Sizing Up Hurricanes:

Science, Forecasting, Impacts, and Preparedness

" Dr. Knabb, Directi
- National Hurricane Centet
* '« Miami, Florida, USA
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Hurricane Charley (2004)
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Charley’ s damage in
southwestern Florida




Hurricane Katrina (2005)
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Pictures by: Ultimate Chase Inc.

Storm Surge from Hurricane Katrina 2005
Gulfport Beach, Mississippi

Holiday Inn Storm Surge
Gulfport Beach, Mississippi




Hurricane Katrina (2005)




Saffir-Simpson Hurricane Wind Scale ‘.

with historical examples at landfall
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Tropical Storm | Category 1 Category 2 Category 3 Category 4 Category 5
Winds: 39-73 mph Winds: 74-95 mph Winds: 96-110 mph | Winds: 111-130 mph | Winds: 130-156 mph | Winds: > 156 mph
(34-63 kt) (64-82 kt) (83-95 kt) (96-113 kt) (113-136 kt) (> 136 kt)
Alberto 2006 Katrina 2005 Frances 2004 Katrina 2005 Charley 2004 Andrew 1992

Claudette 2003

Hurricane Claudetts comes ashore In Texas
184 UTC, 15 July 2003 | sous mamctwasaswrs
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Camille 1969
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OPERATIONAL COMMUNICATIONS

[Decision Support and/ Briefings
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1-441-293-5067 x402 Antigua

Bahamas. TROPICAL STORM KATRINAADVISORY#S
PROBABILITY (IN PERCENT) OF TROPICAL STORM FORCE WINDS
BERMUDA. —— . ot " WINDSAT LEAST 39 MPH

Bermuda 1-441.293.5067 2402, x400 (Director)

Dominican
Republic 1:809.788.1122

France
jorny and St. Mar
011-33 561078228

Nethertands o o, Saba. St Eustal
Antilles. 439 3367 and 3360

ond SU Masrtsn

= St Lucia 758.454.6550
011-637-8670708 Trinkdad: o anc Gronad 1.868.669-5465, 4727, and 3964
us. o Rico, U dait 1.787.2534501
DOMINICAN
REPUBLIC
- JAMAICA PUERTO
RICO.
ST.CROIX
1-876-960-8990 1-809-788-1122 1.787-253-4501

011.6265.263-64758

WMO Region IV Warning Responsibilities for other Countries
17584546550

Cayman's. [  1-345-949-4528 and 9455773 £ . ALID FOR 120 HOURS FROM
Cuba 0115378670708 and 8670712 GRENADA . 2 P]\’l EDT Wed Aug 24 ...TO...2 PM EDT Mon Aung 29
Jomaica 1:876-060.8990 o1 924-8040 ) 1-868-669-5465
/ TopAGO
Wesico 011.5255.263.64758 (thru 1) .
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Tropical Storm Debby
23-27 June 2012

— Major Mrncane
— urTcare
Tropical Storm
Tropical Depresion
Subtropial Storm
— Subtropical Dopression
- =« WavelLow
+ + « Exvovopeca
0% 0000 UTC Pos/Date
1200 UTC Position
PP Minimum Pressure
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St. Petersburg, FL (Oriana Sofia)

West Palm Beach, FL (ParsAreQk)

Lake Placid, FL (Skip Dent) Collier County, FL




Tropical Storm Debby
une 22-27, 2012
1341 sites

Debby
Rainfall

Maximum: 28.78"
Curtis Mill1 E, FL
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Ft. White, Santa Fe River, FL (George A
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rmstrong)

Middleburg, FL (Will Dickey/AP/Florida Times-Union)




Bayshore Blvd., Tampa, FL (Milleniumforce)

Cedar Key, FL (DreamingOfTheTropics)
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Hurricane Isaac
21 August - 1 September

mmmmm Major Hurricane
= Hurricane
Tropical Storm
Tropical Depression
Subtropical Storm
mmmmm Subtropical Depression
- — - Wave/Low
+—+—+ Extratropical

® 0000 UTC Position
094 1200 UTC Pos/Date
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Mote: The cone contains the probable path of the storm center but does not show

1
o

M,

B T T

o

\.\\\\\\\\\H\\

R LT I N

-\."'."\."\.\\.\.\.\-\."\

ST
T

/
Fa
-~
-
-
-
-
e
£
£
-~
-~

T T Y
T T
\.-\."\."\.\.'\.

s N
-f.-

]
.-"/////.—".-"/////.—".-"/."/f/.—".-’/
L A A A .—".-".f’
.-’/////.—".-’/////.—".-’/f///\.—".-'/

LT S S

'\.\."'\.

-

£
W
-~
.
-
-
-
£
b

e T o e
e T

_-——|=a—,_:_\\\\\\-\

Tropical Storm Isaac Current Information: &
Monday Auguest 27, 2012 Center Location 25.2 M 84.2 W
5 AM EDT Achwisory 25 Max Sustained Wind &5 mph
MWS Mational Hurricane Center Movement WHW at 14 mph

Potential Track Area: Watches:
[:l Day 1-3 Day 4-5 Hurricane Trop.Storm

the size of the storm. Hazardous condltlons can occur out5|de of the cone.

i

Forecast P05|t|un5'

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

5 3973 mph H 74110 mph M = 110mph

Warnings:

- Hurricane - Trop.Storm




1515 UTC 27 Aug 2012

| Storm Isaac
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Western Palm Beach County, FL
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Slidell, Louisiana.(Michael DeMocker/Times-Picayune)
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Laplace, Louisiana (Michael DeMocker/Times-Picayune) o mines Parish, Louisiana (Homeland Security Watch
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Isaac Advisory 13 with 2008 Cone

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.

Tropical Storm Isaac
Friday August23, 2012

5 AM EDT Achiisory 13

MNWS Mational Hurricane Center

Hermuda
:ﬁulhs
T
& an Sat
M.Erb Rico
#‘..:
o
7 . BOW 10} 70H 65
Current Information: @&

Center Location 16.1 N 70.0 W
kMax Sustained Wind 45 mph
Movement W at 15 mph

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D =39 mph

S 39-73mph H 74110 mph kM = 110mph

Potential Track Area:

C\;\Da}ﬂ—ﬂ FZ€ Day4s

Watches:

Hurricane Trop.Storm

Warnings:

- Hurricane - Trop.Storm
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Isaac Advisory 13 with 2013 Cone

MNote: The cone contains the probable path of the stormcenter_but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

Sermuda

Tropical Storm Isaac
Friday August23, 2012

5 AM EDT Achiisory 13

MNWS Mational Hurricane Center

B AMFn 7om 65

Current Information: @
Center Location 16.1 N 70,0 W
kMax Sustained Wind 45 mph
Movement W at 15 mph

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D =39 mph

S 39-73mph H 74110 mph kM = 110mph

Potential Track Area:

C\;\Da}ﬂ—ﬂ FZ€ Day4s

Watches:

Hurricane Trop.Storm

Warnings:

- Hurricane - Trop.Storm
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Major Hurricane
mmmm= Hurricane

Tropical Storm Hurricane Sandy

Tropical Dep.

Wave/Low 22-29 OCtObeI‘ 2012

++ + Extratropical

- 21 Position/date at 1200 UTC 115 m ph

PPP Minimum Pressure
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6- and 7-day Forecasts for Sandy
Were Initially Out to Sea

Good model agreement through 72 h.
More spread at days four through seven

NHC For

ecast




Large spread in track in track guidance at
days 5, 6, and 7. ECMWF shows U.S.
landfall, GFS on eastern edge of envelope




Models in Better Agreement
About 5 Days Before Landfall

Guidance in much better agreement.
All models show U.S. landfall.




. _Debby Forms &~
Diverging Forecast Guidance

Texas or Florida?

Tropical Storm Debby Track Guidance &
June 23, 2012 5 PM Advisory




Media and emergency
management briefings
began when Sandy was
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until well after final ’
landfall
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BULLETIN

HURRICANE SANDY ADVISORY NUMBER 21

NWS NATIONAL HURRICANE CENTER MIAMI FL AL182012
1100 AM EDT SAT OCT 27 2012

STORM SURGE...THE COMBINATION OF A DANGEROUS STORM SURGE AND THE
TIDE WILL CAUSE NORMALLY DRY AREAS NEAR THE COAST TO BE FLOODED BY
RISING WATERS. THE WATER COULD REACH THE FOLLOWING DEPTHS ABOVE
GROUND IF THE PEAK SURGE OCCURS AT THE TIME OF HIGH TIDE...

FL EAST COAST NORTH OF CAPE CANAVERAL...l1 TO 2 FT

NC SOUTH OF SURF CITY...l1 TO 3 FT

NC NORTH OF SURF CITY INCLUDING PAMLICO/ALBERMARLE SNDS...3 TO 5 FT
SE VA AND DELMARVA INCLUDING LOWER CHESAPEAKE BAY...2 TO 4 FT

UPPER CHESAPEAKE BAY...l1 TO 2 FT

OCEAN CITY MD TO THE CT/RI BORDER...4 TO 8 EFT

LONG ISLAND SOUND...RARITAN BAY...AND DELAWARE BAY...4 TO &8 FT

SURGE-RELATED FLOODING DEPENDS ON THE RELATIVE TIMING OF THE SURGE
AND THE TIDAL CYCLE...AND CAN VARY GREATLY OVER SHORT DISTANCES.
GIVEN THE LARGE WIND FIELD ASSOCIATED WITH SANDY...ELEVATED WATER
LEVELS COULD SPAN MULTIPLE TIDE CYCLES RESULTING IN REPEATED AND
EXTENDED PERIODS OF COASTAL AND BAYSIDE FLOODING. IN ADDITION...
ELEVATED WATERS COULD OCCUR FAR REMOVED FROM THE CENTER OF SANDY.
FURTHERMORE...THESE CONDITIONS WILL OCCUR REGARDLESS OF WHETHER
SANDY IS A TROPICAL OR POST-TROPICAL CYCLONE. FOR INFORMATION
SPECIFIC TO YOUR AREA...PLEASE SEE PRODUCTS ISSUED BY YOUR LOCAL
NATIONAL WEATHER SERVICE OFFICE.
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8th St./Ave. C, Manhattan, NY

OU UK Kevin barne

Jersey City, NJ (YouTube/echtjbm Long Beach, NY (YouTube/105Florida



Between Mantoloking
and Point Pleasant, NJ ,.
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Potential Storm Surge Flooding*

- Up to 3 feet above ground

Greater than 3 feet above ground Gulf of Mexico

Greater than & feet above ground

- Greater than 2 feet above ground

* Displayed flocding values indicate the water depth that has about a
one-in-ten [10%] chance of being exceedead.

Planned for experimental availability in 2014 |\ P | Bttt oo



Storm Surge Warning Prototype

Target of 2015 for public dissemination
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>torm Surge Breakout

Annual FEMA/NHC
Courses for
Emergency Managers

_,.5_;8 NHC Operations Breakout
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Annual WMO International Workshop at NHC
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Caribbean Hurricane Awareness Tour
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* Twitter: @NHC_Atlantic,

NHC Facebook & Twitter feeds

began in 2011

Social Media and NHC -~

@NHC_Pacific, @NHC_Surge,

@NHCDirector

Hurricane Awareness Week-

Public Service Anhouncements

:
4
Providing ana
weather to protect lives and property.
Miami, FL - http://www nh¢:noaa.gov/

2,713 0 111,209

¥ Follow

NOAA NWS National Hurricane Center *~

@ MNOAANWS National Hurricane Center

As of today, there are just 100 days left until the official start of
the 2013 Atlanti (June 1.
NHC is updating

s dnener, Baryics
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provided by NWS to explore the use o
S information. Posts here do not always reflect
rent official information, visit:

NHC Storm Surge Team Leader Jamie Rhome was in Washington
DC this w ng to the attendees of ESRI's Federal Users

ngton DC. (ESRI builds mapping software.)
w NHC uses mapping data to communicate

Storm Surge page to learn more:
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Weather-Ready Nation

Five Major Focus Areas

¥ Communications/Outreach

¥ Impact-based Decision Support Services
¥ Science & Technology Advances

¥ Information Delivery

Internal

¥ Innovative Partnerships

External to NOAA ‘ ' i




