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In this study, we present a model analysis of the summer shallow atmospheric circulation over North Africa
driven by desert heat lows, performed by using a two layer Matsuno-Gill model system, where a lower Rayleigh
frictional layer is coupled with an upper almost frictionless layer. We analyse the early summer circulation, when
a single heat low spans from the west coast of Africa to the Arabian Peninsula, and the full summer circulation,
when two separate heat lows are observed, one over western Sahara (the Saharan heat low, SHL) and one over the
Arabian Peninsula (the Arabian heat low, AHL).

In early summer, the SHL drives a lower layer cyclone and an upper layer anticyclone, with a jet on its
southern edge (the African easterly jet, AEJ). The lower layer depression and its related cyclone are almost
in-phase with the diabatic forcing, while the upper high pressure (West African high, WAH) and its related
anticyclone are almost in quadrature with it. This phase shift between lower and upper dynamics is entirely due to
the frictional difference between the two layers.

The full summer shallow circulation over North Africa is characterised by two Walker-like cells, one gen-
erated by the AHL and the other generated by the SHL. These cells partially overlap resulting in a strengthening
of the WAH and the AEJ. The model shows that the AEJ originates over the Arabian Peninsula, crosses the North
Africa, and, invigorated by the SHL, crosses the Tropical Atlantic. The addition of a heating source in the upper
layer, associated with the Saharan airborne dust, reveals a further strengthening of the AEJ.


