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What are tropical waves?

* Perturbations / disturbances in the tropical easterlies that
typically move from east to west.

* Often seen as inverted troughs of low pressure (inverted-V
pattern in satellite imagery). Significant rain producers.

* Convection typically on the east side. Subsidence/clearing
on the west side.

* Convection highly modulated by atmospheric moisture,
upper level features, topography, etc.

* Develop into tropical cyclones.

* Around 60 tracked per year (little annual variability)




How/where they form

e Generated by an instability (baroclinic-barotropic)of the African easterly jet

e Jet arises as a result of reversed lower tropospheric temperature gradient over west-central
north Africa due to extremely warm temperatures over the Sahara Desert and substantially
cooler temperatures along the coast of Guinea.
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Typical Synoptic Setup

Atlantic Ocean j Azores High

tropical oyclogenesis .~
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Tropical waves/African easterly waves move westward within the
trade wind flow south of the Bermuda-Azores high




Tropical Waves tracked by NHC
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Tropical wave activity in terms of numbers is highest June-August




Schematic diagrams
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Do waves tilt with height?

At what pressure level is the maximum
amplitude?




S = A

1“-'-‘- e e e

Wave Axis Mid Levels
i i
TOW

EThe COMET Program

* Notice eastward slope will height
*  Maximum amplitude is around 700 mb
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* wavelength of about 2000 km
* period of 3 to 4 days.
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Waves in Westerly Shear
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What happens when tropical waves interact with

upper-level lows and troughs?
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Although interaction with upper-level
lows are unfavorable for tropical

cyclogenesis, it can often induce heavy
rainfall.
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Sea-breeze convergence, upslope
flows, and afternoon heating can
cause convection to become chaotic
and difficult to predict.




Saharan Air Layer

Very dry/warm air in the low-mid levels
of the atmosphere limits convection.
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Tool to help track the strength and position of the SAL




NHC Products




TAFB products: Surface Analysis <

Analyze current positions




TAFB products: Tropical Weather <
Discussion

TEOPICAL WEATHEFR DISCUIZION FOR NORTH AMERICA...CENTRALL
AMERICA...GULF OF MEXICO...CARIBEBEAN ZEAL...WNORTHERN 3JIECTIONS
OF SOUTH AMERICA...AND ATLANTIC OQCELN TO THE AFRICAN COALST
FEOM THE EQUATOER TO 3ZN. THE FOLLOWING INFORMATION IZ EASZED
ON ZATELLITE IMAGERY...METEOQROLOGICAL ANALY¥ZIZ...WELTHER
QOESERWATIONS...AND RADAR.

BASED ON 1300 UTC SURFACE ANALY¥IIZS AND SATELLITE IMAGERY THROUGH
2315 UTC.

Discussion of

A TROPICAL WAVE IS ALONG 32W 3 OF 17N MOVING W NEAR 13 ET. THI3

L]
WAVE COINCIDES WITH A DEEF LAYER MOIZTURE HMAXIMNUM OBZERVED IN troplcal Waves

TOTAL FRECIFPITAELE WATER IMAGERY. ISOLATED MODERATE CONWVECTICH
I3 FROM 13M-1S5N BETWEEN 30W-341.

A TROPICAL WAVE IS ALONG 459W 3 OF 14N MOVING W NEAR 15 ET. THI3
WAVE REMAINS ON THE LEADING EDGE OF DRY SAHARLAN AIR AND DUIT
INHIEITING DEEP CONWECTION ALONG THE WAWVE AXIZ. HOWEVER...
SCATTERED ZHOWERZ ARE FROM 10M-12N BETWEEN 4eW-S0W.

A TROPICAL WAVE IS ALONG 66W 3 OF 18N MOVING W NEAR 15 ET. THI3
WAVE COINCIDES WITH A DEEFP LAYER MOIZTURE MAXIMUN THAT ZTRETCHES
NWD INTO THE 3W NORTH ATLC DUE TO AN UFPPER LEVEL LOW CENTERED
NEAR Z3Ne7W. INTERACTIONI BETWEEN THE TROFICAL WAVE AND UFFER
LEVEL LOW ARE PRODUCING ICATTERED SHOWERZ AND IZOLATED MODERATE
CONVECTION FROM 10MN-15N BETWEEN 60W-701W.

A TROPICAL WAVE IS ALONG S2W 3 OF 21N MOVING W NEAR 15 ET. THI3
WAVE LIEZ IN A BROAD AREAL OF DEEF LAYEE MOIZTURE OEIERVED IN
TOTAL PRECIFITAELE WATER IMAGERY. THIZ WAVE CONTINUEZ MOVING
BENEATH A DIFFLUENT FATTERN ALOFT ENHANCING ZSCATTERED MODERATE
CONVECTION OVER THE 3W CARIEEELIN 2 OF 12N AND ACEOSS PANALMA AND
COZTA RICA. ALZO SCATTERED MODERATE/ISOLATED 3ITRONG CONVECTICHN
I3 OVER THE NW CARIEEEAN N OF 18N EBEETWEEN S0W-59W...INCLUDING
RORTIONS OF WEN CUBA AND THE ¥UCATAN PENINZULL.




TAFB products: graphical forecast

1009. [STNRY

72HR SURFACE FORECAST
ISSUED: 06:33 UTC JUN 9 2009
VALID ¢ 00 UTC JUN 12 2009
FCSTR : MT

T2

NHS/NCEP - TROPICAL PREDICTION CENTER/TAHFB

Predict future positions: 24h, 48h, and 72h




Tropical Weather Outlook

Graphical Tropical Weather Outlook “

MNational Hurricane Cente Miami, Florida
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Satellite Image: 0722 PM EDT

QOutlined areas denote current position of systems discussed in the Tropical Weather
Outlook. Color indicates probability of tropical cyclone formation within 48 hours.

1 low<30% I Medium 30-50% I High =50%

o

Approximately 60 % of
Atlantic tropical cyclones

and 85 % of major hurricanes
originate from tropical

waves




What is more important for tropical
cyclogenesis?

(a) the wave structure
(b) the environment




Developing vs. Non-developing

Developing (33) Non-Developing (33 most intense)

Relative Vorticity Relative Vorticity
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Hopsch, Thorncroft, and Tyle (2009)

Very little different in structure between
developing and non-developing waves



Tools to track tropical waves
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p to 4 mb pressure
falls associated with a
-4

strong wave
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Morphed composite: 2007-08-03 00:00:00 UTC
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Wave Splitting

Marphed composite: 2009-10-30 00:00:00 UTC

Latitude

SSMI/AMSRE Total Precipitable Water (mm)

The northern portion of the wave often fractures but
the southern extension continues moving westward




Upper-Air Time Sections
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EXERCISE
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Wave Number:
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July 13, 1981 1600 UTC July 14 1981 1600 uTC July 15, 1981 1600 UTC July 16, 1981 1600 uTC
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Date:

Wave Number:
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July 25, 1981 1600 UTC




