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Establishment of a Modern Hydro-meteorological Monitoring System in the Caribbean: Feasibility Study
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1.
Project Background

Within the past two decades the Caribbean region has experienced repeated and extensive losses from hurricanes and associated wind, rain and storm surge damage. The 2004 Atlantic Hurricane Season, was particularly tumultuous, and was indeed defining for the Caribbean region. Severe multi-country and multi-hazard impacts brought into sharp focus the vulnerability of each CARICOM member state, and underscored the need for concerted action and the allocation of resources to reduce the loss and dislocation associated withh disasters. Caribbean governments have recognized that each territory must take charge of its vulnerability. With losses in 2004 of almost US$ 4 billion, it is imperative that resilience is built in a region, which lives with the  environmental risk of hurricanes by virtue of its geography. Altogether, disaster events have diverted considerable sums of Government’s budgets from capital investment and recurrent expenditure into reconstruction. As a result, there is great urgency to mount a response to meet the challenges posed by disasters. For Caribbean Small Island Developing States (SIDS) the main focus of this response has been to build resilience to their effects.
Although the SIDS of the group of states known as the Caribbean Community (CARICOM)
 have a relatively advanced early warning system for the management of hydro-meteorological hazards, the system is in need of modernization. There is an expressed need to enhance data collection, research and development, policy definition, and to mobilize and allocate resources resources in support of the operationalisation of existing policies and protocols at regional and national levels within this arena. An essential component of this process is therefore the full modernization and expansion of the hydro-meteorological monitoring network, including all related services for institutional strengthening, with the purpose of improving links between Hydro-meteorological Services, and Disaster Management Agencies.
In recognition of this, the Caribbean Disaster Emergency Response Agency (CDERA) through its regional programme framework 2005 – 2015 which is linked to the Hyogo Framework of Action and the Barbados Plan of Action (BPoA) and which incorporates the principles of Comprehensive Disaster Management (CDM) has identified priority areas for the region as inter alia: Hazard Mapping and Vulnerability Assessment, Early Warning Systems, Climate Change and Knowledge Enhancement. There is however a strong need to develop institutional capacity building programmes and to further enhance the ability to issue effective early warnings for all hazards. This is primarily being undertaken by the institutions who are also responsible for the policy formulation of the early warning systems of CARICOM states, i.e. CDERA, the Caribbean Institute for Meteorology and Hydrology (CIMH) and the Caribbean Meteorological Council (CMC), whose work touches on some of the issues to be addressed. 
1.2 Italian – Caribbean Co-operation in Climate Change Vulnerability, Risk Assessment, Adaptation and Mitigation

The Intergovernmental Panel on Climate Change (IPCC) has warned that the Earth’s climate is likely to change over the decades to come, owing to increases in the concentration of atmospheric greenhouse gases caused by human activity. There are likely to be increases in air temperature, sea levels and extreme weather events, such as droughts, hurricanes, and intense rainfall episodes.
The Caribbean, like other SIDS is vulnerable to the effects of climate change and is also under pressure from other forces such as population growth, resource depletion, and poverty. Sea level rise and the increasing variability of climate are two of the major considerations for climate change adaptation strategies in the Caribbean. Many coastal areas will experience increased levels of flooding, accelerated erosion, loss of wetlands and mangroves, and seawater intrusion into freshwater sources as a result of climate change. Impacts on the highly diverse and productive coastal ecosystems such as coral reefs, atolls and reef islands, salt marshes and mangrove forests will depend upon the rate of sea-level rise relative to growth rates and sediment supply. Future sea surface warming could increase stress on coral reefs and result in increased frequency of marine diseases thus impacting Caribbean coastal assets.

The potential for increased disaster risks is an important motivation towards addressing the threat of climate change in SIDS. In support this effort and to build the capacity of the region and related institutions to devlop responses to the negative effects of climate change, the Italian Ministry for the Environment and Territory and the Caribbean Community Climate Change Centre (CCCCC), signed in Buenos Aires, Argentina in December 2004 a Memorandum of Understanding (M.O.U.) “to jointly develop and implement programmes, projects and activities, ....... that will promote the protection of the climate system of CCCCC Members, enhance regional institutional capabilities for the co-ordination of national responses to the negative effects of climate change, provide policy and technical support in the area of climate change and support mechanisms for the regional climate change vulnerability and risk assessment”. 

Under this M.O.U., support will also be provided to other CARICOM Institutions to assist in such activities, which shall include but are not limited to the collection, analysis and dissemination of meteorological and sea-level data relevant to the observation of climate change, development of regional policies and special programmes for coastal zone management, disaster management, impact assessment and community level mitigation and adaptation measures and development of capacities for regional research activities. 
1.3
Justification for the present Technical Assistance request

The development of effective early warning systems remains very high on the agenda of CARICOM. The region is currently engaged in a number of related projects to enhance early warning systems related to coastal hazards, drought, earthquakes and volcanoes. Given the urgent need to build capacity to effectively manage meteorological hazards as well the need  for more efficient monitoring of meteorological conditions in the region, the CIMH, in collaboration with CDERA, and other related institutions , is seeking to mobilize resources for the development of a modern  hydro-meteorological monitoring system for the Caribbean region. 

The purpose of this Project will be to undertake a feasibility study for the establishment of a modern monitoring system for CARICOM Member States, with real time transmission of data, capable of giving National Hydro-Meteorological Services and National Disaster Mitigation Agencies, the necessary data to allow for the dissemination of timely alerts and warnings. These will reduce the socio-economic costs associated with extreme meteorological phenomena.   

Due to the importance and complexity of this Project, and because of the remarkable advancement of technology in Italy, in the field of Civil Protection in early-warning applications, the Government of Italy is being approached for support for undertaking a feasibility study, preparatory to the development of the appropriate project proposal. This proposal will then be used to mobilize resources for Project implementation.
2.
Outlook of the Present Situation

The early warning system for hydro-meterological hazards in the Caribbean is based on cooperation with a number regional and international partners, and other Caribbean Statesthe early warning systems for the management of hydro-meteorological hazards, are also based on cooperation with other Caribbean states. As weather and climate know no national boundaries, cooperation at a regional and international level is essential for the development of meteorology and operational hydrology as well as to reap the benefits from other related applications. In this regard the region in 1973 formed the Caribbean Meteorological Organization (CMO), which provides the framework for such regional and international cooperation, and is the specialized agency of CARICOM that coordinates the joint scientific and technical activities in weather-, climate- and water-related sciences in sixteen (16) English-speaking Caribbean countries

Member States of the CMO have Hydro-Meteorological Services which have either a forecast office or a non-forecast office.  These National Hydro-Meteorological Services are the only authoritative voice, with a few exceptions, for the issuance of alerts and warnings to their respective national communities. The Barbados Meteorological Services in conjunction with the respective National Meteorological Service, is responsible for the issuance alerts and warnings for St. Vincent and the Grenadines and Dominica.  Similarly, the Antigua and Barbuda Meteorological Service is responsible for Anguilla, The British Virgin Islands, Montserrat and St. Kitts and Nevis. The Trinidad and Tobago Meteorological Service has responsibility for the issuance of tropical cyclone warnings for Grenada and its Dependencies.

The CMO, primarily through its research and training arm, the Caribbean Institute for Meteorology and Hydrology, maintains a close relationship with the Caribbean Emergency Disaster Relief Agency (CDERA), while the National Hydro-Meteorological Services of CMO countries form an integral part of all local disaster planning and prevention strategies and disaster management systems.

An overview of the major Caribbean Institutions to be involved in this Project will be briefly presented below.

2.1
The Caribbean Meteorological Organisation (CMO), 

The CMO is a functionally autonomous agency within CARICOM which undertakes the coordination of the joint scientific activities of the respective National Meteorological Services, the establishment of joint technical facilities and systems, the provision of joint training facilities, and the promotion of a reliable severe weather warning system to safeguard the region. The CMO provides support and advice to governments in the development of their Meteorological and Hydro-meteorological Services and in dealing with issues of an international nature affecting weather, water and climate, and represents the regional meteorological community's interests in relation to international civil aviation matters. The CMO also works closely with regional agencies involved in disaster preparedness, response and relief. 
The CMO is comprised of four main arms: 
a) The Caribbean Meteorological Council is the supreme organ of the Organisation and is comprised of Ministers with responsibility for meteorology.  The Council issues directions of a general or special character as to the policy to be pursued by the Organisation and its any organs. 

b) The Headquarters Unit is located in Trinidad and Tobago and is headed by a Coordinating Director.  The functions of the Headquarters Unit include undertaking and carrying out of the decisions of the Council, as well as advising and assisting Member States, in particular, those States without national meteorological services. 

c) The CIMH is the education, training, and research arm of the CMO. 

d) The Caribbean Meteorological Foundation is a charitable organisation with the objective of promoting through the CIMH the study of, and research in, meteorology, hydrology, and associated sciences.  One of the main functions of the Foundation is the soliciting, receiving, and disbursing of funds, donations, and research contracts in pursuance of the above objective 

The CMO, in conjunction with the CIMH, develops important research activities in the field of hydrology and meteorology.  In particular, in recent years, the Institute undertook a number of observational studies, aimed at improving both short and long term weather forecasting, and involving the analysis of radar and satellite data.  Research and investigation in hydrology are mostly concerned with the problem of water resources in the context of basic data and analyses for planning and engineering concerns.  Research is conducted in areas such as flood forecasting and hydro-geological studies. Other research activities are focused on the relationship between the weather and human health, agro-meteorology, and climatology, with special focus on the long-term changes of the various meteorological and hydrological parameters over the region and the consequent impact on climate change.
Ongoing works include the evaluation of the performance of numerical weather prediction models in the tropics, the interpretation of model output and its use in forecasting the daily weather. 

2.2 The Caribbean Institute for Meteorology and Hydrology

The Caribbean Institute for Meteorology and Hydrology (CIMH) is a training and research organisation formed by the amalgamation of the Caribbean Meteorological Institute (CMI) and Caribbean Operational Hydrological Institute (COHI). The Institute was established in 1967 by the member states of the Caribbean Meteorological Organisation (CMO) while the Caribbean Operational Hydrological Institute (COHI) was established in 1982. Even though the two Institutes were amalgamated since the mid 1980's, the organisation continued to be known as the Caribbean Meteorological Institute up until September 1999 when the name was officially changed to reflect the dual role of the Institute. Responsibility for the operation of the Institute rests with the sixteen Commonwealth Governments which comprise the CMO. 

The role and mission of the CIMH is to improve the meteorological and hydrological services and to assist in promoting the awareness of the benefits of these services for the economic well-being of the CMO countries. This is achieved through training, research and investigations, and the provision of specialised services and advice. The Institute is located in Barbados, on the western side of the island about two kilometres from the Cave Hill Campus of the University of the West Indies, with which the Institute is affiliated. 

The Institute was designated as a Regional Meteorological Training Centre by the World Meteorological Organisation (WMO) in 1978 in recognition of the high standard of its training programmes. Students from all parts of the Caribbean, and sometimes beyond, are trained in such branches of meteorology as weather observing, forecasting, radar and satellite meteorology, instrument maintenance, agro-meteorology, and climatology, and in operational hydrology. 

The primary functions of the Institute are to: 

· Provide facilities for the training of various categories of meteorological and hydrological personnel 

· Operate as a centre of research in meteorology and hydrology and associated sciences 

· Operate as contractors and consultants on various meteorological and hydrological projects 

· Maintain a service for the upkeep, repair, and calibration of meteorological instruments 

· Provide advice to participating governments on meteorological and hydrological matters 

· Collect, analyse, and publish meteorological and hydrological data 
For the development of its functions, CIMH consults with all the Meteorological Services of its member states in the Region. The Bahamas, and Suriname, though not members of the Institute, avail themselves of its services.

2.3
CDERA

CDERA is a regional inter-governmental agency established in September 1991 by an Agreement of the Conference of Heads of Government of CARICOM, to be responsible for disaster management. CDERA's main function is to make an immediate and coordinated response to any disastrous event affecting any Participating State, once the state requests such assistance. Other functions include:

· Securing, collating and channelling to interested governmental and non-governmental organizations, comprehensive and reliable information on disasters affecting the region;
· Mitigating or eliminating as far as possible, the consequences of disasters affecting Participating States.
· Establishing and maintaining on a sustainable basis, adequate disaster response capabilities among Participating States; and,

· Mobilizing and coordinating disaster relief from governmental and non-governmental organizations for affected Participating States.

There are presently sixteen Participating States within CDERA’s membership
. The 1991 Agreement, subscribed by all member States, requires that each participating State establish or maintain a National Disaster Organization (NDO) or a national relief organization capable of responding swiftly, effectively and in a coordinated manner to disasters in Participating States. This is the government-designated organization which has overall responsibility for the country's National Disaster Management Programme.

The NDOs have the primary responsibility for coordinating national-level response to disasters in their respective countries. They are also the national focal points for CDERA's activities in Participating States. The NDOs are headed by the National Disaster Coordinator (NDC) who is a government official responsible for the day-to-day management of the organization. The actual name and structure of the NDO and the title and terms of appointment of the NDC varies from country to country.

The Participating States under the aegis of the National Disaster Organization are in addition required to:

· To establish emergency disaster planning groups and define national policies and priorities in the event of disasters; 

· Provide national relief organizations with adequate support including named emergency coordinators, liaison officers with key Ministries, emergency services, utilities etc; 

· To define the role and functions of key agencies such as the Security Services, Health and Public Works in disaster emergency response management and establish a system for regular review of their procedures for coordinated response; 

· Establish and equip a suitable Emergency Operations Centre (EOC) capable of handling emergency telecommunications and coordinating emergency responses involving many services; 

· Develop and maintain an emergency telecommunications system based on the most appropriate technology to ensure the coordination of emergency operations involving the emergency services mentioned above as well as voluntary private sector services; 

· Establish and strengthen procedures for coping with major disaster threats and scenarios and review systems for treating the procedures by drills and simulations; 

· To review and rationalize legal arrangements for disaster mitigation and emergency action; 

· To develop, in collaboration with competent governmental agencies, an emergency shelter policy programme involving the full participation of local officials in community-based organizations; 

· To develop and implement a comprehensive disaster public awareness, information and education programme involving media houses, schools, voluntary agencies and other institutions in order to ensure public participation and community involvement in the disaster management system; 

· Develop and implement appropriate training programmes for persons involved in the disaster management system. 
Within the last five years CDERA has developed the Comprehensive Disaster Management (CDM) Strategy and Framework, through extensive and multi-faceted consultations with the private and public sectors, civil society, bilateral and multilateral partners, and is explicitly connected to the Bridgetown Programme of Action. The Strategy and Framework have been endorsed by Caribbean governments, and the donor community, and has been used as a medium for mobilizing resources to effect disaster loss reduction initiatives.

To further the CDM Agenda within this decade, a Caribbean Community Regional Programme Framework 2005-2015 has been developed against the background of experiences, and in the light of the priorities identified from the World Conference for Disaster Reduction as follows:

· Hazard Mapping and Vulnerability Assessment
· Flood Management
· Community Disaster Planning
· Early Warning Systems
· Climate Change, and
· Knowledge Enhancement

3.
Project description

3.1
Specific Objectives

As already mentioned, the aim of this technical assistance project is to carry out a feasibility study preparatory to the development of a project proposal for donor financing. This will be done after consultation with the relevant stakeholders in the islands concerned. The project proposal will be accompanied by a request for funding for subsequent implementation. Hence the specific objectives of this technical proposal are:

1. Development of a baseline study of the current hydro-meteorological monitoring practices, studies, research and on-going projects.

2. Design a new hydro-meteorological monitoring network, including an improved satellite imagery reception capability.

3. Design and upgrade the telecommunications system where necessary including improved Internet connectivity.

4. Upgrade and improve the human resource capacity through training fellowships.

5. Develop a project proposal for the establishment of the modern hydro-meteorological monitoring system in CARICOM Member States.

3.2 
Activities


3.2.1
Baseline Study

Review of all preliminary studies, research and cooperative projects executed or under execution by the CARICOM institutions to be involved in this subject.  This will avoid duplication of previous or ongoing programs, while at the same time it will provide a comprehensive and quick appreciation of the existing situation.  A list and short description of cooperative projects is given in Attachment 1. 

Review the existing hydro-meteorological stations networks within the CARICOM Member States, both manned and automatic.

Review the present methods of transmission and archiving hydro-meteorological data by the National Hydro-Meteorological Services and CIMH. The method of damage assessment and data storage at National Disaster Mitigation Agencies and the archiving of the data at CDERA will also be reviewed.

3.2.2
Design a Hydro-Meteorological Network

a) Design a new hydro-meteorological monitoring network, based on Automatic Weather Stations, to complement the existing infrastructure, including but not limited to:
· Data transmission system, 

· Engineering of Control Centres at CIMH, CDERA and the National Hydro-Meteorological Services, which includes both hardware and software, 

· Identifying systems and infrastructure needs 
b) Establish all key parameters to be considered for the selection of the most appropriate technology, including installation criteria (system and control centres), training sessions, maintenance facilities and including all pre and after sale services;

c) Identify hydro-meteorological forecasting and nowcasting applications, while considering the needs of emerging information from satellites and meteorological radars;

d) Defining the data and data distribution methods to different users, including National Disaster Mitigation Agencies, the general public, and regional  institutions;
e) Giving guidelines for the Technical Assistance required, which is focused especially on institutional strengthening, methods of data storage and data exchange between 
I. Meteorological Services in countries with Forecast and Non-Forecast Offices. 

II. National Hydro-Meteorological Services and CIMH

III. National Disaster Mitigation Agencies and CDERA

3.2.3
Project Proposal
(i)
The proposal will refer to the Baseline Study and the Design Study, which are document that can be used for other purposes.  The proposal will identify the specific outcomes necessary for the establishment of a modern hydro-meteorological monitoring network, with real time data transmission capable of giving the National Hydro-Meteorological Service of Member States, the necessary information to generate alerts and warnings pre-disaster intervention

(ii)
Prepare a detailed implementation schedule and a confidential preliminary cost estimate;
(iii) Prepare, as a part of the feasibility study, the Terms of Reference for Project implementation, to be submitted for donor financing and assist CIMH, CDERA and member countries during preliminary negotiations;
(iv) The proposal will therefore provide the following, based on the requirements of the funding agency:

· Project Summary

· Problems to be addressed

· Previous experience and lessons learnt

· Project Purpose

· Project Implementation assumptions and risks

· Project Management and Implementation Strategy
· Project Objectives, Results, Indicators and Activities

· Implementation Schedule

· Budget

· Annexes (ToR of Project Staff, Consultants, Specific Roles and Responsibilities for Institutions)

(v) The proposal will also include in its design and budgeting provision for:

· Equipment and software for data collection, transmission and manipulation

· The establishment of inventory for equipment purchased;

· Training for users in key areas

· Institutional strengthening for organizations receiving and using the technology

· Establishment of protocols for the transmission and use of the data

· Public education

3.3 Implementation Strategy

It is envisaged that this project could be implemented in three stages;

1. Stage I: Implemented in the seven Independent States of Antigua & Barbuda; Barbados; Dominica; Grenada; Saint Kitts & Nevis; Saint Lucia; Saint Vincent and the Grenadines;

2. Stage II: the network will be expanded to the British Territories of: Anguilla, British Virgin Islands; Cayman Islands; Montserrat; Turks & Caicos.

3. Stage III: project completion including the major States of: Guyana; Jamaica; Trinidad and Tobago.

3.4
Consultants’ assignment 

For the development of the above activities, the following needs for consultants have been identified:

	A) EXPATRIATES
	m/days

	Senior meteorologist
	20

	Hydro-met. System engineer
	20

	Software specialist
	15

	Institutional Expert (Civil Protection)
	10

	Project coordinator
	30

	TOTAL No of m/d for EXPATS
	95

	 
	

	B) LOCALS 
	m/days

	Project Coordinator (assistant)
	30

	Senior meteorologist
	15

	Senior hydrologist
	15

	System expert
	15

	Cost evaluation expert
	10

	Disaster Management Expert
	10

	Junior assistants
	60

	TOTAL No of m/d for LOCALS
	155


A total no. of 28 m/days of mission to Caribbean for expatriate consultants and 21 days of mission to Italy for local consultants has been evaluated.

3.3
Implementation schedule

The overall project, according to our estimations, should be completed in 45 calendar days, after receiving the final approval from the Italian Government, and selection of Consultants.

3.4
Cost evaluation

Total cost has been evaluated in the order of 100,000 € (Euros one hundreds thousands), according to the attached table. Costs for local consultants will be covered by CIMH and member countries, as a counterpart contribution

3.5
Execution Agency

CIMH will take the full responsibility for the execution of the Project.

	Table 1: preliminary cost estimation

	EXPERTS 
	N° of m/d (mission + home work)
	Est un. cost for prof. fees (€/m*day)
	est. total cost for prof. Fees
	N° of days in mission 
	Est. Per diem un cost (€/m*day)
	Est. Per diem total cost(€)
	N° of trips
	Est. Un.cost of trip - Economy (€)
	Est. total cost of trips
	EST. TOTAL COST 

	A) EXPATRIATES
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Senior meteorologist
	20
	          600 
	          12.000 
	7
	             200 
	            1.400 
	1
	           1.300 
	         1.300 
	         14.700 

	Hydro-met. System engineer
	20
	          600 
	          12.000 
	7
	             200 
	            1.400 
	1
	           1.300 
	         1.300 
	         14.700 

	Software specialist
	15
	          600 
	            9.000 
	0
	             200 
	                  -   
	0
	           1.300 
	               -   
	           9.000 

	Institutional Expert
	10
	          600 
	            6.000 
	7
	             200 
	            1.400 
	1
	           1.300 
	         1.300 
	           8.700 

	Project coordinator
	30
	          650 
	          19.500 
	7
	             200 
	            1.400 
	2
	           1.300 
	         2.600 
	         23.500 

	TOTAL COST FOR EXPATS
	95
	 
	 
	28
	 
	 
	 
	 
	 
	       70.600 

	B) LOCALS  (1)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Project Coordinator (assistant)
	30
	            -   
	                  -   
	10
	             250 
	            2.500 
	1
	           1.300 
	         1.300 
	           3.800 

	Senior meteorologist
	15
	            -   
	                  -   
	10
	             250 
	            2.500 
	1
	           1.300 
	         1.300 
	           3.800 

	Senior hydrologist
	15
	
	
	10
	             250 
	            2.500 
	1
	           1.300 
	         1.300 
	           3.800 

	System expert
	15
	            -   
	                  -   
	10
	             250 
	            2.500 
	1
	           1.300 
	         1.300 
	           3.800 

	Cost evaluation expert
	10
	            -   
	                  -   
	            -   
	 
	                  -   
	         -   
	                -   
	               -   
	                 -   

	Disaster Management Expert
	10
	
	
	10
	250
	2.500
	1
	           1.300 
	         1.300 
	           3.800 

	Junior assistants
	60
	-
	                  -   
	-
	                -   
	                  -   
	-
	 
	               -   
	                 -   

	TOTAL COST FOR LOCALS
	155
	 
	 
	50
	 
	 
	 
	 
	 
	        19.000 

	TOTAL COST OF EXPERTS (Including per diem and trips)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	        93.700 

	Report preparation, material and contingencies 
	% of Total Cost
	5%
	 
	 
	 
	 
	 
	 
	 
	      4.685,00 

	 TOTAL COST OF PROJECT 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	  98.385,00 

	 Note (1)
	Professional fees for local experts will be covered by  CIMH and member states


ANNEXES

Annex 1: Brief description of Cooperative Projects

General 

The CIMH is involved in a number of cooperative projects with various training and research institutions. The goals of these cooperative efforts are to enhance the training and research capability of the Institute and to upgrade the knowledge and skills of its staff through the use of new technologies. 

The CIMH is also involved in a number of development projects in the region, working with various funding agencies. These projects utilise the expertise of the staff in a wide range of fields. 

Below is a summary of some of the projects in which the CIMH is currently involved.

A) Current projects

The Canadian Meteorological Centre
This project with the Canadian Meteorological Centre (CMC) is aimed at the promotion of technology transfer and at improving the knowledge and abilities of the Institute's staff in the development and implementation of NWP models, as well as the interpretation of the model output and its use and application to forecasting in the tropics. The project also provides an opportunity for CMC to get some feedback on the performance of their global model in the tropics. 

The CMC provides the CIMH with output data from its global model which is used in both research and training. The emphasis of the research is on the systems such as tropical waves and tropical cyclones. 

RAMSDIS
The RAMM Advanced Meteorological Satellite Demonstration and Interpretation System (RAMSDIS) is a PC-based unit developed by the Regional And Mesoscale Meteorological (RAMM) team at CIRA.

The RAMSDIS program is aimed at providing the US National Weather Service’s (NWS’s) Forecast Offices with high quality, digital satellite data directly from NOAA’s NESDIS server. The program has been extended to include two WMO RMTC’s, the CIMH and the University of Costa Rica Department of Atmospheric Sciences (UCR). 

Both CIMH and UCR have been equipped with workstations for use in research. With assistance from the RAMM Team the CIMH has analysed a number of case studies. One such study is the October 1996 floods in St. Lucia. A web-based presentation is near completion and will be made available to all meteorological services when completed. The case studies have also been used for training in the use of single and multi-channel imagery in detecting clouds and weather systems. 

The CIMH is also currently using the digital satellite imagery to develop cloud climatologies for the region. 

It is expected that the CIMH will soon have direct access to the NESDIS server on an hourly or half-hourly basis via the Internet to obtain satellite data. 
ACCC
The Adaptation to Climate Change in the Caribbean (ACCC) project is funded by the Canadian Climate Change Development Fund (CCCDF) through the Canadian International Development Agency (CIDA). This project is intended to maintain the momentum on climate change issues started under the now-ended Caribbean Planning for Adaptation to Climate Change (CPACC) project. 

One of the nine components of this project focuses on strengthening the technical capacity of national and regional institutions in response to gaps and needs identified in the first three years of the CPACC program. To this end the CIMH is benefiting through staff training and development aimed at strengthening its climate change capacity, among other things. 

Meanwhile the Institute is providing technical assistance to the project as it undertakes the rescue of hydrological data from several of the countries in the Eastern Caribbean. A preliminary assessment of the data to be rescued has been completed and initial data rescue has started. 

SIDS Caribbean Project

The Small Island Developing States (SIDS) Caribbean Project, a project funded by the Government of Finland, aims to provide tools for better planning for sustainable development in the Caribbean region, by strengthening the National Meteorological Services so that they are able to provide information needed for planning purposes at national and international levels, and to make the respective countries capable of fulfilling international commitments. 

There are six components in the project: 

  Component 1 - Improvement of the telecommunication systems on national and regional levels 

  Component 2 - Rehabilitation of the observing networks 

  Component 3 – Renovation of the regional technical laboratory for the calibration and maintenance of instruments 

  Component 4 – Upgrading of the database management 

  Component 5 – Data rescue 

  Component 6 – Training and awareness building 

The CIMH will benefit from the activities in some of these components leading to both institutional strengthening and capacity building. At the same time the CIMH will contribute to the project by providing technical and other support and advice. 

The Institute has received some computers for use in the training programme and in the upgrading of its climatological database. A new telecommunications system will be provided and the technical laboratory for the calibration and maintenance of instruments is being refurbished and upgraded. 

The Institute is providing technical assistance and support in the implementation of the data rescue and climate database management components of the project. The CIMH is also assisting in the facilitation of the upgrade to the instrument laboratory. In addition, the CIMH is mounting special training courses, as well as hosting others, for the project. 

GECAFS

The Global Environmental Change and Food Systems (GECAFS) is a new, interdisciplinary research project involving a wide range of social, physical and biological scientists, investigating the vulnerability of human food systems to, and interactions with, Global Environmental Change. It is sponsored by three major international research Programmes: the International Geosphere-Biosphere Programme (IGBP), the International Human Dimensions Programme on Global Environmental Change (IHDP) and the World Climate Research Programme (WCRP), and is being developed in collaboration with the CGIAR, FAO and WMO. The GECAFS goal is “To determine strategies to cope with the impacts of Global Environmental Change on food provision systems and to analyse the environmental and socioeconomic consequences of adaptation”. 

Regional research projects are now being developed in close collaboration with the local policy-making and scientific communities to ensure that research results will contribute directly to the information needs of the region’s policy formulation. One of these projects is being developed for the Caribbean region with emphasis on CARICOM countries. 

The CIMH is participating in the proposal writing team for GECAFS Caribbean Food systems project.

B) Previous Cooperative Projects The British Met Office College 

The CIMH and the Met Office College worked collaboratively in producing and exchanging training materials, included courses notes. Although this project is now ended there is still some exchange from time to time. 

OAS Storm Surge Project 

This project was part of a larger project, the Caribbean Disaster Mitigation Project (CDMP) which was funded, in part, by the the Office of Foreign Disaster Assistance (OFDA) of the US Agency for International Development (USAID) and executed by the Organisation of American States (OAS). One component of this project was the assessment of potential hazards generated by tropical cyclones (tropical storms and hurricanes), in terms of storm surge, coastal flooding, and extreme wind. 

A computer based numerical model was developed to produce estimates of maximum sustained winds at the surface and still water surge heights at the coastline, for any coastal area in the Caribbean basin. The CIMH produced Storm Surge Atlases for Anguilla, Antigua, Barbados, Barbuda, Dominica, Montserrat, St. Kitts and Nevis, St. Lucia, and St. Vincent and the Grenadines. These atlases were developed for use by the meteorological services, disaster managers. and planning agencies in the various countries

In addition to the development of the atlases, the CIMH also conducted a number of training workshops for the users of the atlases. 

The model is now being used to provide real time surge estimates during the hurricane season. 

CPACC

The Caribbean Planning for Adaptation to Climate Change (CPACC) project, which ended in 2001, was designed to support the participating Caribbean countries in preparing to cope with the adverse effects of global climate change, particularly sea level rise in coastal and marine areas through: vulnerability assessment, adaptation planning, and capacity building linked to adaptation planning. 

The project was primarily concerned with sea-level rise and so sixteen tide gauges and data collection platforms were installed twelve countries across the region. 

The role of the CIMH in this project was to provide technical support for the installation and maintenance of the tide gauges and data collection platforms and to undertake quality control and quality assurance of the meteorological data. The CIMH continues to provide these services. 

A follow-up project to CPACC, Mainstreaming Adaptation to Climate Change (MACC) has been implemented and is based in Belize.  

Caribbean Disaster Management Project

Caribbean Disaster Management (CADM) Project

The goal of this three-year project is to mitigate damages in Participating States of the Caribbean Disaster Emergency Response Agency (CDERA), particularly those arising from flood hazards.  This project was conceptualized after a CDERA survey  identified floods as the most common event occurring in 90 per cent of CDERA Participating States in the five years prior to the survey, however only 25 per cent of these countries had plans to deal with flood hazards. The overarching goal of CADM is therefore to be achieved through:

Establishment of an institutional mechanism in partnership among regional organizations, CDERA, and member states for conducting flood hazard mapping and community disaster planning;

· Strengthening of systems for flood hazard mapping through development of GIS databases, creation of flood hazard maps for the pilot sites and preparation of a manual for flood hazard mapping Enhancement of systems for community disaster management planning through community disaster management assessments, preparation of community disaster management plans and manual for community disaster management planning for floods. 

· Improvement of CDERA’s capacity as a disaster information clearinghouse.

CIMH role in this project was the provision of expertise in hydrological monitoring, analysis and flood simulation as part of the institutional mechanism for conducting flood hazard mapping.

Annex 2: list and location of stations currently available to CIMH


	
	
	LAT (N)
	LONG (W)
	El.

	COUNTRY
	STATION
	Deg
	Min
	Deg
	Min
	(m)

	ANTIGUA
	V.C. Bird Airport
	17
	08
	61
	47
	10

	BARBADOS
	Grantley Adams Airport
	13
	04
	59
	29
	56

	BARBADOS
	Gibbons Boggs
	13
	04
	59
	31
	10

	BARBADOS
	Husbands (CIMH)
	13
	9
	59
	37
	112

	BELIZE
	Philip Goldson Airport
	17
	32
	88
	18
	5

	BELIZE
	Belmopan
	17
	15
	88
	46
	10

	BELIZE
	Big Falls
	17
	30
	88
	36
	x

	BELIZE
	Central Farm
	17
	11
	89
	00
	64

	BELIZE
	Toledo
	16
	08
	88
	50
	x

	CAYMAN ISLANDS
	West Bay
	19
	22
	81
	24
	x

	CAYMAN ISLANDS
	Owen Roberts
	19
	17
	81
	21
	3

	DOMINICA
	Melville Hall Airport
	15
	35
	61
	18
	14

	DOMINICA
	Canefield Airport
	15
	23
	61
	24
	5

	GRENADA
	Mirabeau
	12
	8
	61
	49
	x

	GRENADA
	Pearls Airport
	12
	09
	61
	37
	x

	GRENADA
	Calvigny
	12
	01
	61
	43
	x

	GRENADA
	Point Salines Airport
	12
	01
	61
	43
	7

	GRENADA
	Mac Donald College
	12
	13
	61
	39
	x

	GRENADA
	Grand Etang
	12
	06
	61
	36
	x

	GUYANA
	Ebini
	0
	0
	0
	0
	0

	GUYANA
	Georgetown Bot. Gardens
	06
	48
	58
	08
	2

	GUYANA
	Cheddi Jagan Airport
	06
	30
	58
	15
	30

	GUYANA
	Lethem Airstrip
	03
	22
	59
	48
	82

	MONTSERRAT
	Blackbourne
	16
	46
	67
	09
	x

	ST. KITTS
	R.L. Bradshaw Airport
	17
	18
	62
	41
	48

	ST. KITTS
	La Guerite
	17
	18
	62
	44
	x

	ST. KITTS
	Nat. Agric. Station
	17
	18
	62
	43
	x

	ST. LUCIA
	Hewanorra Airport
	13
	45
	60
	57
	21

	ST. LUCIA
	Roseau Winban
	13
	56
	61
	02
	x

	ST. LUCIA
	Union
	14
	01
	60
	08
	x

	ST. LUCIA
	G.C. Charles Airport
	14
	01
	61
	00
	2

	ST. VINCENT
	E.T. Joshua Airport
	13
	09
	61
	13
	13

	TOBAGO
	Crown Point Airport
	11
	09
	60
	50
	3

	TOBAGO
	Louis Dor
	11
	15
	60
	34
	12

	TRINIDAD
	Piarco Airport
	10
	35
	61
	21
	12

	TRINIDAD
	Centeno
	10
	35
	61
	20
	15

	TRINIDAD
	Penal
	10
	10
	61
	28
	8

	TRINIDAD
	St. Augustine
	10
	38
	61
	24
	16
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and  Terms of Reference








� CARICOM Member States are Antigua and Barbuda, The Bahamas, Barbados, Belize, Dominica, Grenada, Guyana, Haiti, Jamaica, Montserrat, St. Kitts and Nevis, Saint Lucia, St. Vincent and the Grenadines, Suriname, Trinidad and Tobago. Associate members are Anguilla, Bermuda, British Virgin Islands, Cayman Islands, Turks and Caicos Islands


� The Member States of the CMO areAnguilla, Antigua and Barbuda, Barbados, Belize, British Virgin Islands, Cayman Islands, Dominica, Grenada, Guyana, Jamaica, Montserrat, St. Kitts/Nevis, St. Lucia, St. Vincent and the Grenadines, Trinidad and Tobago, Turks and Caicos Islands. 


 


� CDERA’s membership includes Anguilla, Antigua and Barbuda, The Bahamas, Barbados, Belize, British Virgin Islands, Dominica, Grenada, Guyana, Jamaica, Montserrat, St. Kitts and Nevis, Saint Lucia, St. Vinvent and the Grenadines, Trinidad and Tobago, Turks and Caicos
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