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Outline for this session

 The Latest on NWC/WPOD Experimental Services

* Introducing our new National Water Prediction Service!!!
(formally known as AHPS)

 FIM Rollout - an update on our progress
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INEW! - National Water Flood Inundation
Prediction Service (NWPS) - INEW! Mapping (FIM) Services

On March 27, 2024, the National Water
Prediction Service (NWPS) website hosted

« Comscaratia urban. amat stream. o riverine

Experimental services depicting the extent
of predicted inundation, as derived from

st https:i/water.noaa.gov was launched River Forecast Center forecasts and
replacing the legacy Advanced Hydrologic National Water Model analyses and
Pradiction Service (AHPS) page previously forecasts. Services are available via the
located at hitps:i/water. weather.gov. “Viewer”, or directly via URLS hosted on the
Rancuroks and more infomation aeaistad

Hydrologic Visualization and Inund
Services (HydroVIS) cloud

belows.

Public Notification Statement: November
16.

°

Servios Change Notics (SCN):January 12.
24
SCN, March 6, 2024

NWPS Flyer

NWPS API Fiyer

NWPS Fact Sheet

NWPS Overview (Story Map)

Additional informational resources are
available below.

PUBIK: Noliication Statament (PNS)
FIM Fact Shest
Frequently Asked Questions (FAQs)
FIM Service Description Document (SDD)
Viewer Acocess Instructions

NWPS Product and User Guide API Accass Instructions
Recording of NWPS Partner Webinar
Recording of NWPS API Webinar CLICK HERE to Provide Feedback

Service Description Document (SDD)

Contact: nwps webmaster@noaa.gov

Exporimonnl Area Hydrologic Dllcunion #49 Area Hydrologic Discussion Flood Hazard Outlook
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T vadanca Owtarima: Fi. 10 Mee 2093 O 51:13 UTE Exparimental short range, episodic. High Le phical depiction and key
discussion and graphic which highlights =ssages highlighting the potential threat
VAT, Urbas sad smt stresm fisodung [Jww- locations across the nation that may be niand ficod hazards (flash. urban, small
o impacted by rapid-onset flooding, Using stream and riverine) and their associated
::::- x Puctins of contrslfoartbuns Cobfernie una it e National Water Modei and otner guidance mpacts (catastrophic. considerable. and
iy ostet imited) for the next seven days.
FORECAST RAINPALL ANO ANTECEOENT AHD Product Description Document
ConOIT! Howrs 112 Rapid Onset Provide Feedback on AHD FHO Product Description Document
Qe n - | r r
e we.uu 1 | ; (nn-m Fiooding Probability (%) AHD One-Pager g:(oc\;v%e Fepeuback on FHO
Raafad Kates 174 /b (WPC) PO - 100 ne-Pager
e S0 - 390 (5 - om KSat
e ) PN
Sresmiioms! Absve ascmal (Centrnt CA) 1o
e s 2o (Casstal CANUSSS) PR
oscussion <ivm
A antming stmonstans rea preducs
=
National Hydrologic Discussion igni River Flood O
[ES——
— forecast hydrologic condifions across the provide a general outlook
e nation. inciuding a variety of short and Prbortes and abies) fve Toodu g. Itis
medium range {Days 1-10) observed and not intended to depict all areas of minor
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NHD Product Description Document ipoltiied: Saping snc/ae eah lancing
Provide Feedback on NHD

NHD One-Pager

NWC Visualization Services

Experimental geospatial services depicting
ATIN.. WPO._STO. . MTR._ DK X X forecasts from the River Forecast Centers
AT B9C. RSA.. WPC A and the National Water Model. Services

Ouaclaimer: The Naticas! Water —— available via the pre WS National

Map Viewer, ar directty vis URLs hosted.on
the
Services (HydroVIS) cioud rescurce.

Model (NWH) Short Range
Forecast (SRF) i forced by the
AR

Public Services Handbook
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H Flood Hazard Messages
e High Level A

Hurricane Ian

« For information regarding Hurricane lan
H and potential catastrophic flooding

® e ad s = u p impacts across Florida and considerable

flood impacts in the Southeast, please see

the Tropical Flood Hazard Outlook,

e 7-Day Outlook Puerto Rico

« Heavy rainfall may create rises on rivers,
flash fiooding, and potential landslides
through Friday.

1

e Comprehensive

e 3 Categories

Potential Flooding Impacts

R} - Catastrophic
L ZXday @7 AM 0 500 mi 1000 mi Y B s

and4 PM CT -

e 3 Timing Bins

Alaska

Timing
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- Disclaimer: This outlook provides an overview of o
) Arc h Ive potential floeding impacts. Ploase refar to detailod 2 1) —
products issued by local National Weather Service i N - i + 2
offices for official forecasts and warnings. 0 Smi 0 50(3 mi 0 109 mi 0 50 mi -
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e Static Map

Hawali Puerto Rico & U.S. Virgin Islands

e Map Service

(www.weather.gov)
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@ S, Experimental 7-Day Flood Hazard Outlook: Hurricane Ian
V @ Includes Flash, River, and Tidal Flood Hazards NWC o
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Flood Hazard Messages A

e More focused SRorm Burpe -

* The National Hurricane Center (NHC) is
forecasting life-threatening inundation from
te xt storm surge along the southwest FL coast,
Englewood to Bonita Beach.

 For a deplction of areas at risk, please see
the Storm Surge Watch/Warning graphic

[ ) 2 x day available at hurricanes.gov.

Central and West Florida .

« Hurricane Ian will continue to cause e 4 ’

0O 7 A M CT catastrophic, life-threatening flash and urban - v \ A
flooding impacts across west and central FL. g .

* Widespread river rises to mederate and g

major flood stage, with some points forecast

0 4 P M CT to exceed record, will persist through the ‘ a
weekend and be slow to recede thereafter
across central and northern FL. N
Northern Florida, Sothern Georgia, and X

S = coastal South Carolina e £ N S o
L4 tatl c M a p + Considerable flash, urban, and river flooding

is likely across northern FL, southeast GA,
and coastal SC beginning on Thursday and

® M a p Se I'Vice through the end of the week.

Southern Florida

* Limited flash and urban flooding impacts are
expected to continue across the FL Keys and
South FL through Thursday. 250 mi 500 mi

— e

Southeast into Mid-Atlantic - 14

« Limited flash, urban, and small stream
flooding impacts, with potentially locaily -
considerable impacts in the southern Potential Flooding Impacts Timing Official Forecast Points

Appalachians, are expected into the
weekend as Hurricane 1an tracks along the . Catastrophic Days 1-3 . Major Flood S50 Juan
eastern seaboard. 4 - g . G
] ; [
Disclaimer: This outlook provides an overviaw of - Considerable Doys4-7 . Moderste Flood & =

potential flooding impacts. Please refer to detalied e
products issued by local National Weather Service

offices for officlal forecasts and warnings. Limited m Days 1-7 O Minor Flood 0 somi
(www.weather.gov) —

Puerto Rico & U.S. Virgin Islands

To learn more or provide feedback, visit: hitps://nws.weather.gov/products/PDD/POD_ExpFloodHazardOuticok 2022.pdf
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Episodic

2-6 hrs
Rapid-onset
Flooding
Flash

Urban

Small Stream

WPC Coordination
Inform WFO

Warning Workflow
PIL: AHDNWC
Archive

Experimental Area Hydrologic Discussion #417
Valid Times: Sat, 31 Dec 2022 12:12 UTC - Sat, 31 Dec 2022 20:00 UTC
Issuance Date/Time: Sat, 31 Dec 2022 12:17:28 UTC

WHAT: Urban, and small stream flooding
WHERE: Central California
WHEN: Through early Saturday afternoon

FORECAST RAINFALL AND ANTECEDENT
CONDITIONS:

QPF: 1 - 2"+ (HRRR/WPC)

Rainfall Rates: 0.25"+/hr (WPC)

Soil Moisture: 75 - 95% (NASA SPoRT)

DISCUSSION.

Persistent rainfall continues to impact portions of
central CA with rainfall expected to continue
through the 2arly sftzrnoen hours. Antecadent
conditions have dramatically increased over the last
7 days with NASA SPoRT showing a 20 - 30%
increase in Relative Soil Moisture in deeper soils (10
- 40 cm) and nesr surface soils (0 - 10 cm)
currently near 100% saturation (NASA SPoRT)
indicating that any additional rainfall will quickly
become runoff into streams and rivers. Additionally
many of the streams have already seena 1- 2 ft
increase in stage over the past hour with most
streams in the Coastal Ranges and Sierra Nevada
Foothills already with observed streamflows greater
than the 35th percentils for historic flows indicating
already elevated flows with very little channel
capacity if any for any new runoff.

The NWM SRF continues to signal rapid-onset
flooding (ROF) with high ROF probabilities generally
ranging from 50 - 100 % particularly across the
western foothills of the Sierra Nevada with slightly
loveer probabilities (25 - 100%) across the Bay area
and Coastal Ranges. NWM SRF High Flow Magnitude
(HFM) service is showing widespread streamflows
AEPs of less than 10% also across the western
foothills of the Sierra Nevada, likely indicating the
highest potential for locally significant flooding
impacts across that area. Across the Sacramento
Valley and Bay Area, SRF HFM signals are more
scattersd but isolated AEPs less than 10% are still
present suggesting a more localized threat;
however, given the denser urban area, urban
flooding impacts, ponding of water, and flooding due
to poor drainage is likely. Additionally, isolated
minor to moderate river flooding is forecast across
the area through the weekend. Rises on larger
streams and rivers will likely continue through the
day.

//Smith

ATTN...WFO...STO...MTR...HNX
ATTN...RFC...RSA...WPC

A\
1

|

I

Carson City

Stockton

0~ 50 mi

100

To learn more or provide feedback, visit: https://nws.weather.gov/products/PDD/PDD_ExpAreaHydrologicDiscussion_2022.pdf

NWC
D Area of Concern

Cester

Other Active AHDs

Hours 1-12 Rapid Onset
Flooding Probability (%)

76% - 100%
51% - 75%
26% - 50%
< 25%

RFC Maximum Stage

Maximum Flood Status

Racord
Major
Mogerate
minor

| Action

Forecast Trend
Increasing

Constant

140>

Deceasing

Disclaimer: The National Water
Model (NWM) Short Range
Forecast (SRF) is forced by the
HRRR.

https://www.weather.gov/owp/operations-ahd
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NWM and FIM Services - NWS National Viewer

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

Toronto

Denver.

Kansa Y St Louis

Los Angeles

Scale: 1: 10,7

This experimental map represents the NWS’s best approximation of inundation extent based upon modeled river discharge

Projection: 38

GS84 Web Mercator

NWS GIS Viewer

Water

Clear Layers Collapse Folders

CHANGE SITE

LOGIN

¥ 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+) ®
® FIM Coverage Domain
@ Opacity :100%
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T Flood Products
¥ River Observations and Forecasts
» Ad d Hydrologic Prediction Service (AHPS) River
Gauges

» 9
I' National Water Model (NWM) Output I

e

[J Hawaii Precipitation (inches) ®

[ | Puerto Rico Drecipitation (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
[[J3 Days - Est. Annual Exceedance Probability *
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@ Opacity :100%
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? Flowlines
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» Short-Range High Water Probability Forecast

¥ Short-Range Max High Flow Magnitude Forecast
» Short-Range Rapid Onset Flooding

» Short-Range Rapid Onset Flooding Probability

Bookmark Views:
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National Water Model Visualizations:

Hotspots - Average Rapid Onset Flooding Probability Forecast (next 12 hours)
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NWM and FIM Services on NWPS

https://water.noaa.gov

@ Q National Water Prediction Service Home  NWC Operations  More Water Information ~ About  Explore NWS Weather vyOdo
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NWC Products on NWPS

Monterrey i Miami
2 Gulf of
Mexico o
- MEXICO &
2 USGS , ! o
science for a changiog work! }
) CUBA
Guadalajara

200 Mi b

o @® Observations & Forecasts
O Long Range Flood Outlook
CATEGORIES OBSERVATION
Major Flood

Moderate Flood

Mino:
Action

No Flood

Flood Category Not

r Threshold om(Od
Dato Not Current om0
om0

O Limit by boundary
O Only display Partner FIM Gauges @

> Hazards

> Precipitation Estimate

Hydrologic Discussion exeermenta

Area Hydrologic Discussion National Hydrologic Discussion
@ Archive @? Archive

Flood Outlook experimentar

Flood Hazard Outlook

A Archives:  National Tropical

OFFICE OF
CONP e
PREDICTION

Help | Glossary | Disclaimer | Information Quality | Privacy Policy | Career Opportunities | Freedom of Information Act (FOIA)
@ Seasonal Preparedness | @ Turn Around Don't Drown| § NWS Education Resources
X Foliow us on Twitter | ) OWP on GitHub | @8 Follow us on YouTube



LN

National Water Prediction Service
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National Water Prediction Service (NWPS)

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
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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

-1.93

(S40)) moj4




Partner FIM Libraries (formally known as AHPS Libraries

Gauge Location
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Disclaimer

NAVD88: 18.2ft Water Level
Current opacity: 65 %

Current Stage:
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National Water Prediction Service (NWPS)

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

Current Stage:

3.89 ft at 2023-12-01 23:22:05 UTC
Highest Forecast: 6.3 ft

Current Mouse Location

Recent Crests

13.85 ft on 10-26-2021 (P)
1753 ft on 12-25-2020 (P)
1355 ft on 10-30-2017
12.03 ft on 02-25-2016
13711t on 09-07-2011
SHOW ALL CRESTS

© D

1t Intervals

Action Threshold

]

1ft Intervals

Minor Threshold
-]

1ft Intervals
u]

Moderate Threshold
| |

1ft Intervals
O

Major Threshold
|}

Major Threshold
u

Historic Crests

24 38 ft on 08-28-201
19.57 ft on 03-05-1979
1951t on 01-26-1978
19.39 ft on 01-19-1996
1914 ft on 10-16-1955
SHOW ALL CRESTS




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

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.

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.

16



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.

INENE]

. ®

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

& w Hxo
© =2

==

Puerto Rico & \.S Virgindslands
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Deliver Forecast Flood Inundation Services

National Water Model

Guidance
Completely automated process with

no forecaster engagement — but F :
provides complimentary guidance on }&.«n‘, ]
~3.4 million stream miles /
nationwide, including Puerto Rico h

and the Virgin Islands, Hawaii, and
by the fall - portions of Alaska

River Center Forecasts
Forecasters heavily engaged in
the forecast production
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Digital Elevation Mode! Relative Elevation Model

+RAStoFIM & RAStoREM
techniques

Height Above Nea

rest Drainage

Digital Elevation Mode!

010

Pawtuxet River Valley West Warwick/Warwick

Flood Inundation Simulations based on <
RFC and NWMForecasts of 3/30/2010 - E

West Warwick
Wastewater Tréatmént,
| “Facility.

N g
* Warwick Mall
|

Q)

———

A "

Vo=

f
O Wate flooding on/offramps



Value of FIM Services - Visualizations to depict impacts

J

Universal Time (UTC)

172 4 172 4 17z 4
Sep 1 Sep 2 Sep 2 Sep 3 Sep 3 Sep 4

17z 5z A

7z
Aug30 Aug31 Aug31 Sep 1

ORNWAUON®W

1pm 1am 1pm 1am 1pm 1am 1pm 1am 1pm 1am

Mon Tue Tue Wed Wed Thu Thu Fri Fri Sat
Aug 30 Aug31 Aug31 Sepl Sepil Sep 4
Site Time (EDT)
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Flood Impacts & Photos

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.
9 Flooding begins along Sturtevant Street.

75 Flooding begins in the Meadow in Yanic Flats.
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Value of FIM Services - Visualizations to depict impacts
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YANTIC RIVER AT YANTIC
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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

RFC 5-Day Max Inundation Extent Forecast
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Yantic River at Yantic, CT
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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.qov)
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

Dynamic FIM Services Comparison Table

FIM Service

Data Type

S

NWM Latest
Analysis FIM

RFC 5-Day
Max FIM

[5-doy ReC forecosts)| ]

Total Latency

45 minutes

Updates

Hourly
[if new forecasts avaiabl

HAND Inputs

Threshold
Source
[NwM/RFC]

Error Sources

+ RADAR or go

maitunctions

+  GFS forecast
* NWM flow
simulations

physics | +  HAND errors [1lom

DEM rasolution]

FIM Domain

Mapping
Threshold

“High Water” threshold

When to Use

modeled inundation

is available

Use for rivers and
streams not covered by
RFC forecast

Copyright 2023 of NOAA. Version published 10/2023

https://www.weather.gov/owp/operations
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« Tipof the Iceberg
Other Opportunities for Flood Maps to Benefit Decision
Makers

Pre Event
Post Event/Exercis During Event Short Range Pre Event
(0 to 48 hours) (2-5 Days)
N 0000 N

Verification/Recovery Reactionary Response Proactive Response Preparation
This helps new users Mapping used to help Mapping in this phase Before an event large
gain confidence in the answer questions for would allow decision scale resources that
mapping. Introduce ongoing flooding. makers to move may be required could
them in a non stressful Shows real time resources to close be ordered and
situation to gain validation as well as roads, perform rescues, relocated. Assistance
knowledge and ask provides some decision or even localized requested in advance to
doubting questions support for onsite or evacuations before the communities less

realtime inquiries flooding arrives. prepared for expected

|\ IO flooding impacts /]
Y Y

Some Early Success Near Term Opportunity




Phased Implementation Approach Through 2026

NWS Flood Inundation Mapping
Services Implementation

Map Legend

' Population served by
/| October 2023.

\ Population served by
% 30%,:-.}, October 2024.

Population served by
October 2025.

Population served by
100% October 2026.

) 2WS County Warning
reas

OWP

Operations
_ NWS River Forecast

Center Boundaries

SoREBe, *100% is approximate, Does not include all

K

% @E Puerto Rico & U.S. Virgin Islands
w https://www.weather.gov/owp/operations

Implementation areas are subject to change

parts of Alaska, American Samoa, and Guam
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