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1.
INTRODUCTION & RATIONALE
Currently there is no well developed and integrated information infrastructure for marine ecosystem management in southern Africa, although appropriate initiatives are being taken towards such a goal through the Benguela and Agulhas LME programmes. Satellite remote sensing forms an important aspect of such an information system, but the knowledge and expertise in marine remote sensing in southern Africa has become somewhat fragmented with several initiatives and efforts being implemented independently, leading to a degree of duplication of effort. Recently, a remote sensing workshop brought together various stakeholders and a decision was made to move forward towards establishing a single Marine Remote Sensing Centre (MRSC) to serve the southern African region.

This project aims to utilise BCLME funds to develop capacity in key areas that are fundamental for ultimately securing the MRSC. The core objective of the project is to provide the remote sensing component of a pre-operational marine observation system. It will achieve this by securing, developing and integrating existing regional capacity in the marine remote sensing field. The project serves to support the transition between the current Marine Remote Sensing Unit (MRSU, based at UCT) and the MRSC, and provide pre-operational marine remote sensing products to stakeholders in this transition phase. 

1.1
SOUTHERN AFRICAN MARINE REMOTE SENSING CENTRE VISION

The MRSC will provide operational marine data and developed products, addressing the needs of governmental, institutional and private sector end-users, encompassing the following requirements:

· Provide for the sustainable exploitation and management of regional marine resources, primarily those of a fisheries related nature.

· Provide for an early warning system for the monitoring and detection of environmental hazards such as harmful algal blooms.

· Facilitate the advancement of regional marine research with the aim to better understand interactions between climate, the ocean and regional ecosystems.

· Improve understanding of circulation mechanisms, and the subsequent effects of these on the ecological functioning of regional ecosystems.

· Contribute towards increasing understanding of ocean climate variability, forecasting of climate change and potential impact on regional systems.

· Provide more effective operational information for maritime operations.

The short term aims of the project are to assist in the development of a single resource for regional remote sensing data and operational real-time in situ data from currently active sensors. Longer term aims include the integration of these data, and those from an expanded in situ sensor network, with predictive models to provide both near real-time forecasts for coastal waters, and research orientated archival products. The project will complement the BCLME funded SEIS and EEWS projects, and will provide these projects with high resolution, near real-time OC and SST products for the coastal zone. The development of coherent data provision and analysis tools will facilitate the cross-linking of these three projects and their ultimate integration into a single observation and forecasting management tool.
The products delivered by the MRSC will assist in improving the management and protection of coastal and marine ecosystems in the southern African region. To this end, it is essential to improve the knowledge on the temporal and spatial variability of these coastal ecosystems. This requires sustained and comprehensive observations. Their purpose is to describe accurately and to assess the present conditions and trends of ecosystem services, as well as the pressures and impacts upon them, for policy making and natural resource management to promote sustainability. The focus is on assessing and forecasting changes in structure, function and dynamics of marine ecosystems. Sustained observations of the Ocean are required for:

· Understanding global change

· Protecting and managing Marine Ecosystems

· Complying with international agreements

· Providing forecasts of its future states for a variety of uses and users.
Ecosystem observations will also help assess ecosystem resilience, i.e. the capacity of ecosystems to resist changes due to internal and external pressures and the pace at which they would be able to recover to conditions similar to the original ones after those pressures have been removed.
The three key activities outlined in this proposal will assist the MRSC to develop and provide appropriate products that will contribute to a better understanding of marine biodiversity and of ecosystem functioning, to understand and minimise the negative impacts of human activities on them, and to ensure sustainable management of natural resources and marine ecosystems. The RS data will assist scientists and managers in assessing and forecasting changes in biodiversity, structure, function and dynamics of ecosystems and their services, with emphasis on marine ecosystems’ functioning, relationships between society, economy, biodiversity and habitats, integrated assessment of drivers affecting ecosystems functioning and biodiversity, and mitigation options on risk assessment, management, conservation and rehabilitation options in relation to terrestrial and marine ecosystems.

1.2
MRSC REGIONAL STAKEHOLDERS AND OTHER ROLE-PLAYERS

There are a wide range of stakeholders and role players in the MRSC, as evidenced by the broad attendance at the Remote Sensing Workshop at the Satellite Application Centre (SAC) in August 2005. Stakeholders and role players in development and operation of the MRSC can be expected to provide immediate take-up for this project, and will include:

South Africa

Marine & Coastal Management (M&CM)

University of Cape Town (UCT)

Department of Science and Technology (DST)

South African Weather Service (SAWS)

Council for Scientific and Industrial Research (CSIR)

Institute for Satellite and Software Applications (ISSA)

Oceanographic Research Institute (ORI)

South African Navy (SAN)

Institute for Maritime Technology (IMT)

South African Environmental Observation Network (SAEON)

Namibia

NatMIRC

Mozambique

Eduardo Mondlane University (EMU)

Angola

Instituto Nacional de Investigacão Pesqueira (INIP)
Regional/International

Benguela Current Large Marine Ecosystem Programme (BCLME)

Benguela Environment Fisheries Interaction and Training Programme (BENEFIT)
Agulhas and Somali Current Large Marine Ecosystems Project (ASCLME)

Institut de Recherche pour le Développement (IRD)

African Coelacanth Ecosystem Programme (ACEP)

National Aeronautics and Space Administration (NASA)

European Space Agency (ESA)

In addition the MRSC will actively contribute to the aims of international and national programmes such as: the Global Earth Observation System of Systems (GEOSS), the South Africa Earth Observation Strategy (SAEOS), the Global Ocean Observing System (GOOS) and specific regional components such as C-GOOS, the Partnership for Observation of the Global Oceans (POGO), the International Ocean Colour Co-ordinating Group (IOCCG), the Scientific Council for Oceanographic Research (SCOR), the Intergovernmental Oceanographic Commission (IOC), and  the Global Ecology and Oceanography of Harmful Algal Blooms (GEOHAB). 
International collaboration is expected to play a strong role in MRSC development. Current collaboration with NASA and the ESA is very good, and these relationships are expected to strengthen as RS capacity develops in the region. The validation aspects presented in this project are extremely important in this regard, and provide greatly needed leverage with organizations that are effectively satellite providers. Further international collaboration will include the development of algorithms and primary production models with the Laboratoire d’Océanographie de Villefranche (submitted EU FP6 proposal), and analysis of comparative satellite products in upwelling regions with UCSB (GEOHAB Core Research Project).

1.3
MRSC DEVELOPMENT AND SUSTAINABILITY
Development of the MRSC as an independent and sustainable unit is on-going. Co-ordination between M&CM, UCT and the SAC as the main stakeholders has been improved and formalized through a memorandum of understanding. It is hoped ultimately that sustainable funding for the MRSC can be obtained from Government through DST and DEAT, and the centre’s activities will be in line with GEOSS, SAEOS and GOOS. However, it is unlikely that the MRSC will be realised and funded as an independent entity within the two year time frame of this project, and there are several short term current efforts to develop the capacity needed by the MRSC. A Specific Support Action proposal has been submitted to the European Union’s 6th Framework, requesting a budget of €500 000 (ZAR 3.7 million) over a two year period for the development of an integrated regional remote sensing capacity. This proposal, entitled the “Southern African Marine Observation and Information System” came directly out of the 2005 SAC workshop and is a collaborative effort between the IRD, UCT, M&CM, SAC and ACEP. Another potential source of medium term funding is the Coastal GOOS Chlorophyll Pilot Project
Additional limited term funding for the development of a truly operational marine remote sensing capacity will be sought from the European Union’s 7th Framework in 2007. Current remote sensing capacity in the region is outlined in the next section.

Long term stability and sustainability of the proposed MRSC is crucial, and this effectively can only come from government. DST are currently demonstrating considerable support for Earth Observation (EO) activities: under GEOSS/SAEOS, through inter-African EO efforts, and through the burgeoning South African space agency (scheduled to launch it’s second micro-satellite ZA-Sat in 2007). The most effective means of attracting long term funding is through demonstration projects, as evidenced through DST take-over of funding for the pilot BCLME EV/HAB/02/05 mooring project. Whilst the current DST take-over is only short term, it clearly demonstrates that small scale pre-operational projects are important tools in the development of sustainable observation systems. The importance of the pilot/pre-operational/operational development model is emphasized by it’s use in several large scale international projects e.g. the Integrated Ocean Observing System (IOOS) in the USA, and the European Union’s MERSEA project.

LME goals encourage government buy-in to LME sponsored resource and capacity development. This project offers an extremely strong incentive and structure in this regard. It is specifically designed to transition from a fragmented and insecure resource base, and through capacity development in combination with multi-stakeholder motivation at government level, provide the means for a sustainable world class regional marine observation system.

2.
EXISTING CAPACITY AND FUNDING

The core objective of this project is the development and provision of marine remote sensing products, to be achieved by securing, developing and integrating existing regional capacity in the marine remote sensing field. Considerable capacity is already in existence in the region. The major provider of locally received satellite data is the Satellite Application Centre (SAC), maintained by the CSIR in Hartebeeshoek near Pretoria in South Africa. The majority of processing is undertaken by the MRSU, based at UCT and maintained as a joint facility by UCT, BENEFIT and M&CM. At present the MRSU is the major provider of marine RS products for the region, and is likely to form the core of the future MRSC. Ocean colour validation and algorithm development is undertaken by UCT and M&CM, using partial funding from DST, DEAT and BENEFIT. The central facility for dedicated radiometric ocean colour validation is a multi-sensor mooring on the Namaqua shelf, initially developed under BCLME funding. Additional development focused on archiving and dissemination using innovative automated web-based RS products has been undertaken by M&CM in collaboration with ACEP. Current funding levels, including approximate in-kind contributions can be seen in Table 1. Current annual expenditure on marine remote sensing activities (solely within these groups), allowing for capital depreciation, can be estimated at ~ZAR 1.25 million.

[image: image1.emf]MRSU Reception, Processing & Dissemination Benefit UCT MCM NatMIRC SAC DST Total Cost

Capital 120000

Hardware 69000 4000 32000 15000

Software

Running Expenses 351000

Hardware replacements 20000 3500

Software License Maintenance 4000 26000

Consumables 1500 500

Data Acquisition 17000 180000

Communication / Bandwith 30000 25000

Network Infrastructure 3000 25000

Office Space 15500

Staffing 528650

Christo Whittle 86000

Tarron Lamont 88250

Selwyn Bergman 64000

Kobus Agenbag and Gavin Tutt 80000

Bertrand Saulquin 195000

Conference + Workshop attendance 15400

Region focused processing -36000 36000

In Situ Data, Algorithm Validation & Development Benefit UCT MCM NatMIRC SAC DST Total Cost

Salaries/Bursaries 20000 220000 240000

Capital & Hardware (including in kind) 20000 200000 14000 234000

Running 60000 34000 94000

Total MRSU 231250 229900 307500 51000 180000 999650

Total In Situ & Validation 40000 260000 268000 568000


Table 1. Current spending by stakeholders on remote sensing activities based on 2005 budgets. This is a conservative estimate as it excludes the running costs of the SAC, hardware originally purchased under BCLME EV/HAB/02/05 (now maintained under DST funding), and other major hardware primarily provided by M&CM.

3.
OBJECTIVES

The overall objectives of the project are to:

1)  Develop ocean colour and sea surface temperature products for operational use in the southern African region.

2)  Provide remote sensing and integrated products for the marine scientific community and resource managers.

3)  Develop capacity in the region though student projects and training initiatives.

4)  Provide remote sensing products for the BCLME Environmental Early Warning System and State of the Environment projects that are currently underway.

Three key sub-projects are planned to meet these objectives, and the relevant activities are presented below.

 3.1
REMOTE SENSING PRODUCT DEVELOPMENT

The core remote sensing products in the region are ocean colour geophysical products and sea surface temperature (SST). The Moderate Resolution Imaging Spectrometer (MODIS, NASA) and the Medium Resolution Imaging Spectrometer (MERIS, ESA) are the core ocean colour sensors. The focus will be both on the regional processing requirements needed for generation of standard geophysical products e.g. chlorophyll a, in addition to the development of experimental products from new algorithms. These will include algal size descriptors, inherent optical properties, algal fluorescence products, primary production products, descriptors of non-algal water constituents, and other water quality parameters. The NOAA Advanced Very High Resolution Radiometer (AVHRR) and MODIS are the core SST sensors, in addition to the MeteoSat Second Generation series which will be treated in an experimental capacity. The products developed in this project will complement those used in the BCLME funded SEIS and EEWS projects, with a specific focus on provision of high frequency, high spatial resolution specialised products for the coastal zone
Specific attention will be paid to the development of management oriented products such as upwelling and primary production indices, as well as composited and binned products for time series and ecological analyses. The training of skilled personnel is one of the most important aspects of the sub-project.

Specific Objectives

1)  Processing of satellite raw data to Levels 2 and 3 useable products.
2)  Modify algorithms and processing parameters to optimize the data for the region.

3)  Adapt data products for suitable application in southern African waters. 
4)  Archiving of data products in a suitable data base.

5)  Train students and technicians in satellite data processing and archiving.

3.2
OCEAN COLOUR VALIDATION AND IN SITU COMPONENT

Ocean colour remote sensing in the Benguela is made complex by both high biomass waters and highly variable atmospheric conditions associated with a long semi-desert coastline. Validation is required for effective use of ocean colour products: both radiometric validation i.e. of the satellite received signal and assessment of the atmospheric correction, and geophysical validation i.e. assessment of algorithm efficacy. The southern Benguela Namaqua mooring is maintained as a collaborative validation facility by UCT and M&CM, offering automated sampling suitable for radiometric validation. Validation of algorithms and geophysical products requires in situ sampling, and this will be conducted during buoy servicing and dedicated scientific field experiments.

A second and important aspect of the in situ component is the implementation of GEOSS strategy specifically calling for greater use of in situ observations in Ocean Observing Systems. The Namaqua mooring has a valuable role in this regard, as a pilot autonomous platform offering real time data suitable for integration into observation and forecasting systems. The mooring is expected to play an important role in the forthcoming C-GOOS programme. The integration of observational data from multiple platforms and at different scales of measurement is an important aspect of future observing systems. Highly specialised technical skills are required for the operation of autonomous moored platforms, and skills transfer is one of the core aims of the sub-project.

Specific Objectives
1)  Acquire in situ bio-optical data for validating ocean colour data.

2)  Use of in situ bio-optical data in new algorithm development.

3)  Maintain the bio-optical buoy as an official European Space Agency/NASA validation site.

4)  Train students and technicians in buoy maintenance, in situ data handling and processing.

3.3 
IT INFRASTRUCTURE & DATA PORTAL
IT considerations are extremely important in remote sensing due to the large volumes of data involved and computational resources required. Archiving and dissemination is a key element in developing an effective remote sensing system - dissemination of products using large volumes of data often lag far behind the collection of observations, which prevents the timely use of information. RS capacity development is thus highly dependent upon IT infrastructure, bandwidth, and archiving and dissemination systems, and it is these issues that the project will focus on.

Efforts will be concentrated on diffusion tools.  The ultimate aim of a southern African marine information structure is to provide a web portal where in situ, remote sensing, GIS and modeling products will be widely accessible. The project will seek to take advantage of RS server tools developed for the east coast to provide a powerful but easy-to-use means of accessing and analyzing RS data from the web portal. A high priority will be placed on developing architecture and analysis tools that allow high coherency between this project and the SEIS and EEWS projects, facilitating the ultimate integration of the three projects.
Specific Objectives
1)  Develop and secure an appropriate IT infrastructure to support product development, satellite validation, and delivery of products.

2)  Establish a secure bandwidth for downloading and uploading data from/to Satellite Application Centre.

3)  Establish a data server for delivery of products to the scientific community and resource managers.
4)  Develop and provide appropriate IT tools for user manipulation of remote sensing data.

5)  Train students and technicians in IT and server maintenance, and software tools development.

3.4 
TRAINING, CAPACITY BUILDING AND SKILLS TRANSFER
Training of personnel, capacity building and the transfer of skills and technology have all been identified as key focus areas in the development of a regional remote sensing capability. Addressing the lack of sufficient skilled personnel in both the scientific and technical domains is of considerable importance. The project aims to produce at least one skilled person, with the capability to continue working independently in their specialised field, for each of the three sub-project areas. In addition the project will ensure the involvement of at least one representative from each country in the regional partnership, with the dual aim of providing specialised training and facilitating further regional knowledge transfer. A particular focus will be placed on ensuring that regional representatives achieve a strong familiarity with the RS server, tools and data that are the main output of the project, thus ensuring the availability of regional expertise and facilitating regional take-up of the project’s outputs. Students involved in capacity building will be:

South Africa: Tarron Lamont (UCT/MCM), Lionel Delaney (UCT)
Namibia: Nande Nickanor (NatMirc)
Angola: Filipe Vianda (INIP) currently based at UCT & MCM
4.
WORK PLAN AND DELIVERABLES

The project is scheduled to run from July 2006 to September 2007 (currently scheduled end of BCLME Phase 1).

Segment 0
July 2006




Deliverables
The project will provide a deliverable upon contract signing:
· Project Inception Report
Segment 1
July 2006 – mid August 2006


Deliverables
The project will provide two deliverables two months after contract signing.
· Trial remote sensing product website offering available near real-time and archived imagery, and prototype tools for image analysis.

· Workshop Report (This training workshop is to promote the use of a trial RS server website amongst user groups and encourage feedback.) 

Segment 2
mid August 2006 – January 2006


Activities
· Refinement of preliminary web site for dissemination of a broader range of RS products e.g. locally processed ocean colour (OC) and SST products and experimental OC products.

· Development and refinement of regional processing protocols, experimental and binned products, and indices.

· Development of server based tools for archiving, dissemination and end-user analysis

· Development of ocean colour radiometric and geophysical validation tools

· Training of M.Sc students, technical staff and regional representatives associated with the three sub projects

Segment 2
July 2006 – January 2007


Deliverables
· Progress Report 1.

· Updated web site offering broader range of imagery, updated analysis tools and satellite validation data

Segment 3
February 2007 – September 2007

Activities
· Refinement of web server to incorporate indices, experimental and binned products.
· Refinement of server to incorporate feedback from user groups
· Further expansion of server based approach to routinely incorporate ability to retrieve locally processed highest quality RS data.

· Training of M.Sc students, technical staff and regional representatives associated with the three sub projects

Segment 3
February 2007 – September 2007

Deliverables
· Final Project Report.

· Enhanced web server offering near real-time and archived routine and experimental RS products, server tools for end-user analysis and visualization, integrated in situ/RS products, and ocean colour validation products and analyses.
· Publication of project output in peer reviewed literature, dealing with: use of RS products for ecosystem analysis, validation of OC products in upwelling systems, and use of experimental OC products to investigate algal dynamics.
5.
DESCRIPTION OF THE PROJECT TEAM AND QUALIFICATIONS

The project will be managed by BENEFIT, with project activities being undertaken by the Marine Remote Sensing Unit at UCT, M&CM, and the UCT HAB Observation Group.
5.1
THE BENGUELA FISHERIES INTERACTION AND TRAINING PROGRAMME

The Benguela Environment Fisheries Interaction and Training Project (BENEFIT) is a regional program of the three Southern African Development Community (SADC) countries Angola, Namibia and South Africa. As riparian countries bordering the Benguela Current, they utilize the rich fisheries resources of this ecosystem, stretching from southern Angola in the north along the west coast of Namibia to the tip of South Africa. The program is to create the basis for long-term cooperation between the three countries in the area of management and protection of the marine resources, which they in part share, through building regional capacities and technical skills.

In the eight years of its existence, the BENEFIT Programme has matured and is now a well- established and internationally recognized research programme, attracting several collaborative efforts from a number of countries. As already mentioned, the Programme has served as a vital stepping-stone for the establishment of the BCLME, for which BENEFIT is already executing several projects and contracts. The vision is that BENEFIT will ultimately be absorbed into the mooted Benguela Current Commission, slated to come into force on termination of the Interim Benguela Current Commission (IBCC). The process of setting up of the IBCC is a primary, immediate goal of the BCLME Programme and is scheduled for 2006. It is intended that BENEFIT be fully integrated into the IBCC as it's primary provider of scientific services.

The BENEFIT programme consists of several joint committees responsible for the implementation of its scientific programme. Among these is the Environmental working Group and the Fisheries Resources Working Group. These two committees are populated by research scientists from the three national research institutes namely: Instituto Nacional de Investgacão Pesqueira (INIP); the National Marine Information and Research Center (NatMIRC) and Marine & Coastal Management (M&CM, DEA&T). Thereby, BENEFIT represents the scientific capacity of the three ministries. This places BENEFIT in the position of being the representative of the official scientific capacity of the Benguela region and provides it with the mandate for the implementation of regional scientific activities. The outcomes of the project are thus ultimately to be implemented by the BENEFIT programme via its committee structure and hence BENEFIT is a lynch-pin in its development.

5.2
THE UNIVERSITY OF CAPE TOWN
The Department of Oceanography is the only such Department in sub-Saharan Africa, and is the major focus for research in physical oceanography, atmospheric science and ocean climatology in South Africa and elsewhere in Africa. The Department has research groupings in sea-going observations, satellite marine remote sensing, coastal oceanography, numerical modelling, marine and coastal meteorology, and climate variability. Future research is expected to pave the way to the science underpinning operational oceanography. Five scientists in the Department have been favourably evaluated in the review process of the National Research Foundation. Active international associations are maintained by collaborative projects with the Netherlands, France, Germany, USA and the European Union. The Department maintains close contact with marine science activities in the governmental, private and academic sectors in South Africa and into Africa.

RELEVANT EXPERIENCE

The Department hosts a dedicated marine remote sensing unit, the only unit of this kind in the region, initiated and supported by BENEFIT. A financial and staffing contribution from UCT and the Directorate of Marine and Coastal Management (M&CM) ensures the continued near-real time operational activities of regional marine satellite remote sensing.  Although the aforementioned organizations (BENEFIT, M&CM and UCT) act as the principle financial contributors towards capital expenditure, running expenses and staffing, reciprocal contributions are also received from the Satellite Applications Centre (SAC) of the Council for Scientific and Industrial Research (CSIR) and the Namibian National Marine Information and Research Centre (NatMIRC).  Since its inception the Marine Remote Sensing Unit (MRSU), as it is now known, has strived to provide marine satellite data to an ever growing clientele.

Recent research conducted at UCT Oceanography has established pre-operational systems for HAB prediction and system-wide analysis of algal dynamics through both in situ and satellite based measurements. In addition the Department is a national leader in the design and use of autonomous lightweight coastal multi- sensor moorings, and a national leader in the development and use of numerical modeling. Recent relevant research projects include BCLME EV/HAB/02/05 "Development of an Operational Capacity for Real-time Observations and Forecasting of Harmful Algal Blooms in the Benguela Current Large Marine Ecosystem Region: Detection of Harmful Algal Blooms through Deployment of Bio-optical Moorings" Additionally UCT is a partner in a Cat-1 European Space Agency science plan for the use of MERIS data in the southern Benguela. 

KEY PERSONNEL

Christo Whittle has an MSc degree from the University of Cape Town in physical oceanography, and is currently reading for a PhD. He has extensive experience in the processing and analysis of satellite data, and has been employed as a satellite image analyst from 1998 to 2003, working on a wide variety of RS related projects. He is currently the manager of the Marine Remote Sensing Unit based at UCT.

Stewart Bernard obtained a PhD degree in oceanography from the University of Cape Town, concerning the bio-optical detection of harmful algal blooms. He has extensive experience of marine bio-optics and ocean colour remote sensing, including algorithm development and satellite validation, and has been involved in the design and deployment of autonomous HAB observation systems. He is actively collaborating with researchers in France, Spain, the UK, and the USA, and is currently involved in the development of specialised ocean colour algorithms and validation.

5.3
MARINE AND COASTAL MANAGEMENT
The mission of the Marine & Coastal Management branch of the Department of Environmental Affairs & Tourism is to provide for the responsible custodianship of South Africa's marine and coastal resources and ecosystems for the benefit of current and future generations of South Africans. This is achieved by the conservation of such resources and ecosystems through the control of, and the orderly, fair and equitable access to, their optimum sustainable utilization. Activities within the Research and Development Directorate are undertaken in accordance with national and international norms, and are based on rigorous, multidisciplinary research and monitoring aimed at developing a comprehensive understanding of relevant resources and ecosystems as well as of relevant industries and communities. Satellite remote sensing data is actively used in research projects to monitor the mesoscale spatial and temporal variations in phytoplankton abundance and productivity, and sea surface temperature, around southern Africa.

RELEVANT EXPERIENCE

In this regard, the Ocean Environment Unit at M&CM is a partner in the regional Remote Sensing Unit based at the University of Cape Town. Current collaborative research projects involve applications of satellite ocean colour in the Benguela and Agulhas ecosystems, as well as bio-optical validation of ocean colour products. These have included leading major research cruises such as the Bencal Satellite Calibration/Validation Cruise in 2002. In addition, M&CM is the Ocean node curator for the SAEON programme.

KEY PERSONNEL

Ray Barlow obtained a MSc degree in organic and bio-chemistry at Natal University and read for a PhD degree in phytoplankton biochemistry at the University of Cape Town. He undertook post-doctoral research projects related to phytoplankton photosynthesis in the USA and Canada and then worked for many years in the biogeochemistry unit at the Plymouth Marine Laboratory, UK. His responsibilities were to manage and run pigment biochemistry projects in various UK and EU marine research programmes such as BOFS, PRIME, AMT, EROS and OMEX. Dr Barlow is currently a Senior Specialist Scientist at Marine & Coastal Management in Cape Town. His research projects are related to phytoplankton pigments, photosynthesis and optical properties, validation of satellite ocean colour data, and applications of remote sensing in the Benguela and Agulhas ecosystems. Dr Barlow serves as the southern African representative on the committee of the International Ocean Colour Coordinating Group, and actively collaborates with colleagues at the University of Cape Town, Plymouth Marine Laboratory, UK, National Marine Information & Research Centre, Namibia, and the Institute for Marine Science, Tanzania, through the regional BENEFIT/BCLME and ACEP/ASLME programmes.

5.4
SUITABILITY AND QUALIFICATIONS OF THE PROJECT TEAM
The project team is composed of some of the leading regional scientists in the marine remote sensing field, with extensive experience of using RS products in the Benguela system. This experience is critical to the success of the project, as the Benguela system presents unique challenges for RS use: a highly dynamic and productive system with complex atmospheric properties. In addition, RS development is highly technologically dependent and southern Africa has a very variable IT infrastructure. The development that the project aims for can only really be accomplished by personnel with extensive experience of the relevant marine systems, the behaviour and response of satellite-borne sensors in these marine systems, and a knowledge of the regional scientific and IT infrastructure. In this regard, the composition of the project team offers a high chance of a successful outcome.
