High resolution atmospheric topography key to reduce

South Atlantic coastal SST bias
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Introduction

Most coupled general circulation models suffer from severe sea
surface temperature (SST) biases in the tropical Atlantic. We
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have investigated the bias dependency on model resolution
and the sources of the biases.
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- x> | Replacing the orography in a high-resolution atmosphere only
. simulation with the low resolution T63 atmosphere introduces

the bias in the coastal surface winds.

@ Upwelling

Upwelling 1° off the coast
is directly proportional to
the along-shore wind
stress. Due to larger wind
stress, experiments with
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e Orography

The spectral transformation
of the orography leads to
artefacts in the model.
Strong horizontal gradients
in surface elevation are not
well represented and the
transformation introduces
overshooting known as the
Gibbs phenomenon.
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The representation of ocean currents, especially the northward
| {J -~ ‘ Benguela current, depends on the surface wind stress. The
=" —Te3 ‘ northward advection of cold water and a more realistic location

of the Angola-Benguela frontal zone reduce the SST bias.
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Conclusions

*The coastal SST bias in the south east tropical Atlantic is caused by a surface wind bias
*Higher atmospheric resolution and thus more realistic orography lead to more realistic surface winds and a reduced bias
*Multiple, mostly independent, bias patterns are superimposed to form the bias pattern common to most models
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