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Western Indian Ocean

Marine Applications Project (WIOMAP)

A regional contribution to GOOS and GCOS 

A project of the World Meteorological Organization and the Intergovernmental Oceanographic Commission.
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Duration: funding requested for 5 years 2004-2008 

Implementing Agencies: National Meteorological Services, Oceanographic Institutions of SADCC, IGAD Member Countries and Indian Ocean Commission Members.

Executing Agencies: World Meteorological Organization (WMO) and the Intergovernmental Oceanographic Commission (IOC) of UNESCO

Synopsis of Project Aims:
The project will contribute to the sustainable development of marine resources to alleviate problems of food security, better long term planning and management to minimize the impacts of extreme weather events (such as storm surges from tropical cyclones, flood and drought), as well as the monitoring of long term changes of the marine environment, including accelerated sea level rise. This will be achieved through improved climate and marine predictions, based on enhancement of coastal and open ocean observing systems. It will also focus on capacity building of national institutions to enable them to take advantage of modern technology in ocean monitoring and new developments in ocean modeling. WIOMAP will ensure that ocean observations in support of GOOS and GCOS are sustained and utilized in weather, climate and ocean modeling activities, coordinated through one or more Specialized Application Centres located in the Western Indian Ocean region.

A. Context

A.1 Introduction

The Eastern and Southern African region comprises many islands, members of the Indian Ocean Commission (IOC) – Comoros, Madagascar, Mauritius, Reunion (France), Seychelles – and coastal and landlocked countries, Member States of SADC and IGAD. Most of them are developing countries where the main concern is food and housing security. The Indian Ocean, in general, and the Western Indian Ocean, in particular, exerts a profound influence on weather and climate of these countries. The WIO contains enormous potential for marine resources, which have yet to be fully exploited in a sustainable manner. Among these are fisheries, ocean energy, mineral resources and coastal tourism. As the population in the region increases and the shortage of land for cultivation purposes becomes more acute, there is no doubt that the resort to marine resources for food supply in the region will gradually become inevitable. The island states and coastal countries have been provided with opportunities and additional responsibilities with the adoption of the United Nations Convention on the Law of the Sea (UNCLOS) which, in defining the Exclusive Economic Zone (EEZ), has given them the right and obligation to protect and manage their marine resources within at least 200 miles of the coast.

Ocean circulation and coastal processes in the Western Indian Ocean are unique. In its northern part, there is an annual reversal of wind direction and ocean current. The Agulhas current off the South East Coast of South Africa is an important feature of the ocean circulation in the southern part. For this reason, the region is considered by marine scientists as a natural laboratory for research purposes. In spite of that, the Indian Ocean is the least studied ocean, mainly due to lack of data.

The tropical region of the WIO lies in the belt of tropical cyclones, which derive their energy from the ocean. This is among the most devastating weather systems, which can cause enormous loss of life and widespread damage to property, crippling the economy of a country for years. The flooding in Madagascar, Mozambique, South Africa and Zimbabwe, due to the passage of cyclones Connie, Eline, Gloria and Hudah, from January to April 2000, causing damage worth million of US dollars to property and more than one thousand deaths in Mozambique, is a vivid illustration of the vulnerability of those countries to tropical cyclones. On average, about 10 formations occur annually in the region during the cyclone season, which extends from November to May.

The importance of the ocean in the life system of the earth cannot be over-emphasized. It influences almost every facet of the economic and social development of any country and its role in understanding weather and inter-seasonal and inter-annual climate variability is well known. By its very nature, ocean circulation does not recognize any geopolitical boundaries. Pollution, which originates from one state, often becomes the concern of others as the contaminants are carried throughout the region by the prevailing winds and currents.

 The ability to understand and predict weather and climate, and enhance the effective exploration and exploitation of living and non-living marine resources, requires close collaboration and co-operation at regional and international level involving both meteorological and oceanographic Institutions/Organizations. Other areas which require a regional grouping of countries, include monitoring of marine pollution, predicting oil movement in case of an oil spill accident, understanding ocean and coastal processes for coastal protection and management and ensuring the safety of life and property at sea. This is particularly true in the Western Indian Ocean (WIO) region, where most countries are developing states. 

 Under such circumstances, it would be almost impossible for a single country in the region to establish the necessary infrastructure and make available the required human resources to meet the growing demand for marine data and services from a wide spectrum of marine users in an efficient and most cost-effective fashion, even at the local level. Users demands are expected to become even more stringent in the years ahead. The most appropriate option is a regional approach. This is a global trend, which is being encouraged in the marine field through sharing and co-sponsoring sophisticated equipment and specialised support institutions regionally.

A.2 Regional Strategy

The value of regional cooperation in support of marine meteorological and oceanographic services has long been recognised. A first attempt was made in the Gulf region with the cooperative development of a Regional Marine Meteorology Project in the early 1980’s, involving all the seven countries of the region. Following the successful development of the South East Asian sub-regional project – the South East Asian Centre for Atmospheric and Marine Prediction (SEACAMP) – the Eleventh Session of the WMO Commission for Marine Meteorology (Lisbon, April 1993) recommended that studies be undertaken on the possibility of developing similar projects in other geographical regions, in particular East and West Africa.

A first WMO/IOC Implementation Planning Meeting for a Western Indian Ocean Marine Applications Project (WIOMAP) was held in Mauritius in May 1997. Participants were from Meteorological Services and Oceanographic Institutions from Comoros, France (La Réunion), Kenya, Mauritius, Mozambique, Seychelles, South Africa and Tanzania. The main conclusions were: -

· The need for a regional project as a regional contribution to the Global Ocean Observing System (GOOS), to enhance the provision of marine services for the benefit of a diversity of national, regional and global users

· Development of a Specialised Marine Modelling and Product Preparation Centre, with various Sub-Regional Marine Centres for the preparation and distribution of marine products

· A project outline of WIOMAP has received endorsement, besides WMO and IOC bodies, from the Directors’ meeting of Meteorological Services of the Southern African Development Community (SADC) (Mauritius, 5-8 May 1998) and the Meeting of Directors of Meteorological Services of the Indian Ocean Commission (Reunion, 28-29 May 1998). It was approved by the SADC Southern African Transport and Communications Commission (SATCC) Committee of Ministers (January 1999) as a subproject of the Meteorological Programme Project - No AAA 6.0.1, “Integration of weather and climate data, products and information in weather sensitive socio-economic activities.” During the Global Climate Observing Systems (GCOS) regional workshop for Eastern and Southern African countries (Kisumu, Kenya, 3-5 October 2001), a resolution which includes "that Western Indian Ocean observations be enhanced and become an integral part of an Indian Ocean observation strategy" was also approved. GCOS has been recognised by the conference of the parties to the UN Framework Convention of Climate Change (UNFCC) as the primary mechanism to coordinate and assist in national efforts to monitor global climate and climate change.

WIOMAP will constitute a regional contribution to the Global Ocean Observing System (GOOS) which was called for by Agenda 21 of the United Nations Conference on Environment and Development (UNCED), to aid in the sustainable development of ocean and seas. GOOS has been designed so as to provide:

(i) accurate descriptions of the present state of the sea and its contents including living contaminants and living resources

(ii) continuous forecast of the future condition of the sea and its contents for as far ahead as possible

(iii) Long term data sets showing trends and changes, including the effect of the ocean on climate and climate change in coastal regions

 Though GOOS is a global coordinated programme, it will be implemented more efficiently and effectively at sub-regional and regional levels. Major GOOS pilot projects are already underway in Europe (EuroGOOS) and in the North East Asian region (Near-GOOS). GOOS (Africa) is developing and Indian GOOS has just been established. At the recent GOOS-Africa meeting (Nairobi, 19-23 Nov 2001), three project packages were identified for development. These are assessment of the impacts of sea-level rise through improvement/reinforcement of the sea-level network; coupling mathematical, physical and biological models for the assessment of the coastal and marine environment in Africa; and remote sensing system. 

A.3 Prior and On-going Assistance

Assistance in the field of marine meteorology and oceanography has been provided to some of the Southern and Eastern African countries under various UNDP/WMO projects and trust fund arrangements. WMO and IOC have provided some kind of assistance to many of them through their Voluntary Cooperation Programme (VCP) and Training, Education and Mutual Assistance (TEMA) programme. Programmes of bilateral assistance are also being implemented to strengthen the capabilities of a number of Meteorological Services and Oceanographic Institutions in the fields of meteorology and oceanography.

On a regional and sub-regional level, the following marine programmes with international, bilateral or multilateral assistance have been and are being implemented in related fields:

· FINNIDA/SATCC/WMO Meteorological Project –  Strengthening the National Meteorological Services in the SADC region so that they are able to meet the needs of all the economic sectors of the thirteen SADC countries

· Indian Ocean Commission (IOC)/European Development Fund (EDF) – Enhancing the capabilities of the IOC countries in the cyclone belt of South-West Indian Ocean in detecting and monitoring cyclone activity in the region and promoting the implementation of an Integrated Coastal Zone Management (ICZM) programme in the region

· IOC Global Sea-Level Observing System (GLOSS) in the Western Indian Ocean – Monitoring sea-level variation and rise. Thirteen GLOSS stations have been established as from 1986 within the framework of the former Tropical Ocean and Global Atmosphere (TOGA) programme of the World Climate Research Programme (WCRP)

· IOC Regional Co-operation in Scientific Information Exchange in the Western Indian Ocean (RECOSCIX) – assistance from the Belgian Government to establish a network of marine and aquatic institutes in the WIO region with a Regional Despatch Centre (RDC) in Mombassa as its central node

· IOC/IODE Oceanographic Data and Information Network in Africa (ODINAFRCA) – aimed to encourage the use of standard methods for data collection and storage in the region and develop capacity for the preparation of data products for scientists and policy-makers. As a first step, most countries have established National Oceanographic Data Centres (NODC) and prepared metadata on their ocean data holdings

· Various short training courses, seminars/workshops on marine and climate-related activities have also been organised by WMO, IOC and UNEP for the benefits of countries in the region.

A.4 Institutional Framework

Capacity building will be one of the major components of the project proposal. Lack of trained manpower has been identified as a serious constraint, which has precluded the full participation of countries in the exploration and exploitation of marine resources for the benefit of the population. The organisation of a post-graduate training course in the region in marine meteorology and physical oceanography has been recommended by both WMO and IOC subsidiary bodies. There are well-established training institutions offering various courses in different fields of meteorology in the region including capabilities to teach marine-related courses if strengthened.

The establishment of specialised regional modelling and product preparation centres has been proposed in various fora to optimize human and infrastructural resources. Several meteorological and oceanographic institutions exist in the region which have the capabilities to host such centres. They will be upgraded and provided with external assistance to reach an appropriate level to take up this responsibility.

In anticipation of the rapid development which will take place in the marine fields, various sub-regional organisations and offices in meteorology and oceanography have been set up by regional and international organizations to promote the implementation of regional programmes. These include: the WMO Sub-regional Office for Eastern and Southern Africa, Nairobi; the IOC Regional Office, which has been set up in February 2000 at Kenya Marine Fisheries Research Institute (KMFRI), Mombassa; the IOC Regional Programme Office for the Indian Ocean (Perth); the Indian Ocean Commission Meteorological Programme and the Southern African Development Community (SADC) meteorology projects. 

The Drought Monitoring Centres in Nairobi and Harare are actively involved in the preparation of seasonal outlooks for the benefit of the SADC and IGAD countries. Interaction between WIOMAP and these regional bodies will be promoted, and their requirements addressed.

B. Project Justification

B.1 Economic factors underlying the need for WIOMAP.

Countries in the region are agriculture-dependent and goods transportation is mainly by sea routes. Most are very poor countries with a GDP of less than US$300. In Mauritius, for instance, the main exports include rain-fed sugar and textile. Economic growth slowed from 5.3% in 1998 to 2.5% in 1999 because of a record drought attributed to locally cool sea-surface temperature (La Nina), which reduced drastically the rainfall and thus sugar production. This led to a temporary increase in external debt from 8% to 30% of GDP.

The main exports of Madagascar are coffee, cotton, vanilla and prawns, all of which are climate-dependent. The GDP in 2001 declined due to drought in the south and tropical cyclone (TC) damage in the north. This is not the first time that severe weather has hampered economic growth. In 1994, three successive TC made landfall near Tamatave Harbour with 6 cm storm surges putting the country's main oil-refinery out of commission for most of the year. More recently both Tanzania and Kenya have endured repeated drought conditions in 1996 and 1998-2000 related to La Nina conditions and cool SSTs in the WIO. The droughts led to a collapse of subsistence crop production and food aid was needed. During the 1997 El Nino, SST warmed above 30C resulting in coral bleaching along the coast. Economic growth declined, particularly in the tourism sector, as widespread floods occurred. Mitigating actions by government agencies were insufficient to prevent loss of infrastructure, life and economic hardship estimated to exceed $ 1 billion. With underpinning knowledge generated through WIOMAP, confidence in the application of weather predictions will grow.
The climate of the littoral countries of the WIO depends to a large extent on the state of the WIO. Acute weather and climate forecasts are critical to enhance agricultural production, minimise loss of life and property, safeguard trade and exploit efficiently marine living and coastal resources.

B.2 Problems to be addressed by the project.

The Western Indian Ocean contains a variety of marine resources, which have not been fully exploited. However, for their efficient exploration, exploitation and sound management, it is essential to have a detailed knowledge of the ocean. Fish catch can be maximised by making use of information on sea surface and sub-surface temperature. Ocean energy (waves, tides, Ocean Thermal Energy Conversion (OTEC)) cannot be assessed properly without data describing pertinent variables. Mineral resources can be exploited efficiently only through a thorough knowledge of bathymetry and local meteorological conditions which affect platform performance. Problems of coastal erosion and marine pollution monitoring cannot be solved without accurate and timely prediction of waves, storm surges and tidal conditions.  Key scientific questions, which will be addressed by WIOMAP, include how weather conditions modulate marine resources and food and water supply in the participating countries and how best the structure and variability of surface fluxes and storm tracks can be monitored and modelled for predictive purposes.

A consultative mission was carried out in eight countries of the region (Reunion (France), Mauritius, South-Africa, Mozambique, Kenya, Seychelles, Tanzania and Zanzibar) in order to review existing capabilities and facilities in the marine fields and assess the level of development of Meteorological Services and Oceanographic Institutions in terms of personnel and infrastructure. It is noted that the standard in marine activities varies significantly from country to country and is, at times, very low. Meteorology in most countries has developed mainly to meet the operational requirements of aviation at the expense of other sectors, which equally could have contributed to socio-economic development. 

Dedicated research efforts have greatly increased the understanding of interaction between the ocean and atmosphere in recent decades. Countries within and bordering the Western Indian Ocean have not yet fully benefited from the scientific and technological breakthroughs in ocean science. Regional and international ocean programmes are being planned and implemented in the Western Indian Ocean by various United Nations Agencies including WMO and IOC. However, countries in the region are not able to participate fully in those programmes and take advantage of the results, which would enable them to exploit sustainably the marine resources and manage judiciously the marine environment for the benefit of the population.

It is crucial that deficiencies in facilities and capabilities in terms of level of expertise, communications, marine meteorological and oceanographic observing networks, regional modelling and the provision of services, be addressed in order to satisfy the requirements of a wide range of marine users.

B.2.1 Marine Personnel/Institutional Issues 

There is a clear lack of personnel with the necessary background in marine meteorology and oceanography within national meteorological services and oceanographic institutions that can contribute significantly to the development of marine meteorological activities. So far, the teaching of oceanography has been rather academic, and practical application to solve a multitude of problems for sustainable development and develop operational oceanography, the ultimate objective of GOOS, has not been given due consideration in the region. The need to develop a pool of marine scientists to generate solutions to problems and contribute significantly to the management of marine resources has become vital.

Though much effort has been made in the past decade to enhance capacity building through training and education, the level of expertise is still uneven. There are still large differences among individual countries. The main reason is that training in marine meteorology and oceanography is a very expensive item and training courses at postgraduate level are available only in developed countries.

The need for a postgraduate level course in marine meteorology and oceanography for WMO Members and IOC Member States has long been recognised and was first proposed at the Seventh Session of the WMO Commission for Marine Meteorology (CMM) (Geneva, 1976). IOC has also, in various fora, supported the concept and the Fourteenth Session of the IOC Assembly (Paris, 1987) supported the development and organisation of such courses in association with WMO. Up to now, no external support has been forthcoming to develop human resources, which could then contribute effectively to GOOS aims, and participate actively in regional and international ocean programs.

The institutional arrangements and infrastructure facilities too are underdeveloped. Some initiatives have been taken in most countries with the establishment of marine meteorological divisions within the Meteorological Services, but compared to other applied meteorological sections such as agrometeorology and hydrometeorology, they are still in their infancy, mainly due to lack of the necessary expertise. 

B.2.2 Marine Meteorological and Oceanographic Observing Network

The Indian Ocean is an under-observed ocean compared to the Atlantic and Pacific Oceans. The numbers of marine meteorological and physical oceanographic observing stations in the region are few, or non-existent, and are not ideally distributed. In most cases, the quality of data collected is poor. Most of the coastal marine meteorological stations, if operational, are too far inland to be representative of the marine environment. In the past, meteorological stations have been established to satisfy data requirements for such fields as aviation, agriculture and inland industry. No in-situ meteorological and ocean observations of the open sea, besides a few stations, are available. Offshore platforms for this purpose do not exist.

Apart from Réunion Island, which has a well-established Port Meteorological Office (PMO) with a permanent staff, no other countries provide efficient PMO services and up to date facilities to Voluntary Observation Ships (VOS) calling at ports in the region.

With regard to physical oceanographic data, no systematic observations using standardised methods are being made. Most of the data are being collected on an ad hoc basis to implement specific projects. Oceanographic data collected under contractual basis by private companies are usually not made available to meteorological or oceanographic institutions for operational or research purposes.

Besides the use of imagery from geostationary and polar orbiting satellites for weather forecasting, few countries have the capabilities to receive and process satellite data to obtain products such as sea surface temperature, winds, waves. In South Africa, this is being exploited by private companies on a commercial basis and distributed to marine users as a customised service for fisheries, operational and research application activities, ship routeing and safety purposes.

B.2.3 Communication facilities for data and products exchange

Many countries are still connected to the WMO Global Telecommunication System (GTS) by low speed links, although some have upgraded their GTS links to 9600 baud and have established DCPs to transmit data through Meteosat. Several countries are equipped with Meteorological Data Distribution (MDD) systems for meteorological data and product acquisition from World Centres, but the technology of this system is fast changing. It has to be replaced within the next few years, to be compatible with the requirements of the second-generation satellites of Meteosat, which will become operational in the year 2003. Most countries have Internet and World Wide Web connections, but are not making optimum use of these modern communication facilities.  

The Indian Ocean Commission Members are now interconnected by a high-speed link under the TCP/IP protocol. The system is being upgraded under a new EU-funded project to enable both transmission and reception through Internet.

It is vital that the communications network in the Western Indian Ocean be enhanced, in order to ensure the rapid and timely exchange of marine data and products among countries within the region and with countries outside the region, as well as reception of global marine products from world centres, for national and regional applications. This will contribute enormously to natural disaster mitigation, coastal protection, shipping and fisheries, pollution monitoring and weather and climate forecast.

B.2.4 Modelling

Developed nations and Regional and International Centres established in some regions are taking advantage of advancements in computer technology to prepare vital marine products for the sustainable development of marine resources.  They are using increasingly advanced methods and tools such as numerical wave and ocean models to cater to the ever-increasing demands of marine users. This has led to the widening of the knowledge gap in the field, precluding Western Indian Ocean countries from making use of numerical global model products such as ocean wave and surface marine wind fields, sea surface temperature, upper ocean heat content, sea-level topography. These are currently available on the World Wide Web and Internet from world centres, for potential application in the region. 

Up to now, no regional models for generating marine products on a long-term basis have been developed for the region. The situation is making it difficult for countries in the region to participate effectively in and benefit from relevant international programmes.

B.2.5 Marine Services

Three countries in the region (Mauritius, Réunion and South Africa) have been allocated responsibilities for the provision of warnings and weather and sea forecasts for the high seas for Metareas VII and VIII (S) under the WMO marine broadcast system for the Global Maritime Distress and Safety System (GMDSS) of IMO. Some countries are providing weather and sea forecasts for the coastal region in English and/or national languages to meet local requirements.

However, few countries have achieved the capabilities to meet demands for data and products in support of such activities as ocean environmental protection, pollution monitoring and disaster, ocean industrial development, offshore exploration, ocean resource management, climate monitoring and research. The reason varies from country to country. Some countries have no infrastructure for the purpose and thus cannot respond to these requirements, whereas others lack the human resources and data.

C. Expected situation at the end of the Project

By the end of the project, it is expected that Meteorological Services and Oceanographic Institutions will have reached a level comparable to other more advanced marine institutions, which currently exist elsewhere in the world. The gaps in terms of human and infrastructure capabilities between institutions in these countries and those which exist in more developed countries, will have partially been bridged. Additional marine data, both at the surface and sub-surface will become available in real time as valuable input in regional and global models to improve marine products for more effective and efficient exploitation of marine resources.

Through specialised and advanced courses, seminars and publications, the national meteorological and oceanographic institutions within the region will acquire improved professional capabilities in the marine fields, necessary for the further development and provision of marine products and information for national purposes. A new mechanism, as regards the collection and dissemination of marine data and improved marine products, taking advantage of modern methods of communication and the forthcoming improvements in this area, will be in operation. The exchange of data among participating countries through improved telecommunication facilities and the introduction of new communications will have improved. 

It is expected too that the level reached by countries in the region and potential regional marine centres at the end of the project, in terms of equipment and trained manpower, will be high enough to ensure self-sustainability. Furthermore, more active participation of countries in the region in national, regional and international marine programmes, which is essential for the success and timely completion of these programmes, will be forthcoming.

D. Target Beneficiaries of the Project

At the national level, the main target groups and activities to benefit directly from the project through improved marine information and services and the provision of relevant marine data and products include:

· Policy and decision makers for marine environmental management

· Fisheries management to rationalise fisheries activities and minimise the depletion of fish stocks

· Coastal development and management for optimum exploration and exploitation of coastal resources including ocean energy, tourism, sand mining and addressing the problem of coastal erosion

· Marine pollution monitoring and protection of the marine environment

· Government Institutions and Organisations involved in maritime activities such as environmental departments, shipping, port authorities, oil companies, ship routeing

· Meteorological services to improve weather forecasts and warnings at sea to save life and property

· Institutions involved in regional climate forecasting

· Oceanographic Institutions to promote the development of operational oceanography

· Oceanographers for research work

Regional programmes, which will benefit directly from the project, are:

· Programmes of the WMO Sub-regional Office for Eastern and Southern Africa, Nairobi

· Drought Monitoring Programme of the WMO Drought Monitoring Centres (DMC)  for Eastern (Nairobi) and Southern Africa (Harare)

· WMO Tropical Cyclone Programme in the South West Indian Ocean

· Coral reef degradation in the Regional Indian Ocean (CORDIO)

· Regional Programmes of IOC Regional Programme Office (Perth) and IOC Sub-regional Office (Mombasa)

· Relevant programmes of the Common Market for Eastern and Southern Africa (COMESA)

· Relevant programmes of the Intergovernmental Authority on Drought and Development (IGADD)

· Indian Ocean Commission Regional Oil Spill Contingency Planning Project

· Regional programmes of countries outside the region involved on a bi-lateral or multi-lateral basis with countries in the Western Indian Ocean.

E. Project Strategies and Institutional/Implementation Arrangement

The need for a comprehensive program to collect ocean information and generate products for the benefit and operation of a wide range of marine activities is clearly highlighted in various regional and international conventions and resolutions. These include: -

· Article 5 of the United Nations Framework Convention on Climate Change (UNFCCC)

· Article 12 of the Kyoto Protocols

· Pan-African Conference on Sustainable Integrated Coastal Management (PACSICOM) statement and resolutions and Maputo declaration on sustainable integrated coastal management

· Nairobi Convention on Integrated Coastal Zone Management.

However, the task of ocean monitoring and preparation of ocean products is a formidable one, which cannot be undertaken by a single country or a small group of countries alone, particularly in the Western Indian Ocean where funds and human resources are already limited. It should be done on a regional basis using advanced and sophisticated tools.

The project is proposed to have a 5-year duration. For convenience purposes, the project has been modularized to make it more flexible, and to enable different donors/funding agencies to consider funding specific components, as appropriate. Activities and a budget are proposed for each of the four components of the project, namely:

· Building of human and institutional capacity through formal training

· Expansion of the marine meteorological and oceanographic observing network

· Enhancement of communications infrastructure

· Establishment of a specialised marine meteorological and oceanographic centre for ocean products.

A steering committee to overview the development of the project, assess progress and provide guidance will be established. A full-time Project Director for the overall management of the project and a Project Coordinator for the smooth implementation of each of the above components will be nominated, with priority given to experts in the region, if available.

F. Development Objective

The overall development objective of the project is to contribute to the national use, conservation and protection of the marine resources base in the region and hence foster marine environmental protection and socio-economic activities, through improved application of marine data and products. The project will also enable impacts of climate change and sea level rise, as well as the influence of the El Nino/La Nina phenomena on climate variability in the region, to be studied for long term planning purposes.

F.1 Project Component 1 - Capacity Building through formal training

F.1.1 Project Justification

There is a clear lack of personnel with the necessary background in the field of marine meteorology and physical oceanography in the region. Even those with advanced academic qualifications have little practical experience and knowledge to initiate any marine programme and benefit from regional and international programmes. A project proposal for the establishment of a WMO/IOC nine-month specialized course in marine meteorology and physical oceanography in Nairobi, Kenya was formulated in 1989 and a detailed curriculum prepared for the purpose. This proposal is still valid. Consequently, priority will be given to the implementation of this planned post-graduate course in marine meteorology and oceanography, but in a revised format, to overcome the shortage of trained manpower.

Training of end users to derive maximum benefit from marine data and information for practical application will be high on the agenda. Coastal engineers are still not fully aware of the critical importance of ocean wave and current data to address, for instance, the problem of coastal erosion. Environmentalists too are, at times, unaware of the services provided by some organisations that could be of use to them, for instance the Marine Pollution Emergence Response Support System of WMO. Currently, there is a lack of personnel in the region with the necessary marine background who can demonstrate how marine data and products could be applied to resolve various environmental problems. The trainees, after the course, will be equipped with the necessary knowledge and background to also train potential end-users.

F.1.2 Institutional Arrangement and Implementation Strategies

A nine-month post-graduate course in marine meteorology and physical oceanography will be organized at the University of Nairobi where all facilities and infrastructure exist. First degree,   MSc and PhD courses in meteorology are already  being offered. In fields where no expertise is available nationally, lecturers will be recruited as far as possible from other participating countries and Institutions in the region. These include the University of Cape Town, Institute for Meteorological Training and Research (Nairobi), Kenya Marine Fisheries Research Institute, Institute of Marine Sciences (Zanzibar) and Madagascar Oceanography Institute (Nosy-be and Toliara).

The main reason for selecting the University of Nairobi as venue is that it has already a long established course in meteorology, which includes some modules in marine meteorology and oceanography. Lecturers to cover basic courses in oceanography - physical, chemical, biological, geophysical - are already available in the country from well-established institutions such as Kenya Marine Fisheries Research Institute (Mombasa), Wild Life and Fisheries Training Institute (Naivasha) and the Kenya Department of Resource Survey and Remote Sensing. The Institute for Meteorological Training and Research and Kenya Meteorological Department, which will be a key partner in the organization of the course, is located not far away. Moreover, facilities and infrastructure at Mombasa, such as a Port Meteorological Office and accommodation at Bandari College for a field trip, already exist.

The curriculum already prepared will be revised on the basis of new developments and reformulated to meet the requirements of the region and national aspirations of the countries. See Annex C for an updated syllabus. About forty scientists will be trained, two from each of the island states and coastal countries and one from each of the landlocked countries of Eastern and Southern Africa as proposed during the GCOS core scientist meeting (Nairobi, 14-18 Jan 2002). Two courses, twenty in each batch, will be planned. Focus will be on a practical and pragmatic approach, including training onboard research vessels on data collection in the open sea and coastal region and in the preparation of marine products based on end-user requirements.

F.1.3 Immediate Objective

The immediate objective of this component of the project is to overcome the shortage of trained manpower in the fields of marine meteorology and physical oceanography through the organization of a post-graduate diploma course using modern teaching techniques.

F.1.4 Outputs and Activities

Output 1 - Appointment of a course coordinator

Activities

1.1 Select and nominate a course coordinator

Output 2 - Detailed plans of contents of course and its organization

Activities

2.1 Finalize curriculum consisting of remedial core courses, seminars, field work and seminar project

2.2 Develop a detailed programme for conducting the course over a nine-month period

2.3 Develop criteria for entry to course, tests, examination and course evaluation and have them approved by appropriate authorities from the host and participating countries.

Output 3 - Academic aspect of the course

Activities

3.1 Contact potential lectures (local and visiting) for specific topics

3.2  Prepare a detailed list of visiting and part time and full time local lecturers.

Output 4 - Suitable candidates for the course

Activities

4.1 Identify trainees and sources of fellowship funding and implement fellowships

4.2 Identify suitable accommodation for the course participants and visiting lecturers
Output 5 - Procurement of cruise vessel, equipment, textbooks and other facilities

Activities

5.1 Identify a suitable cruise or research vessel by contacting countries with an interest in the region through IOC

5.2 Procure textbooks, the necessary equipment and teaching aids for the course

5.3 Procure and install personal computers

5.4 Procure appropriate transportation to facilitate project activities.

Output 6 - Diploma Course in marine meteorology and physical oceanography in         operation

Activities

6.1 Prepare a detailed day to day programme for the course, assigning specific tasks to the various lecturers

6.2 Start and operate the course

F.1.5 Project Inputs

1. Participating Countries

· Submission of names of potential qualified candidates and selection, in collaboration with WMO/IOC, of participants for the course

· Paying the participants salaries and other benefits as part time students during the distant learning segment of the course in their respective countries, where applicable, and while they attend the residence course at Nairobi

· Communication facilities and costs (telephone, e-mail, facsimile, internet/world wide web).

2. The University of Nairobi

The University of Nairobi will provide the following:

· Facilities such as classrooms, laboratories, hostel for the accommodation of the course participants, computer services

· Part-time lecturers and a course coordinator

· Services, including electricity, publication facilities and support staff.

3.  External Donor Agencies

External donor assistance would be required in the following areas:

· Funds to support up to 40 students fellowships in two batches

· Purchase of 10 PCs/laptops, textbooks and other students requirements

· Hardware/software for connection to Internet/World Wide Web

· Honorarium for course coordinator and allowances for part-time and full time  lecturers

· Air fares, costs and allowances for visiting lecturers.

4. WMO and IOC will manage the implementation of the project and recommend the selection of lecturers and teaching materials.

F.1.6 Sustainability

The sustainability is high. This activity is fully supported by all the ESA countries.

F.1.7 Project Financing

The financing of this project is expected from two sources: External Agencies, ESA countries and University of Nairobi.

F.1.8 Budget

A budget of US$187,000 will be required from external sources. 

A breakdown of the budget is given in Appendix A.

 F.2 Project Component 2 - Expansion of the Marine Meteorological and Observing Network

F.2.1 Project Justification

The establishment of marine meteorological and oceanographic stations has been given low priority in the past as the focus was on inland stations to satisfy the needs of the agricultural communities and for aviation activities. As a consequence, inadequate marine meteorological and oceanographic information has stifled operational efficiency, effectiveness and safety for maritime activities. The increasing demand for marine and coastal data by the end-users for marine environmental protection, resource management, fisheries, pollution monitoring and disaster mitigation is causing a shift in emphasis on future requirements of meteorological services and oceanographic institutions. In-situ marine data will contribute to improve weather and climate prediction and identify trends of climate change and sea-level rise. 

It is recalled that decision 5 of the Fifth Session of the Conference of Parties to the FCCC (Decision 5-CP5) urges parties to address deficiencies in the climate observing networks including oceanographic networks and bring forward specific proposal in developing countries for that purpose in pursuance of the UNFCCC. Moreover, Chapter 17 of UNCED/Agenda 21, inter-alia, calls upon coastal states to improve their capacity to collect, analyze, assess and use information for sustainable use of resources including environmental impacts of activities affecting the coastal and marine areas. 

At the GCOS Regional Workshop (Kisumu, Kenya, 3-5 October 2001), attended by twenty five Directors of Meteorological Services, the enhancement of the Western Indian Ocean observations to become an integral part of an Indian Ocean observing network was one of the recommendations in the resolution approved at the meeting. The upgrading of the sea-level network was also one of the recommendations during the GOOS-Africa meeting (Nairobi, Nov 2001).

To implement the above, the Eastern and Southern African countries (ESA), will require a comprehensive marine observing network, which is presently completely inadequate. The expanded network will provide initial data for quantitative prediction using coupled ocean-atmospheric models (see project component F.4 - Specialized Marine Applications Centre).

It has been shown recently that the Indian Ocean generates its own signals, which could have a profound influence on the climate of countries bordering the Indian Ocean. Among these is the Indian Ocean Dipole (IOD), the western pole of which is located northeast of Madagascar. The proposed ocean network will enable the monitoring of the variation of the IOD in the Western Indian Ocean. Coupled with observations in the Eastern Indian Ocean from the TRITON buoy array of Japan, the variations of intensity of IOD will be monitored. This will be an important index in improving long-range climate forecasts and extreme weather events.

Marine technology is becoming more and more sophisticated and automated. Consequently, special training to technicians to maintain a marine observing network is critical for sustainability. Training of technicians, during the installation phase and at factory level, will be given much emphasis so that eventually a team of technicians will become available to maintain the marine network permanently in operation.

F.2.2 Institutional Arrangement and Implementation Strategies

As WIOMAP will be a regional contribution to the Global Ocean Observing System (GOOS), the marine meteorological and oceanographic observing network will be developed and strengthened at both national and regional level within the framework of GOOS. A collaborative approach, involving meteorological services and relevant oceanographic institutions, will be promoted in the implementation of this component. Sustained, routine and long-term measurements and monitoring of marine environmental variables will be established using both conventional and modern marine observing techniques. 

An infrastructure for servicing and repairing instruments, data quality assurance and data storage will be set up. Countries, which will be identified for specific networks, will be responsible at national level for the provision of technicians for equipment maintenance and ensuring the proper functioning of the network. Training will be provided at both factory and installation sites to ensure sustainability of operation.

The operational system will be multi-disciplinary and multi-scale. It will commonly require observations that extend beyond national boundaries, thus involving multi-national coordination and collaboration. It will integrate data collected on different space and time-scales and from disparate sources. It will meet the requirements of multi-users and be adaptable to changing needs. In particular, the following observational network/programme will be developed and strengthened:

· Coastal Marine Stations

· Voluntary Observing Ships and Port Meteorological Offices

· Deep Sea Moored Buoys

· Drifting Buoys

· Sea-Level Stations

· Wave Buoys.

Existing Port Meteorological Offices will be upgraded and new ones set up to provide services and advice to Voluntary Observing Ships (VOS), to encourage installation of meteorological stations within port premises, and to maintain existing ones.

F.2.3 Immediate Objective

The immediate objective of this component of the project is to develop and strengthen the marine meteorological and oceanographic observing network with the upgrading of old equipment and installation of new observing systems, taking advantage of recent developments in in-situ marine observing technologies. The marine observations will include sea surface wind and ocean wave fields, sea surface and sub-surface temperature, sea level, ocean currents.

F.2.4 Outputs and Activities

Output 1 - Appointment of a Project Coordinator (PC) and local coordinators (LC)
Activities

1.1 Select and nominate a project coordinator

1.2  Participating countries to nominate local coordinators as contact points

Output 2 - A detailed survey of current state of observing network

Activities
2.1 Prepare status report based on consultative mission report

2.2 Visit of selective countries by expert for additional details

Output 3 - Detailed long term funding plans for operation of an enhanced observing network

Activities

3.1 PC, Implementation Committee set up by participating countries, WMO and IOC will discuss and agree on details of a long term funding

Output 4 - Detailed plans for the establishment and contents of Metocean network – coastal marine stations, sea level stations, buoy networks and Port Meteorological Offices – and data acquisition strategies.


Activities
4.1 PC, Implementation Committee will discuss and agree on the details of an observing plan in collaboration with WMO/IOC

4.2  Identify sites for installation of equipment.

Output 5 - Trained technicians and PMOs to contribute to installation and maintenance of network

Activities
5.1 Select technicians to undergo on-site and factory training for specific instruments

5.2  Identify candidates and arrange for training at advanced PMO overseas.

Output 6 - Data acquisition and telecommunication equipment ready for operation

Activities
6.1 Acquire and equip PMO, coastal stations

6.2 Procure and install buoys

6.3 Select and train institution staff

6.4 Provide on-site training to at least two technicians.

Output 7 - Marine meteorological and oceanographic observations for exchange

Activities
7.1 Collect and collate marine meteorological and oceanographic observations

7.2 Disseminate observations to participating meteorological and oceanographic institutions

7.3 Inject observations onto the GTS for global transmission.

F.2.5 Project Inputs

1. Participating countries

Each participating country will contribute the following:

· Technicians to be trained

· A high official to be member of the Implementation Committee

· Premises/offices, support and running costs

· Port Meteorological Offices in port premises and sites for coastal marine stations including support and running costs.

2. WMO and IOC in consultation with the Implementation Committee

They will manage the implementation of the project and recommend the selection of equipment and technicians.

3. External Donor Agencies

External donors will provide the financial support for the project.

F.2.6 Sustainability

The sustainability is high. This activity is fully supported by all the ESA countries.

F.2.7 Project Financing

The financing of this component is expected from two sources: External donors and ESA countries.

F.2.8 Budget

A budget of US$2,688,000 will be required from external donors 

A breakdown of the budget is given in Appendix A.

F.3 Project Component 3 - Communication Enhancement

F.3.1 Project Justification

It has been noted that the level of communication development varies from country to country. Some have already taken advantage of the latest telecommunication technology to modernize their communication network, whereas others are still using primitive communication systems.

Communication enhancement will be promoted in order to narrow the gap between Western Indian Ocean countries and developed countries in advanced communication technologies using modern communication systems. These include low-cost internet connections and other data and product transfer mechanisms, such as the Low Rate Information Transmission (LRIT) system of the EUMETSAT Meteosat Second Generation (MSG) Satellite, which will become operational as from 2003. This will facilitate the centralized collection and dissemination of marine observations, which include atmospheric pressure, sea surface winds, sea surface and sub-surface temperature, sea-level, wave heights, swell and period and ocean currents (see F.2 - Project Component 2). Such an effective communication system will enable reception of regional marine products such as sea-surface temperature, wave fields, marine winds in real time from the Specialised Regional Marine Applications Centre (see F.4 - Project Component 4) for adaptation to serve national purposes.

F.3.2 Institutional Arrangement and Implementation Strategies

A communication network already exists among national meteorological services in the region within the framework of the World Weather Watch for the exchange of meteorological observations in real time. This network is being improved through various projects. The system will be developed so that oceanographic institutions will also be networked for the exchange of marine data and products among the meteorological and oceanographic communities.

Most countries in Africa are already equipped with the Meteorological Data Distribution (MDD) system of the current Meteosat system, whereby meteorological data and other products and charts from World and Regional centres are being received. This system will soon be replaced, with assistance from the European Union and other funding sources, to enable these countries to receive improved satellite images from and data relayed by the MSG. The MDD will be used as the main system for the participating countries to receive meteorological and oceanographic data from the enhanced Marine Observing Network (see F2 - Project Component 2). It will also be used by the participating countries to receive regional oceanographic products and charts from the Specialised Regional Marine Applications Centre, which will be made available on the MDD via the MSG to the participating countries for national adaptation. The Internet will be used as a backup.

F.3.3 Immediate Objective

The immediate objective of the project is to extend the use of the MDD, taking advantage of the MSG, and to promote the further development and upgrading of communications through Internet. This will enable timely and smooth exchange of marine meteorological and oceanographic data and products from DCPs and the specialised Regional Marine Applications Centre.

F.3.4 Outputs and Activities

Output 1  - Recruitment of an expert in telecommunication technology
Activities

1.1 Appoint a project co-ordinator/expert in telecommunications.

Output 2 - A detailed plan for the upgrading of the communications network

Activities

2.1 Visit to participating countries by expert

2.2 Make a comprehensive survey to identify requirements of countries for MDD and MSG systems in receiving and communications equipment, as well as the development and strengthening of Internet capabilities of participating countries

2.3 Prepare a detailed plan of the requirements.

Output 3 - All participating countries with Internet and MDD/MSG facilities for access to and exchange of marine data and information

Activities

5.1 Equip some countries with the necessary modem and software for Internet and with MDD receivers and MSG reception facilities

5.2 Provide necessary training on Internet

5.3 Make arrangements with relevant bodies including EUMETSAT and WMO Regional Telecommunications Hubs to establish the networking.

F.3.5 Project Inputs

1. Western Indian Ocean Countries
       Each of the participating countries will contribute the following:

· Office space to house PCs to be linked to the communications network

· Personnel for training and operating and maintaining the network link

· Communication costs (electricity, telephone, facsimile, Internet)

· Administrative costs and arrangements such as secretariat, furniture.

2.  External Donor Agencies

            External donors will provide the financial support for: 

· Recruiting project manager/communication expert

· Acquisition of necessary PCs and software

· MDD receivers and MSG reception facilities

· Other materials needed for linking with the communications network.

F.3.6 Sustainability

The sustainability is high. All countries will soon acquire new systems to receive data and images from the MSG for their operational services. This activity is fully supported by all the ESA countries.

F.3.7 Project Financing

The financing of this component is expected from two sources: External donors and ESA countries.

F.3.8 Budget

A budget of US$216,000 will be required from external donors. 

A breakdown of the budget is given in Appendix A.

F.4 Project Component 4 - Specialised Regional Marine Applications Centre
F.4.1 Project Justification

The ultimate objective of the project will be the preparation of marine products and information by well-trained local marine experts, using data from the enhanced observational network and its dissemination to marine users through an improved communications network. Advanced methods and tools such as numerical wave and ocean models are increasingly being used to generate marine products. However, no countries in the region have currently the capabilities and expertise to develop models to generate products on a regional scale for operational applications. On the other hand, the developed nations are using increasingly advanced methods and tools, to cater for the ever-increasing demands of marine users, and this accentuates the risk of widening the knowledge gap and increasing the dependencies of countries in the region on outside institutions. This gap has to be bridged in terms of technology and knowledge transfer.

The primary target beneficiaries will be meteorological services and oceanographic institutions, which presently do not have access to regional numerical products of high resolution for their region of interest. The output from the Specialised Regional Marine Applications Centre (SRMAC) will enable them to improve their services towards the end-users, contributing thus to sustainable socio-economic development in various economic sectors. The products will also be utilized by secondary users such as private commercial firms, which depend on such types of products for practical applications, and could thus represent an important source of income for cost recovery. Finally, the ultimate beneficiaries will be the end-users, which include the policy-makers, fisheries managers, environmentalists, coastal engineers, physical oceanographers, meteorologists and academia, for wide economic and research application. 

F.4.2 Institutional Arrangement and Implementation Strategies

Expertise from developed countries will be required initially. Marine meteorological and ocean products from global models will be adapted for the region, and regional models will be developed to produce numerical products, including wave charts, of greater accuracy for the region. Consideration will be given to the adaptation of existing regional/local models to the specific environment of the WIO.

Other products that will also be prepared include sea surface temperature and sub-surface temperature charts and sea level topography. Ocean colour products from satellites are envisaged at a later stage.

The responsibilities to develop tools/models and prepare the above products will be entrusted to a regional centre, which already has some infrastructure and expertise. This will be identified and its capabilities enhanced to assume additional responsibilities.

F.4.3 Immediate Objectives

The immediate objective of this component of the project is the establishment of four Specialised Sub-regional Marine Application Centres for regional modelling and marine meteorology and oceanography product preparation

F.4.4 Outputs and Activities

Stage I – Planning and Specification

Output 1 – Appointment of a Project Coordinator (PC)

Activities

1.1 Select and nominate a project coordinator for each of the centres

Output 2 – Appointment of leading permanent scientists and visiting experts

Activities
2.1 Select leading permanent scientists for each of the centres

2.2 Select visiting experts.

Output 3 - Detailed plans for the establishment of the specialised sub-regional marine applications centres including funding and organisation structure

Activities

3.1 Form a group consisting of the Project Manager, PC, permanent and visiting scientists, representatives of participating countries. The group will ascertain capacity and needs and produce a plan in collaboration with WMO and IOC

3.2 The group will discuss and agree on the details of long term funding.

3.3  The group will discuss and agree on the organizational structure of the centres, including training requirements in advanced centres

Output 4 - Premises for the Specialised Centres

Activities

4.1 Identify and prepare premises.

Stage II

Output 5 – The Centres fully equipped and staffed

Activities

5.1 Procure general and special equipment, including software and numerical models for adaptation, according to detailed plan

5.2  Appoint permanent scientists

5.3  Invite and select scientists from participating countries for secondment to centres

5.4  Appoint visiting experts for implementation of project and training.

Output 6 - Centre ready for operation

Activities

6.1 Procure and complete installation of equipment – PCs, printers, software, general office equipment

6.2 Ensure Metocean data receipt, processing and analysis equipment

6.3 Adapt numerical models for region.

Stage III

Output 7 - Centres, Metocean network, PMOs and coastal stations in full operation

Activities

7.1 On the job training of scientific staff and technical staff of PMOs and coastal stations. Running in of centres, data acquisition system, PMOs, coastal stations.

Output 8  - Production of marine meteorological and oceanographic products

Activities

8.1 Adaptation of computer models from advanced centres and development and implementation of new models by permanent staff

8.2 Disseminate marine meteorological and oceanographic products to participating countries, using communication facilities established within the programme.

Output 9 - Assessment after hand off/end of project

Activities

9.1 Recruit independent project assessor/expert

9.2 Assess project and concept success

9.3 Identify possible alteration/improvement

9.4 Report findings and results to all stakeholders – participating countries, WMO, IOC and funding agencies.

F.4.5 Project Inputs

1. Participating countries.

       Each participating country will contribute the following:

· Local scientists to be trained

· Premises, offices, support and running costs.

2.  WMO/IOC

They will coordinate the project and recommend the selection of equipment and visiting experts.

3. External Donor Agencies

External donor will provide the financial support for the project

F.4.6 Sustainability

The sustainability is high. This activity is fully supported by all the ESA countries.

F.4.7 Project Financing

The financing of this component is expected from two sources: External donors and ESA countries.

F.4.8 Budget

A budget of US$2,542,000 will be required from external donors. 

A breakdown of the budget is given in Appendix A.

G.  Risks

1. Delays in the filling of new posts within the project

2. Delays in the delivery of new equipment and materials.

3. Non-availability of or delay in selection of candidates for fellowships for training courses

4. Rough sea conditions which can delay installation of in situ ocean platforms

5. Loss of equipment through vandalism.

It is particularly important that the Executing Agencies take all the necessary steps to avoid delays in the appointment of staff and in the procurement and installation of equipment.

H.  Prior obligations and pre-requisites

The participating countries will ensure that offices/premises, as well as all existing facilities which will be required for the implementation of the project, are made available to concerned parties. They will also ensure that external experts and representatives from participating countries selected for group training and attending meetings are permitted to enter and leave the respective countries freely. Seconded staff will be released. Data and products generated by the project will be exchanged freely, in a timely fashion, to the regional and international communities for operational and research purposes.

I.  Project Reviews, Reporting and Evaluation 

The project will be subject to tripartite reviews (joint review by representatives of participating Governments, executing agencies and funding agencies) at least once in every 12 months, the first such meeting to be held within the first 12 months of the start of full implementation. The project manager shall prepare and submit to each tripartite review meeting a project performance evaluation report (PPER). Additional PPERs may be requested if necessary, during the project. 

An evaluation of the project will be carried out during the last year of operation of the project and appropriate recommendations will be made for follow-up.

A project terminal report will be prepared for consideration at the terminal tripartite review meeting. It shall be prepared in draft sufficiently in advance to allow review and technical clearance by the executing agencies at least four months prior to the terminal review.

J.   Legal Context

This project document should be the instrument referred to as such in Article 1, paragraph 1, of the Assistance Agreement between the funding agencies and the Governments of the participating countries signed by the parties on ……… 20…….

The following types of revisions may be made to this project document with the signature of the chief of the ……………………………………. provided he or she is assured that the other signatories of the project document have no objections to the proposed changes.

(a) Revision or additions to any of the annexes of the project document.

(b) Revision which does not include significant changes in the immediate objectives, outputs or activities of the project, but is caused by the rearrangement of inputs on the basis of cost-increase due to inflation.

(c) Mandatory annual revisions, which rephrase the delivery of agreed project inputs or increased experts or the cost of implementation or take into account agency expenditure flexibility.

K. Total Budgets

The total project budget covering contribution from funding agencies is:









   US$

· Project Director (48 mm)



  480,000

· Capacity building (Training)



  374,000

· Development and strengthening of marine

meteorological and oceanographic network

2,688,000

· Communication enhancement



   216,000

· Establishment of a specialised sub-regional

centre for marine applications


2,542,000








-------------



Total




 6,300,000
The breakdown of the different components is given in Annex A.

Annex A

Budget Breakdown Covering Donor Contributions

B1.  Capacity Building (Education and Training)

Note: mm denotes man-months and the budget estimates for 18 participants

SerNo.
Description
Participating

Countries

(in kind)

US$
Host

Country

(in kind)

US$
External Donor

US$

1st                 2nd
Batch           Batch



1
Fellowships/Sponsorship for participants

a. 40 trainees in two batches

b. Airfares


-

-


40000

-


120000

  12000
120000

  12000

2
Equipment/Training Facilities

a. Textbooks / Teaching aids
-


-


   10000
10000



3
Travel/Honorarium

a. Five visiting lecturers

      (5 mm)

b. Honorarium

c. WMO/IOC Officials
-

-
-

-
10000

5000

10000
10000

5000

10000



4
Personnel

a. Course coordinator (18 mm)

b. Local Secretariat (3 mm)

c. Local part-time lecturers (10 mm)

d. Trainees
-

-

50000

50000
5000

2000

10000

-
10000

-

10000

-


10000

-

10000

-




Total
100000
57000
187000
187000

B2. Marine Meteorological and Oceanographic Observing Network Expansion

No.
Description
Participating

Countries (US$)


External Donors

(US$)



1.
Personnel

· Project Programme Coordinator (N)

       (18 mm) -  (18 x US$ 10,00)

· Administrative

Secretariat support (18 mm)       

· High Official for Implementation Committee (1 mm) x 10


-

50,000

20,000
90,000

-

-

2.
Equipment

· 12 PMO/Coastal marine stations 

· 8 deep sea weather buoys

· 38 wave buoys

· 12 multi-parameter sea-level stations

· Upgrading of existing Metocean network


-

-

-

-

-


200,000

800,000

800,000

400,000

300,000

3.
Operating Cost

· Data collection/dissemination

· Computing Costs


100,000

100,000
-

-



4.
Meeting

· Implementation Committee x 4


-
8,000



5.
Travel

· Implementation Committee x 4

· Project Coordinator (4 trips)

· WMO/IOC Experts (5 trips)


-

-

-
50,000

10,000

30,000




Total
270,000
2,688,000

B3.  Communication Enhancement

No.
Description
Western Indian

Ocean Countries

(US$)
External Donors

(US$)



1.
Personnel

· Project Programme Co-ordinator and communication expert (6 mm)

· National Co-ordinators (6mm) x 10

· National Communication experts(6mm) x 10


-

20000

20000
30000

-

-

2.
Training

· Technical workshop x 2 

(Computers and communications, and exchange and use of marine and oceanographic data and products)

· Availability of trainees for workshops

· Management Meeting x 2


-

5000

-


3000

-

3000

3.
Equipment

· MDD and MSG equipment for some Oceanographic Institutions 
-


60000



4.
Communication Links

· Communication links within the region, including Internet


-


50000



5.
Travel

· Management Meetings

Travel :10x2xUS$1000 and

 Per diem : 10x2x5x100

· Technical workshops

Travel: 10x2xUS$1000 and

Per diem: 10x2x5x100


-

-
30000

30000




Total
45000
206000

B4.  Establishment of a Specialised Sub-regional Marine Applications Centre

Description
Participating Countries

(US$)
External Donors (US$)



Phase 1
Phase 2
Phase 3

Equipment/Modelling

1. Specialised site preparation, including furniture

2. Workstations, PC computers,   x 4

3. Adaptation and experimenting numerical models

4. Ocean regional modelling development 


100,000

-

-

-
 50,000

240,000

50,000

60,000


-

160,000

50,000

40,000
-

160,000

70,000

40,000

Personnel

1. Project Programme 

Coordinator

2. Permanent scientists (4)

3. Seconded scientists (8)

4. Visiting experts (4)

(2 months per year as from Phase 2)

5. Secretary and Technical Support Staff


110,000
100,000

200,000

100,000

-

-
100,000

200,000

100,000

120,000

-


100,000

200,000

100,000

120,000

-

Training

1. On the job training of scientific data acquisition and other technical staff




50,000
50,000

Travel

1. Project Programme coordinator (9 trips)

2. Leading permanent scientists (4) – (3 trips)

3. Seconded scientists (4)

(3 trips)

4. Visiting Experts (4)

(2 trips each)


-
6,000

8,000

8,000

-


6,000

8,000

8,000

8,000


6,000

8,000

8,000

8,000



Total
210,000
822,000
850,000
870,000

Annex B

 Organizations/Offices/Programmes relevant to Marine Meteorology/Oceanography Activities in the Western Indian Ocean region

1. WMO Sub-regional Office for Eastern and Southern Africa (Nairobi)

This has been established in Nairobi, Kenya, to facilitate the implementation of regional programmes in East and Southern Africa.

2. Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology (JCOMM)

This body was established in 1999 through the merger of the WMO Commission for Marine Meteorology (CMM) and IOC/WMO Integrated Global Ocean Services System (IGOSS).

Its responsibility includes the development, maintenance, co-ordination and guidance of the global operational marine meteorological and oceanographic observing systems, services and supporting facilities of WMO and IOC to meet the needs of users and of WMO and IOC programmes and in particular of the GOOS, GCOS and WWW. Other responsibilities are: -

· Development and implementation of end-to-end data management systems to meet real-time operational needs for marine meteorological and oceanographic data and products

· Provision of guidance, assistance and encouragement for national and international analysis centres to prepare data, products and services needed by international and operational programmes

· Review and analysis of the needs of WMO and IOC Member States for education and training and for technology and implementation support

· Provision of technical publications, guidance material and expert lecturers/trainers, and the operation of workshops as required to meet the capacity building needs of WMO/IOC Member States.

3.  Regional IOCINCWIO Office

A regional office for the IOC Regional Co-operation in the Northern and Central Western Indian Ocean (IOCINCWIO) has been set up in Mombassa, Kenya, at the Kenya Marine Fisheries Research Institute, following the adoption of Resolution XX-15 during the 20th Session of the IOC Assembly, (Paris, June/July 1999). A national professional post will be created and financial support within IOC budgetary resources has been allocated to meet operational costs of the regional office for a period of two years.

The activities and responsibilities include: -

· To assist in coordinating the implementation of the IOCINCWIO work plan

· To advise on and assist IOCINCWIO Members with the formulation of project proposals

· To assist in the dissemination of information to IOCINCWIO Member States

· To establish and maintain relations with relevant organizations, agencies, institutions and individuals with a view to ensuring complementarity and to stimulate South-South co-operation.

4.  The IOC Regional Programme Office (Perth)

In order to enhance the participation of Indian Ocean countries in IOC programmes and GOOS, an IOC Regional Programme office has been established in Perth. The office is interacting with countries in the Western Indian Ocean to plan and develop a comprehensive and co-ordinated observing system for the whole Indian Ocean.

The main responsibilities / functions are: -

· Develop appropriate and simple initiatives for active networking and collaboration among scientists and programmes in the on-going development of Indian Ocean Observations

· Propose opportunities for the Regional Programme Office to support such initiatives and collaboration

· Decide a position on advancing such collaboration with an extension of the GOOS framework for the Indian Ocean

· Consider opportunities for collective follow-up such as through the conferences that took place during November 2000 in Perth.

5.  Southern African Development Community (SADC)

The Southern African Development Community was established in August 1992. The member states are: Angola, Botswana, Democratic Republic of Congo, Lesotho, Malawi, Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland, Tanzania, Zambia and Zimbabwe.

The primary role of SADC is to help define regional priorities, facilitate integration, assist in mobilizing resources and maximize the regional impacts of projects. 

To achieve the above, SADC has established commissions and sector coordinating units to guide and coordinate regional policies and programmes in specific areas. The sectors are allocated to individual Member States to coordinate and provide leadership.

The sectoral responsibilities for Transport, Communication and Meteorology have been allocated to Mozambique. The SATCC – T4 (Southern Africa Transport and Communication Commission – Technical Unit) in Maputo manages allocated meteorological projects on behalf of SADC.

6.  Indian Ocean Commission – Meteorological Programme

The Indian Ocean Commission, which comprises the Comoros, Madagascar, Reunion (France) and Seychelles, has identified meteorology as one major area for cooperation among the IOC Member States. 

All the participating countries have benefited much from the European Union funding through the Commission for upgrading of infrastructure and providing equipment to participate in the WMO World Weather Watch.

7.  Swedish Agency for Research Cooperation with Developing Countries 

            (SAREC)

The SAREC Regional Marine Service Programme was initiated in 1998. The aim of the programme is to strengthen the capacity to carry out research concerning the sustainable use of coastal and marine resources and environmental management of the coastal zone. 

The programme has its main focus in East Africa.

The programme supports: -

· National capacity building for research in the coastal and marine zone, particularly concerning coastal ecology, natural resources management, environmental protection and the ecological and socio-economic effects of degradation and pollution

· A multi-disciplinary approach to coastal and marine research and the inclusion of socio-economic aspects in scientific research

· The regional cooperation and coordination of coastal and marine research carried out in different countries.

SAREC Regional Programme is channeled through the Regional Committee for the Central and Western Indian Ocean (IOCINCWIO) which is the regional body of IOC.

On-going programmes include Integrated Coastal Zone Management, research on coral reefs in the East African region, coastal geo-chemistry, erosion and sedimentation, economic aspects of coastal and marine resources in East Africa.

SAREC is supporting financially the Western Indian Ocean Marine Science Association (WIOMSA). This is a non-governmental and non-profit regional organisation dedicated to promoting the educational, scientific and technological development of all aspects of marine sciences throughout the Western Indian Ocean region.

Annex C

PROPOSED SYLLABUS FOR A SPECIALISED COURSE IN

MARINE METEOROLOGY AND PHYSICAL OCEANOGRAPHY

TO BE PRESENTED AT THE UNIVERSITY OF NAIROBI, KENYA
Week 1
Orientation and check-in; opening ceremonies; introduction to the course; WMO and IOC programme structure (including WWW, WCRP, GCOS/GOOS, IODE, JCOMM, GLOSS, CLIVAR, IPCC, IOCINCWIO of IOC (UNESCO), PACSICOM, GOOS-AFRICA and IOGOOS, with a view towards establishing international interaction); presentation of student paper describing a problem in the home country; regional and international marine meteorological and oceanographic programmes.



Weeks 2 and 3
Refresher courses in basic subjects such as mathematical analysis, calculus, numerical methods, statistics, fluid dynamics, computer science, etc. The scope of these subjects may be determined by a diagnostic examination given during the first week.  (L)



Weeks 4 to 8
Elementary core courses: biological, chemical, geological and physical oceanography. First examination to be given at the end of week 8 and students will turn-in their seminar topic for approval at that time. Visit to the Meteorological Office and familiarization with different facilities will take place during this period.   (L)



Week 9
Surface and sub-surface marine/coastal ocean observations; new techniques in ocean observations; how to set up a marine coastal and island station; visit to Department of Resource Surveys and Remote Sensing; examination.   (L)



Week 10
Air/sea interactions, heat budget processes; visit to Wildlife and Fisheries Training Institute, Naivahsa.  (L)



Week 11
End of first term; one week's break.



Week 12
Tropical and sub-tropical weather system (cyclones); examination, seminar, local weather systems.   (L)



Weeks 13 and 14
Ocean dynamics, coastal and regional circulation, water masses, upwelling; examination, seminar.  (L)



Weeks 15 and 16
Ocean currents, waves and swell, numerical wave analysis and forecasting, storm surges, wave and coastal models; examination, seminar.   (V)



Week 17
Marine weather analysis and forecast techniques, ship routeing; examination, seminar.  (L)



Weeks 18 and 19
Climate change, sea-level rise and environmental impacts, tele-connections; examination, seminar.  (L)



Week 20
Tides, sea level variation and environmental impacts; examination, seminar.   (V)



Weeks 21 and 22
Field trip to Mombasa; seminar on user requirements, presentations by Port Authority and local government officials, visits to Port Meteorological Office, Port Authority, KMFRI; coastal field work; cruise aboard oceanographic vessel if such a vessel can be arranged to call at this time.



Week 24
End of second term; one week's break.



Weeks 25 and 26
Marine pollution and transport, marine pollution models; examination, seminar.   (V)



Week 27
Coastal erosion and sediment transport (meteorological and environmental physical oceanographic aspects); examination, seminar.   (V)



Week 28
Marine climatology; ocean energy resources (waves, tides, OTEC); examination, seminar.   (L)



Weeks 29 and 30
Climate and fisheries; climate and non-living resources (the role of meteorology in exploration and exploitation); examination, seminar.   (V)



Weeks 31 and 32
Remote sensing in oceanography; visit to Remote Sensing Centre; satellite data and ocean products from the web; examination, seminar.   (V)



Weeks 33 to 38
Final seminar preparation and presentation to the faculty committee for grading; final examination; graduation, check-out and return to home country.  (Note: this period may not be required for seminar preparation as it is proposed to have the students prepare their projects during periods when they are not in formal class sessions.)



(L)
-
Local full-time lecturer is available to cover topic(s)

(V)
-
Visiting Lecturer is required to cover topic(s)
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