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Presentation Outline

eTropical Rainfall/Flooding Forecast Challenges
eFlash Flood Warnings/Flash Flood Emergencies
eRiver Flood Warnings

oFlood Impacts & Safety

oSummary of Key Points




J Which of these storms caused the

most direct deaths in the United
States?

eCategory 5 Hurricane Andrew in 1992
eCategory 1 Hurricane Floyd in 1999

eTropical Storm Allison in 2001




It's Water, Not Win =

2 544 Fatalities From 1963—2012 oAlmost 50% the
Tornado Other deaths are due to

wind 3% 1%
storm surge

Offshore 8%

|
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oOver 80% of deaths
are due to water

<

Edward N. Rappaport, 2014: Fatalities in the United States from Atlantic Tropical
Cyclones: New Data and Interpretation. Bull. Amer. Meteor. Soc., 95, 341-346.

oWind causes less than
10% of deaths
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Ranked in terms of Direct Deaths

eCategory 1 Hurricane Floyd in 1999: 56 (48 drowning in
inland flooding)

eTropical Storm Allison in 2001: 41 Direct (24 in TX/LA, 22
in Houston Alone)

oCategory 5 Hurricane Andrew in 1992: 26




ategory of Storm Doesn’t Matter
for Impacts! (Especially Flood Related)

= = WIND: 157 mph or higher
Saffir-Sim pson o DAMAGE: Catastropic damage will occur
Hurricane Wind Scale -

__ P\ WIND: 130-156 mph
o0 00

J DAMAGE: Catastropic damage will occur
Category 1-95

WIND: 111-129 mph
DAMAGE: Devastating damage will occur

WIND: 96-110 mph
DAMAGE: Extremely dangerous winds will cause extensive damage

WIND: 74-95 mph @
DAMAGE: Very dangerous winds will produce some damage g ;
-
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Allison

1 517 June 2001

June 4 - June 18, 2001

Mlaps prioducad by the Southeast Regional C imata Centar
O ata for TX, OK, AR, L&, ME, and TN provided by the Sowibern Regional Chmate Center
Dato fof CT, DIE, MA WD, ME, NH, HJ, NY. FA RL YT, and W provided by the Marthe 21 R egion al Climate Center

Total Precipitation from Tropical Storm Allison
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P Tropical Storm Allison

— Rainfall Storm Totals

(Inches)
Southeast Texas Reports from WFOs Houston/Galveston and Lake Charles
Port of Houston (Harns County) 36.99 Pennington {Houston County) 15.60
Beaumont Research  (Jefferson County) | 27.24 Tomball Hooks Airport { Harris County) 15.02
Pearland Clover Fld. (Brazoria County) | 21.41 Hunstville (Walker County) 13.01
Houston Hobby Airport (Harns County) | 20.84 Segno (Polk County) 12.99
Deer Park (Harris County) 20.50 Sugarland Aurport (Fort Bend County) 12.17
Westbury (Harms County) 19.53 Newton (Mewton County) 12.08
League City, NWS  (Galveston County) | 19.41 Alvin  (Brazoria County) 11.23
Conroe  (Montgomery County) 1748 Baytown (Harris County) 983
Bush Intercontinental (Harrs County ) 1648 Galveston  (Galveston County ) Q.77

Harris County Office of Emergency Management ALERT System

Greens Bayou at Mt. Houston Plowy 3878 Gamers Bayou at Beltway 8 2472
Hunting Bayou at [-10 3583 Buffalo Bayou at Turming Basin 2291
Greens Bayou at Ley Road 33.66 Clear Creek at Telephone Road 2256
Cowart Creek at Baker (Friendswood) 2831 Greens Bayou at Bammel N Houston 2039
Vince Bayou at W. Ellaine 26.85 Bravs Bayou at Stella Link 19.76
Hunting Bayou at Lockwood 25.12 Buffalo Creek at Milam 16.02

Southern Louisiana Reports from WFOs New Orleans/Baton Rouge and Lake Charles

Thibodaux (Lafourche Parish) 29 86 Folsom (Saint Tammany Parish) 19.66
Salt Point  (Saint Mary Parish) 27.55 Convent (Saint James Pansh) 19.59
Slhidell, NWS (Saint Tammany Parish) 21.35 Baton Rouge (East Baton Rouge Parish) | 19.15
Gretna/Terrytown  (Jefferson Pansh) 21.30 St. Francisville (West Feliciana Parish) 19.11
Morgan City (Saint Mary Parish) 2096 Paradis (Lafourche Parish) 18.45
EATHE,
Reserve (Saint John The Baptist Parish) | 20062 Bogalusa (Washington Parish) 17.66 e
Breaux Bridge (Saint Martin Parish) 20.13 Jackson (East Feliciana Parish) 17.11
Pontchatoula (Tangipahoa Parish) 20.03 New Orleans Int’l (Jefterson Parish) 14.33




Storm Total Rain Range Forecast {(in): 08 AM Thu Jul 03 to 08 PM Fri Jul 04 2014
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Rainfall Forecast for Hurricane Arthur in 2014
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~ Note: The cone contains the probable path of the storm cenler,bul_d-(_)gﬁdl show
the size of the storm. Hazardous conditions can occur outside of the cone.

Hurricane Matthew

Tuesday October 4, 2016

11 AM EDT Advisory 26

NWS Mational Hurricane Center

Potential Track Area:
. Day 1-3 €-€ Day4a-5

Current Information: @
Center Location 18.9 N 74.3 W
Max Sustained Wind 145 mph
Movement N at 10 mph

Watches:
Hurricane Trop.Storm

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph
S 39-73 mph H 74110 mph M = 110mp

Warnings:

I Hurricane I Trop.Storm




Mote: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.,

Hurricane Matthew
Wednesday Ocivber 5, 2016

11 AM EDT Advisory 30

NWS National Hurricane Center

Potential Track Area:
CSDGYI-a Day 4-5
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Current Information: @
Center Location21.8 N 75.2 W
Max Sustained Wind 120 mph

Movement NW at 12 mph

Watches:

Hurricane Trop.Storm
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Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph
S 3973 mph H 74-110 mph M > 110mph

Warnings:
B Hurricane Trop.Storm
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allenge Affected Public Awareness

Hurricane Matthew Current Information: @ Forecast Positions:
Tuesday October 4, 2016 Center Location 188N 743 W @ Tropical Cyclone (O Post-Tropical

11 AM EDT Advisory 26 Max Sustained Wind 145 mph Sustained Winds: D =39 mph
NWS Mational Hurricane Center Movement M at 10 mph S 39-73 mph H 74110 mph M > 110mph
Potential Track Area: Watches: Warnings:

. Day1-3 (CE Dayas Hurricane Trop.Storm [ Hurricane I Trop.Storm

Hurricane Matthew Current Information: @ Forecast Positions:

Wednesday October 5, 2016 Center Location 21.8 N 752 W @ Tropical Cyclone () Post-Tropical
11 AM EDT Advisary 30 Max Sustained Wind 120 mph Sustained Winds: [ <39 mph
MWWS Mational Hurricane Center Movement MW at 12 mph S 3973 mph H 74110 mph M > 110mph
Potential Track Area: Watches: Warnings:

(= Day1-3 (T Dayas Hurricane Trop.Storm [ Hurricane [ Trop.Storm
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Rainfall {in)

Hurricane Matthew Additional Rainfall Forecast
Valid: 10/07/2016 08:00 AM - 10/09/2016 08:00 PM EDT
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Hurricane Matthew Additional Rainfall Forecast
Valid: 10/07/2016 08:00 AM - 10/09/2016 08:00 PM EDT
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This is a dangerous and life
10 threatening flooding event!
B « The rainfall forecast has increased to
i szl o 6 to 12 inches with locally higher
St amounts up to 15 inches possible
across Eastern NC.

Rainfall {in)

» Given already high water levels,
rainfall will have a difficult time
draining in coastal areas, making
the potential for rainfall flooding
higher, possibly combining with

NewportiMorehead ity North Carolina ronow us: 19700 storm surge to create higher

10/07/2016 01:03 PM EDT weather.gov/mhx . o

inundation along coastal areas.
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A Flash Flood Watch Is In Effect « Peak heavy rainfall could arrive
beginning Saturday well ahead of
Avoid unnecessary travel! the winds and continue through
s, Sunday.

%u If you must travel, remember to
S  “Turn Around, Don’t Drown!”
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Convey Preparedness Information

Flooding Potential Impacts From Flooding Rains
A AN A R T T | Rain Threat
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Potential for | To be safe, prepare for the potential of limited flooding impacts where peak rainfall
- some rainfall totals are near amounts conducive for flash flooding and/or rapid inundation.
- flooding

LITTLE TO LITTLE TO NONE
NONE

Little to no
rainfall flocding
anticipated

Flooding Rain
Threat
Extreme
High
S — Moderate
@@ ;.1’| Elevated

None to Little
Leaflet | Esri, HERE, Delorme, FAO, USGS, ERA, NPS

Mo immediate preparations needed to guard against excessive tropical rainfall.




ver Flooding Potential Using an Ensemble of Models
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o Flash Flood or Flood Watches issued with
around 48 hours of lead time for a heads up.

o Flash Flood Advisories can be issued for minor
nuisance type flooding. Some offices will also
issue areal flood warnings below flash flood
criteria.

o Flash Flood Warnings (FFW) are issued for
rapid rising water that creates a significant
threat to life and property! Action should be
taken immediately to retreat to higher ground
and travel is highly discouraged.

o After the rain ends, or the danger of flash
flooding has subsided, a Flood Advisory can be
issued to ramp down from the FFW as needed.
In the case of Matthew, Areal Flood Warnings .-

(FLW) were used to reflect the long term gj‘;
lingering flooding. o




_ Fypical Flash Flash

For the potential or occurrence of rapid water level rises resulting in......

o0 Roads impassable from deep water (2-3’ or greater)
o Widespread areas of deep water

o0 Flooding inside homes or other structures causing
damage

0 Vehicles becoming swept off a roadway

o Flowing water that could cause road wash-outs, scours,
sink holes, or loss of low-lying bridges

o0 Any sudden rise in water that could lead to fatalities or
significant damage

o Dam failures

Flash Flood Emergencies can be used in very rare
P 3 circumstances when catastrophic flooding is possible or
i ¢ occurring. Confirmation/support is obtained from EMs prior to

%

Vf Issuing. (Several were issued during Hurricane Matthew.)




Q3 [Radar Only] Valid: 10/08/2016 15:00:00 UTC

24 hr Accumulation

Flash Flood Warnings I
Issued @ 1201 & 1237 UTC m ,ﬂL
Flash Flood Emergency
Warnlng Issued @ 1532 UTC %i

e
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BULLETIN - EAS ACTIVATION REQUESTED

FLASH FLOOD WARNING

NATIONATL WEATHER SERVICE NEWPORT/MOREHERAD CITY NC
5322 PM EDT SAT OCT 3 2016

.. .FLASH FLOOD EMERGENCY FOR DUPLIN AND LENOIR COQUNTIES...

THE NATIONAL WEATHEE SERVICE IN MNEWPCRT HAS ISSUED A

* FLASH FLOCD WARNING FCR...
DUPLIN COUNTY IN EASTERN NORTH CAROLINA...
LENOIR COUNTY IN EASTERN NORTH CARCLINA...

* UNTIL 1115 EM EDT SATURDAY

* AT 511 PM EDT...EMERGENCY MANAGEMENT

ACROSS THE WARNED RAREA. & TO 10 INCHES OF RAIN HAS FALLEN ACROSS
DUPLIN AND LENCOIR CCOUNTIES. FLASH FLOCDING IS ALREADY OCCURRING.

THIS IS A FLASH FLOCD EMERGENCY FOR THE AREA OF

NORTHEEN DUFLIN
LENOIR COUNTY. THIS IS A
SEEE HIGHER GROUND NOW!

COUNTY AND THE SOUTHERN FORTICN OF
PARTICULARLY DANGERCUS SITUATION.

* SOME LOCATIONS THAT WILL EXPERIENCE FLOCDING INCLUDE...
EINSTON...WALLACE...WARSAW...LA GBANGE...MOUNT

EDDITIONAL RAINFALL AMOUNTS OF 4 TO & INCHES ARE POSSIELE IN THE
WARNED ARER. WATER RESCUES ARE UNDER WAY IN BOTH COUNTIES.

PRECAUTIONARY/PREPAREDNESS ACTIONS. ..

MCOVE TO HIGHER GROUND NOW. THIS IS AN EXTREMELY DANGEROUS AND

LIFE-THREATENING SITUATION. DO NOT ATTEMPT TC TRAVEL UNLESS YOU ARE

FLEEING AN AREZ SUBJECT TQ FLOODING CR UNDER AN EVACUATION CRDER.

QFFICIALS REPORTED HEAVY BAIN

CQLIVE...ROSE HILL..
BEULAVILLE...FENANSVILLE...HARRELLS...RINSTON REGIONAL JETPCRT...
FATSON. ..MAGNOLIA...GREENEVERS...PINK HILL...CALYPSO AND TEACHEY.

* AT 504 PM EDT...DOPPLER RADAR INDICATED HEAVY RAIN ACROSS THE
WARNED AREAR., WIDESPREAD 3 TO ¢ INCHES WITH LOCAL AMOUNTS TO &8
INCHES OF RAIN HAVE FALLEN ALREADY TODAY.

FLASH FLOODING IS ALREADY OCCURRING.

¥ SOME LOCATIONS THAT WILL EXPERIENCE FLOODING INCLULE...
JACESONVILLE...NEW BERN...EINSTON...HAVELOCE...MOREHEAD CITY...
NEWPORT. ..WALLACE...WARSAW...LA GRANGE...HARFKERS ISLAND...CEDAR
ISLAND...CAMP LEJEUNE CENTER...PUMPEIN CENTER...NEW RIVER
STATION...HALF MOON...PINEY GREEN...JAMES CITY...MOUNT OLIVE...
TRENT WOODS AND RIVER BEND.

RDDITICNAL RAINFALL AMOUNTS OF 4 TO & INCHES ARE POSSIBLE IN THE
WARNED AREAZ AND WILL WORSEN THE ALREADY SIGNIFICANT FLOODING THAT IS
IS A LIFE THREATENING SITUATION

OCCURRING ACROSS THIS REGION. THIS
AND NO TRAVEL IN THE WARNING AREA IS ADVISED.

PRECAUTIONARY/PREPARFDNESS ACTIONS...

TUEN ARQUND...DON'T DROWN WHEN ENCOUNTERING FLOODED ROADS. MOST FLOOD
DEATHS OCCUR IN VEHICLES.

BE ESPECIRLLY CAUTIOUS AT NIGHT WHEN IT IS HARDER TO RECOGNIZE THE
DANGERS OF FLOODING.
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Friday, June 28

Warning Type WEA Message |
Tsunami Warnin Tsunami danger on the coast. Go to high ground or move inland.
9 Listen to local news. —-NWS
Tornado Warnin Tornado Warning in this area til hh:mmtzT. Take shelter now.
- Check local media. -NWS
R mra il Nttt Eﬁ;gme Wind Warning this area til hhomm tzT ddd. Take shelter. —
. . Hurricane Warning this area. Check local media and authorities. -
Hurricane Warning NWS
Tvohoon Warnin Typhoon Warning this area til hhimm tzT ddd. Check local media
P 9 and authorities. -NWS
. Flash Flood Warning this area til hh:mm tzT. Avoid flooded areas.
Flash Flood Warning Check local media. -NWS
Dust Storm Warnin Dust Storm Warning in this area til hh:mm tzT ddd. Avoid travel.
- Check local media. -NWS

Faan

Emergency Alert

Flash Flood Warning this area til
6:00 PM EDT. Avoid flood areas.
Check local media. -NWS
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"lood Forec:
(Advanced Hydrologic Prediction Webpages)

National Weather Service

M Advanced Hydrologic Predictionise

Home News Organization Search for: _ © nws @ annoaA R

Local weather Mational Observations

forecast by
"City, ST"

ENE

Adjacent Areas:

Weather Forecast Office NewportMorehead City, NC Southeast River Forecast Center

River Observations River Forecasts Experimental Precipitation

Long-Range Flood Risk

Avto Refresh OFF ¢, & Print this map
O 31 total gauges ® 1 gauge in flood
| i O

Download

% witc O Forecast

*.L + Switch Basemap P
NaliqnﬂlCundiliuns | i S s b : Reset View O Probsbility
Rivers ey e f - -Lo W and forecasts

Satellite
Climate

Local Conditions

Warnings Phétg :

Weather Forecast < 1 A Lk | \ Minor Flooding

Radar i g Near Flood
Stage

AHPS Documentation i / \ > -
Usor Guids |
User Brochure -

Out of Service

What is AHPS? -
Facts At or Below Low
Our Partners Water Threshold

Feedback/Questions A = Concord| o i Cr <'-_nl M 3 I _cl_”\___as_t map Ep_dgte _
Provide BT ' pr

Feedback
Ask Questions

Disclaimer
oy

o
Esri, HERE, Garmin, FAO, USGS, EPA, NPS =]

weathergov

|on

e Available on each local
NWS Office Webpage

elnclude current levels
and forecasts when
available

eProvide flood category
threshold information,
impacts, and inundation
mapping in some
locations
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(Observations, Forecasts, and Flood Categories)

NEUSE RIVER AT KINSTON

Universal Time (UTC)
142 142 14Z 142 142 142 142 142 142
Oct 9 Oct 10 Oct 11 Oct12 Oct 13 Oct 14 Oct 15 Oct 16 Oct 17
35 -1 R AL . !

| Latest observed value: 2322 ft at

34
33 - EDT12-0Oct-2016. Flood Stage is 1
32 1= : . - - ——
31
30
29
28 -
A | 353
® 26 323
g 25 +29.4
n 24 -26.7
23 -24.2
22 & -21.7
21 + 19.5
20 17:3
19 153
18 ¢ 13.5
17 ‘ 118
16 = T 1 T T 1 T T 1 10.2
10am 10am 10am 10am 10am 10am 10am 10am 10am
Sun Mon Tue Wed Thu Fri Sat Sun Mon
Oct 9 Oct 10 Oct 11 Oct 12 Oct 13 Oct 14 Oct 15 Oct 16 Oct 17
Site Time (EDT)

---- Graph Created (10:15AM Oct 12,2016) —®— Observed —s— Forecast (issued 9:11AM Oct 12)

(s103) moj4

| KINN7(plotting HGIRG) "Gage 0" Datum: 10.9' |

|Ob=rvw'ons courtesy of US Geological Survey|




Flood Categories (in feet)

Moderate Flood Stage: 18

Action Stage: 13

Historic Crests

(1)28.31 fton 10M14/2016
(2) 2771 fton 09/231999
(3)25.00 fton O7/241919
(4)23.30 fton 09171996
(5)22.90 fton 101131964
Show More Historic Crests

(P): Preliminary values
subject to further review.

Recent Crests

(1)21.47 fton 05/03/2017
(2)28.31 fton 10142016
(3)14.53 fton 03152014
(4)13.93fton 02272014
(5)15.24 fton 01192014
Show More Recent Crasts

{P): Preliminary values
subject to further review.

Low Water Records

(1)1.46 fton 10/241996
(2)1.90fton 10/07/1951
(3)2.50 fton 09/08/1944

For more information on your flood
risk go to www.floodsmart.gov.

Upstream Gauge Downstream Gauge

(=]

Zoom Level1

T =lE = — e |
A5 o - e

L'N_O g

= = —rrig i VS wecaswel: - sl
g \ ] %
. 5 T 7
| = alf ] c
z N | g
| = =
| = 1 g
e B e (et | %
s —_— G {11] 158} __'_,' —WC K-St —
; |
r 1]
O Z
T g o o e L Sl e - - | -
Neuse Rdr_:r«_r_ -— { —W. Bright-st————é
e in I
o b g
- o s
| = q
l._ E 1
) T
— - —_ €L
B — on— S hireE St
\ ]
A 41 ft '
% —  ——S51i
b 1 |
\ |
N Ins 51.
. State of Morth Carolina DOT . r
Gauge Location ()

|KML

Latitude/Langitude Disclaimer: The gauge location shown in the above map is the
approximate location based on the latitudedongitude coardinates pravided to the

NWS by the gauge owner.

Disclaimer




| Flood Impacts & Photos ] A Collapse

If you notice any errars in the below information, please contact our Webmaster

27 Disastrous flooding. Comparable to the floods from Hurricanes Matthew and Floyd. All major roads on the south side of
Kinston will flood. Mumerous businesses and homes will have significant inundation. Most creeks in Lenair County will back
up and cause widespread flooding with homes and businesses inundated. In Griftan, the Contentnea Creek will back up and
cause major flooding inundating properties up to at least Main Street. Tick Bite will have extensive flooding with many homes
flooded.

25 Water will beqin to flood the intersection of HWY 258 and HWY 70. Mumerous homes and businesses flood along and south of
HWY 70. All major highways an the south side of Kinstan become impassible. The Contentnea Creek will back up and cause
major flooding in Grifton with homes and businesses inundated up to Main 5t. Major flooding will also occur in Tick Bite where
numeraus homes will be flooded. East of Kinstan, HWY 55 will become impassable at low spots around the bridge with same
homes flooded.

23 Many homes and businesses southeast of Kinston will flood. Highway 11 and numerous secondary roads will become
impassable. Water will flood the Rivermont area. In Grifton, the Contentnea Creek will back up and cause flooding of homes
and businesses along Water St. and Highland Blwd. Water will inundate some homes in Tick Bite.

21 Some homes and businesses southeast of Kinstan will beqgin to flood. Water will flood several secondary roads southeast of
Kinston as well as Highway 11. Water will back up Contentnea Creek and begin flooding homes near the creek in Grifton.
Water will surround hames in Tick Bite and cut off residents. Small streams across Lenoir, southern Fitt and narthern Craven
Counties will begin to flood secondary roads and may affect some homes.

18 ‘Widespread lowland flooding is likely adjacent to the river. Water will begin to approach some secondary roads over the
southeast sections of Kinston. Residents whao live in flood prone areas near the river should begin to move property to higher
ground.

17 ‘Widespread lowland flooding adjacent to the river can be expected. Campgrounds and picnic areas atthe Nature Centerin
Kinston begin to flood.

16 Low land flooding of the campground at the Nature Center can be expected.

14 ‘Water will begin to overflow into lowlands adjacent to the river.
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Projected Impacts: Disastrous
flooding. Comparable to the
flood from Hurricane Floyd. All
major roads on the south side
of Kinston will flood. Up to two
feet of water will likely be on
Highway 70 in Kinston.
Numerous businesses and
homes will flood.

Image left: NWS Flood
Inundation map at 28.3’ for
Kinston. Blue indicates areas
of inundation.
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Tools Used for Assessing Damages and

Modifying Flood Stages/Impacts

olt is imperative to survey both during
and after water recedes to assist in
better identifying impacts and refining
flood categories and impact
statements for future events.

eLocal NWS teams perform in the field
river surveying, as well as the USGS and
often state agencies.

oRapid Response Flood Imagery taken
by NOAA Remote Sensing Division is
also beneficial

oDuring Matthew, drone and helicopter
footage posted by general public and
news media was valuable, as were
flood pictures from the public
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Hurricane Matthe_w Fatalities in North Cargli

= R

7 fatalities were reported across North Carolina, most from

freshwater inland flooding

» Freshwater, inland flooding was responsible for 21 fatalities
with 18 of those occurring in or related to vehicles in
floodwaters.

« At least 3 victims drove around barricades

e 2 victims were wind related

* Not a single fatality reported in the North Carolina coastal
counties.

Hurricane Matthew Fatalities by County
Updated 20161030

1 Fatality reported
2 Fatalities reported

3 Fatalities reported E HWS Raleigh, HC
I 4 Fatalities reported www.weather.govraleigh



Flowing-Water Ne

(Hurricane Matthew)
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12 inches of water

can sweep a car off the road!
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Key Lessons to Remember

eUnderstand Category and track of storm does not inform on
impacts, don’t let guard down!

eHeavy rains and flooding can preceded strong winds, do not delay
evacuations.

eNever drive through flooded roadways! Make plans to be off the
road and remain off the road during any tropical system!

oDeep water can linger and rivers rise for days to come following a
storm.

ePurchase flood insurance!
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~ Thanks for Your Time and
Attention!

eNWS AHPS: https://water.weather.gov/ahps
eFlood Safety Awareness: https://www.floodsafety.noaa.gov
e TADD: https://tadd.weather.gov/

oWireless Emergency Alerts:
http://www.nws.noaa.gov/com/weatherreadynation/wea.html

” WHEN
FLOODED



https://water.weather.gov/ahps
https://www.floodsafety.noaa.gov/
https://tadd.weather.gov/
http://www.nws.noaa.gov/com/weatherreadynation/wea.html
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