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HEFS (Hydrologic Ensemble Forecast Service)

What is HEFS?

® Probabilistic river level guidance that uses 10 days of forecast temperatures
and precipitation, as well as current water levels, soil conditions, snowpack
information (as needed), and recent precipitation.

e Uses multiple (50+) runs of the river model with variable weather scenarios to
produce a range of possible river stage and/or flow outcomes.

® These outcomes are arranged into percentiles that can help determine
confidence in reaching certain river levels (most likely, likely, least likely).

e HEFS is updated twice per day, and is available for most standard NWS
forecast points.



HEFS (Hydrologic Ensemble Forecast Service)
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Weather Forecast Office Indianapolis, IN
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Ohio River Forecast Center
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HEFS (Hydrologic Ensemble Forecast Service)

HEFS Short-Term Probabilistic Guidance
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HEFS (Hydrologic Ensemble Forecast Service)

HEFS - 10 Day River Level Probabilities
Based on Hydrologic Ensemble Forecast Service Model Simulations
Used to Estimate the Range of Possible River Levels
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Use HEFS for:

A range of possible river
levels 24-48 hrs.

Planning >48 hrs out from

an event.
Confidence:

o Narrower the color
band = small range of
solutions = greater
confidence

o Wider the color band =
large range of solutions
= lesser confidence



HEFS (Hydrologic Ensemble Forecast Service)

Differences between Official RFC Forecasts and HEFS Guidance:

OFFICIAL FORECAST

PROBABILISTIC GUIDANCE (HEFS)

Typically Includes 48 hours of forecast
precipitation, depending on season and
situation (24 to 72)

Forecast model with hydrologist QC and
oversight

Issued twice per day as needed, can be
updated anytime

Shows single deterministic forecast

Includes 10 days of model forecast
precipitation

Raw model output with no human
intervention or QC

Issued twice per day, no updates
Shows range of possible outcomes,

though actual crest may still be outside of
highest/lowest



HEFS Status (and Future Plans)

e HEFS vl implementation

completed May 2023

o HEFS configured, validated, and
output graphics displayed on AHPS
and regional RFC web pages

[ RFC boundaries
¢ Publically available
@ Not publically available
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e \Work ongoing to prioritize FR U R E L
development activities for HEFS o4 . A
V2 ' :




Current NWS Advanced Hydrologic Prediction Service Page

(AHPS)
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https://water.weather.gov/ahps/

Moving to the National Water Prediction Service (NWPS)

National Observations

[ ] [ ]
W h I r a n S It I O n A H P S a N W P S \Warnings & Forecasts J Graphical Forecasts J National Maps J Radar Water ] Air Quality J Sateliite J Climate
[ ] i i iver asts Long-Range River Flood Risk iver Downloa el ion
BOOKMARK 3=)
v

Click on the map or select one of the data views
below:

e NWSis developing a new gateway to water
resources forecasts and information on the
web, the National Water Prediction Service
(NWPS)

United States

NWS Weather Forecast Offices
NWS River Forecast Centers
Water Resources Regions

O Probability and forecasts available
O Observations only available

O Forecasts available

9516 total gauges
Show all locations in flood (201)

e The NWS river observations and forecast & zuscs
display, the Advanced Hydrologic Prediction
Service (AHPS), has been in use since the late
1990s.

e The legacy AHPS has been rewritten to bring
its web functionality into modern, efficient,
and mobile-friendly web code.




Office of Water Prediction (OWP) Webpages

Welcome to the

* Main point of public access for the : .
National Water Model (NWM) : Offics of V/ater Pradistion

— Experimental/Developmental
Weather Model to River Model
continuous forecast

Vision

— water.noaa.gov
OWP envisions a Nation strengthened by equitable and actionable intelligence that informs

water-related decisions, which enhances safety, resilience, security, and our economy.

Mission

®* Main Functions
— Interactive map for NWM access
— Image Viewer for NWM output
— General information
* National Water Center
* National Water Model

* Flood Inundation Mapping

o)
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https://water.noaa.gov/

National Water Model (NWM)

Lookback Range 3-28 hrs

New for V2.1...0pen loop 3 Hour Lookback
48 Hour Forecast

Hawaii / Puerto Rico
(non-DA) members
JRES ARW/NAM-NEST

(MRMS for Hawaii)
(Open Loop Configs)

18 Hour Forecast

~10 Day Ensemble Forecast
N

ew for V2.1...open loop
(non-DA) member

30 Day Ensemble Forecast




Moving to the National Water Prediction Service (NWPS)

National Observations

Warnings & Forecasts J Graphical Forecasts ] National Maps J Radar Water Air Quality J Satelite ] Climate

River Observations River Forecasts Long-Range River Flood Risk Precipitation River Download Other Information

‘Auto Refresh: OFF & Print this map

All Locations.

Ottawa

Torontor /7N,
» Switch Basemap o3

Click on the map or select one of the data views.

e The NEW water.noaa.gov website is planned
to be launched Spring 2024
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https://storymaps.arcgis.com/stories/fce72e9168a7402dbfc49fc5b49cee2e

National Water Prediction Service (NWPS)
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*Final look/feel still under development, with changes possible. 16



New Functionalities with NWPS
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New Functionalities with NWPS

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
are turned on as well. Can click
on them to see the warning
product
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Pop-up Hydrograph
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Hydrograph Examples (AHPS—NWPS)

ST FORK WHITE RIVER NEAR SEYMOUR

East Fork White River near Seymour
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Hydrograph Page
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Hydrograph Page
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Hydrograph Page—-NWM tab

Offca Nasonal Water Model Gudance
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National Water Prediction Service (NWPS)
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NWPS—Mobile Device Friendly

e More Mobile ready interface
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Data Driven Application Programming Interfaces (API)

NWPS is an API driven Web App for \%?ZD!;;
vt

vt

the dissemination of integrated
wa te r i N fo rma tio N across th e N WS YUKON RIVER 98 N Yukon River at Exgle (YEAA2)

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.

Mty Mehs Mads Moy Meoh Wuet Merss vos Mo aAT  sas e

Internet

r—[ ® l — | Observed Data - USGS
River Forecast - NWS

Ej — |l D D Flow Statistics - USGS
< | Web | <*— Multiple Sources
Database Server API Web App

Integrated for Decision
Support Services




Data Access with API

fauges

/vl/gauges Gets a list of gauges

‘GET /vl/gauges/{identifier} Gels agauge and it's metadata

GET /vl/gauges/{identifier}/ratings Get ratings for a gauge (sort is based off of STAGE data, limit defaults at 10,000 records, all defaults false)

GET /vl/gauges/{identifier}/stageflow/{product} Gets observed or forecast stage/flow product data for a gauge

m /vl/gauges/{identifier}/stageflow Gets observed and forecast stage/flow product data for a gauge

Reaches

/vl/reaches/{reachId} Getmetadata for a specific reach

m /vl/reaches/{reachld}/streamflow Retumns streamflow forecast values for a specific reach
Products

/vl/products/precipitation/{identifier} Get Precipitation for a specific gauge

m /vl/products/stageflow/{identifier}/{pedts} Get Stage/Flow for a specific gauge



Flood Inundation Mapping (FIM) Display

The FIM capability developed for legacy AHPS will transition to the NWPS website as a
custom local web map from the gage hydrograph view page. It will provide the same
visualization of the legacy AHPS multi-agency partnered static FIM libraries. At this
time, FIM services are available for 180 gauges across the country.

Tioga River near
Erwins, NY (ERWN6)

Weather Forecast Office Binghamton, NY Middle Atiantic River Forecast Ci N s <

Hydrograph River at a Glance Download I "‘,}I‘wm 9565 28
— 4.
il 2 -orecast

& print tnis map 9543 236
525 28
9520 23
507 »
1 Mo
1 Moderate
0487 8
I Minor
0478
"

0.0 -
Depth in feet

Gauge
tion

| Display ERWN6 marker 9497 Water Level : 50 % Provided in Partnership with

] Deactivate ERWNG FIM Gaug:
Layers 39610t 202103.03 010040 UTC
Current Mouse Location e
Latitude: 4212310 ¢ S
Longitude: 7715573 i H

You{ D

Legaéy AHPS



https://water.weather.gov/ahps/inundation.php
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Flood Inundation Map (FIM) IDSS

C
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FLOOD INUNDATION MAPS:

Transforming NWS Water
Prediction Across the U.S.

Demand for event driven flood o
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.



Flood Inundation Map (FIM) IDSS
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— AWM Reaches Downetraam of RFC Forecast Foints
e ONM Recches

1:1000

Evolving NWS Water
Prediction Capabilities

NWM provides one
forecast point for every
1,000 river miles

The RFC-based inundation
mapping will cover about
110,000 river miles downstream
from RFC forecast locations. (blue
lines)

The NWM-based inundation
mapping will cover the roughly
3.4M river miles in the National
Hydrography Dataset (NHD)
catalog. (red lines)



Flood Inundation Map (FIM) IDSS

STATIC

Advanced Hydrologic Prediction
Service FIM Libraries (AHPS FIM)
< 1,000 river miles

Static maps at ~ 200 RFC
forecast locations. Maps derived
from engineering scale hydraulic
models.

NWS Flood Categorical HAND
FIM Libraries (CatFIM)

~ 20,000 river miles

Static maps at ~3,600 RFC
forecast locations. Maps derived
from 10-m Height Above Nearest
Drainage (HAND) solution.

DYNAMIC

River Forecast Center FIM

(RFC FIM)

~ 100k river miles

Dynamic maps downstream of
~ 3,600 RFC forecast locations.
Maps derived from RFC forecast
and 10-m Height Above Nearest
Drainage (HAND) solution.

National Water Model FIM
(NWM FIM)

~ 3.4M river miles

Dynamic maps along NHDPlus
reach locations. Maps derived
from NWM forecast and 10-m
Height Above Nearest Drainage
(HAND) solution.
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NWM-based FIM uses both current NWM
opegoricn FIN- 14,000 oo WhTIH (Protolyps] analyses and NWM forecast streamflow to

map inundation extents. This results in FIM
products based on three different model
configurations:

1. The Analysis and Assimilation (AnA) FIM
is updated hourly, showing expected
inundation for current conditions.

2. The Short Range FIM is updated hourly,
extending 18-hours into the future,
showing expected maximum inundation
over the 18-hour period.

3. The Medium Range FIM is updated every
6 hours, extending 10-days into the
future, showing expected maximum
inundation over the 10-day period.

@@




Flood Inundation Map (FIM) IDSS

3: Example graphic using NWC RFC FIM during Hurricane lan

oth T, N . M
:4%: NWS Flood Inundation Mapping Services
",:d"\' Disclaimer: This map shows the flood extent based on a river crest of 20.6 feet. This is an approximate-based FIM

*** which should be used more conservatively.

North Fork Black Creek near )
Middleburg (MDLF1)

Forecast Crest Height: 20.6 Feet R raps e e
Map Height Shown: 20.6 Feet YR

FIM Source: NWC RFC FIM

FIM Type: Dynamic (Depth NOT Included)

\FIM Creation Time: 9/28/22 4:00 PM ET
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Predicted rainfall
in basin: 7.73 inches
in 48 hours
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Additional screen captures are available upon request
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4. Example graphic using USACE FIM during Hurricane lan to address a
specific location request from a local emergency manager.

EhTy
& €

NWS Flood Inundation Mapping Services

X Disclaimer: This map shows the flooding based on previous rainfall and may not account for any backwater or tidal
e effects. This is an approximate-based FIM which should be used more conservatively.

Area of Interest: Englewood United / FOR ORICIAL UBE G
Methodist Church Tre o

700 East Dearborn Street

\ONg,

‘V

w
L
3 Q\Q

FIM Type: USACE FIM - using
accumulated rainfall only

Comments: The church is just east of
the Gottfried Creek, which is shown to be
flooding residential areas in vicinity. The
church is likely experiencing flooding
around the structure, and could be
entering the building. Some residential
areas could have 2-4 feet of inundation.
The church is near the intersection of the
100/500 year flood plain, which supports
the magnitude of flooding depicted in the
model.

@ 9/30/22 @ 9:00 AM
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10-Day Maximum High Flow Magnitude Forecast (Prototype)
Reference Time: 2022-03-18 00:00 UTC

Prototype
visualization

Highland Mills

days. Reaches are colored by
the annual exceedance
provability of their maximum
forecast flow over the next 3
5, and 10 days. Bankull
flows and annual exceedance
probabllities were derived
using a 25-year retrospective
analysis of the NW/M (v2.0)
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National Water Model
10-Day High Flow Magnitude Forecast
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(sample FIM images)
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NWC Summer Institute First DOC/NOAA Agency
Priority Goal
« Demonstrated
continental scale FIM = Near real-time
capability using the demonstration in Texas.
gf;?,’l';;;) (WH;TS? L Completed two tabletop
method. exercises with core

stakeholders and
emergency responders.

Check our Twitter feed for updates!

@nwsnwc

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 the U.S. population

Operational FIM for
nearly 100% of the US.
population

« Begin delivery of FIM
services and Impact-
based Decision Support

- Integrated FIM
capabilities and

Services (IDSS). services across the US.
+ Leverage cloud-based - Total Water Level FIM
solution. forecasts along the

coasts.
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Thank you!

National Water Model - Streamflow Analysis (Prototype)

NWCE=

Valid Time: 2023-08-01 00:00 UTC

Streamflow
Discharge (cfs)

> 1,000,000
500,000 - 1,000,000
250,000 ~ 500,000
100,000 ~ 250,000
$0,000 - 100,000
25,000 - 50,000
10,000 - 25,000
5,000 - 10,000
2,500 - 5,000

1,000 - 2,500

500 - 1,000
250 - 500

crystalyne.pettet@noaa.gov


https://www.youtube.com/watch?v=d4D_6c_DYtM

