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 Most are Small Island Developing States (SIDS) and countries with large 
low-lying coastal areas that are vulnerable to flooding;

 Significant coastal socio-economic development with most major cities, 
capitals and financial centres located in coastal areas;

 Mostly agricultural and service based economies with few exceptions;

 National and inter-related regional economies that lack significant 
diversity;

 Complex inter-related environmental hazards (e.g., flooding, drought, 
wind, earthquake) and highly vulnerable populations & ecosystems;

 Youthful populations with high expectations;

 Acutely susceptible to weather climate change and climate variability;

 All countries trying achieve the UN Millennium Development Goals and 
sustain or enhance future development.

Characteristics of the Caribbean
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 Over the last 3 decades, the Caribbean has suffered direct and in-
direct losses estimated at between USD 700 – 3,300 million due to 
extreme weather events (Inter-American Development Bank, 2007);

 Cumulative annual impact of future climate change on all CARICOM 
Member and Associate Member States by ca. 2080 will be about 
USD 11.2 billion or 11.3 percent of the projected annual GDP (World 
Bank, 2009):

 Most significant contributors to the future annual losses are 
expected to be direct losses due to climate related disasters:

 USD 2.6 billion due to wind damage;
 USD 363.2 million due to flood damage;
 USD 3.8 million due to drought;
 USD 447 million due to loss of tourism revenues;

 CMO provides products & services to reduce these losses.

Climate Related Risks Challenge 
Sustainable Development
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 Human Capacity
 Ability to manage systems,  turn data into meaningful 

information and to communicate the information to 
downstream users

 Technical skills and experience are not uniformly distributed 
across the region

 Insufficient human capacity within the region to effectively 
address disaster rsk reduction

 Technology
 Observation systems are lacking or are obsolete
 Recorded data not in appropriate formats
 Unavailability of real time data for decision-making
 Systems integration lacking

Effects of Technical & Human Capacity on 
Disaster Risk Reduction in the Caribbean
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 Role of Regional (CARICOM) Institutions
 Provide regional leadership and coordination in areas of 

specialization
 Provide technical and advisory services to national 

governments
 Problem identifier and solution providers
 Bridge the gap between external and internal actors
 Innovators

 Within the context of climate and weather related disasters
 CIMH, CDEMA, CMO HQ, CCCCC, CEHI among others 

poviding services, solutions and innovating
 NEMOs and stakeholders defining national needs and 

innovating at the national level if capacity permits

Effects of Technical & Human Capacity on 
Disaster Risk Reduction in the Caribbean
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Caribbean Meteorological Organization 
(CMO)

CMC

CIMH CMO
HU CMF

 Caribbean Meteorological 
Council (CMC)

 Caribbean Meteorological 
Organization – Headquarters 
Unit (CMO-HU)

 Caribbean Institute for 
Meteorology & Hydrology 
(CIMH)

 Caribbean Meteorological 
Foundation (CMF)

Organs
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CMO Functions

 Provision of meteorological 
services to civil aviation ;

 Co-operation with other services 
to provide an efficient hurricane 
warning system;

 Provision of meteorological 
information and advice to Member 
States ;

 Collection and analysis of all 
relevant meteorological data 
available and publication of 
results;

 Co-operation with meteorological 
services; 

 Execution of basic scientific 
observations in keeping with its 
objectives;

 Participation in the work of the 
appropriate international 
organizations particularly the 
World Meteorological Organization 
and the International Civil Aviation 
Organization ;

 Participation in work in applied 
meteorology, agricultural 
meteorology, hydrology and 
associated research of direct 
interest to the Region 

 Co-operation with all relevant 
scientific institutions 

The functions of the Organization include:
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CMO Member States

Anguilla
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
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Mandate of the Caribbean Institute for 
Meteorology & Hydrology (CIMH)

“… to assist in improving and developing the 
Meteorological and Hydrological Services as well as 
providing the awareness of the benefits of 
Meteorology and Hydrology for the  economic well-
being of the CIMH member states.  This is achieved 
through training, research, investigations and 
the provision of related specialized services 
and advice”.



 WMO Regional Training Centre - Train 
various categories of meteorological 
and hydrological personnel 

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

 Regional Climate Data Centre - Data 
collection, storage, & dissemination

 Regional Instrument Centre –
Develop, maintain, repair, and 
calibrate meteorological & hydrological 
instruments 

 Regional Centre of Excellence for 
Satellite Meteorology

 Advisor to regional governments on 
matters related to meteorology, 
climate & hydrology

 Provide specialized services to industry



This image cannot currently be displayed.

Meteorology Training

 WMO professional programmes
– Entry Level Technician (6 months)

 2 courses conducted per year
 11 persons trained in 2006

– Mid Level Technician (8 months)
 1 course per year
 On-going course has 3 students

– Senior Level Technician (18 months)
 1 course every two years
 On-going course has 2 students
 Next course starts in January 2008

– Applications of Meteorology
 Provides joint training in agrometeorology, hydrology,

and climatology
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Meteorology Training

• B.Sc. Degree (joint with the University of the West Indies)
– Students in this programme are fully registered at the

University but receive instructions in meteorology from staff of
the Institute.

M.Sc. Natural Resource and Environmental Management 
specializing in Applied Meteorology (joint with CERMES, University of 
the West Indies)

– The programme provides students with training in advanced 
techniques suitable for the analysis of meteorological and 
hydrological data and their application in various sectors of 
the regional economy.

• Marine Forecasting

• Online/Distance Learning Courses for NMHS Staff
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Hydrology Training

 Hydrological Observers
– Four week course designed to train technicians on applications of

hydrology databases, basic hydrometeorology observation techniques,
and field activities.

 General Technicians
– Six month course with students being trained in the fundamentals of

surface water hydrology and hydrogeology. The course also covers water
quality monitoring, basics of surveying, and instrument maintenance.

 Higher Technicians
– This is an eighteen months course and is designed to allow personnel with

several years experience to gain further knowledge in hydrology
 M.Sc. Natural Resource and Environmental Management 

specializing in Water Resources Management (joint with CERMES, 
University of the West Indies)

– The programme provides students with training in advanced techniques 
suitable for addressing a broad range of water resources issues.
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Regional Instrument Centre

 Regional Instrument Calibration Laboratory
– Establishment of the instruments calibration lab established in 2007
– Currently moving towards ISO certification

 Sea Level Monitoring and Equipment Maintenance
– CIMH currently involved in redevelopment of sea level monitoring stations across the 

Caribbean
– CIMH will be responsible for maintenance of several of these stations

• Support for International Research and Development Projects (NASA, U. 
Miami, Max Planck Institute and CCCCC)

• Instrument installation (lidar and small radar systems)
• Monitoring and Maintenance 

• Regional Maintenance/Support
– CIMH continues to support requests from regional meteorological office and 

governments
• Research and Development

• Developed a data-logger and rain gauge recording system (hardware and software 
customizable to client needs)





SPI values for March 2010,
CIMH, St. James
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CIMH Regional Products Supporting 
Disaster Risk Reduction



CIMH's regional numerical weather products used by NMHSs 
to support development of national forecasts

CIMH Regional Products Supporting 
Disaster Risk Reduction



CIMH Regional Products Supporting 
Disaster Risk Reduction





Most significant changes in projected rainfall, especially for 
the Northern and Southern Caribbean
N. Caribbean- projected decrease in precipitation of at 
least 20-30%
Eastern Caribbean there is no significant change, 
generally the precipitation is projected to either increase or 
decrease by up to 10% with a bit more increase projected 
for the northernmost Leeward Islands/Lesser Antilles
Southern Caribbean precipitation is expected to increase 
especially across northern Guyana and Venezuela where 
increases of about 20-30% are predicted. 

CIMH 20-km Resolution Climate Simulations
(June, July & August 2100) 

Work funded by the World Bank, 
CCCCC and MRI Japan

CIMH Regional Products Supporting 
Disaster Risk Reduction
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Examples of Ongoing & Planned 
Regional Projects

 CCRIF Excess Rainfall Parametric Insurance Product
 Based on model outputs due to limted hydro-meteorological data to 

support a data-driven model.

 Caribbean Water Initiative (CARIWIN)
 6 year pilot project being implemented in Jamaica, Guyana and 

Grenada with McGill University through assistance with CIDA

 Supports water resources management training from the national to 
community levels

 Installation of hydro-meteorological equipment 

 CADM Phase II (CDEMA & Japan International Cooperation Agency)

 Supports flood risk management in 6 CARICOM Member States)

 Supports upgrading of hydro-meteorological networks in participating 
countries

 Supports installation of hydrological databases;
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Ongoing & Planned Regional Projects

 Completion of the Caribbean Meteorological Organization 
(CMO) Doppler Radar Project

 Provides information to support rainfall estimation and location as 
well as other meteorological variables

 UNDP/Italy Enhance Resilience to Reduce Vulnerability
 Will be executed in Barbados and OECS

 Implementation of a decision support system to reduce hydro-
meteorological risk

 Improvement of hydrometric networks and data real-time capture

 Expansion and enhancement of hydrometric networks in the 
OECS (USAID?)

 Completion of the Caribbean Sea Level Monitoring Network
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 Carib-HYCOS (France & WMO)
 Expansion of hydrometric networks and data capture in participating 

countries

 Specialized water resources management training

 Capacity Building for Water Programmes in Higher Education 
in the Caribbean (CapCar) (EduLink)

 Series of specialized short courses to support capacity building in 
water resources

 GEF Integrating Coastal Areas and Water Resources 
Management (GEF-IWCAM)

 Capacity building in participating countries to implement an 
integrated approach to the management of watersheds and 
coastal areas. 

Ongoing & Planned Regional Projects
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Ongoing & Planned Regional Projects

 Advanced Flood Forecasting System (CIMH, CARICOM & 
Japan)

 Couples numerical weather products with physical hydrological models 
to forecast flood potential in watersheds

 Currently implemented in Haiti and will be ported to CARICOM 
Member States

 Satellite Flood Pilot Project (NASA, CSA, CDEMA, CIMH and 
others)

 Support for pre- and post-flood assessments through the delivery of 
satellite based products

 Development of a Sustainable Environmental Database for the 
Caribbean (IDB, CCCCC and CIMH)

 Comprehensive database to support environmental 
monitoring, change detection and modeling 
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 Regional gaps can be identified
 Facilitates integrated and coordinated decision-

making
 Resources can be shared
 Risks can be identified and prioritized and 

addressed

Benefits of a Regional Multi-Hazard 
Platform
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 Facilitate multiple simultaneous users
 Decision-makers & modelers

 Facilitate multiple uses
 Modeling and visualization of spatio-temporal information
 Data archive data ingestion
 Information dissemation to multiple stakeholders in realtime

 System must be extendable and adaptable
 System must be able to accommodate and reflect regional  

hazards, vulnerabilities and geographic realities
 Provide an effective mechanism for determining and 

communicating risk
 Low cost and be accessible 24/7

Key Features of a Regional Multi-Hazard 
Platform
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The Italy/UNDP Enhancing Resilience to 
Reduce Vulnerability Project

 Goals
 Strengthening civil protection mechanisms through capacity 

development for early warning systems, information 
dissemination, and institutional coordination for disaster 
management and response in CARICOM member states

 Expected Outputs
 Sustainable network of real-time decision support centres to 

facilitate early warning and post disaster recovery established 
and fully integrated into national and regional planning

 Strengthened national disaster mechanisms to incorporate best 
practices in volunteerism; enhanced institutional capacities; 
and support to tsunami public education programs.

Enhanced regional and national capacities for disaster risk reduction associated
with natural, environmental and technological hazards, within the broader context
of hydrometeorology and climate change; and for effective disaster recovery.
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The Italy/UNDP Enhancing Resilience to 
Reduce Vulnerability Project

 Partnerships
 Funding agency

 Government of Italy
 Executing agency

 UNDP (Barbados and the OECS)
 Implementing agency

 Caribbean Institute for Meteorology & Hydrology
 Beneficiaries

 Barbados and the OECS sub-region
 Partnerships

 International Federation of Red Cross and Red Crescent 
Societies (IFRC), Caribbean Disaster Emergency 
Response Agency (CDERA), and CIMA Research 
Foundation (Italy)
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 Enhancing the network of real-time decision support centres 
for early warning systems the project intends to achieve its 
objectives through the following strategic approaches

 Facilitating real-time sharing of hydrometeorological data 
across the sub-region through installation of equipment, 
integration in existing networks and development of a 
sustainable management strategy

 Capacity building for use of real-time hydrometeorological data 
as a decision support system for early warning systems and 
policies

 Creation or enhancement of a plan for acquisition of new 
hydrometeorological data

Italy/UNDP: Component 1
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• Each Regional Center of Civil 
Protection has the 
responsability of meteo-
hydrological alerts in its 
territory

• Coordination by the National 
Department of Civil 
Protection

• Expert centers (CIMA, Italian 
Space Agency - ASI, …)

Italy/UNDP: Component 1
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 The ultimate goal is to construct an operational platform to 
support real time decision making within Barbados and the 
OECS using a hybrid of the Italian system;

 For sustainability, the Italian platform is open and 
extendable; however, the recurrent costs will need to be 
managed;

 The platform will blend the Italian system with the Caribbean 
realities and objectives to develop a Caribbean platform that 
can be supported byregional and international donors.

 The platform will be used to support risk prioritization and 
gap analysis. 

Italy/UNDP: Project Management
Big Picture
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CIMH either entered into or expanded existing technical services 
agreements and contracts with regional and international 
institutions in 2010

– Signed agreements with the UNDP (Barbados & OECS) and CIMA 
Foundation (Italy) to support the project “Enhancing Resilience to Reduce 
Vulnerability”;

– Expanded existing the existing MoU with the Caribbean Catastrophe Risk 
Insurance Facility to support their expanding scholarship programme for 
students from CCRIF Participating States and the to support staff 
development activities at CIMH;

– Signed a contract with the ACP-EU Science and Technology Programme to 
support the CAMI project;

– Signed a MoU with CCCCC to establish climate monitoring systems in 
Dominica's forests;

– Currently finalizing a MoU with the CARICOM Secretariat to access funds 
from the Japan-CARICOM Friendship and Cooperation Fund to support the 
project “Establishment of Regional Capacity and Expertise for Addressing the 
Impacts of Future Climate Change on Energy Demand in CARICOM 
Countries;

Research, Development, Technical & 
Advisory Services, & Collaborations
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CIMH either entered into or expanded existing technical services 
agreements and contracts with regional and international 
institutions in 2011

– Expects to sign a MoU with the Max Planck Institute for Meteorology (MPI-M) 
in April 2011;

– Expects to sign a new Agreement with the CCRIF to extend the Haiti work to 
implement a similar activity for Saint Lucia;

– Expects to sign an Agreement with the Caribbean Development Bank to 
support a regional data rescue programme;

– Expects to work with the World Bank to develop and conduct training courses 
in climate and agricultural risks;

– Expect to work with the Canadian Space Agency on the likely development of 
a MoU to support dissemination and training related to RadarSat products;

– Will collaborate with the Inter-American Development Bank (IDB) and the 
CCCCC to house a regional environmental database at CIMH;

Research, Development, Technical & 
Advisory Services, & Collaborations


