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ABSTRACT

The life cycle of an intense African easterly wave (AEW) over the African continent is examined using
European Centre for Medium-Range Weather Forecasts (ECMWF) operational analyses, Meteosat satel-
lite images, and synoptic observations. This system, the strongest AEW of 2000, can be tracked from central
North Africa into the eastern Atlantic Ocean, where it is associated with the genesis of Hurricane Alberto.
Synoptic analysis of the kinematic and thermodynamic fields is supplemented by analysis of potential
vorticity (PV), allowing exploration at the role of multiple scales in the evolution of this AEW.

The authors’ analysis promotes the division of the AEW life cycle into three distinctive phases. (i)
Initiation: The AEW development is preceded by a large convective event composed of several mesoscale
convective systems over elevated terrain in Sudan. This convection provides a forcing on the baroclinically
and barotropically unstable state that exists over tropical North Africa. (ii) Baroclinic growth: A low-level
warm anomaly, generated close to the initial convection, interacts with a midtropospheric strip of high PV
that exists on the cyclonic shear side of the African easterly jet, which is consistent with baroclinic growth.
This interaction is reinforced by the generation of subsynoptic-scale PV anomalies by deep convection that
is embedded within the baroclinic AEW structure. (iii) West coast development: Near the West African
coast, the baroclinic structure weakens, but convection is maintained. The midtropospheric PV anomalies
embedded within the AEW merge with one another and with PV anomalies that are generated by con-
vection over topography ahead of the system. These mergers result in the production of a significant PV
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feature that leaves the West African coast and rapidly undergoes tropical cyclogenesis.

1. Introduction

African easterly waves (AEWs) are the dominant
synoptic weather systems in West Africa and the tropi-
cal Atlantic during boreal summer. Characterized by
2-5-day periods and wavelengths of the order of 3000
km (Carlson 1969a), AEWs are an important compo-
nent of the regional climate. They modulate West Af-
rican rainfall, including mesoscale convective systems
(MCSs) (e.g., Payne and McGarry 1977; Fink and
Reiner 2003), they are the main precursors of tropical
cyclones in the Atlantic (e.g., Avila and Pasch 1992),
and may even contribute to tropical cyclogenesis in the
Pacific (e.g., Frank 1970). Despite their importance, we
lack a thorough understanding of the nature of AEWs,
including how these systems are initiated, how they
grow, and most importantly how they interact with con-
vection, including MCSs. The analysis presented in this
paper is focused on improving our understanding of
these processes by considering the life cycle of an ob-
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served intense AEW from the time of its initiation in
central North Africa to the time it leaves the West Af-
rican coast.

It is generally accepted that AEWs arise from an
instability of the midtropospheric African easterly jet
(AEJ), a prominent feature of the summertime circu-
lation over North Africa. Burpee (1972) was first to
demonstrate that the AEJ satisfies the necessary con-
ditions for baroclinic and barotropic instability (Char-
ney and Stern 1962). Modeling studies (e.g., Thorncroft
and Hoskins 1994a,b) have shown that baroclinically
and barotropically growing waves are produced on an
idealized midtropospheric jet and have structures that
are similar to composite AEWs (e.g., Burpee 1974;
Reed et al. 1977). Idealized models and composite stud-
ies emphasize the synoptic-scale features associated
with AEWs. Consistent with baroclinically growing sys-
tems, AEWs have vorticity anomalies at two locations:
one at low levels on the southern fringe of the Sahara
(in the vicinity of the low-level potential temperature
contrasts) and one at AEJ level in the rainy zone on the
south side of the AEJ (in the vicinity of the potential
vorticity sign reversal; cf. Pytharoulis and Thorncroft
1999).

Based on automatic tracking of vorticity centers in
European Centre for Medium-Range Weather Fore-













































