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- iImpacts from a tropical
system?



Today's Agenda

v Tropical Cyclone Basics

v Saffir-Simpson Wind Scale

v' 5 Year Recap

v Inside the Office During a Storm

v The 4 Hazards

v’ Seasonal Forecasting & Collecting Data
v National Hurricane Center Products
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Tropical Cyclones

ot Definition: A rotating, organized system of clouds
. and thunderstorms that starts over tropical or
| i subtropical waters and has a closed circulation
1 near the surface.
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Tropical Cyclones
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Tropical Cyclones

Tropical Cyclone Come in All Shapes & Sizes!
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Tropical Cyclones

Tropical Cyclone Come in All Shapes
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28 Sep 1:56Z - NOAA/NESDIS/STAR - GOES-East - GEOCOLOR Composite SE




Tropical Cyclones

« Warm ocean water through a deep layer
 Unstable atmosphere with sufficient moisture
Low vertical wind shear

* Pre-existing disturbance near the surface (away from
equator)
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Tropical Cyclones

* Eye: center of the storm, relatively calm & sinking air

* Eyewall: strongest winds located here; indicates
storm intensity

 Rain Bands: curved bands of heavy rain that spiral
away from the eyewall; tornadoes possible

STRUCTURE

Dense Cirrus Overcast
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Tropical Cyclones

# A WIND: 157 mph or higher

Saffl I"Slm pSOﬂ ' ‘ DAMAGE: Catastropic damage will occur
Hurricane Wind Scale e

\ WIND: 130-156 mph
‘ . y DAMAGE: Catastropic damage will occur

Category 1-9

WIND: 111-129 mph
DAMAGE: Devastating damage will occur

\ WIND: 96-110 mph
J DAMAGE: Extremely dangerous winds will cause extensive damage

WIND: 74-95 mph
DAMAGE: Very dangerous winds will produce some damage




Tropical Cyclones

June 20

June 1st-November 30"
Encompasses 97% of All Activity
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Hurricanes and Tropical Storms
Bl Hurricanes

Number of Storms per 100 Years
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Tropical Cyclones







Pop Quiz!

TRUE or FALSE

The Saffir-Simpson Scale only
considers wind speed when

defining a system’s category.
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2020 Hurricane Season
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2020 U.S. DEPARTMENT OF COMMERCE, NATIONAL WEATHER SERVICE Y g 2

- NORTH ATLANTIC HURRICANE TRACKING CHART SRR N *

NUMBER (ki) TYPE NAME DATE _ e ’ e
ARTHUR MAY 16-19 SR ¥ A S
CL Y .,

BERTHA MAY 27-28
CRISTOBAL JUN1-9
DOLLY JUN 22-24
EDOUARD JUL 4-6

FAY JUL 9-11
GONZALO JUL 21-25
HANNA JUL 23-26
ISAIAS JUL 30-AUG 4
JOSEPHINE AUG11-16
KYLE AUG 14-15
LAURA AUG 20-29
MARCO AUG 21-25
OMAR AUG 31-SEP 5
NANA SEP 1-3
PAULETTE SEP 7-22
RENE SEP 7-14
SALLY SEP 11-17
TEDDY SEP 12-23
VICKY SEP 14-17
BETA SEP 17-22
WILFRED SEP 17-21
ALPHA SEP 17-19
GAMMA OCT 2-6
DELTA OCT 4-10
EPSILON OCT 19-26
ZETA OCT 24-29
ETA OCT 31-NOV 13
THETA NOV 10-15
IOTA NOV 13-18
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Major Hurricane
mmm= Hurricane
Tropical Storm

Tropical Depression
Subtropical Storm

mmmm Subtropical Depression
_ . .- Wave/Low/Disturbance
LAMBERT CONFORMAL CONIC PROJECTION . . |+ Extratropical
STANDARD PARALLELS AT 30° AND 60° . Lo o ® Position at 0000 UTC
SCALE OF NAUTICAL MILES Lo ‘ : Oddpgsition/date at 1200 UTC
0 250 500 N - #] Storm Number
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2021 Hurricane Season
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2021 / | . L NORTH ATLAN NE TRACKING CHART

NUMBER NAME

ANA

BILL
CLAUDETTE
DANNY
ELSA
FRED
GRACE
HENRI
IDA

KATE
JULIAN
LARRY
MINDY
NICHOLAS
ODETTE
PEFER
ROSE
SAM
TERESA
VICTOR
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DATE

MAY 22-23
JUN 14-15
JUN 19-22
JUN 27-29
JUN 30-JUL 9
AUG 11-17
AUG 13-21
AUG 15-23
AUG 26-SEP 1
AUG 28-SEP 1
AUG 28-30
AUG 31-SEP 11
SEP 8-9

SEP 12-15
SEP 17-18
SEP 19-22
SEP 19-22
SEP 22-OCT 5
SEP 24-25
SEP 29-OCT 4

= . \4:;.@"@""? g,ﬁv i \/\/’?f
S Ay X

oo o .

2’ _}5(/ =X

\
‘\
\ ..-'\/,&
i ef

NN
- O

WANDA OCT 30-NOV 7

= Major Hurricane

= Hurricane

Tropical Storm

Tropical Depression
Subtropical Storm
Subtropical Depression

Wave/Low | - e LAMBERT CONFORMAL CONIC PROJECTION
+H—+ Extratropical Storm AL . ( , STANDARD PARALLELS AT 30 AND 60
® Position at 0000 UTC _ . ' | " \ SCALE OF NAUTICAL MILES

O ddpgsition/date at 1200 UTC | - . . \ 0 250 500

[#] Storm Number o S 1 : N . ?
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2022 Hurricane Season

120° 115° 110°  105°  100° 45° 40° 35° 30°  25° 20° 15° (o 5 0° 5 10°
| i - U.S. DEPARTMENT OF COMMERCE, NATIONAL WEATHER SERVICE
2022 F—3 | * NORTH ATLANTIC HURRICANE TRACKING CHART

‘"\

NUMBER NAME DATE
ALEX JUN 5-6
BONNIE JUL 1-9
COLIN JUL 1-2
DANIELLE SEP 1-8
EARL SEP 2-10
FIONA SEP 14-23
GASTON SEP 20-25
HERMINE SEP 23-24
IAN SEP 23-30
JULIA OCT 7-10
KARL OCT 11-14
LISA OCT 31-NOV 5
MARTIN NOV 1-3
NICOLE NOV 7-11
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= 14 named storms
= O hurricanes

= Major Hurricane
—~ ' —~ | , , - F i Hurricane
Q‘?” o ‘ Y | '. e i Tropical Storm
{ W \ ' Tropical Depression
/993\ bw " L ‘ _ \ _ Subtropical Storm
/ w};} ' - | Subtropical Depression
' / | o Wave/Low

LAMBERT CONFORMAL CONIC PROJECTION : | il TGy +H—++ Extratropical Storm

STANDARD PARALLELS AT 30 AND 60 i e ® Position at 0000 UTC

SCALE OF NAUTICAL MILES i : i
0 250 500 . | \ | O ddposition/date at 1200 UTC

— e S— ' . # | Storm Number
| ¢ ; - = :
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2023 Hurricane Season

50°
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40°

39"

1

207 1157

1106~

105°

100° 95°

30° 257 207 SF 0°

2023

NUMBER TYPE NAME
1 SS UNNAMED
2 TS ARLENE
3 TS BRET
4 TS CINDY
) H DON
6 TS EMILY
7 MH FRANKLIN
8 TS GERT
9 TS HAROLD
10 MH IDALIA
i TS JOSE
12 TS KATIA
13 MH LEE
14 H MARGOT
15 H NIGEL
16 TS OPHELIA
17 TS PHILIPPE
18 TS RINA
19 TS SEAN
20 H TAMMY

DATE

JAN 16-17
JUN 1-3

JUN 19-24
JUN 22-26
JUL 14-24
AUG 20-21
AUG 20-SEP 1
AUG 19-SEP 4
AUG 21-23
AUG 26-31
AUG 29-SEP 1
AUG 31-SEP 4
SEP 5-16

SEP 7-16

SEP 15-22
SEP 22-23
SEP 23-OCT 6
SEP 28-OCT 1
OCT 10-15
OCT 18-28

J+02Z °

Hurricane
Tropical Storm

Tropical Depression
Subtropical Storm
Subtropical Depression

Wave/Low

Extratropical Storm

® Position at 0000 UTC
O ddpgsition/date at 1200 UTC
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- \\ "= 19 named storms
B = 7 hurricanes
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2024 Hurricane Season (So Far)

120° 115° 110° 105° 100° 95° 90° 85° 80° o° 10° 65° 60° 5° 0° 9°

- - - - \\1 Y . 3 ' :

NUMBER NAME DATE | - ‘
ALBERTO* JUN 19-20 | | 2,;\(
BERYL JUN 28-JUL 9
CHRIS* JUN 30-JUL 1
DEBBY AUG 3-9
ERNESTO AUG 12-20
FRANCINE SEP 9-12
GORDON SEP 11-17
HELENE SEP 24-27
ISAAC SEP 26-30
JOYCE SEP 27-OCT 1
KIRK SEP 29-OCT 7
LESLIE OCT 2-
MILTON OCT 5-10

* Post-analysis is complete
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Hurricane Operations - All Hands On Deck
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2020 Hurricane Season Names

— ‘_ ;

Be prepared: Visit hurricanes.gov and follow @NWS and @NHC _Atlantic on Twitter. May 2020




2020 Hurricane Season Names

ABIEANEZ

Alpha Beta Gamma Delta Epsilon Zeta

HOTLK AM

Theta lota Kappa Lambda

N=O11 Pl

Nu Omicron Sigma

I YD XYW Q)

Tau Upsilon Omega




Goodbye Greek Names...




2024 Atlantic Season Names
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A Few “Retired” Names

The “I” name iIs
the most common
to be retired




Atlantic hurricane seasoh on
record?



responsible for choosing the
list of hurricane hames?
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Hurricane Hazards

Hurricane Intensity Scale (Wind Damage)

. —

Category 2 Category 3 gory 4 Category 5
: 96 - 110 mph 111 - 130 mph ' - 154 mph 155 + mph
Wind speed | 32-42 43-49 ms"’ 50-58 ms™’ 70+ ms-

©The COMET Program




Hurricane Hazards

Copyright 2004 Jim Edds _
= Strong Winds

Exlremestiorms.com

= Strongest winds near the center of
the storm
= Causes dangerous flying debris



Hurricane Hazards

Example of Storm Surge
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Beach Erosion

= Rise of water due to a storm
" Mlost dangerous to people!





https://www.youtube.com/watch?v=yDS0Ck83cic



https://www.youtube.com/watch?v=9U9WmFIGtUA

Hurricane Hazards - Reverse Surge
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Hurricane Hazards

Strong Winds
= Storm Surge

= Flooding
= Tornadoes

» Heavy rain often leads to flooding
= Can take place no matter how
trong a storm is & well inland



Hurricane Hazards - Helene Flooding

Photos courtesy of
Carolina Public Press

Day 2 Excessive Rainfall Outlook

Valid 122 Thu Sep 26 2024 — : . :
Thru 12Z Fri Sep 27 2024 { Risk of rainfall exceeding flash flood guidance

ssued: 082 Sen 95 209 within 25 miles of a point
Forecaster: BANN. P 2> 2024 || HIGH: At Least 70%

DOC/NOAA/NWS/NCEP/WPC MDT: At Least 40% MRGL: At Least 5%




Hurricane Helene




Hurricane Hazards

= Strong Winds
= Storm Surge
= Flooding

= JTornadoes

= Often occurs well ahead of a storm!
= Can affect preparation and
evacuation activities



Right Front
Quadrant
Malin tornado




Hurricane Irma (2017)

Hurricane Irma Tornado Warnings Issued
By Florida Weather Forecast Offices

WCP 212

0.25 km, 0.5 dAz
hX: 64dBZ

SAILS

Total Tornado Warnings
Issued Per Office & Dates

Miami: 26 (Sept. 9-10, 2017)
Melbourne: 31 (Sept. 9-10, 2017)

Jacksonville: 10 (Sept. 10-11, 2017)
Tampa: 4 (Sept. 10, 2017)
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Legend

Miami Tomado Warnings

Melboume Tornado Warnings

|:| Jacksonville Tornado Wamings
|:| Tampa Tornado Warnings

- Counties

’

I WA 00:037 11-Sep-17
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- * wr
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Hurricane Milton (2024)

PN, NEXRAD Base Reflectivity o ol N e — East Central Florida
1 Ll enome s s — | TOrNado Tracks
Wed. Oct 9, 2024
Honzon West : "7
Four{Comers e ;;.. h
St. Cloud Brevard
Poinciana Osceoks o -
dolk Palm Bay

S

Updated Fri. Oct. 25, 2024

More Info at weather.gov/mlb
Line color indicates peak intensity.

|9 confirmed tornadoes in ECFL with 6
fatalities in Fort Pierce from EF-3



Hurricane Milton (2024)
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Debunking the Myth

Hurricanes vs Tornadoes

Wait, they aren’t the same?




March 2020
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Tornadoes

Chipley, FL

October 2018

Hurricane Michael Damage

Wait, they aren’t the same
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Debunking the Myth

- : : | ‘ B B
= <4 Hurricane Michael

Map created 10/17/2018
Sources:National Weather Service;

National Oceanic and Atmospheric Administration. | IVI aX Wi n d S 161 m p h
g Duration (in FL): 5.5 hours

DeFun ak Springs

Milton

- 'p,

i i i Y w amhk
Hurricane Michael Timber Damage B U

Catastrophic
Severe
Moderate

b Hurncane Michael

® ® ® Humicane Michael Track Z- : . March 2-3, 2020 Tornadoes

EF4 Cookeville Tornado
m— |nterstates

s US Highways (USROUTE)
- State Roads (STROADNO)

' State of Florida

B City Limits

This map is the product of the Florida
No warranties are provided for data
or its interpretation.

Courtesy of NWS d: allahassee e s 1

Esn, Delome. GEBCO. NOAA NGD(

Cookeville Tornado - ,~ . . 1
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- A Tropical Depression would

> = —

NOT cause flooding rain.
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What is El Nino?

—

Only ONE of the large-scale
oscillations, but very influential




Influence on Tropical Activity

Fypical El Nino influence

More hurricanes due to
less vertical wind shear

Fewer hurricanes due to

' Sstronger vertical wind shear and trade winds
and greater atmospheric stability

- - L J—




Influence on Tropical Activity

'ypical La Nina influence

Fewer hurricanes due to

stronger vertical wind shear
More hurricanes due to

" weaker vertical wind shear and trade winds
and less atmosphenc stability

COOL, DRY

La NiIna




Monitoring Tropical Cyclones

B E D @D o g @ 1)
| — = =" > .4 - > :

P,

Rhter+ \
Hinas Oviedo

Trorever
Florida

N‘

SR anassn

GOES Satellites (Space) Hurricane Hunters (Air Doppler Radar (Ground)



— Products & Verification



Tropical Weather Outlook (2 Day & 7 Day)

| Seven-Day Graphical Tropical Weather Outlook

National Hurricane Center Miami, Florida

; | e www.hurricanes.gov
All Disturbances - AR

45N

Disturbance 1: 409% Chance of Cyclone Formation in 7 Days

As of 8:00 PM EDT Mon Oct 28 2024...

southwestern Caribbean Sea:

A broad area of low pressure Is likely to develop over the

southwestern Caribbean Sea in a few days. Gradual development 1s
51 = possible thereafter, and a tropical depression could form late this

e »

e e L week or over the weekend while the system beqgins to dnft northward
or northeastward toward the central Caribbean Sea.
* Formation chance through 46 hours...low...near 0 percent.
* Formation chance through 7 days...medium... 40 percent.

f
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»

07:20/RMIED],
100W 9OW TOW.A, > Ly 40W 30W
Current Disturbances and Seven-Day Cyclone Formation Chance: 23 <40% g8 40-60% 3 > 60%
Tropical or Sub-Tropical Cyclone: ©O Depression © Storm ® Hurricane
@ Post-Tropical Cyclone or Remnants

https://www.hurricanes.gov




National Hurricane Center Products

U i..\ NATIONAL HURRICANE CENTER

National Hurricane Center Miami, Florida

& Five-Day Graphical Tropical Weather Outlook

100W 0w N WA P eow A g 0w 30W
Current Disturbances and Five-Day Cyclone Formation Chance: o8 <40% 8 40-60% IR > 60%

Tropical or Sub-Tropical Cyclone: © Depression © Storm @ Hurricane
® Post-Tropical Cyclone or Remnants




National Hurricane Center Products

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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2 AM Fri
/2 PM Thu
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Hurricane Irma Current information: ® Forecast positions:

Wednesday September 06, 2017 Center location 18.8 N65.4 W @ Tropical Cyclone Q Post/Potential TC
5 PM AST Advisory 31 Maximum sustained wind 185 mph  Sustained winds: D < 39 mph
NWS National Hurricane Center Movement WNW at 16 mph S 39-73 mph H74-110 mph M > 110 mph

Potential track area: Watches: Warnings:
& Day 1-3 Day 4-5 Hurricane Trop Storm B Hurricane [ Trop Storm




National Hurricane Center Products

Note: The cone contains the probable path of the storm center but does not show ’ | h»'--’-,*f 5
the size of the storm. Hazardous conditions can occur outside of the cone. -
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Hurricane Irma Current information: X Forecast positions:
Monday September 11, 2017 Center location 28.2 N 822 W @ Tropical Cyclone Q Post/Potential TC
2 AM EDT Intermediate Advisory 48A Maximum sustained wind 85 mph Sustained winds: D < 39 mph

NWS National Hurricane Center Movement NNW at 15 mph S 39-73 mph H74-110 mph M > 110 mph

Potential track area: Watches: Warnings: Current wind extent:
&Day 1-3 Day 4-5 Hurricane Trop Stm B Hurricane I Trop Stm B Hurricane Trop Stm




What the Cone Is and Is Not
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6 6% Of t h e tl m e Hurricane Helene Current information: X Forecaét positioﬁs:

Wednesday September 25, 2024 Center location 23.1 N 86.6 W @ Tropical Cyclone Q Post/Potential TC
10 PM CDT Advisory 11 Maximum sustained wind 85 mph Sustained winds: D < 39 mph

NWS National Hurricane Center Movement N at 9 mph S 39-73 mph H74-110 mph M > 110 mph

Potential track area: Watches: Warnings: Current wind field estimate:
&Day 1-3 Day 4-5 Hurricane Trop Stm -Hurricane -Trop Stm B Hurricane Trop Stm




New for 2024!

@ Note: The cone contains the probable path of the storm center but does not show 2 @ Note: The cone contains the probable path of the storm center but does not show
N/l the size of the storm. Hazardous conditions can occur outside of the cone. : (A )i the size of the storm. Hazardous conditions can occur outside of the cone.
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Hurricane lan Current information: X Forecast positions: Hurricane lan Current information: X Forecast positions:
Tuesday September 27, 2022 Center location 24.9 N 82.9 W @ Tropical Cyclone Q Post/Potential TC Tuesday September 27, 2022 Center location 24 9N 829 W @ Tropical Cyclone Q Post/Potential TC

11 PM EDT Advisory 20 Maximum sustained wind 120 mph  Sustained winds: D < 39 mph 11 PM EDT Advisory 20 Maximum sustained wind 120 mph  Suslained winds: D < 39 mph
NWS National Hurricane Center Movement NNE at 10 mph S 39-73 mph H 74-110 mph M > 110 mph NWS National Hurricane Center Movement NNE at 10 mph S39-73mph H74-110 mph M> 110 mph
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Potential track area: Watches: Warnings: Current wind extent: Potential track area: Watches: Warnings: Current wind extent:
&.Day 1-3 Day 4-5 Hurricane Trop Stm B Hurricane |l Trop Stm B Hurricane Trop Stm ( = Day1-5 Hurricane Trop Stm B Hurricane I Trop Stm B Hurricane Trop Stm




National Hurricane Center Products
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Forecast Verification - Helene

Potential Tropical Cyclone Helene Advisory 1<« » b +0Oh, »  11am, Mon, Sep 23, 2024 EDT
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POTENTIAL TROPICAL CYCLONE HELENE - Monday, September 23, 2024 11AM EDT Advisory #1
OCenter Location: 176 N82.0 W Maximum Sustained Winds: 30 mph Movement: 6 mph NNW

Sustained Wind Speed: [ tropical storm == 34ki/39mph strong tropical storm == 50kt/58mph [ hurricane == 64kt/74mph
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Forecast Verification - Milton

Tropical Depression Milton Advisory 1<« » b +0Ohy »  11am, Sat, Oct 5, 2024 EDT
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TROPICAL DEPRESSION MILTON - Saturday, October 5, 2024 11AM EDT Advisory #1
O Center Location: 22.1 N 95.1 W Maximum Sustained Winds: 35 mph Movement: 3 mph NNE

Potential Track Area: Q. 1-3 day ¢ 4-5 day

Sustained Wind Speed: [ tropical storm == 34ki/39mph strong tropical storm >= 50kt/58mph [ hurricane >= 64kt/74mph
Tuxtla i © OpenSt




Avoid the Hype!

" Hurricane forecasting has vastly
Improved, however there is still
much to be learned. Uncertainty

can be HIGH!

= Tropical cyclones are not single
points & produce significant
iImpacts regardless of size or
strength (impacts outside the
cone will occur)

= Stay informed through reliable
sources and avoid the hype!

Tropical Storm LAURA Model Track Guidance

Initialized at 12z Aug 22 2020 Levi Cowan - tropicaltidbits.com
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Note: The cone contains the probable path of the storm center but does not show
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Hurricane Milton
Wednesday October 09, 2024

11 AM EDT Advisory 18
NWS National Hurricane Center

Potential track area:

&_Day 1-3 Day 4-5

the size of the storm. Hazardous conditions can occur outside of the cone.
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You live at the tip of
the yellow arrow. Your
| neighbor says “We
‘have nothing to worry
about, we aren’t in the
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Current information: X Forecast positions:

Center location 25.8 N 84.3 W @ Tropical Cyclone Q Post/Potential TC n 77 I h r r ?
Maximum sustained wind 145 mph  Sustained winds: D < 39 mph - -

Movement NE at 17 mph S 39-73 mph H74-110 mph M > 110 mph

Watches: Warnings: Current wind field estimate:
Hurricane Trop Stm [ Hurricane [l Trop Stm I Hurricane Trop Stm



Pop Quiz!

Hurricane Harry Is about to make
landfall. Where would you go to
receive updates on the storm?
(check all that apply)
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NEXT CLASS
TUESDAY, OCTOBER 29

10 AM CDT / 11 AM EDT
NWS STORM SURVEYS




JESSIE SCHAPER | METEOROLOGIST

National Weather Service - Melbourne, FL
jessica.schaper@noaa.gov




