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ABSTRACT 

A three-level channel flow model is used to investigate the generation of Sharav cyclones in the 
lee of the Atlas mountains through "idealized" numerical experimentation. A typical initial state 
consists of a barotropic high-low system, embedded in baroclinic shear flow and centered to the 
north of the Atlas mountains. If this "perturbation" is of sufficient strength, a cold-air outbreak 
occurs in the rear of the low as well as a southward excursion of the trough at upper levels. The 
cold air is blocked by the Atlas mountains, if the initial location of the low is chosen properly. 
The upper-level trough intensifies slightly when crossing the mountain range and induces then 
a low-level cyclone in the lee. The trough turns eastward later on and the new cyclone is staying 
close to this upper-level centre. A simple two-dimensional three-layer model is used to explain 
salient features of this type of lee cyclogenesis. Moreover, additional experiments are conducted 
in order to elucidate details of the cyclogenetic process. 

1. Introduction 

Sharav cyclones, sometimes referred to as 
"Saharan depressions" or "Khamsin depressions" 
form in the lee of the Atlas mountains, either 
when a north-westerly air stream moves over 
the Atlantic towards the Atlas range or when a 
north-easterly wind is blowing over the western 
Mediterranean towards these mountains (Weather 
in the Mediterranean, 1962). They form most 
frequently in spring (e.g., Alpert and Ziv, 1989; 
referred to as AZ). "Saharan depressions may 
develop and move quickly eastwards if a good 
supply of arctic or polar air is maintained. 
Otherwise they may remain almost stationary for 
days, but on the whole slow development is more 
common than rapid development and movement" 
(Weather in the Mediterranean, 1962). According 
to Alpert et al. (1990; their Fig. 2), Sharav cyclone 
tracks in spring are oriented east- to north-
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eastward. Pedgley ( 1972) as well as AZ point out 
that Sharav depressions are linked to upper level 
troughs to the west. AZ, in their review of Sharav 
cyclones, concentrate on the maturing stage of 
these depressions which exhibit fast motion 
towards the east after they left the Atlas region. 
Typical horizontal (vertical) scales are ~ 1000 km 
(3-5 km) in that stage, a standard surface pressure 
amplitude is "" 10 hPa. AZ argue, that the inten­
sification of these cyclones on their way to the 
Eastern Mediterranean is mainly due to the 
heating contrast at the North African coast in a 
weakly baroclinically unstable environment. 

Although some Sharav cyclones appear to 
originate at the North African coast (AZ) and 
others in the southern part of the Sahara (Pedgley, 
1972), we are concerned here only with those 
originating in the lee of the Atlas mountains. It is 
the purpose of this note to investigate the genesis 
of these Sharav cyclones, a topic which has attrac­
ted little attention in the literature. In particular, 
we are not aware of any related theoretical and/or 
numerical work. Of course, the phenomenon of 

Tellus 47A (1995), 2 


























