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Use regional, “forced” models to simulate the
circulation in the Benguela upwelling system.

Use realistic drivers to allow comparison with field data

Validate models results of a regional model with focus on
the SST-bias

Discuss:
- Flow pattern from analytical results

- SST bias
- Current pattern in relation to the wind forcing
- Salinity distribution
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Atmospere circulation (Hagen et al. 2005)
SAA : South Atlantic Anticyclon

KC : Kalahari Cyclon

AC : Angola Cyclon
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Circulation model -

MOM (8 km, 89 levels)

Atmospheric drivers -

- Forecast products:
ECMWEF, 6 hourly, 1/4 deg.

- Reanalysisc products:
NCEP, 3 hourly, 1/8 degq.

- DRAKKAR forcing

- Scatterometer Products
QuikSCAT/ASCAT, daily
CCMP, 6 hourly

Open boundaries —» ECCO
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Available reanalysis data sets

-NCEP Climate Forecast System Reanalysis (CFSR) 6-
hourly Products, Jan. 1979 - Dec. 2010 (ds093.0)
-Era-Interim Reanalysis and Forecast 3 hourly,

1989 - ...

-DRAKKAR forcing set DS5.2 (derived from ERA, observed flux
data ...)

Available data sets for correction of wind fields
-Scatterometer winds (QuikSCAT, ASCAT)

daily composite from 3-days

-Cross-Calibrated Multi-Platform (CCMP) project
6 hourly wind data
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Sensitivity studies:

Replace wind fields from reanalysis/forecast
products with scatterometer based winds

NCEP/ERA winds -> QuikSCAT/ASCAT winds

Replace downward solar radiation products with
reduced radiation products

NCEP/ERA radiation -> Bodin-formula
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ibe state variables, calculate fluxes. (Beljaars et al

qurf NQshort n Qlat + Qbot + (4GTGS + Csens )(Ta _ Ts )

\

Keeps the ocean model
closeto T..

Steady state May change sign from
Qbot

A steady state solution
allways exists.

Inherit atmosphere model
bias of T..
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Summary:

Used bulk formulas for heat flux components may be
inconsistent with the forcing data set.

Solar radiation is over-estimated in NCEP reanalysis and
ERA forecasts
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ERA(interim)
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Weak coastal winds:
-> weak coastal upwelling

12.0°E 13.0°E
LONGITUDE
wind stress curl (Pa/10000 km)

-> weak equator-ward coastal jet

-> enhanced wind stress curl

-> enhanced pole-ward Sverdrup flow
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Coastal jet and
under-current for

weak (a) to strong (c )

wind stress curl near
the coast.

For strong curl the
undercurrent
penetrates to the
surface.

(Fennel et al., 2012)
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ZEiow
ppv = curl t
poleward é9 <0
flow

Sverdrup balance?
- Near the coast
->Time scale weeks ... months

- Negative wind stress curl -> pole-
ward flow

- Relation to f-plane theory?
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SST-bias (average 2004)  ©are Town August 2015
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*Surface fluxes determine a positive SST bias

Heat fluxes : large scale distribution
Wind stress : coastal SST - gradients, upwelling strength

*Standard flux products may have a large bias.
The coupling scheme stabilises the model.
Radiation errors lead to a bias, no model drift.

*Reanalysed winds underestimate coastal meridional winds,
especially in the upwelling cells (Kunene cell)

low coastal upwelling : low vertical heat flux.
enhanced wind stress curl : enhanced poleward transport
-> poleward heat (and salt) transport

Open question: Do we see mainly an f-plane regime or a
Sverdrup regime?
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*Quantitative estimate of lateral heat fluxes

‘Heat flux by upwelling and vertical mixing

*Mixed layer depth evaluation

‘Influence of optical water properties
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