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INTRODUCTION




Rouault et al. (2002) have provided evidence of the influence of the Agulhas
current on the evolution of severe storms over southern South Africa;

Gimeno et al (2010): Agulhas Current system is a source of moisture for
Southern Africa. But the data they used did not take into account the real
impact of the core of the Agulhas Current.

Figure 1: Climatological annual vertically integrated moisture flux divergence
(mm/yr). Areas inside the red contour lines indicate the regions considered as
moisture sources in the forward integrations. From Gimeno et al. (2010).

AIMS
• Use numerous reanalysis data to depict the signature of the
intense ocean-atmosphere exchange of moisture observed in
satellite products which occurs above the core of the Agulhas
Current and the retroflection region;

• Determine the main drivers of the annual cycle of the latent heat
flux.

DATA


Observation (monthly field, 1998-2005):

* NOCS (1°);



Satellites (monthly field, 1998-2005) :

* SEAFLUX (¼° );
* HOAPS3 (½°);
* MODIS (1/24°) (reference of SST, 2002-2014);
* SCOW (¼°) (reference of surface wind speed and direction, 19992007);



Reanalysis (monthly field, 1998-2005) :

* ERA INTERIM (0.125°*0.125°);
* MERRA (0.50°*0.66°);
* CFSR (0.31°*0.31°).

METHOD

E = Turbulent latent heat flux
U = surface wind speed
Us = surface current
qs = Saturated specific humidity
q = specific humidity of air

Seasonal mean of Latent heat flux

Figure 2: Seasonal mean of latent heat flux (W/m²) for SEAFLUX, NOCS and difference
between SEAFLUX and NOCS, in DJF and JJA, (1998-2005).

•

NOCS does not represent very well the core of Agulhas Current

•

NOCS underestimate the core of the latent heat flux

Seasonal mean of Latent heat flux

Figure 3: Seasonal mean of latent heat flux (W/m²) for SEAFLUX, ERA, and CFSR in
DJF and JJA, (1998-2005).

•

Lathent heat flux is more intense in JJA;

•

ERA underestimate the latent heat flux; (Rouault, 2003)

•

CFSR does represent quite well the core of Agulhas Current.

Seasonal mean of SST

Figure 4: Seasonal mean of SST MODIS, NOCS, SEAFLUX and CFSR, in austral summer
(DJF) and winter (JJA), (1998-2005).

•SST is not well estimated for NOCS;
•Reanalysis try to representent the pattern of the current, in comparaison with MODIS

Seasonal mean of surface wind

Figure 5: Seasonal mean of surface wind (m/s) for SCOW, ERA, and CFSR in DJF
and JJA, (1998-2005).

•

The strength of the wind in JJA for reanalysis is higher than SCOW;

•

The direction of the wind (arrows) for CFSR looks like the one of SCOW.

Annual cycle of Latent heat flux
Figure 6: Annual cycle of latent heat flux (W/m²) (1998-2005) at

a) Agulhas Current off Durban (32°00E, 29°94S),
b) Agulhas Current off Port Elizabeth (25°36E, 35°11S),
c) Agulhas Retroflection (21°88E, 37°62S) and
d) Benguela upwelling off Cape Town (17°25E, 33°75S) for
SEAFLUX (blue dash), HOAPS3 (black dash), CFSR (red), ERA
(blue), MERRA (cyan) and NOCS (black).

•

Latent heat flux is most important in winter from May
to August in the Agulhas Current system.

•

Highest value: around 250 W/m² in the Retroflection
area in winter

•

Lowest value: off Cape Town with 50 W/m² in April.

Annual cycle of Latent heat flux and
surface wind speed for SEAFLUX

Figure 7: Annual cycle (1998-2005) of latent heat flux (W/m²) (blue) and wind speed (m/s) (green) at
a) Agulhas Current off Durban, b) Agulhas Current off Port Elizabeth, c) Agulhas Retroflection and d)
Benguela upwelling off Cape Town, for SEAFLUX.

•

Off Port Elizabeth, retroflection area, and Off Cape Town, the latent heat flux strength
follow the strength of the wind speed;

•

The wind speed can be the main driver for the amplitude of the annual cycle of latent flux
in the Retroflection region.

Annual cycle of Latent heat flux and
Qsst-Q10 for SEAFLUX

Figure 8: Annual cycle (1998-2005) of latent heat flux (W/m²) and Qsst-Q10 (g/kg) at a)
Agulhas Current off Durban, b) Agulhas Current off Port Elizabeth, c) Agulhas
Retroflection and d) Benguela upwelling off Cape Town, for SEAFLUX

•

Qsst-Q10 can be the main driver for the amplitude of the annual cycle of latent
heat flux off Durban.

CONCLUSION


Latent heat flux is most important during the austral winter;



Satellite and reanalysis show exchanges of moisture from ocean to atmosphere
that occurs above the core of the Agulhas Current and the retroflection region;



Qsst-Q10 can be the main driver for the amplitude of the annual cycle of latent
heat flux off Durban (r = 0.94), while it is the wind for the Retroflection area (r =
0.98) and a mixture of the two off Port Elizabeth and off Cape Town.

FURTHER WORK
•

Use data from GlobCurrent project to make a mean mensual climatology for
the period 2002-2014 of the surface current structure on the Agulhas region;

•

Document the impact of ocean-atmosphere interactions above the Agulhas
current on the weather and climate of Southern Africa:

 Analyse climate model outputs as NCEP-2 or Reanalysis, forced by high and
low resolution of SST to see if they can simulate atmospheric response to the
moisture flux above the Agulhas current.

THANK YOU!

