Hurricane lan: Decision Support and Shared Experiences
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2023 Billion-Dollar Weather Disasters: 28 Disasters

U.S. 2023 Billion-Dollar Weather and Climate Disasters
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Thils mag denades the goproximale location for each of (e 28 separate billion-doflar weathrer and climate disasiers thet impacied the Unifed States in 2023,



Hurricanes in the Atlantic Basin
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Hurricanes and Tropical Storms
Bl Hurricanes




Gulf of Mexico: Major (Cat. 3-5) Hurricanes 2017-2023

.|Hurricane Categog 3+
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2023 Hurricane Season: It only takes one!

20 Named Storms (14) 4 active
7 Hurricanes (7)
3 Major Hurricanes (3)

(Average 1991-2020 Season)

Season: Jun 1 - Nov 30

First Storm: May 30 (Arlene)
Last Storm: Oct 18 (Tammy)

Significant FL impacts from:
Hurricane Idalia




Be prepared: Visit hurricanes.gov and follow @NWS and @NHC _Atlantic on Twitter.
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http://upload.wikimedia.org/wikipedia/commons/8/8e/1921_Tampa_Bay_hurricane_track.png
http://upload.wikimedia.org/wikipedia/commons/8/8e/1921_Tampa_Bay_hurricane_track.png
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Hurricane lan — 28 'Sep'temb‘er 2022
1:30 - 4:00 PM EDT
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2022 Major Hurricane lan — Max Wind Gust

National Weather Service State of Florida
MaxWind Analysis 09/27/2022 06:00AM to 09/30/2022 06:00AM MDT

=| ¢ Landfall is when the center of the
e e — | eye wall crosses the beach

% Ty ek  Landfall at Cayo Costa - 305 PM

ET Wed Sep 28, 2022

 CAT 4, 150 mph, 940 mb

00k « Mainland Florida Landfall - Near
e °c Punta Gorda at Pirate Harbor
« CAT 4, 435 pm Wed Sep 28,
e ] 145 mph, 942 mb

- - A s — o « Max Recorded Wind - 140 mph in

.10 35-40 HM s0-100

Analysis Data Source: Regional Observations

5
I e lles
0 55 110 220 B 1015 40-45 W 100-120 Cape COral
This is an experimental product of the NWS GAZPACHO - 15-20 45 - 50 120 - 140
softwar n in using the data.  —
offici 20 - 25 50-60 “ = >140

locations may not represent actual reports at that location,




2022 Major Hurricane lan - Storm Surge

FOST-TROPICAL CYCLONE IAN - Saturday, October 1, 2022 5PM EDT Advisory #37
¢ TEEW M3 5 mph NE

Sustaned Wind Speed. ll¥ooical stom == 36405mgh | shong bopscal storm == 50k158mpt Il hurrcene == 5447dmah

* 6-10 feet water overtopped barrier
islands
 Max surge 10 to 15 feet.

e Structures washed off their
foundation at locations where
water was flowing over the barrier
islands

» Structures flooded with salt water
on the inland side of the
intercoastal

* Tides were 4-7 feet below normal
north of the eye wall




2022 Major Hurricane lan - Rain

C. STORM TOTAL RAINFALL FROM 1288 UTC SEP 27 UNTIL 128@ UTC SEP 38
CITY/TOWN COUNTY i) RATNFALL
LAT LON (IN)
DEG DECIMAL

1 NMW GROVE CITY CHARLOTTE 25856 26.95
26.93 -82.33

1 N CHARLOTTE BEACH CHARLOTTE 25218 22.97
26.94 -B2.22

3 NE NORTH PORT SARASOTA 25835 21.45
27.88 -82.15

2 5 I0OLFO SPRINGS HARDEE 251395 28.13
27.46 -8l.58

3 E ZOLFO SPRINGS HARDEE 25172 19.97
27.5@ -81.75

16 WsW PINE LEWEL SARASOTA 25683 1%.83
27.1%  -82.13

: . Rat
Esri, HERE, Garmin, FAG,




Weather Decision Support Services

Threat Identified & Monitored

Resource ‘Shuffle’ & Engagement

Shelter Considerations Resources Engaged
Structure Protection Evacuations

Table-Top Exercises
Severe Weather Dirills /
Tropical Classes

Assessments| 8
Safety Expos Evacuation Considerations Rescues Restoration \
Pre-Event Training & Exercises Event Briefings & Services Remote & On-Site Support Ongoing Support Post-Event
Preparedness Phase Planning Phase Response Phase Recovery Phase

Routine Weekly Briefings , , NWS Fully Engaged Recovery Forecasts
Emails & Webinars § ~— | Onsite or Virtual Support ~ Eye in the Sky’
NWS Support NWS Chat / Google Chat
Coordination

22
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3-5 Days Before Impact

Tmpl:ai Deprnsaion Nine ;

Fiickiy Segiieambn 21 2072

BIWE Hational Hormeans Centar

For iha 120 howrs (580 dayal rean B P4 EDT FAIBEP 23 1w 6 PM EDT WED 9EF &

Tropical-Storm:Force Wind Speed Probabilities f@‘} Most Likely Arrival Time of Tropical-Sterm-Force Winds

CWmmh'trarmaupn Q Furu:asl puiltlom
CENTE eainn 158 RRA W @Teopicel Dyckine Q) PrsidPoeniial 75
Bl m sustared wind 35 mon n D 38 mpi

Keavamert WHY al 13 man E50:73 moh H?%-1705ph M= 171 moh

Polential track area:
s Tay 10 Dy 45

‘Walches: Warnings:
Hurrizare Trop BT I rcon: IEETE Sxirm

Major Hurricane lan
BRIEFING

1:00 PM ET
Wednesday, January 11, 2023

What has changed: Surge threat increases for SW Florida

Next Briefing: Tuesday, September 27, at 7 PM ET

Dacaimer The informaton comsmea wikie i tme-sensie, Do nof use stter Som EOT Tossasy

NOTE
Mlﬂﬂ’nlﬂ’ heve o) ol 6 55 ohdnee of reedivirg
P T WIS of 44 T (B mrpa)

MNational Weather Service

Tropical Email and/or Webinar briefings begin from

NWS Tampa Bay (Ruskin) to both the local Media and
Emergency Management

Briefing Times: 7 AM, 1 PM, 7 PM, 1 AM



1-2 Days Before Impact

Excessive Rainfall Outlook — Tonight

WEV Major Humeane fan

W3 Mathor b Hurdoee Ceniter

Last Updated: 1/11/2023 4:20 PM

.‘ Watches and Warnings

Maior Hurrcanes 1sn

&% ovent Wivones, Wamiegn, wr Adesones

National Weather Service

Ts . .
Wasilig Major Hurricane lan

BRIEFING

1:00 PM ET
Wednesday, January 11, 2023

What has changed: Surge threat increases for SW Florida

Next Briefing: Tuesday, September 27, at 7 PM ET

Dacaimer The informaton comtaned wWinin i tme-sensie, Do nar use sfter Som ECT Jussdsy

National Weather Senice — Tampa Bay

Major to
Historic
Flooding

Tropical Email and/or Webinar briefings
continue from NWS Tampa Bay (Ruskin) to
both the local Media and Emergency
Management




xe® Major Hurricane lan

@‘ 0-3 Day Most Likely Arrival Time of Tropical-Storm-Force Winds AN

sow 85W Bow 75W

Hurricane lan Storm Location O < 34 kt (39 mph) 3-day chance of receiving sustained 34+ kt (39+ mph) winds
Tue. Sep. 27,2022 11 am EDT & 34-63 kt (39-73 mph) R
Advisory 18 Wind Speed @ 2 64 kt (74 mph) 5 10 20 30 40 50 60 70 80 90 100%

Last Updated: 7/3/2024 12:45 PM

25N

County
Lee
Charlotte
Sarasota
DeSoto
Hardee
Highlands
Manatee
Pinellas
Pasco
Hillsborough
Polk

Sumter
Hernando
Citrus

Levy

Earliest Arrival

8 pm Tue
7 pm Tue
10 pm Tue
1 am Wed
1 am Wed
3 am Wed
12 am Wed
1 am Wed
2 am Wed
2 am Wed
4 am Wed
5 am Wed
3 am Wed
5am Wed
7 am Wed

Most Likely
11 pm Tue
10 pm Tue
1 am Wed
5 am Wed
5 am Wed
7 am Wed
4 am Wed
6 am Wed
8 am Wed
8 am Wed
8 am Wed
1 pm Wed
7 am Wed
11 am Wed
3 pm Wed

National Weather Service — Tampa Bay
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A Hurricane Warning is issued when
hurricane force winds are expected
within 36 hours.

A Hurricane Watch is issued when
hurricane force winds are possible
within 48 hours.

Prepare by boarding up windows and
moving loose items indoors. Have an
emergency supply kit ready.

Seek shelter in a sturdy structure or
evacuate if ordered.

Hurricane Possible.

Hurricane Expected! &

N/ weathergov
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There is a daﬁ'ger of life-threatening

inundation from rising water moving
inland from the shoreline generally
within 36 hours.

Promptly follow evacuation and
other instructions from local
officials.

There is a possibility of life-
threatening inundation from rising
water moving inland from the
shoreline'generally within 48 hours.

Promptly follow evacuation and
other instructions from local
officials.
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Be Careful with the Forecast Cone vs Impacts

The Cone of Uncertainty
provides one piece to a
much larger puzzle of threats
and impacts.

Note how watches and
warnings are in effect outside
the Cone of Uncertainty.




Be Careful with the Forecast Cone vs Impacts

Tropical Storm lan Current information: x Forecast positions:

Sunday Saplember 25, 2022 Center localion 14.9 N 78.8 W @ Tropical Cyclane () Post/Polential TG
5-AM EDT Advisory 9 Maximum sustained wind 50 mph Sustained winds: D = 39 mph

NWS Nalional Hurricane Center Movemeant WNW at 12 mph 539-73 mph H 74-110 mph M= 110 mph

Potential track area: ~ Watches: Warnings: Current wind extent:
I:Lﬂa]r 1-3 Dﬂr 45 ‘Hurricane  TropStm [@Hurricane [l Trop St @ Hwrricane | Trop Stm




Small Shifts in the Track Can Have

20 mile shift west =
landfall in
Tampa area

a Huge Impact on Landfall

Tampa

125 mile
\ difference

Fort Myers

Cedar Key
9 (

265 mile
difference

25 mile shift west =/
landfall in
Cedar Key area

. Fort Myers
Hur}ég 5“;




Cone Graphic with Inland Tropical Wind Watches/Warnings

Note: The cone contains the probable path of the storm center bul does nol show

the size of the storm. Hazardous conditions can occur outside of the cone.
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Hurricane lan _ : Current information: x Forecast positions:

Tuesday September 27, 2022 Center location 24. 6 N829 W @ Tropical Cyclene  Q Posl/Potential TC
11 PM EDT Advisory 20 Maximum sustained wind 120 mph  Sustained winds: D < 39 mph
NWS National Hurricane Center Movement NNE at 10 mph §$39-73 mph H74-110 mph M > 110 mph
Potential track area: Walches: Warnings: Current wind extent:

Day 1-5 Hurrmcane  TropStm  [lHurmcace Il Trop Stm IHumcane © Trop Stm
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N
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New experimental cone graphic depicting inland
U.S. tropical storm and hurricane watches and
warnings will become available mid-season in 2024

Will help convey wind hazard risk over land

The 5-day cone will be depicted as all white instead
of the current solid 1-3 day cone and hatched 4-5
day cone

Graphic may not be available as soon as the current
cone graphic due to the time need to compile
complete inland watch and warning information

Will be available beginning on or around August 15,
2024

Available at hurricanes.gov along with the current
operational version of the cone graphic



35N

25N

Note: 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
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Costliest U.S. Hurricanes

Damage
Year in Billions

2005 Katrina LA, MS S125
2017 Harvey TX, LA S125
2022 lan SW Florida  $113
2017 Maria Puerto Rico $91.6
2017 Irma Florida $77.2
2021 Ida SE U.S. $75.2
2012 Sandy US East Coast  $68.7

https://en.wikipedia.org/wiki/List of costliest tropical cyclones

34


https://en.wikipedia.org/wiki/List_of_costliest_tropical_cyclones

Hurricane Fatalities Caribbean and U.S.

m_ # Fatalities

1900 Galveston 6,000-12,000
1928 Lake Okeechobee FL 4,075

2017 Maria Puerto Rico 3,059

2004 Katrina LA, MS 1,392

1926 Great Miami S FL 539+

1960 Donna Caribbean, FL 439

2022 lan FL 149

2017 Irma FL 134

2004 Charley FL 35

https://en.wikipedia.org/wiki/List of the deadliest tropical cyclones

35
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Hurricane lan: The People and Their Stories




2022 Major Hurricane lan - Impact

" Casey Shannon
T 1d-Q
| took this earlier today, around 4:30. This is highway
70 looking south east over the train tracks coming
into Arcadia. | took some video too but | don't have a
battery big enough to upload it over a mobile
Hotspot. This is the highest I've ever seen the river...
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Hurricane lan — September 28, 2022

Top National Weather Service
meteorologists scour damage
zone to improve future hurricane
forecasts

Tom Bayles /

"{Eﬁ‘l"ﬂszaﬁ — nn = Brian LaMarre, left, who is the National Weather Service's chief
meteorologist in the Tampa Bay region, talks with Pablo Santos,
who is in charge of the NWS in Miami-South Florida, this week along
hard-hit San Carlos Island while looking for subtle clues left behind
by Hurricane lan that might help improve the forecast during future
tropical cyclones
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lan Direct Fatalities

Demographics
74% of direct fatalities were 60+
52% were 70+

e 20s
= 30s
e 40s
e 50s
® 60s
e 70s
e 80s

90+

e |an was responsible for 66 direct
deaths - all in Florida

e Deadliest hurricane to affect the
CONUS since Sandy (2012)

Storm Surge: 41
Freshwater Flooding: 12
Marine: 8

Wind: 4

Surf: 1

Department of Commerce // National Oceanic and Atmospheric Administration // 41



lan Indirect Fatalities

| D.emograp.h.lcs e lan responsible for 90 indirect deaths
80% of indirect fatalities were 60+ o Florida: 84
65% were 70+ o North Carolina: 3
3.7% s <20 o \Virginia: 1
® Major Causes
® 20s .
& 5fis O Med!cal Care Related: 18
o Cardiac: 16

® 40s O Accidents: 16
® 50s
® 60s
® 70s
® 80s
e 90+

Department of Commerce // National Oceanic and Atmospheric Administration // 42



Hurricane Comparison: Category — Size — Impacts

e ),

o) 3 L . — :
Hurricane Charley 2004 Hurricane lan 2022
e Cat. 4 at landfall (141mph max e Cat. 4 at landfall (150mph max
wind) wind)
e Landfall at Cayo Costa e Landfall at Cayo Costa
e Eye was 10 miles wide e Eye was 26 miles wide
e Extreme winds were contained to e Extreme winds were contained to
within 10 miles of the eye within 40 miles of the eye
e Movement NNE at 21mph e Movement NNE at Smph
e Minimum Central Pressure 940mb e Minimum Central Pressure 940mb
e Max Storm Surge near 6ft at e Max Storm Surge near 15.5ft at
Matanzas Pass FMB northern FMB



Social Science Research: Who Evacuates?

Constrained Aware of risks & willing to
14% evacuate but face barriers

First Out Anxious and eager to leave
21% if a hurricane is in the forecast

Doubt that a hurricane will
occur but willing to evacuate

Optimists
16%

Reluctant Reluctant to evacuate
27 % but will leave if ordered to

Diehards Confident they can safely
22% ride out hurricanes at home

Hurricane Sandy study by lennifer Marlon, Yale University




Last Resort Safety Messaging

+ Thisis what surge can do to.a home

« Jiis aconstant onshore push of water,
potentially for hours

+ Thisis the main reason for evacuations.

+ The water rises fast - like a tsunami. As
a last resort. if caught inthe surge. it is
important to go vertical (example:
second or third floor of the building you
are sheltering in) instead of trying to
evacuate in your vehicle once water
has started to rise

« Besure to include an axe or saw in your
hurricane supply kit

LR 2

V ‘[tm’f"l' i

- — Last Resort Safety Messaging

_ Despite all of our best efforts,
2l | studies prove that some will
| choose to stay rather than
evacuate - no matter what!

We must therefore have some
element of last resort safety
within our messaging

It should highlight going vertical
rather than trying to escape in a
vehicle

Should also highlight having an
axe or saw available if trapped
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Hurricane ldalia: August 29-30, 2023
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08-29-2023 | 11:56:17 UTC | GOES-16 | Infrared (band 13)



Storms Offshore can
Cause Storm Surge
Flooding

 Hurricane ldalia produced
storm surge flooding all along ’
the West Coast of Florida,
even when over 100 miles
from shore.

» Take evacuation orders
seriously, even if a storm is
not making landfall in your
immediate area. .

Highest NOAA Tide Gage Observations - MHHW
(numbers in red)

Distance between the “eye” and the Florida coastline 'AV a

(numbers in black)

J ~~

Distance of the "eye" of Idalia from the FLL West Coas

5831 mi

105.73 mi j-»~?.-- -

4.05 ft

Clearw.

100.00 mi ”"313‘5 it 498 ft

Port Mianatae®

3.69 ft 5
126.20 mi o
174.00 mi (AL
3.04 ft 2

t at preliminary NHC forecast points and Highest NOAA Tide Gage

Observations




La Nina Returning

Official NOAA CPC ENSO Probabilities (issued June 2024)

100 based on -0.5°/+0.5°C thresholds in ERSSTv5 Nino-3.4 index

e

B La Nina
90 [ 1 Neutral

I El Nino
80 -

70 La Nina expected to

60 return..
50 1

40-

Percent Chance (%)

301

20-

0-

M) JJA JAS ASO SON OND NDJ DJF JFM
Season

s



El Nino / La Nina Fluctuations

Oceanic Nifo Index (ONI) - 1990-present

https: /forigin.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostufffONI_v5.php
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Be prepared: Visit hurricanes.gov and follow @NWS and @NHC_Atlantic on X. May 2024




2024 Hurricane Season Forecasts

The Weather
Average Colorado State Company  Accuweather
Named Storms 14 23 24 20-25
Hurricanes / 11 11 8-12
Major Hurricanes 3 5 6 4-7
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A a'fii-'.‘ia.'. S S g N

Social Hud

D0 o fama ooy

Biog

Wranghng Dinpsiers with Aodeo

Cavrmarity Emarpency Reegomas Taan

Ger tps to sucvive nateral
CRERSTOrS, CUIOMITC YyOUT
pnerpency chockhss, and

VO MEeDng OGNS

Recelve alerts fromi the

Navenal Weather Sorvice

Locate open sheltars and
Disaster Récovery Coemters
andd apoly for assstance

Upload and share
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. Search for the FREE weather alert app

RECEIVE
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NATIONAL
WEATHER SERVICE




Questions or Comments? Email matt.anderson@noaa.gov

LLerrieon https://weather.gov/tampa
Huﬁicaneances https://radar.weather.gov
e menrd https://weather.gov/forecastpoints

Hurricane Ivan
September2 - 17 https://weather.gov/wrn
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