide feedback
○ Improvements/future developments continuing

● Provides Inundation extent, not depth

● Available through the National Water Prediction Service (NWPS) 
○ REST Services also available

● Currently Available for NWS Pittsburgh area
○ NWS Charleston, Blacksburg, Sterling areas available by early October 2024





Available Products by Oct 2024



NWS RFC and NWM FIM - Dynamic

NWM Latest Analysis NWS RFC 5-Day 
Max Forecast

NWM 18 hour and out to 
10-Day Max Forecast

Based on 5-day NWS RFC forecasts

Available only near/downstream of 
NWS River forecast points

Generated when RFC forecast reaches 
“action stage.”

Updates ~45 minutes of RFC forecast 
updates. 

Future rainfall - 48 to 72 hour human  
created rainfall forecast.

Based on peak streamflow forecast 
over next 18 hours or 3, 5, 10 days 
(model dependant)

Used for rivers and streams not 
covered by an RFC forecast

Generated only where NWM 
forecasts indicate flooding may occur.

Updates  with every 6 hours

Future rainfall raw output out to 18 
hours or 3,5, 10 days (model 
dependant)

DYNAMIC ONLY - visible only when high water expected                                 NWM = National Water Model

A snapshot of the most recent NWM 
modeled flooding

Adjusted to Observations

Generated only when/where the 
NWM analysis indicates flooding 
may be occurring

Updates every  ~55 minutes

No future rainfall - only radar/rain 
gage observed rain



NWM Latest Analysis (dynamic)

1) Assimilates to USGS Gages and routes 
downstream where available

2) For other locations, uses radar/rain gage 
“observed” rainfall to generate flows

3) NO future rain included

4) Run every hour
When to use…Water on the ground NOW, with 14 day 
lookback period for post analysis

Accuracy depends on the rain/river gage networks - 
the more scarce the data, the greater potential for 
accuracy issues



RFC 5 Day Inundation Extent Forecast (dynamic)

1) Replaces NWM flow with NWS Forecast Flow

2) Represents the maximum flow over next 5 days

3) Includes 2-3 days of future rainfall

4) Available near/downstream of NWS forecast points 
for Action-Stage or higher flow threshold category 
forecasts

5) Latency ~45-75 min from RFC Forecast Issuance
When to Use…most likely the preferred FIM near official 
NWS forecast points/USGS gage. 



NWM Inundation Extent Forecast  (dynamic)

1) Utilizes the NWM Forecast Flows

2) Represents the maximum flow out to 10 days  
(18 hr, 3, 5, and 10 day)

3) Includes out to 10 days of raw weather model 
future rain (18 hr, 3, 5, and 10 day)

4) Updated every 6 hours

When to Use…areas with no nearby official NWS 
forecast point/USGS gage.

QC Limitation:  A forecaster is not involved in the 
decision-making process

- weather/water models on autopilot



Some places where NWM FIM has performed well
● Smaller rivers and streams, many of which are 

ungaged. 

● Your flood reports/images will be helpful in QC!

 

Ungaged FIM Review: February 12, 2024 Spencer 
WV Left Fork

Person who was sleeping in the dugout of ball field 
was swept away overnight and drowned.



Gaged FIM Review: February 12, 2024 Hamlin WV Mud River at 13.6 feet
Flood Stage: 13 feet

 

Some places where NWM FIM has performed well



Gaged FIM Review: February 12, 2024 Hamlin WV Mud River at 13.6 feet
Flood Stage: 13 feet

 

Some places where NWM FIM has performed well



Gaged FIM Review: February 12, 2024 Hamlin WV Mud River at 13.6 feet
Flood Stage: 13 feet

 

Some places where NWM FIM has performed well



Willow Island Gaged FIM Review: April 5, 2024 Wade OH Ohio River at ~41.5 feet
Moderate Flood Stage: 41 feet
Existing Impact Statement: 37 feet - Ohio State Route 7, Township Road 443, and Township Road 19 at Newell Run and Lenards Landing 
floods.

 

Some places where NWM FIM has performed well

Person drove into this on Route 7, 7 miles upstream from 
Willow Island Locks gage. Water was so deep officials used 
underwater sonar to locate this person and their vehicle.

 



Gaged FIM Review: January 10, 2024 Macksburg Duck Creek at 13.8 feet
Flood Stage: 13 feet

 

Some places where NWM FIM has performed so so



Gaged FIM Review: January 10, 2024 Macksburg Duck Creek at 13.8 feet
Flood Stage: 13 feet

 

Some places where NWM FIM has performed so so



Gaged FIM Review: January 10, 2024 Whipple Duck Creek at 13 feet
Flood Stage: 13 feet

 

Some places where NWM FIM has performed so so



Gaged FIM Review: January 10, 2024 Whipple Duck Creek at 13 feet
Flood Stage: 13 feet

 

Some places where NWM FIM has performed so so



● Mainstem Rivers - Muskingum

○ Significant overestimation due to 
locks note from recent event

○ May need bathymetry to improve 
performance

 

Some places where NWM FIM has struggled



Categorical FIM (CatFIM) - Static

● Static flood extent area for official NWS flood 
category thresholds [Action, Minor, Moderate, Major, 
Record]

○ Only available ~5 miles upstream and 
downstream of a forecast point

● When to use… For planning practices on ‘blue-sky’ 
days ahead of potential flood events

● Possible Use Examples: 
Where are ‘go to’ places for resource staging?
Which bridges may be at risk of flooding?
Which evacuation routes are preferred?

Planning tool near existing NWS forecast points



CatFIM Example - Weston West Fork River



Recent CatFIM Success - Montpelier, VT Major Flood



● Mainstem Rivers - Monongahela, 
Allegheny, and Ohio

○ Originally was overestimating  
locations where there were 
locks and other man-made 
structures

○ Fix being implemented along 
the Ohio River

 

Some places where CatFIM has struggled



FIM Use Before, During, and After a Flood Event

Flood Inundation Maps (FIM):

Forecasts & Data:

Day 4-7+ 
Pre-Flood

or “Blue Sky” Planning

Flood Post-Flood

● Probabilistic 
forecasts

● River ensembles 
(MMEFS & HEFS)

● NWS River 
Forecasts

● Current Conditions 
(Gage 
Observations)

● NWS River Forecasts

● High Water Marks
● Flood Photos/Videos
● Damage 

Assessments

● NWPS Partner FIM
● CatFIM

● NWPS Partner 
FIM

● CatFIM
● RFC FIM
● NWM 5-Day 

FIM

● NWPS Partner FIM
● CatFIM
● RFC FIM
● NWM Latest 

Analysis FIM
● NWM 5-Day FIM

● NWPS Partner 
FIM

● CatFIM
● NWM Latest 

Analysis FIM

Days 1-3 
Pre-Flood

42



● This first iteration only includes maps of the extent 
of flooding

● Each service is based on one weather and water 
forecast or model - no range of possible outcomes

● Levee areas are always masked, even if 
overtopped

● Most bridges are not currently masked

● NOT regulatory/NOT related to FEMA maps
○ These are maps of observed and forecast 

flooding produced on an event basis

● No account for backwater effects 

● Does not depict inundation around lakes and 
reservoirs

● Of limited use for urban areas away from river 
reaches 

NWS FIM Limitations and Caveats



NWS FIM Future Developments/Improvements

RAS2FIM Domain
● Incorporating existing channel modeling 

from partner agencies (HEC-RAS)

Bathymetry Data
● USACE source for Ohio, Allegheny, 

Kanawha, and Monongahela Rivers

Bridge Improvements
● Clipping based on approach elevation

 
Finer resolution DEM (select locations)

● Effort to improve land model accuracy, but 
still allow for timely updates



HEC-RAS Derived FIM Capabilities

Height Above 
Nearest Drainage

Base Level 
Engineering 
(1D Typical // 2D Coming)
 HEC-RAS

Flood Insurance 
Models
(HEC-RAS – 1D Typical)

Calibrated 2D 
Models
(HEC-RAS 2D // LISFLOOD 
// InfoWorks // etc..)
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FIM Development RAS2FIM



What about the other FIMs and Confidence?

C
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Higher

Lower

…yet

Detailed/Location specific 
maps developed by 
USGS/U.S. Army Corps



FIM Access - National FIM Viewer

https://viewer.weather.noaa.gov/water

 

https://viewer.weather.noaa.gov/water


Questions / Comments 

NWS Flood Inundation Mapping

“Putting Water on the Map”

Nick Webb
Senior Service Hydrologist/Meteorologist
nicholas.webb@noaa.gov                 
         

mailto:nicholas.webb@noaa.gov

