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[1] It is well known that Atlantic tropical cyclone activity
varies strongly over time, and that summertime dust
transport over the North Atlantic also varies from year to
year, but any connection between tropical cyclone activity
and atmospheric dust has been limited to a few case studies.
Here we report new results that demonstrate a strong
relationship between interannual variations in North
Atlantic tropical cyclone activity and atmospheric dust
cover as measured by satellite, for the years 1982–2005.
While we cannot conclusively demonstrate a direct causal
relationship, there appears to be robust link between tropical
cyclone activity and dust transport over the Tropical
Atlantic. Citation: Evan, A. T., J. Dunion, J. A. Foley, A. K.

Heidinger, and C. S. Velden (2006), New evidence for a

relationship between Atlantic tropical cyclone activity and

African dust outbreaks, Geophys. Res. Lett., 33, L19813,

doi:10.1029/2006GL026408.

1. Introduction

[2] The recent upswing in Atlantic tropical cyclones
(including both hurricanes and tropical storms) affecting
North America has raised the awareness of their impact on
society and the economy. Currently, there is a debate
surrounding the cause of this observed increase in cyclone
activity. Several recent studies have explored the relation-
ship between long–term trends in tropical cyclone activity
(either in terms of their number or intensity) and environ-
mental factors that may or may not be influenced by
global warming [Emanuel, 2005a, 2005b; Landsea, 2005;
Trenberth, 2005; Webster et al., 2005]. Other studies,
however, have concluded that different environmental
factors – not necessarily related to global warming –
control trends in cyclone activity [Goldenberg et al., 2001;
Knutson and Tuleya, 2004].
[3] In this paper, we explore another possible contributor

to changing North Atlantic tropical cyclone activity: the role

of atmospheric dust. This hypothesis was first suggested by
Dunion and Velden [2004], who showed that tropical
cyclone activity may be influenced by the presence of the
Saharan Air Layer, which forms when a warm, well-mixed,
dry and dusty layer over West Africa is advected over the
low-level moist air of the tropical North Atlantic [Carlson
and Prospero, 1972]. The Saharan Air Layer rides over the
marine boundary layer and can be a significant feature of
the atmosphere as it transits over the North Atlantic, often
seen as far away as the Caribbean (�7,000 km west of the
Sahara Desert) [Dunion and Velden, 2004]. The Saharan Air
Layer’s longevity is likely enhanced by the persistent
temperature inversions that exist at its base and top: daytime
thermal heating by dust entrained within the Saharan Air
Layer tends to counter nighttime radiative cooling, thus
keeping the Saharan Air Layer relatively warm and stable as
it traverses the North Atlantic [Prospero and Carlson,
1972].
[4] Based on their analysis of several case studies of

individual tropical cyclone events, Dunion and Velden
[2004] suggested that the Saharan Air Layer could inhibit
the formation of, or reduce the intensity of, tropical cyclo-
nes in the North Atlantic through three primary mecha-
nisms. First, the Saharan Air Layer can introduce dry air
into the storm, promoting downdrafts and disrupting the
convective organization within the tropical cyclone vortex.
Second, the midlevel jet found within the Saharan Air Layer
increases the local vertical wind shear, which can decouple
the storm’s low–level circulation from its supporting mid–
and upper– level deep convection. Third, the radiative
effects of the dust in the Saharan Air Layer may enhance
the preexisting trade wind inversion and act to stabilize the
environment, thereby suppressing deep convection.

2. Data and Methods

[5] In our study we examine these hypotheses by putting
them into a long-term, climatological context using a new
satellite-based atmospheric dust record from the 5–channel
Advanced Very High Resolution Radiometer (AVHRR).
Our algorithm for dust detection [Evan et al., 2006a] has
been developed to improve the distinction between dust and
clouds for very optically thick dust storms, which would
have previously been classified as cloud under the National
Oceanographic and Atmospheric Administration’s opera-
tional AVHRR cloud mask algorithm. Our algorithm has
been assessed by making daily comparisons with data from
the Aerosol Robotic Network and by making a climatolog-
ical comparison with METEOSAT and Total Ozone Map-
ping Spectrometer data over a portion of the North Atlantic
[Evan et al., 2006a, 2006b]. The final half–degree resolu-
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