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NWS Mission ancd Gozlls

NOAA NWS Mission

Issue weather, water, and climate forecasts
and warnings for the protection of life and
property and the enhancement of the national

economy.




socioeconormic Irnyeets

On average, over the past 20 years, flooding has claimed over
90 lives and caused damages in excess of $7 billion annually

 Flooding can occur in all 50 states and is a threat all months of the year.
* Flooding is responsible for more fatalities than any other severe weather related
phenomenon.

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




Alaska Region

Alaska

he e

Western Region

NWS Operatlonal Infrasirifentige

Central Region

o Hawaii

o

Gt;r}n@

Pacific Region

Southern Region

4 NWS Headquarters

¢ Regional Headquarters (6)

/A NCEP Center (9)

H River Forecast Center (13)

@ Weather Forecast Office (122)
{} Tsunami Warning Centers (2)

A
A NCEP Central
Operations

WS Headquarters

Climate Prediction
Center

& Hydrometeorological
' rediction Center

g
?') Environmental
Modeling Center

Ocean Prediction

Center
Tropical
Prediction
: Puerto
. Center Rico
e’ -

Amerleas NOAA National éNeather Service: Protecting Lives, Livelifwf)ods, and A Way of Life”




Flydrologic Preeljeifely
& (AHPS

« Provide enhanced water availability and flood warning information
by leveraging NOAA'’s infrastructure and expertise

 Modernize services through infusion of new science and technology
- Flash-flood to seasonal freshwater forecasts
- Quantification of forecast certainty
- More accurate and timely forecasts and warnings
- Partnered flood inundation mapping
- Visually-oriented products

* Provide consistent access to standardized graphics via web
Interface




« $60 million/10 year program (completion year of 2014)
« $766 million estimated annual recurring benefit (National Hydrologic
Warning Council study)
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“click on” the water tab for current river conditions
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Local weather
forecast by
“City, ST"

Adjacent Areas:

National Conditions

Satellite
Climate
Observed Precip

Local Conditions
Warnings
Weather Forecast
Radar

What is AHPS?
Facts
Our Partners

Feedback/Questions
Provide Feedback
Ask Questions
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Home News Organization searchfor: [ © vws @ annoan IER

“click on” tabs for probabilistic forecasts

Weather Forecast Office Quad Cities, 14 Morth Central River Forecast Genter Home News Organization. Search for: _ © Nnws @ ninNOAA
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About this graph NOTE: River forecasts farthis location takei_ Stage - Weekly Chance of Exceedi

into account past precipitation and the
precipitation amounts expected

approximately 24 hours into the future
from the forecastissuance time.
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take into account past precipitation
and the precipitation amaunts
expected approximately 24 hours into
the futare frorm the forecast issuance
time.

Forecasts forthe Mississippi River at
Rock Island are issued routinely

Currently demonstrating short-range ESP capability at 4 River Forecast
Centers and plan to begin national implementation in FY12

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



sh Flood Decision ASSiSiEElles
ood Monitoring and Pradictiag (SSVIS)

* Continuous monitoring of rainfall with comparison to flash flood guidance
for high resolution stream basins

» Basin data set developed by NOAA in collaboration with USGS

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

fools  Vohane 06 NCEPWydro  Upper e Salelile kol Rl SCAN Waps el Wemilen |
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sty o e |
Kok TR a1 1 sr%

Fodes Sat 434162 11-Aug-01
- Readar (185320 kol Requast se successilly Fromes; 32 Tame: 1055 2 22-Ape-00




Weaiter In ine News

§Rescue work continues in flood- ras National Weather — <{Global Warming May

< Washinaton ﬂ Service tweaks Red gg Put U.S. in Hot Wateg

= 9 % River flood outloook 2 ¢2.BY SETH BORENSTEIN y

y ~ack Broom (DOUg Barrett, KNOX, Grand Forks)gg\NAS(IiIIIel\T((;?l'Ol\rlI FArP) - As the world warms, {

T e, 7 GRAND FORKS, N.D. (AP) The { ¢water - either too litle or too much of it -is

y to rescue people from flood- A R e i United P

stricken homes in ¢ Southwest Washington after National Weather i  -nhe b

i e ‘?)thesprlngflood ou;Australla S eplc drought E
5?‘: Floodlng forces thousands<_Rier valley. Marck

‘The situation is grim
“*f in Kansas, Oklahoma and Texas ;=

The Associated Press ‘
__,P_le-l-IShEd_JuhL_’L_ZD.DJ____ I
» Officials shut salmon fishing in seven coastal i o s i e e s en
g areas of California, Oregon e = 2 (S REe Y ——,
7 By Matt Weiser - mweiser@sacbee. CCE s Relentless N. Carohna
o Thursday, March 13, 2008 § West Looklng Agaln at (‘drought could be§

Wildlife officials moved Wednesday for 5 ; : o)

early closure of seven coastal salmon t? BUIIdIng NeW Dams (éievastatmg m 08

cof%s Valley wantsto sell surplus = By NICHOLAS K. GERANIOS — Mar 2, 2008 ?&ALEIGH N.C. (AP) — The record- 5
=

By Kathy Marks in Sydney
é Friday, 20 April 2007

Australia has warned that it will have to switch off the water supp
to the continent's food bowl unless heavy rains break an epic

™ -.."’ "\wf FA__'

S
7 irrigation water £ SPOKANE, Wash. (AP) — The Western states' “setting drought that has forced the "::1
,i San Jose Mercury News, USA — March 11, 20@ era of massive dam construction — which tamed  &gvernor t0~plead for C0n§ervat10n E
; rivers, swallowed towns, and created irrigated [T R e e ]
i. SCOTTS VALLEY Calif.—A Santa Cruz County t0\<\- aariculture. chean hvdronower and ‘hom
E bo sar ~actaintar _.and | . >lake Mead could run dry
Current Major Flooding in U.S. a Slgn of Things to Come: - y 2021, study warns
NOAA Urges Communities to Prepare During Flood {

;Arizona Republic, AZ - Feb 12, 2008{
;Cllmate changes and an unquenched ¢

i.demand for water on the Colorado  /
\Dn_m el A Al b Lo A Al-lea . AN

Safety Awareness Week (March 20, 2008)



Expanding Our Service

NOAA’s Water Resourcas praclgs

Forecasts of stream flow
provided at 4000 point
locations on rivers

Needed:

Forecasts of several water
resource elements provided
at all locations (grid), at

scale O-f event (hlgh NOAA water forecasts are made at
reSOluuon) the locations identified in red.
- Snow water equivalent

Snow depth & cover

Precipitation

Soil moisture

Runoff

Evaporation




Enhancing the Cornrnunicatjgnieli=lefele

RISK

* For over 30 years, the NWS has utilized a 3-tier, impact based, flood
severity scale with the categories minor, moderate, and major flooding

 For each NWS river forecast location, flood stage and the stage
associated with each of the NWS flood severity categories are

established in cooperation with local
public officials

NCC049-107-070200-
/O.NEW.KMHX.FL.W.0001.010407T1300Z-000000T0000Z/
/KINN7.1.ER.010407T1300Z.010412T0100Z.000000TO000Z.NO/
200 PM EDT FRI APR 6 2001

THE NATIONAL WEATHER SERVICE IN NEWPORT HAS ISSUED A

* FLOOD WARNING FOR NEUSE RIVER AT KINSTON

* FROM SATURDAY MORNING UNTIL FURTHER NOTICE

* AT 9 AM EDT FRIDAY THE STAGE WAS... 13.5 FEET

* MINOR FLOODING IS FORECAST * FLOOD STAGE 1S...14.0 FEET

* FORECAST...FLOOD STAGE WILL BE REACHED AT 900 AM SATURDAY. MAXIMUM
STAGE WILL BE 15.0 FEET AT 900 PM EDT WEDNESDAY. THE RIVER MAY REMAIN
ABOVE FLOOD STAGE FOR SEVERAL WEEKS. THE EXACT FLOOD DURATION IS
DIFFICULT TO PREDICT DUE TO THE VERY SLOW RISE AND FALL TIMES FOR THIS
RIVER.

* AT 14 FEET...WATER WILL BEGIN TO OVERFLOW INTO LOWLANDS ADJACENT TO

THE NEUSE RIVER. $$

Hydragraph | River at a Glance
|

Little W

1S Marle 7
Site Time (CST)

http://www.weather.gov/ahps/




Enhancing the Cornmunic tlon ofi Flood
RISK

 The Inland Flood Forecasting and
Warning System Act of 2002, Pub. Law
No. 107-258

PUBLIC LAW 107252 0CT, 28, 2002 11& STAT. 1731

Public Law 107252
107th Congross
An Act

v' Championed by Representative Bob e LD

Etheridge (2" District NC) e e St e o Bt o e

“’Irllul?ﬂﬂ
EECTION | SHORT TITLE. I mn%m
This Act may b clted s the “Inland Fload Foreomstbng and

Warning Eystam juct of 20027,
BEC, 2 AUTHORIZED ACTIVITIES, 18 D50 508

v Authorized NOAA to conduct activities to o o St o B
. . = 11 lll:ﬂ.l.m.:ql.ulnuﬂﬂondl influanced by comsial and
improve inland _floo_d forecas_tlng, develop a R L e e
new flood warning index, train and educate g s

Weather Sarvics p-rr.!m.un

udul.buuau
'Em“ Tagardin sall ﬂmul:uﬂg tachni
mmm 1K, a.uﬂu.!iufl‘.'hl-in]hnd

officials regarding improved forecasting A

orukglsts nnd the publlc the dangers and risks nasod-

techniques and the inland flood warning i B ‘ﬁ'am”’“:%"“‘“‘%
. Tagenreh mnd anatpsls of provious
index

Teseareh and modelin
|! ﬂqNIu I.uq.hud deplay o maw ﬂEud warning i

1.T\il:|d.l a.mnu omr#ﬁlm
Iuwtﬁ-ﬂ: trends in frequency ond severlty
nfinllnd mm.uhh
(El how 5 In cimnte, devalopment, and erosion
paticrmns might maks ceriain 'mgbu.l wulmerobls o more
oonklnual or escalnting flocd damngs in tha fitura.

BEC, B AUTHORIZATION OF AFFROPFIEIATIONS. 18 B0 sk
Thera aa authorisad 1o wmmmpnm o rm Matlonal Cosand: "

and _Atmnspharic Ing oui this Ark

£1,550,000 far cach D(I.bl fiscal penrs 2008 :h.m.l.g'h 200E, of which

100,000 for wach Flscal year ahall b avallsbls for compatitie

Amencas ' OAA National ;Weather Service: Protecting Lives, Livelif1c§>0ds, and A Way of Life”



Enhancing the Cornrmurnicatigpieii=lefele

RISK

e Since 2002, NWS has conducted extensive
outreach to objectively determine whether our
current flood severity index satisfies user needs

v'Partnered with Claes Fornell International (CFl)
Group to survey users of NOAA’s hydrologic
information via the American Customer Satisfaction
Index (ACSI)

v'Conducted user forums with State and Local Officials
in North Carolina

v'Partnered with David Ford Consulting Engineers, Inc
to conduct a national survey of emergency managers

v'Conducted additional local and regional user
outreach

eeeeeeeee o4

Evaluation of National
Weather Service Flood
Severity Categories and
Use of Gage Station Flood
History Information

National Weather Service
Customer Satisfaction Surve

Hydrologic Services Program

Executive Report 2006




Enhancing the Cornrnunicatjgnieli=lefele
RISK .

Customers are telling us they....

are familiar with NWS flood severity categories
find them useful
do not want changes to the existing flood severity indices

need communication of flood risk to be enhanced by use of
inundation graphics (maps)




Enhancing the Cornrmurnicatigpieii=lefele
RISK

Example Text-Based Flood Forecast

FGUS52 KALR 011551

Goal - To provide real-time flood S
inundation maps to emergency managers ods AMESTERINOVOI 2002

d u r I n g ﬂ O 0 d eV e n t S . EFCIREC:AST ISSUED BY NORTH CAROLINA FORECASTER
R s 115 R SR T 1)

» Used partnered data (LIDAR Topo ot g
Engineering Data) from FEMA and NC a0 B e 92 SBBY

Floodplain Mapping Program b =

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn

» Built unsteady hydraulic model for 73
miles of Tar River

 Mapped flood forecasts in a GIS and
presented results via the Web

« SERFC used as flood forecast tool
during Hurricane Isabel — Sept. 2003

09/16/1999 12:00 BM
Legend

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



© ATMOS,
© W ’fs%
%,

Neuse River at
Goldsboro, NC

Partnered with NC Floodplain Mapping Program Office, FEMA, and USGS
to develop prototype user-requested graphics to better convey flood threat

“Ameri%:afs OAA National ?Neather Service: Protecting Lives, Liveliliwc}ods, and A Way of Life”
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necing the Cornrnunicaijorieiimslefefe

Provided Web Access to 16 North Carolina Flood Inundation Map Libraries at
NWS forecast points on October 22, 2007

Hurricane Katrina Supplemental Funds are being used to create an additional
25-35 libraries in 4 Gulf Coast States

— National wumrﬂw-_ii
g: Advanced Hydrologic Predictiol Service
Heme o ogeication  seacrio: [ ©

Forecast Points with Sufficient Data for Inundation Mapping

Legend parneriing wan 100 vou Fiosa M &
* map_gites_20070830
STATES
STATE_NAME
Alabama

I Florida 4
Louisiana

— r.-- ! Mississippi
| I Texas

20 Amerlcas NOAA National ?Neather Service; Protecting Lives, Liveli cjmds, and A Way of Life”



NOAA-FEMA Parir

® 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




ring to Reduce Cosis zigjeSlplofel%s
cy .

\% 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)

 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.




Enhancing the Cornrnunicatjgnieli=lefele
RISK .

e For NWS river forecast locations

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

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

National Flood Inundation Mapping
Service Leader

NOAA's National Weather Service

FEMA National Flood Conference
Chicago, lllinois
May 9, 2008
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Presentation Focus

Making Informed Decisions
Water Forecasting
New AHPS Product
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Inundation Map Interface — Print Image
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Inundation Map Interface — Download Data Sets
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mapping
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get
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on your cell
phone.




National Weather SErVi€eE

-~ - -

Inundation Map Interface — Download Data Sets
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Inundation Map Interface — More Info
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Flood Mapping Science

Construction Engineering Design and
Software Improvements

Pre-1995
» Engineering Design
s Computer Aided Design\Drafting (CADD)

1995-2000
s'Geographic Information System
» Hydrology and Hydraulics Madeling
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Flood Mapping Science

Requlatory and Mappin
Improvements

2001-2005

* Flood Plain Management

« FEMA Map Modernization
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» Aerial Survey, Satellite
Imagery, LIDAR
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Flood Mapping Science

Risk Mapping Improvements
2005-2010

s Communication of Flood Risks
* Integration into NWS AHPS

» Collaboration/Partnerships with
NFIP Communities
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Flood Mapping Science

Risk Mapping Improvements
2008 - 2015

* More Affordable LIDAR DATA

* More Expertise in H&H/GIS
modeling

* More Collaboratioanartnsr;thl

 J
* More inundationgngmpthg in high
risk communities.
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Flood Mapping Science
National Risk Mapping Goals

«Safer, Smarter, and more
Resilient Communities.

*Reduce Repetitive Flood Losses

* Better Floodplain Management

gnn
sLower the Risks and Redu%ed the
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Larry Wenzel
National Hydrologic Outreach Services Leader

NOAA'’s National Weather Service

FEMA National Flood Conference
Chicago, lllinois
May 9, 2008
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Presentation Overview

Cool Stuff

NOAA and FEMA Partnership
Outreach; Activities

We Need Your Help

NOAA WX Radioer Drawing
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www.weather.gov/floodsafety/
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Cool Stuff!!
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Because floods can occur anytime/anywhere,
from the...

State House Your House
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..America needs both

and
to mitigate and manage risk.
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NWS Talks with America ...

*Trained 9,940 emergency
managers nationwide in joint
NOAA/FEMA weather-related
hazard courses.

Conducted 5,464 public forums

eConducted 40,838 media
Interviews

*Trained 95,438 Storm Spotters
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NOAA’s National Weather Service
&
FEMA’s FloodSmart
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Brochures

Unleashing Nature's Fury

thunderstorms..:
tornadoes.:

] ._l_a.__ng
T ropuaﬁ Cyclone Flooding
A Noadlv Tnland n:lno*(“ ‘ifc-.fent

WINTER STORMS

THE DECEPTIVE KILLERS

FLOODS

Weather
Safety:
Hurricanes
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Joint Brochure
National Weather Service / FloodSmart

FLOOD PREPARATION AND SﬁFETi" -

NAIPAAMCE PADERAM

THE RISK IS REAL
: IO LD 47 FLOODSMART GOV
THE FIRST STEP INJPROTECTING YOUR HOM
TE L Ereiy e ST - FLOOD IVSURANCE PROGHIM
AND FAMILY IS puzcuasmc_nnoa II_ISI.IR]H!‘.‘E'- olh
~UNDERSTAND YOUR FLOOD RISK AND KN OW WHERE i,

TO ACGESS FLOGD INFORMATION IN REAL TIME

TO ASSESS AND RESPOND 10 FLOOD THREATS.
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Flood Safety Awareness Week

WA WS NOAE. goy

National Weather Eerﬂ _ aWaTa,
Flood Safety

Home Hews Organization Search Search

Home

_ Flood Safety Awareness
bl  Flood Safety Awareness Week: March 17-21, 2008

Turn Around Don't Flandinm ic o rnacttn rnactthraat ta tha | initad Statac and ite tarritnricocs in all rFinnthe Afthao :
Drown rsda’g Flood | |

Tropical Cyc;lune & z Pt E 7 < Map Service Center
Inland Flooding i < FloodSmart: Learn more ahout the types of flood risks
o LT yaur home and property are facing.

Flood Hazard o~ r ey Lo 2 .
Mitigation - 1 T
o8- REE T E—aF A r000susnr.cov

Flood Safety = f An official site of the Mational Flood Insurance Program

: . P ——— * Federai Alliance for Safe Homes (FLASH)
LOntACt b e < AFlood Overview

o Implementation Sites

........ iy WY Taiwl Gagen
LD

347 Guagr s Dobbaiters) wifss men 38 1ass
B 55 g o o b

RogNR

Amencas NOAA National 2Weather Service: Protecting Lives, Livelilf)ods, and A Way of Life”
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Internet Sharing

Advanced Hydrologic Prediction Service

Weather Forecast Office Lincaln, IL

Adjacent Areas:

River Observations River Forecasts Within 48 Hours Frecipitation ] Download

03/11/2008 09:01 AM CDT
e e

Partners

<)

NOAA's National Weather Servi

WA WS N0E3.
4iATH,

Mational Conditions
Rivers
Satellite

e A Peoria - B . 05 Home Organization search [ =20
| (=} ! i

Ohserved Precip
N : Peoria LD O of . il Other Agencies
Local Cl_:lndl‘lll:lns sl Congerville SH Reference Manual
Warnings _c’_ ] | SGS Bureau of Land Management
Weather Forecast 5 z - E19 Documentation USGS Dataweh US Forest Semice
Radar

Ny,

)

USGS Mational Water Information System
Program Database
Management
Danville

Monticello ‘Trainingmrills
O

USDA Matural Resources Conservation Semvice

Oakford

oG - Advisory Committee on Water Information
Chandlerville € » Greenview
O

(USGS)

Bureau of Reclamation LIS Fish and Wildlife Service

Waterspots Page (Bureau of Reclamation)  Mational Resources Consesation Center
U3 Army Corps of Engineers FEMA

Case Studies Federal Energy Regulatary Corrmission Susguehanna River B,

Association of State Darmn Safety Officials, INC

hat is AHPS?

Facts E © Petersburg

Our Partners h Lagrange Other Agencies

© Riverton

Feedhack/Questions
:;%‘:::;zs::gac" RFC Field Support

WFOs and RFCs

Shelbyville ¥
(=] Other Links SH Reference Manual, E-19 Docs, Program Management, Training/Drills,
Other Agencies, Case Studies, RFC Field Support, WFOs/RFCs, Other Links

' Contact Us

Hutson Mational VWesther Service Disclaimer Privacy Policy
al Office of Climate, Water and Weather Services

Division

7 tom. districh@noss gov

hodfOther Agencies shtml

e FloodSmart Logo
* FEMA

“Amerié:a’ NOA/i National Weather Service: Protecting Lives, Livelifwf)ods, and A Way of Life”
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Internet Sharing

A FLOODSMART.GOV
The official site of the Mational Fiood Insurance Program
Hu ME ..........................................

....................................................... YOUR FLOOD RISK:

ABOUT THE NATIONAL
FLOOD INSURANCE PROGRAM

YOUR FLOOD RISK

Weather Warnings

> Flood Scenarios Check here regularly for critical updates about severe flood-causing weather.
# Flood Rizk Factors Waeather Links
* Hurricane Zeazon Mational YWeather Service
= pring Flooding MNational Dceanic and Atmospheric Administration
= Winter Flooding HOAMNatch All-Hazard Manitor
> West Coast Rainy Season Hational Hurricane Center
> Weather Warnings MOAAFIood Page
....................................................... UEGE Waterwatch

“America’s NOAA National Weather Service: Protecting Lives, Livelihoods, and A Way of Life”
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FEMA Insurance Outreach Materials
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The National Weather Service and you can build safer,
smarter, and more flood resilient communities.
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Videos and DVDs On-Line
www.weather.gov/os/water/Ahps.shtmi

The Hidden Danger: Low water Crossings
. Water Works: Careers in Hydrology
Moving Water: Adventure or Danger?
. Water Predictions for Life Decisions
NWS/The Weather Channel
« Water’s Fury

« Cyclone: S_ec_:ond Wave
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Turn Around Don’t Drown
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Turn Around Don’t Drown

FLO@DING" :1: SAFE!

Turn Around Don’t Drown

Bumper Sticker




Turn Around Don’t Drown

What if an emergency
manager knew how high

the water was going to be
over this bridge hours
before the road flooded?

Is this possible?
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Turn Around Don’t Drown

And, what if an emergency
manager had enough time

to place an incident sign
on the road before it
flooded to re-route traffic?

Is this possible?
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Data Type

© Inundation Levels
@ Flood Categories
® CurrentForecast

Irmage Type: 'O Standard (Faster Download) . Detailed (Slower Download)
Current Stage: 5.08 ftat 14:00 UTC 03/06

e (IR A g Yes, with Flood

26 26

- A~ S \\2pping capability!

19 19

16 16
5 14
14 14
i3 13

Flooding Begins

Transparency Level e B 100 vearFiood B 500 vearFlood
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Turn Around Don’t Drown

Incident Road Sign
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WHEN
FLOODED
TURN AROUND
DON'T
DROWN
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Turn Around Don’'t Drown

V. \ |

U.5. Department of Transporiake.. R WHEN

. 00

(‘ Federal Highway | &
@ Administration DONT

.-; - : -
'.'. American Association of
- Motor Vehicle Administrators
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. & Recreational Community
Managing Risk




Recreational Community
A T Making Informed
T e St St Decisions

@ Flood Categories
Image Type: @ Standard (Faster Download) @ Detailed (Slower Download)
current Stage: 5.08 tat 1

® CurrentiForecast

Inundation Levels
NAVDAS Stage

Flooding Begins !
L L .
E— . 100 Year Flood M 500 Year Flood

12 12

i, .
‘;ﬁm,-w,{f." e
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Could this event have been av0|ded’>
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Managing Risk

Data Type
© |nundation Levels
@ Flood Categories

@ Cunentorecast Image Type: @ Standard (Faster Download) @ Detailed (Slower Download)

Current Stage: 5.08 1t at 14:00 UTC 03706

Inundation Levels
HANDEE Stage

26 26
25 248
24 24
23 23
22 22
21 21
20 20
19 19

16 16
15 145
14 14
13 13

Flooding Bagins

12 12

Information for more informed decisions
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We Need Your Help

Charting Into the Future
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A
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National Weather Service
Customer Satisfaction Survey
Hydrolog

ic Services Program

Amerlcas N AA National §Neather Service: Protecting Lives, Livelit}f)ods, and A Way of Life”
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All Hazard Weather Radios

Weather Alert Radios for national
emergencies, tornados,
thunderstorms, hurricanes,
chemical spills, fires, natural and
man-made disasters,

NOAA Weather Radio Drawing




Forecasting Water from the Summit to the Sea




