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Presentation Overview

e National Oceanic Atmospheric Administration’s
(NOAA) Goals

 National Weather Service (NWS) Activities

» Advanced Hydrologic Prediction Service (AHPS)

» Water Resource Program

» Flood Inundation Mapping

Copy of Presentation: http://www.weather.gov/os/water
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to generate products and services to help water resource managers’

Vice Admiral Conrad C. Lautenbacher, Jr NOAA Administrator’s
Guidance (2003) T —

Protect, Restore, and Manage
Resources through an Ecosystem
Approach to Management

Understand Climate Variability and
Change

Serve Society’s Needs for Weather
and Water Information

Support the Nation’s Commerce with
Information for Environmentally Sound
Transportation

“America’s NOAA National Weather: Service: Protecting Lives, Livelihoods, and A Way of Life?
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Satellite and Environmental Data
 Water surface conditions
 Land cover/land use

Oceans
 Biological monitoring
* Estuarine models

Research
» Earth system models
* Environmental observing systems

Fisheries
» Socio-economic assessments
* Protecting living marine resources

Weather

« Weather, water, and climate
monitoring and prediction

Forecasting Infrastructure and Service
Centers:

Rivers & Streams; Reservoirs & Lakes
The Great Lakes
Wetlands:; Estuaries; Coasts

“America’s NOAA National Weather: Service: Protecting Lives, Livelihoods, and A Way of Life”



1) NWS Office of Hydrologic DiaVelddilel

Active Focus Areas

° mm)

Advanced Hydrologic Prediction Service (AHPS)

Planning, Programming, and Coordination (PPC)
Hydrology Laboratory (HL)

RFC Development Management (RDM)
Hydrology XML Coensertium (HydroXC)
Community Hydrologic Prediction System (CHPS)

Reference: http://www.weather.gov/ohd

“America’s NOAA National Weather: Service: Protecting Lives, Livelihoods, and A Way of Life”



Current NWS | I/ferIO[JIf‘ RESEAarch
and [ L0 Operations

Hydrology Hydraulics
*Physically-based soil moisture - Evaluation of Hydraulic models
modeling
* Distributed modeling: DMIP-1 Hydrometeorological Design Studies
and DMIP'2 Center
* Flash Flood modeling - Precipitation Frequency Maps
* Drought

Other Hydrologic Development
* Debris Flows
* Water Quality

Hydrometeorology

* Enhanced Multisensor
Precipitation Estimator (EMPE)

* Raingage Quality Control

Ensemble Modeling

e Short-term precipitation and
temperature ensemble
generation

. Data Assimilation Reference: http://www.weather.gov/ohd
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High-resolution Gridded Water Resources
Product Suite

S

Partners

NOAA
Federal Agencies
Tribal Agencies
State Agencies
Local Agencies
Academia

Private Sector
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* Precipitation
» Snowpack Properties

* Soil Moisture
» Evaporation
» Groundwater

* River Flow
» Surface Storage

* Runoff
« Water Quality

*Seamless transition from inland to coast

Applications
Drought Mitigation

Flood Potential

Flood Management

Water Allocation
Transportation

Emergency
Management

Agriculture
Debris Flows

Ecosystems
Management

Research
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* Issue weather, water, and climate forecasts and
warnings for the protection of life and property and
the enhancement of the national economy.
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Rescue work continues in flood- rai,Natronal Weather Global Warming Ma

; Service tweaks Red Put U.S. in Hot Water,
Washington “River flood outloook By SETH BORENSTEIN

AP Science Writer
By Jack Broom 2 (Doug Barrett, KNOX, Grand Forks) ghwAsHINGTON (AP) -- As the world warms,

Seattle Times staff reporter . . o
Efforts resumed today to rescue people from flood- J;GRAND FORKS, N. P (’f‘P,) Thh_e ﬁjﬂ*ﬂﬂiﬁiﬂﬂfﬁfﬂgﬁhf; 'bn'lfe d
National Weather §- =+ N

etrrcken homes |n Southwest Washrngton after o ; the sprlng flood ourAUStraI |a S epIC drought %sa;ﬁh
Ri Valley. M P and a
Floodlng forces thousands! Riwrva VMK e situation is grim e

¢ iN Kansas, Oklahoma and Texas

By Kathy Marks in Sydney

The Associated Press Friday, 20 April 2007

Publl_thd -].“IV_] .?.no_z— — Australia has warned that it will have to switch off the water supp
Officials shut salmon flshrng in seven coast {arought - neracing what couid e he frst climate change.driver
areas of California, Oregon DA Vooie AN, »,
By Matt Weiser - mweiser@sacbee.co~———— = E N. Carolina

Thursday, March 13, 2008 $ West Lookrng Again at ,drought could be
Wildlife officials moved Wednesday for E

¥
J ¢
¢ . .y
early closure of seven coastal salmon {. BUIIdlng NeW DamS i{-levastatlng m 08
cotts Valley wants to sell surplus < syNicHOLAS K. GERANIOS - Mar2,2008  RALEIGH, N.C. (AP) — The record-

|rr|gat|on water 5' SPOKANE, Wash. (AP) — The Western states' *isettingu dresaaht +hathae farced the |

San Jose Mercury News, USA — March 11, 20(, era of massive dam construction — which tamed overl
Y rivers, swallowed towns, and created irrigated g Lake Mead could run dry

SCELTfr e/?r%aajcglrlfr—_lg sgrlwrgcmz S°;”t; t;‘ 3 agriculture, cheap hydropower _and (h t%by 2021, study warns
'tgl'l Ur— |Il‘rlga U uUITIrncy sprl A )
rizona Republic, AZ - Feb 12, 2008

NOAA Urges Communities to Prepare During Flood Climate changes and an unquenched

LAl = ) _ ., ANNA1
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* On average, over the past 20 years, flooding has claimed over
90 lives and caused damages in excess of $7 billion annually.

e Flooding is responsible for more fatalities than any other
severe weather related phenomenon.

More than half of all flood-related deaths result from motorists
being swept away in their vehicles.

EL P 1) A
CLOCK AND bab ¢ [om

FLOODED
TURN AROUND
DON'T
DROWN
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NOAA's NWS Wl

The Task:

» Forecasts of stream flow provided
at 4000 point locations on rivers

Required Input:

» Forecasts of several water resource elements provided at all
locations (grid), at scale of event (high resolution)

« Snow water equivalent » Soil moisture
« Snow depth & cover e Runoff
 Precipitation e Evaporation

12 “America’s NOAA National Weather: Service: Protecting Lives, Livelihoods, and A Way of Life”



Advanced Flydrologic P edlctlon

Sarvicea (ALLRS,

* Provide enhanced water availability and flood warning_information
by leveraging NOAA's infrastructure and expertise

» Modernize services through infusion o science and technology

- Flash-flood to seasonal freshwater forecasts
- Quantification of forecast certainty

- More accurate and timely forecasts and warni
- Partnered flood inundation mappin
- Visually-oriented products

 Provide consistent access to standardized graphics via web
Interface

Reference: http://www.weather.gov/ahps
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» $60 million/10 year program (completion year of 2014)

*$766 million estimated annual recurring benefit (National Hydrologic
Warning Council study) [

14 - “America’s NOAA National Weather: Service: Protecting Lives, Livelihoods, and A Way of Life”



e Continuous monitoring of rainfall and comparison to flash
flood guidance for high resolution stream basins

*Alerts forecasters when a dangerous flash flood situation
may be developing

fools Volme Ol NCEPMydm  Upper e Satelite

ORI
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Enhancing the Comrnunicatjogies=lelefe

RISk

Hurricane Floyd Supplemental Funding helped with the deployment of 16
North Carolina Flood Inundation Map Libraries on October 22, 2007.

Hurricane Katrina Supplemental Funds are being used to create an additional
25-35 libraries in 4 Gulf Coast States over the next two years.

Mational Weather So -_"—", --
8- Advanced Hydrologic Pmﬂlt:‘ii n Service 5

Forecast Points with Sufficient Data for Inundation Mapping

Reference:
16 - “America’s NOAA National Weather: Service: Protecting Lives, Livelihoods, and A Way of Life”



) NOAA-FEMA P

® Both agencies convey flood risk
FEMA for regulatory/legal insurance purposes to reduce damage costs
NOAA/NWS for protection of life and property

* Opportunity for enhanced relationship between NFIP flood zones and
NWS flood categories/libraries

» Decision-makers need additional/integrated inundation
maps/information to maost effectively mitigate the impacts of floods

* Integrate NOAA/NWS inundation library guidelines with FEMA/FIS
guidelines

17 - “America’s NOAA National Weather: Service: Protecting Lives, Livelihoods, and A Way of Life”



and Improve

\% Costs go down ﬁ fficiency goes up

« Additional cost to complete one inundation map library as part of
the FIS: 5—-10 K (~3% cost increase)

e Cost doubles and time increases if inundation map library is
created after FIS is completed: 10 — 20 K

« Developing inundation libraries in conjunction with FIS yields
significant user benefit for small incremental cost.

18 - “America’s NOAA National Weather: Service: Protecting Lives, Livelihoods, and A Way of Life”



Enhancing Comrmunicatior OflFle)ele el

e For NWS river forecast locations.....

Enhance the communication of flood risk by a developing a library of
iInundation maps and linking them with observed/forecast river stages

Each library includes NWS flood severity categories and regulatory
FEMA flood frequency events

..- & :- .n: ¥ ‘::'- 2 I :- L AL ke T b . o ﬁ:::--ﬁu‘ :-l. l ! B é}
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River Forecasts Within 48 Hours Precipitation Diowenload

B e

Wremwons Reference: http://www.crh.noaa.gov/ahps2/index.php?wfo=lot
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“Water Predictions for Life Decisions”

River Observations River Forecasts Within 48 Hours Precipitation Download

B e

Topo bl Gauges kil Courties bl States Llbdajor Rivers bl Cther Rivers hMlHighweays bl Clies

Ha Matmes Mames Mames

% 45 Tatal Gauges " 7 Lacations in Flood

W Predictions
f

Li isigns .
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“Water Predictions for Life Decisions”
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National Weather SefViee

River Forecasts Within 48 Hours Precipitation Diowenload

. three ways to tnhe forecast
X*rEdiCtiO”S Reference: http://www.crh.noaa.gov/ahps2/index.php?wfo=lot
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AHPS Forecast Page

w National Weathe.
Advanced Hydrologic Pre

Home News

g0, 1L Martt
Local weather -
forecast by Flood Warning Flood Statement

“City, ST View all valid statements /iwarni

National Conditions
Rivers
Satellite
Climate
Observed Precip

*Forecast Hydrograph

*Flood Categories

Lacal Conditions
‘Warnings
Weather Forecast
Radar

What is AHPS?
Facts
Our Partners

Stag_e (1) .

FeedbackiQuestions
Provide Feedback
Ask Questions

*Probabilistic Forecasts

Observations
courtesy of

Data Downloads in. XML, RSS

*Pertinent Information

Upstream Gauge Downstream Gatige

W Predictions Reference:

f http://www.crh.noaa.gov/ahps2/hydrograph.php?wfo=lot&gage=roki2
) S
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Facts
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— National Weather Servic
NOAR .
M Advanced Hydrologic Predictio

Home News Organization

searchfor: [ © vws @ ainoan EER

Marth Central River Fo Home News Organizatio. searchfor: [ © wws @ nunoaa |

Local weather

forecast by
ity, ST Local weather
forecast by
S “City, ST
National Conditions
Rivers
Satellite National Conditions
Climate Rivers
Observed Precip Satellite
Climate
Local Conditions Observed Precip
Warnings
Weather Forecast Local Conditions
Radar Warnings
Weather Forecast
Radar
What is AHPS?
Facts
Our Partners What is AHPS?
Facts
FeedbackiQuestions
Provide Feedback Our Partners
Ask Questions
Feedback/Questions
Provide Feedback
Ask Questions

Currently demonstrating short-range ESP capability at 4 River Forecast
Centers and plan to begin national implementation in FY12
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That's Great! | live near

a NWS forecast pomt’?
If you have - L
good
Inundation
mapping we
may be able to

tell.

waflprediciions Reference:

f

Li isions
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Natlonal Weaine

Is that the Inundation
Mapplng folder tab’?
If NOAA has an :
Inundation
map library,
that's easy to
do!

waflprediciions Reference:

f

Li isions
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Neuse River near
Goldsbora, NC (GLDNT)
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Neuse River near
Goldsbora, NC (GLDNT)
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