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Outline and scope

Working hypothesis:

- The seasonal variability of low oxygen water on the
continental shelf off Namibia is driven primarily by along-
shore advection and local oxygen concentrations are only

modified through biological consumption .

Tool:

- Numerical simulation with a regional, 3D coupled

hydrodynamic-biogeochemical ecosystem model: 1999-now

This presentation:

- Relevant processes (local biological and large-scale physical)

controlling the oxygen budget on the Namibian shelf
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Realistic

3D Hydrodynamic Model (GFDL, USA) atmospheric forcing

Modular Ocean Model (MOM-5)
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Large scale circulation
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South Atlantic Central Water (SACW) is
transported with the poleward

undercurrent (PUC) onto the Namibian

shelf

Eastern SACW (ESACW) spreads northward
with the Benguela Current (BC) along the

southwest African shelf edge




Relevant processes
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Extended Oxygen Minimum Zones

Model results CTD data: MSM 57-3
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Oxygen time series from mooring off Walvis Bay
Model results: 120 m

Field data, mooring: 120 m
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« Good simultion of hypoxic near

bottom water (120 m) on the shelf

e Anoxic conditions correlate with an

SACW fraction >55%



Fingerprint of the PUC

Nitrate transport Oxygen transport
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Meridional current data time-series
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Air-sea oxygen flux
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Offshore transport of Iow-oxygen water
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1. High oxygen flux in shallow areas:

- oxygen flux into the sediment consumed by
sulfur bacteria, i.e. no diffusion of oxygen

into the sediment !
2. Lower oxygen flux at intermediate depths:
- due to hypoxic or anoxic bottom water
3. High oxygen flux at the shelf edge:

- no mats of sulfur bacteria and oxygen can

penetrate into the sediment, supporting

aerobic mineralisation of sediment detritus
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Summary
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Thank you very much for your attention !
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(heat fluxes, solar radiation, wind stress, etc.)

I-———————__|——————————

The Benguela ecosystem model
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NH4+ is biologically available,

while N, isyy from the system !
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Coupled sediment model

sthick’ sediments
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Redoxcline within the sediment

low H,S

Mats of sulfur bacteria DO NOT

develop
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®* Redoxcline at the sediment surface or within the water column
° high HZS-avaiIabiIity

® Mats of sulfur bacteria develop
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