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Regional Workshop on Climate Services at the National Level for the Caribbean 

 

Port of Spain, Trinidad and Tobago, 29-31 May 2013 

 

Final Report 

 

1. Introduction 
 
1.1  The World Climate Conference - 3 held in 2009 decided to establish a Global Framework 
for Climate Services (GFCS), an international framework to guide the development of climate 
services. The vision of the GFCS is to enable society to better manage the risks and 
opportunities arising from climate variability and change, especially for those who are most 
vulnerable to such risks. This will be done through development and incorporation of science-
based climate information and prediction into planning, policy and practice. The greatest value of 
the GFCS will occur incrementally through the delivery of a multitude of climate services at 
national or local levels. 
 
1.2  The High Level Taskforce (HLT), constituted to further develop the GFCS concept and 
scope out the next steps in its implementation, enumerated eight principles to ensure that the 
GFCS provides the greatest benefit to those who need climate services the most. Principle 1 
emphasizes that all countries will benefit from GFCS, but priority shall go to building the capacity 
of climate-vulnerable developing countries. 
 
1.3  The HLT recommended that by the end of 2017, access to improved climate services 
should be facilitated globally in four priority sectors (agriculture, disaster risk reduction, health 
and water). Climate information will normally be tailored to suit a range of purposes – from advice 
to political leadership through guidance to government administrators, to support for the wide 
diversity of community interests, including industry and commerce. The process will typically 
involve the translation of temporal and spatial information about the climate into decision support 
tools to suit the needs of specific sector applications, with the means of carrying out the 
translation underpinned by applied climate research that targets each climate sensitive sector. 
 
1.4  Climate-sensitive developing countries stand to gain the most from better climate 
information but are often precisely where climate services are weakest. The Framework will give 
priority to capacity building in these countries. 
 
1.5  It is with this background that the World Meteorological Organization (WMO), the 
National Oceanic and Atmospheric Administration of the United States of America 
(NOAA),United Nations Educational, Scientific and Cultural Organization (UNESCO), the Food 
and Agriculture Organization (FAO), the Caribbean Meteorological Organisation (CMO) and the 
Caribbean Institute for Meteorology and Hydrology (CIMH) organized the Regional Workshop on 
Climate Services at the National Level for the Caribbean (alias Caribbean Climate Services 
Workshop – CCSW)from 29-31May 2013 in Port of Spain, Trinidad and Tobago. 
 
1.6  Seventy five experts participated in the workshop (Annex I) including participants from 18 
countries in the Caribbean i.e., Anguilla (UK), Antigua and Barbuda, Aruba, the Bahamas, 
Barbados, Belize, British Virgin Islands (UK), Cuba, the Cayman Islands (UK), Curaçao, 
Dominica, Grenada, Guyana, Jamaica, Montserrat (UK), St. Kitts and Nevis, St. Lucia, St. 
Maarten, St. Martin (France), Suriname, Trinidad and Tobago with a representation of their 
respective NMHS or local meteorological authority, as well as the Trinidad and Tobago Water 
and Sewerage Authority (WASA)/Water Resources Agency (WRA), the Grenada Agriculture, 
Lands, Forestry, Fisheries & The Environment, the St. Vincent and the Grenadines Central Water 
and Sewerage Authority (CWSA)/Water Resources Unit, the Deutscher Wetterdienst (DWD), the 
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Turks and Caicos Tourist Board, the Bahamas Water Resources Management Unit (WRMU), the 
Caribbean Natural Resources Institute (CaNaRI), the Meteorological Service of Canada, 
Columbia University of New York, the Guyana National Agriculture Research Extension Institute 
(NAREI), the Jamaica Water Resources Authority, the Barbados Ministry of Agriculture, the 
Jamaica Rural Agricultural Development Authority (RADA), the University of the West Indies 
(UWI) at Mona, the Jamaica Office of Disaster Preparedness and Emergency Management 
(ODPEM), the Global Water Partnership (GWP) – Caribbean C/o NIHERST, the Trinidad and 
Tobago Trust for Sustainable Livelihoods, the Dominica Ministry of Health, the Trinidad and 
Tobago Institute of Marine Affairs, the Barbados Ministry of Health, the Finnish Meteorological 
Institute (FMI), the Caribbean Farmers Network (CaFaN), the Clarence Fitzroy Bryant College, 
the Trinidad and Tobago Ministry of the Environment & Water Resources, the Barbados Water 
Authority (BWA), the Inter-American Institute for Cooperation of Agriculture (IICA), the Cropper 
Foundation, PANOS Caribbean, the Caribbean Community Climate Change Centre (CCCCC), 
the United Nations Office for Project Services (UNOPS), the Caribbean Agricultural Research 
and Development Institute (CARDI), Caribbean Community (CARICOM) Secretariat, Caribbean 
Fisheries Resources Mechanism (CFRM), Caribbean Institute for Meteorology and Meteorology 
(CIMH), Caribbean Meteorological Organisation (CMO), Food and Agriculture Organization 
(FAO), International Federation of Red Cross and Red Crescent Societies (IFRC), International 
Research Institute for Climate and Society (IRI), United Nationals Educational, Scientific and 
Cultural Organization (UNESCO), USAID, World Meteorological Organization (WMO) and 
Trinidad and Tobago participated in the workshop. 
 
1.7  The workshop was organized in ten sessions (including opening and closing sessions) 
covering different aspects such as an Introduction to the GFCS, Provision and Application of 
Climate Services, Climate Services and Development, Capabilities for the Provision of Climate 
Services at National Level, Needs for Climate Services – Current Interfacing Mechanisms, 
Developing Climate Services at the National Level and Communication of Climate Services to 
users, Linking in with Global, Regional and National Opportunities, Charting the Way Forward. 
Detailed programme for the workshop is shown in Annex II. 
 
2. Opening of the Workshop 
 

2.1 Mr Shakir Baig, Acting Director, Trinidad and Tobago Meteorological Services welcomed 
all the participants to the workshop on behalf of the Government of Trinidad and Tobago.  
 
2.2 Mr Tyrone Sutherland, Coordinating Director of the Caribbean Meteorological 
Organization welcomed all the participants to the workshop on behalf of all National 
Meteorological and Hydrological Services of the sixteen English speaking countries in the 
Caribbean. 
 
2.3 On behalf of the Regional Association IV of the World Meteorological Organization, Mr 
Albert Martis, Vice-President RA IV (North America, Central America and the Caribbean) 
welcomed all the participants to the workshop. 
 
2.4 On behalf of Mr Michel Jarraud, Secretary-General of WMO, Mr Filipe Lúcio, Head of the 
GFCS Office in WMO welcomed all the participants to the workshop and opened the workshop. 
 
3. Introduction to the GFCS 
 
3.1 Mr. Filipe Lúcio, Head of the GFCS Office at the WMO Secretariat made a Key Note 
Presentation setting the context for the GFCS. He stated the concern that countries trying to 
make the best out of development initiatives are hampered in their goals by natural hazards 
arising from the impacts of climate variability and change. While climate information is currently 
available from the very short time scale to far future projections, many countries are not yet able 
to make full use of these capabilities and knowledge at the national level and hence reduce 
climate risk. The GFCS is set to address this concern. In this context, climate Services can be 
defined as providing climate info in a way that assists decision making by individuals and 
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organizations. A service requires appropriate engagement along with effective access 
mechanism and must respond to user needs. As such, climate services consist of 1) the 
accumulation of knowledge about the past, present & future climate system; 2) The development 
and delivery of products and advice based on knowledge; 3) The use and effective application of 
results to help support certain decision making processes. 
 
3.2 The priority areas identified under the GFCS include agriculture/food security, water 
resource management, disaster risk reduction and health. All interconnected, these areas 
warrant a systematic and coordinated approach. In his presentation, Mr. Filipe Lúcio mentioned a 
number of pre-requisites and principles for the introduction of climate services under GFCS. 
These include the following: 1 - Priority shall go to building the capacity of climate-vulnerable 
developing countries (70 countries need support to strengthen their capabilities); 2 - Ensure 
greater availability of, access to, and use of climate services for all countries; 3 – The GFCS will 
be implemented at three geographic domains; global, regional and national; 4 - Operational 
climate services will be the core element of the Framework; 5 - Climate information is primarily 
an international public good provided by governments, which will have a central role in its 
management through the Framework; 6 - Promote free and open exchange of climate-relevant 
observational data while respecting national and international data policies; 7 - The role of the 
Framework will be to facilitate and strengthen, not to duplicate; and 8 - Built on user needs 
through user – provider partnerships that include all stakeholders. 
 
3.3 The GFCS consists of components (or pillars) with capacity building across all levels: 
1) UIP user interface platform – mechanism to provide interaction between providers, users and 
stakeholders/decision makers (determining the usefulness, effectiveness, dialogue, feedback, 
improving literacy of users, among others); 2) Climate Services Information System – the driving 
engine for the production and dissemination of climate services; 3) Observations and Monitoring 
– key to making predictions, but there is a need for socio-economic data to facilitate the 
assessing of risks, impact, etc.; and 4) Research, modelling and prediction – to enhance 
understanding of the climate system, its predictability and determine socio-economic benefits 
impacts. In other words, the UIP can be anything bringing users and providers together, including 
fora, virtual networks, etc. and may take different forms and shapes, at global, regional, national 
and community level. At the national level, it focuses on improving literacy and advocacy and 
outreach. Observations and monitoring that address the need for new and quality observations, 
digitization of existing records to remove or reduce spatial gaps and sustaining systematic 
observation, while also adding socio-economic data to data from the physical environment. The 
CSIS can be defined in three dimensions, namely all necessary actions (leading to product and 
service delivery) across timescales (from weekly to decades) at any level from local to global. 
The CSIS will be supported by a solid foundation in the science of the Climate System, with a 
research focus delineated by WMO’s World Climate Research Program (WCRP) in the so-called 
grand challenges. All above components require capacity development. 
 
3.4 Implementation priorities for the GFCS include: 1) Governance, leadership and 
management capacity to take the Framework forward; 2) Capacity development; 3) 
implementation of specific projects to fill the gaps identified through the various consultations 
undertaken under the pillars and priority areas of the GFCS: To this end, initial implementation 
activities are particularly aimed at strengthening capabilities at regional level. Through the pilot 
projects real societal benefits will be realized. The pilots will also facilitate the development of 
guidelines for their rollout and expansion to other parts of the world. One example of the early 
implementation process was the publication of the Climate and Health Atlas by WMO and the 
World Health Organization (WHO). Other important examples the initiation of pilot projects in 
Burkina Faso, Chad, Mali and Niger and the regional workshops held in Bangkok and Port of 
Spain; 4) Improving climate observations in data sparse areas; and 5) Promote partnerships 
among stakeholders for addressing gaps and priorities. 
 
3.5 Addressing a question on the sustainability of the GFCS business model, Mr. Filipe Lúcio 
noted that sustainability is key since national institutions lack visibility and therefore investments 
and support. The GFCS should be positioned as a key element as countries put in place 
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initiatives and development programs. For instance, if one is to build a dam, the engineers will 
follow guidelines, but in the absence of indications of climate or extreme events, they will not 
include them in their plans, meaning the dam could be built with inappropriate thresholds. Very 
often developing countries build infrastructure without the availability or use of climate 
information, demonstrating the critical need for climate services as the non-use of climate 
information in decision-making processes can result of missed development opportunities. 
 
3.5 Mr. Filipe Lúcio answered a second question on how to connect existing frameworks to 
avoid wasteful funding and how GFCS will distinguish itself by stating that the Framework will not 
duplicate, but facilitate and strengthen. This is done through 1. the implementation plan (which 
involved a massive consultation phase) to come down to the regions and countries to identify 
very specific needs as there is no “desktop support”; 2. A compendium of services – we should 
work together in supporting the user’s and stakeholder’s mandate and activities – e.g. work with 
WHO, FAO with lead in those UN institutions – so they take ownership. Thus, a way must be 
found to do this all effectively so as to not miss out on existing and necessary new activities. 
 
3.7 The issue was raised that international organizations like FAO and UNESCO are already 
very active in many of the goals of GFCS, but often do not include the meteorological services. 
The question coming out of this was how we can move those organizations to ensure their 
cooperation and coordination with Met Services. Mr. Filipe Lúcio mentioned that an important 
action is developing the type of interface of all actors involvement at the national level 
(Framework for Climate Services at National Level), to identify the key actors and institutions. 
There are challenges in some parts of the world – some communities have longstanding 
collaboration with FAO, whereby lessons learnt can be applied to other areas. To this, Dr. 
Selvaraju Ramasamy of FAO who takes part in several projects in the Central American region, 
mentioned that in all projects with valuable services for farmers, FAO involves and engages Met 
Services along with information users (Ministries etc.) and do recognize the need for 
coordination. 
 
4.  Provision and Application of climate services 
 
4.1 This session was dedicated to documenting and providing details of services that are 
being provided by various institutions to the region and lessons learned on development and 
applications of climate services in various regions.  
 
4.2  The chair, Dr. Selvaraju Ramasamy, welcomed all to the session, and introduced the 
session by way of the question, “What are the key lessons Caribbean governments have to learn 
from the applications of climate services from various sectors, based on their experiences from 
other regions of the world?” Eight speakers were introduced along with the rapporteur, the first 
four speakers: Dr. Roger Pulwarty from NOAA, Dr. Simon Mason from the IRI, Dr. Stephen 
Zebiak from the Climate Services Partnership (CSP) and the IRI, and Dr. David Farrell from 
CIMH. These spoke on the topic, “Experiences on the provision of climate services of direct 
relevance to the region.” Each speaker was allotted a ten minutes ppt. presentation to be 
followed by a question and answer session after they completed their presentations. 
 
4.3 Dr. Pulwarty’s presentation spoke of the work NOAA is doing in the Caribbean. He 
started by looking at “the activities of NOAA in the Caribbean and the partnerships we have 
engaged over the years.” He further stated that “NOAA has many faces in the Caribbean, and 
people know us through hurricane forecasting, climate prediction and adaptation, fishery 
management throughout this region, mapping and monitoring of marine eco-systems. We have 
about 150 programs and projects throughout the Caribbean region and people ask why, when we 
have so many things, are things not better? This is why it is critical that we speak in terms of 
services regarding climate prediction and adaptation.” He further stated that NOAA’s projects in 
the Caribbean “provide skills and services, and products, monitoring and resource management, 
but most critical thing that is contingent on services is that these are routinely shared, which is 
quite a different thing from running a one off project.”  
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4.4 Dr. Pulwarty then continued his overview of NOAA studies for the Caribbean, detailing 
how they work with the people. NOAA carries out studies on monitoring and research on the 
North Atlantic Oscillation (NAO), climate variability, and El Niño Southern Oscillation (ENSO). 
The idea is to monitor and measure types of indicators on several time scales from days to 
seasons to years. (NOAA provides this information routinely, not only on websites, but through 
these programs and projects, amongst others.) Trends over time and measurements where the 
standards are accepted through the regions from the Inter-tropical Convergence Zone (ITCZ)  to 
other studies for understanding the basic kind of data variability, monitoring, and projecting 
change, For instance, NOAA collaborates with many agencies on sea and temperatures over 
land. First and foremost, NOAA is an active member of WMO, with a recent work focus on 
GFCS, CariCOF and partnership with CIMH. A summary of climate impacts came from 
partnerships between NOAA and CIMH as policy makers and could then be used by the Climate 
Service Partnership (CSP) to further examine and determine impacts. However, more important 
are partnerships with several centers on how to interpret data? As an example of such 
partnerships, Dr. Pulwarty mentioned collaborative work with the University of West Indies (UWI) 
in developing training on impact and vulnerability at the Masters level and not merely as a 
training course.  
 
4.5 The next question Dr. Pulwarty addressed in his presentation was why training is critical. 
By means of analogy, he commented that just providing a person with a board, nails, and a saw, 
will give them capacity to make them a carpenter. The idea is to engage partnerships to do these 
assessments. NOAA has sixty graduates in the region to act in the areas of Climate Impact 
Assessment in Agriculture, and Disaster Risk Reduction. They have done work in Trinidad, 
Guyana and various Caribbean Islands in a changing climate and developing methodologies for 
vulnerability assessment in the Caribbean to inform adaptation in the region. 
 
4.6 Finishing his presentation, Dr. Pulwarty mentioned NOAA’s strong partnership with the 
Caribbean Community Climate Change Center on a coral reef program, involving a network 
tracking ocean acidification to monitor changes in pH in the region from 1988 – 2008. Results 
show that the waters within and surrounding the Caribbean are some of the most intensely 
acidifying in the world, affecting coral life. The idea behind the partnership is the active 
engagement in coral bleaching early-warning. NOAA manages fisheries, a critical and often 
missing part from most climate impacts studies and climate services from around the world. 
Finally, NOAA also contributes actively to understanding the Caribbean strategy for fisheries 
management, a strategy up for review this year to improve conservation and management. He 
concluded by noting that there is also a lot the Caribbean region can teach the US. 
 
4.7 The next presentation was given by Dr. Mason, who began by stating that lessons 
learned from global partnerships were relevant to developing climate services and not only to 
humanitarian services. Further, the first lesson learnt is to start with ‘wants’ and not ‘needs’. Most 
communities have far too much. They already have Standard Operational Procedures (SOPs) 
and to try and introduce more information and to expect these communities to take up more of 
this information will not happen immediately. Development of partnerships starts with the 
community being interested in the information, weather information, not climate information. This 
means weather products should not be ignored. People generally do not recognize the difference 
between weather and climate recognized in the scientific community. Precipitation information 
should be kept as simple as possible, not simpler, otherwise you get into confusion with the 
information. In a partnership with the Red Cross, it was found that specific information is needed, 
at the failure of which a product or service will become potentially un-useful and distracting. One 
should identify the questions the user community are asking and just answer those, e.g. can we 
expect heavy rainfall in the next few days? An answer could be ‘Look at the [rainfall forecast] 
map, it shows lots of blue. This tells you “you will be getting lots of rainfall,” but it does not tell you 
where you will get heavy rainfall. The lesson learnt is that one should answer the simple question 
‘where do I need to worry?’ 
 
4.8 Then, Dr. Mason drew the attention to the need of focusing on tailoring services, arguing 
against a ‘one size fits all’. A wealth of information can be understandable to scientists, but may 
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not be helpful to a number of users. One set of information for one set of users may not be 
relevant for another set of users. One needs to multiply the range of products when thinking of 
developing a wide range of climate services in this region. A critical question to be answered is 
who will take the lead in the language of the GFCS. There is an important principle from down 
scaling, being ‘right scaling’. Being able to generate information for 2084 does not mean that it 
will be reliable. In working with the Red Cross on the scale at which information is useful to 
operate, to make a decision one is interested in, it was found that not only spatial downscaling, 
but also temporal downscaling is required. Dr. Mason concluded by asking when planning for 
climate change in the Caribbean, what are the programs that are required in the region in 
anticipating much drying? We are making plans for the next 50 years rather than the next 100 
years which is the scale most of us work in. 
 
4.9 The next presentation was made by Dr. Zebiak on behalf of CSP. He began by a word of 
thanks and stating his objectives to be join the discussion on what the issues and activities are 
for climate services in the Caribbean region and to tell about an issue about a year and a half 
away from us: climate services – what they are and what their value is to the Caribbean region. 
 
4.10 First off, Dr. Zebiak explained what the Climate Services Partnership is. CSP is an 
informal, non-governmental initiative made up of the private sector of between one and two 
hundred members working together on various aspects of climate services: undertaking research 
for implementation, computer modelling, evaluation etc. CSP is fundamentally a grassroots effort 
of organization that are working together because they are already active in and interested in 
climate services. Those organizations are recognizing there is value in creating an ‘institutional 
space’. In such a space, the different actors can relate to each other more actively in a few 
areas, in particular how they may be able to transfer knowledge. Such a space should allow 
organizations to gain and develop skill and knowledge in their own way, but where collaborations 
between players go beyond their own practices. These organizations are coming together as 
interested parties to form a partnership at their own initiative. As such, CSP was created in 2011 
at the first International Conference on Climate Services in New York. CSP is organized such 
that a coordinating group at the IRI keeps track of and communicates what is being done in the 
area of climate services and what is needed to carry out the work the partners agree on. 
Therefore, the current participation is quite diverse by nature, with a number of government 
offices and other international organizations, NGOs, some private sector partners, and research 
organizations. One of the coordinating group’s recent decision, Dr. Zebiak continued, is how we 
can efficiently learn from each other and develop good standards of practice. Nobody has all the 
answers, nor has anybody dealt with all the issues as yet but, collectively, there is a great wealth 
of knowledge that is hardly manageable to any singular participant. So the idea that makes it 
easy to exchange knowledge is very much at the heart of CSP’s initial priority.  
 
4.11 In thinking of the levels of effort required to identify best practices, Dr. Zebiak mentioned 
a number of actions undertaken by CSP. First, a resource was created to document which 
activities in the area of climate services are happening and which governance structures – 
however few –have been developed throughout the world. Second, an initial set of studies was 
undertaken, jointly with the GFCS, Mr. Lucio’s office, who compiled approximately 70 case 
studies. A finding was that, if the meteorological services at this stage are not to become 
obsolete, we have to improve on what is already happening. Third, research is being conducted 
by means of case studies. These studies are recorded by participating organizations and are 
facilitated by a third party which is to talk to a lot of different players in the area of climate 
services. The idea is to identify accruing benefits from the climate services provided and what 
are the costs involved in getting there. These are the kind of essential questions to be answered 
if climate services are to be up-scaled. Dr. Zebiak then gave an example of a program in Mali 
operating for over thirty years. There is also another activity being done together with the 
Research Program on Climate Change, Agriculture and Food Security (CCAFS), climate change, 
agriculture, and food security through the courtesy of the IRI looking at agricultural activities in 
India.  
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4.12 Then, Dr. Zebiak turned to some results from a second category of case studies. He 
showed a graph showing among approximately 40 cases which cut across a variety of different 
sectors, and issues, with the largest group being disaster and water. These cases cover all the 
regions of the world, but most initially range from the sub-national scale up to regional scale and 
from the weather to the climate timescale, the larger being weather-related. Many issues 
emerged: firstly, all activities seem to experience capacity gaps of some sort, with one of the 
most important issues being how information can be effectively communicated and improved; 
secondly, there is a line between the providers that involves communication. Capacity on the part 
of providers deals mostly with reports by the providers who have capacity gaps of their own, 
users also feel capacity gaps. Funding was an issue with some of them, though not all. The full 
analysis is being published and will be available reasonably soon and will be available on the 
CSP website. Elaborating on the issues, Dr. Zebiak stated that the first issue of capacity is not 
just a matter of creating the initial capacity, but a continuous process and investment as 
information, Institutions and decisions change over time. Another issue is that of the user 
interface: the process, boundary, and space where science, information and decisions meet to 
identify opportunities that add value by correct decision making as well as to identify the 
necessary steps to be taken to achieve this and to translate the information. A further issue is 
working with existing infrastructure. In many instances programs were in place, institutions were 
in place. Documenting these did not require creating a new institution, nor financing and initiating 
a new large-scale project. It could be done efficiently by taking advantage of existing institutions 
and programs through alliance building on climate services. Climate services are not the end 
goal, Dr. Zebiak continued, climate services must have processes, policies and plans in place for 
decision making. It concerns managing the risks and opportunities arising from climate change 
and climate variability, about decisions to be made and about whether and where climate 
information, amongst others, fit in achieving this goal. This requires an integrated approach. 
 
4.13 On the functioning of CSP, Dr. Zebiak mentioned the following: members communicate 
ongoing activities on valuation. How to efficiently evaluate climate services and improve 
effectiveness? CSP has a group working on methodologies who has created a new template, but 
additional studies are being done in the meantime. Also, how to evaluate climate services from a 
socio-economic cost/benefit stand point? Another CSP activity looks at the existing resource and 
training, particularly at climate services implementation, more than the technical past. A joint 
effort with Europe resulted in the creation of knowledge exchange, meaning creating a way to 
exchange knowledge through discussion on an ongoing basis in an affordable way that does not 
require CSP to find people all around the world. A web-based facility was created to feature 
papers and discussion and to pass on knowledge. Finally, CSP as an open partnership is trying 
to communicate with the Caribbean region this year [amongst others at the third International 
Conference on Climate Services in Jamaica in December]. Dr. Zebiak concluded by encouraging 
institutions from our region to become part of the partnership, with instructions found on the CSP 
web site. 
 
4.14 Before starting his presentation, Dr. Farrell pointed out in the context of frameworks that 
the GFCS integrates within the existing framework in the Caribbean region, and it integrates 
within the Caribbean Community (CARICOM)’s Liliendaal Declaration on Climate Change and 
Development. Two sections highlight a paper recently written by Dr. Farrell et al. as to why the 
Liliendaal Declaration supports the implementation plan that 5C’s, including Dr. Trotz, put 
together in areas such as capacity development, network. That is not a paradigm that exists on 
its own, but integrates within the regional frameworks that Heads of Governments have dictated 
and mandated. Another point made by Dr. Farrell was that, in decision making, the recent focus 
has been primarily on weather and dealing with weather-related risk. The challenge now is to 
start integrating the weather within the context of climate because the outcome in terms of 
impacts and scenarios, depend on the local climatic environment. In addition, for the past 40 
years, the region has been dealing with weather and resilience to its impacts. The next 40 years, 
50 years or 100 years will be about adapting to climate. We must move to a new paradigm where 
we are finding that socio-economic losses lie within the climate context. 
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4.15 In his presentation, Dr. Farrell showed images of a landslide in Dominica. Streams 
formed a lake sitting behind an unstable dam created by a landslide. The landslide became more 
unstable with rising water levels in the lake and eventually the dam failed after a period of intense 
rainfall. A clear understanding of the processes at play would have alerted us of the conditions 
building up to cause a failure. No casualties were counted as a result, but massive debris flow 
and the closure of a number of facilities and functions as well as the wiping out of an agricultural 
station did result. Dr. Farrell presented this as an excellent example of a situation with an 
accumulation of weather driven events in the long run, leading to sudden impact, but currently, it 
was not sought about the way it should. In April, massive landslides occurred again in Dominica, 
and the Caribbean climate outlooks indicated an above-average wet period. The information of 
potential event is present, but transferring this climate information to the right audience becomes 
critical. Dr. Farrell then gave an additional example to corroborate the latter point, e.g. a water 
reservoir in Antigua which unexpectedly ran dry (i.e., the Potsworth reservoir). In a different kind 
of example, Dr. Farrell mentioned a Standard and Poor’s assessment of Jamaica’s economy 
which stipulated that investors should be circumspect in approaching Jamaica’s debt. In doing 
so, they cite the vulnerability to natural disasters due to its location in the hurricane belt. In 
essence, this is a statement about climate and that the ability to adapt to climate is posing a 
challenge for this (and every other) country within the Caribbean. He noted that this becomes 
critical because the credit ratings agencies are now taking into account our climate vulnerability 
or our exposure to climatic risks. So action is required to deal with these particular sets of 
challenges that are being posed by climate, much of which by climate variability. 
 
4.16 As a conclusion of the issues described above, Dr. Farrell told that they lead us now into 
the whole paradigm of climate and climate variability. Climate variability is a core focus of the 
work done at CIMH: the institute has a number of regional roles and responsibilities within the 
climate context, especially critical in the Caribbean because of a common need for data and 
climate data. A common thought in the region is that there is never enough data, climatic or 
socio-economic data or the capacity to deal with existing data. However, an optimum amount of 
data needed to make a decision should be identified.  
 
4.17 Next, Dr. Farrell explained which CIMH activities evolved over time in climate data 
generation and development of climate products and services that are based on these data. 
CIMH, in its current role as WMO regional climate centre for the Caribbean (in demonstration 
phase) provides the kind of climate data for decision support. Data delivery, as a climate service, 
can be through climate archives, with CIMH building climate databases for the region, but also 
climate information derived from it, for instance in terms of climate monitoring. CIMH has been 
producing monthly summaries for the countries it serves for over 40 years. The climate data sets 
produced through this activity have spanned sufficiently long time to start delivering other climate 
services since 2000, such as a regional, seasonal precipitation outlook. This outlook provided 
potentially useful information during the drought of 2009-2010. But the language of such outlooks 
may not be meaningful to the intended audience for efficient take-up of the information. In 2008, 
CIMH created an applied meteorology and climatology section to start using the compiled 
regional data. This led to the development and operation of the Caribbean Drought and 
Precipitation Monitoring Network, which provides Standardized Precipitation Index (SPI) maps as 
a means of drought and excessive seasonal rainfall monitoring. These SPI products corroborated 
the seasonal climate outlooks in 2009, and have been useful in that the products were consistent 
with what the CARICOM Heads of Government wanted from a regional institution in taking the 
lead on drought adaptation. The next set of activities led by CIMH formed the Caribbean Agro-
Meteorological Initiative (CAMI) in partnership with WMO, the Caribbean Agricultural Research 
and Development Institute and other institutions. This initiative marked CIMH’s first attempt at 
interfacing with the agricultural sector through the Meteorological Services, involving interaction 
with farmers to provide them information communicated in a manner that it became useful to and 
usable for them to work with. One of the major outcomes was the development of regional and 
national agro-meteorological bulletins used for the countries to help inform the sectors of weather 
in the coming three months. Finally, CIMH also started to work with the engineering community 
using climate data to start developing products and services and sell it to them, with groups like 
the Caribbean Catastrophe Risk Insurance Facility (CCRIF), and other user communities. 
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4.18 After the four presentations, a panel discussion session followed with the four presenters 
and the session chair at the head table. Participants were asked to state their names, the sector 
they represent, and their country. The chairman took three questions before the panelists started 
responding. 
 
4.19 A first set of questions was asked by Mr. Ralph Farnum, Ministry of Agriculture, 
Barbados: In terms of partnerships and information dissemination to many players at the national 
level, how to best organize so that information from the Meteorological Services reach the 
ministry of Health, Ministry of Agriculture, Water Resources, and Disaster? What is the best time 
frame? And what system could integrate all of that for real time support in our planning? A 
second question was posed by Mr. Marva Walters, Caribbean Large Marine Project: Firstly, 
when talking about valuation what is regarded as climate services? Mr. Walters asked because 
the CAMI project is looking at valuation of eco-systems goods and services. His second question 
was directed to Dr. Pulwarty: Reviewing the draft NOAA Caribbean Strategy, how would the 
findings of the acidification project best be mainstreamed? A third question was posed by Dr. 
Michael Taylor, Climate Studies Group at the University of the West Indies (UWI), Mona, 
Jamaica: From the research community, how does one deal with equitable access to climate 
services, so that in any given sector you want to make sure it is not just those who have the 
easiest access that somebody can use the service to their advantage to implement something to 
the disadvantage of others who really have no knowledge of the services? 
 
4.20 Dr. Zebiak responded to the questions. Some element of climate service lies in each 
application that is designed around specific interests, decisions, processes, requiring some 
amount of interfacing. However, an underpinning of resources across the board will be needed 
on the climate information side, which can be invested in and transferred widely and in different 
applications. CSP has a working group on economic valuation which has been working for a year 
or so. First of was a field survey of literature, then there were workshops where they develop 
plans for developing guidelines. That the public can associate with eco-systems services is 
absolutely crucial, because a wide viewing angle and broad understanding is one of the primary 
benefits. On the issue of equitable practices, which has not been put on the table much as yet 
while implementation is moving forward, ICCS3 will devote a segment on equity. 
 
4.21 Dr. Pulwarty responded that, rather than saying ‘the issue is important’ yet again is that 
our actions are not commensurate with our knowledge because we do not possess enough 
information or because we do not want to take action. To the question of equity, it is not simply 
one of access (i.e., creating a network).The interaction comes from the networks that already 
exist through civil society and the NGOs. We should not land into a position of helping people do 
the wrong thing more precisely, by providing information. The network that NGOs, the economic 
community and others bring to bear has to be assessed in the same way we do with the 
Agriculture Sector, and the Water Sector. From a research setting, there are definite links 
between how NOAA operates and its identification, its value and the role of marine ecosystems. 
A new area within NOAA deals with how to implement climate services in which it tries to look 
more carefully with the marine ecosystems community on the issue of ocean acidification and the 
changes in nutrients due to the changes in nutrient currents. Marine ecosystem forms a good 
study case for thresholds in environmental systems. Rapid transitions are taking place in the 
oceans as they are in the climate system. Thresholds are more critical than trends or extremes, 
[so proper identification of those may lead to better benefits]. Care needs to be taken, however, 
that we do not only value what we can identify. Paraphrasing Peter Dracker, Dr. Pulwarty warned 
that not “everything that is important can be measured. We must not market goods and products 
while walking away from the concept of how they are used. This latter bit of the assessment of 
the consequences is critical, keeping it simple is important, but communication is not the end all 
and be all. Major changes in our system has required all to think of the transformation of how we 
think about risk; not just being amenable to communication and keeping things simple because 
there are hard decisions about where we want to go as a society, the role of climate and players 
in that context. 
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4.22 Dr. Mason responded that it is critical to know who the users of climate services are, 
However, neither humanitarian organizations, nor popular media are going to disseminate 
information for us until it is in easy to understand the language. More importantly, information 
must be easy to understand and to act on, and one should identify the exact intended use of the 
information. This does not mean telling people exactly what they should do, but it is important 
that climate information providers are providing guidance on climate action which they should be 
taking. In many of the Regional Climate Outlook Forums meteorologists come up with their own 
data which they pretty much understand, others don’t understand, it then is taken up by some 
other communication experts who translate that information to distribute, then the meteorologist 
become unhappy with it. The best examples are when the statements are not developed 
independently, when the meteorologists and the communication expert, primarily the media, the 
newspaper, can develop the information statement jointly. Simplicity is key here.  
 
4.23 Dr. Farrell responded to Dr. Taylor’s question. Given that climate services may evolve to 
become big business, there is a place for civil society, but also a responsibility for government to 
act within a regulatory process to ensure that organizations are not only concerned with the 
financial aspect. CIMH sells services because it is forced to look clearly at the business side of 
the equation for its only option for survival. To ensure survival of some of the metrological 
services, they might have to consider following the path set by the Bermuda Meteorological 
Services, which run as a business, or the UK Met Office, which is partially a business. 
Governments have to play a central role in ensuring such a transition takes place, though not for 
the sole purpose of the Meteorological Services’ survival. On time- and spatial-scale, Dr. Farrell 
commented that an integrated sector based approach, with many parties around the table, will 
involve an iterative process to tackle initial short comings. Dealing with the water sector 
separately, i.e., without the agricultural sector, will lead to problems because, in theory, there are 
coupled in a complex way. The right spatial-scale therefore will be one where the coupling 
between the sectors is addressed. Because of the complexity of the problem, trying to solve it will 
take about 10-15 years.  
 
4.24 The next question was posed by John Bowleg, Water and Sewage Cooperation, the 
Bahamas to Dr. Farrell: As far as climate variability and data goes, these are now included for 
donor organizations as justification for financial ratings or downgrades of a country. What are the 
expected impacts on the control of data to be made available to organizations and the region and 
is there a greater fear of using data against islands, i.e., in an insurance policy? 
 
4.25 Dr. Farrell responded that donor organizations are not necessarily using the climate data 
against a country. Prioritization at the national level is crucial, because with information 
originating from abroad, investors can tell when a problem should be fixed. That is causing the 
investors to become uncomfortable, which is part of the problem. When CIMH was working with 
CCRIF on an excess rainfall model, it was supposed to be called an excess flood model. The 
problem is that flooding is a concept that can mean a diversity of events. The insurance pays out 
on the basis of a flood model, but the cause of the flooding may not necessarily be excessive 
rainfall but a problem in the drainage system. The whole fear of building a flood model is exactly 
that model may identify the cause of flooding not being weather related, but an infrastructural 
problem, and one that needs to be solved. To avoid such problems, an easy solution was to look 
at rainfall, and treat rainfall as a surrogate for flooding. So we must avoid telling the wrong thing 
really well, which would give a reason for governments not to buy into a communication 
framework. 
 
4.26 Dr. Farrell then elaborated on Dr. Taylor’s question. The collaborative framework 
between the GFCS and management, is the bridge between the Met Service whose task should 
not be to perform all analysis, communication, etc. because of their current commitments. There 
should also lay a responsibility with a network of people within the universities and elsewhere 
that help understand climate impacts through published research papers. That does not strike 
him as the role of a climate service, but it is one that creates a prototype that shows guidelines of 
how to apply climate information. 
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4.27 Dr. David Johnson from replied: Dr. Farrell’s response – i.e., NMHS responsibility in 
providing climate information should be shared with a network – from the  integrity point of view, 
leads to another question: how to reconcile that [shared responsibility] with the earlier statement 
that each department is a part of a larger risk management strategy? This is looking from the 
perspective of a social sector, health.  
 
4.28 To this, Dr. Farrell responded that the providers have to provide one way or another, they 
have to deal with both sides of the equation: social responsibility and business. The problem in 
case of CIMH is that money must be made to survive since we are supposed to be a regional 
climate organization, which pushes the product delivery to the business side. As pointed out by 
Dr. Taylor, we must maintain some level of equilibrium. 
 
4.29 Dr. Pulwarty quickly added to this that, from a social side, indicating that there is a red 
light green light aspect to making cases to government. There is a dual role that is a paradox: 
take care of yourself, make money doing what you are doing, handle your responsibility to the 
public at the same time. The provision of climate services and the public services are two very 
different things. 
 
4.30 To conclude the discussion, the chair thanked all the speakers and noted that they have 
covered the same issues both spatial and temporal and a whole lot of the issues associated with 
the key elements of the GFCS and key cross cutting aspects; key cross cutting issues that were 
discussed via partnership and networking to be able to provide better climate information 
services for the users in the key priority sectors and capacity development, communications, 
both at the national and Caribbean wide disaster risk reduction to policy development. Major key 
aspects related to the critical role of understanding the user needs. Knowledge exposure and 
exchange between the user and the providers to ensure that information to users is easy enough 
and simple enough to be understood.  
 
 
5. Climate Services and Development 
 
5.1 Dr. Roger Pulwarty, NOAA, started the fourth session with a presentation on ‘Essential 
elements of Climate Risk Assessment’. He defined climate services and their link with 
development. He highlighted some of the key issues addressed by the IPCC SREX Report which 
integrated expertise in Climate Change Hazards and Disaster Risk Management. He outlined the 
risks and announced our adaptation deficit, citing that climate spans large spatial and temporal 
scales. The diversity in climate time scales has important implications, for instance, Climate 
Change projections cannot deliver predictions of decadal vulnerability. Then, he articulated the 
solution space in risk management as being reduction of vulnerability, prepare, recover, 
response, sharing of risk (most of which we are doing already), whereby climate services 
presented the opportunity to bring all elements together. The current issues and challenges 
surrounding risk management with climate risk management bridge climate change adaptation 
and disaster disk management and development. Turning to adaptation mechanisms and 
pathways, Dr. Pulwarty mentioned it requires a combination of information systems, 
infrastructure, insurance, integrated systems, institutional capacity and coordination.  He pointed 
out that the provision of tools or access to information is not only a function of the ability to use 
but also to be able to question outputs. Furthermore, he outlined various tools to conduct risk 
assessment and how it enables stakeholder and practitioner linkage. Giving examples of early 
warning systems (EWSs) for food security scenarios and their associated gaps, he stressed that 
short term actions do not translate to long term risk reduction. Rather, sequences of small events 
reduce peoples resilience to larger events (cumulative risk). Dr. Pulwarty further went on to 
underscore the fact that most loss estimates ignore indirect losses, leading to the question “what 
kind of products are needed”? Static or dynamic products? Are these products meeting the goals 
of policy and strategic planning? 
 
5.2 Dr. Pulwarty then continued on the relationship between barriers and bridges to climate 
risk management and the role for climate services. Some of the constraints to the full 
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implementation of climate risk management across territories are: 1) limited capacity of 
governments to readily identify climate risks and subsequently prescribe climate information 
requirements; 2) role of leadership; 3) limited collaboration between research and climate 
management communities; 4) impediments to information flow; 5) limited results at the national 
and local levels; 6) weak accountability systems for ensuring/encouraging the use of scientific 
information to inform Climate Risk Management measures; 7) limited or no budgetary allocations 
for climate risk management actions; 8) lack of disaster risk reduction and maintenance culture 
across territories; and 9) limited involvement of the private sector. Within this context, some 
questions arise: 1) where does research fit in? 2) how does new information relate to what is 
known? 3) how often should criteria for robust planning be revisited/ revised? In conclusion, Dr. 
Pulwarty reiterated his statement from the previous session that managing risk in a changing 
climate is an iterative process. It should involve: monitoring, evaluation, learning and innovation; 
while policy coherence, decentralization, a culture of partnership and accountability and 
efficiency should be in place for adequate governance. Climate information systems address 
parts of these points, namely by monitoring and engagement, prototyping and delivery/ 
evaluation. 
 
5.3 The next presentation on climate research in support of services in the Caribbean was 
given by Dr. Michael Taylor, Climate Studies Group, UWI. He started by framing the ongoing 
research in the Caribbean region posing the question ‘Why [is there a need for climate research 
in the Caribbean]?’ In climatology, there is a need for validation of hypotheses on mechanisms 
driving climate variability and change. Equally, there is a need for establishing linkages and 
justifications and explanations of the driving mechanisms. Beyond that, research should support 
development and target services while offering a robust appreciation of the underlying 
assumptions, uncertainties and limitations. Dr. Taylor stressed that a fair amount of research is 
being done about the Caribbean within the Caribbean. This knowledge base is to be built upon in 
the provision of climate services. He then continued by giving examples of research as 
introduced by topical questions: 1) “What?” involving rainfall climatology, i.e., drivers of rainfall, 
rainfall variability and change, e.g. high pressure, sea surface temperatures (SSTs), easterly 
waves, trade wind; 2) “Well, what does it mean?” explaining modes of climate variability such as 
El Niño and how they affect the drivers of rainfall in the Caribbean, the different time and special 
scales at which they act upon our climate, building Caribbean Rain/Drought models; 3) “So 
what?” investigating why significant events occur, how they manifest and influence our 
environment and society, how extremes are spatially distributed; 4) “What Next?” looking at 
historical and future climate change and impacts in the Caribbean, how to characterize the past 
and explain future trends. Dr. Taylor continued by mentioning that many climate tools are being 
run in the Caribbean, e.g. PRECIS output according for different future climate change scenarios, 
as well as many practical applications that are being developed. Nonetheless, he indicated that 
there are still many limitations in building climate knowledge through research: 1) capacity- 
technical and human resources for climate research in the region limited; 2) recognition versus 
support dilemma- funding for research is limited; 3) questions outpace capacity; and 4) need to 
deliver the end before the beginning –with unrealistic expectations of governments who require 
outputs/fixes before research has been carried out. He concluded by reiterating that a lot of 
institutions are conducting research.  
 
5.4 Following both presentations, several questions were asked to the panelists. Dr. Mason 
questioned the degree to which results are being translated into climate services, getting beyond 
seminars. To this, Dr. Taylor responded by indicating the Jamaican government is increasingly 
seeing the University as a resource; researchers are represented on policy boards. Research 
outputs and information is currently being requested for practical projects now. Dr. Pulwarty then 
articulated the conspicuous requesting of information, and the need to distinguish between 
consultancy vs public research approach. He cautioned that the fact that the information was 
being requested does not mean it is being used. Dr. Rupa Kumar Kolli, WMO, then told Dr. 
Pulwarty that climate risk assessments are critical to designing climate services. However, little 
emphasis is being given on monitoring and sectoral processes whereby data sets are not 
comparable. To this, Dr. Pulwarty replied that one of the biggest failures is that, even though 
WMO has established standards for data collection, it is difficult to prove the value of information 
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without showing impact. Data relationships between climate and impacts are not causal but 
suggest that dataset is sensitive to climate. Risk, however, is socially constructed. As a result, 
getting at risk pooling is critical, showing that recovery is helped by better information is 
necessary. There is no substitute for local monitoring. Finally, a last question from the audience 
was: how do researchers deal with the effective communication of the risks associated with 
increasing [intensity and frequency of climate extremes]? Dr. Taylor emphasized that scientists 
are not trained to be good communicators. Partnerships, he stressed, can bridge that gap. 
 
 
6. Capabilities for the provision of climate services at national level 
 
6.1 Chairman Dr. Pulwarty opened the session by introducing Dr. Albert Martis, Chair DRR 
Working Group of the WMO RA IV and Co-Chair CCl OPACE IV, who presented on the topic 
Strengthening Meteorological, Hydrological and Climate Services to support Risk Assessment 
and Multi-Hazard Early Warning Systems: WMO Initiative in Central America and the Caribbean. 
Dr. Martis indicated he would focus on the status of capacity in risk assessment and multi-hazard 
early warning systems for weather, climate and water. He started by asking the question: what 
are the different products and services available for the topic at hand; and do we have the human 
capacity and infrastructure to do this in the Caribbean and Central America? He noted that 
disaster risk management strategies, as detailed in the Hyogo Framework for Action (HFA), can 
be framed under three main areas: risk assessment, risk reduction and risk transfer. 
 
6.2 Dr. Martis informed the session that HFA stresses that successful disaster risk 
management should be supported by effective governance, legislation, legal frameworks and 
institutional capacities at national to local levels. This should be supplemented by effective 
information and knowledge sharing mechanisms among different stakeholders. Under the three 
main areas he highlighted he pointed to the following as the major take away points: 1) Risk 
Assessment- ability to assess the situation in relation to the risk associated with the event such 
as flooding, human vulnerability and vulnerability of the various sectors. This can be assisted 
through the use of a historical hazard database. 2) Risk reduction- how to carry out actions to 
reduce known risk. Using the example that if a hospital was in a flood prone area and it cannot 
be relocated, establishing an early warning system and providing plans and education on 
implications of particular flood forecasts will be helpful in reducing the risk. He stated another 
example for risk reduction, namely risk insurance, e.g. for vehicles. In this regard, Dr. Martis 
started that an early warning systems involved four main elements: 1) Monitoring and developing 
forecasts and warnings of hazards. 2) Potential risk should be assessed and gathered by the 
meteorological service or hydrological service or other institutions/industries (early warning 
stakeholders) and the risk information integrated into the warning messages. 3) Warnings and 
watches that are communicated should be reliable and understandable to authorities, risk 
managers and the population at risk and should be timely distributed. 4) Prior preparation of 
several countries is required so that emergency preparedness and response to warnings at all 
relevant levels would minimize the potential impacts.  
 
6.3 Dr. Martis closed this part of his presentation by stating that there were 10 basic 
principles for effective early warning systems. Emanating out of these he highlighted the 
following: 1) there is a strong political recognition of the benefits of Early Warning Systems 
(EWSs) along with effective national to local scale disaster risk management policies, planning, 
legislation and government budgeting. 2) Effective EWS are built on four components: (i) roles 
and responsibility of all EWS stakeholders are clearly defined and documented, (ii) hazard, 
exposure and vulnerability information must be used to carry out risk assessment, (iii) hazard 
warnings and risk information must be issued from a single authoritative source, (iv) timely, 
reliable, and sustainable warning dissemination mechanisms should be in place. 3). Emergency 
response plans must be targeted. 4). There must be regular training and education programmes. 
Finally, 5).There must be effective feedback mechanisms. There is a need to invest in all 
components of the EWS, but he stressed that capacity development and coordination among 
important national technical agencies such as meteorological, hydrological, health and 
agriculture, geological and marine is very important, implying the need for communication 
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between each other. There must also be good preparedness and response at the local 
community level with local people dealing with local disasters. In conclusion, looking at the 
models existing in the Caribbean with respect to responsibilities for hazards, Dr. Martis stated 
that in the Caribbean there were basically three types of meteorological services with different 
mandates for hazard. For that reason, it was important that the mandate of the meteorological 
service be known for each type. 
 
6.4 In a second part of his presentation, Dr. Martis dealt with EWS with a multi-hazard 
approach in Central America and lessons to be learnt. He showed the success of a flood risk 
pilot project in Costa Rica and the approach adopted in reducing the risk from which he felt 
lessons could be learnt that could be useful in the Caribbean context. The major highlight was 
that there were difficulties when disaster risk reduction (DRR) is dealt with from a central 
position, however when DRR is dealt with from the community level, time and momentum was 
often gained and this accounted for and resulted in a successful pilot project in Costa Rica and 
was the best model thus far in the region. He linked this method to the Caribbean where most 
meteorological services coordinated with disaster risk reduction agencies at the national level 
which, in turn are often linked to the community level. He stressed that important areas are  
policy and legal framework for every country as well as risk assessment, modelling and 
exchange of data. 
 
6.3 In a third part, Dr. Martis spoke to addressing climate information regarding adaptation 
and risk management in keeping with the GFCS. In his closing remarks Dr. Martis linked DRR to 
GFCS and stated WMO guidelines available online should be followed. However, crucial 
knowledge for each country for implementing the GFCS in terms of what is available and what 
needed (the human resource capacity, infrastructure and procedure and institution capacity). 
 
6.4 The second presentation in this session dealt with disaster risk management in the 
Caribbean, as given by Dr. Farrell, CIMH, on behalf of Ms. Elizabeth Riley, Executive Deputy 
Director at the Caribbean Disaster and Emergency Management Agency. The presentation was 
entitled: “Defining climate service needs within the context of comprehensive disaster 
management: The Caribbean Disaster Emergency Management Agency (CDEMA) approach”. 
The workshop was first informed that CDEMA has adopted a comprehensive disaster 
management approach and believes that GFCS can inform this strategy. 
 
6.5 CDEMA in its presentation sought to show the vulnerability of the Caribbean region to 
natural and man-made hazards by highlighting the findings of IPCC AR4 for the region along with 
historical events. These included: 1) Climate variability and change is likely to increase the 
frequency and severity of hydro-meteorological events especially due to movement and location 
of settlements; 2) Climate variability and climate change are likely to increase frequency and 
severity of hydro-meteorological events; 3) There is increased exposure to natural hazards within 
the last 2 decades and this is due to where people settle and relocate to for different reasons; 4) 
There is an upward trend in hazards and this will possibly continue to increase for a number of 
different reasons, including increasing availability of modes of communication on these events as 
well as people acquiring different modes of insurance there leading to more reporting on them. 
Hazards CDEMA is concerned with at the regional level include hydro-meteorological, seismic, 
biological hazards. Interestingly, 1950-2008 wind storms in the region account for 60% of the 
natural hazards events, while flooding account for 25% but this may reverse if the period is 
broken down to smaller time periods with flooding becoming larger while winds become smaller. 
In recent years, CDEMA has also started to look at drought as one of the hazards, given that 
their impacts are large even though only accounting for 5% of the hazard up till now. A sense of 
losses within the region associated to selected hazard impacts in the Caribbean was given with 
the following examples. Hurricane Ivan caused losses of $895 million, i.e., 200% of GDP in  
Grenada; floods in Guyana in 2005 with losses of  60%  of GDP; hurricane Tomas accounted for 
losses of 60 % of GDP  in St. Lucia in 2010. Looking towards the future, some of the major 
hazards according to IPCC AR4 is a sea level rise of 5mm on average per year over the 21st 
century; and it is very likely that extreme heat events and heavy precipitation will become more 
frequent. The discussion about heavy precipitation, in turn, raises the question of watershed 
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management. If the climate changes too fast there is instability within the watershed and even if 
the watersheds are maintained with the current level of vegetation within them that instability may 
still drive failures with the watershed. IPCC AR4 further assessed it likely that future cyclones will 
become more intensive, stronger peak wind speeds and more heavy precipitation. Importantly, 
climate change impacts will vary among countries, regions, even communities. Among the 
potential impacts of 1 meter increase in sea level are 1300km2 land loss, with over 5% of the 
population of the Bahamas being displaced. Social impacts also for those losing land and 
heritage as a result of this displacement. 1% of agricultural land loss has implications for food 
supply and natural livelihoods. Transportation networks could be severely disrupted including 
loss and damage at 21 CARICOM airports, land surrounding 35 ports could become inundated 
including loss of roads. In conclusion, the economic cost of inaction to climate change has a high 
projected annual cost up to 2025 for the Caribbean, with large losses of GDP in all the islands. 
Countries such as Trinidad would experience substantial losses. 
 
6.6 Upon identifying the hazards and risks related to climate variability and change, CDEMA 
pointed to the position that development must be redefined to be sensitive to disaster and climate 
risk. Therefore, the CDEMA strategy for the next 10 years starting in 2013 includes a longer 
planning horizon, deeper integration of climate change adaption issues under the umbrella of 
resilience and fostering partnership with CCCCC, inclusion of niche groups to be targeted 
(finance, economic and physical planning, climate change and focal points on environment), 
operational readiness and strengthening of early warning systems. In looking at the GFCS and 
climate service link to disaster management and drought prediction information, CDEMA and the 
CIMH run several scenarios looking at weather and climate. CDEMA has funded activities for 
CIMH to do more work in climate and developing drought policies. 
 
6.7  The CDEMA presentation further addressed Interface mechanisms. An integrated data-
fusion type platform is currently being developed and piloted, which brings in climate and 
weather socioeconomic information. This is being done in the Organisation of Eastern Caribbean 
States (OECS). In capacity development for the implementation of GFCS there will be a need for    
expansion of platforms and strengthening of sustainable real time hydrological networks to 
support reduction of disasters. The Caribbean Dewetra platform hosted at CIMH – a Pan-
Caribbean, integrated risk-based early warning platform for weather, climate and hydrological 
hazards – is used at CDEMA and this can be an important platform going forward with expansion 
to wider Caribbean region. 
 
6.8 The third presentation in this session was given by Mr. Adrian Trotman, Chief of Applied 
Meteorology and Climatology at CIMH, entitled ‘Summary of national capacities in the 
production, delivery and application of climate services.’ This presentation was based on 
answers provided by responding countries to a short survey distributed ahead of the Caribbean 
Climate Services Workshop. It asked 4 questions: 1) Which regional services are used in 
individual countries? Responses included the CariCOF seasonal climate outlook, rainfall and 
drought monitoring information from CIMH, regional agro-climatic bulletin from CIMH under the 
CAMI project. 
2) Which global services are used in individual countries? Answers included seasonal 
information on rainfall and temperature from international agencies such as WMO for use by the 
CariCOF seasonal outlook, hurricane season (tropical cyclones) forecasts from Colorado State 
University carried by Dr. Gray, information provided for North America and Mexico which 
encompasses Bahamas, sources such as IRI , ECMWF and UKMET along with others. 3) What 
climate services are provided by various Met offices in the Caribbean? In general, the answers 
included seasonal forecast of rainfall, seasonal forecast of temperature, provision of climatic 
data, agro-climatic bulletin. 4) Which sectors are climate services provided for? These included 
agriculture, water management, disaster risk reduction and health. Notably, these were the four 
sectors which the GFCS focuses on. 
 
6.9 Mr. Trotman proceeded with other results of the questionnaire on climate services. 
Another question posed to the NMHSs was which category of climate services their institution fits 
in and which are some of the challenges faced. The majority of countries indicated category 2 
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which was ‘essential services’ provision, followed by cat 1 ‘basic services’, then category 3‘full 
services’ followed by category 4 ‘advanced services’ with only Météo France providing this 
category of service. It was noted that category 2 was largest because CIMH provides seasonal 
outlooks for agriculture and other seasonal outlooks which enabled the national meteorological 
services to provide services in category 2 and 1. Notably, no country in the region indicated 
category 5. Among the major challenges was limited human resources capacity. This was 
followed for many by understanding user needs and users understanding also the value of the 
service as well as concerns about data observation networks and other important infrastructure. 
Institutional concerns such as the responsibility of various entities/departments for particular 
areas were also mentioned. With respect to main areas where climate service delivery enhances 
the countries national development plan, issues were noted w.r.t. agriculture, water resource 
management and DRR 
 
6.10 It was noted by the presenter that NMHSs must recognize that, to be relevant, individual 
governments must be able to see that the role they play is important. Furthermore, discussion on 
climate change has drawn attention to weather and climate extremes and provides an 
opportunity for meteorological services to be part of the dialogue nationally on climate variability 
and change in the areas of GFCS, which is related the individual countries national development 
plan.  
 
6.11 The chairman then opened the floor for questions to the panelists by asking the following 
question: Is the Saffir-Simpson hurricane scale effective enough for monitoring potential wind 
damage for the region? and do you know of any efforts to revise the potential impacts for storm 
winds as they relate to existing engineering structures”? To this question, Dr. Farrell replied the 
simple answer is no. The problem is that we are conditioned to look at wind speed as the major 
hazard but rainfall has a larger hazard associated with it in the Caribbean. This is related to land 
stability, drainage etc. It appears that the risk has shifted to rainfall and there is a need to 
address this. Risk is transient and dynamic and must adjust the thought process. In effect the 
region is not doing enough to understand the changing nature of risk associated with hurricanes. 
Dr. Martis agreed with Dr. Farrell’s response and indicated that, in looking at the risk 
assessment, one must also look at the vulnerability of the area and structure. In particular 
tropical storms consist of 3 damaging effects which are rainfall, wind flow and storm surge and 
associated flooding. He stated that wind hazard and storm surge maps and atlases will assist 
and must be developed. To that, Dr. Farrell replied that there is a challenge in the Caribbean 
region in that meteorological services are the ones to provide flood forecasts. However, 
meteorological services cannot provide flood forecasts, simply because they do not have the 
training to do it. They can provide rainfall but not flood forecasts. Their role is to advise how 
much rainfall fall. Using roads and transfer of water from watershed as conduits for rainfall, 
information which the meteorological service does not have, therein lies the problem. There is a 
need for new thought processes and development of new departments to dealt with these types 
of events”. 
 
 
7. Discussion Groups on needs for climate services, current interfacing mechanisms 
 
7.1 To identify gaps and needs in climate services provision and current interfacing 
mechanisms, several discussion groups were formed bringing together the participating 
stakeholders from 1 or a small number of sectors and the climate information providers. Before 
the group discussions took place, however, several sectoral presentations were given to 
delineate the desired content of the discussions and start from a global or international context. 
To this, the chairman of the session, Dr. Leslie Simpson, Natural Resources Management 
Specialist with the Caribbean Agricultural Research and Development Institute (CARDI), opened 
the session by introducing Dr. Selvaraju Ramasamy, Natural Resources Officer, UN Food and 
Agriculture Organisation (FAO) who did a presentation on agriculture and food security. 
 
7.2 Mr. Ramasamy started by stating the ratio of agriculture to population in the Caribbean 
region has decreased over the past 5 to 6 years, while water use in agriculture is high in 



 

 

- 17 - 

countries such as Haiti, Guyana, Cuba and Dominican Republic is over 60%. The situation of 
food security in the region is crucial as it relates to climate information since there is still a high 
percentage of mal-nourishment especially in Haiti. Presently being done as part of farmers’ 
knowledge sharing mechanisms are:  farmer field schools integrating climate and weather 
information, farmer participatory climate workshops and local climate information centers. These 
have been found to be relevant to local context and is the key for effective communication of 
value added climate information. 
 
7.3 In order to sustain the knowledge sharing mechanism at the local level, Dr. Ramasamy 
stated that the following has been done. 1) Support establishment of risk management 
laboratories managed by local authorities that interface between the information users and 
providers. 2) Meteorological stations established at community level in coordination with the 
National Meteorology and Hydrological Services (e.g. SENAMHI) in order to provide localised 
information to livestock and crop farmers. 3) NMHS provide training to the promoters, 
responsible for data collection and communication of climate information to members. 4) The 
communal authorities negotiated with the local authority (council) to set a budget line for the 
operation and maintenance of risk management laboratories. To enhance the role of NMHSs at 
decentralized levels (i) increased engagement of the local staff with intermediaries (e.g. 
agricultural extension personnel, water managers, disaster managers) can play an important role 
between developers of climate information and users in different sectors; (ii) promoting 
volunteers, local observers (part time) to enhance interaction with users; and (iii) user community 
especially advisory services (agriculture, water, risk reduction and health) that provide specific 
value added products need local partner from NMHSs. There is a need for prioritizing climate 
information services provision in sectoral policies, programmes and investment plans. This can 
help to advance implementation by promoting inter-agency working groups and national 
committees (align with existing mechanisms), by setting realistic targets (considering 
Government commitment and external funding) and with a strategic framework and 
implementation plan containing an indicative budget estimate. 
 
7.4 Mr. Ramasamy then walked the audience through current gaps in climate services and 
interfacing mechanisms in agriculture and food security sector. Firstly, the demand for climate 
information is diverse. The information must be localized, timely and easily understandable, it 
must be applicable to diverse cropping systems and decision cycles and it must be suitable for 
user needs – i.e., institutions, agricultural service providers, irrigation managers, input suppliers, 
market intermediaries, local cooperatives, micro-financing, farmers, fisherman, livestock herders. 
Secondly, supply is often constrained by insufficient data and resolution, while information should 
be general with an easy understanding of data and technical terms; the information should be 
customized for farm level application, planning, trade, food emergencies and extension services 
which are not well developed; communication should deal with the inequitable access, 
inadequate content, format, accuracy and timeliness of operational forecasts; there is a poor 
response to forecasts due to resource constraints and lack of information on appropriate 
management alternatives; and, finally, agricultural extension services have diverse 
responsibilities. 
 
7.5 From the above constraints and challenges, Mr. Ramasamy identified the needs for the 
agriculture and food security sector. First, capacity development of agriculture professionals and 
communities to better assess, manage and monitor agriculture risks of climate variability and 
change. Second, capacity development of agriculture professionals and communities to access, 
understand and use climate information and products appropriately. Third, Improved, 
standardized, and quality controlled agriculture data, which is compatible with environmental and 
climate information. Fourth, monitoring and evaluation of the appropriate, effective, and cost 
effective use of climate information for agriculture decisions. Fifth, research and forecasting of 
agricultural impacts associated with climate variability and climate change in collaboration with 
the climate research community. Sixth, development of agriculture early warning systems 
(AEWS) and other interface tools. Seventh, sustainable financial and technical support. Finally, 
eighth, better collaboration with the climate community for interdisciplinary policy, practice and 
research. 
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7.6 The next presentation introduced the context from a Water resource management 
perspective, as given by Dr. Albert Fischer, UNESCO. His opening statement was that UNESCO 
is both a user and an enabler of climate services. UNESCO helps in building capacity in 
observing and monitoring, research, modeling and prediction. Models are used to overlay the 
impacts of human activities on the marine and ecosystems. This is done in Integrated Coastal 
Area Management, providing methodologies for national implementation in reducing risk and 
improving resiliency at the coast to hazards, such as beach erosion; through biosphere reserves 
and the ‘Man in the Biosphere’ programme on conservation and sustainable use of (fresh) water. 
In this, the International Hydrological Programme uses science to create applications for water 
management. Dr. Fischer then mentioned that UNESCO is using various approaches aimed at 
reducing vulnerability and increasing resiliency to climate variability and change – while meeting 
other societal goals. Support is given in education: education for sustainable development with 
the aim of increasing civil capacity and education in disaster risk reduction. 
 
7.7 Dr. Fischer then proceeded to listing UNESCO products and challenges relevant to 
climate services. First off, he talked about water management and climate variability and change. 
UNESCO develops standard tools to assess and manage water-related risks. In these tools 
which rely on historical observations is the inherent assumption of constant climate. Water 
managers will have key role in climate adaptation strategies, with the challenge residing in large 
uncertainties. A second item Dr. Fischer brought up was the establishment of interactions 
between climate service developers and water managers on scientific and operational levels, 
followed by initiating the dialogue between providers and users on feedbacks, needs, monitoring 
and evaluation. UNESCO is also active in building climate literacy in water management 
community, and in building water sector literacy in climate service providers. Challenges here are 
the lack of understanding/literacy by water managers, the mismatch in scales between climate 
projections and water catchments, and that management processes are designed around 
historical data, but are not ready to take in operational data. Further UNESCO involvement in 
water resource management includes (i) the delivery of national and regional (river basin) pilot 
projects to develop flood and drought management plans; (ii) the delivery of climate tools for 
water managers with a collection of methodologies to deal with uncertainties; (iv) the delivery of 
education and training programmes at regional and national levels, through strengthened agency 
collaboration; and (v) serving as a helpdesk to support water user interaction at national level. 
 
7.8 Subsequent to his presentation, Dr. Fischer addressed a question from the audience on 
whether there are plans to formulate educational programmes or to adjust curriculum to 
incorporate climate studies. He answered that there are not any particular programmes 
developed at this time. 
 
7.9 To further introduce the nexus of climate services, water and DRR, Dr. Farrell, CIMH, 
started by noting that one of the platforms nearing completion by the CIMH (in collaboration with 
the Government of Italy), is the Dewetra Platform. The project leading to the delivery of the 
Dewetra Platform has had the goal of strengthening civil protection mechanisms by capacity 
development for EWS, information dissemination, and institutional coordination for disaster 
management and response in CARICOM Member States. This was done by developing a 
sustainable network of real-time decision support centres to facilitate early warning and post 
disaster recovery and their integration into national and regional planning, and by building 
linkages between hydrometeorological and DRR communities. Then, he mentioned the 
Integrated Water Resources Management (IWRM) as a reform of the water sector in the 
Bahamas and Jamaica. IWRM was a project which promoted the coordinated development and 
management of water, land and related resources in order to maximize economic and social 
welfare in an equitable manner without compromising the sustainability of vital ecosystems and 
the environment. IWRM recognizes that the many different uses of finite water resources are 
interdependent. 
 
7.10 Then Dr. Farrell identified needs in the nexus hydro-meteorology and climate / DRR. 1) 
Timely provision of information on critical climatic parameters: precipitation, temperature, relative 
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humidity, wind speed and direction etc. (when, where, how much, seasonal trends); 2) Data 
quality is important if risk reduction is to be achieved. Measurement networks must exist, be 
appropriate to the scale of the problem, and work for long periods of time; adequate investment 
key to network performance & sustainability; and data quality assurance and quality control are 
important; 3) Products and information derived data must be transferred to stakeholders in a form 
that can be readily used. Needs and capabilities of downstream users must be understood; 4) 
Systemic institutional failures across most of the region in 2009-2010 exacerbated drought 
impacts. 
 
7.11 To conclude the preparation to the discussions, Dr. Farrell mentioned that: 1) Sustainable 
development in the Caribbean is strongly dependent on weather and climate; 2) Reducing the 
impacts that weather and climate have on the various socio-economic sectors requires significant 
interaction between the various disciplines; 3) Important lessons were learnt from the 2009-2010 
drought. Information must be shared in a timely manner; 4) A clear understanding of end-user 
needs is required; 5) Clear policies for such interactions are required. He finished by arguing that 
many new initiatives are being enacted at the regional level which, if sustained, should improve 
DRR and water resources management. Given the recent history, are all of the efforts 
sustainable? How do we prioritize these efforts? 
 
7.12 Breakout groups were subsequently formed and picked up the discussion by focusing on 
their specific sector(s). The groups were: 1) Agriculture and Food Security; 2) Disaster Risk 
Reduction; 3) Health; and 4) Water. Results of the discussions are documented in Annex 3 and 
were presented to the plenary. 
 
 
8. Developing Climate Services at the National Level and communication of climate 

services to users 
 
8.1 The Chairman Dr. Ulric Trotz, Chief Science Adviser at the Caribbean Community 
Climate Change Centre (CCCCC), opened the session on developing climate services at the 
national level and the communication to users by introducing Mr. Michael Williams, Chief of 
Communications at WMO. Mr. Williams’ presentation was entitled “Overview on the WMO/GFCS 
outreach activities, GFCS key messages and branding – avenues for interaction”. The 
presentation addressed the communication strategy and opportunities of the GFCS using a 
broad range of contemporary media to raise awareness of climate services and outreach. The 
presentation iterated the key pillars of the GFCS brand for achieving visibility and sustainability 
within national frameworks. In addition to branding the value of using case studies and real 
stories to sensitize the general public domain to the importance of climate services was also 
highlighted. 
 
8.2 The recommended GFCS outreach for national frameworks was presented as follows: 1) 
Prepare a written plan (communication plan); 2) Create a compelling and consistent brand; 3) 
Integrate communication into all activities; 4) Develop messages and stories for priority 
audiences; 5) Identify tools and channels (using the resources available to strengthen the 
message, e.g. websites, press officers etc.); 6) Coordinate efforts with partners.  
 
8.3 Mr. Williams concluded his presentation with the key challenges in outreach which are: 1) 
General compelling local and national examples and human interest stories; 2) Speaking the 
users language; 3) Explaining the concept of climate services and the science of climate 
prediction; 4) Capacity, skills, time and money (main barriers to outreach). 
 
8.4 Following Mr. Williams’ presentation, the Chair moved the open discussion forward to 
feature the generic challenges of the greater Caribbean population in having a broader scope of 
understanding towards climate services. He noted national governments as entry points and 
anchors in charting the way forward towards greater understanding and utility of climate services 
among the entire spectrum of players (youth, vulnerable communities, political directorate, 
technocrats). The recognition to mobilize the youth as catalysts for accepting change and 
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vigorously taking up the mantra for climate change was also discussed. Dr. Kumar Kolli, WMO, 
cautioned against sensationalizing climate information as presented through some conduits of 
communication. Mr. Williams responded and noted this specific challenge but also emphasized 
the constraint in controlling how people will use or respond to official messages. As a measure of 
quality control and screening for information disseminated, he suggests that members of the 
scientific community aim to be concise and careful in communication. 
 
8.5 Mr. Filipe Lúcio closed the discussion by succinctly asking the question: “What stories do 
we want to tell when we return to our countries?” Many responses from the audience indicated 
that they had already tweeted or started blogs on the importance of climate services. 
 
 
9. Linking in with global, regional and national opportunities 
 
9.1 To open the last session of day 2 of the CCSW meeting, the session co-chair, Mr. Lúcio,  
gave the floor to Dr. Farrell to deliver a presentation entitled "Opportunities from the Region". The 
presentation outlined synergies across existing and planned initiatives noting opportunities for 
collaboration to achieve the objectives of the GFCS. The presentation further noted that it was 
important that future initiatives be integrated with existing activities to ensure, where appropriate, 
the sustainability of actions. Dr. Farrell further emphasized the need for greater country 
participation regional and national projects and for countries to take ownership of all phases of 
projects to ensure that the outputs of the projects provide significant benefits to the countries. It 
was also recommended, that to ensure sustainability of initiatives that countries seek to keep 
projects donor neutral; that is, the initiative should not be named after the donor country. This 
allows multiple donors to support the initiative. 
 
9.2 Dr. Farrell also highlighted the growing South-South partnership between the Caribbean 
and the South Pacific and the important role that regional institutions such as CIMH, CCCCC, 
UWI and CDEMA were playing in this process. In particular, he highlighted the exchanges in the 
areas of technology, training and know-how and how these were benefiting the respective 
regions. Finally, he emphasize the importance of the cultural exchanges taking place between 
the two regions 
 
9.3 The open discussion portion of the session focused on on-going and planned regional 
projects including: 

• The Enhancing Resilience to Reduce Vulnerability in the Caribbean and in particular the 
Caribbean Dewetra platform developed under the project; 

• Expansion and enhancement of hydro-meteorological networks in the OECS under the 
USAID funded project Reducing Risk to Human and Natural Assets Resulting from 
Climate Change (RRACC); 

• Refinancing and expansion of the Caribbean sea level monitoring network; 
• The Caribbean Water Initiative (CARIWIN); and 
• Carib-HYCOS among others. 

 
10. Charting the Way forward 
 
10.1 The session focused on addressing the critical steps to advance implementation of the 
GFCS in the region. 
 
10.2 A key consideration for advancing implementation of the GFCS in the Caribbean is the 
limited capacity of most National Meteorological and Hydrological Service in the region. The 
current status is characterized by limitations in terms of: 

• Few, and in some cases, no staff assigned to perform specific climate services functions,  
• Observing networks that need to be strengthened by increasing the spatial density and 

coverage of networks as well as the continuity and reliability of measurements, 
• Absence of appropriate legal frameworks that define the roles and responsibilities of 

NMHSs, 
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• Limited human and technical capacities to generate, on a continuous basis, the range of 
climate services required by the user community in the region,  

• Limited appreciation of the value of the benefits that can be accrued from the effective 
application of climate services,  

• Limited ability to effectively and efficiently communicate and interact with stakeholders 
and users of climate data. 

 
10.3 NMHSs in the region need to expand their competence and credibility to include the 
development and delivery of targeted climate services and products that inform decision-making 
in key climate sensitive sectors. Accomplishing this objective will require political commitment 
and financial resources. It was suggested that the Caribbean Community Climate Change Centre 
(CCCCC) be consulted on the matter of political buy-in for the process given its successful track 
record in this area. 
 
10.4 Dialogues between providers and users to enable an effective two way communication 
need to be promoted to ensure that climate services are developed on the basis of user needs 
and are tailored to address their specific decision-making processes. 
 
From the above, the following priorities were identified: 

• Organization of National Consultations to bring stakeholders together with a view to 
identify The specific needs of both the users and providers for the development and 
application of climate services and chart the road map for specific implementation which 
will define needs, priorities and roles of the various stakeholders to be involved. 
Consultations were suggested for Barbados, Belize (with the support of the CCCCC), 
Dominica (with a potential focus on health), Grenada, Guyana and Jamaica. As part of 
the consultations the need to understand institutional mandates and responsibilities was 
emphasized to ensure the appropriateness of partner institutions relative to identified 
activities;  

• Socio-economic cost-benefit studies to provide concrete examples of benefits derived 
from effective application of climate services and the implications or cost of not taking 
action. These studies could contribute for the production of policy briefs to raise the 
profile of the work done by NMHSs in the eyes of policy and decision makers, in 
particular ministries of finance. These studies could be conducted with the support of 
regional and sub-regional development banks and other stakeholders including the 
CCCCC and CIMH; 

• Capacity development to enable: 
o improved capacities to generate climate products and services through training 

(statistical climatology, modelling, etc.);  
o improved understanding of the atmospheric processes that have bearing on 

climate predictability in the region and socio-economic research for better 
understand evolving societal vulnerabilities that may result from a changing 
climate;  

o improved technical capacities to generate methodologies, tools and products to 
transform and enhance operational climate services; 

o Institutional capacities to observe, monitor, rescue, archive and process 
meteorological data and generate tailored climate products and services.   

 

10.5 Way forward 

• Organize before the end of the year national consultations in Belize, Dominica and 
Grenada or Guyana. The outcomes of the consultations to be presented at the Climate 
Services Partnership in December 2013 in Jamaica; 

• University of West Indies to scope out the research needed to enhance climate services 
in the region. The results to be presented also at the climate services partnership 
meeting.  
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11. Closing Session 
 
On behalf of the organizers of the workshop, Mr. Filipe Lúcio, Head of GFCS Office in WMO, 
thanked all the participants for their active participation and constructive outcomes. 
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Annex 2 
 

Regional Workshop on Climate Services at the National Level for the Caribbean 
 

PROGRAMME 
 

The Global Framework for Climate Services (GFCS) was established in 2009, through a high-
level declaration at World Climate Conference-3 organized by World Meteorological Organization 
(WMO), other United Nations (UN) agencies, Governments and partners to guide the 
development of climate services around the world. The vision of the GFCS is to enable society to 
better manage the risks and opportunities arising from climate variability and change, especially 
for those who are most vulnerable to such risks. This will be achieved through the development 
and incorporation of science-based climate information and prediction into planning, policy and 
practice. The full value of the GFCS will be realized incrementally through the delivery and use of 
a multitude of climate services at regional, national and local levels.  

Following the ground-work laid by a High Level Taskforce on GFCS and the Sixteenth Session of 
the World Meteorological Congress, an Extraordinary Session of the World Meteorological 
Congress, held for the first time in the history of WMO in October 2012, adopted the draft 
Implementation Plan of the GFCS and called for an immediate move to action with a particular 
focus on capacity development and user involvement during the initial period of implementation 
to support the establishment of climate services in countries and territories in which 
improvements in the provision of climate services are urgently required.  
The GFCS will build upon the following five components or pillars required to address the entire 
value chain for the production, management, delivery and application of climate information and 
services in support of decision-making, addressing initially four priority areas (agriculture and 
food security; water; health; and disaster risk reduction). 
 
SPECIFIC OBJECTIVES OF THE WORKSHOP 
 

� To review the current status of generating climate information in the region and assess 
specific needs for climate services in the initial four priority areas of the Global 
Framework for Climate Services - GFCS (agriculture and food security; water; health; 
and disaster risk reduction) at the national and local levels and the required global and 
regional inputs; 

� To review and characterize the current status of interfacing mechanisms and interactions 
between climate services providers and users, identify major areas for improvement and 
recommend effective mechanisms and practices; 

� To articulate the capacity building needs for the countries and territories in the region, in 
terms of mandates, infrastructure as well as human resources, in all the components of 
the GFCS;  

� To discuss and recommend improved arrangements for national observation networks, 
enhanced research and analysis of national and local climate issues including climate 
variability and change and the associated impacts, improved access and utility of climate 
data and predictions, and sustained operational mechanisms that improve facilitation of 
the development and flow of climate information; 

� To provide the RA IV Management Group with information that will inform their 
preparations for finalization of the work programme for the GFCS for the Region for the 
period 2013-2017; and 

� To identify, propose and prioritize, ways to promote community understanding and 
awareness of climate variability and change, and associated risks and opportunities for 
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improved climate risk management and adaptation, and climate products and services 
required thereof. 
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Annex 3 
 

Results of the breakout-group discussions on needs for climate services, current 
interfacing mechanisms 

 
To identify gaps and needs in climate services provision and current interfacing mechanisms, 
several discussion groups were formed bringing together the participating stakeholders from 1 or 
a small number of sectors and the climate information providers. Before the breakout-group 
discussions started off, an introduction was given by Mr. Ramasamy from the Food and 
Agriculture Organisation of the United Nations (FAO), Mr. Fischer from UNESCO and Dr. Farrell 
from the Caribbean Institute for Meteorology and Hydrology (CIMH). This introduction is reported 
in the main text under section 7. Here the outcomes of the break-out groups are given per GFCS 
priority area. Those areas are: 1. Agriculture and Food Security; 2. Disaster Risk Reduction; 3. 
Health; and 4. Water. 
 
 

Group 1 Agriculture and Food Security 

Currently Available Services 

At the National Level 

� Daily, Weekly, Monthly and Seasonal Forecast; 

� Drought monitoring – CDPMN SPI monitor (3 and 6 month SPI) – except Suriname; 

� National SPI monitor – 3 and 6 mths SPI – Jamaica; 

� Weather Bulletin. 

Regional 

� Global SPI based on daily precipitation data - 1 month – 24 month Long term 

application – provided by CIMH 

Type of Climate 

Service 

Type of Climate 

Information 

Provider – Source Entity that uses CS Regional/National 

Crop management Met Office (=NMHS) Ministry of 

Agriculture, 

Research Institution, 

Extension Personnel;  

National 

National (JAM) 

Fisheries management CIMH Met Department Regional 

Livestock management 

Seasonal rainfall 

and temperature 

forecast, Bulletin 

National SPI 

 

Drought SPI 
   

Gaps 

� Agroclimatic Zoning of countries – provision of more specific information on water 

availability based on the zoning – Precipitation, temperature,  

� More detailed 3 – 6 month forecasting 

� Pest and Disease Modelling and forecasting based on weather mapping and 

forecasting 
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� (short term) (Disaster risk Management) Fisheries - Data Needs – Wind and Sea 

condition (daily basis), Sea Surge, Hurricane, (medium term) rainfall and river 

outflow (Shrimp); Sea temperature and current,  

� Satellite based data for tide etc 

Services Needed 

Type of Climate 

Service 

Type of Climate 

Information 

Potential Provider – 

Source 

Entity that requests 

CS 

Regional/National 

Agroclimatic Zoning Seasonal rainfall 

and temperature 

forecast (Specific 

and localised) 

Met Office Ministry of 

Agriculture 

Farmers 

National 

Pest and Disease 

Forecasting Model 

Seasonal rainfall 

and temperature 

Met Office + Ministry 

of Agriculture 

(extension + 

research) 

Farmers and Agri 

Stakeholders 

National 

SPI forecasting Rainfall days Met Office + Regional 

(CIMH) and Global 

Agencies 

Farmers and Other 

Stakeholders  

Disaster 

management 

Regional + National 

Sea Current, 

Temperature and 

Wind Speed and 

Direction  

Speed and 

Direction 

Met Office + 

Deutsche 

Wetterdienst (DWD) 

&other Global 

Producing 

Centres(GPC) + WMO 

Fisheries 

Department 

Regional + National + 

Global 

Rainfall and river 

outflow data  

Rainfall and flow 

rate 

Met Office + DWD & 

GPC + WMO 

Fisheries 

Department 

National + Regional 

     

Training of Personnel     

Synergy – Met and 

extension 

    

 

Pathways 

� Institutional Arrangement with strategic partnership; 

� Governance Structure e.g. Barbados 

� Improved functionality of Agro meteorology service; 

� Communication in CS Information; 

� Training in use of CS Information 
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Other needs identified 

� Air and water pollution; 

� Inclusion of Forestry; 

� Fire and wind Information; 

� Weather station within the areas; 

� Training of personnel; 

� Pest and Disease model developed – Specialised personnel + researchers (pathologist 

+ entomologist + agronomist + etc.); 

� Capacity Building; 

� GPS Zoning of countries; 

� Agroclimatic settings for specific types – data for Pest Forecast; 

� 3 month type forecast; 

� 6 month forecast; 

� Agroclimatic zoning; 

� Specific information on water availability as part of the forecast – language 

simple; 

� Pest and Disease modelling; 

� Strengthening synergies. 

 

Group 2 Disaster Risk Reduction 

Currently Available Services 

Type of Climate 

Service 

Type of Climate 

Information 

Provider – Source Entity that uses CS Regional/National 

Flood Management Rainfall 

forecasts 

CIMH- NMHS Disaster Response Teams/ 

Agriculture/ Forestry 

Regional and National 

Drought 

Management 

Temperature 

and Rainfall 

forecast 

CIMH- NMHS Water Resources Agencies/ 

Health Services/ Agriculture/ 

Forestry 

Regional and National 

Epidemic/Outbreak 

Management 

Temperature 

and Rainfall 

forecast 

CIMH- NMHS Health Services/ Disaster 

Response Teams 

National 

Marine Management Sea surface 

temperature 

Coastal Zone 

Management 

Unit- Barbados; 

NOAA; IMA 

Coastal Zone Managers Regional and National 

 

Gaps 

� Access to information at the national level 
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� Institutional arrangements at the national level 

� User interfaces (this can be on more than 1 level) 

 

Services Needed 

Type of Climate 

Service 

Type of Climate 

Information 

Provider – Source Entity that uses 

CS 

Regional/National 

Heat wave Temperature and 

Humidity 

 Health sector  

Coral 

bleaching/degradation 

(Coral Reef 

Management) 

Sea surface 

temperature; 

Sahara dust 

 Coastal Zone 

Managers; 

Disaster Response 

Teams 

 

Extreme rainfall Rainfall forecasts  Disaster Response 

Teams/ 

Agriculture/ 

Forestry 

 

 

 

Group 3 Health 

Currently Available Services 

Type of Climate Service Type of Climate 

information 

Provider  - Source Entity that uses 

CS 

Regional/ National 

Dengue  –  

 

3 parameters 

are rainfall, 

temp and 

humidity. 

National Met Service 

4-year GEF project in 

Barbados. e.g. 

INSMET/MINSAP/Cuba 

Ministry of 

Health for 

raising 

awareness of 

measures 

people can take 

Could pilot the Cuban 

project in other countries in 

region 

     

prevalent in rainy season.  

EWS to vulnerable 

populations on 

behaviours.  Spraying. 

Daily Max, 

Minimal 

Seasonal 

 

CIMH 

 

  

     

 Access to 

historical data 

to do 

   



 

 

- 34 - 

 

Gaps and Types of Services Needed and other Needs 

� Seasonal climate forecasts exist through Climate Outlook Forum, but does not 

always get to every sector that needs it; 

� Dialogues such as those in the CCSW are essential; 

� Sometimes there is a need for high-level political intervention to open up access to 

data; 

� A wealth information is available, so it is a matter of dialogue to put the information 

to the right use - who will make this happen? 

� Use of GIS for mapping, superimpose climate data; 

� Better user interface. 

correlation  

 

     

Respiratory tract 

infections 

Rainfall, temp. 

humidity, 

Sahara dust 

Wind Speed 

Same Same Same 

     

Diarrhoea/gastroenteritis. Rainfall 

patterns, early 

flood warning. 

Seasonal but 

also trends 

related to CC 

Same Same Same 

     

Natural disaster impacts Rainfall, temp, 

humidity, 

extreme events 

Same Same Same 

     

Cholera Rainfall, temp, 

humidity, 

extreme events 

 

Met Office   

     

Heat stress Extreme 

temperature 

forecast 

 

Met Office Health  
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� A framework mechanism for country-level coordination.  Could also be at regional 

level, or draw on particular regional expertise. 

 

Group 4: Water 

Currently Available Services 

Type of Climate 

Service 

Type of Climate 

Information 

Provider – 

Source 

Entity that uses CS Regional/National 

i.e. Crop 

management 

Seasonal rainfall 

and temperature 

forecast 

NOAA Ministry of Agriculture National 

Modelling Data     

Weather Stations  Met Office Water Resources 

Authority (WRA) 

National 

Reservoir 

Management 

Seasonal Met Office Water & Sewerage Utility National – Barbados, TT, St 

Vincent 

Flood Early Warning Event Met Office Disaster Risk and Land 

Use Planning 

National 

Builders Temperature / 

Wind 

Airport 

Authority 

Contractor National – Anguilla, and BVI 

Marine Forecast Antigua Fisheries, Conservation National 

Water Resources 

Management 

Forecast Models CSGM- UWI 

Mona 

WRA National – JA WRA, Barbados-

CIMH 

Climate Observations Rainfall 

Summaries 

(Daily and 

Monthly) 

Met Office WRA National 

Hydrological 

Prediction and 

Simulations 

Probabilistic 

Analysis 

 

Met Office WRA National 

Water Management Rate of change – 

drought to flood 

NOAA WRA, Agriculture, 

Construction, Tourism 

National 

Water Resources 

Management 

Seasonal 

Forecast, 

Temperature 

Met Office, 

Water 

Resources Units 

Water Supplier National 
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GAPS 

� Whatever available MET Data correlated to Water Data for HydroMet Planning at 

the National Level; 

� Stronger IWRM Planning (mandate of the GWP-C) at the National Level to address 

more stakeholder involvement in the sharing and use of the available data; 

� Required more interaction for contractors for the required National and Regional 

requirements (regarding HydroMet Data that may be required); 

� Data Sharing for high intensity rainfall (flash flood data) is mentioned as a 

requirement at the National Level for “Real Time Data”; 

� Required framework to be put in place for ad-hoc information provision of data from 

MET to Water Managers and vice-versa; 

� Not sufficient research is available to tie all the available data (reference to UNESCO-

Graphic); 

� Possible political influence/interference seems to be of “slight” concern, regarding 

possible ‘censorship’ of MET Data.  Primarily MET is within the public service, and 

although the recommendations of WMO mandate, it remains a possible challenge; 

� Lack of good communication, Development of protocols/data policies, Institutional 

capacity (not all NMHS have established climate sessions), and Lack of trust and 

support in research models. 

 

List of additional services that are needed 

Type of Climate 

Service 

Type of Climate 

Information 

Potential Provider – 

Source 

Entity that requests 

CS 

Regional/National 

i.e. Crop management Seasonal rainfall 

and temperature 

forecast 

NOAA Ministry of 

Agriculture 

National 

Modelling Data     

Weather Stations  Met Office WRA National 

Aquifer Management Rainfall Volume MET Office WRA National 

Storm Info Rainfall Intensity MET Service All Regional / National 

Outdoor Events Forecast Antigua Event Organizers National – Anguilla, and 

BVI 

Water Resource 

Management 

Site Specific 

Forecast 

CSGM- UWI, Mona WRA National – JA WRA, 

Barbados-CIMH 

Hydrological 

Monitoring 

Daily Rainfall Met Office WRA National 

Monitoring and Seasonal Info using NOAA WRA National 
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Observation Satellite Info 

Water Management Soil Moisture / 

Temperature 

Met Office Water Users Regional / National 

 

Other needs identified 

� NMHS Climate sections to focus on GFCS; 

� Capacity building; 

� RCC-CIMH should provide a curriculum for Climatologists. 


