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Session Goal @)

Showcase NHC & WFO products & practice
proper product interpretation to help assess
location specific tropical cyclone threat potential.
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Storm & Impact Uniqueness \@/ N\
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Forecast Adjustments

Track nudges ultimately influences landfall
location & timing & local extent of impacts

from north 360° to somewhere FL panhandle —

\ Track adjustment Potential landfall
north-northwest 350° | in a few days

Track adjustment Potential landfall
from north 360° to somewhere SW FL peninsula
north-northeast 10° | -ina day
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Tropical Cyclone Risk - Deterministic @
—

L

Do | prepare for 40-50

ﬁ mph or 70-80 mph?

Deterministic

Specific Values - “Most Likely”
Tropical Storm Conditions Expected

Does not Communicate RISK
Risk of motivating over/under preparation

If used alone - DANGER

O
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Tropical Cyclone Risk - Probabilistic Jeo~
s 4

|- Probabilistic

Prepare for hurricane
K force winds. Range of values/outcomes

Upper bounds Considered
Hurricane Conditions Possible

Communicates reasonable worst case scenario
What we want folks to prepare for

Forecast of least regret

Could communicate over preparation
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Tropical Cyclone Structure

KT MPH
105 (120)

R | .

: ' [ Rémbanas ] i

e Complex 3D system

e e ’_E_-_ TR A i ik | * Non-continuous wind field

Lulls 1 * Peaks & Lulls

__Image courtesy of Kuentos Communications, Inc.

GOVERNOR’S HURRICANE CONFERENCE®



~—

TC Wind Field Modeling S

KT MPH HURREVAC - 2D Structure
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Wind Field Modeling Caution N F\l
~—

Terrain Influence — Water, Open Spaces

IAN Adv 15, 64 hr HWRF Forecast Model

HMON IAN-09L MSLP (mb) & 10m Wind Speed (kt) Min MSLP: 952.5mb | Max Wind: 114.2kt
1 Init: 06z Sep 26 2022 Forecast Hour: [66] valid at 00z Thu, Sep 29 2022
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Hurricane Software \'@) X

NHC TCM Product Provides Wind Radii

ESTIMATED MINIMUM CENTRAL PRESSURE 964 MB
MAX SUSTAINED WINDS 9@ KT WITH GUSTS TO 11@ KT

e g RO 35NE 30SE 20SW 30NW. <
= 4 % S, JONE 60SE 40SW 60NW. - v
34 KT....... 120NE 100SE  80SW 110NK. <«

12 FT SEAS..18@NE 180SE 1505W 120NW.
WINDS AND SEAS VARY GREATLY IN EACH QUADRANT. RADII IN NAUTICAL
MILES ARE THE LARGEST RADII EXPECTED ANYWHERE IN THAT QUADRANT.

Considerations

" Simplified structure
" Smooths wind field
" Does not show peak winds near eye
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COMPLETE Wind Risk Assessment

Deterministic Probabilistic

lan 2022
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Wind Risk Tools & Availability \ h@\l

~—

> 2 days Out Within 48 hours

Forecast Cone -

e s N Tropical Storm/Hurricane
Deterministic & Probabilistic P /

Watches & Warnings
Wind Speed Probabilities -
Probabilistic

Hurricane Threat &
Impact Graphics
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Wind Risk Tools & Availability \ h@\,

> 2 days Out

N N
Ay
Forecast Cone -
Deterministic & Probabilistic

Wind Speed Probabilities -
Probabilistic

Hurricane Threat &
Impact Graphics
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F O re C a St C O n e e, - 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.

- Likely forecast track of storm
center (67% of the time)

- Deterministic wind risk

vulnerability tool ONLY Jﬁmm
? A

. .
- 2026 Update: ;g
Inland Tropical Storm & ofAw Wed

Hurricane Watches &
Warnings plotted over cone

Hurricane Helene Current information: X Forecast positions:

Wednesday September 25, 2024 Center location 21.6 N 86.3 W @Tropical Cyclone ) Post/Potential TC

10 AM CDT Advisory 9 Maximum sustained wind 80 mph Sustained winds: D < 39 mph

NWS National Hurricane Center Movement NNW at 10 mph S539-73mph H74-110 mph M= 110 mph
Watches: Warnings: .

Potential track area: Hurricane Watch Il Hurricane Warning Current wind field estimate:

@ Day 1-5 Tropical Storm Waich Il Tropical Storm Warning Bl Hurricane

222 Hurricane Waich & Tropical Storm Warning Tropical Storm
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Wind Speed Probabilities ?@\

- The chance of sustained speeds at specific locations through 5 days (cumulative probabilities)

- Application - Use to monitor probability trends, if increasing, your localized risk is increasing.

ath T,

@ Tropical-Storm-Force Wind Speed Probabilities @ @ Hurricane-Force Wind Speed Probabilities
u For the 120 hours (5.00 days) from 7 AM CDT WED SEP 25 to 7 AM CDT MON SEP 30 3 V

For the 120 hours (5.00 days) from 7 AM CDT WED SEP 25 to 7 AM CDT MON SEP 30

[

W

-

Probabmty of hurricane-force winds (1-minute average >= 74 mph) from all tropical cyclones

Probability of tropical-storm-force winds (1-minute average >= 39 mph) from all tropical cyclones

QO indicates Hurricane Helene center location at 7 AM CDT WED SEP 25, 2024 (Forecast/Advisory #9) O indicates Hurricane Helene center location at 7 AM CDT WED SEP 25, 2024 (Forecast/Advisory #9)
___ I [ |
5 10 20 30 40 50 60 70 80 90 % 5 10 20 30 40 50 60 70 B0 90 %
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Wind Speed Probabilities

e 1,000 realistic alternative scenarios created
— Official NHC forecast
— Historical NHC track & intensity errors

— Climatology & persistence wind radii
model

— Point Based Probabilities
e Accounts for Inland wind decay

e Track model spread
Past NHC track forecast errors correlated to
spread of track model guidance

GOVERNOR’S HURRICANE CONFERENCE®



Hurricane Threat & Impacts Graphics

o

e Communicates Risk with Safety Margin

Peak Impacts Anticipated Thursday

= What to Prepare For

e Potential impacts to motivate
appropriate preparedness

e Specific Hazard Graphics:
o Wind Threat

Potential for wind 58 to 73 mph Potential for storm surge flooding greater than 3 ground Pdefﬂ.alformn&_rahﬂoodlng ra_in
O Storm Surge Threat e e rele sty oo ottt e e
O L] L]
F I OOd : ng Ra In Th reat Last Updated: 9/25/2024 9:25 AM http://www.weather.gov/srh/tropical?office=jax National Weather Service — Jacksonville, FL
O Tornado Threat
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Hurricane Threat & Impact Graphics

Deterministic Probability POWER Wind Threat

Forecast Uncertainty Accounts for Track Uncertainty WHAT TO PREPARE FOR
Not Accounted

Bla |,
o |
S| D

) ﬁ__l_—-—J--" iy

AT
e o ,"
ajor Hurrlcane ﬁi dRi

"Wind Threat

Potential for wind greater than 110 mph

Potential for wind 58 to 73 mph
Potential for wind 39 to 57 mph
Wind less than 39 mph

Forecast Wind Speed (knots) Hurricane Wind Speed Probability

<35 | 35-50 > 64 20% 30% 40% 50%
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Hurricane Wind Threat V@)
—

Wind Threat

Potential for wind greater than 110 mph

Potential for wind 58 to 73 mph Strong Tropical Storm

e Potential for wind 39 to 57 mph Tropical Storm
&
DlRsTOm “-

Wind less than 39 mph

3 Iga Beach

Residents of Suwannee, Hamilton and >
Gilchrist counties should prepare for
widespread hurricane force winds.

GOVERNOR’S HURRICANE CONFERENCE®



Wind Risk Tools & Availability \ /\(\,
sS4

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.

Within 48 hours

-
ermuda

Tropical Storm/Hurricane
Watches & Warnings

Hurricane Milton o Current information: X Forecast positions:

Monday October 07, 2024 Center location 21.7 N91.7 W @ Tropical Cyclone Q) Post/Potential TC
10 AM CDT Advisory 10 Maximum sustained wind 155 mph Sustained winds: D <39 mph
NWS National Hurricane Center Movement ESE at 9 mph $39-73mph H74-110 mph M>110 mph
Watches: Warnings: |
Potential track area: Hurricane Watch Bl Hurricane Warning gr:nt !"Ind field estimate:
Day 1-5 Tropical Storm Watch [l Tropical Storm Warning urricane

Tropical Storm

ZZZ Hurricane Watch & Tropical Storm Warning

GOVERNOR’S HURRICANE CONFERENCE®




Tropical Storm &
Hurricane

Watches & Warnings

Sustained

Tropical Storm| Hurricane

Winds 2 39 mph 2 74 mph
Watch Potential within 48 hrs
Warning Expected within 36 hrs

HURRICANE
WATCH

A Hurricane Watch is issued when
hurricane conditions are possible,
typically within 48 hours.

Prepare your home by boarding up B Be ready to seek shelter in a sturdy
windows and moving loose items o structure or evacuate if ordered.
indoors. Have an emergency supply

kit ready.

Hurricane Winds Possible.

GOVERNOR’S HURRICANE CONFERENCE®



Wind Risk Messaging

[
@ H u rrl ca n e WATC H Hurricane Preparedn
EBST [Emra| F|Dl'ida ! X There's a lot you can do around your home to help protect it

from hurricane winds. Before hurricane season, trim trees on
-\Dagwna Beach N your property and get a;y)roved window coverings. Ahead of

. . X storms, collect loose outdoor items, secure all doors on your
o OkeeChObee, VO|USIa, Breval‘d, & |ndlal"l * w property, and find a safe location for your vehicle. -

River Counties

[ ] Leeshurg
*

=> Hurricane Conditions POSSIBLE in the watch . Orlando
area. ' '_-’
=> Less than 48 HOURS before conditions -Qf - gigagpllas

become too dangerous for storm preps! _
=> Preparations should be complete by Tuesday *
night. ‘

Hurricane Preparedness weathergov/hurricane A2

Stay in your safe places from
water & wind

=> Efforts to protect life and property should be 3
underway. . Okeechobes POTSH Lucie
* i
=> Get Ready: weather.gov/safety/hurricane

=> Stay Informed: weather.gov/melbourne Keep in mind that impacts can be felt
far from the coast

9
faa)
c Have a way to get weather alerts

and forecast updates

Listen to local officials & avoid travel

WEATHER FORECAST OFFICE unless ordered to evacuate

- e T\ - —
Melboune " Florida Updated: 5P

GOVERNOR’S HURRICANE CONFERENCE®



Recap... \ /f@:j\,

~—

What are some dangers with using just
deterministic wind speed data for tropical cyclones?

Does not account for forecast uncertainties
Does not account for risk

Could motivate under preparedness

GOVERNOR’S HURRICANE CONFERENCE®



Recap... \ /f@:j\,

s 4
What are some tools available to help you assess

wind risk?

Forecast Cone (deterministic caution!)

NHC Wind Speed Probabilities (probability power)
Hurricane Threat & Impact Graphics (probability power)
HURREVAC (deterministic radii caution!)

GOVERNOR’S HURRICANE CONFERENCE®
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The Nature of Extreme Winds

* Occurrence in any one location is a rare event
* Lives greatly imperiled; devastating/catastrophic damage

* Exponential increase in impacts; increased projectile
loading

* Numerous rescues; difficult initial response

* Collapsed community infrastructure; longer-term
recovery

GOVERNOR’S HURRICANE CONFERENCE®



Wind-Related Deaths in Hurricanes

Occur in two well-defined areas

1. The strongest and most-damaging
winds occur in the eyewall, associated
with the innermost rainband.

2. Tornadoes often develop within one or
more primary outer rainbands, several
hundreds of miles from the center,
within the right-front quadrant of a
storm.

rys

Major Hurricane Milton (2024)
: =~ yacksonville

- _ @ 3 ;'v’

. PortiStillucie
R T o A
Cape Coral y
Yot ‘3 e

el A b2

Super-Res Reflectivity 1 4:14PM EDT

Elevation = 0.5 10/9/2024
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Hurricane Damage Potential

Saffir-Simpson
Hurricane Wind Scale

Category 1-5

Major hurricanes accourdr only
1in 5 of all US landfallsut account for

greater than 80% of all damage

GOVERNOR’S HURRICANE CONFERENCE®



Extreme Winds - Hurricane Michael

eIping those who are trying desperately to “hide from ex(ehie winds.”

GOVERNOR’S HURRICANE CONFERENCE®




Gauging Risk of Extreme Winds

< Tropical-Storm-Force Wind Speed Probabil
NP Forho 120 hours (00 days) o7 PM GOT SAT OCT 05 to7 PM GOT THU OCT 10
=
] 20
o —_— —
‘ © £ y S 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.
v o R e T T W
|
[
N w
LS

Probability of tropical-storm-force winds (1-minute average >= 39 mph) from all tropical cyclones
O indicates Tropical Storm Milton center location at 7 PM CDT SAT OCT 05, 2024 (Forecast/Advisory #3)
I I
5 10 2 30 40 50 50 70 8090 %

50-knot (58 mph) Wind Speed Probabilities
For the 120 hours (5.00 days) from 7 PM CDT SUN OCT 06 to 7 PM CDT FRI OCT 11

Hurricane Milton Current information: x Forecast positions:

Tuesday October 08, 2024 Center location 22.3 N 88.9 W @ Tropical Gyclone Q) Post/Potential TC

4 AM CDT Advisory 13 Maximum sustained wind 155 mph  Sustained winds: D < 39 mph

INWS National Hurricane Center Movement ENE at 12 mph $39-73 mph H74-110 mph M =110 mph ‘
Potential track area: Watches: Warnings: Current wind field estimate:|

O\oay 13 EEX0ay4s Hurricane  Trop Stm [IMMurricane [l Trop Stm [MHurricane | Trop Stm

Wind Threat Potential Impacts From Wind

October 8, 2024

Probability of 50-knot (58 mph) winds (1-minute average >= 58 mph) from all tropical cyclones
© indicates Hurricane Milton center location at 7 PM CDT SUN OCT 06, 2024 (ForecasUAdvisory #7)

5 10 2 :Io 41> 50 60 70 80 %0 % = Allof east central Florida, including its 0
S adjacent waters, are under a tropical wind
WATCH watch or warning.

Hurri Fe Wind Speed iliti
For the 120 hours (5.00 days) from 7 PM CDT SUN OCT 06 to 7 PM CDT FRI OCT 11 4 AHurricane Warning is in effect for Lake,

Seminole, Orange, and Osceola counties.

Orlando @

* A Tropical Storm Warning is in effect for
isimmes @ Okeechobee county.

4 AHurricane Watch is in effect for Volusia,

- Brevard, and Indian River counties. ELEVATED LIMITED
®  ATropical Storm Watch s in effect for Saint
Lucke and Martn counten, Potential for wind 39-57 | To be safe, prepare for the potential of limited wind impacts from tropical sterm force
=> Coastal areas currently under a watch can Es Ll
being to ings later LITTLE TO NONE LITTLE TO NONE
this morning.
| . Wind less than 39 Mo immediate preparations needed; little to no wind impacts
=>  Prepare accordingly!
Tropical Watches & Warnings B erwsmevoune mph
lational Oceanic and National Weather Service
e Melbourne

ine-force winds (1-minute average >= 74 mph) from alltropical cyclones

T Examples of NHC & NWS Products from Major Hurricane Milton (2024)
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HTI - Hurricane Threats & Impacts

Map of Coastal Threats and Potential Impacts - What's This?
©'Wind Threat Storm Surge Threat Flooding Rain Threat Tomado Thraat

T

“ece g ShowiHide Cone

Community Plans and Preparations

Potential for Extreme Wind greater than 110 mph
. Plan for extremely dangerous and life-threatening winds of
major hurricane force. Prepare for the possibility of
devastating to catastrophic wind damage.

Potential for Wind 58-73 mph
. Plan for dangerous winds of strong tropical storm force.
Prepare for the possibility of significant wind damage.

Potential for Wind 39-57 mph
. Plan for hazardous winds of tropical storm force.
[Domiced 13| o] e Prepare for the possibility of limited wind damage.

Potential for Wind less than 39 mph

Moderate - Potential for wind 58 to 73 mph
Elevated - Potential for wind 39 to 57 mph
Litthe to None - Wind < 39 mph

HTI Products from Major Hurricane lan (2022)

GOVERNOR’S HURRICANE CONFERENCE®




Extreme Wind Warning - Product

“..a short-term, "short-fused” alert
issued to signal an imminent threat to
life and property, requiring immediate
shelter.”

Issuance Criteria (both must be met)

® The hurricane is category 3 or
greater

® sustained winds of 100 kt (115
mph) or greater are expected
within 1 hour

Major Hurricane Michael (2018) &

GOVERNOR’S HURRICANE CONFERENCE®




Extreme Wind Warning - Messaging +

BULLETIN - EAS ACTIVATION REQUESTED
Extreme Wind Warning
National Weather Service Tallahassee FL

& NWS Tallahassee ’
@NWsTallahassee - Follow

ana,

808 AM EDT Wed Aug 30 2823 The situation is about to get serious in parts of Bay, Gulf,
and Franklin county. We've issued our first ever Extreme
The Mational Weather Service in Tallahassee has issued a & National Weather Service ~ & & “ 4 wfo-melbourne-fl Wind Warning. This means wind gusts in excess of 130
MPH are expected as #HurricaneMichael makes landfall in
+ Extreme Wind Warning for... 5 = Unreads @& Messages [ Canvas D Files ?:co:!::i-ma Local Forecast quc B National Fum:'_::llnlu .E..O::S the next few hours. Shelter in place IMMEDIATELY.

Threads

+ Tomado dumege. conviaershi ate BN
% Prer b communicatons feiures

North central Taylor County in Big Bend Florida...
Madison Coumty in Big Bend Florida...

Home

Y October Bth, 2024 ~ w
: % Haay s Bieaching dunes ¥

&1

Until 1115 AM EDT.

*

At BB AM EDT, National Weather Service Doppler radar and surface
observations indicated extreme winds, associated with the eyewall ¥ cwsirfacksomville October 9th, 2024 ~
of Hurricane Idalia, were moving onshare 9 miles east of Perry,

*

8 ol ol & 3
moving northeast at 35 mph. THIS IS AN EXTREMELY DANGEROUS AND = ‘"“‘" ’98‘“'“ £08 AM NWSd- Melhuurne‘ - Brendan Schape: 10/9 SJ:M EDT| n::;in femaI:S ehcatastrcl)lphlc categt:lry 5 l;ur;
fo-melbourne- iti ing t id B t t! t will i t t
L TFE_THREATENING STTUATION! _w u conditions are only going to worsen from midday onwar: e tornado threat will increase throug|

# wfo-melbourne-fl-datafeed remains forecast along I-4 and hurricane force winds (and gusts) arrive tonight.

As the tornado threat ramps up today, we are encouraging folks to have multiple methods to receive

*

Locations impacted include...
Madison, Lee, Lake Bird, Moseley Hall, Hopewell, Cherry Lake,
Hamburg, Hamson, Pinetta, and Shady Growve.

ownload all

ajor Hurricane MILTON __ 5 e o o st worings Ling Rainfall

Gfiles w )

PRECAUTIONARY/PREPAREDNESS ACTIONS...
11:19 AM - Oct 10, 2018 ®
The safest place to be during a major landfalling hurricane is in a
reinforced interior room away from windows. Get under a table or
other piece of sturdy furniture. Use mattresses, blankets or pillows
to cover your head and body. Remain in place through the passage of
these life-threatening conditions.

@ Reply T, Share

1 s . £ b s et
Ly ——"

# wfo-san-juan-pr
# wfo-corpus-christi-tx
# wfo-tampa-fl

& ) st onr|
D+ Mot homes severcly dame

Florid s devropes.
A Tornado Watch remains in effect wntil 3808 PM EDT for Big Bend # who-key-west-fl - =+ My Lrge wees snappet 1
Florida. # wfo-jacksonville-fl e T ommememeresin

+ Seversl bidges, causemays,
mcceas routes impasssble.

# wfo-miami-fl

LAT...LON 3837 83193 3835 B319 3835 8321 3831 8321
# wfo-tallahassee-fl

3029 8323 3026 B324 3026 8347 3031 B348

A Large aress i pomts ana
& cormmurications ouisges

3016 8371 3064 B350 3063 8328 3059 8326 B External P D——
3055 8326 3052 8324 3047 8324 3046 8322 & help-slack-nws
3042 8322 3041 8319 3839 8317 A BIUS @@=/ ®®

TIME...MOT...LOC 12887 217DEG 32KT 3015 8343 o i L . . L
isied nws-david.sharp: If an EWW is issued, it means that it is time to shelter within shelter. The message - move now to

% i S the safest place within your shelter and protect your head and body from extreme winds and flying debris.

21-HANER

GOVERNOR’S HURRICANE CONFERENCE®
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Florida Tornado Conceptual Models

1 bl I
1. DRY SEASON TORNADOES
Developing Gulf of America Low

-
2. WET SEASON TORNADOES "ﬁj\i

Sea Breezes and Thunderstorms

\\

S

7 I

3. TROPICAL CYCLONE TORNADOES

Tropical Cyclone in the Gulf of America

1
T 1 —
; LIS | 523 ' X
: ATLANTIC . i l ' ¢ ATLANTIC
st it S S\ \ OCEAN
6 \
2 1 \ \ NORTHEASTERN \
WEST COAST ! é—}d EAST COAST ATLANTIC UADRANT- )
\ SEA BREEZE SEA BREEZE OCEAN X TORNADOES
2 2 : _k[)@ \\ ) \
\ )
8 \é\ é;:} \ \ & | %*E
1 8 /| S 5
WARM, MOIST AIR - w v\ éj;b LA e Tl ,/r / L
FROM THE GULF Z Y 3 0 b Q } / & :} ) e ({} < '\3 X
SN \ 1 < i .
AMERICA P ) Xw hﬁ‘; AMERICA ;x‘\\%‘ ’, / ) N A @ ‘\\
//’__‘- k@\‘ A NS 3 % . ;\\ E\\\Q}. x
@H@ " p . -~ C\/.,, [\ = J -
. & o e Wy o
) e 5, = TROPICAL CYCLONE
/ v i - /"7’/%» {”"\54\ ') 5 \ MOVING NORTH-NORTHEAST S 2
CARIBBEAN SEA & ———t" c:;\ i : {:ﬂk o N\ e
k ) Rl e 4

Dry Season Tornadoes

e November - April

e Often the deadliest and strongest

e Driven by large-scale (synoptic)
weather systems, particularly
frequent during EI-Nino winters

e Strong to violent EF-2 & EF-3 more
common

e February 1998 & 2007

-]

Wet Season Tornadoes

May - October

Localized, often short-duration
Often associated with daily sea-
breeze thunderstorms
Tornadoes most common, but
often EF-0 & EF-1

Tropical Cyclone Tornadoes

e August - October

e Most common in northeast
quadrant of storm where wind
shear is maximized

e Often fast-moving and occur in
families

e Can occur well away from the
center of the storm!




Troplcal Cyclone Tornadoes

: ‘éCape Coral g ?

. @ o

L
Golden Gate

Super-Res Reflectivity 1
Elevation = 0.5

The Challenge...

o Predicting tornadoes outside of
areas where people are prepared
for hurricane conditions

o Predicting tornadoes from weaker
systems

o Minimize the amount of over-
warning

o Successfully messaging all of the
above

GOVERNOR’S HURRICANE CONFERENCE®



Understanding Risk

Tornado Vulnerability Index

B <20 (Extremely Vulnerable)

B <50 (Highly Vulnerable)

I <100 (Moderately Vulnerable)

. =150 (Somewhat Vulnerable)
<250 (Slightly Vulnerable)
<625 (Minimally Vulnerable)

Ethan Rogers 2019

Risk =
Likelihood x
frequency, numerous circulations
Consequence x
storm intensity, EFO-EF1-EF2-EF3
damage

Vulnerability

community considerations, i.e. population
density, wealth, mobile homes, exposure

il

AL
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Deadliest Tropical Tornado Events

Event

Date

Deaths

Injuries

Hurricane Agnes Jun. 1972 7 140+ o
Hurricane Milton Oct. 2024 6 30+ | -
Hurricane Ivan Sep. 2004 6 15+ |
Hurricane (Unnamed) | Sep. 1882 6 15+ Hurricane Milton (2024) RS
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Hurricane Agnes (1972)

aaaaaaaaaaa
uuuuuuuuuuuu

0000000

OOOOOOO

Hurricane lvan (2004)
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Unnamed (1882)
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Forecasting TC Tornadoes

* Diagnosing the local tornado hazard

- Strong low-level wind shear is maximized in
the right-front quadrant of a storm

- Pockets of dry air enhance instability and
isolate cells

- Interactions with other weather features
like fronts, boundaries, troughs, etc.

* Threat can linger for days

- Multiple 12-hour Tornado Watches
possible, especially for slow-moving
systems
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Forecasting TC Tornadoes

Tropical Cyclene Tornadees frem 1950 to 2007
800[

 Most tornadoes occur within the
right-front quadrant of a tropical
cyclone

e 80% of tornadoes occur within
350° to 120° relative to the storms
motion
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Example - Northeast Quadrant

Northward Moving
System
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Forecasting TC Tornadoes

Westward Moving
System
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SPC Severe Weather Outlooks

SPC Day 1 Severe Weather Outlook
Hurricane Milton
October 9, 2024

Based on probabilities of severe
thunderstorms or tornadoes within
25 nm of a point.

Day 1, 2, 3, 4-8 products

Threat area usually not defined
until Day 2 or 3 given track
uncertainty

Areas better defined as time to
impact lessens
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Local Threat Assessment

Tornado Threat

7 Ll

Titusville

' Kissimmee

Melbourne
95

Kenansville

Threat ------------

Vero Beach

&rl Pierce
X \

Okeechoé}“ -
ey
tuart

WEATHER FORECAST OFFICE

—— Melboume ™ Florida ——

Several to many tornadoes can hinder
emergency plans during tropical events.

Many places may experience...

=>» Tornado damage, with isolated immense
destruction

=>» Power & communications failures

Examples of potential damage:
=>» Roof and wall failures of sturdy buildings. Some
buildings may be leveled.

=>» Mobile homes obliterated

=>» Large trees snapped or twisted

Vehicles & small boats tossed or destroyed
More Details: weather.gov/mib/hti

Updated: October 9, 2024
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Tornado Watches

* |Issued by SPC in close
coordination with local NWS
offices

e Often issued for the favored
“right front” quadrant of a
storm

* Typically issued for 12-hours
(vs. 8-hours for non-TC
events)

[ Tornado Watch # 484 - Valid from 1150 PM until 1100 AM EDT !
NOAAMWS/Stom Prediction Cenbar - o Updabed: 2017031 L
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Tornado Warnings

BULLETIN - EAS ACTIVATION REQUESTED
Tornado Werning
MNational Westher Service Melbourne FL

1112 AM EDT SUN SEP 1@ 2817 o Cha I Ienges

The Matiocnal Weather Service inm Melbourne has issued &

o Tornsdo varndeg fore.. - Cells are fast moving (often 60+

* z::ti:e;;:r::ir‘d County in Florida... mph)

R T e e e L e - Circulations develop and
dissipate quickly

- Multiple circulations at the same

. - : | 2] | = = .
IMPACT...Flying debris will be dang ] *;.L_ | 1 4 ol t
shelter. Mobile homes willlh fE AR | Lo - Ime
Damage to roofs, windows, = ] I
damage iz likely.

HAZARD. . . Tornado. = e

ol !
SOURCE...Radar indicsted rotation. |

* Can lead to over-warning and
can be difficult to issue with
long-lead times!
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Jon Rizzo - NWS Key West jonathan.rizzo@noaa.gov Tf S
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Tropical Cyclone Storm Surge Topics - e N\

~—

Storm Surge and Influencing
Factors

Ensemble and
Probabilistic Forecasts

Storm Surge Risk
Forecasts & Applications

Photo: City of Tampa
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Storm Surge and Total Water Level . /\(@\,

~—

Wind and Pressure Components of Hurricane Storm Surge

e Definition: An abnormal water level rise generated by
sform@ a hurricane or tropical storm over and above the
predicted astronomical tide.

e Cause: Primarily by the strong onshore winds
produced by a hurricane or tropical storm.

i o - e Duration: As long as the winds blow onshore, the

ralsing sea level much r approaches land . . .
; water continues to rise. Waters may not recede until

winds are well-below tropical storm force.

WAVE

e Storm Tide: The water level rise due to the combination RUN UP TG

of storm surge & astronomical tide. l STORM

TIDE

e Wave set-up: The increase in average water level at A — | WIND WAVES

the shoreline caused by breaking waves in the surf Sto,m’Su,ge

zone } Highest Tide

. . oM Mean Sea Level

e Wave run-up: The maximum height reached by waves o=

Lowest Tide

as they rush up a breach, structure, or dune.
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How Storm Surge Forms \ /\@\,
sS4

Wind Wind

4=

STORM SURGE

Current

Over the open ocean, the strong winds blowing Once the hurricane reaches shallower waters near
across the water surface sets the water at and the coast, the vertical circulation in the ocean
below the surface in motion. This sets up a deep becomes disrupted by the ocean bottom. Since
circulation over 250 feet deep, and is nearly the water can no longer circulate downward, it has
undetectable over open water. nowhere else to go but up and inland.
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Factors Influencing Storm Surge Q@ N
\/

e Storm Intensity
e Forward Speed

e Size (Radius of Maximum Winds)

e Angle of Approach to Shore
e Width and Slope of the Ocean Bottom

e Shape of the Coastline and Local
Features

GOVERNOR’S HURRICANE CONFERENCE®



Storm Surge Influencers: Intensity

The stronger the wind; the higher the storm surge.

Lakeland

Qearwater Tampa

StPetersburg

Service Layer Credits: Esri, HERE, Garmin, (c)
OpenStreetMap contributors, and the GIS user community

Melbourne
Palm Bay

PortStLucie

West Palm
Beach

Boca Raton
Coral Springs

Pembroke
Pines

Miami

Potential Storm Surge Flooding*
Homestead [ intertidal Zone/Estuarine Wetiand
[ Greater than 1 foot above ground
| Greater than 3 feet above ground
]—| Greater than & feet above ground
I Greater than 9 feet above ground

Example 1: Category 2

Lakeland
Qearwater Tampa

StPetersburg

Service Layer Credits: Esri, HERE, Garmin, (c)
OpenStreetMap contributors, and the GIS user community

Melbourne
Palm Bay

PartStlucie

Boca Raton
Coral Springs
Pompano Beach

Pembroke
Pines

Miami

Potential Storm Surge Flooding*
Homestead Intertidal Zone/Estuarine Wetland
[ Greater than 1 foot above ground
| Greater than 3 feet above ground
[T Greater than & feet above ground
I Greater than 9 feet above ground

Example 1: Category 3
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Storm Surge Influencers: Forward Motion @

Faster storms produce higher surge at the immediate coastline; slower
storms produce a surge that penetrates farther inland.

Example 1: Faster forward motion Example 2: Slower forward motion
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Storm Surge Influencers: Size

The larger the storm, the higher the surge. Note the maximum storm
surge will likely be further from the center of the storm.

Basin; Elliptical Fort Myers <f [ Storm: d/sloshplhg/datairextiles/C_RMWO6.BRIBTaex
SLOSH Wind field T
min KTS{MPH) Desoto
I —

Stm Ti

Charlotte

12 mile
wide

eye wall wide
Naples eye Wa”

2004 Hurricane Charley

Example 1: Smaller Radius of Maximum Winds Example 2: Larger Radius of Maximum Winds
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Storm Surge Influencers: Angle of Approach f\
\\J/

The more perpendicular the angle of the storm’s approach, the greater
likelihood of a higher storm surge.

e R e e oed

Yankers & -

Hicksville Brentwood

Levittown

abylon * =

Potential Storm Surge Flooding*
[0 intertidal Zone/Estuarine Wetiand
B Greater than 1 foot above ground

Potential Storm Surge Flooding*
[0 intertidal zone/Estuarine Wetiand

B Greater than 1 foot above ground
| Greater than 3 feet above ground

Greater than 6 feet above ground

| Greater than 3 feet above ground
I Grester than 9 feet above ground

[T Greater than & feet above ground
I Greater than 8 feet above ground

Service Layer Credits: Esri, HERE, Garmin, (¢)
OpenStreetMap contributors, and the GIS user community

Service Layer Credits: Esri, HERE, Garmin, (c)
OpenStreetMap contributors, and the GIS user community

Example 1: Oblique Angle of Approach Example 2: Perpendicular Angle of Approach
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Storm Surge Influencers: Slope of the /f\

Ocean Bottom & Shape of the Coastline @

Gently-sloping continental shelf allows for higher storm surges, and
concave coastlines and bays can locally enhance storm surge levels.

Example 2: Shallow Slope Concave Coastline, Bays, River Entrances, and Barrier Islands

GOVERNOR’S HURRICANE CONFERENCE®



“Deterministic” Dilemma

Forecast track adjustments as may be realized within the final

24 hours prior to landfall are likely to result in major
differences in potential storm surge.

The examples here indicate great variation in the magnitude,
areal extent and peak heights for life-threatening storm surge.

Storm Surge Inundation

| REER
3=-6N
. | E-9R

.o

Observed
Track &
Simulated
Storm Surge

Storm Surge Inundation

| REERS
3-6h
G-Gft

. -

Ft. Myers Beach
Forecast
Track &
A Simulated
R Storm Surge
; a Day Before

Sdnibel Is.
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Storm Surge Planning Tools \ h@,\

~—

Pre-Season >2 days to 5 Days Out Within 48 hours

National Storm Surge Risk National Storm Surge Risk Storm Surge Watch &
Maps Maps Warning Graphic
Maximum of Maximums Maximum Envelope of Potential Storm Surge
(MOMs) Water (MEOW) Flooding Map

Peak Storm Surge
Forecast Graphic

GOVERNOR’S HURRICANE CONFERENCE®



National Storm Surge Risk Maps \ h@,\

e Based on Maximum of Maximums by
Saffir Simpson Wind Scale Category

e Accounts for most potential storm
surge influencers

e Best used as a pre-season planning
tool for evacuation zones and critical
infrastructure design

e As itis continuous across the Gulf and
Atlantic coastline, it will greatly
exaggerate the extent of maximum
surge in a realtime storm situation

Category 2 National Storm Surge Risk Map
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Maximum Envelope of Water

Allows for limiting consideration to certain directions and speed of
movement by a single Saffir Simpson Wind Scale Category.

Tools like HurrEvac require a fixed forward speed and single category.

Multiple MEOWSs may need to be viewed to get a more
comprehensive picture for potential storm surge.

.'@ the size of the storm. Hazardous conditions can occur outside of the cone.
1 4 ra————— i

J AL
) LA
: N -
25N . g~ " i
Mekico H K
_ o@dh mx
i

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

ot

20N
T

Mexico

LY 3 - |
| ioow o Loow |
Tropical Storm Milton Current information: ® Forecast positions:
Sunday October 08, 2024 Center location 22.6 N 94 9 W @ Tropical Cyclone Q) Post/Potential TC

Potential track area: Watches: Warnings:
Day 1-3 Day 4-5 Hurricane Trop Storm Il Hurricane I Trop Storm

GOVERNOR’S HURRICANE CONFERENCE®
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Kissimmee

Winter Haven

b
Vero Beach
L

Fort leerce
\

West Palm Beach
g
L

Coral Springs
i

Fort Lqujerdale
Pembroke Pines
¥

Directional (SLOSH MEOW) Storm Surge Inundation Height Above Ground
[ZZZALeveed Area (consult local officials for flood risk)

1 2 3 4 5 6 7 8 9 10 >10f

7 AM CDT Intermediate Advisory 4A Maximum sustained wind 60 mph  Sustained winds: D <39 mph
e Mo SR e Category 4 MEOW - NE/ENE/E - 20 mph




Storm Surge Probabilistic Power \ /_\@\,

~—

e 500 to 1000+ potential storm tracks
are used to compile a distribution of
storm surge values based on historic
NHC track, intensity, forward speed
and size forecast errors for each 6-
hour forecast cycle.

e From this database, a map showing a
reasonable potential (highest 1 out of
10 chance) storm surge flood map can
be created.
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Storm Surge Probabilistic Power \ /_\@\,

~—

Let’'s look at this within the context of
Hurricane lan...

/s \
/9 \

e
.k

OFCLTrack &, \
Deterministic vs. i_' 5\ n{_
Probabilistic Guidance ,:’ ‘*}3’?’ 3

/ vad
; ¥
I

\ I l“‘- . i ;\'
/ | { / \ {
! 1 / ‘ Best Track 1
J s / ' Je
i I
. J % J

-
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Potential Storm Surge Flooding Maps

e Represent the reasonable worst case
scenario of surge heights y A

@

Immokale

e Takes into account forecast uncertainty,
tides, and land elevation

e Not every point within a color range will
see the peak value, but there is the
potential for it - 1 in 10 chance it will be
higher than depicted - this is what to
prepare for

e Best for help with evacuation decisions
and inland flooding penetration
questions T

Potential storm surge flooding (with tide) in feet AGL for the 78 hours from 2PM Tue 09/27/2022 to 8PM Fri 09/30/2022
W1 to 3 feet >3 feet =gfest [ll>9feet [Z7]Levesd Area
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Storm Surge Watches & Warnings . /\@\,

~—

Weather Forecast Office 40kl

Storm Surge Warning Tampa Bay/Ruskin, FL 'a

R o ov.001 sz e W) e The Storm Surge Watch and Warning
Graphic visualizes the areas most at
risk from life-threatening surge

e Serves as a call-to-action

£ - aNWSTampaBay

GOVERNOR’S HURRICANE CONFERENCE®



Storm Surge Threats & Impacts i /\f@,\

Last updated: 9/25/2024 7:00 PM EDT

Life-Threatening Storm Surge Forecast: ®

Storm Surge values (in MHHW or
AGL)

o 10-15 ft for Citrus and Levy
(12-17 MSL)
o 8-12 ft for Hernando and Pasco
o 5-8 ft for Pinellas, Hillsborough,
and Manatee
4-7 ft for Sarasota
3-5 ft for Charlotte and Lee

National Weather Service - Tampa Bay Area, FL

GOVERNOR’S HURRICANE CONFERENCE®
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Potential Storm Surge Impacts
become available as needed by your
local NWS office.

The graphics depict categorical
reasonable worst-case (often highest
1-in-10) levels of potential impacts.

Impact statements are customized for
your portion of the state concerning
infrastructure and what should be
prepared for.

Hazard-Based: Includes a “safety
margin” relative to the forecast
uncertainty.




Peak Storm Surge Forecast Graphic

o

e |ssued whenever Storm Surge (and sometimes
only when Hurricane or Tropical Storm Wind)
Watches or Warnings are in effect.

e The values represent the height that water could
reach above normally dry ground somewhere
within the specified areas.

e The range expresses forecast uncertainty and to
account for varying coastal geography.

e Caution: Do not anchor on the very first

issuance; values can adjust upward/downward TP Al
\ ) Keys:.1:3/ft ¢ o
along the Coastl I ne aS the StO rm and ItS fO recasts Hurricane Helene User Notes: Water levels along the immediate coast could reach the following heights ve
Wednesday September 25, 2024 ground level within the indicated areas. Elevated water levels will likely be accompanied by large
04 PM CDT Advisory 10 | and destructive waves. Colors are determined by the highest values in the associated forecast
eVO|Ve . | NWS National Hurricane Center | peak surge range. Values shown on this graphic are inclusive of tide.
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Recap...

o

What are some dangers with using just MOM and
MEOW storm surge data for tropical cyclones?

Considers every possible angle of approach
and landfall point, but may not account for
historic tropical cyclone size, intensity, wind
structure and forward motion situations

Provides a broad-brush depiction of risk

Could lead to degraded future public
response

GOVERNOR’S HURRICANE CONFERENCE®



Recap... \ @,

What are some tools available to help you assess &
communicate storm surge risk?

NHC Potential Storm Surge Flooding Map,
the Peak Storm Surge Forecast Graphic, and
the Storm Surge Watch and Warning Graphic

WFO Threat & Impact Graphics

HURREVAC MEOW Depictions (please
consult with your local WFQ!)

GOVERNOR’S HURRICANE CONFERENCE®
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Tropical Cyclone Rainfall

e Do these rainfall
footprints look familiar?

e They should!

They are 3 of 6 of recent ;
FL hurricane landfalls i

e Each produced
destructive flash
flooding.

X T er o
: - AR % GO v
Rsaetalh AN A
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Why is extreme rainfall a FL concern?

e Florida’s population boom large factor in
flood vulnerability:

Rapid growth across inland areas
Growth & associated development has
covered natural drainage areas
“Concrete jungles” across the state
Limited urban area drainage

e Tropical system heavy rain related to
storm size & forward speed, not intensity.

*‘!ﬂ!r'_'i;}‘,

0 50 100 mi
I
Florida Population Density
(People per square mile)
<1
1-10
10-25
25-50
50-100
100 - 250
[0 250 - 500
I 500 - 1000
I 1000 - 2500
I 2500 - 5000
I 5000 - 10000
Il > 10000
Source

2020 United States Census
Population by census tract
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Let’s Set a Plan for Flash Flooding

e Starts with outlook phase when a
system is five days away

e Don’t focus on storm intensity to assess
flood risk (wind threat only!)

e Focus on flash flooding threat in
addition to wind, surge & tornado
Impacts

NO)

Understanding WPC Excessive Rainfall Risk Categories

SLIGHT
(SLGT)

Scattered flash
floods possible

No Area/Label

Flash floods are
generally not
expected.

Mainly localized. Most
vulnerable are urban
areas, roads, small
streams and washes.
Isolated significant

AWV DE, flash floods possible.

ncep.noaa.
@NWSWPC

Flooding
K 4 4 "\ “Qtl ”"t‘,
f i :@:‘.
u :’*. " .’-'F
WEATHER PREDICTION
CENTER

Some of Florida’s most prolific flooding came from tropical storms -

Tropical Storm Easy (1950) with
38.7 inches of rain in Yankeetown.
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Excessive Rainfall Outlooks \J'. :

e The Weather Prediction Center (WPC) issues

This web page depicts the Excessive Rainfall Outlook (ERQ). In the ERO, the Weather Prediction Center (WPC) forecasts the probability that

rainfall will exceed flash flood guidance (FFG) within 40 kilometers (25 miles) of a point.

excessive rainfall outlooks out to five days_ Proct .| Undersianding ERO Gatogories | ERO Gimatlogy | Day 1 fatarea | Day 2 eatrea | Day st e

Map Overlays

" ] Day 1 Day 3 Day 4 Day 5 CWAs ] Counties )
e These outlooks define the potential that your ooy v ot TAD e
Valid 12002 Wed May 06 2026 Through 1200Z Thu May 07 2026 States [ NWS Forecast Zones [

Issued: 0818Z Tue May 05 2026
. . ottt &Y Urban Areas [ ARTCCIFIR []
community could see enough rainfall to Eresceve R o oz (GRS CONSS >

y Excessive Rainfall Forecaster Discussion

Click to select feature Kansas T P g Washing===
Missouri ainia S  SWITCH BASEMAP

produce flash flooding.

Raleigh

C ider it ti d | but the | d
o onsider it as a 4 tiered scale - bu e IOW en
4 th Care
of the scale doesn’t mean there’s no risk
L] A isiona
St
Houst New!Orleans Jacksanuil
San Antonio : P e oy
- - P
fori
W PC H lg h R|S k Davs a re a M Download Excessive Rainfall Gy ’T‘"ew La{edo
) ) ) , , QOutlooks in GIS Format o Men R |
High Risks are only issued by WPC on ~4% of days, but "High Risk Days™ have accounted' for: gML{ID 2 D3y Dags Days &= i MIamiHazsay
ay1| Day2| Day3| Day4| Day5 g0 4 -
. 5 " ThelBahamas
2/5 of ALL Flood-related Fatalities 4/5 of ALL Flood-related Damages St ayhpays T M Clsad B ST
ay1| Day2| Day3| Day4| Day
Risk of rainfall exceeding flash flood guidance = @ (AT e N
HIGH GeoJSON: within 25 miles of a point . e sy . k; - Turks'anc
Day1| Day2| Day3| Day4| Day5 | il wicH: At Least 70% SLGT: AtLeast 15% | Mérida I — R SCamaglieysS N erieanynd s
O ancan e
39% MDT ArcGIS REST Service: I vor et IIMRGLAtLecst % |0 bech MAP DATA @ OPENSTREETMAP CONTRIBUTORS, CC-... esrl
Percent of 4% HIGH Day1| Day2| Day3| Day4| Day5 Moestine exice ’ e B -
:.I:;.ZLUS 83% Change image opacily- | 10% 20% 30% 40% 60% 70% 80% 90% 100% m E |
Fatalities s
u

Risk of rainfall exceeding flash flood guidance within 25
e | miles of a point

Flood

== | [ HIGH: At least 70% SLGT: At least 15%
B VDT: At least 40% MRGL: At least 5%

MDT
17% landslide which occurred well after rainfall and on a sunmy day. Da

THER P! T
S @®: (cep) WEATHER PREDICTION CENTER

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

¥ From 2010 1o 2020. inctuses flood, Aash flood,
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How does this work with an active storm-

e \WPC creates the excessive rainfall outlooks

e They also appear on the NHC webpage in a composite graphic like this one

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

-
O Greatest Flash Flood Risk Over Next Three Days Day 1 through Sunday Morning
the size of the storm. Hazardous conditions can occur outside of the cone. ”@E il [ AT
M b
o L % Plnucoll ‘Eeachon\rillt el
f / ! A !“

Slight: At Least 15%

Moderate: At Least 40%

West Palm Beach

&
v

Y

L)

75W_ TOW 65w
ry Current information: x Forecast positions:
eptember 05, 2026

Center location 19.6 N 83.2 W @ Tropical Cyclone ( Post/Potential TC
| Advisory 8 Maximum sustained wind 115 mph  Sustained winds: D < 39 mph

nal Hurricane Center Movement N at 10 mph S 39-73 mph H 74-110 mph M > 110 mph

track area:  Watches: Warnings: Current wind field estimate: ;ﬁa NWS Weather
3 Day 4-5 Hurricane %

Trop Stm  [lHurricane [l Trop Stm  [lHurricane Trop Stm = Prediction Center
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Amounts vs Impacts

R 5 Day Rainfall Forecast - Hurricane Larry Excessive Rainfall Outlook - Day 3

i/

Risk of Flash Flooding
Slight: At Least 15%

Moderate: At Least 40%

15-20 inches
20 to 25 inches

PR NWS Weather

y: g NWS Weather
W= Prediction Center Sept 5,2026

%,“ :1';,-*: Prediction Center ==t Sept 5,2026

e As a decision maker, how are e OQOutlooks identify risk and uncertainty
amounts interpreted? e Using a 4 tiered scale you can explain

e How are they communicated? impacts without specific amounts.
e Could this cause confusion? e Trends in EROs matter too!
GOVERNOR’S HURRICANE CONFERENCE®




| want to know how much rain.

Why should | use the outlooks instead?

Amounts Tell Us... Risk Levels Tell Us...
A static number or most likely range The threat level using the range of possible
outcomes
Most likely accumulation or range at a location, Threat level with terrain & considers past
without regard to terrain conditions

Most likely accumulation or range over the event A S 2 il rlsk_lnterval ELANDC el
looking at rates

A (TS D TS TS S (el A risk level is easier to quantify & see trends

understood

A numeric range is tough to communicate

: A risk level communicates potential impacts
Impacts

GOVERNOR’S HURRICANE CONFERENCE®



’/‘\.
Let’s revisit the critical days again... \‘@) \

2016 to Present Slight

WPC High Risk Days are a BIG DEAL Mobile 317 70 11

High Risks are only issued by WPC on ~4% of days, but "High Risk Days” have accounted' for:

2/5 of ALL Flood-related Fatalities 4/5 of ALL Flocd-related Damages Tallahassee 257 37 8

HIGH

39%
MOT HIGH Jacksonville 182 25 9

Percent of
Total US 4% 83%
Flood
Fatalities
Tampa Bay 119 18 5
Percent of
Total US
Flood
Damages
ian Melbourne 102 18 5
17% el I o it i ol e o S’ it gt o i o S daniadie Gt e
. ueeo WEATHER PREDICTION CENTER ERO High Risk Statistics, Version 3
3 e Q‘CE'} HATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION Em-'"'d February 12. 2022 Miami 90 20 4

Key West 49 11 2

GOVERNOR’S HURRICANE CONFERENCE®



/"‘\
In the watch phase \)L/ "‘

o nrnhahle math of the etarm ranter hit doaae me
‘ 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. A o 3 . * WHAT...Flooding caused by excessive rainfall is possible.

o = SRR

;-* WHERE. . .Portions of southwest and west central Florida, including
the following areas, in southwest Florida, Coastal Charlotte,
Coastal Lee, Inland Charlotte and Inland Lee. In west central
Florida, Coastal Citrus, Coastal Hernando, Coastal Hillsborough,
Coastal Levy, Coastal Manatee, Coastal Pasco, Coastal Sarasota,
DeSoto, Hardee, Highlands, Inland Citrus, Inland Hernando, Inland

Hillsborough, Inland Levy, Inland Manatee, Inland Pasco, Inland
Sarasota, Pinellas, Polk and Sumter.

* WHEN...From Sunday morning through Thursday morning.

* IMPACTS...Excessive runoff may result in flooding of rivers,
creeks, streams, and other low-lying and flood-prone locations.
Storm drains and ditches may become clogged with debris.

* ADDITIOMAL DETAILS...
- Heavy rainfall is forecast this week as deep moisture streams
across the area. Then, as a tropical system approaches late

Hurricane Milton Current information: x Forecast positions:

Monday October 07, 2024 Center location 22.1 N 92.6 W @ Tropical Cyclone Q) Post/Potential TC
4 AM CDT Advisory 8 Maximum sustained wind 100 mph  Sustained winds: D < 39 mph

NWS National Hurricane Center Movement ESE at 8 mph S$39-73mph H74-110 mph M > 110 mph

Tuesday into Wednesday, the threat for heavy rainfall will

increase even further. Rainfall totals of & to 8§ inches, with
isplated totals up to 12 inches will be possible.
- https://wwa.weather.gov/satety/flood
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Flood Threat Graphic

Just with the other hurricane
hazards, a flood threat graphic is
produced during the watch phase.
This depicts the level of impact,
similar to the excessive rainfall
outlook.

This impact graphic is created by
your local weather office.

As with everything else, watch
trends.

Treat the red (high) and purple
(extreme) colors as catastrophic
events!

Potential for moderate flooding rain

Potential for localized flooding rain

Flooding i
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When it starts to rain...Warnings \'@) .

e Flash flood warnings identify where life threatening flooding from heavmﬁ{all

IS expected or occurring
e Flash flood warnings are impact-based.
Sends alerts to weather radio/TV

Sends alerts to cell phones

Flash Flood Warning - Flash Flood Warning -
Considerable Catastrophic

GOVERNOR’S HURRICANE CONFERENCE®
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Warning Phase - And What it Means /@)
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NWS Meteorologists analyze radar data to
identify areas likely to flood when rain begins.

Warning polygons define the area at risk of life-
threatening flooding.
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And What You See from us...

BULLETIN - EAS ACTIVATION REQUESTED
Flash Flood Warning

Mational Weather Service Tampa Bay Ruskin FL FIaSh FIOOd Emergency

926 PM EDT Wed Oct 9 2824 fali -
Valid Untl ! This is alife threatening situation. Seek higher ground now!

g F |

...FLASH FLOOD EMERGENCY FOR ST. PETERSBURG, TAMPA, RIVERVIEW, October 10, 2024 |

AMD PALMETTO...
Clearwater,

\ ove immediately to l*
:_-_,/# higher ground! I

The Mational Weather Service in Tampa Bay Ruskin has extended the

* Flash Flood Warning for... o

Saint etersburg

Avoid walking or driving

Central Hillsborough County in west central Florida...
through flood waters!

Morthern Manatee County in west central Florida...
Southeastern Pinellas County in west central Florida...
Population: 2,002,994
* Until 238 AM EDT. Schools: 392
Hospitals: 32
* At 926 PM EDT, Doppler radar indicated thunderstorms producing
heavy rain across the warned area. Between 18 and 14 inches of
rain have fallen. Flash flooding is already occurring.

This is a FLASH FLOOD EMERGEMCY for St. Petersburg, Tampa,
Riverview, and Palmetto. This is a PARTICULARLY DANGEROUS
SITUATIOM. SEEK HIGHER GROUMD MOW!

GOVERNOR’S HURRICANE CONFERENCE®



Warnings are the last “heads up” (NN
to seek safe shelter @

e Pinellas County Hurricane Milton example:
> 1.5 ft of rain fell in a short period of time -
Rapid water rise & significant impacts

e How do we support? Three tiered system -
Outlook - Watch - Warning
Key in your preparations

e Identify your flood prone areas before event &

, , o Waiting until the first drops of
take protective action as risk increases.

rain may be too late.
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Recap - ”@ "
Flooding Rain Doesn’t Have to be a Surprise!\\J/

Follow a process when approaching any heavy rainfall event.

Know your vulnerable flood locations

Check outlooks & monitor trends.

If a watch is issued, the threat is increasing. Put your plan into action.
Warnings mean flooding is imminent. Responding may be challenging if not
impossible, especially if a tropical system is already making landfall.

e Flooding can happen in a flash. But it doesn’t have to be a surprise!

Excessive Flood Watches
Rainfall —” and Impact
Outlooks Graphics
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https://www.nhc.noaa.gov/outreach/
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