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OCEANOGRAPHY OF SOUTH AFRICA
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HIGH ECONOMIC VALUE DOMAIN
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Map showing economic activities in Density map showing global marine
SA0Os coast al ocean asmppingdahes| f seas,
including

A Ports and harbours

A Offshore oil and gas exploration and
drilling

A Fisheries and aquaculture farms

A Marine Protected Areas



SOUTH AFRICAN OCEAN ECONOMY:
HE CHALLENGE

Through its marine and maritime activities, South Africa produces food, jobs,
valuable exports, and ever-increasing technical capacity. Aquaculture, commercial
and recreational fisheries, offshore prospecting and mining, renewable ocean
energy, shipping, efficient port operation, bioprospecting, coastal recreation and
ecotourism are just some of the industries that depend on reliable sources of
marine information. And yet, the enormous South African Exclusive Economic
Zone remains largely unmapped and unexplored. Even near the shore, basic
surveys have yet to be conducted in many areas.

We cannot sustainably utilise what we have not discovered, measured, and
understood.



SOUTH AFRICAN OCEAN ECONOMY:
IMPORTANCE

A In 2000, the estimated value of the direct benefits derived from all coastal
goods and services in South Africa was approximately 15% of the GDP.
Indirect benefits contributed another 12% for a total of 27% (source: State of
the Environment Report, 2005 and StatsSA report P0441). Including the
delivery of goods via maritime shipping increases the impact of marine
activities by another 30% to 57%.

A The ocean economy is a sector poised for major growth (e.g., Operation
Phakisa).

A Investment in ocean technologies provides the opportunity for capacity
development, high-tech jobs, possibilities for localisation of technologies and

the further growth of associated high-tech industries.



SOUTH AFRICAN OCEAN ECONOMY:
THREATS AND OPPORTUNITIES

A Coastal urbanisation stresses existing infrastructure, posing health and disaster risks to
people and eco-tourism (beachgoing, whale watching) and threatens the coastal
environment.

A Lack of information prevents efficient utilisation of resources and puts lives at risk
needlessly.

The provision of timeous and relevant information can have a substantial positive impact
on:

A coastal development - avoiding high-risk zones

A artisanal and commercial fishers i avoid putting to sea in unsafe conditions

A subsistence collection of shellfish - health hazards posed by toxic algal blooms,
A fisheries management response to rock lobster walkouts,

A effective tracking and prediction of oil spills.

A poaching threatens sustainable fishing. Identification of foreign ships operating



STAKEHOLDER NEEDS AND
REQUIREMENTS

Improved ocean forecasts and dissemination
of information

Improved maritime weather patterns and
safety at sea warnings

Improved fisheries management

Improved information for coastal and offshore
developments




OPERATIONAL OCEAN INFORMATION AND FORECAST
SERVICES CAN SUPPORT:

Environmentally sound management of
the coastal zone

Ecol ogi cal : hypoxi a,
Support Marine geospatial applications
Support fisheries and other management

Predict theoccuranceof Harmful
or ToxicMarine Organisms

Courtesy of Dr Eric Bayler, NOAA WCOFS
proiect



OPERATIONAL OCEAN INFORMATION AND
FORECAST SERVICES CAN SUPPORT:

40°  NOS E)éperimenta] Port of New York/New Jersey Forecas t System
a1’ Near Surface Current Nowcasts at 08:00 am EDT Oct. 18, 2001

Safe & efficient marine operations

Information on sea state (roughness, swell period and
direction)

Marine Winds
Currents for right-of-way, maneuverability

Accurate water levels a nice-to-have.
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Emergency response

Oil spills and bilge dumps i prediction and tracking, forecast
environmental impact

Support Search & Rescue
COL_thesy of Dr Eric Bayler, NOAA WCOFS



Information about shelf currents
and conditions will help address

- Oil spills

- Harmful algae blooms
- Hypoxia

- Marine accidents

- Marine debris

and provide information for

- Sustainable fisheries

- Safe navigation

- Cost-effective transportation

- Recreation

- Risk assessment

- Public awareness and education

Credit : Eric Mortenson, Doug Beghtel / The Oregonian, www.naturalbuy.com, USCG, http://i.livescience.com/,

Grantham et al. (2002)

Information on this slide courtesy of Dr Eric Bayler, NOAA WCOFS project.


http://www.naturalbuy.com/
http://i.livescience.com/

WHAT DOES IT MEAN TO BE
OPERATIONAL?

A Stakeholders are identified and prioritized and their needs well-defined and
met

A The operational agency has formally accepted the responsibility to produce
the product or provide the service and has capacity, infrastructure, and a
business plan for it. Criteria for the service level are in place, and met, or a
remediation plan is in place.

A The code or product is mature: reviewed, documented, and accepted by the
community of practitioners (e.g., widely adopted or peer-reviewed).

A The product or service is hosted in a suitable facility. Sufficient staff are in
place to provide support to meet the defined production and support
schedule.
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WHAT DOES IT MEAN TO BE
IN TRANSITION TO OPERATIONS?

A The operational agency has agreed in principle to produce the product or provide the
service.

A The agency is sufficiently capacitated and has adequate infrastructure, or budget has
been identified to make them so.

A Aclear plan, process and timeline for migrating from Research to Operations has been
defined and accepted by both the Research and Operations teams.

A A supporting budget for the transition has been identified.
A Project risks have been identified and mitigation strategies are in place.
A Major stakeholders have been identified.

A Stakeholder needs have been collected and translated into quantitative and qualitative
criteria for timeliness and accuracy, and these are being evaluated.

A The code is mature and documentation exists or is being written.



NEEDS AND REQUIREMENTS FOR SA
OPERATIONAL OCEANOGRAPRHY

Regular coordination with relevant stakeholders (SA Navy,
government departments, SAMSA, marine and maritime
operators).

Dedicated in situ infrastructure: Real time buoy systems, gliders
and radars.

Increased shore-based infrastructure (e.g., computing,
communications)

Nowcasting and short-term forecasting from numerical models

Routine generation of remote sensing products tuned or subset
to local area.

Dedicated technical support and staffing
Dedicated training programmes

Ownership and commitment by lead Government organisation




MODELLING & FORECASTING
APPROACH

Multi-model coupled approach:
ROMS
HYCOM
Delft3D

Data assimilation
Ensemble Optimal Interpolation

Ensemble Kalman Filter




HYBRID COORDINATE OCEAN MODEL

Version 2.2
1/10° (£10km) regional HYCOM
30 hybrid layers

Boundary conditions from Indian &
Southern Ocean HYCOM

Forcing: ERA-interim reanalysis (19801
2014)

Monthly river discharges from TOTAL
Runoff Integrating Pathways (TRIP, Oki
and Sud 1998)

Rivers are treated as a negative salinity
flux with an additional mass exchange
(Schiller and Kourafalou 2010)

HYCOM Grid Resolutions (km)
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ENSEMBLE OPTIMAL INTERPOLATION
DATA ASSIMILATION SCHEME

Low computational cost
Small sampling error (large ensemble)
3D-Multivariate, preserves model consistency

Seasonally adjusted ensemble to account for seasonal and
Interannual variability

7-day assimilation cycle
Currently assimilating
Along-track sea level anomaly data from satellite altimeters

OSTIA sea surface temperatures




IMPACT OF DATA ASSIMILATION

Global assimilative products
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