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Yes, It Has Been Busy

US Landfalling Storms 2020-2023 [ECESETNEE @ A8 .
Total Landfalls 26, 10 Hurrioanes / |+ Average of 14 tropical storms each

Allandile e et year; 7 of these become hurricanes, 3
Tropical Storm \, ey

Huricane 4 e of which become major hurricanes.
N} ¢ Averages generated over 30 years

¢ Over past 10 years, “average” is more
like 18 total storms, 8 hurricanes, 4
major

[ \ ¢ About 5 hurricanes strike the U.S.
S coastline in an average three-year

26 Landfalling Storms in  period. (9 from 2020-2022)

f~a the Past 4 Years! + More Category 4 and 5 landfalls in the
) U.S. since 2017 than from 1963-2016!




Pre-Season Forecasts

Released NLT May 24

Colorado State University 23 11 )
(4/4/24)
The Weather Channel 24 11 5
(4/18/24)
European Center for 23 13 N/A
Weather Forecasts (5/5)
Accuweather (4/1/24) 20-25 8-12 4-7
University of 33 N/A N/A
Pennsylvania (4/24/24)
University of Arizona 21 11 5
(4/8/24)

ﬁw cy"""'a% North Carolina State 15-20 10-12 3-4

H B} University (4/16/24)

* *

FDENS University of Missouri 26 11 S —

(4/12/24)




“Well Above Normal” Season...Why?

CDAS Sea Surface Temperature Anomaly (°C) (based on CFSR 1981-2010 Climatology)

Warmer than normal Atlantic sea-surface  anesiime: o6z may s 2024
temperatures, especially in Caribbean, = ~
Gulf of Mexico and southern Atlantic. son| €f 55

La Nina developing in the eastern
Pacific. This was also present for the
2020-2022 seasons.

Fewer Hurricanes |} & .
Stronger vertical wind shear %" More Hurricanes

EQ 3

LLLLT LT

Weaker vertical wind shear 6051
& trade winds - less i
atmospheric stability

e S

Typical La Nina Impact on Hurricane Season




Seasonal Outlooks

Regardless of the numbers...tropical cyclones in the Atlantic Basin
will always pose risks & preparedness is a must

Seasonal forecast models look at similar years to make seasonal
predictions

1998, 2010, and 2020 are 3 recent prior years that featured EI
Nino wintertime conditions transitioning to La Nina conditions in
the Pacific during the summer coupled with above average
Atlantic water temperatures.

Seasonal predictions CAN'T tell you where landfalls are most
likely. Note the differences between 2001 and 2008 AND 2010
and 2020...




Similar Number of Storms...Different Results
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Analog Years...Different Results
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NUMBER  WIND () TYPE NAME DATE
i 1 95 H ALEX JUN 25-JUL 2
2 40 T BONNIE JuL 22-24
3 50 T COLIN AUG 2-8
4 15 MH DANIELLE AUG 21-30
5 125 MH EARL AUG 25-SEP 4
6 55 T FIONA AUG 30-SEP 3
7 35 T GASTON SEP1-2
8 60 T HERMINE SEP 5-9
9 135 MH  IGOR SEP8-21
10 120 MH  JULIA SEP 12-20
11 110 MH KARL SEP 14-18
12 75 H LISA SEP 20-26
13 50 MATTHEW  SEP 23-26
14 40 T NICOLE SEP 28-29
15 75 H  oTTo 0CT 6-10
16 90 H PAULA 0CT 11-15
17 85 H RICHARD 0OCT 20-25
- 18 65 H  SHARY 0CT 28-30
19 85 H TOMAS 0CT 29-NOV 7
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2020 Hurricane Season

30 named storms, 14 hurricanes, 7 Major Hurricanes
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Atlantic Hurricane Basin Climatology
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Steering a Hurricane

» Track dictated by steering
currents

. TN BN TE
« Some semi-permanent //fa\"{\\\\ N L
S\

features | 14 . ) A\
- Difficult to predict beyond 7-10 INNS=ZF 3

days




Tropical Cyclone Naming

Rotating list of names every 6 2024 ATLANTIC TROPICAL NAMES

years ALBERTO HELENE ||  OSCAR |
_ BERYL ISAAC
World MeteOrOIOglCal CHRIE NEveEE " RAFAEL
Organization votes on retirement DEBBY KRK M  SARA
of names and replacement ERNESTO LESLIE
name FRANCINE MILTON
GORDON " NADINE | WILLIAM
No more Greek alphabet

(effective 2021) P ATLANTIC SUPPLEMENTAL NAMES
ADRIA HEATH || ORLANDA |
Alphabetlcal primary and BRAYLEN ISLA . PAX |
supplemental list of names CARIDAD JACOBUS B RONIN
cecency 8 DESHAWN KENZIE . SOPHIE |
‘i * New names for 2024, replacing EERY Ee

X Florence and Michael from 2018 o
) FOSTER MAKAYLA
r < GEMMA ~ NOLAN  wiL |



The Forecast Cone of Uncertainty

Note: The cone contains the probable path of the storm center but does not show iﬁ,

@ L_ of the stom. rdos cuo.:lditions can occur outside of the cone. ’;w} It,S N Ot an i m paCt cone !

A T, “-5- - Represents the probable track of the
\ | cyclone center

'
| ¢

f} LN Formed by connecting circles on each
EaaRe) | forecast point (12hr, 24, 36, etc.). Size

8 AM Sat based on previous years error!
1A 1/3 of the time the center ends up outside of
s ; | the cone!
» Cone continues to shrink as forecast error
4 gets smaller. More and more locations
1{” oo : | outside of the cone will see more significant
W /s el iV SEW impacts!
Hurricane Dorian Current information: ® Forecast positions:
Friday August 30, 2019 Center location 24.5 N 69.8 W @ Tropical Cyclone Q) Post/Potential TC
11 AM AST Advisory 25 Maximum sustained wind 110 mph  Sustained winds: D < 39 mph
NWS National Hurricane Center Movement NW at 10 mph S39-73mph H74-110 mph M > 110 mph BrcEC
Potential track area: Watches: Warnings: £ 1,

9 %
[:l Day 1-3 Day 4-5 Hurricane Trop Storm IlHurricane [ Trop Storm £ g\‘\‘i
(=] =}
* E *
¥ 3
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The Forecast Cone of Uncertainty
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Impacts often occur
outside the cone

Approx. Distance Scale

[— E— |

8H 125 250 375
3 0. 00H

Hurricane lke
September 11, 2008
10 PM CDT Thursday
NWS TPC/National Hurricane Center
Advisory 44
4 Current Center Location 26.3 N 90.4W ||
Max Sustained Wind 100 mph
Current Movement WNW at 12 mph
@ Current Center Location
& Forecast Center Positions
H Sustained wind » 73 mph
S Sustained wind 33-73 mph
D Sustained wind <39 mph
CL. Potential Day 1-3 Track Area
I Hurricane Warning H
mmm Tropical Storm Warning

B gon Y

L10 PM Thu
95

Hurricane lke
September 11, 2008
10 PM CDT Thursday
NWS TPCINational Hurricane Center
Advisory 44
—+ Current Center Location 26.3 N 90.4W |
Max Sustained Wind 100 mph
Current Movement WHW at 12 mph
Current Center Location
& Forecast Center Positions
H Sustained wind = 73 mph
$ Sustained wind 39-73 mph
D Sustained wind < 39 mph
Cl Potential Day 1-3 Track Area
I Hurricane Warning H
mmm Tropical Storm Warning

85m ___‘hﬁpkr ¥ Sy

10 PM Thuf

H



Tropical Cyclones are Multi-Hazard Events
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Tropical 5torm Debby
West Falm Beach, FL [ParsAreOk)

Hurricane Sandy
Hurricane Charley Ft. Lauderdale, FL (YouTube/Mmatch)
Ft. Myers, FL (YouTube/moviemagg)

Wind Waves / Rip Currents

Tornadoes

Hurricane Sandy
lersey City, M) [YouTubefechtjbm)

Tropical Storm Debby
Anclote River, FL {NYRAPTOR

Storm Surge Rainfall / Inland Flooding




Experimental NEW Product for 2024

N Depicting Inland Watches/Warnings on Cone

& LRl | - New experimental cone graphic
P . BB s’ depicting inland U.S. tropical
A 0 storm and hurricane watches and
warnings will become available in
2024

| « Will help convey wind hazard risk

« Graphic may not be available as

soon as the current cone graphic
AR A due to the time need to compile
EE N | P complete inland watch and

-~
d = 3 - L] .
=
. — - warning information
100W 9w 60W° 7 8sW  -8oW 78W e 70w esw
Hurricane lan Current information: x Forecast positions:
Tuesday September 27, 2022 Center location 24.9 N 829 W @ Tropical Cyclone (Q Post/Potential TC - % 5 S
11 PM EDT Advisory 20 Maximum sustained wind 120 mph  Sustained winds: D < 39 mph PY Wl | | be aval I a b I e beg' NnNi ng on or
NWS National Hurricane Center Movement NNE at 10 mph S 39-73 mph H 74-110 mph M > 110 mph d A 1 5 2 O 24
&7 Potential track area: ~ Watches: Warnings: Current wind extent: aroun u g ust ’
QNERGENC), 2 = &Day 1-3 Day 4-5 Hurricane TropStm  [Hurricane [l Trop Stm [l Hurricane Trop Stm
‘\o“ 44@0
S <
5 NN D, | _ S
+* * ;@j Department of Commerce // National Oceanic and Atmospheric Administration // 1




Storm Surge Forecasting

creasing Error

8 Hurricane Andrew="=.* .
222222222222222222 .
Forecast Period (Days)

Intensity (wind speed)

Forward Speed

Angle of Approach

Size - Radius of Maximum Winds
Width and Slope of Shelf

Local features — concavity of
coastlines, bays, rivers, headlands,
or islands



Rapid Intensification

 Definition - maximum sustained
winds of a tropical cyclone
Increase at least 30 knots in a
24-hour period
Difficult to predict
Typically occurred in high-end &
hurricanes that reach Category o &,

All tropical storms!
All rapidly strengthened!! §

3 or above, but is becoming i“ Labor Day

: : — : — =40 mph™
Increasingly common amongst -~ . ™ :""‘R— i S Ar;grrﬁ;

weaker systems Y.y 6
Michael™ _
50 mph  Camille
65 mph




Post-Landfall Flooding

* River flooding across
North and West Central
Florida

« Canal and Street Flooding

in Southeast Florida

Flash Flooding in North
Florida and Urban areas




Tornadoes

« Nearly 70% of landfalling hurricanes W LT

Low Tornad Gretest
(1948-2000) spawned at least 1 tornado  =°% PIEC - \RECEREREs

Threat

« 40% of landfalling hurricanes spawn
more than 3 tornadoes

 More than 90% of all tornadoes occur in
the right front quadrant of the storm
relative to the storm motion

* Most develop more than 100 miles
away from the center of the storm



Florida Population and Major Hurricane Landfalls

30,000,000 Category 3, 4 & 5 Hurricane Strikes in Florida g

25,000,000
20,000,000
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NHC Product Timeline

&: NATIONAL HURRICANE CENTER

ANALYSES & FORECASTS ™

o

DATA & TOOLS ™ EDUCATIONALRESOURCES ™ ARCHIVES * ABOUT NHC SEARCH

‘Top News of the Day... view past news

= NHC issuing advisories for the Eastern Pacific on TS Aletta and Hurricane Bud
« NOAA releases 2018 Aflantic hurricane season outiook
« Update on National Hurricane Center Products and Services for 2018

Last update Mon, 11 Jun 2018 12:25:18 UTC

~Few products
rge uncertainty

Eastern North Pacific Atlantic
Disturbances: ALL [1]
Five-Day Graphical Tropical Weather Outlook
National Hurricane Center Miami, Florida

5 Day Forecast

Public Advisory

Wind Speed %
Forecast Discussion

More products
Forecast hazards

Eastern North Pacific (East of 140°w)

=
~ | Tropical Weather Outlook

S/Hurricane Watches

500 AM PDT Mon Jun 11 2018

Tropical Weather Discussion
915 UTC Mon Jun 112018

@ Tropical Storm Aletta EY

Buoys | Grids | Storm Archive|

.ALETTA FORECAST TO BECOME A REMNANT LOW LATER TODAY OR TONIGHT...

?w
1 2 D A 2:00 AM PDT Mon Jun 11
- a Location: 17.0°W W Public Forecast Forecast Wind Speed
Y T ;Hu rrica nE warnlngs 7 3 e {) Moving: WNW at 6 Advisory Advisory Discussion Probabilities
W 120w 120w 10w 100w v oW mm u:estsurs ﬂi%‘j o 223 H23 fz} #23
Current Disturbances and Five-Day Cyclone Formation Chance: $3 <40% 88 40-60% 3§ > 60% ax sustained: 40 moh 200 AMFDT tsoouTe 200 A FOT o800 UTe
Ts H u rrl:a ne ana I Statements Tropical or Sub-Tropical Cyclone: O Depression © Storm  § Hurricane
© Post-Tropical Cyclone or Remnants F ==
View 2-Day Graphical Tropical Weather Outlook LQ } a |
D Eratlunal stnrm Su E Pr“u I s . i ) Wind Speed Wind Warnings/Cone Warnings/Cone d
Atlantic - Caribbean Sea - Gulf of Mexico Probabilities History Interactive Map Static Images d

Tropical Weather Outlook (en Espaiior’)

Tropical Weather Dis:
800 AM EDT Mon Jun 112018

752 AM EDT Mon Jur

@ Hurricane Bud

Buoys | Grids | Storm Archive|

..HURRICANE BUD WELL OFFSHORE THE MEXICAN COAST WITH 115-MPH WINDS...
6:00 AMMDT Mon Jun 11

\ There are no tropical cyclones in the Atlantic at this time.

*Spanish transiations, when available, are courlesy of the NINS San Juan Weather Forecas! Office.

Location: 16 4°N 106 5° W Public Forecast Forecast Wind Speed
Moving: NW at 10 mph Advisory Advisory Discussion Probabilities
Min pressure: 960 mb #TA #7 # #7

Max sustained: 1 600 AMMDT 0900 UTC 300 AM MDT 0900 UTC

rrival Time Warnings/Cone Wi gs/Cone
of Winds Interactive Map Stafic Images

Hurricanes.gov g

RGEN
MERE Y 1y
) 4.
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& 2
5 ) :
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