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Outline

• Tropical Wave Basics

• Identify and track waves using various tools

• Tropical Wave Interactions with the Environment



Schematic diagram

• Notice eastward slope with height
• Maximum amplitude is around 700 mb



Typical Synoptic Setup

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





Tropical Wave Basics and 
Identification





Geostationary Satellite Imagery



Satellite Imagery





Hovmoller: Drop a pin 
where there is tropical 
wave axis? 
(one for each day)
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Total Precipitable Water: Add pins where 
you think there is a tropical wave axis?





Estimate the wavelength of the tropical wave? 
(10° ≈ 675 miles)
a. 1000 miles
b. 2000 miles
c. 3000 miles
d. 4000 miles



Total Precipitable Water



Another Tool: Scatterometry



Another Tool: Soundings/Surface Obs



Tropical Wave 
Interactions



Although interaction with upper-level
lows are unfavorable for tropical
cyclogenesis, it can often induce heavy 
rainfall.



Tropical Wave 
Interactions:

Exercise
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Dominica

A. We are tracking a tropical wave across the Atlantic in visible 
satellite imagery. Please watch the satellite carefully.

B. A tropical wave could impact the island in a few days with strong 
winds and rain.

C. There is no need to communicate with them at this time. Tropical 
waves are regular occurrences. They are aware of potential impacts.
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A. The SAL may limit convection in the wave.

B. The SAL may cause the wave to move faster.

C. The SAL will have no influence on the wave.
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Tropical Wave 
Interactions: 
Saharan Air Layer 
(SAL)

SAL is an indication of very 
dry/stable air in the low-
mid levels of the 
atmosphere.

This limits convection.

Note minimal convection 
in the region with the SAL.
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A. There is no need to communicate with them. Tropical waves are 
regular occurrences so they are aware of potential impacts.

B. A dry tropical wave is approaching the island. Impacts could 
include strong winds and dusty skies. 

C. A tropical wave is approaching the island. It could bring heavy rain 
and strong winds.

Dominica
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Dry air
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Poll Question Answer

You are a meteorologist in 
Dominica. What are you 
communicating to your island's 
Emergency Management 
department?

A. There is no need to 
communicate with them. Tropical 
waves are regular occurrences, 
so they are aware of potential 
impacts.

B. A dry tropical wave is 
approaching the island. Impacts 
could include strong winds and 
dusty skies. 

C. A tropical wave is 
approaching the island. It could 
bring heavy rain and strong 
winds.
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Tropical Wave 
Interactions: 
Moisture/Trough
The wave produced significant 
rainfall and strong winds over 
the Lesser Antilles including 
Dominica. 

PWAT in the Guadeloupe 
sounding increased from 1” to 
1.7” over the past 4 days. The 
wave interacted with increased 
moisture associated with the 
remnants of the trough to the 
north and the shift of the 
anticyclone east. Convection 
associated with the tropical 
wave increased significantly 
after the wave exited the SAL 
and entered this more moist 
airmass. 

Waves can transition from 
dormant to active in a short 
period of time.

H
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A. Most of the convection associated with the wave should pass south of 
the Bahamas. There is no need to communicate with them.

B. The tropical wave that brought flooding and landslides to the Lesser 
Antilles could reach the Bahamas in a few days, bringing the possibility 
for heavy rain and flooding.

C. There is a strong tropical wave approaching as is clear from satellite. 
The trough is currently moving over the Lesser Antilles.

HBahamas





Wave 
1

Wave 
2

Wave 
3

10% Chance of Development



Wave 
1

Wave 
2

Wave 
3

10% Chance of Development

A. A surface trough is approaching with a chance TC development. 
Regardless of its status, heavy rains and strong winds are expected.

B. There is a chance the surface trough could develop into a tropical 
cyclone. If it does, this could bring heavy rain and strong winds.

C. A surface trough will move through the Bahamas. There is a 10% 
chance it becomes a tropical depression.
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Tropical Wave 
Interactions: TC 
Formation/Trough

A TC did not form. But heavy 
rainfall did fall across the 
islands.

Interactions with upper-level 
lows are unfavorable for 
tropical cyclogenesis. 

However, the tropical 
wave/trough interaction often 
leads to enhanced rainfall.



Summary

• The environment around the tropical wave is the most important 
factor in determining whether it will develop as well as impacts

• Local influences (terrain, time of day) can have a significant affect 
on convection

• Although computer models are generally better than they were a 
couple decades ago, it is still important to assess the background 
environment that the tropical wave will be moving in to.
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