National'Water Model :
Geospatial Tool, Services,
Inundation Maps

Mark Glaudemans
NWS / AFSO / Water Resources Services Branch Chief
2023 FFalR Seminar Series - August 8, 2023



Outline

 National Water Model

* Overview and FFalR Context
e NWC Map Visualizations (experimental)

*  Waterin the stream

e NWC Products (experimental)
«  AHD, FHO,NHD

e NWC Flood Inundation Mapping (experimental)
*  RFCand NWM FIM for 10% of country

e Hazard Services and IDSS

* Future service delivery
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e Analyze, Forecast, Support Office (AFSO)

Water Resources Services Branch

e  Office of Water Prediction (OWP) / National
Water Center
NCEP Weather Prediction Center (WPC)
River Forecast Centers (RFCs)
Weather Forecast Offices (WFOs)
Regional Operations Centers (ROCs)

Planning, Programming for Service Delivery
e All portfolios

Collaborators

e |WRSS partners (USACE, USGS, FEMA)
e |IDSS partners

e NOAA partners (NOS, OAR, NESDIS)

e Cooperative Institute (CIROH)




National Water Model (NWM)




National Water Model - New Water Prediction Information

NWM is a hydrologic model that simulates observed and forecast streamflow

Compliments official NWS river forecasts at ~3,600 locations
Models using fine spatial and temporal scale with large spatial coverage
« 2.7 millionriver reaches = 3.4 million river miles

Current River Forecast Points (~3,600)
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NWM Streamflow Output Points (~2.7 mil)

National Water Model
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National Water Model - Versions

Model info at: https://water.noaa.gov/about/nwm

National Water Model 2.1: Cycling Overview NWM v3.0 Update in

August 2023
. Y.
New for vi.1..lop:n loop 3 Hour Lookback SCN23-76: Ugdated:
(non-DA) members 48 Hour Forecast .
JHRES ARW/NAM-NEST Upgrade Of Natlonal

e Wi Water Model on NCEP’s

WCOSS System and its
Post-processing
~10 Day Ensemble Forecast Application on the
o oAl mter Integrated Dissemination
Platform (IDP), Effective
30 Day Ensemble Forecast August 16,2023

|
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https://www.weather.gov/notification/


https://water.noaa.gov/about/nwm
https://www.weather.gov/media/notification/pdf_2023_24/scn23-76_national_water_model_v3.0_aaa.pdf
https://www.weather.gov/media/notification/pdf_2023_24/scn23-76_national_water_model_v3.0_aaa.pdf
https://www.weather.gov/media/notification/pdf_2023_24/scn23-76_national_water_model_v3.0_aaa.pdf
https://www.weather.gov/media/notification/pdf_2023_24/scn23-76_national_water_model_v3.0_aaa.pdf
https://www.weather.gov/media/notification/pdf_2023_24/scn23-76_national_water_model_v3.0_aaa.pdf
https://www.weather.gov/media/notification/pdf_2023_24/scn23-76_national_water_model_v3.0_aaa.pdf
https://www.weather.gov/media/notification/pdf_2023_24/scn23-76_national_water_model_v3.0_aaa.pdf
https://www.weather.gov/media/notification/pdf_2023_24/scn23-76_national_water_model_v3.0_aaa.pdf
https://www.weather.gov/media/notification/pdf_2023_24/scn23-76_national_water_model_v3.0_aaa.pdf
https://www.weather.gov/notification/

National Water Model - Forcings

Precipitation Sources for NWM v3:

* Analysis (Current Conditions): MRMS (RFC StagelV)
« Short Range Forecast (18-hours): HRRR and RAP
«  Medium Range Forecast (10-days): GFS and NBM

NWM V3: USing the National @ Ei:é”:;: Accumulated Precipitation Forecast NWC
Blend of Models (NBM) for: EE—

e CONUS medium-range
10-day forecasts

e Alaska short-range and
medium-range forecasts




NWM Data Delivery -1 TB/day

w 18 time steps x 24 forecasts for the NWM Short
W Range Forecast per day
W Raw model output available via NCEP web services:

https://nomads.ncep.noaa.gov/pub/data/nccf/com/nwm
ftp://ftpprd.ncep.noaa.gov/pub/data/nccf/com/nwm

e How do we extract actionable intelligence from that much data?
® How do we communicate the NWM output to forecasters and decision-makers?

Answer:
e Map services for near-real-time visualizations (70+ services)
P e Operational products based on latest guidance
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Available NWM Visualizations / Map Services

Today ... Full access to NOAA, limited access for public

1. WaterView NOAA GeoPlatform
o What: Access to ALL visualizations, including Inundation
o Who: Available to noaa.gov users only
o How: Access information describes access, content, etc.

2. National GIS Viewer
o What: Limited set of visualizations per Public Handbook..
o Who: Available to public. Simple web page access.
o How: Water layers: https://viewerweather.noaa.gov/water

HydroVIS (Hydrologic Visualization and Inundation Services) is cloud based |
system that: —
e Serves map services to both the GIS Viewer and WaterView.
e Allow direct access to public map service for local GIS viewing tools.
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https://docs.google.com/document/d/1uGy8fCRl7JqZg5we_uwdCY4mR5LeT6UnFWgK9jVRLjU/edit
https://www.weather.gov/media/owp/operations/Public_Handbook_NWC_Visualization_Services.pdf
https://viewer.weather.noaa.gov/water#layers=1+40090+42133+41707+41708+41709+41631&x=-119.16382&y=52.49887&z=3&panel=legend

Available NWM Visualizations / Map Services

October 2023... Adding public Flood Inundation Mapping (FIM)

e GIS Viewer
o Adding FIM services covering 10% of county (~ TX, PA, NY)
o Infuture,adding FIM for 30%, 60%, 100% in FY24, 25, 26

February/March 2024 ... New web portal for water prediction

e Replacing primary NWS hydrologic web portal for public
o Currently AHPS (Advanced Hydrologic Prediction Service) at
waterweather.govbeing retired.
o Upgrading to NWPS (National Water Prediction Service) at water.noaa.gov
o Mobile-friendly with expanded data services and features
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https://water.weather.gov

River Forecast Center Services
° AHPS Maximum Stage Forecast
° RFC 5-Day Maximum Streamflow Forecast

National Water Model Services

e  Current Conditions (Analysis and Assimilation)
o) NWM Streamflow Anomaly
o NWM High Flow Magnitude
o NWM Past 14-Day High Flow Magnitude

® Short-Range Forecast
O NWM 18-Hour Maximum High Flow Magnitude (48 hrs for HI, PR/VI)
O NWM 18-Hour High Water Arrival Time (48 hrs for HI, PR/VI)
@) NWM 12-Hour High Water Probability
O NWM 18-Hour Rapid Onset Flooding / Probability

® Medium-Range Forecast
O NWM 10-Day Maximum High Flow Magnitude
©) NWM 10-Day High Water Arrival Time ok
O NWM 5-Day High Water Probability W
O NWM 10-Day Rapid Onset Flooding / Probability s

MEY Lcoend  Query Tools | Zoom | Download | Print |

[Clear Layers | [ Collapse Folders |

~ National Water Model (NWM)
~ NWM - HydroVIS
» Streamflow Anomaly Analysis
» High Flow Magnitude Analysis
» Past 14-Day Max High Flow Magnitude Analysis
» Medium-Range High Water Arrival Time
Forecast
* Medium-Range High Water Probability Forecast
* Medium-Range Max High Flow Magnitude
Forecast
» Medium-Range Rapid Onset Flooding Forecast
» Medium-Range Rapid Onset Flooding
Probability 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 Forecast
» Short-Range Rapid Onset Flooding Probability
Forecast
¥ NWM - National Operational Hydrologic Remote
Sensing Center (NOHRSC)
» Stream Analysis
* [l Forcing
~ River Forecasting Center (RFC)
~ RFC - HydroVIS
» RFC - 5 - Day Max Downstream Streamflow
Forecast
» RFC Max Stage Forecast
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WaterView - Access to All Visualizations

WaterView National Water Center . .
Situational awareness needs
Legend
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GIS Viewer - Access to Limited Visualizations
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NWC Products (Experimental)




Experimental Products (Publicly available)
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Area Hydrologic
Discussion (AHD

Episodic

2-6 hrs

Rapid-onset Flooding
Flash

Urban / Small Stream
WPC Coordination
Inform WFO Warning
Workflow

PIL: AHDNWC

e Archive

PO

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/WAC)

Rainfall Rates: 0.257+/hr (W

Soil Moisture: 75 - 95% (NASA SFQRT)

DISCUSSION
Persistent rainfall continues to impact portions of
central CA with rainfall expected to continue
through the early afternoon hours. Antecedent
conditions have dramatically increased over the last
7 days with NASA SPORT showing a 20 - 30%
increase in Relative Seil Moisture in desper soils (10
- 40 em) and near surface soils (0 - 10 cm)
currantly naar 100% saturation (NASA SPoRT)
indicating that any additional rainfall will quickly
ecome runoff into streams and rivers. Additionally
many of the streams have already seen 2 1- 2 ft
increase in stage over the past hour with most

than the 95th percentile for historic flows indicating
already elevated flows with very little channel
capacity if any for any new runo

The NWM SRF continues to signal rapid-onset
Acoding (ROF) with high ROF probabilties generally
ranging frem S0 - 100 % particularly across the
viastarn Faothills of the Siarra Nevada with slightly
lowier probabilities (25 - 100%) across the Bay area
and Coastal Ranges. NWM SRF High Flow Magnitude
(HFM) service is showing widespread streamflow
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
Velley and Bay Area, SRF HFM signals are more
scattered 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.
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Disclaimer: The National Water
Model (NWM) Short Range
Forecast (SRF) is forced by the
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https://www.weather.gov/owp/operations-ahd

P Q .:“W”Z https://www.wpc.ncep.noaa.gov/ihmt/hmt webpages/seminars/2023/June12023 HowtoReceiveAlerts
§§§ forAreaHydrologicalDiscussionsforyourSite_ NWC.pdf
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Instructions for adding AHD AWIPS Ingest and Local Alert
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https://www.wpc.ncep.noaa.gov/hmt/hmt_webpages/seminars/2023/June12023_HowtoReceiveAlertsforAreaHydrologicalDiscussionsforyourSite_NWC.pdf
https://www.wpc.ncep.noaa.gov/hmt/hmt_webpages/seminars/2023/June12023_HowtoReceiveAlertsforAreaHydrologicalDiscussionsforyourSite_NWC.pdf
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Flood Hazard 5 - \\

Includes Flash, River, and Tidal Flood Hazards

e Issued: 2022-09-28 04:00 PM CDT (21:00 UTC) | Valid Through: 2022-10-05 04:00 PM CDT (21:00 UTC) | Next Issuance: 2022-09-29 04:00 PM CDT (21:00 UTC)
u o O Flood Hazard Messages A

N
Hurricane Ian >
to 3 A
* For information regarding Hurricane Ian
and potential catastrophic flooding
impacts across Florida and considerable Ponan Blinge/
flood impacts in the Southeast, please see -
] the Tropical Flood Hazard Outlook. A
e HighLevel S
/ Casper

* Heavy rainfall may create rises on rivers,
flash flooding, and potential landslides
through Friday. salt Lak

s

<\0ha,
&
2,
74938

Denver

e Heads-up

e 7-Day Outlook

SanFrancisco

s Vegas

Okiahoma Gity

Albugueraue 3
e Lite Rock

Phonix

Potential Flooding Impacts

- Considerable

e Comprehensive

0 500 mi 1000 mi
Limited
Guam Alaska
-
° ategories
4
0 10mi NN
= = = . mi - N
Hawaii Puerto Rico & ULS. Virgin Islands
. ‘A i Sai Days 1-7
merican Samoa &ﬂ
PEZ]
HEDRl San Juan Official Forecast Points
& : S
Pagoriae’
sz £ SO m" @ aor Floos
. * Disclaimer: This outlook provides an overview of “ N poy
potential flooding impacts. Please refer to detailed ol @ toderste Flood
products issued by local National Weather Service 0 5mi I dcad 0 100 mi 0 50mi
?:::is‘::a::“ven?zl\’:’n)recasts and warnings. L O Minor Flood
oD ;
To learn more or provide feedback, visit: https://nw: t5/PDD/PDD_ExpFlood Outiook 2022.pdF

e Static Map
https://www.weather.gov/owp/operations-fho

e Map Service

Future Consideration: Incorporate Significant River Flood Outlook (SRFO) from
RFCs into an enhanced FHO.
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https://www.weather.gov/owp/operations-fho
https://www.wpc.ncep.noaa.gov/nationalfloodoutlook/index.html

National Hydrologic
Discussion (NHD)

e What: Discussion for observed, modeled, and expected
hydrologic conditions for the United States days 1-10

o NOT just a National Water Model (NWM) diagnostic
discussion

o Usesall available resources and forecaster knowledge
e Audience: Internal & external surface water information users

e Issuance:
o 15307

o PIL: HMDNWC
o https://www.weather.gov/owp/operations-nhd
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National Hydrologic Discussion - EXPERIMENTAL
NWS National Water Center - Tuscaloosa AL
915 AM CST MON JAN 2 2023

.Synopsis...

Ongoing river flooding with additional flooding impacts today for East
Texas and the Lower Mississippi and Lower Ohio Valleys... Periods of
rainfall resume Wednesday with flooding impacts expected in California...
Possible flooding impacts Tuesday in portions of the Southeast... Rises on
streams and rivers this week in the Northeast... Localized flooding impacts
possible later this week in Puerto Rico..

_Discussion...

_.East Texas and the Lower Mississippi and Lower Ohio Valleys...

Moderate to locally heavy rainfall is expected to affect these regions

today, bringing a threat for isolated flash, urban, small stream, and

riverine flooding impacts. The latest WPC QPF indicates widespread 1 - 3"

of rainfall from extreme East TX through northern LA and AR and into
southeast MO, southern IL, and western TN/KY, with the highest amounts
expected in eastern AR and western TN. Antecedent conditions are wettest in
east TX, northern LA, and eastern AR, where riverine flooding is ongoing

and forecast from recent rainfall, and soils are primed for flooding

impacts from additional rainfall. Top and mid-layer soils are in the 40 -

50% relative soil moisture (RSM) range in southeast MO into the Lower OH
Valley, but are dry below those layers (NASA SPoRT). The NWM Short Range
Forecast (SRF) indicates rapid-onset flooding (ROF) probabilities of less
than 50% from southwest AR into northeast AR; expect these signals to
gradually increase in coverage as the day progresses. The NWM MRF also
continues to indicate ROF probabilities of generally less than 50% in
northern LA, AR, western TN/KY, and southeast MO and southern IL. Overall,
with the highest rainfall amounts not overlapping with the most vulnerable
areas in the region based on antecedent conditions, widespread flooding
impacts are not anticipated; however, isolated lower AEPs on smaller
streams in northeast AR and southern IL, depicted in the NWM SRF High Flow
Magnitude Forecast, suggest some potential for locally significant flooding
impacts in these areas. In addition, new and renewed minor riverine

flooding is forecast in East TX, LA, and eastern AR, along with forecasts

of in-bank rises in these same areas.

_California.

Periods of moderate to heavy rainfall and mountain snow will again impact
much of the state through day 7 (Sun), providing a threat for additional
urban, small stream, and riverine flooding impacts. Light to moderate
rainfall through day 2 (Tue) is not expected to produce flooding impacts,
and it will not likely allow the entire wet soil column to make room ahead
of multiple rounds of heavier rainfall beginning on day 3 (Wed), when the
threat for more significant flooding impacts increases. SNODAS and the
National Water Model (NWM) continue to indicate that there is very little,
if any, snow water equivalent (SWE) left to melt in the lower elevations of
northern and central CA; as a result, snowmelt should not be a significant
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Flood Inundation Mapping - Service Delivery

L : . e _ —y Ty S A Y o2
How will you use our inundation '
forecasts to prepare? j

e IDSS and FIM
services

e New generation
of high-resolution
geospatial
information

e Must ALWAYS
represent
uncertainty




Visualizing FIM: Remnants of Ida in Connecticut
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Flood Inundation Mapping

. NWS Flood | dation M S
AR ood Inundation Mapping Services
%‘ Q\: Disclaimer: This map shows the flood extent based on a river crest near 43 feet. This is an approximate-based FIM which should be used conservatively.

Depicts maximum inundation extent derived from the official RFC forecast routed through the National Water Model (v2.1) stream network downstream
of AHPS gauge (Replace and Route). Please note there are some limitations for backwater flooding effects away from major river systems.
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Flood Inundation Mapping

e Near-real-time FIM is available now for CONUS
e Viewable through WaterView application for NOAA users
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FIM - Public Deployment

Delivering in Phases Over 4-Years

FY23 10%
FY24 30%
FY25 60%

FY26 100%

Public Services Fall 2023: population served 10.8%

Population Served by FIM IDSS for Q4FY23 Milestone NWCiE"

FIM Google Site:

https://sites.google.com/noaa.gov/nws-nwc/flood-inundation-m
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https://sites.google.com/noaa.gov/nws-nwc/flood-inundation-mapping?pli=1
https://sites.google.com/noaa.gov/nws-nwc/flood-inundation-mapping?pli=1

Hazard Services and IDSS - Flood




Hazard Services and IDSS

Future approach to service delivery?

e Hazard Services
o  Polygons (KenlO Team)
o  Provide NWC map services in AWIPS
e Hazard Simplification
o  Removal of Advisory
e Integration of Information
ERO - future of FFG?
FLASH - linkage with NWM information
MPD -
Linkage btw inland and coastal flooding
e IDSS
o  Emergency managers
o  Federal partners
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Practices / Policy Evolution
e NWC Field Service and Evaluation
Board (FSEB)
e Social Science
e NWS Directives updates
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Thank you!

Mark.Glaudemans@noaa.gov

Canreach NWC Operations (WPOD) at:

(205) 347 -1500
nwsS.hwc.ops@noaa.gov
Nwcchat

5 AM - 8:30 PM CT, 7 days/week

FFalR 2023 Seminar Series Archive:
https://www.wpc.ncep.noaa.gov/hmt/hmt_webpages/seminars/2023/
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