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Executive Summary 

The National Stakeholder Consultation (NSC) on Climate Services hosted by the Trinidad and 
Tobago Meteorological Service (TTMS) of the Ministry of the Environment and Water 
Resources (MEWR) and the World Meteorological Organisation (WMO) was held at the 
Radisson Hotel, Port of Spain, Trinidad from May 11th to May 12th, 2015. Attendance and 
participation by partners and stakeholders at the consultation were wide–ranging, with 
representation from water, drainage, disaster risk management, health, agriculture, and energy 
sectors, among others. 

The consultation addressed several aspects for the implementation and delivery of climate 
services at the national level, including an overview of the global framework for climate services 
as it relates to the national context, climate services successes, needs, gaps, challenges and the 
existing institutional framework for Climate Services in Trinidad and Tobago. The NSC was 
undertaken to foster a collaborative effort to establish and operationalize a national framework 
for climate services in Trinidad and Tobago that would enhance climate information and services 
in general. The NSC provided several recommendations which were derived from an action plan 
matrix developed as a road map for the implementation of a national framework for climate 
services, based on presentations and discussions at the NSC. 

The following were noted as recommendations and follow-up actions: 

 The TTMS must strengthen cooperation at the national level with the four priority areas 
and expand this into other sectors such as tourism, transportation, energy, among others 
that are users of climate information and data. 

 The establishment of a Climate Services Panel led by the TTMS that incorporates as core 
members: DRR, Water, Agriculture, Health, and Energy and other key sectors to serve as 
an implementing arm for the Action Plan. 

 The TTMS to develop a policy stating its mandate and which will support the 
development of a legislative framework for the TTMS. 

 The continuation of National Climate Outlook Forum as the mechanism to discuss and 
develop consensus based climate services and as a means of generating feedback and 
evaluation of existing climate services. 

 Embark on a communication process that will improve the media and communication 
skills of the TTMS staff. 

 Position climate services in relation to socio-economic development by highlighting 
projects and case studies which examine the impact of climate services on socio-
economic development and in particular those that brought added value. The aim is to 
bring visibility to the importance of the TTMS. Sectors already showing the added value 
of climate services such as agriculture, water, disaster risk reduction and energy should 
be focussed on, initially. 
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Glossary of Acronyms and Abbreviations 

CARDI   Caribbean Agriculture Research and Development Institute 
CariCOF   Caribbean Regional Climate Outlook Forum  
CARPHA   Caribbean Public Health Agency 
CIMH   Caribbean Institute for Meteorology and Hydrology 
CNMG   Caribbean News Media Group 
DRR    Disaster Risk Reduction  
ECLAC         Economic Commission for Latin America and the Caribbean 
EMA    Environmental Management Authority 
GFCS   Global Framework for Climate Services  
ICZM   Integrated Coastal Zone Management 
IICA   Inter-American Institute for Cooperation on Agriculture 
IMA   Institute of Marine Affairs 
MEWR   Ministry of the Environment and Water Resources  
NAMDEVCO  National Agriculture Marketing and Development Corporation  
NCCS   National Consultation on Climate Services 
NWRHA  North West Regional Health Authority 
ODPM   Office of Disaster Preparedness and Management  
PAHO   Pan-American Health Organisation 
SIDS   Small Island Developing States  
TCPD   Town and Country Planning Division  
TDC   Tourism Development Corporation 
TEMA   Tobago Emergency Management Agency 
TOR   Terms of Reference  
TTMS   Trinidad and Tobago Meteorological Service  
T&TEC   Trinidad and Tobago Electricity Commission 
UDECOTT  Urban Development Corporation of Trinidad and Tobago 
UWI   University of the West Indies 
WMO   World Meteorological Organization  
WRA    Water Resources Agency 
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Introduction 

The National Consultation on Climate Services (NCCS) was held at the Radisson Hotel, Port of 
Spain, Trinidad from May 11th to May 12th, 2015 and was hosted by the Trinidad and Tobago 
Meteorological Service (TTMS), a division of the Ministry of the Environment and Water 
Resources (MEWR) in Trinidad and Tobago and the World Meteorological Organization 
(WMO). The consultation attendance and participation by partners and stakeholders were broad 
and representative of various sectors including: water, drainage, disaster risk management, 
health, agriculture, and energy sectors. Representatives included experts from the Global 
Framework for Climate Services (GFCS) programme implementing arm of the WMO, Caribbean 
Institute for Meteorology and Hydrology (CIMH), Inter-American Institute for Cooperation on 
Agriculture (IICA), Economic Commission for Latin America and the Caribbean (ECLAC), Pan-
American Health Organisation (PAHO), Caribbean Agriculture Research and Development 
Institute (CARDI).  

There were also other representatives and decision makers which  included  partners from 
Government Ministries and institutions namely: Ministry of  Health, Ministry of Agriculture, 
Ministry of the Environment and Water Resources, Ministry of National Security, Ministry of 
Energy, Ministry of Tourism, Tobago House of Assembly, Office of Disaster  Preparedness and 
Management, University of the West Indies, Institute of Marine Affairs, Water Resources 
Agency, Insect Vector Control Division, South West Regional Health Authority, Agriculture 
Society of Trinidad and Tobago, Trinidad and Tobago Farmers Union, the Energy Chamber, 
Trinidad and Tobago Electricity Commission, Tobago Emergency Management Agency and the 
media. A full list of the participants are attached as Annex 1. 

The consultation addressed several aspects for the implementation and delivery of climate 
services at the national level, including an overview of the Global Framework for Climate 
Services as it relates to the national context, climate services successes, needs, gaps, challenges 
and the existing institutional framework for climate services in Trinidad and Tobago. The agenda 
outlining the list of activities during the consultation is presented in Annex 2. 

The NCCS was undertaken to foster a collaborative effort to establish and operationalize a 
national framework for climate services in Trinidad and Tobago that would enhance climate 
information and services in general. It was envisaged that the NCCS will act as a spring board to 
strengthen production, availability, delivery and application of science-based climate prediction 
and services in Trinidad and Tobago with the Trinidad and Tobago Meteorological Service as a 
key player. It was taken as an important step towards strengthening the mainstreaming and 
application of climate services in local and national decision-making through the provision of 
climate information, that were sector specific. 

This document constitutes the report emanating from the presentations and discussions from 
participation of key partners in climate services at the NSC and includes lessons learnt, 
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recommendations and an action plan matrix as a road map for the implementation of a national 
framework for climate services. The action plan matrix was created on May 13, 2015 in a closed 
door session with key stakeholders where assimilation of the results and discussions followed 
from the consultation on May 11-12, 2015 in Port of Spain. The action plan will be an on-going 
process involving key stakeholders to address the actions outlined in the action plan road map. 
The constitution of a Panel on Climate Services resulted as a recommendation and it will be the 
starting point for the consultative process to develop a Terms of Reference (TOR) for an 
implementation plan. 

1.0 Organization of the National Consultation on Climate Services 

Opening of the session 

The opening ceremony of the consultation was presided over by Mr Kenneth Kerr, meteorologist 
with the TTMS. In welcoming the participants Mr Kerr indicated that the consultation was a one-
off scoping meeting to chart a road map for developing user driven climate services in Trinidad 
and Tobago, which represented a critical opportunity for streamlining climate services into 
decision making and thanked the participants for making themselves available. 

1.1 Mr. Marlon Noel, Director of the Trinidad and Tobago Meteorological Service (TTMS) 
welcomed participants to the session on behalf of the TTMS. He highlighted the need to 
mainstream climate and weather services nationally due to the country’s high vulnerability in 
key sectors such as the agricultural and housing sectors. He stressed the need for measures that 
will help reduce vulnerability in agriculture, health, water resources management, and disaster 
risk reduction, among others. He pointed out that the TTMS would require assistance in 
developing mechanisms in the delivery of climate information on a national basis and in 
communities. Mr. Noel mentioned that the outcomes from the NCCS will redound to the benefit 
of the country and put it in a better position to adapt to climate variability, change and related 
extreme events. He closed by making the point that improvement in the management of weather 
and climate-sensitive sectors could only be achieved through access to relevant climate 
information and added that incorporation of climate information into decision making in all 
sectors would promote efficient and effective climate risk management strategies in support of 
sustainable socio-economic development. 

1.2 Mr. Adrian Trotman, Chief, Applied Meteorology and Climatology, Caribbean Institute for 
Meteorology and Hydrology (CIMH) gave an overview of services provided by the Institute. In 
his remarks he indicated that even though the CIMH was regional in scope, it was involved in 
collaboration with National Meteorological Services, including the Trinidad and Tobago 
Meteorological Service, in building capacities to reduce and manage the risks related to climate 
extremes and variability. He pointed out the symbolic importance of the regional consultation on 
the Global Framework for Climate Services held in Trinidad and Tobago two years earlier in 
May 2013, which would have been the catalyst for the current National Consultation. He 
highlighted the importance of climate services in key sectors and pointed out that where there 
gaps within the delivery of climate services nationally, the CIMH was ready and able to fill those 
gaps as well as build capacity within the country for the delivery of climate services. 
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1.3 Dr. C. Tamara Avellán, Project Officer, GFCS Office, WMO, highlighted the two goals of 
the present meeting a) to facilitate dialogue among climate service providers in Trinidad and 
Tobago, the climate related research community, and decision makers in policy and planning, 
and 2) to review the currently available climate services and facilitate dialogue among the 
participants with the view of developing a system for the generation and delivery of climate 
information. Dr. Avellan promoted the need to enable management of the risks through 
implementation of climate services with a view towards adaptation. She stressed that this 
consultation will serve to develop the road map for the implementation of climate services which 
will be constructed in a way that it serves the stakeholders while making sure that the providers 
of climate information and services are fitted with the adequate resources and capacities to fulfill 
the needs and requests presented to them. She also stressed the importance of the participation 
and input from the user community into the development and delivery of climate services and 
warned about raising too many expectations -  the information and services provided can only be 
as good as the current, underlying science.  

1.4 Senator the Honourable Ganga Singh, Minister of the Environment and Water Resources, in 
his address spoke of the vulnerability of Small Island Developing States (SIDS) like Trinidad 
and Tobago to adverse impacts of weather, climate variability and climate change. He pointed 
out that the exchange of climate information and expertise is needed for the implementation of 
policies for adaptation. He highlighted the importance of climate information in sectors such as 
disaster risk reduction, health, agriculture, water resources and energy and indicated that he was 
encouraged that the TTMS was engaging in changing the way it conducted its affairs to one that 
encompassed key sectors. He stated that the TTMS needed to develop climate services in a way 
that will allow these services to become the core input and information for decision making in 
key sectors in Trinidad and Tobago, such as the energy, water and agriculture sectors.   

2.0 Keynote presentation 

2.1 Dr. C. Tamara Avellán made the keynote presentation on the Global Framework for Climate 
Services (GFCS) and its implementation in the national context, where she defined climate 
services as ’Providing climate information in a way that assists decision making by individuals 
and organizations’.  

Referencing the vision of GFCS, she stated that its goal was to enable better management of the 
risks of climate variability and adaptation to climate change with the aim to address the priority 
areas within a global community focus. She pointed out that in order to develop effective climate 
services there was a need to maximize and utilize existing climate information and infrastructure.  
She noted that the framework aims to decrease vulnerability and support the achievement of 
global development goals by mainstreaming climate information in decision making and 
strengthening the engagement of providers and users of climate services. Dr. Avellan stressed the 
need for all-round capacity development and pointed out that the GFCS will also help 
stakeholders to better understand the services provided. She pointed out that effective climate 
services could be beneficial to decision making across various timescales ranging from the 
seasonal to mid-range and the short-range forecast, using the ready, set, go levels of 
preparedness. The GFCS works at the global, regional and national scale, with the current 
workshop being an example of national level engagement and support. 
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3.0 Status of capacities for climate services provision at the regional and national levels. 

3.1 Mr. Adrian Trotman of the Caribbean Institute for Meteorology and Hydrology (CIMH) 
delivered a presentation on the status of capacities for climate services provision at the global 
and regional levels. He made reference to the role of CIMH in the regional context and outlined 
future climate services that the CIMH plans to implement. These include sub-seasonal outlook, 
coral reef watch, heat waves and flood risk outlooks. He mentioned that the Caribbean Climate 
Impact Database, which comprised of evidence-based information, will be launched in June 2015 
by the CIMH. He advised that integrating data between agencies required practices that adhere to 
set global standards, which will necessitate quality control and homogenizing within all agencies. 

3.2 Mrs. Arlene Aaron-Morrison presented on the successes and challenges of climate service 
provision at the national level. She stated that during the last two years climate services have 
been receiving increasing attention at the Trinidad and Tobago Meteorological Service (TTMS) 
as an important component of the agenda on climate adaptation. She noted the realization of the 
need for climate knowledge as input to decision making in all climate-sensitive sectors in 
Trinidad and Tobago and the importance of having an operational user-driven action plan to 
establish a framework for national climate services. Mrs. Aaron-Morrison mentioned that climate 
information needed to link available climate science and early warning information with 
technical services in all climate-sensitive sectors. She mentioned that in the development of 
climate services the TTMS had learnt several lessons, including: end users must have input in 
climate services development and must become part owners of the process development of 
climate products. 

4.0 The user perspective and institutional framework for climate services in Trinidad and 
Tobago. 

4.1 Dr. Federico Gómez-Delgado, National Officer for Region IV, World Meteorological 
Organization and Dr. Cédric J. Van Meerbeeck, Climatologist, Caribbean Institute for 
Meteorology and Hydrology made a joint presentation on developing user-oriented climate 
services. Dr Gómez showed the geographic scope of the GFCS User Interface Platform for 
climate services at the global, regional and national levels, which are based on feedback, 
dialogue and outreach activities, as well as at community level where the implementation, 
monitoring and evaluation of programs and activities is made. He stated that the reasons for gaps 
in user feedback and dialogue were that climate service providers often infer user needs based on 
limited interaction, deficient transmission of developments in climate science, shortfalls in the 
availability and use of climate information and difficult access to historical information. He 
pointed out that feedback is a systematic process to define needs for climate services whilst 
dialogue is an interactive discussion and prioritization of needs. Advocacy, monitoring and 
evaluation are other relevant processes. These activities aim to produce climate services that 
were user driven. 
 
Dr. Van Meerbeeck mentioned that the Caribbean Regional Climate Outlook Forum (CariCOF) 
produces a standard regional climate prediction product of three (3) and six (6) month forecasts. 
He noted that these predictions are robust, however, it was still necessary to enhance and 
improve the use of the products which can only be done by engaging the users. He stated key 
essentials for the users were that the climate information was provided for a reasonable scale, is 
accurate or certain enough with respect to occurrence and utilized probability to communicate 
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uncertainty. Dr. Van Meerbeeck noted that reference climatology is important and it was 
necessary to provide historical data and analysis. This contextual information he noted would 
provide a broader spectrum that allows historical data to be examined from which references can 
be drawn through the utilization of baseline information, as well as, the allowance for 
comparisons. In his presentation, Dr. Van Meerbeeck stated that, for the user, Climate Early 
Warning Systems must be reliable, timely, use understandable language, salient, sharp, cost 
effective, sustained and supported through time. He highlighted the importance of developing 
tailored information to meet the needs of the user.  
 
4.2 Mr. Kenneth Kerr of TTMS presented an overview of the existing institutional framework for 
climate services in Trinidad and Tobago, with some focus on structural obstacles which 
prevented institutions from interacting with each other to provide climate services in Trinidad 
and Tobago. In his presentation, he indicated that due to the international agreement under the 
auspices of the WMO, the TTMS is the Government’s authoritative source of weather and 
climate information. As part of the WMO's structure, the operations of the TTMS adhere to 
worldwide standards and procedures. He stated that the TTMS is therefore the Government‘s 
climate and weather information provider for sectoral planning and supplier of regular reliable 
and consistent data inputs for the sectors like water resources, agriculture, energy, aviation, 
transport, tourism, health and local development, among others. Therefore, the TTMS is a 
fundamental component of the crisis management or risk reduction infrastructure framework of 
the country, however there were no legal framework that formally institutionalises the operations 
of the TTMS. 

5.0 Needs and application of climate services in key sectors 

5.1 Mr. Norman Gibson of the Caribbean Agriculture and Research Institute (CARDI) presented 
on the applications and needs for climate services in the agriculture sector of Trinidad and 
Tobago. He noted that the Caribbean region is vulnerable to climate change, floods, droughts, 
uncertain precipitation, tropical cyclones, and extreme temperatures. Mr. Gibson made the point 
that temperatures that are uncomfortable for humans are also uncomfortable for flowering plants, 
which affects food production, yield and pricing. With that he stressed that agriculture is 
sensitive and thus vulnerable to environmental extremes and hence required mitigation measures. 
He highlighted a few areas where climate services are desirable. These included: use in selection 
of climate resilient crops, selection and breeding of crops suitable for the climate, building 
awareness in the agriculture community on use of climate information for land preparation, 
harvesting and pesticide application; inclusion in policy development to inform decision makers; 
pest and disease control and mitigation. 

5.2 Mrs. Shelly Bradshaw of the Office of Disaster Preparedness and Management (ODPM) 
presented on the applications and needs of climate services for disaster risk reduction in Trinidad 
and Tobago. Mrs Bradshaw indicated that hazards in the form of environmental, socio-economic, 
seismic and hydro-met are part of disaster risk reduction. She highlighted the fact that academia, 
the public sector, the private sector and civil society are involved in disaster risk reduction. She 
made the point that climate information for disaster response management could be used to 
prevent and mitigate when creating sectoral policy and planning development, and to strengthen 
research and risk assessment. She stated that it was also important in preparedness which 
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included disaster risk reduction drills, building awareness and recovery and rehabilitation, 
including evacuating communities and needs assessment. 

5.3 Dr. Edwin Bolastig of PAHO presented on the applications and needs for the health sector in 
Trinidad and Tobago. He questioned whether there were any relationship between an observed 
increase in asthma attacks and climate, and suggested that this is perhaps an area where climate 
services were a need. He highlighted that change in the pattern of rainfall can alter geographical 
distribution of insect vectors that can spread infectious diseases and wondered whether this was 
the case with the 2014 outbreak of Chickungunya in the region, and whether this could have 
been controlled by the provision of climate services through early warnings. He stated that there 
were definite linkages between climate information and health and suggested that one such link 
would be incorporating spatial climate data with clinical data to protect the public from vector 
borne, climate triggered diseases. 

5.4 Mr. Willard Phillips (ECLAC) presented on the applications and needs of climate services 
for the tourism sector. Mr Phillips noted that the Caribbean is the most tourism dependent region 
in the world but its sustainability is now threatened by climate variability and change. Climate 
change impacts on tourism include weather variations, climate induced environmental changes 
(coral bleaching 2005-2006), policy induced impacts and mitigating response to carbon 
emissions. He stated that measures to adapt to these include: strengthening coastal defences, 
improving water resource planning, enhancing energy and food security, improving resilience of 
national transportation systems and improving public awareness. He suggested that climate 
services which dealt with strengthening these are what is required for the tourism sector. 

5.5 Dr. Matthew Wilson (UWI) presented on the applications and needs for climate services in 
the water sector. Dr. Wilson made the point that water affects all sectors which makes it a 
complex entity for discussion. His presentation focused on water as a resource and as a hazard. 
He pointed out that in terms of climate services it was important to know how frequently water 
related hazards such as floods occurred and how may this pattern change in the near future. He 
stated that the reliability of water supply as a resource depends on the time series data available. 
He highlighted the usefulness of daily rainfall data and climate services for flood risk mapping 
and stated that there is a need to continue having access to important climate data at daily scales, 
required for the development of climate services for the water sector. 

5.6 Mr. Christopher Mark (T&TEC) presented on applications and needs for climate services in 
the energy sector of Trinidad and Tobago. In his presentation, he noted that there are major 
climate and weather variables which impact the sector, including hurricanes, temperature and 
winds. He showed that warmer temperatures demanded more air conditioning units which feed 
back into the demand for energy from T&TEC. Mr. Mark stated that at the same time, warmer 
temperatures also meant that there is less production of electricity, since the system is more 
efficient at cooler temperatures. In this regard, he highlighted the need for climate services which 
can support the analysis of trends in energy consumption and climate variability, as well as 
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climate services associated with dry spells and drought events, because there is an association 
between bottled drinking water production and energy production. 

6.0 Local case Studies on Climate Services 

6.1 Dr. Elizabeth Johnson of the IICA presented on local case studies that can benefit from 
climate information and services in the management of pests and diseases in the agriculture 
sector. She showed a case of the cassava hornworm thriving during the drought of 2010, where it 
damaged 335 acres of cassava and suggested that climate information on dry spell and drought 
adaptation measures could be used in the management of this pest. Another such example was 
the Beet Armyworm in Jamaica 2014, which also flourished during drought conditions. She then 
presented on a success story with the use of climate services, which brought much added value. 
She showed that through the use of the TTMS agro-meteorology forecast and bulletin she was 
able to manage and control the Black Pod disease in her cocoa crop in as much as 85% of her 
plants. 

6.3 Mr. Khalil Hassanali presented a case study on behalf of Dr Rahana Juman of the IMA on 
climate services in Integrated Coastal Zone Management (ICZM). He pointed out that ICZM is a 
solution to balance the conservation and development in the coastal zone by managing conflict 
between users, taking into account the vulnerabilities that are climate related. In the case study of 
South-West Tobago he showed how climate services were used. He stated that quality data was 
needed to predict the impact of climate variability and change and that vulnerability studies on 
climate variability and change are needed for all areas along the coast of Trinidad and Tobago.   

6.4 Mr. Rajesh Ragoo of the Insect Vector Control Division of the Ministry of Health made a 
presentation on behalf of Dr. Roshan Parasram on the role of climate information in the health 
sector. He stated that the sector is heavily dependent on climate information and highlighted 
temperature, wind speed, wind direction, and rainfall patterns as critical to the sector. He 
mentioned that factors responsible for increase and spread in local incidences of vectors included 
seasonal temperatures, rainfall and local climatic variations. In his case study, he was able to 
show that in experiments which used standalone mosquito control measures, increase in rainfall 
led to higher breeding events. He pointed to the need for climate data on a micro level and 
indicated that relative humidity is among the variables needed with climate services to produce 
density/heat maps. 

6.5 Mr. David Samm of the WRA presented on the importance of climate information in 
managing water resources in the country. He mentioned that climate information and products 
from the TTMS, such as three-monthly rainfall and temperature outlooks and the El Nino Watch 
were critical for planning in the WRA. He showed that this data was used for reservoir 
projections (water balance: output versus input), flood forecasting and identification of seasonal 
changes which was critical for how the WRA dealt with the agriculture and industrial sectors. He 
showed how the outlook information from TTMS was able to assist WRA with better planning. 
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7.0  Working Groups Discussion and Reports 

In order to discuss and identify gaps and needs in the development and  provision of climate 
services, participants were placed in four working groups under the following sectors: i) Disaster 
Risk Reduction, Urban Planning, Development and Finance;  ii) Agriculture, Forestry, Fisheries, 
Transport; iii) Health, Tourism, Energy, Media  and  iv) Water, Marine, Coastal Zone 
Management. 

 

7.1 Group 1- Disaster Risk Reduction, Urban Planning, Development and Finance 

The discussion report from this group revealed that there was a need for the TTMS climate 
information and data to be packaged in a way for easier understanding and that it should 
transcend all scales given that community based information is critical for disaster management. 
The group wanted more public awareness and information on what climate services the TTMS 
already had available. The group felt that there was a need for clear guidelines on what climate 
information should be made available and to whom, depending on the user, whether they were 
private entities, government agencies or disaster management units. The group also felt that a 
product tailored to suit the user was the best option. They stressed that an increase in 
infrastructure is critical to provide climate information and suggested the TTMS needs to have a 
legal framework in order to carry out its functions effectively. The group strongly favoured 
making weather and climate information accessible to statutory agencies. They also pointed out    
that the format of the information being distributed needed improvement, but this could only be 
achieved through better interaction among agencies. Furthermore, public/private partnerships are 
needed to provide infrastructure for sustainable data collection. 

7.2 Group 2- Agriculture, Forestry, Fisheries and Transport 

The outcome from this group’s discussion highlighted concerns for hazards including flash 
flooding, drought, wind, water availability, night time cooling and hot spells. They highlighted 
the need for climate information which affected crop yields and this should include high 
temperatures which can kill pollen and night time cooling which lead to dew formation which 
provides environments that are conducive to the development of fungi. Other concerns by the 
group were with respect to interpretation and use of probability information and the 
dissemination of climate information especially for the agriculture sector, since the information 
was not reaching the majority of farmers. The group also pointed to the need for more outreach 
and public awareness programs on climate services. The group suggested that the TTMS must 
ensure its early warning climate services were reaching extension services that can be used to 
advise farmers on the appropriate varieties and crops to grow in wet and dry season. Also the 
TTMS should develop student projects with UWI (Crop Protection Department) to document 
effects/impact of using climate data in crop production that can be used in cost-benefit or value 
added assessments. The group highlighted the need for standardized equipment (temperature and 
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wind speed) within areas prone to forest fires, to determine factors which influence frequency of 
forest fires. Other services the TTMS can provide include temperature forecasts during flowering 
of parent trees in mountain ranges for seed collection, as well as provide advice and assistance in 
standardizing weather stations installed by partners and help with coordination of placement of 
these stations. 

 

7.3 Group 3- Health, Tourism, Energy and Media 

The outcome from this group discussion highlighted the complexity of these sectors as it relates 
to climate information and services. The group was concerned about hazards such as flooding, 
hurricanes, temperature and wind data which affected each sector and pointed out that climate 
information and services on these and other factors would be useful for developing contingency 
and adaptation plans. They also had concerns on timeliness and technical terms used in the 
products. They felt that some hazards such as hurricanes, flooding, and drought had far reaching 
consequences on the sectors, which can impact hygiene, resources, tourism season, hotel 
capacity and energy assets. The media, in particular, was concerned with availability of specific 
climate information and products for the city of Port of Spain and other cities, in order to give 
contexts to their outlooks. The group suggested that the TTMS needed to publish monthly heat 
information within a season for dissemination to various sectors, e.g. forecasting of an extreme 
heat event which can impact on planning for electricity production, transmission and distribution. 
The tourism sector can use this to market, predict and manage tourist arrivals for stakeholders 
including hoteliers. 

7.4 Group 4- Water, Marine, Coastal Zone Management 

Coming out of group IV’s discussion, there was a concern for the absence of a legal framework 
for the TTMS and a request for climate services being developed within the national framework  
to be sustainable and economically viable. The group highlighted several hazards that were 
particularly of interest to the broad water sector that spanned water resource management, 
disaster risk management, coastal zone processes, drainage conduits, water quality and the 
environment. The group stated that in order for there to be improvement in climate services and 
for the establishment of a national climate services Framework, there has to be high level buying 
and championing by critical decision makers with team leaders holding key positions at the level 
of Permanent Secretaries or heads of Divisions, along with political support.  They suggested 
that for sustainability, it was necessary to have among the team leaders for the Framework, 
sociologists, economists, engineers, hydrologists etc. with the National Meteorological Service 
as focal point. The group also suggested that the TTMS should seek to strengthen its institutional 
services framework by establishing Memorandum of Understanding with relevant institutions, 
standardize its information and products with user input and tailor its products to satisfy the 
users. 
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8.0 Lessons Learnt 

 There is a need to strengthen the observation systems and data management of climate 
data within Trinidad and Tobago. 

 There is a need to strengthen the TTMS capacity to provide tailored climate information 
and their dissemination to the user community, as well as, strengthening the user 
community's capacity to uptake and use the climate information. 

 Climate services needs to be integrated into the setting of national climate change 
adaptation and disaster risk reduction (DRR) programs, to enable an environment of 
support from already existing climate change and DRR  funded programs and projects. 

 The challenge and opportunity for the TTMS is to develop climate services that are core 
inputs and information for decision making in key sectors such as DRR, energy, water 
and agriculture in Trinidad and Tobago. 

 Greater emphasis needs to be placed on enabling increased understanding of climate 
information by users through training and awareness raising sessions and workshops. 
 

9.0 Road Map Action Plan 

The NCCS proceeded with an overall spirit of partnership and an expression of support for the 
initiative, objectives and expected outcomes. Participants constantly stressed the critical role 
collaboration has to play in formulating, strengthening and sustaining the delivery of climate 
services; however, they appeared very surprised at the level of climate information, products and 
services that are already being provided by the TTMS. Professional presentations and 
discussions on a range of existing and needed climate services from key partners enabled an 
environment that fostered deliberations that were engaging  during the consultation. The Road 
Map presented hereunder are a set of actions, both preliminary and futuristic that are needed to 
be undertaken to deliver on the objectives and outcomes of the NCCS. It incorporated the 
identified issues and outcomes from the consultation that are key to the implementation of 
national climate services and proposes provisional actions and arrangements for the 
formalization of the national climate services framework implementation. 

Recommendations 

 The TTMS must strengthen cooperation at the national level with the four priority areas 
and expand this into other sectors such as tourism, transport, energy, among others that 
are users of climate information and data. 

 The establishment of a Panel on Climate Services led by the TTMS that incorporates as 
core members, DRR, Water, Agriculture, Health, and Energy and other key sectors to 
serve as an implementing arm for the Action Plan. 

 The TTMS to develop a policy stating its mandate and which will support the 
development of a legislative framework for the TTMS. 
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 The continuation of National Climate Outlook Forum as the mechanism to discuss and 
develop consensus based climate services and as a means of generating feedback and 
evaluation of existing climate services. 

 Embark on a communication process that will improve the media and communication 
skills of the TTMS staff. 

 Position climate services in relation to socio-economic development by highlighting 
projects and case studies which examine the impact of climate services on socio-
economic development, and in particular those that brought added value. The aim is to 
bring visibility to the importance of the TTMS. Sectors already showing the added value 
of climate services such as agriculture, water, disaster risk reduction and energy should 
be focused on, initially. 

 

ROAD MAP PLAN OF ACTION MATRIX 

PRIORITY 
AREAS 

RATIONALE ACTIVITIES KEY ACTORS/ 
STAKEHOLDERS 

TIMELINES 

Meteorological 
Services 
Division (MSD) 
Legislation 

• Challenges in 
the execution 
of functions 
and the 
broadening 
mandate 
nationally, 
regionally and 
internationally 

 
• T&T signed 

on to WMO 
and ICAO 
Conventions 
and is 
required to 
fulfill specific 
requirements 
and meet 
international 
standards and 
best practices 

 
• MSD is the 

authoritative 
body 
responsible 

• Stakeholder 
Engagement/Consultati
ons 

• Development of 10-
year Strategic Plan 

• Submit 
recommendations to 
Ministry for 
development of policy 
& legislation 

• Review of mandates, 
roles, responsibilities, 
capacities 

• Set up technical cross-
functional team 

• Establish monitoring 
and evaluation 
framework- establish 
baseline and 
monitor/evaluate during 
and after five years 

• Develop policy  
• Develop legislative 

framework based on 
policy 

• Review existing 
responsibilities 

• MSD 
• Legal Unit -

Ministry  
• WMO 
• CMO 
• Public sector 
• Private sector 
• Academia 
• CBOs &NGOs 

     Sectors: 
• Energy 
• Water 
• Tourism  
• Disaster 

Management 
(ODPM,TEM
A) 

• Transport 
• Health 
• Finance 
• Planning 
• Agriculture 

 
 

• Ongoing 
 
• In 

progress - 
July 2015 

• Work in 
Progress - 
October 
2015 
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for providing 
services for 
the 
international 
civil aviation 
community 

 
• MSD is the 

government's 
authoritative 
voice for 
providing 
weather and 
climate 
services 

• Mandate to 
protect 
livelihoods 
and property   
based on 
international 
conventions 
by WMO  

 
• An Act exist 

for the 
Caribbean 
Meteorologica
l Organization 
which 
includes 
Trinidad and 
Tobago  

• Review of existing 
legislation in T&T that 
impacts on MSD 

 
• Review legislation 

from other NMSs in the 
region 

• Gap analysis 
• Recommendations 
• Develop legislative 

brief 
• Submit for Cabinet 

approval 
 

 

Coordination 
of Inter-
institutional 
collaboration 
 
Policy 
implementation 

• Streamline 
production, 
delivery  and 
use of climate 
services in 
T&T in order 
to avoid ad 
hoc/fragmente
d activities  

 
 
 

• Review of 
meteorological data 
other organizations 
collect 

• Standardization of data 
and products 

• Data sharing - open 
source platforms 

• Development of 
products and services 

• Research and 
systematic observations 
and inputs to WIS and 

• Steering 
Committee of 
Stakeholders  

 
 
• MSD 

 
• All 

stakeholders 
 
 
• (NCOF) 
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WIGOS 
 

• Annual Forum  
 

• Develop Climate 
Services Panel 

MSD,ODPM, 
TEMA, Health 
(IVCD), WRA, 
MEA/MEWR, 
Energy (T&TEC), 
Tourism, 
Agriculture, NGO-
COPE, Planning- 
Town & Country, 
Works, Forestry, 
Transport, TTCAA 
 
 
 

 
July 2015 
 
 

PRIORITY 
AREAS 

RATIONALE ACTIVITIES KEY ACTORS/ 
STAKEHOLDERS 

TIMELINES 

Platform for 
dialogue and 
engagement of 
key 
stakeholders of 
climate services 

• To ensure 
effective 
development, 
uptake and 
feedback on 
climate services 

• Technical review 
• Review the state of 

the climate 
• Review of 

mitigation actions 
• Define which 

products, services 
and info needed and 
in which format 
(tailoring) 

• Communications 
and outreach 
 

• All stakeholders 
(technical) 

 
• CIMH 
• Media  

 

Demonstration 
of benefits of 
climate services 

• To show the value 
and impact of   
climate services 
across all sectors 
and the socio-
economic benefits 
derived 

• To demonstrate 
the need for 
investment 

• To support MSD's 
mandate 

 

• Conduct cost-benefit 
analysis 

• Engage research 
community to 
demonstrate the 
value of the use of 
climate services 

• Identify success 
stories from similar 
countries 

 

Sectors: 
• Agriculture 
• Health  
• Forestry 
• Electricity 
• Water 
• ODPM (IDB 

consultancy) 
 

 

Capacity 
development 

• Effective tooling 
for climate 
services delivery 
and utilization 

• Gap analysis on 
human and technical 
resources in each 
agency 

• All sectors  
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Conclusion 

The enthusiasm and support for national climate services and the collaborative spirit of key 
partners and stakeholders shown in the inaugural NCCS is well placed and show tremendous 
promise for the implementation of national climate services in a structured way in Trinidad and 
Tobago. This was evident by the broad representation and participation that went into the 
discussions and presentations, which formed the basis for the development of the Road Map. The 
discussions were wide-ranging and reflect a high level of collaboration in this inaugural user 
interface and interaction. Going forward, the road map provides a good launch pad for the 
implementation of the national climate services framework. 

The fact that the Minister of the Environment and Water Resources supports the TTMS in this 
paradigm shift in developing climate services, enhances the prospects for sustainability of the 
actions highlighted in the action plan matrix and provides the TTMS with an opportunity to 
engage the major sectors with development opportunities for climate services. Other key 
opportunities emanating out of the NCCS include avenues to mobilise and make available 
climate data from partners and initiatives to enhance and address user interface issues as well as 
building capacities. The Road Map for the implementation of a national climate services 
framework in Trinidad and Tobago, briefly outlined above, is envisaged to foster collaboration 
between all partners and stakeholders in the process of developing tailored sector specific 
climate services. 
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ANNEX 1 
NAME JOB TITLE ORGANIZATION 

 
International Representatives 

 
Dr C. Tamara Avellan Project Officer GFCS/ WMO 
Dr Federico Gómez-Delgado National Officer for Region IV WMO 
Dr Cedric van Meerbeeck Climatologist CIMH 
Mr Adrian Trotman Chief, Applied Meteorology and 

Climatology 
CIMH 

 
Trinidad &Tobago Meteorological Service 

 
Mr Emmanuel Moolchan Meteorological  Professional TTMS 
Mr Marlon Noel Director TTMS 
Mrs Arlene Aaron-Morrisson Climatologist TTMS 
Mr Kenneth Kerr Meteorologist II TTMS 
Ms Camille Hall Communications Officer TTMS 
Ms Carol Subrath- Ali Meteorologist II TTMS 
Mr Christopher St Clair Meteorological Supervisor  TTMS 
Mr Haley Anderson Quality Manager TTMS 
Mr Adam Jehue GIS Specialist TTMS 

 
Agriculture , Forestry, Fisheries, Transport 

 
Mr Norman Gibson Scientific Officer CARDI 
Mr Kristian Flemming Graduate Assistant CARDI 
Ms Dhano Sookhoo President Agricultural Society of 

Trinidad and Tobago 
Mr Ricardo Laban ACF Forestry Division 
Ms Vanessa Hyacinth- Ash Statistician Ministry of Food Production 
Mr Dreams Carnarvon Deputy Director Ministry of Food Production 
Mr Christian Jacob Youth Leader Trinidad and Tobago Farmers 

Union 
Ms Nirmalla Persad Manager NAMDEVCO 
Dr Elizabeth Johnson Jamaican Representative IICA 
Ms Cherry- Ann Dennis Agricultural Officer II Ministry of Food Production 
Mr Ralph Boland Maritime Services Director Ministry of Transport 
Ms Xiomara Chin Coordinator- Strategy and Research EMA 
Ms Jewel Batchasingh Climate Change Specialist Environmental Policy and 

Planning Division 
Ms Candace Leung-Woo Gabriel Research Analyst Environmental Policy and 

Planning Division 
Mrs Sally Heeralal- Ramjass Environment Management Specialist Ministry of Works 
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Disaster Risk Reduction, Urban Planning, Development and Finance 

 
Dr Stephen Ramroop Director ODPM 
Mrs Shelly Bradshaw Mitigation Manager ODPM 
Mr Patrick Jattan Communications Officer TEMA 
Mr Allan Stewart Director TEMA 
Ms Petal Howell Town Planner II TCPD 
Mr Atiba DeSouza Project Manager UDECOTT 
Mr Hayden Manzano Senior Economist Macro-fiscal Unit 
Ms Vernessa Teesdale Policy Analyst Macro Fiscal Unit 

 
Tourism, Health, Energy and Media 

 
Ms Kathy- Ann George Health Promotion Officer NWRHA 
Mr Rajesh Ragoo Medical Entomologist Insect Vector Control 
Mr Edwin Bolastig Advisor in Health Systems and 

Services 
PAHO 

Ms Kathy Ann Thompson Research Officer Ministry of Tourism 
Mr Willard Phillips Economic Affairs Officer ECLAC 
Mr Leland Dennis Manager TDC 
Ms Marie Rose Narine  Ministry of Energy 
Mr Hannibal Anikha  Ministry of Energy 
Mr Christopher Mark Ag General Manager T&TEC 
Mr Ean Wallace Weather Anchor CNMG 

 
Water, Marine and Coastal Zone Management 

 
Mr Rajindra Gosine Head  WRA 
Ms Sharon Archie Manager WRA 
Mr Stephen Thomas Environmental Specialist WRA 
Mr David Samm Senior Hydrologist WRA 
Mrs Jacqueline Bailey- Howell Drainage Engineer Drainage Division 
Mr Khalil Hassanali Research Officer IMA 
Mr Kendell Francois Senior Planner- Hydrological WRA 
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ANNEX 2 

 

DAY 1    
Time Activity Outline Responsibility/Chair 
08:00–
09:00 

Registration Registration TTMS Secretariat 

09:00 – 
09:03 

Welcome & Introduction Participants Introduction  Mr. Kenneth Kerr 

09:03 - 
09:45 
 

Session 1: 
Opening Ceremony: 
Keynote Address and 
Speeches 

Mr. Marlon Noel (TTMS) 
Mr. AdrianTrotman(CIMH) 
Dr. Tamara Avellan(WMO) 
Senator the Honourable Ganga Singh 
(MEWR) 
 

Mr. Kenneth Kerr  

 Media Exit   
09:45 – 
10:30 

Session 2:  
•Keynote Presentation: 
National Context and 
Implementation for the 
Global Framework  
for Climate Services 
 
•Discussion 

 
Dr. Tamara Avellan GFCS (WMO) 

• Overview of GFCS 
• Provide the rationale, objectives, key 

components and implementation 
priorities of the GFCS at the National 
level 

 
 
All Participants 

Mrs. Arlene Aaron-
Morrison  

10:30 – 
10:50  

Coffee Break  &Group 
Photo 

  

10:50 – 
12:00 

Session 3: 
•Status of Provision and 
Application of Climate 
Services  
 
 
•Discussion 

• Status of Capacities for Climate Services 
Provision at the Global and Regional levels 
(WIS/WIGOS): Mr. Adrian Trotman 
(CIMH) 

• Climate Services provision at the  national 
level  Trinidad and Tobago  (Success and 
challenges): Mrs. Arlene Aaron Morrison 
(TTMS) 
 

All Participants 

Dr. Tamara Avellan 

 
12:00 – 
01:00 

 
Lunch Break 

  

01:00 – 
02:00 

Session 4 
•The  User perspective 
&Institutional Framework 
for Climate Services in 
T&T  
 
 
•Discussion 

• Developing user-oriented climate services: 
Dr. Cédric Van Meerbeeck CIMH/ Dr. 
Federico Gómez (WMO) 

• Overview of existing institutional 
framework for Climate Services in Trinidad 
and Tobago: Mr. Kenneth Kerr  (TTMS)  

 
All Participants 

Ms. Camille Hall 

02:00– 
02:50 
 

Session 5 
Need and Utilization of 
Climate Services for Key 

Climate information and services:  Applications 
and needs for the Agriculture Sector:Mr.  
Norman Gibson  (CARDI) 

Mr.  Adrian Trotman 
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Sectors 
 
 
 

 
Climate information and services:  Applications 
and needs for the Disaster Risk Reduction 
Sector:  Mrs. Shelly Bradshaw (ODPM) 
 
Climate information and services: Applications 
and needs for the Health  Sector:Dr. Edwin 
Bolastig (PAHO) 
 

02:50 - 
03:00 

 Coffee/Tea Break   

03:00 – 
04: 00 
 

Session  5 
Need and Utilization of 
Climate Services for Key 
Sectors 

Climate information and services:  Applications 
and needs for the Tourism Sector:Mr. Willard 
Phillips (ECLAC) 
 
Climate information and services: Applications 
and needs for the Water Sector:Dr. Matthew 
Wilson(UWI) 
 
Climate information and services: Applications 
and needs for the Energy Sector: Mr. 
Christopher Mark  (T&TEC) 
 

Dr. Cedric Van 
Meerbeeck 

 Day 2    
Time Activity Outline Responsibility/Chair 
09:00 – 10:00 Session 6 

Summary of  Need  and 
Utilization of Climate 
Services 
 
Local Case Studies of 
Use of Climate Services 

 
Mr. Kenneth Kerr 
 
Local Case Study 1: Agriculture 
Dr. Elizabeth Johnson (IICA) 
 
Local Case Study 2: Health 
Dr. Roshan Parasram (Insect Vector 
Unit) 
 
Local Case Study 3: Water 
Mr. David Samm (WRA) 
 
Local Case Study 4: Coastal Zone 
Management  
Dr. Khalil Hassanali (IMA) 

Mr. Kenneth Kerr 

10:00 -  11:00 Session 7 
Break-out  Groups 
 
 
 

Establishment of working groups 
(Mrs. Arlene Aaron-Morrison: TTMS) 
Groups 

• Agriculture, Forestry and 
Fisheries 

Mrs. Arlene Aaron-
Morrison 



22 
 

 

 
(Informal Coffee Break 
at your discretion) 

• Disaster Risk Reduction, Urban 
Planning, Development and 
Finance 

• Health, Tourism & Media 
• Water, Marine and Coastal Zone 

Management, Energy and 
Transportation 

 
Working Group Discussion 
(Chairs for each group to be identified by 
individual groups) 

11:00 – 12:00 Session 7 
Reports from Working 
Groups 

Working Group Presentations 
• Agriculture, Forestry and 

Fisheries 
• Disaster Risk Reduction, Urban 

Planning, Development and 
Finance 

Mr. Adam Jehu 

12:00  - 01:00 Lunch Break   
01:00 –  02:00 
 

Session 7 
Reports from Working 
Groups 
 
 
Discussion 

Working Group Presentations (cont’d) 
• Health, Tourism & Media 
• Water, Marine and Coastal Zone 

Management, Energy and 
Transportation 

All participants 

Mr. Marlon Noel 

02:00 – 03:45  Session 8 
Road  Map: Discussion 
on way forward and key 
priorities to be 
addressed 
 
 
(Informal Coffee Break 
at your discretion 
around 3:00) 

Identification of key actions: 
• To be undertaken to improve  

Climate Services in Trinidad and 
Tobago for agriculture, disaster 
risk reduction, health, water, 
energy, tourism, urban planning 
and other sectors 

• To streamline climate services 
into decision making in climate 
sensitive sectors in Trinidad and 
Tobago  

• To build capacities at the Trinidad 
and Tobago Meteorological 
Service 

• To build climate service  
capacities in key sectors  over the 
next two years 

Dr. Tamara Avellan 

03:45 – 04:00 Closing of meeting Word of thanks on behalf of the 
organizers and Consultation Closure 
Dr. Tamara Avallan (WMO) 
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