Tropical Cyclogenesis Forecasts
Tropical Weather Outlooks
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TROPICAL CYCLOGENESIS

Definitions

WMO:

‘A warm-core, non-frontal
Synoptic-scale cyclone,
originating over tropical or
subtropical waters, with
organized deep convection and
closed surface wind circulation
about a well-defined center.”
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Large Scale Conditions Associated with TC Formation

*Upper-tropospheric anticyclonic
outflow over the area

*Enhanced lower tropospheric relative
vorticity

*Appearance of curved banding
features in the deep convection

*Falling surface pressure: 24-hour
pressure changes (falls) of usually 3
mb or more




Large Scale Conditions Associated with TC Formation

A pre-existing disturbance
containing abundant deep convection

» Poleward of of ~5°

*Adequate ocean thermal energy
SST >26°C extending to a depth
of 60 m

* A “sufficiently” unstable
atmosphere & deep layer of moist air

 Small vertical shear of the horizontal
wind




TROPICAL CYCLOGENESIS

Climatology/Factors
y Most favorable Most favorable
dynamical thermodynamic

conditions conditions
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Atlantic Hurricane and Tropical Storm Activity
Based on Data from 1944 to 2020
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The atmosphere tends to be more unstable later in the
season. The vertical shear tends to be weaker earlier in
the season.

Peak of the season is September when there is the best
balance of low shear and high instability/moisture



Tropical Cyclone Logistical Guidance for Genesis
(TCLOGG)

Home Graphics Text Archive Verification About Latest Guidance Version

Developed by Dan Halperin Experimental Tropical Cyclone Genesis Guidance
and Bob Hart at FSU - —

Available models in current guidance cycle (init time):

° PrOVides Tc genesis probabilities O cMmcicl(122) <€ ECM[E] (00Z) © GES[G](12Z) € NAV[N](06Z) A UKM [U] (00Z)

Letters below the genesis probability indicate the models that predicted genesis

from deterministic models using
regression equations of known
atmospheric variables tied to
genesis

* Ongoing Hurricane Forecast
Improvement Project

URL: http://moe.met.fsu.edu/modelgen/ Wed Sep 14 16:36 UTC 2022




TROPICAL WEATHER OUTLOOK

Discussion: Assessment of Tropical Activity

@ A\ NATIONAL HURRICANE CENTER }

el

TROPICAL WEATHER OUTLOOK

NWS NATIONAL HURRICANE CENTER MIAMI FL

800 PM EDT MON OCT 20 2014

For the North Atlantic...Caribbean Sea and the Gulf of Mexico:

Showers and thunderstorms associated with an area of low pressure
located over the southwestern Bay of Campeche have changed little
in organization since this afternoon. This system has the

potential to become a tropical cyclone during the next couple of

days while it moves slowly eastward across the southern Bay of POtentlaIfor dEVE|0pment?
Campeche. Later in the week, the low is forecast to interact and 2
possibly merge with a frontal system over the southeastern Gulf of i HeadEd Where-

Mexico or northwestern Caribbean Sea. An Air Force Reserve —
reconnaissance aircraft is scheduled to investigate the
disturbance tomorrow afternoon, if necessary. Interests in the
Yucatan Peninsula should monitor the progress of this system.
* Formation chance through 48 hours...medium...50 percent.

* Formation chance through 5 days...medium...60 percent.

Forecaster Brown




TROPICAL WEATHER OUTLOOK

2-Day Formation Potential

@ Two-Day Graphical Tropical Weather Outlook 5*""*««
B National Hurricane Center Miami, Florida ‘3,‘@*.'_{; ° current Iocation of
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TROPICAL WEATHER OUTLOOK

7-Day Formation Potential

National Hurricane Center Miami, Florida

e Current location of
disturbance(s) (X)

e Formation chance during
the next 7 days

e (Categorical probabilities

J_I\*' o (Low - yellow, medium -
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What'’s the chance this area
forms during the next 7 days?
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What data do the NHC take into account when generating this product? Check all that
apply
;@\_ Seven-Day Graphical Tropical Weather Outlook SR
U National Hurricane Center Miami, Florida P
GFS forecast model only
0%
ECMF forecast model only
0%
Multiple dynamicalforecast models
0%
Observations
0%
Statistical forecasts
0%
Previous forecasts
0%
Climatology
| B
Current Disturbances aFiv&Day Cyclone Formation Chance: $S2<40% $2 40-60% 3 > 60%
Tropical or Sub-Tropical Cyclone: © Depression © Storm @ Hurricane
@ Post-Tropical Cyclone or Remnants
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Scenario 1: You are an NHC forecaster tasked with updating the tropical weather

outlook. You have 5 minutes to review the data. Then you will update the outlook by
answering poll questions (possible responses below).

_ Seven-Day Graphical Tropical Weather Outlook
' - y National Hurricane Center Miami, Florida
i ] I r
Disturbances

No new tropical cyclones are
expected during the next seven days

| OW-r, 60V 50/
Current Disturbances and Seven-Day Cyclone Formation Chance: 3% <40% 38 40-60% 3 = 60%

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

*bold text indicates changes from the previous forecast

A. A tropical wave emerging off the west coast of Africa is producing
disorganized showers and thunderstorms. Environmental conditions are
expected to be conducive for gradual development of this system while
it moves generally westward to west-northwestward at 15 to 20 mph
across the eastern and central tropical Atlantic during the next
several days.

* Formation chance through 48 hours...low...near 0 percent.
* Formation chance through 7 days...low...30 percent.

B. A tropical wave emerging off the west coast of Africa is producing
organized showers and thunderstorms. Environmental conditions are
expected to be conducive for rapid development of this system while
it moves generally northwestward at 15 to 20 mph across the eastern
and northern tropical Atlantic during the next several days.

* Formation chance through 48 hours...low...near 10 percent.
* Formation chance through 7 days...low...40 percent.

C. A tropical wave emerging off the west coast of Africa is producing
disorganized showers and thunderstorms. Environmental conditions are
expected to be conducive for slow development of this system while it
moves generally westward at 20 to 25 mph across the eastern and
central tropical Atlantic during the next several days.

* Formation chance through 48 hours...low...near 0 percent.
* Formation chance through 7 days...low...20 percent.

D. Tropical cyclone formation is not expected during the next 7 days.



https://360.articulate.com/review/content/263f42cd-5b93-4410-b568-4eb0cdf5286b/review
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Select the paragraph you would use to update the outlook?

II Startthe presentation to see five content, For screen share software, share the entire screen. Get help at pollev.com/app
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*bold text indicates changes from the previous forecast

A. tropical wave emerging off the west coast of Africa is
producing disorganized showers and thunderstorms.
Environmental conditions are expected to be conducive for
gradual development of this system while it moves generally
westward to west-northwestward at 15 to 20 mph across the
eastern and central tropical Atlantic during the next
several days.

* Formation chance through 48 hours...low...near 0 percent.
* Formation chance through 7 days...low...30 percent.

B. A tropical wave emerging off the west coast of Africa is
producing organized showers and thunderstorms. Environmental
conditions are expected to be conducive for rapid
development of this system while it moves generally
northwestward at 15 to 20 mph across the eastern and
northern tropical Atlantic during the next several days.

* Formation chance through 48 hours...low...near 10 percent.
* Formation chance through 7 days...low...40 percent.

C. A tropical wave emerging off the west coast of Africa is
producing disorganized showers and thunderstorms.
Environmental conditions are expected to be conducive for
slow development of this system while it moves generally
westward at 20 to 25 mph across the eastern and central
tropical Atlantic during the next several days.

* Formation chance through 48 hours...low...near 0 percent.
* Formation chance through 7 days...low...20 percent.

D. Tropical cyclone formation is not expected during the
next 7 days.
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Which area would youpickto updatethe tropical eather outlook? {0
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Scenario 1: Feedback



What happened?

w\ Seven-Day Graphical Tropical Weather Outlook ) )
Previous V‘ . | National Huricane Center Miami, Florida A tropical wave is forecast to move off the west coast of

All Disturbances | Africa tonight and early Friday. Environmental conditions are
Outlook . l expected to

7:“{ 1 be conducive for gradual development of this system while it

| )ﬁb moves generally westward to west-northwestward at 15 to 20 mph

L] 7 across the

i eastern and central tropical Atlantic during the early to

middle part of next week.
N * Formation chance through 48 hours...low...near 0 percent.
* Formation chance through 7 days...low...20 percent.

A P
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Current Disturbances and Seven-Day Cyclone Formation Chance:  $3 <40% 83 40-60% 3 > 60%
Tropical or Sub-Tropical Cyclone: O Depression & Storm @ Hurricane
® Post-Tropical Cyclone or Remnants

1 # \ Seven-Day Graphical Tropical Weather Outlook ) X ] i
Current ‘,' - National Hurricane Center Miarmi, Florida A tropJ__cal Yvave em?rglng off the west coast of Africa is

‘Al Disturbances producing disorganized showers and thunderstorms.
OutIOOk B Environmental conditions are expected to be conducive for

__xkj; l gradual development of this system while it moves generally

_i JM, westward to west-northwestward at 15 to 20 mph across the

= eastern and central tropical Atlantic during the next

| [ several days.

SN \ * Formation chance through 48 hours...low...near 0 percent.

N * Formation chance through 7 days...low...30 percent.
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Tropical or Sub-Tropical Cyclone: O Depression © Storm @ Hurricane
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Walk Through

NHC Forecasters Perspective

) ) Expenmental 0-168 h TC genesis guidance CON output | init 2023-06-15 182
This was a Tropical Weather Outlook T /j lﬁ = s
(TWO) outlook that became Bret in 2023. \CIC1 (122) ¢ EC -~ i

40°N
Straightforward example of a single
tropical wave that became a tropical
cyclone a few days later. ks
While it only had a low probability (30% of
development in 7-days) it had been
increased 10% from the previous outlook,
and both the GFS and ECMWF models
were very supportive of development.

100°W 90°W 80°W 70°W 60°W 50°W 40°W 30°W 20°W



Walk Through

NHC Forecasters Perspective

Conflicting guidance

« Climatology suggests this is highly
unlikely. "
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 SSTs are anomalously very high.

* Models are forecasting genesis

+  Satellite shows an area of convection
growing more organized.
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Key Theme: Consistency

Consistency across Bret 7-day Tropical Weather Outlook Areas
outlooks is important. From: 1200 UTC 15 Jun 2023 to 0600 UTC 19 Jun 2023

N = 16 | 100% Hit Rate

All

Remain consistent with the
previous outlooks as we
showed in the discussion.

All tropical weather outlook

areas for Bret are shown as a |
density plot. All 16 had the
eventual genesis point within
their areas.

. S0°W  45’W 40w 35'W 30°W 25°W  20°W
______All7-day Tropical Weather Outlook Areas
1 2 4 6 8 10 12 14 16 18 20 24 28 32 36 40 80 120 160 200







Scenario 2: You are an NHC forecaster tasked with updating the tropical weather
outlook. You have limited time to update the outlook due to a very active period in the

Atlantic with an exhisting system and many areas of interest.

— . . Q6: Which area will you focus the majority of your time on in the current outlook? @0
@w Seven-Day Graphical Tropical Weather Outlook
V National Hurricane Center Miami, Florida
A
0%
C. Remnants :
0%
FERANKLEIN - ; C
0%

LY - 5
8:00 am EDT
Sat Aug 26 2023 C"
D) 0 oy

Current Disturbances and Seven-Day Cyclone Formation Chance: £3 <40% 88 40-60% 3 >60%
Tropical or Sub-Tropical Cyclone: O Depression © Storm @ Hurricane
@ Post-Tropical Cyclone or Remnants
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Scenario 2: You have 5 minutes to review the data. Then you will update the outlook for

AL93 by answering poll questions (possible responses below).

*bold text indicates changes from the previous forecast

A. Shower and thunderstorm activity continues to show signs of organization in
association with an area of low pressure located near the Yucatan Channel.
However, environmental conditions appear to be less conducive for further
development of this system, than at the previous outlook time. A tropical
depression may still form within the next day or two while it moves generally
northward over the southeastern Gulf of Mexico. Interests in the Yucatan
Peninsula of Mexico, western Cuba, and Florida should monitor the progress of
this system.

* Formation chance through 48 hours...high...60 percent.

* Formation chance through 7 days...high...80 percent.

Seven-Day Graphical Tropical Weather Outlook
National Hurricane Center Miami, Florida

B. Shower and thunderstorm activity continues to show signs of organization in
association with an area of low pressure located near the Yucatan Channel.
Environmental conditions appear conducive for further development of this
system, and a tropical depression is likely to form within the next day or two
while it moves generally northward over the southeastern Gulf of Mexico.
Interests in the Yucatan Peninsula of Mexico, western Cuba, and Florida should
monitor the progress of this system.

* Formation chance through 48 hours...high...70 percent.

* Formation chance through 7 days...high...90 percent.

: ? U 5 C. Showers and thunderstorms associated with an area of low pressure located

Current D'St”'?f:;‘zzla:fssli’?r'r‘;zac‘gl%’;C'T::ef°rgag‘;:r2::g:\e: gsgt:”:()%’ mr:g‘aiz% % >60% near the Yucatan Channel continue to gradually become better organized. If this

® Post-Tropical Cyclone or Remnants trend continues, advisories will be initiated on this system later today. The
system is expected to move very slowly northward into the southeastern Gulf of
Mexico during the next couple of days. Heavy rains are likely over portions of
western Cuba and the Yucatan Peninsula of Mexico. Interests in the Yucatan
Peninsula of Mexico, western Cuba, and Florida should monitor the progress of
this system.
* Formation chance through 48 hours...high...90 percent.
* Formation chance through 7 days...high...90 percent.



https://360.articulate.com/review/content/78a39f35-95de-4ce1-a6ee-92279278756f/review
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Select the paragraph you would use to update the outlook? @0 *bold text indicates changes from the previous forecast

A. Shower and thunderstorm activity continues to show signs of
organization in association with an area of low pressure located
near the Yucatan Channel. However, environmental conditions
appear to be less conducive for further development of this

A system, than at the previous outlook time. A tropical depression
may still form within the next day or two while it moves

0% generally northward over the southeastern Gulf of Mexico.
Interests in the Yucatan Peninsula of Mexico, western Cuba, and
Florida should monitor the progress of this system.

* Formation chance through 48 hours...high...60 percent.

B * Formation chance through 7 days...high...80 percent.

0,
0y B. Shower and thunderstorm activity continues to show signs of
organization in association with an area of low pressure located
near the Yucatan Channel. Environmental conditions appear

C conducive for further development of this system, and a tropical
depression is likely to form within the next day or two while it
0% moves generally northward over the southeastern Gulf of Mexico.
Interests in the Yucatan Peninsula of Mexico, western Cuba, and
Florida should monitor the progress of this system.

* Formation chance through 48 hours...high...70 percent.

* Formation chance through 7 days...high...90 percent.

C. Showers and thunderstorms associated with an area of low
pressure located near the Yucatan Channel continue to gradually
become better organized. If this trend continues, advisories will
be initiated on this system later today. The system is expected
to move very slowly northward into the southeastern Gulf of
Mexico during the next couple of days. Heavy rains are likely
over portions of western Cuba and the Yucatan Peninsula of
Mexico. Interests in the Yucatan Peninsula of Mexico, western
Cuba, and Florida should monitor the progress of this system.

* Formation chance through 48 hours...high...90 percent.

* Formation chance through 7 days...high...90 percent.

II Startthe presentation to see ive content, For screen share software, shiare the entire screen. Get help at pollevicom/app II
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Which area would you pick to update the tropical weather outlook? |

@0

Seven-Day Graphical Tropical Weather Outlook
National Hurricane Center Miami, Florida
0% [ Disturbanc

0%

Current Disturbances and Seven-Day Cyclone Formation Chance:
Tropical or Sub-Tropical Cyclone: O Depression © Storm @ Hurricane
@ Post-Tropical Cyclone or Remnants

83 <40% 88 40-60% ¥ >60%

Startthe presntatonto seefveconent Forcre e softwar,shae theertrasten. Get hlp at pllecomapp

-



What happened?

Seven-Day Graphical Tropical Weather Outlook
National Hurricane Center Miami, Florida
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Previous Shower and thunderstorm activity continues to show signs of
i organization in association with an area of low pressure located near
Outlook A"D'sTrba’nces the Yucatan Channel. Environmental conditions appear conducive for
- further development of this system, and a tropical depression is
ﬂkj ] likely to form within the next day or two while it moves generally

1

| ,r).'/ northward over the southeastern Gulf of Mexico. Interests in the
’:-H.J Yucatan Peninsula of Mexico, western Cuba, and Florida should monitor
J the progress of this system.

N * Formation chance through 48 hours...high...70 percent.

= N * Formation chance through 7 days...high...90 percent.
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Current Disturbances and Seven-Day Cyclone Formation Chance:  $3 <40% 83 40-60% 3¢ > 60%
Tropical or Sub-Tropical Cyclone: O Depression © Storm @ Hurricane
® Post-Tropical Cyclone or Remnants
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Seven-Day Graphical Tropical Weather Outlook
National Hurricane Center Miami, Florida

Current N _— Showers and thunderstorms associated with an area of low pressure
Al Disturbances located near the Yucatan Channel continue to gradually become

Outlook P— better organized. If this trend continues, advisories will be
_\{j initiated on this system later today. The system is expected to

ml ] move very slowly northward into the southeastern Gulf of Mexico

| | WL’ during the next couple of days. Heavy rains are likely over

J’:MW\ portions of western Cuba and the Yucatan Peninsula of Mexico.

Interests in the Yucatan Peninsula of Mexico, western Cuba, and

N N Florida should monitor the progress of this system.

N * Formation chance through 48 hours...high...90 percent.

* Formation chance through 7 days...high...90 percent.
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Current Disturbances and Seven-Day Cyclone Formation Chance:  $3 <40% 83 40-60% 3 > 60%

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




Walk Through
NHC Forecasters Perspective

The case in the Yucatan Channel would go on to become
Hurricane Idalia. By this time there was high confidence
the system would develop in the model guidance.

The medium area (remnants) continued to struggle and it
would be another 3—4 days before the system became a
TC (Jose) In this period the NHC probabilities were
actually lowered and zeroed for a period before it re-
developed. At the time of this outlook, there was not much
support for development in the model guidance, and a lot
of the probabilities came from continuity with the prior
outlook.

Finally the low area off the coast of Africa would ultimately
become TC Katia, but not for another 5 days.

Also Hurricane Franklin was active during all this outlook
action between Bermuda and the United States.

There was a lot to deal with!

Seven-Day Graphical Tropical Weather Outlook
National Hurricane Center Miami, Florida

8:00 am EDT
Sat Aug 26 2023 i’
oL ow 5

Current Disturbances and Seven-Day Cyclone Formation Chance:  §3 <40% 8§ 40-60% 3 >60%
Tropical or Sub-Tropical Cyclone: O Depression & Storm @ Hurricane
® Post-Tropical Cyclone or Remnants

|@' Seven-Day Graphical Tropical Weather Outlook

National Hurricane Center Miami, Florida

&
All Disturbances

2:00 pm EDT
Sat Aug 26 2023
70M
Current Disturbances and Seven-Day Cyclone Formation Chance:  §3 <40% 8% 40-60% 3 >60%
Tropical or Sub-Tropical Cyclone: O Depression & Storm @ Hurricane
® Post-Tropical Cyclone or Remnants




Key Theme: Time-Management

Time-management is important. NHC N7 s9"’"'&Zn‘iTZ'JEZZ‘:'JE‘;EZ?LYQ’i?‘é’.in'-d?"““"
forecaster has many duties. Al Disturbances
In this case:
 Advisories for active TC Franklin (highest
priority).

» Tropical weather outlook with three
separate areas of interest, each at a
different stage of their lifecycle.

------

8:00 am EDT >, Seven-Day Graphical Tropical Weather Outlook
SSt fun 26 2023 ] National Hurricane Center Miami, Florida

Prioritize the biggest threats to land and Gt Ditutmess i S Oy =
commit the most time to those.

® Pos

1. Inthis case, Franklin was an active
storm so that takes the most time.

2. AL93 (TD Ten and later Idalia) posed a N e
threat to many locations. This is the top < ‘
priority for the tropical weather outlook.

3. Still need some time to focus on the b
other two areas in the tropical Atlantic. S ——— o

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







Scenario 3: You are an NHC forecaster tasked with updating the tropical weather

outlook. You have 5 minutes to review the data. Then you will update the outlook by
answering poll questions (possible responses below).

Seven-Day Graphical Tropical Weather Outlook
National Hurricane Center Miami, Florida
i ] ] L

Disturbances

OW 60V 50/
Current Disturbances and Seven-Day Cyclone Formation Chance: §3 <40% $8 40-60% 3 > 60%
Tropical or Sub-Tropical Cyclone: O Depression © Storm @ Hurricane
® Post-Tropical Cyclone or Remnants

A. Shower activity associated with a small area of low pressure
located roughly midway between the Cabo Verde Islands and the Lesser
Antilles is showing signs of organization. Environmental conditions
are still conducive and therefore slow development is expected and
this system will likely become a tropical depression by early next
week while it moves northwestward across the tropical Atlantic.
Interests in the Lesser Antilles should monitor the progress of this
system.

* Formation chance through 48 hours...medium...60 percent.

* Formation chance through 7 days...medium...80 percent.

B. A small area of low pressure located roughly midway between the
Cabo Verde Islands and the Lesser Antilles continues to produce
disorganized showers and thunderstorms. Environmental conditions do
not look conducive for further development. However, there is the
possibility that conditions will improve and the system could still
become a tropical depression by early next week while it moves
westward across the tropical Atlantic.

* Formation chance through 48 hours...medium...40 percent.

* Formation chance through 7 days...high...60 percent.

C. Shower activity associated with a small area of low pressure
located roughly midway between the Cabo Verde Islands and the Lesser
Antilles is showing signs of organization. Although environmental
conditions are only marginally conducive, slow development is
expected and this system will likely become a tropical depression by
early next week while it moves westward across the tropical Atlantic.
Interests in the Lesser Antilles should monitor the progress of this
system.

* Formation chance through 48 hours...medium...50 percent.

¢ * Formation chance through 7 days...high...70 percent.



https://360.articulate.com/review/content/2fe21357-cf25-4b3f-8ee4-9b5b908edc34/review
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