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Outline L

« 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

« Field office training



Why are we doing this?

1o fill a significant service gap!

Current Flood Services
e Flood and Flash Flood Watches & Warnings
o  Providing general information on timing and
impact on small streams
o Detailed timing and impacts in the vicinity of
our river forecast locations
e Impact-based Decision Support Briefings, packages
and Webinars

Partner feedback

e 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

e Knowing what roadways, bridges, etc. could be
impacted is invaluable

Observed and Forecast River Conditions
August 28, 2011 7:11pm EDT

B Mojor Flood

B Moderate Flcod
B Mmincor Flocd
O Neor Floed
E nNo Flooding

eeeee

Source: NOAA/NWS/Nor theast RFC

BULLETIN - EAS ACTIVATION REQUESTED
FLASH FLOOD WARNING

NATIONAL WEATHER SERVICE ALBANY NY
218 AM EDT SUN AUG 28 2011

THE NATIONAL WEATHER SERVICE IN ALBANY HAS ISSUED A

* FLASH FLOOD WARMNING FOR. ..
GREENE COUNTY IN EAST CENTRAL NEW YORK. . .

THIS INCLUDES THE CITIES OF.. . .HUNTER. . . CATSKILL.. .
ULSTER COUNTY IN EAST CENTRAL NEW YORK. . .
THIS INCLUDES THE CITIES OF...SAUGERTIES...NEW PALTZ.. . KINGSTON. . .

ELLENVILLE. ..

* UNTIL 3815 AM EDT

* AT 209 AM EDT...NATIONAL WEATHER SERVICE DOPPLER RADAR INDICATED
FLASH FLOODING FROM BANDS OF HEAVY RAIN WITH EMBEDDED
THUNDERSTORMS ASSOCIATED WITH HURRICANE IRENE.

* LOCATIONS IN THE WARNING INCLUDE BUT ARE NOT LIMITED TO NORTH-SOUTH
LAKE CAMPGROUND. . .NEW BALTIMORE. . .WINDHAM. . .PRATTSVILLE.. . .COXSACKIE
AND ATHENS

PRECAUTIONARY /PREPAREDNESS ACTIONS. ..

ADDITIONAL RAINFALL AMOUNTS OF 2 TO 4 INCHES ARE POSSIBLE IN THE
WARMNED AREA THROUGH 8 AmM.




NWC Summer
Institute

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

First DOC/NOAA
Agency Priority
Goal

* Near real-time

demonstrationin
Texas.

Completed two
tabletop exercises
with core
stakeholders and
emergency
responders.

Second
DOC/NOAA
Agency Priority
Goal

Near real-time
demonstrationin
Texas and along
the Atlantic Coast.

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

Flood Inundation Mapping Timeline

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.



Tabletop Exermses KeyFlndlngs

1. Partners found the combination of the NWS
briefings with the FIM Service was a powerful

combination to help them understand the impacts
- Deliver through web services briefed by a
professional forecaster

2. The capabilities provided by these FIM services
would be a “game changer” for the emergency
management community

- These geospatial services allowed for the creation
of a common operating picture

3. Services would be most useful in staging and
planning activities in the 1-3 day timeframe

- County EM: “Had I had this tool in 2011, we would have
had a larger evacuation area established earlier, would have
moved emergency assets out of the flood zone, pre-positioned
support resources and been able to provide better information
to the residents of the affected area.”

4. Depth is tremendously important - as it determines
the types of resources needed for the flood fight

-

West Warwick Wastewater Treatment Facility under siege, morning of April 1st,
2010 as the Pawtuxet River began to recede. Photo: RIANG

Record flooding along Schoharie Creek in the town of Schoharie on the morning of
Sunday, August 28", 2011. Source: Kait Wood




Map Legend

Population served by

10% B october 2023,

Population served by

30% October 2024.

Population served by

60% § october 2025.

Population served by

100% G ctober 2026.

NWS County Warning
Areas

NWS River Forecast
Center Boundaries
*100% is approximate. Does not include all

parts of Alaska, American Samoa, and Guam.
Implementation areas are subject to change.
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Hawaii '

The National Weather Service's
National Water Center is working
in coordination with NWS River
Forecast Centers, Weather
Forecast Offices, and other
Federal partners to release
forecast flood inundation mapping
services to the Nation.

NWS Flood Inundation Mapping

NOAR

Services Implementation
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The Method behind FIM Services: Height Above Nearest Drainage (HAND)

National Water Model Deliver Forecast Flood Inundation Services

Guidance 2015-10-0100:00:00 | National Height Above Nearest Drainage
Completely automated process with Water Model
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

Hourly Streamflow
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Geospatial
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10,000 efs Processing
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/ Digital Elevation Model Relative Elevation Model

River Center Forecasts

Forecasters heavily engaged in
the forecast production
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Value of FIM Services - Visualizations to depict impacts

J

Universal Time (UTC)

172 sz 17Z 4 17z 4 17z 4 17z
Aug30 Aug31 Aug31l Sep 1 Sep 1 Sep 2 Sep 2 Sep 3 Sep 3 Sep 4

rved value: 1.54 ft at 12:45 P!

-2021. Flood Stage is 9 ft

1pm 1am 1pm 1am 1pm 1am 1pm 1am 1ipm 1am
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Aug 30 Aug31 Aug31 Sepl Sepl Sep2 Sep2 Sep3 Sep3 Sep4
Site Time (EDT)

sat
Sep 4

---- Graph Created (1:46PM Sep 1,2021) —®— Observed —=— Forecast (issued 10:59AMSep 1)

Flood Impacts & Photos

If you notice any errors in the below information, please contact our Webmaster

10 Flooding along Otrobando Avenue at the Fitness World, Pleasant Street bridge and along Town Street at the Norwichtown Mall

95 Flooding begins at several commercial structures along west Town Street in Yantic Flats.
looding begins along Sturtevant Street.

7.5 Flooding begins in the Meadow in Yantic Flats.

Newent

2 »
Occum

%
2]
I5rototype Forecast:
‘Inupdation Services
Ida, September 1,2021




Value of FIM Services - Visualizations to depict impacts

YANTIC RIVER AT YANTIC
Universal Time (UTC)

5z 17Z 5z 172
Sep1 Sep 2 Sep 2 Sep 3

172 5z 172 5z 17z
Aug 30 Aug31 Aug31 Sep 1 Sep 3 Sep 4

Latest observed value: 1.54 ft at 12:45 PM
EDT 1-Sep-2021. Flood shg is9ft

ipm 1lam ipm lam 1ipm 1am ipm 1lam ipm lam
Mon Tue Tue Wed Wed Thu Thu Fri Fri Sat Sat
Aug 30 Aug31 Aug31 Sepl Sep1 Sep 2 Sep 2 Sep 3 Sep 3 Sep 4 Sep 4
Site Time (EDT)
- Graph Created (1:46PM Sep 1,2021) —#— Observed —s— Forecast (issued 10:59AM Sep 1)
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Integrating FIM Services into our IDSS

Disclaimer: This experimental map represents the NWS's best approximation of inundation based upon modeled river discharge

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

YANTIC RIVER AT YANTIC
Universal Time (UTC)

172 5z 17z 5z 17z 5z 17z 5z 17z 5z 17z

Aug30 Aug31 Aug31l Sep1 Sep1 Sep 2 Sep 2 Sep 3 Sep 3 Sep 4 Sep 4

Latest observed value: 1.54 ft at 12:45PM
1 -2021. is9ft
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Aug 30 Aug31 Aug31 Sepl Sep 1 Sep 2 Sep 2 Sep 3 Sep 3 Sep 4 Sep 4
Site Time (EDT)
---- Graph Created (1:46PM Sep 1,2021) —®— Observed —s— Forecast (issued 10:59AM Sep 1)

Observations courtesy of US Geological Survey

RFC 5-Day Max Inundation Extent Forecast

Maximum Inundation Extent l/
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it - lj::‘;’;’ | NWM Latest RFC 5-Day
Initial FIM Rollout - National Viewer
Experimental Services - FIM for 10% of the U.S. population £
* Services available on our NWS National
Viewer alongside the existing NWM i
Visualizations HAND Inputs
* (https://viewerweather.noaa.gov/water) e
* High Water Arrival Time, Max High Flow o]

Forecast, & High Water Probability Forecasts
* Rapid Onset Flooding Forecasts & Probability
Forecasts

* Actual services available for ingest into

Error Sources

FIM Domain

Mapping

your local GIS systems

When to Use

Copyright 2023 of NOAA. Version published 10/2023



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

NWM and FIM Services - NWS National Viewer

EBE’!EMEIIDEI

Montrea Maine

n m > Toronto

nBoston

CHANGE SITE

Island

LOGIN

Denver.

St Louis

san*y
Francisco

Los Angeles

NWS GIS Viewer | Water
LAYERS

Collapse Folders

" Flood Inundation Maps (FIM) (EXPERIMENTAL)
[CJNWM Latest Analysis (Zoom level 18+) ®
[JRFC 5-Day Max Forecast (Zoom level 18+) &
[JNWM 5-Day Max Forecast (GFS) (Zoom level 18+) ®
EFIM Coverage Domain ®
@ Opacity :100%

[CJFIM Coastal Exclusion Zone *®

Flood Products
¥ River Observations and Forecasts
» Ad diction Service (AHPS) River

d Hydrologic Pr
Gauges

» Land Analysis

t National Water Model (NWM) OutBut I
[T CONUS Precipitation (inches) ®
() Hawaii Precipitation (inches) ®

[JPuerto Rico Precipitation (inches) ®

» Streamflow Anomaly Analysis
» High Flow Magnitude Analysis
» Medium-Range High Water Arrival Time Forecast
» Medium-Range High Water Probability Forecast
¥ Medium-Range Max High Flow Magnitude Forecast
(13 Days - Est. Annual Exceedance Probability
[ 5 Days - Est. Annual Exceedance Probability ®
® Opacity :100%
(110 Days - Est. Annual Exceedance Probability
» Medium-Range Rapid Onset Flooding Forecast
» Medium-Range Rapid Onset Flooding Probability
» Medium-Range Peak Flow Arrival Time Forecast
} Flowlines
» Short-Range High Water Arrival Time Forecast
¥ Short-Range High Water Probability Forecast
» Short-Range Max High Flow Magnitude Forecast
» Short-Range Rapid Onset Flooding

Projection: 3857: WG584 Web Mercator

river discharge

» Short-Range Rapid Onset Flooding Probability

Bookmark Views:




National Hydrologic Prediction System - coming in late March

Home NWC Operations More Water Information About Explore NWS Weather v O o

Map X

+ @

Layers

© B

VRiver Gauge

@® Observations & Forecasts

ng Range Flood Outl

. AReNNG |

O Limit by boundary
O Only display Partner FIM Gauges @

> Hazards

> Precipitation Estimate

> National Water Model

> Flood Inundation

Mexico > National Snow Analysis




National Hydrologic Prediction System - coming in late March

National Water Prediction Service Home  NWCOperations  More Water Information ~ About  Explore NWS Weather
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National Hydrologic Prediction System - coming in late March

Latest observed value: 8.21 kcfs
11:15 AM EST 10-Jan-2024
Flood Stage is 11 ft

Perkiomen Creek at Graterford
NWSLI: GRAP1, Reach ID: 4782107

PAST FUTURE
14.67
1
1
13.82 20.8 kefs
1
12.87 _M : 13 ft 18.6/ _kcfs.
1
11
11.80 f * '
Mihor$11 ft i
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8 ! I
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I
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Observations courtesy of U.S. Geological Survey Site Time (EST) GRAP1 (plotting HGIRG) "Gage 0" Datum (N/A): N/A'
Graph Created: (04:13 PM EST Jan 10 2024) - Forecast Issued (09:49 AM EST Jan 10 2024)
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Zoom 1d 2d 7d 14d Al Dec 27,2023 — Jan 24, 2024
CATEGORY STAGE
Official . Major Flooding 16 ft National Water Model
@ Observed (OBS) . Moderate Flooding 13ft Analysis (ANA)
@ Forecast (FCST) B Minor Fiooding nn Medium Range Blend (MRB)
Action Stage 8t ‘ Short Range (SR)

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

v Medium Range Ensembles
. Medium Range Ensemble Mean (MRM)
Medium Range Ensemble 1 (MR 1)
Medium Range Ensemble 2 (MR 2)
Medium Range Ensemble 3 (MR 3)
Medium Range Ensemble 4 (MR 4)

24.17

21.56

18.95

16.34

13.73

11.13

(S40)1) moj4




National Hydrologic Prediction System: Categorical FIM

Gauge Location

Action 1ft
Intervals

Action
Threshold

Minor 1ft
Intervals
Minor
Threshold

Moderate 1ft
Intervals

Moderate
Threshold

Major 1ft
Intervals
Major
Threshold

Major
Threshold

Display PTVN6 marker
Activate PTVNG FIM Gauge
Deactivate PTVNG CATFIM
Display FEMA's National Flood Hazard Layers

Current Stage:

3.89 ft at 2023-12-0123:22:05 UTC
Highest Forecast: 6.3 ft

Current Mouse Location

Recent Crests

13.85 ft on 10-26-2021 (P)
17.53 ft on 12-25-2020 (P)
13.55 ft on 10-30-2017
12.03 ft on 02-25-2016
13711t on 09-07-2011
SHOW ALL CRESTS

© D

1ft Intervals

Action Threshold

1ft Intervals

Minor Threshold
]

1t Intervals
u]

Moderate Threshold
n

1t Intervals

O

Major Threshold
n

Major Threshold

Historic Crests

24.38 ft on 08-28-2011
19.57 ft on 03-05-1979
195ft on 01-26-1978
19.39 ft on 01-19-1996
1914 ft on 10-16-1955
SHOW ALL CRESTS




Map Legend

Population served by

10% B october 2023,

Population served by

30% October 2024.

Population served by

60% § october 2025.

Population served by

100% G ctober 2026.

NWS County Warning
Areas

NWS River Forecast
Center Boundaries
*100% is approximate. Does not include all

parts of Alaska, American Samoa, and Guam.
Implementation areas are subject to change.
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Hawaii '

The National Weather Service's
National Water Center is working
in coordination with NWS River
Forecast Centers, Weather
Forecast Offices, and other
Federal partners to release
forecast flood inundation mapping
services to the Nation.

NWS Flood Inundation Mapping

NOAR

Services Implementation
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Intensive 3 day workshop
2 people per WFO/RFC
Digging into the Science
Exercising the tools
Working actual events and
delivering IDSS to partners
Facilitators included SMEs
from the 10% offices!
Since November of 2022

we've trained:

o ~133field staffin 52 offices
e 10RFCs,42 WFOs, 4 ROCs, and
the NWS NOC!

R \ oo

&2

,,,,,,




Local Office Training Resources

2O OowP

Training Local Office Staff

National
Water
Center

v NWC Operations

A Flood Inundation
Mapping

Training &
Outreach

= Training Local
Office Staff

Local
Summary
Sheets

Training Partners
& Stakeholders

v FIM10%
v FIM 30%

FIM 60%

Example Training Plan

Presentations & Best Practices

FIM Field Office Training Framework Slide Deck

Presentation Slide Deck Talking Points

HAND Method Module Key Takeaways

Slide 04

« HAND [Height Above Nearest Drainage) is the method by which water
slevation in o stream o reach is apphed to @ grid representing the terrain
to depict inundation extent (GIF on this side represents that process)

« Another woy to define/remember this method: HAND is a geoprocessing
technique that converts a Digito! Elevation Mode! {DEM) to o Reictive
Elevation Mode! {REM) dapicting the elevation of the surrounding terrain
above the nver to which ¢t drams

Primary inputs for HAND include:

o Catchments
o Recches
o DiMs [Digital Elevation Modeis]
« Hydroconditioning converts a DEM to an REM [Relotive Elevation Model],
relating the elevation of the terrain to the elevation of the channel
thatweg [zero reference point]

o DeM (smooth roster image) is divided into o 10x10 meter grid (this
Is the resolution used by the Notiono! Water Center)

fachgr 4 represents common
catum (usually mean sea level)

The HAND value of each REM grid cell indicates the woter depth
needed to inundate that cel

- M by subt of
each river channel cel from the eievation of each
ccatchment cell that drains into that channel cell. The
resulting values represent each cef's vertical height above

ol ST

FIM Training Instructional Best Practices

This ictional gy for g and faciftating
FM training at your field office. To request assistance, please fill out and submit this
brief request form, and our training team will work to respond within 24 hours,
exciuding weokonds and holidays. Please ramember that your SUCCess is our
mission, so please do not hesitate to contact your M2 support team when seeking
assistance.

Our five core principles for ensuring optimal leaming outcomes are content delivery,
logistical i i methods, roficction, support.

1. Content Delivery

Before beginning your traning, you will have the opportunity to customize the
provided sice deck presentation to mest the needs of your respactive office.
Customzaton will ensure that the training materials are relevant and effective for
your leamers.

Best proctices for content delivery include

® Reviewing the agenda at the start of eoch session

Stating the key objectives and goals

Implementing a voriety of teaching techniques
o Breakout groups, QSA sessions, and presentations

Incorporating visuais and grounding theoretical knowledge using concrete
examples and, wherever possible, localized scenarios

® providing for learner

° pen-diclogl

. T

©

-

@

FIM 10% Field Office Training
Sample Post -Workshop Survey Questions

Please rate your overal experience on a scale of 110 5
a 1. Poor
b2

c 3

d 4

o. 5- Excelont

Please rate your overa technical understanding of the training content:
a 1 Poor
b2

c 3

d 4

€. 5 Excelient

What remaining questions do you have?
a. Open ende:

Please summarize the most impotant tske - away you leamed
a. Open ended:

Do you have any additional feedback you'd like o share?
a. Open ended:




Partner Training Resources

Partner Summary Sheets

2O OWP

National This page complements FIM Partner Training and Outreach efforts provided by local offices. It serves as a reference for partners to understand the strengths and limitations of available FIM services and how to access additional resources and assistance.
Water
Center

Visuals/GlFs

v NWC Operations

Flood Inundation
Mapping
Training &
A~
utreach

Training Local Visuals/GIFs

v
Office Staff

National

Placeholder

Training Partners
A
& Stakeholders

« HAND Schematic Model [with limitations] « Dynamic FIM Services Summary

Partner

Summary = Stage-Based CatFIM Summary, = Dynamic FIM Services Comparison Table

- « FIMPact Layers Summary « [PR/VI] Dynamic FIM Services Comparison Table
v FIM10% » Synthetic Rating Curves [SRC] Summary « Static FIM Services Summary,
v FIM30% « Synthetic Rating Curves [SRC] Skills Summary, + Static FIM Services Comparison Table

FIM 60%
Print/Download

HAND Schematic Model [with limitations] Dynamic FIM Services Comparison Table_PDF
Stage-Based CatFIM_PDF Dynamic FIM Services Summary_PDF
Synthetic Rating Curves [SRC] Summary_PDF [PR/V1] Dynamic FIM Services Comparison Table_PDF




FIM CONOPS Training Roadmap - Field Office Plan

Activities to executing FIM IDSS deliver by Sept 30th, 2024

Stakeholder Training

Develop In-Person Workshops Rollout
Field offices conduct hands-on
Update existing materials for Host FIM IDSS Workshops training sessions and table top ROIIO_Ut NWS FLM
prerequisites to the FIM IDSS for local FIM SMEs for 30% exercises for local partners. Services to 30% of
Workshops. Complete by offices. Complete by Complete by August 31,2024 the nation by
June 1,2023. December 31, 2023. September 30, 2024.
2023-Q4 2024 5Q2 2024 -Q4
2023-Q3 2024 -Q1 2024 -Q3 2025-Q1
P isit Review
rerequisites Local Internal Training
Office SMEs complete prerequisites Provide any necessary updates
by mid September - and attend Local FIM SMEs conduct to training via webinars and job
several webinars leading up to your local training sessions sheets. Complete by
workshop for staff. Complete by September 30, 2024.

May 31st, 2024

* November 14-16, 2023 or
* November 28-30, 2023

Disclaimer: Dates for webinars ahead of each workshop TBD - and will be recorded! 2



Integration into the IMS Prototype

IDSS Management System (IMS)

The IDSS Management System will deliver
the database capacity to vastly improve
NOAA's understanding of community
partnerships and their key vulnerabilities to
environmental hazards, especially related to
flooding.

Major Milestones

e Hire 7 Developers - CY23

e Set up operational cloud environment 09/23

e Add SVI and FIM as layers to prototype 11/23

e [nitial Operating Capability (I0C) (Q3/FY24)

e Agile Development and Deployment of IMS
Capabilities Exceeding 10C (FY26)

& ‘& NATIONAL WEATHER SERVICE

It will allow NOAA to consistently provide
decision support and communication to our
community partners throughout the life
cycle of an environmental hazard
occurrence.

Accomplishments to Date

e Multiple Developers (Associates and Contractors) have recently
started, including our first ever User Experience Designer.

e Field Test and Evaluation (FT&E) with a diverse set of 25 NWS
offices started in October 2023. Contact storing/mapping
capabilities were the first capabilities released.

e 52 tickets from FT&E have been completed to date, including Ul
tweaks, bugs, and iterative feature requests.

Department of Commerce // National Oceanic and Atmospheric Administration !/ 11



Prototype integration into IMS
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