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Extending period of Tropical Weather Outlook
Science behind the longer-term outlooks
Prototypes of new graphical/text formats
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Background

 Transitioning TWO into a probability-based
product has been very successful

e Users are also very interested in a forecast
beyond 48 hours

e QOur ability at medium-range genesis forecasts
is now well documented and we are ready to
make them available to the public




Tropical Weather Outlook

General assessment of activity in the
tropics, pertaining to tropical cyclone
formation

Discusses areas of disturbed weather
and their potential, including

probabilities, for genesis during the
next 48 hours

Issued every 6 hours during the

hurricane season

* 0000, 0600, 1200, 1800 UTC
 2AM, 8 AM, 2 PM, 8 PM EDT

Graphical Tropical Weather Outlook

National Hurricane Center  Miami, Florida
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Outlined areas denote current position of : iscussed in the Tropical Weather
Outlook. Color indic: probability of tropical cyclone formation within 48 hours
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Verification Results for 2-Day Genesis
Forecasts

2012 Atlantic 48-h Genesis Forecasts 2009-12 Atlantic 48-h Genesis Forecasts
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Sometimes substantial Long-term results have

Interannual variation in been quite promising
results




Extend Lead Time of Genesis Forecasts

Since 2009, NHC has experimented with medium range (1-5
and 3-5 day) genesis forecasts

ATLANTIC MEDIUM-RANGE GENESIS PROBABILITIES
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NOTES: EX. FIRST SYSTEM IN THE ATLANTICIS A1, FOLLOWED BY A2 AND SO ON.
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Verification of 2009-12 Genesis Probabilities

2009-12 Atlantic Genesis Forecasts
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2010 Atlantic 1-2 day Genesis Fcsts
48 h Prior to TC Formation




2010 Atlantic 1-5 day Genesis Fcsts
120 h Prior to TC Formation
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TC Genesis Forecasting at the NHC

Primary guidance comes from global models

GFS and ECMWF seem to have greatest skill, but more
systematic verification is needed

Models appear to have some geographical biases, and
perform better in the eastern Atlantic, and worse in the
subtropics.

Genesis forecasts are also more problematic in Gulf of
Mexico since models have difficulty depicting genesis in
that region (smaller-scale processes play a bigger role?)

Considerable subjectivity involved in NHC genesis
forecasts




Genesis Probability by Dvorak
Number

« Uses Dvorak intensity
estimates from all
Invests/disturbances
(both developing and
non-developing) from
2001-2011.

Example: Invest with a
1.0 TAFB ClI Number has
35% chance of genesis
within 48 h.

Real-time guidance at
moe.met.fsu.edu/genesis
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CIRA - Tropical Cyclone Formation Probability
Guidance Product

v.s5d.noaa.gov/PS/ TROP/TCFP/atlantic.htm Reload Stop 8- mark demaria genesis el Home Bookma

Tropical Cyclone Formation Probability Guidance Product R A M.M

N i

Developed by the Regional and Mesoscale Meteorology Branch at CIRA Brauch -

Almosphere

Cooperative Research Program | Office of Research and Applications/Center for Satellite Applications and Research

Atlantic Basin

RERE s Products Last Updated 2013 MAR 15 06UTC

Product Description

Basins

96-Hour Loop of
« Atlantic Real-time Formation Real-Time Climatological Anomaly
Probability
* East Pacific
« West Pacific CURR PROE (%) 2013 MAR1S 087 CLIM PROB (%) 2013 MAR1S 0BZ ANOM PROB (%) 2013 MAR15 067

¢ Indian Ocean

Update Log
{internal use) Probability of TC

Formation within 24
Hours

2013 MAR15 067

850 hPa Circulation (kt)
TC Formation Threshold
> -2.91kt

2013 MAR1S 082
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AVERAGE VERTICAL SHEAR (KT)
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Trop Atl Vertical éhear [Currl)
Trop Atl Vertical Shear (Clim)

DATE

"Trop Atl 850 hPa Girculation (Curr)
Trop Atl 850 hPa Circulation (Clim)

%GOES PIXELS < -40C

AVG GOES CLOUD CLEARED WV BRIGHTNESS T (C)
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Trop Atl Cold Pixel Gound (
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DATE

Trlop Atl Avg WV Brightn:ess T [Gurrl)
Trop Atl Avg WV Brightness T (Clim)

AVERAGE VERTICAL INSTABILITY (C)

TOTAL 24 HR FORMATION PROBABILITY (%)

' Trop Atl \:I’er‘tica\ Instébility [Currl)
Trop Atl Vertical Instability (Clim)

NATF

Trop AtlI 24 hr Forr‘rHation Probébi\ity tCurrl)
Trop Atl 24 hr Formation Probability (Clim)
Times When Formation Occurred within 24 hr

TIME SERIES OF TC GENESIS PARAMETERS -- 2012




Model Genesis Page Now Includes Global
Model Ensembles

Ensemble—based Prabability (%) of TC genesis

using these global ensembles:  NCEP FNMOC CMC ECMWF
For forecasts during the 00-48h period from initial time = 2012090212
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NCEP Ensemble-based, Probability (%) of TC genesis

for forecasts during the I]O:Jﬂfl-przrmd from initiol time = 2012102112
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FNMOC Ensemble-based Probability (%) of TC genesis

for forecasts diwing the 00« 48h period from initiol time = 2012102112
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ECMWF Ensemble-based Probability (%) of TC genesis
for forecasts during the 00-48h period from initiol time = 2012102112

W |

CMC Ensemble-based Probability (%) of TC genesis
for forecasts during the,00-48h period from initial time = 2012102112




Important intraseasonal predictors for the 5 day genesis forecasts

10N-20N: 200-hPa velocity potential anomalies
9 May '

Blue- 19 May
favorable

upper-level 29 May
conditions

(lower shear S Jun
and more Magenta dots are
unstable) 18.Jun TC genesis points
28 Jun in early 2012
8 Jul
18 Jul
28 Jul

180 120W 60W 0 60E 120E

-15-12-9 6 -3 0 3 6 9 1215
Unlike conventional tropical waves, this signal moves from west to east




5-day Genesis Forecasts

TROPICAL WEATHER OUTLOOK
NWS NATIONAL HURRICANE CENTER MIAMI FL
g60 PM EDT WED OCT 18 2812

FOR THE NORTH ATLANTIC...CARIBBEAN SEA AND THE GULF OF MEXICO...

A VIGOROUS TROPICAL WAVE ACCOMPANIED BY A BROAD LOW PRESSURE SYSTEM
IS LOCATED ABOUT 475 MILES EAST-SOUTHEAST OF THE WINDWARD ISLANDS.
SHOWERS AND THUNDERSTORMS HAVE BECOME A LITTLE BETTER ORGANIZED
THIS EVENING...AND REPORTS FROM BUOYS WELL NORTH OF THE CIRCULATION
CENTER INDICATE TROPLCAL-STORM-FORCE WINDS HAVE BEEN OCCURRING IN
SOME OF THE HEAVIER SQUALLS. ALTHOUGH UPPER-LEVEL WINDS ARE

LT U ML OSSO L IVEOPEN O 105 THIS SYSTEM HAS A MEDIUM CHANCE ..
AS _FNVTROMMENTAI _COMDTTTOMS GRADUALLY RECOME _MORE _CONDICTVE THTS 40 PERCENT“-OF BECOMING ATROPICAL

SYSTEM HAS A MEDIUM CHANCE...40 PERCENT...OF BECOMING & TROPICAL

CYCLONE DURING THE NEXT 48 HOURS AS IT MOVES WEST-NORTHWESTWARD AT CYCLONE DURING THE NEXT 48 HOURS...

ARCUND 15 MPH. RECARDLESS OF DEVELOPMENT, STRONG GUSTY WINDS AND

HEAVY RAINFALL ARE POSSIBLE ACROSS PORTIONS OF THE LESSER ANTILLES I
DURING THE NEXT COUPLE OF DAYS. ENVIROMMENTAL COMDITIONS COULD BECOME

SLIGHTLY MORE FAVORABLE IN A FEW DAYS WHEN THE DISTURBANCE TURNS THIS SYSTEM HAS A HIGH CHANCE...

NORTHWESTWARD AND PASSES NEAR OR OVER THE NORTHEASTERN CARIBBEAN

TE AKNDS AMN FMERGES NWER THE WESTERM ATI ANTTC THM A FFW NAYS THTS 80 PERCENT"'OF BECOMING ATROPICAL

SYSTEM HAS & HIGH CHAMCE., .80 PERCENT...OF BECOMING A TROPICAL CYCLONE DURING THE NEXT 5 DAYS.

CYCLONE DURING THE NEXT 5 DAYS.

A WELL-DEFINED LOW PRESSURE SYSTEM LOCATED ABOUT 258 MILES EAST OF
THE CENTRAL BAHAMAS HAS CONTINUED TO BECOME BETTER DEFINED OVER THE
PAST SEVERAL HOURS. HOWEVER...ENVIRONMENTAL CONDITIONS ARE ONLY
MARGINALLY CONDUCIVE FOR DEVELOPMENT DURING THE NEXT DAY OR SO
BEFORE THE LOW MERGES WITH A COLD FRONT THURSDAY NIGHT OR FRIDAY.
THIS SYSTEM HAS A LOW CHANCE...20 PERCENT...OF BECOMING A TROPICAL
CYCLONE DURING THE HEXT 48 HOURS AS IT MOVES LITTLE. ENVIRONMENTAL
CONDITIONS WILL BECOME HOSTILE FOR ANY SIGNIFICANT DEVELOPMENT TO
OCCUR BY FRIDAY AS THE LOW MOVES SOUTHWARD INTO A REGION OF

STRONG UPPER-LEVEL WINDS. THIS SYSTEM HAS A LOW CHAMNCE...28 PERCENT...
OF BECOMING A TROPICAL CYCLONE DURING THE NEXT 5 DAYS.

&&

AN EXPERIMENTAL 5-DAY FORMATION PROBABILITY IS ALSO INCLUDED IN THIS
PRODUCT FOR THE 2613 HURRICANE SEASON.

FIVE-DAY FORMATION PROBABILITIES ARE EXPERIMENTAL IN 2812.
$%
FORECASTER STEWART
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TROPICAL WEATHER OUTLOOK
NWS NATIONAL HURRICANE CENTER MIAMI FL
800 PM EDT THU SEP 20 2012

FOR THE NORTH ATLANTIC...CARIBBEAN SEA AND THE GULF OF MEXICO...

THE NATIONAL HURRICANE CENTER IS ISSUING ADVISORIES ON TROPICAL STORM NADINE...LOCATED ABOUT 250 MILES SOUTHWEST OF THE AZORES.

SHOWERS AND THUNDERSTORMS ASSOCIATED WITH AN AREA OF LOW PRESSURE LOCATED ABOUT 1175 MILES EAST-NORTHEAST OF THE NORTHERN
LEEWARD ISLANDS HAVE BECOME A LITTLE BETTER ORGANIZED. ALTHOUGH UPPER-LEVELS WINDS ARE ONLY MARGINALLY FAVORABLE FOR DEVELOPMENT...
THEY ARE EXPECTED TO BECOME MORE FAVORABLE DURING THE NEXT DAY OR TWO. THIS SYSTEM HAS A MEDIUM CHANCE...40 PERCENT...OF BECOMING A
TROPICAL CYCLONE DURING THE NEXT 48 HOURS AS IT MOVES WEST-NORTHWESTWARD AT 10 MPH. AFTER THAT TIME... ENVIRONMENTAL CONDITIONS
APPEAR FAVORABLE...AND THIS SYSTEM HAS A HIGH CHANCE...80 PERCENT...OF BECOMING A TROPICAL CYCLONE DURING THE NEXT 5 DAYS AS IT TURNS
NORTHWESTWARD.

A BROAD LOW PRESSURE AREA ASSOCIATED WITH A TROPICAL WAVE IS LOCATED ABOUT 450 MILES SOUTHWEST OF THE CAPE VERDE ISLANDS. WHILE THIS SYSTEM IS
PRODUCING A LARGE AREA OF CLOUDINESS AND SCATTERED SHOWERS...ENVIRONMENTAL CONDITIONS ARE ONLY MARGINALLY FAVORABLE FOR DEVELOPMENT.

THIS SYSTEM HAS A MEDIUM CHANCE...40 PERCENT...OF BECOMING A TROPICAL CYCLONE DURING THE NEXT 48 HOURS AS IT MOVES GENERALLY WESTWARD AT 10 TO
15 MPH. HOWEVER...THESE CONDITIONS ARE FORECAST TO BECOME MORE CONDUCIVE FOR DEVELOPMENT DURING THE NEXT SEVERAL DAYS...AND THIS SYSTEM HAS A
HIGH CHANCE...80 PERCENT...OF BECOMING A TROPICAL CYCLONE AS IT CONTINUES GENERALLY WESTWARD.

AN AREA OF DISTURBED WEATHER HAS FORMED IN ASSOCIATION WITH A BROAD LOW PRESSURE AREA ABOUT 700 MILES NORTHEAST OF THE NORTHERN LEEWARD
ISLANDS. SLOW DEVELOPMENT OF THIS SYSTEM IS POSSIBLE DURING THE NEXT SEVERAL DAYS AS THE LOW MOVES GENERALLY WESTWARD AT ABOUT 10 MPH. THIS
LOW HAS A LOW CHANCE...NEAR 20 PERCENT...OF BECOMING A TROPICAL CYCLONE DURING THE 48 HOURS AS IT TURNS NORTHWESTWARD. BEYOND 48 HOURS...
ENVIRONMENTAL SHOULD REMAIN MARGINALLY FAVORABLE FOR DEVELOPMENT. ..AND THIS SYSTEM HAS A MEDIUM CHANCE...30 PERCENT...OF BECOMING A TROPICAL
CYCLONE DURING THE NEXT 5 DAYS AS THE LOW GRADUALLY TURNS NORTHWARD.

OTHER SYSTEMS WITH FORMATION POTENTIAL BEYOND 48 HOURS

THE REMANT CIRCULATION OF HURRICANE ISAAC IS LOCATED OVER THE OHIO VALLEY. THIS SYSTEM IS FORECAST TO GENERALLY DRIFT SOUTHWARD AND REACH THE
WATERS OF THE NORTH-CENTRAL GULF OF MEXICO IN A FEW DAYS. ENVIRONMENTAL CONDITIONS ARE EXPECTED TO BE FAVORABLE IN THE GULF OF MEXICO FOR SOME
SLOW DEVELOPMENT. THERE IS A LOW CHANCE...NEAR 0 PERCENT...OF THIS SYSTEM REFORMING DURING THE NEXT 48 HOURS. HOWEVER...THERE IS A MEDIUM CHANCE...
40 PERCENT...OF THIS SYSTEM REFORMING DURING THE NEXT 5 DAYS AS IT MOVES LITTLE OVER THE GULF OF MEXICO.

ALTHOUGH THE NORTHWESTERN CARIBBEAN SEA IS CURRENTLY QUIET...AN AREA OF LOW PRESSURE IS EXPECTED TO FORM IN THAT AREA IN 3 TO 5 DAYS. ENVIRONMENTAL
CONDITONS APPEAR CONDUCIVE FOR DEVELOPMENT DURING THAT TIME AS THE LOW MOVES SLOWLY NORTHWARD. THERE IS A LOW CHANCE...NEAR 0 PERCENT...OF THIS
SYSTEM BECOMING A TROPICAL CYCLONE DURING THE NEXT 48 HOURS. HOWEVER...THERE IS A HIGH CHANCE...NEAR 60 PERCENT...OF THIS DISTURBANCE BECOMING A
TROPICAL DURING THE NEXT 5 DAYS.

&&
AN EXPERIMENTAL 5-DAY FORMATION PROBABILITY IS ALSO INCLUDED IN THIS PRODUCT FOR THE 2013 HURRICANE SEASON. COMMENTS ON THE EXPERIMENTAL
PORTION OF THIS PRODUCT CAN BE SENT TO TPC.HURR@NOAA.GOV.

FIVE-DAY FORMATION PROBABILITIES ARE EXPERIMENTAL IN 2013.

$$
FORECASTER KIMBERLAIN
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Graphical Prototype




Also avallable system-by-system

Individual episode of tropical cyclone development from the disturbance initially located at X if exists.
The storm can be formed anywhere inside the loop with the indicated probability (%) within five days.




Graphical Tropical Weather Outlook

Mational Hurricane Center  Miami, Florida
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Graphical Tropical Weather Outlook g‘

Eastern Pacifj
Qutlook
= |SHOWER AND THUNDERSTORM ACTIVITY ASSOCIATED WITH THE REMNANTS OF

PRV ESIESTI GASTON CONTINUE TO SHOW SIGNS OF ORGANIZATION. ENVIRONMENTAL

Outlined areas (CONDITICONS ARE CONDUCIVE FOR RE-DEVELOPMENT OF THIS SYSTEM AND A

Outlook. Color {TROPICAL DEPRESSION COULD RE-FORM IN THIS AREA AT ANY TIME. THERE

—Lo{IS & HIGH CHANCE...80 PERCENT...OF THIS SYSTEM BECOMING A TROPICAL
CYCLONE AGAIN DURING THE NEXT 48 HOURS A4S IT MOVES WESTWARD AT

i ABOUT 10 MNFH.




Timeline

May 15— Produce text products in-house for
further testing

July 15-August 31— If technical considerations
are worked out, issue text 5-day genesis
forecasts

Graphical product is dependent on resources but
we are hopeful to have it functional with text




Conclusions

New 5-day genesis forecasts are accurate enough
to be issued publically

Technically considerations due to understaffing
are the biggest concern to prevent experimental
Issuance

Optimistic that this will be in place during the
busiest part of the hurricane season

Note that this product will also be issued for the
eastern Pacific (where the skill is a bit higher)
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