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Dealing With The Unknown

Tropical Cyclones and the surrounding
environment are constantly evolving.

These changes are virtually impossible to track
on a continuous basis.

Uncertainty is a part of EVERY Tropical
Cyclone forecast.

Probabilities can help draw a clearer picture
of what can be a confusing scenario.



Workshop Outline

e NHC Wind Speed and Intensity Probability
Products/Applications

e Local NWS Office (WFO) Probability
Products/Applications

* Q& A
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How can You, as Decision Makers, Deal
with Forecast Uncertainties?

Approx. Distance Scale ( Statute Hiles )

TD 11 (Iater 50 3 | Tr:)gics:a:DepressionELEVEN
Hurricane Ida) '
Advisory Number 1

Issued 10:00 AM EST
4 November 2009

5-day position error
about 600 miles

NHC probability products can help



Available Probability Products

1. Wind Speed Probability Product
— Text and Graphics

* Depict location-specific probabilities for wind events
(tropical storm force, 50 kt [58 mph], and hurricane
force)

2. Intensity Probability Table
— Graphical Table
e Shows probability of tropical cyclone intensity
(maximum wind) falling in various categories

— Tropical depression, tropical storm, hurricane, and
hurricane categories 1-5



How the Probabilities are Created

e 1,000 realistic alternative
scenarios created using

— Official NHC track, intensity
and size (wind radii) forecasts

— Historical NHC track and
intensity forecast errors

— Climatology and persistence
wind radii model

* Probability of exceeding
34, 50, and 64 kt wind
thresholds computed

e Accounts for inland wind
decay
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U.S. Hurricane Watch and
Statistics (2000-2008)

Average storm-total watch length

Average storm-total length w/ hurricane winds
for cases when watch issued

Probability of hurricane winds at point under watch

Average storm-total length
Average storm-total length w/ hurricane winds
for cases when issued

Probability of hurricane winds at point under

Courtesy Andrea Schumacher

477 miles
89 miles
19%

403 miles
99 miles
25%

10



Reading and Interpreting the
Wind Speed Probability
Products
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Example Interpretation of Output

What is the chance that winds of tropical storm force (34 kt or greater) will
occur at Charlotte NC during the next five days?

FROM FROM FROM FROM FROM FROM FROM
T IME 18Z FRI 06Z SAT 18Z SAT 06Z SUN 18Z SUN 18Z MON 187 TUE
PERIODS TO TO TO TO TO TO TO
06Z SAT 18Z SAT 06Z SUN 18Z SUN 187 MON 18Z TUE 187 WED

FORECAST HOUR (12) (24) (36) (48) (72) (96) (120)
LOCATION
34 kt T e % o ol 3y tae
prObabilitieS RALEIGH NC 64 X) X( X) 2( 2) 2( 4)
at Charlotte e tromns 20 o xwm 101 203

NC CHARLOTTE HC 34 X X( X) X({ X) 3( 3) 18(21) 12(33) 9(42)
CHARLOTTE HC 50 X X( X) X( X) X( X) 4( 4) 6(10) 4(14)
CHARLOTTE HC 64 X X( X) X({ X) X( X) 2( 2) 2( 1) 2( 6)




Example Interpretation of Output

What is the chance that winds of tropical storm force (34 kt or greater) will
occur at Charlotte NC during the next five days?
42%

FROM FROM FROM FROM FROM FROM
T IME 18Z FRI 06Z SAT 18Z SAT 06Z SUN 18Z SUN 18Z MON
PERIODS TO TO TO TO TO TO
06Z SAT 18Z SAT 06Z SUN 18Z SUN 18Z MON 18Z TUE|18Z WED

FORECAST HOUR (12) (24) (36) (48) (72) (96)
LocarTon kT
34 kt RALEIGH NC 34 2y  10(12) B(20)| 10(¢30)
RALEIGH NC 50 X) 2( 2) 3( 5) 5(10)
prObabilitieS RALEIGH NC 64 X) X( X) 2( 2) 2( 4)
at Charlotte e A teans a0 5 xix 1(n| 203

CHARLOTTE HC 34 X X( X) X({ X) 3( 3) 18(21) 12(33) <=

CHARLOTTE HC 50 X X( X) X({ X) X( X) 4( 4) 6(10) 4(14)
CHARLOTTE HC 64 X X( X) X( X) X( X) 2( 2) 2( 4) 2( 68)

NC



Example Interpretation of Output

What is the chance that winds of tropical storm force (34 kt or greater) will
occur at Charlotte NC during the next five days?

42%
When are these winds most likely to start?

FROM FROM FROM FROM FROM FROM FROM

T IME 18Z FRI 06Z SAT 18Z SAT 06Z SUN 18Z SUN 18Z MON 187 TUE
PERIODS TO TO TO TO TO TO TO

06Z SAT 18Z SAT 06Z SUN 18Z SUN 18Z MON 18Z TUE 18Z WED

FORECAST HOUR (12) (24) (36) (48) (712) (96) (120)

LOCATION

34 kt RALEIGH NC 34 2y  10(12) B(20) 10(30)
RALEIGH NC 50 X) 2( 2) 3( 5) 5(10)

il #1 RALEIGH HC 64 X) X( X) 2( 2) 2( 4)
probabilities
CAPE HATTERAS 34 1) 4( k) 3( 8) T(15)

at Charlotte CAPE HATTERAS 50 X) X( X) 1( 1) 2( 3)

NC CHARLOTTE HC 34 X X( X) X({ X) 3( 3) 18(21) 12(33) 9(42)
CHARLOTTE HC 50 X X( X) X({ X) X( X) 4( 4) 6(10) 4(14)
CHARLOTTE HC 64 X X( X) X( X) X( X) 2( 2) 2( 4) 2( 6)




Example Interpretation of Output

What is the chance that winds of tropical storm force (34 kt or greater) will
occur at Charlotte NC during the next five days?
42%
When are these winds most likely to start?
From 18Z Sun to 18Z Mon (18% chance)

FROM FROM FROM FROM FROM FROM FROM

T IME 18Z FRI 06Z SAT 18Z SAT 06Z SUN|18Z SUN |18Z MON 187 TUE
PERIODS TO TO TO TO TO TO TO

06Z SAT 18Z SAT 06Z SUN 18Z SUM|18Z MON |18Z TUE 18Z WED

FORECAST HOUR (12) (24) (36) (48)
LOCATION
34 kt RALEIGH NC 34 10(12) B(20) 10(30)
RALEIGH NC 50 2( 2) 3( 5) 5(10)
AN ReLA RALEIGH NC 64 X( X) 2( 2) 2( 4)
probabilities
CAPE HATTERAS 34 4( 5) 3( 8) T(15)
at CharIOtte CAPE HATTERAS 50 X( X) 1( 1) 2( 3)
hd(: CHARLOTTE HC 34 X X( X) 12(33)
CHARLOTTE NC 50 X X{ X) X( X) 6(10) 4(14)

CHARIOTTE HC 64 X X( X) X({ X) X( X) 2( 1) 2( 6)



What the Probabilities can tell
you that that the Error Cone
doesn’t

18
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PRELIMINARY (SINGLE STORM) Hurricane Force Wind Speed Probabilities @
For the 120 hours (5 days) from 2 PM EDT Thu Aug 12 to 2 PM EDT Tue Aug 17

95H_ oo ideen - BOR TR _
FProbabilities of sustained hurricane force surface winds (1-minute average of 74 mph or greater) from all active tropical cyclones
< indicates HURRICANE CHARLEY center location at 2 PM EDT Thu Aug 12 2004 (Forecast/Advisory #14)

-




Impacts can Occur
Well Outside the Cone
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Impacts can Occur

Well Outside the

: Approx. Distance Scale ]

500

12% 5-D 315

|Hurricane Shirley
|September 20, 2008
11 PM EDT Saturd
MWS TP CiMational Hurricane Center
Advisory 44
Current Center Location 31.1 M 74.6 W
Max Sustained Wind 140 mph
Current Movement M at 31 mph
@& Current Center Location
& Forecast Center Positions
H Sustained wind = 73 mph
S Sustained wind 33-73 mph
El_ Potential Day 1-3 Track Area
B Hurricane Warning
mmm  Tropical Storm Warning

5m 60




Hurricane Katrina (2005)

e Two examples of how
probabilities evolve

1. Landfall of a marginal hurricane
in South Florida

— Small probabilities of hurricane
force winds over much of south FL
due to uncertainty in track and
intensity

2. Landfall of a major hurricane
along the Gulf Coast

— Initially small probabilities at
locations along the Gulf Coast
increase markedly along the track
of Katrina as landfall approaches

— Hurricane conditions are almost a
certainty somewhere
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Magnitudes of Cumulative Probabilities Vary
Greatly But Realistically

KatrlnaAdwsory #9
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Magnitudes of Cumulative Probabilities Vary

Greatly But Realistically

KatrlnaAdwsory #14
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Magnitudes of Cumulative Probabilities Vary

Approx.

True at

el

[— E—
SH 125 250

Greatly But Realistically

Distance Scale ( Statute Hiles )

375 500

30, 00H

/

K 4

97

-

&HJ
SV

I
1TPRLT

A

Pa,

HAE
W M

Y

7 /

W
VA

MC

GA

4P

Advisory 18

FL e

Y
Y
-~
#420
-

Hurricane Katrina
August 27, 2005

CDT Saturday
MWS TPC/Mational Hurricane Center

Current Center Location 24.6 N 85.6 W
tax Sustained Wind 115 mph
Current Movement W at 7 mph
@& Current Center Location

Forecast Center Positions

H Sustained wind = 73 mph

5 Sustained wind 39-73 mph

D Sustained wind < 39 mph
- CA Potential Day 1-3 Track Area
£-¢ Potential Day 4-5 Track Area

Hurricane Watch

= I
W 7,700

o5 60

Katrina Advisory #18

1 L.,

EXPERIMENTAL
RINAADVISORY #18

HURRICANE KAT
PROBABILITY (IN PERCENT) OF HURRI

WINDS AT'LEAST 74 MPH

CANE FORCE WINDS

40H

35H

L | e
ImSEE D
She

25H

1150

\\ingﬁgfl u&f¥
- ™
N 0L
L
,ﬁ%w: -
Ly &7 o
VALID FOR 120 HOURS FRO N
1 PM CDT Sat Ang 27 ...TO.. =
e o

100




Magnitudes of Cumulative Probabilities Vary
Greatly But Realistically

Katrina Advisory #24

Approx. Distance Scale { Statute Hiles )
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Hurricane Bill (2009)

* Strong hurricane — Mo Horcane b
approaching the coast of = Dimen _H;A[ngjsf‘iz'gog
New England but not +* 1 G 135 mph

DDPosition/date at 1200 UTC
pPP Minimum Pressure

expected to make landfall

e A “hit or miss” scenario,
where some coastal areas
could see tropical storm
force winds, or nobody
would (at least in the
northeastern U.S.)

e Small changes in the
forecast track or wind field
in the western semicircle
resulted in large changes in
the wind speed probabilities



Hurricane Bill
Advisory 22 — Issued 5 pm EDT 20 Aug 2009

ropical Storm Force Wind Speed Probabilities
For the 120 hours (5 days) from 2 PM AST Thu Aug 20 to 2 PM AST Tue Aug 25

v

Probability of fropical storm force surface winds (1-minute average 9 mph) from all fropical cyc
< indicates HURRICANE BILL center location at 2 PM AST Thu Al i #22)

20

Cumulative 120-h 34-kt wind probabil
Nantucket: 24%
Hyannis: 20% 30

30% 40 60% 70%

HES



Hurricane Bill
Advisory 28 — Issued 5 am EDT 22 Aug 2009

ropical Storm Force Wind Speed Probabilities
For the 120 hour_s (5 da_ys_) fron_l 2 AM _AST S?lt Aug 22 to2 AM AST Thu Aug 27

‘%g!i!amaq ol 65H 6O 550 500 450 400 350 30W 250 200 1 5}1"

Probability of fropical storm force surface winds (1-minute average >= 39 mph) from all
< indicates HURRICANE BILL center local at 2 AM AST Sat Aug 22

20% 30% 3

Cumulative 120-h 34-kt wind probabilities
Nantucket: 40%
Hyannis: 29% 31

70%



Hurricane Bill
Advisory 31 —Issued 11 pm EDT 22 Aug 2009

Befmuda

ZOH «oioeeeen e e e s s T T SRR S

o TOW. . G5W.  GOW . S5W . 5OW_ . 45W_  40W  35W . 3OW_ 25W_ . 200 15W,
Probability of fropical storm force surface winds (1-minute average >= 39 mph) from all

< indicates HURRICANE BILL center location at 8 PM AST Sat Aug 22

Cumulative 120-h 34-kt wind probabilities
Nantucket: 10%
Hyannis: 5% 32



Hurricane Bill
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Lesson

e Recurving storms can result in an “all or
nothing” scenario

— Some area may receive winds (e.g., NC Outer Banks,
SE Massachusetts) or winds may not impact any land
areas
 Small changes in the track forecast may result in
large changes in the probabilities for any given
location

— “Small” probabilities are important!

— Be prepared to act quickly if the forecast changes
and threat increases for your area
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Using the Probabilities for
Timing Uncertainty



Onset of 34-kt Winds

Katrina (2005)

A i~ 0+ Onset of 34-kt winds based on
AP INEA Nl deterministic forecast from Advisory
16

— New Orleans, LA — Monday 29 Aug.
08Z (3:00 AM CDT)

— Gulfport, MS — Monday 29 Aug.
117 (6:00 AM CDT)

7

 E—

Hurricane Katrina

August 27, 2005 inicti H H
5 AM EDT Saturday g Deterministic wind field from Hurrevac
NWS TPCiNational Hurricane Center .
Adsory 1 PN valid at 12Z (7:00 AM CDT) 29 August
Current Center Location 24.4 N 84.4W |
tMax Sustained Wind 115 mph { = PSS . S
Current Movement W at 7 mph
@ Current Center Location

& Forecast Center Positions

H Sustained wind > 73 mph

i I i

‘ D Sustained wind < 39 mph

A %. Potential Day 1-3 Track Area
- Potential Day 4-5 Track Area
mmm Tropical Storm Warning



Wind Speed Probabilities

Katrina (2005) Advisory 16

- - - — WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -
FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SAT 18Z SAT 06Z SUN 18Z SUN 06Z MON 06Z TUE 06Z WED
PERIODS T0 T0 T0 T0 T0 T0 T0
18Z SAT 06Z SUN 18Z SUN 06Z MON 06Z TUE 06Z WED 06Z THU

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

NEW ORLEANS LA 34 X 1C 1) 9(10) 28(38) 34(72) 5(77) X({77)

GULFPORT MS 34 X 1( 1) 8( 9) 23(32) 35(67) 5(72) 1(73)




Wind Speed Probabilities

Katrina (2005) Advisory 16

— - - — WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -
FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SAT 18Z SAT 06Z SUN 18Z SUN|0O6Z MON|06Z TUE 06Z WED
PERIODS T0 T0 T0 T0 T0 T0 T0
18Z SAT 06Z SUN 18Z SUN 06Z MON|06Z TUE|06Z WED 06Z THU

FORECAST HOUR (12) (24) (36) (48) (72) (96)  (120)
NEW ORLEANS LA 34 X 1( 1) 9(10) 28(38)| 34(72)| 5(77) X(77)
GULFPORT MS 34 X 1( 1) 8( 9) 23(32)| 35(67)| 5(72) 1(73)

Most likely period of onset of 34-kt winds at New Orleans and
Gulfport is between 06Z (1:00 AM CDT) Monday 29 Aug. and

06Z (1:00 AM CDT Tuesday 30 Aug.




Wind Speed Probabilities

Katrina (2005) Advisory 16

— - - — WIND SPEED PROBABILITIES FOR SELECTED LOCATIONS - - - -
FROM FROM FROM FROM FROM FROM FROM

TIME 06Z SAT 18Z SAT 06Z SUN| 18Z SUN [06Z MON 06Z TUE 06Z WED
PERIODS T0 T0 T0 T0 T0 T0 T0
18Z SAT 06Z SUN 18Z SUNj 06Z MON 06Z TUE 06Z WED 06Z THU

FORECAST HOUR (12) (24) (36) (48) (72) (96)  (120)
NEW ORLEANS LA 34 X 1( 1) 9@10)| 28(38) | 34(72) 5(77) X(77)
GULFPORT MS 34 X 1( 1) 8( 9)| 23(32) | 35(67) 5(72) 1(73)

However, the probability that 34-kt winds will start prior to
06Z (1.00 AM CDT) Monday 29 Aug. at both New Orleans

and Gulfport is nearly as large!




What Actually Happened?

 Onset of 34-kt winds occurred between 00Z
and 06Z Monday 8/29 at New Orleans and
Gulfport

— At least earlier than shown by Hurrevac at
New Orleans

— At least earlier than shown by Hurrevac at
Gulfport
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Lesson

* Important information about the onset
of wind conditions contained in the
probabilities beyond what you see in
Hurrevac

e Examine trends from advisory to advisory

— How are probabilities of onset changing?

— Are chances of onset nearly equal between two
consecutive time periods?

41



Changes to Probability Products for 2010

 Wind speed and intensity probability products will
better reflect the actual track forecast uncertainty

 Old method sampled all previous NHC track forecast
errors regardless of the situation

e New method will sample different errors depending
on how much spread there is in the track model
guidance

e Situations where track model spread is small should
have narrower probability swath

— Larger probabilities along track forecast
— Smaller probabilities along the edges

42



How would New Probabilities Look for Bill?
Advisory 28 — 5 am 22 Aug 2009
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How would New Probabilities Look for Bill?
Advisory 28 — 5 am 22 Aug 2009

e

eReduction in probability of TS ] Difference

winds of 3-6% along the & -

western flank of the track of _/2.!_.‘

Bill /:d =i

*|[ncrease of babili ﬁﬂﬂi’}
probability by "y

3-6% along Bill’s forecast track Y '

e
7

40

*This case had “low” track
model spread

25 30 35

e .

=20 =10 -8 —4 -3 -2 —1 1 z 3 4 5] 10 20




Intensity Probability Table

e Small Probabilities Matter

* Probabilities lower (realistically) for
strong storms when they are forecast to
JEIRER

— Example: Katrina’s Louisiana landfall



Hurricane lke Intensity Probability Table

Intensity (Maximum Wind Speed) Probability Table
Tropical Storm ke Advisory Number 4
5:00 AM AST Sep 2 2008

Forecast Time

Wind Range (mph)

12 hour

far

2 PM Tue

24 hour

for

2 AM Wed

36 hour

far

2 PM Weg

48 hour

for

2 AM Thu

72 hour

for

2 AM Fri

96 hour

far

2 AM Sat

120 hour

for

2 AM Sun

Dissipated

<1%

<1%

<1%

<1%

<1%

1%

2%

Tropical Depression (<39)

1%

2%

2%

1%

3%

2%

3%

Tropical Storm (39-73)

82%

58%

32%

26%

23%

20%

23%

Hurricane (all categories)
-- Category 1 (74-95)
-- Category 2 (96-110)
-- Category 3 (111-130)
-- Category 4 (131-155)

-- Category 5 (>155)

17%
16%
1%
<1%
<1%

<1%

40%
36%
3%
1%
1%

<1%

67%
48%
14%
4%
1%

<1%

72%

42%
19%
9%
2%

<1%

74%
35%
21%
14%
4%
1%

77%
31%
22%
18%
6%
1%

73%
27%
19%
17%
7%
1%

Forecast Maximum Wind

65 mph

70 mph

80 mp

85 mph

90 mph

100 mph

105 mph




Small Probabilities of Category 4 Hurricane

ég’
&
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®
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"
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i
> <5

5:00 AM AST Sep 2 2008

Intensity (Maximum Wind Speed) Probability Table
Tropical Storm ke Advisory Number 4

Forecast Time

Wind Range (mph)

12 hour

far

2 PM Tue

24 hour

for

2 AM Wed

36 hour

far

2 PM Weg

48 hour

for

2 AM Thu

72 hour

for

2 AM Fri

96 hour

far

2 AM Sat

120 hour

for

2 AM Sun

Dissipated

<1%

<1%

<1%

<1%

<1%

1%

2%

Tropical Depression (<39)

1%

2%

2%

1%

3%

2%

3%

Tropical Storm (39-73)

82%

58%

32%

26%

23%

20%

23%

Hurricane (all categories)
-- Category 1 (74-95)
-- Category 2 (96-110)
-- Category 3 (111-130)
-- Category 4 (131-155)

-- Category 5 (>155)

17%
16%
1%
<1%
<1%

<1%

40%
36%
3%
1%
1%

<1%

67%
48%
14%
4%
1%

<1%

72%

42%
19%
9%

2%

<1%

74%
35%
21%
14%
4%
1%

77%
31%
22%
18%
6%
1%

73%
27%
19%
17%
7%
1%

Forecast Maximum Wind

2% chance of category 4 hurricane verifies

65 mph

70 mph

80 mp

85 mph

90 mph

100 mph

105 mph




Ty i Approx. Distance Scale ( Statute Hiles )

Katrina
Advisory 14
Verifying

Official NHC Intensity Forecast Intensity
72 hour forecast- 135 mph (cat. 4) cat.1

telipgresi iy
ps frrsirs

Hurricane Katrina

August 26, 2005

5 PM EDT Friday

NWS TPCiMational Hurricane Center

Advisory 14

Current Center Location 24.8 M 82.9W

Max Sustained Wind 100 mph

Current Movement WSW at 8 mph

{® Current Center Location

® Forecast Center Positions
H Sustained wind = 73 mph
S Sustained wind 39-73 mph
D Sustained wind < 39 mph

&_ Potential Day 1-3 Track Area

- Potential Day 4-5 Track Area . . . N
Maximum Wind Speed (Intensity) Probability Table
From NHC Advisory 14
5 PM EDT Aug 26, 2005

12 hour | 24 hour | 36 hour | 48 hour | 72 hour | 96 hour

40
3

R for for for for for for
Wind Range (mpl 2PMFri | 2AMSat | 2PMSat | 2AM Sun | 2 AM Mon| 2 AM Tue | 2 AM Wed
Dissipated
ol - Tropical Depression (<39)
N Tropical Storm (39-73)
k= - : =
® ~ Hurricane (74+)
R - Category 1 (74-95)
Category 2 (96-110)
2 7. U
X Category 3 (111-130)
: : : : Category 4 (131-155)
| Tropical fStorm : : :
| £ INan=Majoriburricane : : : Category 5 (>155)
| MajordHurricane : : :

== = : NHC Forecast



Summary

e NHC probability products help you deal with the
uncertainty inherent in forecasting tropical
cyclones

* Provide additional information beyond what is
available in deterministic forecasts and in
Hurrevac for:

— Timing of event onset

— Likelihood of various wind speeds occurring at your
location

— Likelihood of tropical cyclone intensity
e “Low” probabilities of extreme events often
warrant action!

49



Use of Probabillistic Information
iIn WFO Products During
Tropical Cyclone Events

Pablo Santos
NOAA/NWS Miami, FL

“HURRICANE CONDITIONS EXPECTED.”

PS/DS FL Governor’s Hurricane Conference 2010



Contents of Presentation

 Review of Wind Speed Probability Products and
how you can access this data

e Use of Probabilistic Information in WFO
Forecast Products During Tropical Cyclones

— Public Forecasts

— Hurricane Local Statement (Text and Graphical)
* Winds
e Surge
 Inland Flooding

e Tornadoes
51



Wind Speed Probability
Definitions

 Cumulative — The probability of sustained winds reaching or exceeding the
specified wind speed threshold between the 00 hour forecast and a specified
forecast hour.

 Available in NHC’'s PWSAT# text product as well as in graphical form.
e Also Available through the NDFD Website.

 Individual (Interval) — The probability of sustained winds reaching or exceeding
the specified wind speed threshold beginning during an individual 12 hour forecast
period ending at the specified forecast hour (e.g., period of onset).

 Available in NHC’s PWSAT# text product.
eAvailable from the NDFD Website also.

* Incremental —The probability of sustained winds reaching or exceeding the
specified threshold during the 12 hour forecast period ending at the specified
forecast hour.

» Available through the NDFD Website. 52




Impacts Can Be Felt Well Outside

The Con

Based on 1938 Long .Arrpr-c-x, o TR P T T TR T T
Island Express

Hurricane - a large -
fast-moving storm Ak
A Z b

=

Tropical Storm Force
wind probabilities are
almost certain in a
large area from the
Carolinas to New
England well outside
the cone!

tane Shirley
smber 20, 2008
EDT Saturd
PCiMational Hul
ory 44

cane Center

et Center Location 31.1 M 74.6 W
Sustained Wind 140 mph
ent Movement M at 31 mph
& Current Center Location
& Forecast Center Positions
H Sustained wind = 73 mph
S Sustained wind 33-73 mph
El_ Potential Day 1-3 Track Area
B Hurricane Warning
mmm  Tropical Storm Warning

65M 60

| re— I
HE e 2% 3% A% S 0% e Hos 9% 00%
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Impacts Can Be Felt Well Outside

The Cone

- Approx. Distance Scale

Based on 1938 Long
Island Express
Hurricane - a large
fast-moving storm

[ e
8H 12% 250 375 500
rue I, 00N

e

Hurricane-force winds
extended outside the
_ cone over much of

21 NJ, srn NY, LI, and CT

=]

'-ﬂ;n.- bk .'4u'||‘
L] o

| September 20, 2008

Hurricane Shirley

1 PM EDT Saturd
MWS TPCiMational Hurricane Center
Advisory 44
Current Center Location 31,1 N 748 W
Max Sustained Wind 140 mph

Current Movement M at 31 mph
@& Current Center Location
& Forecast Center Positions
H Sustained wind = 73 mph
S Sustained wind 33-73 mph
El_ Potential Day 1-3 Track Area
B Hurricane Warning

708

mmm  Tropical Storm Warning

65M 60
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el e e e e ke e B P Fou' e e T e W T e ol el e W e e e e Tu - e e o e hed e T e e el ok o el A S e

PROBABILITY IS AT LELST 2.5 PERCENT
Z INDICATES UNIVERSAL COORDINATED TIME (GREENWICH)
IndiucivalibRee ¢t dtrabdibeties

- — — — WIND 3FEED FPEOBABILITIES FOR SELECTED LOCATIONS - - — —

FROM FROM FROM FROM FROM FROM FROM
TIME OcZ THUO 13 THU 06z FRI 152 FRI 0O&E 3FAT 062 3UN 0O6Z MON
FERIODS T T T T T T T

152 THU Oe& FRI 18z FRI 0O6Z 2AT O6E 3UN 062 MON O6Z TUE

FORECAST HOUR (12 (24 (36 (48] (72 =13 (120]
LOCATICON ET

mmn 6 @ @@ 0@ 00 O@
MIAMI FL 50 X Zi X i X TP X 6( 6] 11(17) 3 (20)
MILMI FL 54 X X{ X i X TPOE) 2029 50 7 1{ 8]
FKEY WEST FL 34 X E(Q X 20 2] 70 9] Z26(35)] 18(53) 3 (56)
KEY WEST FL 50 X XX i X 1{ 1) 14{15) 11(28) 1(27]
KEY WEST FL 64 X X({ X i X TiE) S0 &) 5i13) 1(14)

i

MARCO ISLAND 54 TP X) i X 5{ 5] Z0{25) 23 (48) 4 (52)
MARCO ISLAND 50 X Xi X) i X 1{ 1y 10{11y 12{23) Z(25)



¥INDAA Graphical Forecast for North America - Mozilla Firefoxr

Note: ,. . P : e
GO tO WeathergOV  Graphical | N : i | | satenie | ciimate|

Click on Graphical Forecasts
Scroll to the Bottom

Click on Tropical

Notice both Cumulative and
Incremental Probabilities are
available here

» Notice the Resolution

* What About Interval

or Individual Probabilities?

Cumulative Prob.

Mational Digital Forecast Database
1z sUance Graphic created-Jun 29 1 EOT

Search i



How Can | get the grids from
the NDFD

« Download DeGrib (NDFD GRIB2 Decoder from):

° http://Iwww.weather.goviIimdI/NDFD GRIB2Decoder/reqgister.php

e Then go to this site and read on how turn the NDFD gridded
data into GIS Files (Creating GIS files from the downloaded
NDFD grids):

e hitp://www.weather.qgov/ndfd/gis/ndfd GIS tutorial.html



http://www.weather.gov/mdl/NDFD_GRIB2Decoder/register.php�
http://www.weather.gov/ndfd/gis/ndfd_GIS_tutorial.html�

ow Do We Use This Probabilistic Data
InNn WFO Forecast Products?

e Public Forecasts * Hurricane Local
— 7 Days Statement
_ Sky Weather. Wind — Text - emphasis on likely or even
’ ] ’ ’ expected conditions based on latest
MaxT, MIHT, and F_)O_P (?I’ forecast and ensuing impacts.
Probability of Precipitation — App. Of Cumulative and Individual
_ Versions: Wind Speed Probabilities.
— App. Of Probabilistic Surge, Rainfall
* Zone (ZFP product) Probabilities, and Tornado
» Click Point (interactive web) Probabilities.
_ Application of Incremental — Graphical - emphasis on depiction

of the POTENTIAL impact relative
to the uncertainty of the forecast
conditions.

Wind Speed Probabillities

58
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Public Forecasts

(Point and Click Versus Zone Version)

Friday: A 20 percent chance of showers and thunderstarms. (28 °C) He?tf'?d: Saitind C_) &
Partly cloudy, with & high near 85. Breezy, with 2 eastwind Visibility: 10.00 mi. Your National Weather Service &
hetween 13 and 16 mph, with gusts as high as 21 mph. More Local Wx: 3 Day History:

.""nunn. i
(\", Coastal Broward County, FL
Enter Your "City, ST" or zip co(le_

MWS Miami- South Florida
Zone Forecast: _oastal Broward County Last Update: 432 AM EDT THU MAY 14 2009

Detailed 7-day Fo Current Conditions [Move Down]

Hazardous weather condition(s): Fort Lauderdale Executive Airport
Lat 26.2 Lon:-8017 Elew 13
Hazardous Weather Outlook Last Update on May 14, 8:53 am EOT

Friday Night: & 30 percent chance of showers and
thunderstarms after Zam. Mostly cloudy, with a 0w araund
75. Breezy, with a eastwind between 15 and 17 mph, with
gusts as high as 23 mph.

Mobile Weather Information

Saturday: A 40 percent chance of showers and
thunderstorms. Mostly cloudy, with a high near 85. Windy,
with a eastwind hetween 18 and 22 mph, with gqusts as high
as 249 mph

Saturday Night: A 30 percent chance of showers and
thunderstarms. Mastly cloudy, with a low araund 74, Windy,
with a eastwind between 13 and 21 mph, with gusts as high
as 26 mph.

[Move Up]

Disclaimer Today... Partly sunmny with a 20 percent chance af showers Humidity: B

and thunderstorms. Highs in the upper 80s. Eastwinds 10 Wind Speed: E 15 MPH
to 15 mph. Partly Cloudy it

Sunday: A 40 percent chance of showers and Barometer: 301" (1019.7 mb)
thunderstarms. Mostly cloudy, with a high near 84. Eastwind Tonight .. Partly cloudy. & 20 percent chance of showers and 3 Dewpoint: RS UF (20°C)
around 13 mph. thunderstorms. Lows in the mid 705, Eastwinds 101015 B2 °F e 05 °F (2G50

mph. (28°C) SR s
Sunday Night: A 30 percent chance of showers and Visibility: 10.00 mi.
thunderstorms. Mostly cloudy, with a low around 73

Friday...Partly sunny with a 20 percent chance of showers More Local Wx: 3 Day History:
and thunderstorms. Breezy. Highs in the mid 80s. East x
winds 1010 15 mph becoming 1510 20 mph in the afternoan.

Southeastwind around 10 mph.

Monday: A 30 percent chance of showers and
thunderstarms. Mostly cloudy, with a high near 86. South
wind between 10 and 14 mph, with gusts as high as 18
mph.

Friday Night...Parily cloudy. A 30 percent chance of showers
and thunderstorms. Breezy. Lows in the mid 70s. Eastwinds
15810 20 mph

Monday Night: A slight chance of showers. Mostly cloudy, + 5 -
with & low around 72. Chance of precipitation is 20%. = e oy i ;dl‘ﬂ!lm Jerms of Use
—-Requested Location ﬂForecastArea
Tuesday: A 20 percent chance of showers and LatiLon: 26.15°MN 80,17 Elevation:0 ft
thunderstorms. Mostly cloudy, with & high near 84.

Saturday...Partly sunrnywith a 40 percent chance of showers
and thunderstorms. Windy. Highs in the mid 80=s. Eastwinds
1510 20 mph becoming 20 to 25 mph inthe afternoon

Saturday Night...Farly cloudy with a 30 percent chance of = —
showers and thunderstorms. Windy. Lows in the mid 70s. Detailed Point Forec [Move Up]

Click for Point Specific Forecast Disclaimear

Tuesday Night: A 20 percent chance of showers and
thunderstorms. Mostly cloudy, with a low around 72

Sunday...Fartly sunny with a 40 percent chance of showers

and thunderstorms. Highs in the mid 80s.
Wednesday: A 30 percent chance of showers and

thunderstorms. Mostly cloudy, with a high near 85 Sunday Night..Partly cloudy with a 20 percent chance of

showers and thunderstorms. Lows in the mid 70s.

Additional Fore: nfo

Zone Area Forecast for Coastal Broward County, FL
Forecast Discussion Air Quality Forecasts
Printahle Forecast Text Only Forecast
Haourly Yweather Graph TabU\arFurecast
International Systerm of Units About Point Forecasts
SoUth'FI_orida-WeatherAlens Marine Forecast
Tropics / Hurricanes Climate  PastYWeather
Day1 Hazards Graphics

National Digital Fol

Monday . Fartly sunny with a 30 percent chance of showers
and thunderstorms. Highs in the mid 80s.

Monday Night...Partly cloudy with a 20 percent chance of
showers. Lows inthe lower 70s.

Tuesday...Farly sunny with a 20 percent chance of showers
and thunderstorms. Highs in the mid 80s.

FOMEREDEY

Tuesday Night...Partly cloudy. Slight chance of showers and
thunderstorms in the evening...then slight chance of

5@‘_@2_&3&5?%&%&‘»&?#@& Use

‘Webmaster Back to Previous Pade sy reather .oy . 2
Mol Weetber Sarviie: =] Privacy Policy showers. Lows inthe lower 70s. Chance of rain 20 percent. Forecast Area

Mismi - South Florida Disclaimer :
Wednesdav Parly sinnywith a 30 oereent chance nf =H

Done

Done




Tropizal Storm Incremental Wind

Hurricane Incremental "Whind

Eorog mpeed Probakality Thresholds speed Probabihity Thresholds
1 55 50
> 45 23
3 40 2l
4 35 15
5 30) 10
5 25 7
7 20 6
2 15 0
: 19 4
10 |10 E




Tropical Cyclone Situations
Going Back To Hurricane Charley Example)

CHAFRLEY #17 HHC Past(s0lid) and Forecast(dots) Track = =344 ¥ AN at BImpl - SORH S 3mph) B =54kt [74mph, ]
Hational Hurricane Center Disclaimer: "Wind Fange Contours showr the maxinmm extent of winds expected in each quadrant. Users are cautioned that winds =
t. For quadrants extending over land and water, over-water vahies are used, which may make the extent of inland wind radii appearunrealisty Hurricane Charley

August 13, 2004 A
11 AM EDT Friday
Current Location 25.2 N 82.8 W

el means the sustained

| wind is expected to be
64 knots or greater
somewhere in the
warned area within 24
hours...but not
everywhere.

8 However, the NHC
wind forecast (e.g.,
radii) is a main driver
for the local Public and
Marine wind forecasts
during tropical
cyclones situations.

61
Hurricane Charley (2004)



xample...00-12 Hours, First Period

CHARLEY (ZFP)

CHARLOTTE-LEE-
INCLUDING THE CITIES OF...PORT CHARLOTTE...PUNTA GORDA...
CAFPE CORAL...FORT MYER3

1115 AN EDT FRI AUZ 13 2004

.. TEST INLAND HURRICANE WARMNIMNG IN EFFECT UNMNTIL 10 LM
SATURDAY TEST...
TEST HURRICALNE WAFMNING IN EFFECT TE3T...

LTODAY. . JHURRICANE CONDITICHNI EXPECTED. MOITLY CLOUDY WITH 4

S0 PERCENT CHANCE ©F RAIN. HIGHI IN THE MID 305. WNEAR THE COLST...
EAST WINDI 40 TO 45 MPH WITH GUITS UF To &0 MPH BECOMING 30UTH

S0 To 70 MPH WITH GUST3 UP TO 20 MPH IN THE AFTERNOQCIT.
INLAND...ELST WINDS 35 To 40 MPH WITH GU3IT3I UP TO 55 MPH BECOMING
SOUTHEAST AND BECOMING 45 TO 55 MPH WITH GU3ITS UP To &5 HFH

IN THE AFTERNOCI.

LTONIGHT. . . TROFICALL 3TORM CONDITICHS EXPECTED WITH HURRICANE
CONDITICHS POS3IIBELE. CLOUDY WITH A 50 PERCENT CHANCE ©F RAIN.

LOows AROQUND e0. 3JIOUTH WINDS 45 To 55 MPH WITH GUITI UP TO 65 MPH
NWS Miami FL BECOMING EAST AND DECREASING TO ALROUND =25 MPH WITH GUSTS UF To
30 MPH AFTER MIDMIGHT.

LSATURDAY. . .CLOUDY WITH L 50 PERCENT CHANCE ©OF RAIN. EREEZY.
HIGHS IN THE MID S05. EAIT WINDI ALAROUND =5 MFH WITH GUSTS UF To
30 HMPH.

Day Time Chance of HR Conditions (%)  (Fri Aug 13

Advisory Time: 20040813 1500 (0-12 Hours — First Period)



Example
Avisory Time: 200409021500 (25-36 Hours — Third Period)
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Hurricane Local Statement
Background Information

Text (Show Suiter Example) « Graphical

— Segmented Preceded by an

Overview

Overview contains information
that is applicable to the County
Warning Area

Segments contain information
specific to a subset of zones
within the County Warning Area

In the segments, Hazard
specific Information according to
latest forecast Is provided for at
least the following Hazards:
wind, Surge, Inland Flooding,
and Tornadoes. Some offices
Include Marine.

Tropical Impact Graphics

Created for all Hazards
addressed in the Text HLS and
accounting for uncertainty.

They are based on a Threat
Assessment of meteorological
conditions and presented via
the web as a Potential Impact
Graphic in color codes.

Graphics dynamically linked to
Text sections of the HLS for a
given zone.
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! Impact Level Definitions

Impact Levels

Description
Threat - An extreme threat to life and property; the likelihood for major hurricane-
force winds (greater than 110 mph) of Category 3, 4, or 5 intensity.

Minimum Action - Prepare for the likelihood of extreme to catastrophic wind
damage.

Potential Impact — An extreme impact to communities within the specified area.
Winds capable of causing structural damage to buildings, some with complete wall
and roof failures. Complete destruction of mobile homes. Numerous large signs
and trees blown down. Many roads impassible due to large debris. Widespread
power outages. Damage is consistent with that realized by winds of Category 3, 4,
or 5 strength on the Saffir-Simpson Scale.

Threat - A critical threat to life and property; the likelihood for strong hurricane-
force winds (96 to 110 mph) of Category 2 intensity.

Minimum Action - Prepare for the likelihood of major wind damage.

Potential Impact — A high impact to communities within the specified area. Winds
capable of causing significant damage to roofing material, doors, fences, and
windows of buildings, but with some occurrences of structural damage.
Considerable damage to mobile homes. Many large signs and trees blown down
with further damage to standing trees. Some roads impassible due to large

debris. Widespread power outages. Damage is consistent with that realized by
winds of Category 2 strength on the Saffir-Simpson Scale.

Threat - A significant threat to life and property; the likelihood for hurricane-force
winds (74 to 95 mph) of Category 1 intensity.

Minimum Action - Prepare for the likelihood of moderate wind damage.
Potential Impact — A moderate impact to communities within the specified area.
Winds capable of causing significant damage to mobile homes, especially if
unanchored. Some damage to roofing material, doors, fences, and windows of
buildings. Several large signs and trees blown down, especially shallow-rooted and
diseased trees. A few roads impassible due to large debris. Scattered power
outages, but widespread in areas with above ground lines. Damage is consistent
with that realized by winds of Category 1 strength on the Saffir-Simpson Scale.

updated 11 AM Fri May 29
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Impact Level Definitions

Threat - An elevated threat to life and property; the likelihood for strong tropical
storm-force winds (58 to 73 mph).

Minimum Action - Prepare for the likelihood of minor to locally moderate wind
damage.

Potential Impact — A low impact to communities in the specified area. Winds
capable of causing damage to unanchored mobile homes, porches, carports,
awnings, pool enclosures and with some shingles blown from roofs. Large
branches break off trees, but several shallow-rooted and diseased trees blown
down. Loose objects are easily blown about and become dangerous projectiles.
Winds dangerous on bridges and causeways, especially for high profile vehicles.
Scattered power outages, especially in areas with above ground lines.

Threat - A limited threat to life and property; the likelihood for tropical storm-force
winds (39 to 57 mph).

Minimum Action - Prepare for the likelihood of minor wind damage.

Potential Impact — A very low impact to communities within the specified area.
Winds capable of causing damage to carports, awnings, and pool enclosures.
Some damage to unanchored mobile homes. Small branches break off trees and
loose objects are blown about. Winds becoming dangerous on bridges and
causeways, especially for high profile vehicles. Isolated to widely scattered power
outages, especially in areas with above ground lines.
Threat - No discernable threat to life and property; winds to remain below tropical

storm-force, but windy conditions may still be present.

Minimum Action - Evaluate personal and community disaster plans and ensure

seasonal preparedness activities are complete.

Potential Impact — Wind damage is not expected; impact should be negligi

updated 11 AM Fri May 29
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Note: During 2007, the color for ‘Very Low’ was changed from light yellow to blue.
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ential Coastal Fleed Impact Graphic
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Impact Levels

Impact LLevel Definitions - Florida

(Traditional)

Description
Threat: An extreme threat to life and property; the likelihood for combined storm
surge and astronomical tide resulting in sea water inundation of 8 feet or higher.
Minimum Action: Prepare forthe likelihood of extreme to catastrophic coastal
flood damage.
Potential Impact: An extreme impact to communities in the specified area.
Coastal flooding capable of causing widespread inundation of the surge zone by
seawater, possibly reaching several miles inland forlow-lying areas. Extreme
beach erosion with several new inland cuts likely created. Many large sections of
near-shore roads washed out and/or low-lying escape routes flooded. Powerful
scournng surge waters and intense battenng wind waves breaching dunes and
seawalls in widespread locations to result in structural damage to numerous
shoreline buildings, with several washing into the sea. Damage accentuated from
considerable floating debris. Extensive damage to marinas, docks, and piers.
Mumerous small craft broken away from moornngs.
Threat: A cntical threat to life and property; the likelihood for combined storm
surge and astronomical tide resulting in sea water inundation of 6to 8 feet.
Minimum Action: Prepare forthe likelihood of major coastal flood damage.
Potential Impact: A high impact to communities in the specified area. Coastal
flood waters capable of causing partial inundation of the surge zone by sea water,
especially for low-lying areas. Severe beach erosion. Several sections of near-
shore roads washed out and/or low-lying escape routes flooded. Scouring surge
waters and battering wind waves breaching dunes and seawalls in scattered
locations to result in structural damage to several shoreline buildings, with a few
washing into the sea. Damage accentuated by floating debrns. Damage to
marnas, docks, and piers. Several small craft broken away from moornngs,
especially in unprotected anchorages.




Impact Level Definitions - Florda

(Traditional)

Threat: A significant threat to life and property; the likelihood for combined storm
surge and astronomical tide resulting in sea water inundation of 4to & feet.
Minimum Action: Prepare forthe likelihood of moderate coastal flood damage.
Potential Impact: A moderate impact to communities in the specified area.
Coastal flood waters capable of causing major beach erosion. A few sections of
near-shore escape roads weakened orwashed out, especially in historically
vulnerable low spots. Surge waters and wind waves breaching dunes and
seawalls in scattered locations to result in structural damage to a few shoreline
buildings, mainly in historically vulnerable spots. Minor damage to marinas, docks,
and piers. A few small craft broken away from moorings, especially in unprotected
anchorages.

Threat: An elevated threat to life and property; the likelihood for combined storm
surge and astronomical tide resulting in sea water inundation of 2to 4 feet.
Minimum Action: Prepare forthe likelihood of minorto locally moderate coastal
flood damage.

Potential Impact: A low impact to communities in the specified area. Coastal flood
waters capable of causing moderate to locally major beach erosion. Very heavy
surf breaching dunes in isolated locations, mainly in historically vulnerable spots.
Threat: A limited threat to life and property; the likelihood for combined storm
surge and astronomical tide resulting in sea water inundation of 1to 2 feet.
Minimum Action: Prepare forthe likelihood of minor coastal flood damage.
Potential Impact: A very low impact to communities in the specified area. Coastal
flood waters capable of causing heavy surf and moderate beach erosion.

Threat: Mo discernable threat to life and property; no surge waters expected.
Minimum Action: Evaluate personal and community disaster plans and ensure
seasonal preparedness activities are complete.

Potential Impact: Coastal flooding is not expected; impact should be negligible.
Surf conditions may still be rough with minor beach erosion.
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Tland Floeding Impact Level
Definitions - Florida

Description
extreme threat to life and property; the likelihood for higher rain totals

to greatly exceed flash flood guidance.

Minimum Action: Prepare for the likelihood of damage consistent with very major

inland flooding.

Potential Impact: An extreme impact to communities within the specified area.

Scattered locations may experience major inland flooding, among many locations

of minor to moderate inland flooding.

Threat: A critical threat to life and property; the likelihood for higher rain totals to

well exceed flash flood guidance.

Minimum Action: Prepare for the likelihood of damage consistent with major

inland flooding.

Potential Impact: A high impact to communities within the specified area.

Isolated locations may experience major inland flooding, among scattered

locations of minor to moderate inland flooding.

Threat: A significant threat to life and property; the likelihood for higher rain totals

to exceed flash flood guidance.

Minimum Action: Prepare for the likelihood of damage consistent with moderate

inland flooding.

Potential Impact: A moderate impact to communities within the specified area.

Impact Levels

Isolated locations may experience moderate inland flooding, among scattered
locations of minor flooding.

Threat: An elevated threat to life and property; the likelihood for higher rain totals
to be around flash flood guidance.

Minimum Action: Prepare for the likelihood of damage consistent with minor
inland flooding.

Potential Impact: A low impact to communities within the specified area. |solated
to scattered locations may experience minor inland flooding.

Threat: A limited threat to life and property; the likelihood for higher rain totals to
approach flash flood guidance.

Minimum Action: Prepare for the likelihood of damage consistent with very minor
inland flooding.

Potential Impact: A very low impact to communities within the specified area.
Isclated locations may experience miner inland floeding.

Threat: No discernible threat to life and property; the likelihood for higher rain
totals to remain below flash flood guidance.

Minimum Action: Listen for forecast changes; review flooding safety rules.
Potential Impact: None expected; heavy rain may still occur.



Ternado - Inputs

Use the SPC tornado probabilities with local enhancements,
with consideration for strongest potential tornado (category).
Cyclone forecast uncertainty must also be factored in for

event duration. e
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Poinacdo Impact Level Definiuens

Impact Levels

Description
Threat: An extreme threat to life and property; the occurrence of tornadoes is very
likely.
Minimum Action: Prepare for the likelihood of many tornadoes (even families)
with scattered significant tornadoes.
Potential Impact: An extreme impact to communities within the specified area.
Scattered locations may experience major to catastrophic tornado damage, among
many locations of minor o moderate tornado damage. Some tornadoes may have
longer damage tracks

Threat: A critical threat to life and property; the occurrence of tornadoes is likely.
Minimum Action: Prepare for the likelihood of scattered tornadoes (even families)
with isolated significant tornadoes.

Potential Impact: A high impact to communities within the specified area.

Isolated locations may experience major to catastrophic tornado damage, among
scattered locations of minor to moderate tornado damage. Some tornadoes may
have longer damage tracks.

Threat: A significant threat to life and property; the occurrence of tornadoes is
possible, and more likely than not.

Minimum Action: Prepare for the likelihood of scattered tornadoes.

Potential Impact: A moderate impact to communities within the specified area.
Scattered locations may experience minor to moderate fornado damage. A few
tornadoes may have longer damage tracks.

Threat: An elevated threat to life and property; the occurrence of tornadoes is
possible, but less likely than so.

Minimum Action: Prepare for the likelinood of isolated to scattered tornadoes.
Potential Impact: A low impact to communities within the specified area. Isolated
to scattered locations may experience minor to moderate tornado damage.

Threat: A limited threat to life and property; the occurrence of tornadoes is
unlikely, but cannot be ruled out altogether.

Minimum Action: Prepare for the likelihood of isolated tornadoes.

Potential Impact: A very low impact to communities within the specified area.
Isolated locations may experience minor to moderate fornado damage.

Threat: No discernible threat to life and property; the occurrence of tornadoes is
very unlikely.

Minimum Action: Listen for forecast changes; review tornado safety rules.
Potential Impact: None expected, strong wind gusts may still occur.




Thank You

Comments or
Questions?

Feedback/Survey: http://www.weather.gov/survey/nws-survey.php?code=TCIG

Also Email: Robert.Molleda@noaa.gov, Pablo.Santos@noaa.qoVv
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