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Expectations vs. Reality
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Expectations vs. Reality

NEXRAD LEVEL-II

KMHX - MOREHEAD CITY, NC
09/22/2023 08:01:38 Z
LAT: 34/46/32 N

LON: 76/52/35 W

ELEV: 31 FT

VCP: 215

REFLECTIVITY
ELEV ANGLE: 0.48

How do we handle difficult cases
when tropical cyclone development
occurs near land?

Image courtesy: Brian McNoldy, Univ. of Miami
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Poll Question #1 (Placeholder)

How would you describe your knowledge of Potential Tropical Cyclones?

Extensive / I’'m a pro!

Familiar / | understand the basics.
Limited / | don’t really get it.

None / What are you talking about?

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



What is a potential tropical cyclone (PTC)?

Potential Tropical Cyclone Tropical Cyclone Post-tropical Cyclone

A disturbance that is not yet a A warm-core, non-frontal A cyclone that no longer

tropical cyclone, but which poses synoptic-scale cyclone, originating possesses sufficient tropical

the threat of bringing tropical storm over tropical or subtropical waters, characteristics to be considered a
or hurricane conditions to land areas with organized deep convection and tropical cyclone (e.g., extratropical
within 72 hours. a closed surface wind circulation cyclones or remnant lows).

about a well-defined center.

Potential Tropical Cyclone Tropical Cyclone } Post-tropical Cyclone
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Potential Tropical Cyclone Advisories

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.

4 /.

Tropical-Storm-Force Wind Speed Probabilities
For the 120 hours (5.00 days) from 2 AM EDT TUE SEP 24 to 2 AM EDT SUN SEP 29

- |@

« NHC text and graphical products issued
at regular advisory times before a
tropical cyclone has actually formed
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Potential Tropical Cyclone Nine Current information: x Forecast positions:

] Tuesday September 24, 2024 Center location 18.9 N 83.0 W @Tropical Gyclone O T -
P 5 AM EDT Advisory 4 Maximum sustained wind 35 mph  Sustained winds: D <39 mph 105W bw 9 3 ) 80W 75W 70W 65W
| I I r NWS National Hurricane Center Movement NW at 8 mph $39-73mph H74-110 mph M > 110 mph Probability of tropical-storm-force winds (1-minute average >= 39 mph) from all tropical cyclones
- - — - O indicates Potential Tropical Cyclone Nine center location at 2 AM EDT TUE SEP 24, 2024 (Forecast/Advisory #4)
Potential track area: Watches: Warnings: Current wind field estimate: —_— T o
Day 1-3 Day4-5 Hurricane  Trop Stm  [MMHurricanc [l Trop Stm  [MHurricane | Trop Stm 5 m 20 30 20 50 50 70 80 % %

anticipated arrival of storm surge or -
tropl cal-storm-force winds on land V B % el o °5233§fw3f5:£§3é%TJip£§§z4,¥§z?"e

1. The disturbance is forecast to intensify and be near
hurricane strength when it reaches the far northwestern
Caribbean Sea early Wednesday. Tropical storm conditions
are expected over portions of western Cuba and the
northeastern coast of the Yucatan Peninsula with hurricane
conditions possible.

2. The system is expected to intensify into a major

hurricane before it approaches the northeastem Gulf Coast
30N on Thursday, and the potential for life-threatening storm

surge and damaging hurricane-force winds along the coast of

the Florida Panhandle and the Florida west gulf coast is

increasing. Hurricane and Storm Surge Watches have been

issued, and residents should ensure they have their

hurricane plan in place, and also follow advice given by

local officials.

L}

* Enable NHC to issue Tropical Storm, w\r
Hurricane, and Storm Surge Watches

and Warnings for developing systems : k

3
e 3. Potential Tropical Cyclone Nine will bring heavy rain to
= portions of the western Caribbean, which will cause

considerable flooding and mudslides across western Cuba.
Heavy rainfall will likely result in locally considerable
flash and urban flooding across portions of Florida, with
isolated flash and urban flooding possible across the

Southern and the T Valley
Wednesday through Friday. Minor to xsolaled moderate river
flooding will be possible.

a1 Do

Potential Tropical Cyclone Nine  Storm Location O <34 kt (39 mph) NOTE: Areas within the outermost black contour
Tue. Sep. 24, 2024 5 am EDT 34-63 kt (39-73 mph) have atleast a 5% chance of receiving s o semeor
Advisory 4 Wind Speed @264 kt (74 mph) winds of 34+ kt (39+ mph) .

For more information go to hurricanes.gov
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Potential Tropical Cyclone Advisories

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

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.

the size of the storm. Hazardous conditions can occur outside of the cone.
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Potential Tropical Cyclone Four
Friday August 02, 2024

11 AM EDT Advisory 1

NWS National Hurricane Center

Current information: x
Center location 20.9 N 76.6 W
Maximum sustained wind 30 mph
Movement WNW at 16 mph

Forecast positions:

@ Tropical Cyclone (Q Post/Potential TC
Sustained winds: D < 39 mph

S 39-73 mph H 74-110 mph M > 110 mph

Potential track area:

Q\oay 13 Day 4-5

Watches:

Hurricane

Warnings:

Current wind field estimate:
Trop Stm  [lHurricane [l Trop Stm [ Hurricane

Trop Stm

Potential Tropical Cyclone Five-E
Monday June 16, 2025

3 PM CST Advisory 1

NWS National Hurricane Center

Current information: x
Center location 10.6 N91.7 W

Maximum sustained wind 35 mph

Movement WNW at 8 mph

Forecast positions:
@ Tropical Cyclone (Q Post/Potential TC
Sustained winds: D < 39 mph

S 39-783 mph H 74-110 mph M > 110 mph

Potential track area:

\oay 13 Day 4-5

Watches:

Hurricane

Warnings:

Trop Stm  [llHurricane [l Trop Stm  [Hurricane

Current wind field estimate:
Trop Stm

PTC advisories can now be issued regardless of the

immediate need for land-based watches or warnings.

Department of Commerce | National Oceanic and Atmospheric Administration
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Potential Tropical Cyclone Considerations

Two-Day ical Tropical Weather Outlook _.vé";':
National Hurricane Cel iami, Florida % s

Disturbance 1 i
o )

<% Seven-Day Graphical Tropical Weather Outlook ié";
U National Hurricane Center Miami, Florida % S
-

B L =
All Disturbances |

%

Presence of a Likelihood of
“trackable” development |
feature for intoa TC

forecast (typically
continuity 60%)

70
Current Disturbances and Seven-Day Cyclone Formation Chance: $3 <40% $8 40-60% 3 >60%
Tropical or Sub-Tropical Cyclone: O Depression © Storm @ Hurricane
n

® Post-Tropical Cyclone or Remnants

Current Disturbances and Two-Day Cyclone For al % 88 40-60% 3§ >60%
Tropical or Sub-Tropical Cyclor orr @ Hurricane
© Post-Tr

Significant risk of
wind and storm surge
impacts to land areas

within 72 h
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Potential Tropical Cyclone Benefits

@ Key Messages for Potential Tropical Cyclone Nine l§
Advisory 1: 11:00 AM EDT Mon Sep 23, 2024

1. The disturbance is forecast to strengthen and be
near hurricane strength when it reaches the far

- - northwestern Caribbean Sea Tuesday night. Tropical
¢ E nsures consi Ste nt m eSSHg IN g an d storm conditions are expected over portions of western
Cuba and the northeastern coast of the Yucatan

aVO|dS SWItCh | ng warn | ng types Peninsula with hurricane conditions possible.

2. The system is expected to intensify while it moves
northward over the eastern Gulf of Mexico, and it
could be a major hurricane when it reaches the

g A”OWS for IOnger Iead tlmeS When northeastern Gulf Coast on Thursday. There is an

increasing risk of life-threatening storm surge and

I l I I ifi damaging hurricane-force winds along portions of the -
Confldence IS h Ig h for d S'Q n Ifl Cant northern and northeastern Gulf Coast, including the e e e A e M M M T

Florida Panhandle and portions of the Florida west &  Most Lkely Arrival Time of Tropical-Storm-Force Winds ¥

riSk Of W| N d & storm su rg e | m paCtS coast. Although it is too soon to specify the exact

location and magnitude of impacts, residents in these
areas should monitor the latest forecast updates and
ensure that they have their hurricane plan in place.

¢ FOCUS@S on What matte 'S tO yOU — 3. Potential Tropical Cyclone Nine will bring heavy

rain to portions of the western Caribbean which may

the h aza rdS an d potenhal |m paCtS Igsgat? flooding and possible mudslides in western

Poteriial Tropical Cycione Wne  Saurm Location O« 3448 (39 mphy
Mon. Sep. 23, 2024 11.am EDT s Guaumney = I
Advisory 1 Wit Qal(iegH I N BB M RET RN e

For more information go to hurricanes.gov

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



Poll Question #2 (Placeholder)

How often do Atlantic PTCs go on to become tropical cyclones?

50%
75%
90%
100%

Department of Commerce | National Oceanic and Atmospheric Administration weather.gov



Potential Tropical Cyclone Quick Facts

What is the initial intensity of PTCs?

(2017-2025; 40 Atlantic cases)

How often do

Atlantic PTCs 90% %g
i

become tropical
cyclones?

Average amoun
2 O advanced foreca

time provided by

hours sori
PTC advisories 23% of PTC disturbances are

already producing TS-force winds.

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



Potential Tropical Cyclone Quick Facts
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Potential Tropical Cyclone Locations

y Locations (2017-2025)

Where are PTC advisories
more likely to be started?

 Western Caribbean

« Southwestern Gulf

« Offshore of the SE U.S.
« Central Atlantic

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



How good are PTC track forecasts?

Forecast Track Errors (2017-2025)

W PTC @ OFCL 300

NHC Official Track Forecast Errors by Initial Intensity
2021-2025 Atlantic Basin

I Less than 50 kt
200 =3 50-95 kt
250 1 HEE Greater than 95 kt

150

N
o
o

100

Track Error (n mi)
Forecast Error (n mi)
o
(@)

(%)
o
=
o
o

50 A

Forecast Period (h) 24 48 72 96 120
Forecast Period (h)

Average PTC track errors are larger than

our overall OFCL track errors from 12—72 h. Overall, we see larger track errors for
= Why? PTCs are poorly organized weaker systems (< 50 kt, green) than
and lack a well-defined center for major hurricanes (> 95 kt, red).

= Center re-formations often occur

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



How good are PTC intensity forecasts?

Forecast Intensity Errors (2017-2025) NHC 72-Hour PTC Intensity Errors
|

PTC OFCL
S @ 20

25

15

10

Intensity Error (kt)
Number of Forecasts

0
1224 3 48 60 72 9% 120 70 60 -50 -40 -30 20 -10 @ 10 20 30 40

Forecast Period (h) Intensity Error (Knots)

Average PTC intensity errors are smaller than
OFCL intensity errors from 12—48 h, but larger
than OFCL from 72—-120 h.
= Why? Disturbances are initially weaker
= Long-range forecasts tend to be more
conservative due to higher uncertainty

At Days 3-5 (72-120 h), PTC intensity
forecasts tend to have a low bias with
a few extreme outliers.

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



PTC Warning Lead Times

How much extra lead time* has been
provided with PTC advisories?

*Lead Time = Time between warning issuance and when
sustained tropical-storm-force winds began on land

* Verified TS Warnings that were issued with
PTC advisories provided on average an
extra 18 h of lead time.

Tropical Storm Warning Lead Times

Ernesto (2024) |y
Debby (202¢) |y
Alberto (2024) — m With PTC Advisories

i e e | W Without PTC Advisories
Ophelia (2023)

arold (2023)
Claudette (2021)

tsaias (2020) |
Nestor (2019) e
Gordon (201 |1y

Cindy (2017) | o —

0 6 12 18 24 30 36 42 48
Lead Time (Hours)

Post-analysis lead times from NHC Tropical Cyclone Reports

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov




Potential Tropical Cyclone One (2022)

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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Potential Tropical Cyclone One Current information: x Forecast positions:
Thursday June 02, 2022 Center location 21.4 N 87.5 W @ Tropical Cyclone (Q Post/Potential TC
4 PM CDT Advisory 1 Maximum sustained wind 35 mph Sustained winds: D < 39 mph
NWS National Hurricane Center Movement N at 5 mph S 39-73 mph H 74-110 mph M > 110 mph
"l 2 S ¢ 3 ; - - Potential track area: Watches: Warnings: Current wind extent:
T » R AN e 2 el z s -
2 Jun 2022 21:00Z NOAA/NESDIS/STAR GOES-East ABI G &Day 1-3 Day 4-5 Hurricane  Trop Stm  [lHurricane [l Trop Stm  [MHurricane | Trop Stm

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



Potential Tropical Cyclone One (2022)

PTC One dropped nearly a foot of _ e ST
rain over South Florida, M '
widespread flooding continues

Credit: Joe Raedle/Getty Images ey e 06/03/2022 11:38 UTC

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



Potential Tropical Cyclone Nine (2024)

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

« Initially, Tropical Storm Warnings & Y i
Hurricane Watches were issued for el
portions of Mexico and Cuba.

« Storm Surge, Hurricane & Tropical
Storm Watches were later issued for
Florida during the PTC phase.
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* This was the first time that we T e v T
predicted a PTC disturbance to vt vl o b ey 7 Gl oo O

. . . 5 AM EDT Advisory 4 Maximum sustained wind 35 mph Sustained winds: D < 39 mph
S‘tre n gth e n I nto a m aJ O r h u rrl Ca n e NWS National Hurricane Center Movement NW at 8 mph S 39-73 mph H 74-110 mph M > 110 mph
Potential track area: Watches: Warnings: Current wind field estimate:

Day 1-3 Day 4-5 Hurricane Trop Stm  [llHurricane [l Trop Stm  [Hurricane Trop Stm

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



Hurricane Helene (2024)

) g et 7 P )
25 Sep 2024 15:0‘02 - NOAA/NESDIS/STAR GOES-East - GEOCOLOR Composite - HU Helene

B

Image courtesy: Brian McNoldy, Univ. of Miami

%
B | NEXRAD LEVELI

KTLH - TALLAHASSEE, FL
09/26/2024 18:05:12 Z
LAT: 30/23/51 N

81| LON: 84/19/44 W

ELEV: 63 FT

ol | vep: 212
| RerLecTvITY

ELEV ANGLE: 0.48
SWEEP TIME: 18:05:20 Z

Legend: dBZ

Helene strengthened into a Helene grew in size and Helene made landfall as a
hurricane just 48 h after the rapidly intensified major hurricane in the
first PTC advisory. offshore of Tampa Bay. Florida Big Bend region.

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov




Hurricane Helene (2024)

Dekle Beach, Florida St. Petersburg, Florida

Photo credit: Paul Ratje, The New York Times Photo credit: Max Chesnes, Tampa Bay Times
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N a the IafaII location, the‘
Hurricane Watch provided 57 h of lead
time before TS conditions began.

provided 60 h of lead time and prompted
evacuations along the west coast of Florida.

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



Summary

PTC advisories are used to address the
challenges posed by developing TCs near land.

Ensure consistent
hazard messaging
regardless of
whether a system
has formed yet

Can provide forecast Increase watch and
products up to 72 h before warning lead times to
wind or storm surge impacts facilitate preparedness
are anticipated on land actions and decisions

Questions?
Brad.Reinhart@noaa.gov

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



