The role of the South Atlantic Anticyclone in the Tropical

Atlantic climate variability.
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The climate simulated by coupled atmosphere-ocean general circulation models (CGCMs)
has shown warm biases in the sea surface temperature of both the tropical Pacific and
Atlantic, particularly in their eastern part (Richter at al 2012). Coupled regional climate
models (RCAOM) enable a more detailed analysis of regional climate conditions and
variability in specific areas, allowing to include or exclude key sources of variability for the
region of interest. We propose to take advantage of this feature and use the ROM
RCAOM (Sein et al 2015) to examine the key role of the South Atlantic Anticyclone (SAA)
on the seasonal cycle of the tropical Atlantic ocean and the role it plays in the generation
of the biases in the southern Tropical Atlantic. Our strategy is based on the comparison of
RCAOM simulations with different model setups with various domain placements. Three
sets of simulations that differ in the region of coupling will be carried out. In all three
cases, the coupled domain includes the equatorial Atlantic and a large region of the
northern Tropical Atlantic. In the first setup the coupled model domain includes all
relevant regional atmospheric features for the STA dynamics in the model domain, namely
the ITCZ and the SAA. In the second setup, the coupled domain is shifted towards the
Northern Hemisphere to explicitly exclude the core, covering the northern branch of the
SAA. Finally, in the third set of simulations the coupled domain has an intermediate
extension, including completely the Angola Benguela Frontal Zone, cutting the SAA just
south of its core (see Fig.1). In such a way, we can investigate the role of the SAA as an
internal vs external forcing and the importance of a correct simulation of SAA for the STA
biases. Two of these domains, the AFR and the NAT have been used to test the
hypothesis that the SST biases at the at the equator and at the south eastern Tropical
Atlantic can be strongly related to errors in the simulation of the South Atlantic Anticyclone
by keeping the core of the Anticyclone outside the coupled region (Cabos et al,
SUBMITTED). The effects of the location of the domain on the simulated SST can be
seen in Figure 2, when a significant reduction of the biases for the NAT domain is
apparent.
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Fig.1 Red, black and green bold lines mark the different REMO domains. Every 24th line is shown for
MPIOM (gray lines)



Further insight on the impact of ocean-atmosphere interaction processes for the SAA
and SST zonal gradient will be provided by the consideration of stand-alone simulations
with the ocean and atmospheric components of our regional coupled model. We also
propose to explore the role of vertical and horizontal resolution of the atmospheric
component on the simulated climate. For this, we will carry out simulations with 50 and
25 km in the horizontal and 27 and 40 vertical levels.
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Fig. 2 Mean SST bias (K) for 1980-1999. The same ocean and the same REMO parameterization were
used. In the AFR setup the coupled region covers the whole SAA. The NAT setup only includes the Northern
part of the SAA

Thus, within the frame of this project we will try to answer the following scientific
questions:

® Which is the impact of the SAA location and strength on the simulation of the
southern tropical Atlantic seasonal cycle and model biases

(ii) the impact of the SAA location and strength on the simulation of the southern
tropical Atlantic intarannual variability

(iii) the role of atmosphere-ocean coupling in the seasonal cycle and interannual
variability

(iv) the impact of the horizontal and vertical resolution of the atmospheric model
on the simulation of the seasonal cycle
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