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Outline for this session

• FIM Rollout
• Some “Light” FIM Science
• Success stories and usage
• Introducing our new National Water Prediction Service!!!

(formally known as AHPS)



Outline for our Rollout Discussion

• Background on what got us to where we are today
• Progress to Date on our FIM Services Implementation for the Nation
• Examples of our new Experimental Flood Inundation Services 
• Where you can access our Experimental National Water Model & Flood 

Inundation Services
• Some recent examples of both the services & the IDSS from the field 

offices



Current Flood Services
● Flood and Flash Flood Watches & Warnings

○ Providing general information on 
timing and impact on small streams

○ Detailed timing and impacts in the 
vicinity of our river forecast locations

● Impact-based Decision Support Briefings, 
packages and Webinars

Partner Feedback
While our current services are tremendously 
valuable, warnings lack specificity of location, 
timing and detailed impacts such as potential 
extent of inundation & duration of flooding

● Lead time is critical in preparation
● Knowing what roadways, bridges, etc. could be 

impacted is invaluable

Why are we doing this?
To fill a significant service gap!
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2023

NWC Summer 
Institute

• Demonstrated 
continental scale 
FIM capability 
using the Height 
Above Nearest 
Drainage (HAND) 
method.

20262019 2021

First DOC/NOAA 
Agency Priority 

Goal

• Near real-time 
demonstration in 
Texas.

• Completed two 
tabletop exercises 
with core 
stakeholders and 
emergency 
responders.

Second 
DOC/NOAA 

Agency Priority 
Goal

• Near real-time 
demonstration in 
Texas and along 
the Atlantic Coast.

• Completed two 
tabletop exercises 
across the 
Northeast with 
core stakeholders 
and emergency 
responders.

Operational FIM 
for 10% of U.S. 

Population

• Begin delivery of 
FIM services and 
Impact-based 
Decision Support 
Services (IDSS).

• Leverage 
cloud-based 
solution.

Operational FIM 
for nearly 100% of 

U.S. Population

• Integrated FIM 
capabilities and 
services across 
the U.S.

• Total Water Level 
FIM forecasts 
along the coasts.

Flood Inundation Mapping Timeline

2017





National Water Model 
Guidance
Completely automated process with 
no forecaster engagement – but 
provides complimentary guidance on 
~3.4 million stream miles 
nationwide, including Puerto Rico 
and the Virgin Islands, Hawaii, and 
by the fall - portions of Alaska

The Method behind FIM Services:  Height Above Nearest Drainage (HAND)
Deliver Forecast Flood Inundation Services

River Center Forecasts
Forecasters heavily engaged in 
the forecast production

Flood Inundation Mapping Services 

Pawtuxet River Valley – West Warwick/Warwick

Height Above Nearest Drainage
(HAND)

Height Above Nearest Drainage
(HAND)

Replace
 

R
oute 

+RAStoFIM & RAStoREM 
techniques



Value of FIM Services - Visualizations to depict impacts

Prototype Forecast  
Inundation Services

Ida, September 1, 2021
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Photo credit: Trevor Ballantyne 
Norwich Bulletin
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Value of FIM Services - Visualizations to depict impacts



Integrating FIM Services into our IDSS
Disclaimer:  This experimental map represents the NWS’s best approximation of inundation based upon modeled river discharge  

9/1/2021 @ 1 pm

Yantic River at Yantic, CT
Forecast Crest Height: 11 Feet 
Map Height Shown: 11 Feet
FIM Source: RFC FIM 5 Day Max Extent
FIM Type: Dynamic (Depth NOT Included)
FIM Creation Time: Sept 1st, 1 pm

Insert Hydrograph

High confidence of 
inundation in these areas

Bridge 
overtopping 

not likely

10

Bridge 
overtopping 

not likely
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FIM & NWM Visualizations
Experimental Services 

FIM Services available for 10% of the nation
• NWM Latest Analysis FIM
• RFC 5-Day Max Extent FIM
• NWM 5-Day Max Extent FIM

Non-FIM NWM Services 
• High Water & Peak Flow Arrival Time, Max High Flow 

Magnitude Forecast, & High Water Probability Forecasts
• Rapid Onset Flooding Probability Forecasts
• Services available for ingest into your local GIS systems

Visualizations available on NWPS & the NWS GIS 
Viewer

• NWPS (https://water.noaa.gov) 
Includes FIM services, CATFIM in 10% area, RFC & NWM forecast 
hydrographs, and a few NWM non-FIM visualizations

• NWS GIS Viewer (https://viewer.weather.noaa.gov/water)
Includes FIM services and all Non-FIM NWM services https://www.weather.gov/owp/operations

https://viewer.weather.noaa.gov/water
https://viewer.weather.noaa.gov/water
https://www.weather.gov/owp/operations


NWC Operations Page:  https://www.weather.gov/owp/operations

https://www.weather.gov/owp/operations


National Water Prediction Service (NWPS)
Implementation today!!



NWM 
Freshwater 
Discharge

NWM-Forcing
(Wind, Pres, 
Temp, Humid, 
Precip)

Initial 
Condition File 

(Previous 
SCHISM Run)

STOFS
(w/ PSURGE 
overlay)
Water Level

STOFS 
Water 
Level

Coastal Total Water 
Level

NWM
Coastal 
Module

(SCHISM)

Filling the capability gap
● TWL guidance is increasingly critical to the 100 

million+ people living near the coast

● National total water level forecasts from the NWM 
will complement existing regional forecasts with 
CONUS-wide, Hawaii, and PR/VI guidance

● This new freshwater-estuary-ocean coupling will 
leverage the NWM, SCHISM, STOFS & PSURGE,  
execute in both Analysis and Forecast modes.

NWM v.3.0 (2023): New Total Water Level Forecasting Capability





FIM IDSS workshops for field SMEs
• Intensive 3 day workshop

• Event simulations including the 
delivery of IDSS to partners

• Since November of 2022 we’ve 
trained:

• ~ 133 field staff in 52 offices
• 10 RFCs, 42 WFOs, 4 ROCs, and 

the NWS NOC

• Field offices SMEs train their staff & 
train their partners

• Suite of training and outreach 
resources for local office and 
partner training

16
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Local Field Office Partner Training Resources



Local Office & Partner Training Reference Information
Stage-Based CatFIM
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Phased Implementation Approach Through 2026

https://www.weather.gov/owp/operations

OWP 
Operations

https://www.weather.gov/owp/operations


https://water.noaa.gov

Thank You!

David R. Vallee

david.vallee@noaa.gov

mailto:david.vallee@noaa.gov


National Water Prediction Service (NWPS)
Linking RFC Forecasts and RFC FIM Services



Example of NWM Guidance for Perkiomen Creek, January 10th, 2024

National Water Prediction Service (NWPS)
NWM Guidance at Point Locations



National Water Prediction Service (NWPS)
Example of Stage-based Categorical FIM



Science Behind the Flood 
Inundation Mapping

Derek Giardino
Flood Inundation Program Lead

Geo-Intelligence Division                                 
March 27, 2024

Some L
ight



Flood Inundation Mapping 

The Mapping Process 

Different Types of Mapping 

Coastal Total Water Level Mapping 
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The Mapping Process 



4

Continental Scale Flood Inundation Mapping System

Height Above 
Nearest Drainage 
(HAND) method

Hydrofabric =  USGS 3DEP + USGS NHD+
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Height Above Nearest Drainage (HAND) Terrain Model
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Forecast Streamflow to Forecast Flood Maps

Streamflow Forecasts Stage Forecasts Inundation Forecasts

RFC Forecasts
NWM Forecasts

Leveraging HAND Method

Leveraging Synthetic Rating Curves (SRCs)

Discharge (cms)

St
ag

e 
(m

)

https://docs.google.com/file/d/15Ki9WqndOpH8UrUTnbsN8nrqfPVEeZY4/preview
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Different Types of Mapping Available
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The Forecast Used

River Forecast Center Flood Mapping

The Mapping Available

Available downstream of official NWS river 
forecast point locations
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National Water Model Flood Mapping - 3.4 million river miles

The Forecast Used The Mapping Available

Available at all river, stream, creek reaches as 
defined in the National Water Model Hydrofabric



National Water Prediction Service (NWPS)
Example of Stage-based Categorical FIM
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Building a Common Operating Picture for Flood Events

National Water Model
10-Day High Flow Magnitude Forecast

Synthesizing ~ 1 TB of NWM and RFC 
forecast data each day

10-Day Maximum High Flow Magnitude Forecast (Prototype)

Geospatial services hosted in HydroVIS cloud

Actionable, 
neighborhood 
level intelligence 
on current and 
impending floods

NWC Visualization Services
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Coastal Total Water Level Modeling
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Inland and Coastal FIM Services

Inland FIM Services

Coastal FIM Services
“Total Water Level”

Average Resolution
Atlantic: 75 m
Pacific: 50 m

PR-VI and HI:  30 m
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Total Water Level (TWL) Forecasts

The Hurricane 
Center is still the 
primary source 
for coastal 
impacts in 
advance of a 
landfalling 
tropical system

Integrated topobathy 
DEM compiled from 
multiple data sources 
and resolutions. NWM v3.0 SCHISM 

model mesh along 
coastal fringe.

0-1 feet

1-3 feet

3-6 feet

6-9 feet

> 9 feet

Inundation Depth

TWL forecast 
extent and depth



Total Water Level for Strong Nor'easter January, 2022

Service available for any coastal event, not just 
tropical, providing guidance for Nor’easters, non 
tropical offshore storms, etc.

New York Harbor at The Battery (BATN6)

Coastal flooding in New York City



NWM v3.0:  Supporting Flood Inundation Mapping
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NWM-Driven Maximum FIM, Hurricane Maria (PR) NWM-Driven Maximum FIM, Hurricane Harvey (Houston, TX)

● Internal real-time FIM TWL testing will transition to public experimental phase with 60% CONUS coverage 
● This will make possible summit-to-sea inundation maps, with impacts of inland freshwater and coastal TWL

Examples of Coastal FIM derived from NWM v3.0 SCHISM output



https://water.noaa.gov

Thank You!

Derek Giardino

derek.giardino@noaa.gov



Operationalizing Flood Inundation 
Mapping (FIM) in the NWS

Jason Elliott
Service Coordination Hydrologist, Water Prediction Operations Division
Office of Water Prediction | National Water Center 1



FIM Operations within NWC
• Facilitate evaluation and coordination of the NWS FIM
• Provide FIM Impact-based Decision Support Services (IDSS)
• Provide FIM-based forecast guidance to NWS core partners, and 
• Provide reach-back capabilities to our internal NWS partners 

• Support scientific understanding, interpretation, and IDSS based on FIM



Categorical FIM for Whitesburg, KY
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State College, PA - Outreach Efforts
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State College, PA - Internal Training
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A few recent success stories 

David R. Vallee
Director, Service Innovation and Partnership Division 
Office of Water Prediction | National Water Center
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Integrating FIM Services
into your Operations 

7

Diffusion of Innovation
E. M. Rogers 1962.

Basic principle is the tiered level of adoption of 
a new idea, behavior, or product for people to 
accept the innovation

The chasm concept was added in 1991 by 
Geoffrey Moore discussing the adoption 
difficulty of new technology reaching the 
market and becoming “a complete solution for 
one intractable problem to the mainstream 
market”
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Diffusion of Innovation for Flood Mapping

Currently flood mapping is between the 
innovators and the early adopters

Approaching the chasm for adoption as 
the revolutionary solution to flood 
hazards

A flood map on its own will not save 
any lives or protect anyone property, 
its adoption by critical decision makers 
and the general public is required

Integrating FIM Services
into your Operations 
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FIM IDSS in action: WFO State College, PA:  Using SLACK



Bosque County: 
Example of Utility from 
Publicly Available Flood 
Mapping in 2023

10

Having a Cellphone Conversation
Evening of October 27th 2023 a second wave 
of locally heavy rainfall impacts North Texas
The overnight rainfall led to significant rises on 
local rivers in both Kaufmann and Bosque 
Counties

24 Hour 
Rainfall Total

Fort Worth      Dallas 

 Dallas

Bosque

Kaufman



Bosque County: 
Example of Utility from 
Publicly Available Flood 
Mapping in 2023

Emergency Manager in 
Meridian calls about 
potential flooding 
impacts 
However, only forecast 
available is downstream 
at Clifton

 Meridian

 Clifton



Bosque County: 
Example of Utility from 
Publicly Available Flood 
Mapping in 2023

 Meridian

 Clifton



Bosque County: 
Example of Utility from 
Publicly Available Flood 
Mapping in 2023

 Meridian

 Clifton





FIM IDSS in action: WFO Binghamton, NY: EM using services

● WFO leveraged FIM services to assist their 
partners during the recent mid December 
floods

● Leveraged NWM and FIM Services in their 
Flash Flood Warning decision making

● Emergency Management feedback was very 
favorable - from Vestal, NY EMA:

○ The briefings were timely and accurate
○ The 11:00 am briefing added validation to the 

information we were preparing to share with the Team in 
the room.  We were using NWS inundation maps, radar, 
and local weather station for rainfall rates and 
accumulation.  With the Town Emergency Plan we 
developed an action plan for possible road closures and 
evacuation.  

○ As Emergency Managers we could have shared much of 
the information from the NWS website ourselves.  Having 
the NWS provide and present the information helped 
validate and raise the leave of concern for the unfolding 
situation.

Salt Lick Creek NWM FIM inundation with a corresponding photograph taken from 
the Dollar General (white square on FIM map) looking east toward the trailer park,
Hallstead, PA.
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Tip of the Iceberg
Other Opportunities for Flood Maps to Benefit Decision 
Makers 

Post Event/Exercise

Verification/Recovery

This helps new users 
gain confidence in the 
mapping.  Introduce 
them in a non stressful 
situation to gain 
knowledge and ask 
doubting questions

  

During Event

Reactionary Response

Mapping used to help 
answer questions for 
ongoing flooding.  
Shows real time 
validation as well as 
provides some decision 
support for onsite or 
realtime inquiries

  

Short Range Pre Event 
(0 to 48 hours)

Proactive Response

Mapping in this phase 
would allow decision 
makers to move 
resources to close 
roads, perform rescues, 
or even localized 
evacuations before the 
flooding arrives.

  

Pre Event 
(2-5 Days)

Preparation

Before an event large 
scale resources that 
may be required could 
be ordered and 
relocated.  Assistance 
requested in advance to 
communities less 
prepared for expected 
flooding impacts

  

Some Early Success Near Term Opportunity
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Bridging the 
Chasm

Future Developments 
Designed to Directly 

Increase Utility
4.Accessibility

● Make the mapping accessible next to the hydrograph
● Deliver as Services with APIs for technical users
● NWPS Addition for 10% of Population Spring 2024

3. Better Modeling
● Improving the accuracy by using the better modeling where available
● HEC-RAS modeling prototype released, version 2 Fall 2024 

2. Incorporating Bridges and Roads
● Display flooding impacts to the #1 source of deaths due to flooding 
● Current development project - Internal Prototype in Conjunction with CIROH 

Research to Operations Summer 2024

1. Impacts to Structures
● Message decision makers impacts from the provided mapping 
● Available internally to NWS 



https://water.noaa.gov

Thank You!

david.vallee@noaa.gov
jason.elliott@noaa.gov

David R. Vallee
Jason Elliott

mailto:david.vallee@noaa.gov
mailto:Jason.elliott@noaa.gov


Kaufman County: 
Example of the Challenge 
with Publicly Available 
Flood Mapping 

Kaufman
Warsaw

Warsaw



Blackstone River - Cumberland RI: Two school days lost due to flooded bus yard



Real-time validation of FIM Services

https://docs.google.com/file/d/1KIlEjMa1fIg8S8ADdSgGV7D9YaG2Z9SY/preview


National Water Prediction Service
(NWPS)

Jason Elliott
Service Coordination Hydrologist, Water Prediction Operations Division
Office of Water Prediction | National Water Center 1
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Integration of NWS Hydro Program’s Web Presence

v.4.0

AHPS
water.weather.gov

Office of Water Prediction
water.noaa.gov

NWC Experimental Products
weather.gov/owp/operations
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Integration of NWS Hydro Program’s Web Presence

v.4.0

The Gateway to NWS Water Information
https://water.noaa.gov 

This launches TODAY!
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Integration of NWS Hydro Program’s Web Presence

v.4.0



National Water Prediction Service (NWPS)
Linking RFC Forecasts and RFC FIM Services



Example of NWM Guidance for Perkiomen Creek, January 10th, 2024

National Water Prediction Service (NWPS)
NWM Guidance at Point Locations



National Water Prediction Service (NWPS)
Example of Stage-based Categorical FIM
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Let’s Dive In!

v.4.0

https://water.noaa.gov
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Data Driven Application Programming Interfaces (APIs)

v.4.0

Database
Web 

Server API

Internet 

Web App

NWPS is an API driven Web App
 

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.

API Webinar QR Code:

API Documentation: https://api.water.noaa.gov/nwps/v1/docs/
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v.4.0

Note: Dates subject to change due to inclement weather. All dates are “on or around”.

March 27, 2024 - NWPS available at https://water.noaa.gov. NWPS API available at 
https://api.water.noaa.gov/nwps/v1/docs.

May 27, 2024 - AHPS (https://water.weather.gov) no longer available. Top level URL traffic 
will be redirected to https://water.noaa.gov. Bookmarks and some URLs in applications 
will need to be updated.

May 27, 2025 - AHPS redirects suspended. All water.weather.gov URLs will need to be 
updated to point to https://water.noaa.gov equivalents.

Key NWPS Transition Dates
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Key NWPS Transition Dates

v.4.0

Note: Dates subject to change due to inclement weather. All dates are “on or around”.

Additionally on May 27, 2024 - A significant number of links to services and shapefiles 
related to AHPS will be retired.  Most will have NWPS equivalents starting today.

This includes:

● Observed & Forecast Shapefiles ● RSS Data Feed

● REST service ● River Forecast Center pages

KMZ files of certain data will no longer be available.

For full details, scan this QR code, or visit: 
https://www.weather.gov/media/notification/pdf_2023_24/scn24-29_nwps_
url_changes.pdf 

https://www.weather.gov/media/notification/pdf_2023_24/scn24-29_nwps_url_changes.pdf
https://www.weather.gov/media/notification/pdf_2023_24/scn24-29_nwps_url_changes.pdf
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Important URLs

v.4.0

Individual Forecast Office (replace the three-character ID in red with your local office):
https://water.noaa.gov/wfo/ffc 

Individual River Forecast Center (replace the five-character ID in red with the local RFC):
https://water.noaa.gov/rfc/marfc 

Info by State (replace the state abbreviation in red with your local state):
https://water.noaa.gov/state/al 

Static Hydrograph (replace the ID in red with the gauge of interest, if the ID is known):
https://water.noaa.gov/resources/hydrographs/wasd2_hg.png 

NWPS Main Page: https://water.noaa.gov 

https://water.noaa.gov/wfo/ffc
https://water.noaa.gov/rfc/marfc
https://water.noaa.gov/state/al
https://water.noaa.gov/resources/hydrographs/wasd2_hg.png
https://water.noaa.gov


https://water.noaa.gov

Thank You!

Jason.Elliott@noaa.gov 

Jason Elliott

View the NWPS User’s Guide →

mailto:Jason.Elliott@noaa.gov
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Backup Slides in case live demo not possible

v.4.0

https://storymaps.arcgis.com/stories/fce72e9168a
7402dbfc49fc5b49cee2e/edit

https://storymaps.arcgis.com/stories/fce72e9168a7402dbfc49fc5b49cee2e/edit
https://storymaps.arcgis.com/stories/fce72e9168a7402dbfc49fc5b49cee2e/edit
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NWPS Main Page

v.4.0
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NWPS Menu Choices

v.4.0
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NWPS Menu Choices (continued)

v.4.0
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New Hydrographs

v.4.0
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New Hydrograph Page

v.4.0
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New Hydrograph Page (continued)

v.4.0
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National Water Model Guidance

v.4.0
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