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Abstract

A high-resolution, two-way nested Regional Ocean Modeling System, forced with monthly
climatologies, has been set up for the Sofala Bank and adjacent deeper ocean of the Mozambique
Channel to investigate the role of offshore mesoscale eddies on the shelf circulation, hydrographic
structures and river plumes. The model is shown in comparison with available observations and
published studies. Most known oceanographic features are reproduced by our model. We applied Self-
Organizing Maps and showed that offshore passing eddies, depending on their strength and proximity
to the shelf, modulate the shelf circulation and river plume direction and spread. The presence of a
strong cyclonic eddy close to the shelf induces northward surface shelf currents. In contrast, the
presence of a strong anticyclonic eddy close to the shelf induces a strong southward current over most
of the shelf, except off Beira. Our analyses confirm that the plume of the Zambezi River is bi-
directional. The southward-directed plume patterns, opposite to the dominant northwards, occur in
response to nearby offshore anticyclonic eddies (26% of occurrence). This behavior could have an
influence on water dispersal, shelf ecosystems and important fisheries. Therefore, offshore mesoscale
eddies should be taken into account when studying the ocean dynamics of the Sofala Bank.
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1 Introduction

The Mozambique Channel, a semi-enclosed region between Madagascar and Mozambique off the
African mainland (Fig. 1), is unique on a global scale because of the absence of a permanent
continuous western boundary current like the Kuroshio, East Australia, Gulf Stream, Brazil or Agulhas
Currents. Although currents off Pemba in northern Mozambique can show characteristics of a western
boundary current (Ullgren et at., 2016) the circulation in the Mozambique Channel is dominated by
trains of intermittent, passing mesoscale eddies (Biastoch and Krauss, 1999; de Ruijter et al., 2002;
Lutjeharms, 2006; Seetre and da Silva,1984; Schouten et al., 2003). Most of these eddies are a result of
instabilities of the flow at the northernmost tip of Madagascar and around the narrows of the Channel at
~16°S (Backeberg and Reason, 2016; Halo et al., 2014). Although some of these eddies are cyclones,
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