Wind Speed and Intensity
Probability Products

{ Notg: The cone contains the probable path of the storm center but docs not show
30N The size of the storm. Hazardous conditions can occur outside of the cone.
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How Can You, as Decision Makers, Deal
with Forecast Uncertainty?

TD 11 (later
Hurricane Ida)
Advisory Number 1

Issued 10:00 AM EST
4 November 2009

NHC probability products can help



Forecast Track Errors

NHC 5-Year Averages

Track errors increase about
40 nautical miles per day
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Forecast Track Errors
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Forecast Intensity Errors

NHC 5-Year Averages

Intensity errors increase
for the first 2-3 days and
then level off.
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Forecast Intensity Errors

NHC 5-Year Averages

Intensity errors increase
for the first 2-3 days and
then level off.
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Wind Speed Probabilities

How Likely. Arrival Times. Inland Threat

<, Tropical Storm Force Wind Speed Probabilities
V For the 120 hours (5 days) from 2 PM EDT Tue Jul 1 to 2 PM EDT Sun Jul &

Graphics depicts location-
specific cumulative
Fm_he120?09:3‘(2‘(?;3{",;”&§£E§‘1UE’58?%2‘HM%%T;MJm6 o probabilities of tropical-
storm-force, 58 mph, and
hurricane-force winds.
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Wind Speed Probabilities

How are they generated?

* 1,000 realistic alternative

scenarios are created

— Official NHC forecast

— Historical NHC track and
intensity forecast errors

Climatology and persistence
wind radii model

Weakening over land

Track model spread

Past NHC track forecast errors are
correlated to the spread of track
model guidance




Wind Speed Probabilities

How are they generated?
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New York City, NY

590 of 1,000 scenarios

produce tropical storm
‘winds at that location.




Wind Speed Probabilities

How are they generated?

(i

New York City, NY
590/1,000 = 59%

chance of TS force winds
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NHC Forecast Cone

The cure for the skinny black line?

the size of the storm. Hazardous conditions can occur outside of the cone.
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NHC Forecast Cone

No worries, not in the cone?

 The cone only displays
information about track
uncertainty

e |t contains no information about
specific impacts

* Tropical Cyclone impacts can
occur well outside the area
enclosed by the cone

— TC center is expected to move
outside the cone about 1/3 of the
time
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Hurricane Charley

Would alternate scenarios help?

Legend

Official Track Wind Probability
knots knots

65 -200 —114- 124
135 - 200




Chances of hurricane-force winds
at Tampa Bay and Port Charlotte

30%

are both around

Port Char

HURRICANE CHARLEY 64-KT WIND PROBABILITIES FOR 5 DAYS EHDING 12 UTC 17 AUGUST 2004




Wind Speed Probabilities

How Likely. Arrival Times. Inland Threat

PANAMA CITY FL 34 1 11{12) 20(32) 13({45) 7{(52) 1(53) 1{54)

. o gre efe_, o AMAME CITY FL 50 X X[ X) 3{ 3) 407 3{1a) 1{11) X({11)

= Locatlon-speCIflc prObabllltles ANAMA CITY FL 64 X X(X) X(X) 1(1) 1(2) X(2) X(2)
o COLUMBUS GA 34 X () 303 & 9) 11{20) 2{22) 1{23)

— Tropical-storm-force * (¥ steste mea 22 1@
MONTGOMERY AL 34 X X X) T{ 7y 1o{l7) 18({35) 3(38) 1({3%9)

— 58 mph MONTGOMERY AL 50 X X( X) X(X) X(X 5(5 2(7) K7
MONTGOMERY AL 64 X A X X) XX 1{ 1) 1{ 2) ( 2)

— Hurrlcane'force PENSACOLA FL 34 X &( &) 24(30) 25(55) 14(89) 2(71) {71}
PENSACOLA FL 50 X X{ X) 2( 2) 14(1&) 12{28) 1{29) 1(30)

PENSACOLA FL 64 X X{ X) H(X) 4( 4) S5{9) 2{11) ¥(11)

o GEMX 200N 870W 34 2 19(21) 45(66) 14(30) 3(83) 1(84) X(34)
Text prOd uct GFMX 290N 870W 50 X 1( 1) 24(25) 18(43) 3(46) 1(47) X(47)
GRMX 290N 370W 64 X X( X) S5(5) 10(15) 3(18) 1(19) X(19)
L Ll
(fl)(Ed set of IocatlonS) 0BTLE AL 34 K 3(3) 22(25) 31(36) 20(76) 2(78)  K(78)
. N MOBTLE AL 50 X X(X) 2(2) 15(17) 21(38) 2(40)  X(40)
— Cumulative probab|||t|es MOBILE AL 64 X X(X) X(X) 3(3) 12(15) 1(18 X(16)
— 0 t babiliti GULFPORT M5 34 X 3( 3) 22(25) 33(58) 21(79) 2(81) X(&1)
nset probanllities GULFPORT M5 50 X X( X) 2( 2) 19(21) 22(43) 2(45) X(45)
GULFPORT MS 64 ¥ X(X) X(X) S§(5) 13(18) 2(20) X(20)
STENNIS 5C 34 X 2( 2) 19(21) 32(53) 23(76) 3(79) 1(80)
STENNIS 5C 50 X X(X) 1( 1) 15(16) 22(38) 2(20) X(40)
STENNIS 5C 64 X X(X) X(X)  4( 4 12(16) 1(17) X7
BURAS LA 38 ¥ 5(5) 29(34) 33(67) 14(81) 2(83) 1(84)
BURAS LA 50 X X(X) 5(5) 25(30) 15(45) 2(47) X(47)
BURLS LA 64 X X(X) 1(1) 8(9) 11{20) 1(21) X(21)

CFMX 280N 890W 34 ¥ 13(13) 47(€0) 1a(78) 5{23) 1(84) (&84
GEMX 280N 890W 50 X X{ ¥) 23(23) 19{42) 5{47) 1{43)  H{43)
GFMX 280N 890W 64 X X{ ¥) S{ 5} 12{17) 4{21) E(21l) 1{23)
JACKSON MS 34 X X( X))  3(3) 11(14) 33(47) &(53) 1(54)

JRCESON MS 50 X X(¥)  X(X) X(X 12(12) 4({l6  E(l§)



Wind Speed Probabilities

How Likely. Arrival Times. Inland Threat

* Location-specific probabilities
— Tropical-storm-force
— 58 mph
— Hurricane-force

* Text product
(fixed set of locations)
— Cumulative probabilities
— Onset probabilities

* Graphical product
— Cumulative probabilities for
points over a large domain
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Wind Speed Probabilities

Text Product
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News Organization Search @ nws @ annoas EN

Depicts location-
specific probabilities
* Tropical-storm-force

Local forecast by
"City, St or "ZIP"

3

Alternate Formats

TROPICAL DEPRESSION ONE WIND SPEED PROBABILITIES NUMBER 1
NWS NATIONAL HURRICANE CENTER MIAMI FL AL012014
0300 UTC TUE JUL 01 2014

Text | Mobile ‘,
Email | RSS & - - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - - |
About Alternates

C‘i’_‘:i't‘;“;t‘ ;3;‘::;35 FROM FROM FROM FROM FROM FROM FROM

Past Advisories TIME 12Z WED 00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN
Audio/Podcasts PERIODS TO TO TO TO TO TO TO

About Advisories 00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN 12Z MON

Marine Forecasts

Atlantic & E Pacific FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)

Gridded Marine |

SULLE e LOCATION KT

Tools & Data

Satellite | Radar

R e OCEAN CITY MD 34 X(X) X(X) X(X) 1(1) 20(21) 1(22)
Aircraft Recon OCEAN CITY MD 50 X( X) X( X) X( X) X( X) 5( 5) 1( 6) ~
GIS Datasets OCEAN CITY MD 64 X( X) X( X) X( X) X( X) 1( 1) X( 1)

Data Archive

Development RICHMOND VA 34 X( X) X( X) X( X) 2( 2) 10(12) X(12)
Experimental

Research

Forecast Accuracy NORFOLK NAS 34 X( X) X( X) X( X) 5( 5) 19(24) X (24)
Outreach & Education NORFOLK NAS 50 X( X) X( X) X( X) X( X) 4( 4) X( 4)
Prepare

Storm Surge NORFOLK VA 34 X( X) X( X) X( X) 5( 5) 21(26) X (26)

About Cyclones NORFOLK VA 50 X( X) X( X) X( X) X( X) 5( 5) X( 5)
Cyclone Names

Wind Scale WALLOPS CDA 34 X(X) X(X) X(X) 1(1) 20(21) 1(22)




Wind Speed Probabilities

Text Product

weather.gov
wthlw,
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News Organization Search @ nws @ annoas EN

Depicts location-
specific probabilities

Local forecast by
"City, St or "ZIP"

3

TROPICAL DEPRESSION ONE WIND SPEED PROBABILITIES NUMBER 1
NWS NATIONAL HURRICANE CENTER MIAMI FL AL012014

Rl 0200 0TC TUR JUL 0% 2014 * Tropical-storm-force
Text | Mobile |
Email | RSS@ - - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - - 1
About Alternates N 58 mph
C‘i’_‘:i't‘;“;t‘ ;3;‘::;35 FROM FROM FROM FROM FROM FROM FROM

Past Advisories TIME 12Z WED 00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN
Audio/Podcasts PERIODS TO TO TO TO TO TO TO

About Advisories 00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN 12Z MON

Marine Forecasts

INENTE AT "l FORECAST HOUR (12)  (24) (36) (48) (72) (96)  (120)

Gridded Marine |
e LOCATION KT

Tools & Data

Satellite | Radar

e OCEAN CITY MD 34 X(X) X(X) X(X) 1(1) 20(21) 1(22)

Aircraft Recon OCEAN CITY MD 50 X( X) X( X) X( X) X( X) 5( 5) 1( 6)

GlS Datasets OCEAN CITY MD 64 X( X) X( X) X( X) X( X) 1( 1) X(1)

Data Archive o
Development RICHMOND VA 34 X( X) X( X) X( X) 2( 2) 10(12) X(12)
Experimental

Research

Forecast Accuracy RIS 34 X(X) X(X) X(X) 5(5) 19(24) X(24)
ATl NORFOLK NAS 50 X( X) X( X) X( X) X( X) 4( 4) X( 4)

Prepare

Storm Surge NORFOLK VA 34 X( X) X( X) X( X) 5( 5) 21 (26) X (26)

About Cyclones NORFOLK VA 50 X(X) X(X) X(X) X(X) 5(5) X(5)

Cyclone Names

Wind Scale WALLOPS CDA 34 X(X) X(X) X(X) 1(1) 20(21) 1(22)




Wind Speed Probabilities

Text Product

Local forecast by
"City, St or "ZIP"

3

Alternate Formats
Text | Mobile
Email | RSS®
About Alternates

Cyclone Forecasts
Latest Advisory
Past Advisories
Audio/Podcasts
About Advisories

Marine Forecasts
Atlantic & E Pacific
Gridded Marine
About Marine

Tools & Data
Satellite | Radar

Analysis Tools
Aircraft Recon
GlS Datasets
Data Archive

Development
Experimental
Research
Forecast Accuracy

Outreach & Education
Prepare
Storm Surge
About Cyclones
Cyclone Names
Wind Scale

Hews Organization Search

TROPICAL DEPRESSION ONE WIND SPEED PROBABILITIES NUMBER 1
NWS NATIONAL HURRICANE CENTER MIAMI FL AL012014
0300 UTC TUE JUL 01 2014

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

FROM FROM FROM FROM FROM FROM FROM
TIME 12Z WED 00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN
PERIODS TO TO TO TO TO TO TO
00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN 12Z MON
FORECAST HOUR (12)  (24) (36) (48) (72) (96)  (120)
LOCATION KT
OCEAN CITY MD 34 X X(X) X(X) X(X) 1(1) 20(21) 1(22)
OCEAN CITY MD 50 X X(X) X(X) X(X) X(X) 5(5) 1( 6)
OCEAN CITY MD 64 X X(X) X(X) X(X) X(X) 1(1) X(1)
RICHMOND VA 3 X X(X) X(X) X(X) 2(2) 10(12) x(12)
NORFOLK NAS 3 X X(X) X(X) X(X) 5(5) 19(24) x(24)
NORFOLK NAS 50 X X(X) X(X) X(X) X(X) 4(4) X(4)
NORFOLK VA 3 X X(X) X(X) X(X) 5(5) 21(26) X(26)
NORFOLK VA 50 X X(X) X(X) X(X) X(X) 5(5) X(5)
WALLOPS CDA 3 X X(X) X(X) X(X) 1(1) 20(21) 1(22)

@ nws @ annoas EN

weather.gov
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Depicts location-
specific probabilities
*Tropical-storm-force
*58 mph
*Hurricane-force



Wind Speed Probabilities

Text Product

National WEélt.ﬁer ' rvice ujef:tgef;i:v
- - & , = =
National Hurricane Centel 5.,

News Organization Search @ nws @ annoas EN

Depicts location-
specific probabilities
*Tropical-storm-force
*58 mph

Local forecast by

“City, St” or "ZIP" TROPICAL DEPRESSION ONE WIND SPEED PROBABILITIES NUMBER 1
[ NWS NATIONAL HURRICANE CENTER MIAMI FL AL012014

Alternate Formats 0300 UTC TUE JUL 01 2014
Text | Mobile

Email | RSS® - - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -
About Alternates

Cyclone Forecasts FROM FROM FROM FROM FROM FROM FROM .

i ° -
tiﬁﬂﬂ;fgg TIME 12Z WED 00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN Hurricane force
Audio/Podcasts PERIODS TO TO TO TO TO TO TO
About Advisories 00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN 12Z MON
Marine Forecasts P
INENTE AT S FORECAST HOUR (12)  (24) (36) (48) (72) (96)  (120) Onset probab|||t|es
Gridded Narinme |
About Marine ] « .

LOCATION KT
Tools & Data .~ eIndividual
Satellite | Radar 4 4
Analysis Tools OCEAN CITY MD 34 X X(X) X(X) X(X) 1(1) 20(21) 1(22) time perlods
Aircraft Recon OCEAN CITY MD 50 X X( X) X(X) X(X) X(X) 5(5) 1( 6) ‘
GIS Datasets OCEAN CITY MD 64 X X(X) X(X) X(X) X(X) 1(1) X(1) ‘
Data Archive
Development RICHMOND VA 3 X X(X) X( X) X( X) 2( 2) 10(12) X(12)
Experimental
Research
Forecast Accurncy NORFOLK NAS 3 X X(X) X(X) X(X) 5(5) 19(24) X(24)
T I [VORFOLK NAS 50 X X(X) X( X) X( X) X( X) 4( 4) X( 4)
Prepare
Storm Surge NORFOLK VA 3 X X(X) X(X) X(X) 5(5) 21(26) X(26)
About Cyclones NORFOLK VA 50 X X(X) X(X) X(X) X(X 5(5) X(5)

Cyclone Names
Wind Scale

WALLOPS CDA 3 X X(X) X(X) X(X) 1(1) 20(21) 1(22)



Wind Speed Probabilities

Text Product

Local forecast by
"City, St or "ZIP"

Alternate Formats
Text | Mobile
Email | RSS®
About Alternates

Cyclone Forecasts
Latest Advisory
Past Advisories
Audio/Podcasts
About Advisories

Marine Forecasts
Atlantic & E Pacific
Gridded Marine
About Marine

Tools & Data
Satellite | Radar

Analysis Tools
Aircraft Recon
GlS Datasets
Data Archive

Development
Experimental
Research
Forecast Accuracy

Outreach & Education

Prepare

Storm Surge
About Cyclones
Cyclone Names
Wind Scale

3

weather.gov
National WEather rvice Lt

National Hurrlcane

&

p‘
ﬂyn

News Organization Search @ nws @ annoas EN

TROPICAL DEPRESSION ONE WIND SPEED PROBABILITIES NUMBER 1
NWS NATIONAL HURRICANE CENTER MIAMI FL AL012014
0300 UTC TUE JUL 01 2014

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

FROM FROM FROM FROM FROM FROM FROM
TIME 12Z WED 00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN
PERIODS TO TO TO TO TO TO TO
00Z THU 12Z THU 00Z FRI 12Z FRI 12Z SAT 12Z SUN 12Z MON

FORECAST HOUR (12)  (24) (36) (48) (72) (96)  (120)
LOCATION KT

OCEAN CITY MD 34 X X(X) X(X) X(X) 1(1) 20(21) 1(22)
OCEAN CITY MD 50 X X( X) X(X) X(X) X(X) 5(5) 1( 6)
OCEAN CITY MD 64 X X(X) X(X) X(X) X(X) 1(1) X(1)
RICHMOND VA 3 X X(X) X(X) X(X) 2(2) 10(12) x(12)
NORFOLK NAS 3 X X(X) X(X) X(X) 5(5) 19(24) x(24)
NORFOLK NAS 50 X X(X) X(X) X(X) X(X) 4(4) X(4)
NORFOLK VA 3 X X(X) X(X) X(X) 5(5) 21(26) X(26)
NORFOLK VA 50 X X(X) X(X) X(X) X(X) 5(5) X(5)
WALLOPS CDA 3 X X(X) X(X) X(X) 1(1) 20(21) 1(22)

Depicts location-
specific probabilities
*Tropical-storm-force
*58 mph
*Hurricane-force

Onset probabilities
*Individual time period

Cumulative
probabilities



Wind Speed Probabilities

Graphical Product

. Hurricane Force Wind S[?eed Probabilities &
" For the 120 hours (5 days) from 2 PM EDT Tue Jul 1 to 2 PM EDT Sun Jul 6 ey

SN

Depicts location-
specific probabilities
*Tropical-storm-force
*58 mph
*Hurricane-force
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951 9O 850 . —seuw_  7HE . 7omW 65H 60H 55H 50H 450 400

Probability of hurricane force surface winds (1-minute average >= 74 mph) from all tropical cyclones
& indicates TROPICAL STORM ARTHUR center location at 2 PM EDT Tue Jul 1 2014 (Forecast/Advisory #4)
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Wind Speed Probabilities

Tropical Storm Isaac

TROPICAL STORM ISAAC WIND SPEED PROBABILITIES NUMBER 21
NWS NATIONAL HURRICANE CENTER MIAMI FL AL092012
0900 UTC SUN AUG 26 2012

Chance of Hurricane Force Winds

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - - . . MReYV[=]§ the 5-day forecast (cumulative)
FROM  FROM  FROM  FROM  FROM  FROM  FROM
TIME 06Z SUN 18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU
PERIODS TO TO TO TO TO TO TO

18Z SUN 06z MON 18Z MON 06Z TUE 06Z WED 06Z THU 06Z FRI

FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)

LOCATION KT

PANAMA CITY FL 34 X 3( 3) 22(25) 30(55) 16(71) 2(73) 1(74) i ~t—  yi. SRS "N "m0 0
PANAMA CITY FL 50 X X( X) 1( 1) 13(14) 15(29) 2(31) 1(32
PANAMA CITY FL 64 X X( X) X(X) 3(3) 6(9 2(11)

PENSACOLA FL 34 X X( X) 10(10) 32(42) 31(73) 5(78) X (78)

PENSACOLA FL. 50 X X( X) X(X) 6( 6) 28(34) 5(39) 1(40
PENSACOLA FL. 64 X X( X) X(X) 1( 1) 14(15) 3(18) >

MOBILE AL 3 X X(X) 5(5) 24(29) 35(64) 8(72) 1(73) - : :
MOBILE AL 50 X  X( X) X(X)  3(3) 22(25) 8(33)  1(34) ittt S A
MOBILE AL 64 X X(X) X(X) 1(1) 8(9) 4(13) : ; : ™ :

GULFPORT MS 34 X X(X) 3(3) 21(24) 34(58) 10(68) 1(69)
GULFPORT MS 50 X X( X) X(X) 2(2) 19(21) 7(28) 2(30
li(12)

GULFPORT MS 64 X X(X) X(X) X(X) 8(8 3(l1)
BURAS LA 34 X X(X) 4(4) 19(23) 31(54) 7(61) 1(62) - : 5 S5 :
BURAS LA 50 X X(X) X(X) 2(2) 18(20) 6(26) 1(27) | - : : :

i avn vum D vum o o e
BURAS LA 64 X X( X) X( X) X( X) 7(7) 4(11) 4(11) _ Probability of hurricane force surface winds (1-minute average >= 74 mph) from all tropical cyclones

< indicates TROPICAL STORM ISAAC center location at 2 AM EDT Sun Aug 26 2012 (Ferecast/Advisory #21)
[ I I I I
oo 10% 20% 0% 30% S0% 60% 70% 80% 090%  100%




Wind Speed Probabilities

Tropical Storm Isaac

TROPICAL STORM ISAAC WIND SPEED PROBABILITIES NUMBER 21 .
NWS NATIONAL HURRICANE CENTER MIAMI FL AL092012 HOW Ilkely are

0900 UTC SUN AUG 26 2012 .
Tropical Storm
(34kt) winds at

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SUN 18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU
PERIODS TO TO TO TO TO TO TO

18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU 06Z FRI

Pensacola, FL over
the next 5 days?

FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)

LOCATION KT

PANAMA CITY FL 34 X 3( 3) 22(25) 30(55) 16(71) 2(73) 1(74)
PANAMA CITY FL 50 X X( X) 1( 1) 13(14) 15(29) 2(31) 1(32)
PANAMA CITY FL 64 X X( X) X(X) 3(3) 6(9) 2(11) 1(12)

PENSACOLA FL 34 X X( X) 10(10) 32(42) 31(73) 5(78) X (78)

PENSACOLA FL. 50 X X( X) X( X) 6( 6) 28(34) 5(39) 1(40) h PensaCOIa’ FI_

PENSACOLA FL 64 X X( X) X( X) 1( 1) 14(15) 3(18) X(18)

MOBILE AL 3 X X(X) 5(5) 24(29) 35(64) 8(72) 1(73)
MOBILE AL 50 X X( X) X(X) 3(3) 22(25) 8(33) 1(34)
MOBILE AL 64 X X(X) X(X) 1(1) 8(9) 4(13) 1(14)

GULFPORT MS 34 X X(X) 3(3) 21(24) 34(58) 10(68) 1(69)
GULFPORT MS 50 X X(X) X(X) 2(2) 19(21) 7(28) 2(30)

e e e o e o~ s et e % - e P~ a



Wind Speed Probabilities

Tropical Storm Isaac

TROPICAL STORM ISAAC WIND SPEED PROBABILITIES NUMBER 21
NWS NATIONAL HURRICANE CENTER MIAMI FL AL092012
0900 UTC SUN AUG 26 2012

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SUN 18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU
PERIODS TO TO TO TO TO TO TO

18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU 06Z FRI

FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)

LOCATION KT

PANAMA CITY FL 34 X 3( 3) 22(25) 30(55) 16(71) 2(73) 1(74)
PANAMA CITY FL 50 X X( X) 1( 1) 13(14) 15(29) 2(31) 1(32)
PANAMA CITY FL 64 X X( X) X(X) 3(3) 6(9) 2(11) 1(12)

PENSACOLA FL 34 X X( X) 10(10) 32(42) 31(73) 5(78) X (78)
PENSACOLA FL 50 X X( X) X( X) 6( 6) 28(34) 5(39) 1(40)
PENSACOLA FL 64 X X( X) X( X) 1( 1) 14(15) 3(18) X(18)

MOBILE AL 3 X X(X) 5(5) 24(29) 35(64) 8(72) 1(73)
MOBILE AL 50 X X( X) X(X) 3(3) 22(25) 8(33) 1(34)
MOBILE AL 64 X X(X) X(X) 1(1) 8(9) 4(13) 1(14)

GULFPORT MS 34 X X(X) 3(3) 21(24) 34(58) 10(68) 1(69)
GULFPORT MS 50 X X(X) X(X) 2(2) 19(21) 7(28) 2(30)

e e e o e o~ s et e % - e P~ a

How likely are
Tropical Storm
(34kt) winds at

Pensacola, FL over
the next 5 days?

<4 Tropical Storm
(34kt)



Wind Speed Probabilities

Tropical Storm Isaac

TROPICAL STORM ISAAC WIND SPEED PROBABILITIES NUMBER 21
NWS NATIONAL HURRICANE CENTER MIAMI FL AL092012
0900 UTC SUN AUG 26 2012

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SUN 18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU
PERIODS TO TO TO TO TO TO TO

18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU 06Z FRI

FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)

How likely are
Tropical Storm
(34kt) winds at

Pensacola, FL over
the next 5 days?

LOCATION KT h 5 days (120 h)

PANAMA CITY FL 34 X 3( 3) 22(25) 30(55) 16(71) 2(73) 1(74)
PANAMA CITY FL 50 X X( X) 1( 1) 13(14) 15(29) 2(31) 1(32)
PANAMA CITY FL 64 X X( X) X(X) 3(3) 6(9) 2(11) 1(12)

PENSACOLA FL 34 X X( X) 10(10) 32(42) 31(73) 5(78) X (78)
PENSACOLA FL 50 X X( X) X( X) 6( 6) 28(34) 5(39) 1(40)
PENSACOLA FL 64 X X( X) X( X) 1( 1) 14(15) 3(18) X(18)

MOBILE AL 3 X X(X) 5(5) 24(29) 35(64) 8(72) 1(73)
MOBILE AL 50 X X( X) X(X) 3(3) 22(25) 8(33) 1(34)
MOBILE AL 64 X X(X) X(X) 1(1) 8(9) 4(13) 1(14)

GULFPORT MS 3 X X(X) 3(3) 21(24) 34(58) 10(68) 1(69)
GULFPORT MS 50 X X(X) X(X) 2(2) 19(21) 7(28) 2(30)

e e e o e o~ s et e % =

<4 Tropical Storm
(34kt)



Wind Speed Probabilities

Tropical Storm Isaac

TROPICAL STORM ISAAC WIND SPEED PROBABILITIES NUMBER 21
NWS NATIONAL HURRICANE CENTER MIAMI FL AL092012
0900 UTC SUN AUG 26 2012

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SUN 18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU
PERIODS TO TO TO TO TO TO TO

18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU 06Z FRI

FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)

LOCATION KT

PANAMA CITY FL 34 X 3( 3) 22(25) 30(55) 16(71) 2(73) 1(74)
PANAMA CITY FL 50 X X( X) 1( 1) 13(14) 15(29) 2(31) 1(32)
PANAMA CITY FL 64 X X( X) X(X) 3(3) 6(9) 2(11) 1(12)

PENSACOLA FL 34 X X( X) 10(10) 32(42) 31(73) 5(78) X(78)
PENSACOLA FL 50 X X( X) X( X) 6( 6) 28(34) 5(39) 1(40)
PENSACOLA FL 64 X X( X) X( X) 1( 1) 14(15) 3(18) X(18)

MOBILE AL 3 X X(X) 5(5) 24(29) 35(64) 8(72) 1(73)
MOBILE AL 50 X X( X) X(X) 3(3) 22(25) 8(33) 1(34)
MOBILE AL 64 X X(X) X(X) 1(1) 8(9) 4(13) 1(14)

GULFPORT MS 34 X X( X) 3( 3) 21(24) 34(58) 10(68) 1(69)
GULFPORT MS 50 X X( X) X( X) 2( 2) 19(21) 7(28) 2(30)

e e e e —— e ™ 2 el e % - et P~ v

How likely are
Tropical Storm
(34kt) winds at

Pensacola, FL over
the next 5 days?

<4 78% chance of
TS winds at
Pensacola, FL
over 5 days



Wind Speed Probabilities

Tropical Storm Isaac

TROPICAL STORM ISAAC WIND SPEED PROBABILITIES NUMBER 21

NWS NATIONAL HURRICANE CENTER MIAMI FL AL092012 When are Tropical
0900 UTC SUN AUG 26 2012 .
Storm (34kt) winds

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

most likely to start
at Pensacola, FL?

FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SUN 18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU
PERIODS TO TO TO TO TO TO TO

18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU 06Z FRI

FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)

LOCATION KT

PANAMA CITY FL 34 X 3( 3) 22(25) 30(55) 16(71) 2(73) 1(74)
PANAMA CITY FL 50 X X( X) 1( 1) 13(14) 15(29) 2(31) 1(32)
PANAMA CITY FL 64 X X( X) X(X) 3(3) 6(9) 2(11) 1(12)

PENSACOLA FL 34 X X( X) 10(10) 32(42) 31(73) 5(78) X (78)

PENSACOLA FL. 50 X X( X) X( X) 6( 6) 28(34) 5(39) 1(40) h PensaCOIa’ FI_

PENSACOLA FL 64 X X( X) X( X) 1( 1) 14(15) 3(18) X(18)

MOBILE AL 3 X X(X) 5(5) 24(29) 35(64) 8(72) 1(73)
MOBILE AL 50 X X( X) X(X) 3(3) 22(25) 8(33) 1(34)
MOBILE AL 64 X X(X) X(X) 1(1) 8(9) 4(13) 1(14)

GULFPORT MS 34 X X(X) 3(3) 21(24) 34(58) 10(68) 1(69)
GULFPORT MS 50 X X(X) X(X) 2(2) 19(21) 7(28) 2(30)

e e e o e o~ s et e % - e P~ a



Wind Speed Probabilities

Tropical Storm Isaac

TROPICAL STORM ISAAC WIND SPEED PROBABILITIES NUMBER 21

NWS NATIONAL HURRICANE CENTER MIAMI FL AL092012 When are Tropical
0900 UTC SUN AUG 26 2012 .
Storm (34kt) winds

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

most likely to start
at Pensacola, FL?

FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SUN 18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU
PERIODS TO TO TO TO TO TO TO

18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU 06Z FRI

FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)

LOCATION KT

PANAMA CITY FL 34 X 3( 3) 22(25) 30(55) 16(71) 2(73) 1(74)
PANAMA CITY FL 50 X X( X) 1( 1) 13(14) 15(29) 2(31) 1(32)
PANAMA CITY FL 64 X X( X) X(X) 3(3) 6(9) 2(11) 1(12)

PENSACOLA FL 34 X X( X) 10(10) 32(42) 31(73) 5(78) X(78) h Tropical Storm

PENSACOLA FL 50 X X( X) X( X) 6( 6) 28(34) 5(39) 1(40)

PENSACOLA FL. 64 X X( X) X(X) 1( 1) 14(15) 3(18) X(18) (34kt)
MOBILE AL 3 X X(X) 5(5) 24(29) 35(64) 8(72) 1(73)
MOBILE AL 50 X X( X) X(X) 3(3) 22(25) 8(33) 1(34)
MOBILE AL 64 X X(X) X(X) 1(1) 8(9) 4(13) 1(14)

GULFPORT MS 34 X X(X) 3(3) 21(24) 34(58) 10(68) 1(69)
GULFPORT MS 50 X X(X) X(X) 2(2) 19(21) 7(28) 2(30)

e e e o e o~ s et e % - e P~ a



Wind Speed Probabilities

Tropical Storm Isaac

TROPICAL STORM ISAAC WIND SPEED PROBABILITIES NUMBER 21

NWS NATIONAL HURRICANE CENTER MIAMI FL AL092012 When are Tropical
0900 UTC SUN AUG 26 2012 .
Storm (34kt) winds

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

most likely to start
at Pensacola, FL?

FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SUN 18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU
PERIODS TO TO TO TO TO TO TO

18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU 06Z FRI

FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)

LOCATION KT

PANAMA CITY FL 34 X 3( 3) 22(25) 30(55) 16(71) 2(73) 1(74)
PANAMA CITY FL 50 X X( X) 1( 1) 13(14) 15(29) 2(31) 1(32)
PANAMA CITY FL 64 X X( X) X(X) 3(3) 6(9) 2(11) 1(12)

PENSACOLA FL 34 X X( X) 10(10) 32(42) 31(73) 5(78) X (78)
PENSACOLA FL 50 X X( X) X( X) 6( 6) 28(34) 5(39) 1(40)
PENSACOLA FL 64 X X( X) X( X) 1( 1) 14(15) 3(18) X(18)

MOBILE AL 3 X X(X) 5(5) 24(29) 35(64) 8(72) 1(73)
MOBILE AL 50 X X( X) X(X) 3(3) 22(25) 8(33) 1(34)
MOBILE AL 64 X X(X) X(X) 1(1) 8(9) 4(13) 1(14)

GULFPORT MS 34 X X(X) 3(3) 21(24) 34(58) 10(68) 1(69)
GULFPORT MS 50 X X(X) X(X) 2(2) 19(21) 17(28) 2(30)

e e e o e o~ s et e % - e P~ a



Wind Speed Probabilities

Tropical Storm Isaac

TROPICAL STORM ISAAC WIND SPEED PROBABILITIES NUMBER 21

NWS NATIONAL HURRICANE CENTER MIAMI FL AL092012 When are Tropical
0900 UTC SUN AUG 26 2012 .
Storm (34kt) winds

- - - - WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -

most likely to start
at Pensacola, FL?

FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SUN 18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU
PERIODS TO TO TO TO TO TO TO

18Z SUN 06Z MON 18Z MON 06Z TUE 06Z WED 06Z THU 06Z FRI

FORECAST HOUR 12 24 36 48 72 96 120
(12) (24) (36) (48) (72) (96) (120) 32%chance

LOCATION KT

Tropical Storm winds begin

PANAMA CITY FL 34 X 3( 3) 22(25) 30(55) 16(71) 2(73) 1(74) during the period between
PANAMA CITY FL 50 X X( X) 1( 1) 13(14) 15(29) 2(31) 1(32)
PANAMA CITY FL 64 X X( X) X(X) 3(3) 6(9) 2(11) 1(12) 2pm Mon to 2am Tue (12 hr)

PENSACOLA FL 34 X X( X) 10(10) 32(42) 31(73) 5(78) X(78)
PENSACOLA FL 50 X X( X) X( X) 6( 6) 28(34) 5(39) 1(40)

PENSACOLA FL. 64 X X( X) X( X) 1( 1) 14(15) 3(18) X(18) 31% Chance

MOBILE AL 34 X X(X) 5(5) 24(29) 35(64) 8(72) 1(73) Tropical Storm winds begin
MOBILE AL 50 X X(X) X(X) 3(3) 22(25) 8(33) 1(34) . :
MOBILE AL 64 X X(X) X(X) 1(1) 8(9) 4(13) 1(14) during the period between

2am Tue to 2am Wed (24 hr)
GULFPORT MS 34 X X( X) 3( 3) 21(24) 34(58) 10(68) 1(69)
GULFPORT MS 50 X X( X) X( X) 2( 2) 19(21) 7(28) 2(30)

e e e e —— e ™ 2 el e % - et P~ v



Summary

* Wind speed probability products can deal with
the uncertainty inherent in forecasting tropical
cyclones

* Provide additional information beyond what is
available in deterministic forecasts for:
— Timing of event onset

— Likelihood of various wind speeds occurring at your
location

— Likelihood of tropical cyclone intensity

 “Low” probabilities of extreme events often
warrant action!



Uses timing information
from the same realizations
used to create the NHC
wind speed probability
products

Accounts for forecast
uncertainty

Provides graphical
depiction of potential
arrival times of tropical-
storm-force winds
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Wind Speed Probabilities

Hurricane Katrina

Landfall of a marginal hurricane in
South Florida

— Low probabilities of hurricane
force winds

Hurricane Katrina
21:00 Tue Auvgust 23, 2005 to 15:00 Tue Auvgust 30, 2005 UTC

WIND SPEED 7 =
5 =158 MPH ™ 3

Landfall of a major hurricane @
along the Gulf Coast g £
— Increasing probabilities along s

the forecast as landfall
approaches




Wind Speed Probabilities

Hurricane Katrinag — Adv #5
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Tropical Storm Katrina

August 24, 2005

5 P EDT Wednesday 10% chance of hurricane-force
NWS TPCIMational Hurricane Center

Advisory s winds at any individual point
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Increasing Probabilities
Increasing intensity forecast and
decrease in track forecast uncertainty
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