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Executive Summary

The CARIBSAVE Seed Funding project has been successfully completed on time and on budget and
has produced significant and meaningful results beyond the Outputs of the original Terms of
Reference (ToR) / ‘Project Details’ document. The project has proved extremely effective in building
capacity, informing wider policy and planning processes, and has developed a set of protocols for
assessing and analysing climate changes, risk, vulnerability, adaptive capacity and increasing
resilience. The protocols have been proved to be replicable in other milieu and will enhance the
Caribbean region’s response to the challenges of climate change. In addition, the project has
provided a strong and stable platform for the establishment of a CARIBSAVE Climate Change Risk
Atlas (CCCRA) country profile programme and a range of pragmatic climate change, livelihood and
disaster management projects across the Caribbean Basin, further developing capacity and resilience
for the economies and communities of the region on a sectoral basis.
In accordance with the ‘Project Details’ document/ToR there are four Outputs of the project. The
following document and attached appendices present the results of the CARIBSAVE Seed Funding
Project in document form addressed by Outputs and Deliverables and includes summary
information on key indicators for success and lessons learned as required in the original ‘Project
Details’ document.
Outputs 1 and 2:
1. ‘A tourism climate risk profile map will be produced for Eleuthera (Bahamas) and Ocho Rios
(Jamaica).

Climate change scenarios will be developed for two tourist destinations in

Caribbean integrating climate risk management data and vulnerability and adaptive capacity
profiles.
2. Action plans, Strategy documents and Protocols to inform adaptation and mitigation
activities in the two demonstration locations.’

‘Outputs 1 and 2’ have been achieved by the production of climate change scenarios, climate risk
data, vulnerability and adaptive capacity profiles, tourism climate risk profiles, action plans , strategy
documents and protocols to inform adaptation and mitigation activities for three destinations:
Eleuthera, The Bahamas; Negril, Jamaica; and Montego Bay, Jamaica, (one more than required in the
ToR). The Jamaican Government requested a change in the original destination identified (from
Ochos Rios to Montego Bay) as, after further reflection, this choice integrated better with their long

4

term disaster risk management strategy and sustainability plans for the country. This request for a
change was accommodated without any problems. A request was also received from the Jamaican
Government for an additional destination (Negril) to assist in their efforts towards sustainability and
livelihoods protection for a particular destination identified as at risk from sea level rise and coastal
erosion. This request for an additional destination was able to be met by a combination of the
proximity of Negril and Montego Bay, by rationalising the budget for Jamaican fieldwork and by the
injection of additional funds and ‘in‐kind’ support from the University of Oxford, UK, the University
of Waterloo, Canada, and The CARIBSAVE Partnership along with ‘in‐kind’ support from the Jamaican
Ministry of Tourism, University of Oxford, the University of Waterloo and The CARIBSAVE
Partnership (including staffing, logistical support, administration, technical equipment and
subsistence).

Executive Summaries of the climate change scenarios, vulnerability and adaptive capacity profiles,
and action plans for the three destinations can be found in Section 3 of this document. These
summaries have been provided as additional deliverables for ease of access as the full profiles are
almost 100 pages each. The full reports can be found in Appendices I, II and III. Each of the full
Destination Profiles initially summarises the key climate processes of relevance and key results
relevant to the destination. Information and graphics showing climate trends and spatial patterns of
projected trends for each destination can be found within the Profiles and in full online at the
CARIBSAVE website www.caribsave.org. The reports are then split into three further sections:
Vulnerability Profile; Adaptive Capacity Profile; and Conclusion, Recommendations and Plan for
Action.

The Destination Profiles were completed in a thorough and comprehensive manner drawing on
information from a variety of sources (secondary and primary) and have been produced with both
immediate effectiveness and future enhancement in mind. The full Destination Profiles of Negril and
Montego Bay, which have inherent similarities due to their geographic proximity, will ultimately
combine with further destination profiles and contribute to the development of a complete Country
Profile for Jamaica. Similarly, the Destination Profile of Eleuthera, along with other destinations, will
contribute to a full country profile for The Bahamas under the proposed CARIBSAVE Climate Change
Risk Atlas country profile (CCCRA) programme. In this way, the full Destination Profiles, contained in
the Appendices, which have been produced by the Seed Funding Project, will form part of an
enhanced and expanded individual country profile within the CCCRA initiative. The country profiles
will enable a more effective and comprehensive response to the challenges of climate change and
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provide an evidence‐based approach to enhance resilience in the countries. The development of the
country profiles will be achieved by a range of additional activities including: detailed livelihoods
analysis work on the impacts of climate change on community and economic development; re‐
engagement with key stakeholders on a one‐to‐one and focus group basis; further examination of
the key sectors of health, biodiversity, agriculture, energy, water, infrastructure and settlement, and
comprehensive disaster management; high resolution digital elevation modelling evaluation on the
impact of sea level rise on destinations; the addition and extrapolation of more destinations; and by
a series of semi‐structured interviews with key sector stakeholders who have been identified
through the workshop and fieldwork processes conducted in the Seed Funding Project. More details
on the CCCRA country profile project can be found in the ‘Project Details’ document for the CCCRA
proposal.

Deliverables for Outputs 1 and 2

The protocols, methodologies and activity plans to achieve Outputs 1 and 2 were derived from and
informed by work conducted and developed by the United Nations Environment Programme (UNEP)
and the University of Oxford in the recently published ‘Climate Change Adaptation and Mitigation in
the Tourism Sector: Frameworks, Tools and Practices’. The plans and protocols were also informed
by other work including that conducted by the University of Oxford and the United Nations
Development Programme (UNDP) on ‘Climate Change Country Profiles’; the Caribbean Community
Climate Change Centre’s (CCCCC) work with ‘PRECIS’ and the Hadley Centre and vulnerability profiles
conducted under the MACC programme; the United Nations Framework Convention for Climate
Change (UNFCCC) in its ‘Compendium of Decision Tools to Evaluate Strategies for Adaptation to
Climate Change’; the UNDP’s Adaptation Policy Framework (AFP); the IPCC’s Technical Guidelines
for Assessing Climate Change Impacts and Assessments; the United Kingdom Climate Impacts
Programme (UKCIP) ‘Climate Adaptation: Risk, Uncertainty; Decision Making’, the UNFCCC ‘s
Guidelines for the Preparation of National Adaptation Programmes of Action (NAPA); and
Assessments of Impacts and Adaptations to Climate Change in Multiple Regions and Sectors (AIACC).

A flow chart giving a graphic summary of the main protocol developed for the CARIBSAVE Seed
Funding Project and used to provide the deliverables and achieve Outputs 1 and 2 can be found in
Section 2.1. The stages of the protocol are as follows a) Climate Modelling and Data Analysis
(including analysis of key ‘Tier 1’ climate variables linking the climate modelling to physical impacts
and vulnerabilities) b) Physical Impacts and Vulnerability Assessment c) Tourism and Related Sector
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Vulnerability Assessments (including examination of the sectors of water, energy, agriculture,
biodiversity, health, infrastructure and settlement, and comprehensive disaster management) d)
Development of Vulnerability Profile with stakeholders taking account of socio‐economic, livelihood
and gender impacts (including evaluation of ‘Tier 2’ linking variables and indicators such as coastal
inundation) e) Adaptive Capacity Assessment and Profiling f) Development of Adaptation and
Mitigation Strategy and Policy Recommendations (action planning) . The final stages depicted in the
flow chart focusing on the implementation of policies and strategies at ministerial/government level
and the implementation of actions at community level, using a community‐based adaptation
approach, are proposed to be implemented as part of the forthcoming CCCRA process as projects to
be funded by other donors post the country profile stage.

The documents supporting the stages in the protocol outlined above and giving more detail on
methodology are contained within this report. ‘Climate Change Modelling Assessments:
methodology and technical information’ can be found in Section 2.2; providing a detailed description
of the approach used in the climate modelling and data analysis stage. Sections 2.4, 2.5, 2.6 and 2.7
provide the documentation used in the stakeholder participatory workshops conducted in each pilot
country. Section 2.3 gives a list of suggested workshop attendees for the coordinating government
agency to consider inviting to the workshop. The workshops were conducted in collaboration with
the coordinating government ministries in each country by initially raising awareness of the nature
of the project and the issues surrounding climate change in the destination. This was achieved
through the distribution of the Pre‐Workshop Appraisal Document (PWAD) (Section 2.5) prior to the
workshop requesting the participants to review and collate relevant information where possible.
Introductory information about The CARIBSAVE Partnership, the Seed Funding Project and the
workshop process was also provided to invitees prior to the workshop including a version of the Pre‐
Workshop Information Document in Section 2.4. Further salient information on CARIBSAVE and the
project was presented at the workshop by representatives of The CARIBSAVE Partnership including a
representative of the CCCCC, contextualising some of the regional impacts of climate change (see
Section 2.8 for list of presentations). Information on the climate modelling process and use of linking
climate variables was presented in accessible format. In addition, a presentation was also given on
the impacts of sea level rise and storm surge using Geographic Information Systems (GIS) Beach and
Coastline Mapping and Digital Elevation Modelling fieldwork, see Sections 2.9 and 2.10 and
information below for the methodologies used in this fieldwork.
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These presentations and the pre‐workshop information review formed an essential basis for the
participatory elements of the workshop. In the participatory segment the participants worked
together in small groups using the PWAD as a reference point and a trigger for discussion and
conceptualisation to talk about, evaluate and share their knowledge of climate change impacts and
vulnerabilities of the destination and the island relevant to their experience and their sector. The
groups collated the impacts and vulnerabilities that they had identified and discussed and, through
mutual agreement within their group, used a ‘priority ranking’ approach to order the impacts and
vulnerabilities in terms of seriousness / degree of threat. Coming together as a full cohort the groups
then shared this information with each other discussing, comparing and evaluating their findings.

Following the summation of the vulnerability and climate change impacts phase a similar process
was undertaken in relation to issues and factors concerning adaptive capacity. Using the Adaptive
Capacity Guiding Questions document (ACAG) (Section 2.6) as a stimulus the small groups formed
again and shared information with other concerning the following areas relating to adaptive
capacity: Resource availability (financial, human, knowledge, technical); Institutional and governance
networks and competence; Political leadership and commitment; Social capital and equity;
Information technologies and communication systems; and Health of environment. As before the
small groups collated their shared input and ‘priority ranked’ the information, this time in terms of
adaptive factors absent and most needed in the destination/country to address the pre‐identified
climate change impacts and vulnerabilities. Once again the information was shared across the full
cohort participating in the workshop and results were compared and contrasted by the participants.

Finally, the participants used the ‘Gender Data’ document (Section 2.7) to collate and share any
available data and resource information in recognition that the impacts of climate change will be
differently distributed among different regions/destinations, generations, age classes, income
groups, occupations and genders. With regard specifically to the issue of gender the workshop
aimed to frame the information gathered and the assessment conducted into five broad categories:
1) Knowledge and abilities 2) Professional positions, division of labour, income levels and savings
behaviour 3) Resource use, access and control 4) Health, insurance & security, and 5) Participation in
decision‐making, including politics. Despite commitment and involvement from all participants in
this part of the workshop in both pilot countries it was agreed that there is a paucity of data in these
areas relating to gender. An approach has been devised in the proposed CCCRA country profile
project to address this gap in knowledge and to conduct a specifically designed livelihood analysis
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focusing on gender issues, the poor and sustainable livelihoods gathering and analysing data for
integration into the country profiles.

The attendance, participation and commitment from the participants at the workshops in both The
Bahamas and Jamaica were excellent and a wide range of stakeholders have been identified for
follow up processes in the proposed CCCRA project.

An extra component to the Seed Funding Project, which provided a significant additional level of
primary data collection and an important capacity building element, was conducted during the
fieldwork phase of the project in Eleuthera. The project team conducted detailed GIS Beach
Mapping and Digital Elevation Modelling of the coastline of the island of Eleuthera and Harbour
Island (a small resort island off Eleuthera with considerable economic significance to The Bahamas).
This mapping work and laboratory analysis of the data was designed to build capacity in the two
countries of The Bahamas and Jamaica and provide a basis for replication across the region. In The
Bahamas, the CARIBSAVE project team was augmented by the presence of staff from The Bahamian
Meteorological Services, in Jamaica by staff from the University of West Indies. In Eleuthera
methodologies were developed, demonstrated, practiced and refined by the staff of the
Meteorological Services and the CARIBSAVE project team. The modelling of sea level rise (SLR) on
the coastlines and the commitment of the regional staff was so effective that the Bahamian
government are now investing in the Satellite modelling equipment that was used and are
embarking on a series of GIS Beach Mapping and Digital Elevation Modelling exercises across the
islands. See Sections 2.9 and 2.10 for detail on the methodologies used in the field, shared and
developed with the agencies. The results, which are powerful, will be used for evidence‐based
planning and the methodologies have been successfully replicated in Barbados and St Lucia. The
main results of the seed funding project can be found in the full report of Eleuthera (Appendices III)
and are summarised in Section 3. This work was funded by financial resources and ‘in‐kind’ sources
from the University of Oxford, University of Waterloo and The CARIBSAVE Partnership. The approach
is considered fundamental to future profiling of destinations and countries across the Caribbean
Basin as part of the proposed CCCRA project.
The protocol for comprehensively profiling and action planning for the destinations is designed to be
replicated in other destinations and on a country‐wide basis across the Caribbean Basin.
Replicability has now already been proven by the implementation of the approach in two other
destinations; Western Barbados in Barbados and Rodney Bay/Pigeon Causeway in St Lucia.
Implementation of the protocols in the destinations in Barbados and St. Lucia involved all aspects of

9

the approach including the GIS Beach and Coastal Mapping and Digital Elevation Modelling
component. Capacity building and skills transfer work was conducted on this component with the
Fisheries Department in St Lucia and the Coastal Zone Management Unit in Barbados.
Outputs 3 and 4

3. ‘Establishing the CARIBSAVE Partner Action Group and CARIBSAVE information network.

4. Forming practical linkages, at National and Regional levels, between the Tourist Sector,
Climate Change and Disaster Risk Reduction (DRR) institutions (CTO, ACS, CCCCC , CDERA)’
To provide Outputs 3 and 4 two major symposia were successfully organised, key regional
conferences were attended with excellent results, presentations given and numerous fruitful
meetings in countries across the region, in the USA and Europe were held to establish and build The
CARIBSAVE Partnership Action Group during the Seed Funding project period. The series of events
involved The CARIBSAVE Partners, key donors, international organizations, the private sector and
NGOs. In addition, The CARIBSAVE Partnership website was launched, a 6 paged colour information
brochure was produced in English, the brochure was then translated into Spanish and French, and
the brochures were converted into A4 pdf format. Permanent and formal links were established with
the Association of Caribbean States (ACS), the Caribbean Tourism Organization (CTO) and with the
Caribbean Disaster Emergency Response Agency (CDERA) (now the Caribbean Disaster Emergency
Management Agency (CDEMA). In addition, events and meetings were organised to strengthen the
practical linkages with the climate modelling community in the Caribbean and the disaster risk
reduction institutions in the region. These resulted in formalised practical outcomes which will be
built upon in the coming weeks and months under the proposed CCCRA country profile project.

Deliverables for Outputs 3 and 4

The two key Symposiums were as follows:
1) University of Oxford CARIBSAVE Partners and Donors Symposium on 30 June and 1 July 2009 at
Merton College, the University of Oxford. The Oxford symposium focused on Donor Action Plans and
and consensus building with international agencies, and securing funds for the next stages of
CARIBSAVE. Delegates attending the Symposium included those from international development
banks including the World Bank and the Inter‐American Development Bank (IDB); and from
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international development agencies including the UK Department for International Development
(DFID), the Japanese International Development Agency (JICA), and the German International
Development Agency (GTZ). Other international delegates also included representatives from UNDP,
Caribbean Tourism Ministries, the Caribbean Tourism Organization (CTO), the United Nations World
Tourism Organization (UNWTO), UNEP, the UK Foreign and Commonwealth Office (FCO), and the
Association of Caribbean States (ACS). In addition, there were high level delegates from major
international Non‐Governmental Agencies such as the Nature Conservancy, WWF, the Rainforest
Alliance and Conservation International. Agenda, Delegate List Summary, Presentations List and
Summary Outcomes of Infrastructure Action Plan, Biodiversity Action Plan and Gender Action Plan,
and Conclusion can be found in Section 4 of this report. The symposium and planning process was
highly successful and engaged representatives of all of the attending key institutions who have
partnered with CARIBSAVE. In Section 6 the partners’ logos can be found who have committed to
CARIBSAVE and who are in active discussion with The CARIBSAVE Partnership regarding funding
opportunities. The partnership has also since expanded to include other interested parties such as,
amongst others, the Australian Government, the Norwegian Government, the World Travel and
Tourism Council (WTTC), British Petroleum (BP) and a number of high net worth individuals. The
summary information from the action plans have formed part of the negotiations and discussions
with donors for funding further projects and the wider objectives of The CARIBSAVE Partnership. The
outcomes from the Oxford Symposium are also have also been coupled with the outcomes from the
group work in the CARIBSAVE Nassau Symposium and are integrated into the work plan and the
national and regional priorities for the proposed CCCRA project.

Following the work conducted at the CARIBSAVE Donors Symposium at Oxford, discussions with
Partners and follow‐up meetings with various funding sources in Washington DC, Europe and the
Caribbean have been held and a number of donors in support of DFID have been identified. The
following organizations and agencies have expressed strong interest in funding the CCCRA Country
Profile project and other aspects of CARIBSAVE in the near future. The CARIBSAVE Partnership are
currently in negotiations with the following institutions to secure those funds: the United Nations
Foundation, AUSAID (Australian International Development Agency), the World Wildlife Fund, the
USAID (United States International Development Agency), the Inter‐American Development Bank
(IDB), the European Union (EU), British Petroleum (BP) and Conservation International.
2) The second CARIBSAVE Symposium was held on 21st and 22nd September 2009, at the Sheraton
Nassau Beach Hotel, The Bahamas. The CARIBSAVE Regional Partners Symposium built on the
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success of the Oxford Symposium held in June / July. It was well attended by representatives of 15
different Caribbean countries and key regional organisations from across the Caribbean.

The

Caribbean symposium focused on dissemination of project information, discussion of priorities and
linking support networks across ministries, nations, destinations and regional organizations. The
CARIBSAVE Nassau Symposium was opened by Hon. Vincent Vanderpool‐Wallace, The Minister of
Tourism and Aviation for The Bahamas. Agenda, Delegate List Summary, Presentations List,
Summary Outcomes and Conclusion can be found in Section 5 of this report. The symposium was
extremely successful in raising awareness of the project, the commitment and participation of the
attendees was excellent and practical outcomes were identified as priorities for specific Caribbean
nations. The outcomes of the project have been coupled with the outcomes from the CARIBSAVE
Oxford Symposium and are integrated into the work plan and the national and regional priorities for
the proposed CCCRA project. The Caribbean CARIBSAVE symposium also organized two side events
in Nassau held in coordination with the main activities. The first side event was the Sixteenth
Meeting of the Caribbean Tourism Organization Sustainable Tourism Development Technical
Committee this event was particularly important as it further emphasised and cemented the links
between CARIBSAVE and the Caribbean Tourism Organization. This provided an opportunity for
additional exchange of ideas and information and heightened the focus on the importance of
sustainability for the tourism sector.

The Symposium’s other important side event organized by CARIBSAVE was the First International
Climate Modelling Meeting for the Caribbean; this was well attended by eminent international
climate modellers from CCCCCs, INSMET (the Cuban Meteorological Services), the Hadley Centre, UK
and the University of West Indies (UWI), Cave Hill Campus Barbados and Mona Campus, Jamaica.
This event provided the platform for further meetings of these key institutions and stakeholders on
the modelling of climate change in the Caribbean. The meeting was a great success reinforcing cross‐
institutional links with discussions held over the future of modelling in the region. It was decided to
explore the use of additional regional models to augment the functionality of PRECIS; it was also
decided that the University of Oxford would form permanent links with the University of West Indies
and the CCCCCs to share information and train and educate graduates and modellers in order to
continue to build climate change modelling capacity in the region. It was agreed that The CARIBSAVE
Partnership would continue to initiate skill share activities and to transfer skills across the various
institutions with particular reference to the modelling of climate change in destinations and nations
in the region under the coupled Global Climate Model (GCM) process. Furthermore, the need for
additional appropriate computer equipment was identified by the members of the group and it was
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decided that a proposal would be prepared by the group to target funds to provide the necessary
hardware, skills transfer and capacity building for institutions in the region.
In addition, to accelerate the development of a comprehensive climate scenario project proposal for
the Caribbean some draft information is provided below; this information is currently being refined
into a full proposal by members of the Caribbean climate modelling group.

Comprehensive Climate Scenario Project: draft concept note: The relatively small spatial of scale of
Caribbean countries means that coarse scale (2‐4 degrees latitude/longitude) outputs from Global
Climate Models (GCMs) available from international modelling centres are of limited value for
detailed impacts and adaptation assessments at the country and destination scale. In particular,
many Caribbean islands are not represented in GCMs, which consider most of the Caribbean as sea)
so maritime continental effects of climate change are missing, and tropical storms are not resolved
by GCMs.

There is consequently a need for high‐resolution climate model simulations for the region that
provide the required detail in scenarios. Currently a number of centres in the Caribbean started
working with Regional Climate Models (RCMs), but not in a coordinated enough manner. Thus there
is a scattering of RCM outputs potentially available, but these have not been organised in any
systematic manner – individual simulations are driven by a range of different “parent” GCMs and
emissions scenarios, and for different time periods in the present and future. This makes analysis of
the available RCM outputs difficult, as they are not easily comparable.

Recent meetings among the modelling and impacts community under the auspices of CARIBSAVE
have highlighted the need for a coordinated regional modelling effort that produces outputs from a
range of different RCMs, each driven by a consistent set of “parent” GCMs and emissions scenarios.
Such a project would result in a set of outputs that capture the range of possible future climates for
the region at high resolution enabling more robust impacts and adaptation work by end users.

A seed funding proposal would be to support activities leading to the development of a larger
proposal for funding by donor agencies for a coordinated regional climate modelling programme and
data dissemination platform (making model outputs available to end‐users in an easy to use and
customisable format).

13

In Section 2.2.5 of this report further recommendations and improvements are suggested for
additional work on the climate analyses resulting from CARIBSAVE’s climate modelling work on the
pilot destinations. These suggestions also inform the proposed CCCRA project.
The CARIBSAVE Nassau Symposium also provided an excellent environment to hold meetings with
key partners and institutions including the Caribbean Disaster Emergency Management Agency
(CDEMA), formerly CDERA, and to build on the work conducted in the destinations under Outputs 1
and 2. At this meeting it was agreed to ensure the integration of the CARIBSAVE climate modelling
work into the disaster risk management planning processes for the tourism sector commenced by
CDEMA and the CTO. A meeting was planned between CARIBSAVE, CDEMA and the CTO to formalise
this process. These meetings have now been held and it has been agreed formally to work closely
with CDEMA on the convergence and integration of the CARIBSAVE climate change scenarios into
Phase 2 of the tourism sector disaster management process work plan, which is scheduled to
commence with funding from IDB and with the CTO as the coordinating agency. Logistics for this
process are confirmed and will include CDEMA representatives sitting on CARIBSAVE destination
project team committees and CARIBSAVE representatives as members of the forthcoming second
phase of the CDEMA Regional Public Goods (RPG) Program. These arrangements will be actioned
following the confirmation of the forthcoming proposed CCCRA country profile project and the IDB
funded second phase of the CDEMA disaster management project for the tourism sector.

The CARIBSAVE Partnership, through the proposed CCCRA project and specifically through the
outputs relating to climate modelling, and to vulnerability and risk related to sea level rise and storm
surge, will inform the enhanced framework identified for the work being conducted by CDEMA in
Caribbean countries. Local, national and regional needs have been clearly identified in documented
accounts of reviews and deliberations, and several cross‐cutting themes have emerged from the
assessments and consultations. These themes synchronize with the areas where CARIBSAVE will
provide data and expertise on climate change scenarios, sea level rise, storm surge and livelihoods to
ensure convergence and integration with CDEMA’s work plan in Phase 2 of the RPG program. The
areas are as follows:
a) Adaptation to climate variability and change; it is proposed that all identified outcomes
integrate the climate change consideration.
b) Poverty reduction and sustainable development (linked to the pursuit of the Millennium
Development Goals (MDGs)).
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c) Information and communication for communities and the private sector; essential to
facilitating development and management of the multi‐faceted databases required for CDM
and for information dissemination relevant to building resilience.
d) Gender and livelihood issues (which have been clearly highlighted in response to and
recovery from recent events and will be integrated into outcomes.
e) Knowledge management and community resilience; the need to further integrate and
mainstream disaster risk management in the tourism sector at all levels, as well as
strengthening institutional capacity and providing institutional support to the CDM process.

The CARIBSAVE website was built during the first part of the project and is being continually
maintained and populated with more information on a regular basis. The website was launched at
the University of Oxford Donors’ Symposium. The website, logo and branding of CARIBSAVE has
been praised by users, donors and regional stakeholders, the website can be found at
www.caribsave.org and a ‘site map’ and website ‘screenshot’ is given in Section 7 of this report. The
website contains supplementary climate data on the pilot countries, country specific pages, all
presentations given at all workshops (Bahamas, Jamaica, Barbados, St Lucia) all presentations given
at the Symposia (Nassau and Oxford) and includes links to relevant regional and international
organizations. The site is a resource for the region and beyond on tourism and climate change; a
clearing‐house for information, including methodologies and technical papers on the topic; and is a
beacon site for information relevant to climate change and tourism in small island and coastal states
and developing countries around the world. The United Nations World Tourism Organization refers
to the website and The CARIBSAVE Partnership in presentations and papers given around the world,
and has included significant reference to The CARIBSAVE Partnership in its most recent Background
Paper for release at the COP 15 Summit in Copenhagen, Denmark December 2009.

As mentioned earlier an information brochure has been produced for The CARIBSAVE Partnership,
3000 have already been printed and distributed. An additional 3000 are being printed in advance of
COP15 in December 2009. The second print run is in part for distribution at the event but also for
distribution and dissemination of information within the Caribbean and to prospective donors and
partner organizations. A copy of the brochure is attached to this report as Appendix IV. Since the
first print run the brochure has been translated into Spanish and French and all three language
versions are available in A4 pdf format on the website. The Spanish and French versions are also
attached to this report as Appendices V and VI. A selected list of events where the brochure has
been distributed is given in Section 10 of this report. An extensive database of interested parties and
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stakeholders has been built and the inaugural CARIBSAVE Partnership newsletter is due to be sent
out in the days preceding Copenhagen COP15 in December 2009. The production of the information
brochures and the newsletter are outputs above and beyond the requirements of the seed funding
project.

Over the course of the life of the project numerous presentations and dissemination of project
information have been conducted across the Caribbean including at events in The Bahamas, Jamaica,
Barbados, St Lucia, Cayman Islands, Tobago, Colombia, Honduras and Curacao. These events and
meetings in the Caribbean Basin have been augmented by presentations and dissemination of
information at events in Europe including: the largest tourism trade conference in the world, ITB
Berlin, Germany; the second largest tourism trade conference in world, the World Travel Market,
London, United Kingdom; a special event held by the United Nations World Tourism Organization
(UNWTO) and the European Travel Commission (ETC) on the Green Economy, Gothenburg, Sweden;
and the meeting of the Americas Heads of Mission (High Commissioners and Ambassadors from the
Americas and Caribbean Region) at the British Foreign and Commonwealth Office, London, UK.
These events and the resulting follow up activities have greatly strengthened and expanded
CARIBSAVE’s information network. Fruitful meetings disseminating information about CARIBSAVE,
the seed funding project and the proposed CCCRA project have also been held in Caribbean nations
with High Commissioners and Ambassadors of over 10 European countries.

Presentations on The CARIBSAVE Partnership and the seed funding project have also been given at
following events: the Annual Caribbean Tourism Summit and the 52nd Meeting of the Board of
Directors of the Caribbean Tourism Organization in New York City, USA; the Royal Geographical
Society, London, UK; European Union sustainable tourism committee event at Plymouth University,
Plymouth, UK; the International Human Development Programme meeting, London, UK; the British
and Australian High Commissions in Trinidad; the climate change and economic crisis conference at
Bournemouth University, UK; the climate change and tourism conference at Brighton University, UK;
and the CLIMtour conference in Bolzano, Italy. The CARIBSAVE Partnership is being represented at
the Copenhagen COP15 climate change summit, attending the event for 10 days and giving at least
two presentations at side events during the course of the Conference; one in coordination with
CCCCCs and UNDP and another in coordination with the UNWTO. Over the course of the project
numerous press releases have issued by partners of CARIBSAVE newspaper articles have appeared in
newspapers in more than 6 countries, a selection of these is given in Section 11 of this report.
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Formal Recognition was given to CARIBSAVE by the Association of Caribbean States’ 2nd Meeting of
Ministers of Tourism of the Greater Caribbean, Barranquilla, Colombia, April 2009 and the
Association of Caribbean States (ACS) Special Committee on Sustainable Tourism was approved to
give enhanced support to CARIBSAVE and to further develop technical linkages. The CARIBSAVE
Partnership and its objectives were formally acknowledged and supported by the Caribbean
Tourism Organization at the 52nd Meeting of the Board of Directors of the Caribbean Tourism
Organization in New York City, USA, June 2009. Also in June 2009 Formal acknowledgement and
support was given to CARIBSAVE by the Tourism Ministers of Central America at the Central
American Council of Tourism Meeting in Copan, Honduras.

The monitoring framework established for the seed funding project has functioned effectively
throughout the project with constant liaison between the University of Oxford and the Caribbean
Community Climate Change Centre and the on‐going verification of the indicators for success. The
monitoring framework used the following sources for verification: UNDP Vulnerability Reduction
Assessment (VRA) including gender analysis and community‐based adaptation; pilot destination
baseline estimates and sectoral indicator projections/targets; increased media and CTO/ACS/and
Pilot Country reporting of the issues; CCCCC Database / CARIBSAVE website; CDERA and CTO project
work programmes; levels of stakeholder involvement and consensus in pilot destinations; UNDP /
Oxford University Developing Country Climate Change Profiles; GEF SGP Impact Assessment System;
and the UNDP Climate Change Adaptation Indicator Framework.

In addition to the successful activities, deliverables and outputs described above and given in this
report, key indicators confirming the success of the project in accordance with the Project Details
document are also as follows:
a) Replicability of approaches, techniques and lessons has been proven by the successful use of
the CARIBSAVE protocol in three additional destinations: Negril, Jamaica; Western Barbados,
Barbados and Rodney Bay/Pigeon Causeway, St. Luica.
b) Adaptive or mitigative actions are being adopted in the two pilot locations as a result of the
climate change vulnerability assessments, these include:
In The Bahamas; i) the Meteorological Services Department of The Bahamian Government
purchasing equipment to conduct GIS: Beach Mapping and Sea Level Rise Digital Elevation
Mapping with the objective of conducting the methodology in other destinations ii) Community
schools to extend the Sandwatch programme to incorporate Eleuthera (monitoring erosion, sea
level rise and dune restoration) iii) Government Coastal Awareness programme with local
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community will adopt the initiation of sea oat planting for dune restoration (when funding is
secured) iv) Integration of climate change scenarios into national disaster management plans
following liaison and partnership with CDEMA vi) Extension, awareness raising and support of
the Island School’s renewable energy practices and energy efficiency strategies into the local
tourism sector (funding required for training programme) v) A commitment by the Ministry of
Tourism and Aviation to complete the steps in the Adaptation Cycle and embrace the stages in
the Spiral of Mitigation (see Sections 8 and 9 of this report).
In Jamaica; i) the adoption of the Negril sea level rise adaptation plan as part of national policy
for increasing resilience for the tourism sector in Negril (funding required to initiate the planned
actions, currently being sought with assistance from CARIBSAVE) ii) Community schools to
evaluate the Sandwatch programme as part of a community‐based adaptation plan for Negril
(monitoring erosion, sea level rise and dune restoration) iii) Integration of climate change
scenarios into national disaster management plans following liaison and partnership with
CDEMA iv) Liaison with the University of West Indies, Marine Geology Unit to gather higher
resolution elevation data in Negril and Montego Bay to better evaluate the risk and vulnerability
of the communities and tourism stakeholders v) Assistance with awareness raising and the
rolling out of additional clean development mechanism (CDM) projects in the Jamaican tourism
sector vi) Engagement with the Regional Gender Studies Unit at the University of West Indies,
Mona Campus to gather data and raise awareness and understanding of the issues surrounding
gender and livelihoods in the tourism sector as they relate to climate change v) A commitment
by the Ministry of Tourism to complete the steps in the Adaptation Cycle and embrace the
stages in the Spiral of Mitigation (see Sections 8 and 9 of this report).
c) The reduction of the number of tourism stakeholders and tourism reliant communities at risk
as measured by maintenance of models and updating of vulnerability assessments in the two
locations is already being achieved through the gradual implementation of the Action Plans and
by the adoption of adaptive and mitigative actions outlined above. In the proposed CCCRA
country profile project when the project team conducts the country profiling process in each of
the pilot countries a measurement of risk reduction will be conducted again through the
updating of the vulnerability assessments.
d) This work is informing and being integrated into the CDEMA/CTO work programme for the
national and regional disaster risk management strategy and plan of action for the tourism
sector. As described above earlier, this has been achieved by the formalisation of the
partnership between CDEMA and CARIBSAVE in the second phase of the CDEMA Regional Public
Goods Program and the proposed CCCRA country profile project. The integration of the
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CARIBSAVE climate change scenarios and the sea level rise and storm surge data is fundamental
to the hazard mapping, vulnerability assessment and economic valuation for risk assessment in
the tourism sector and feeds into broader CARIBSAVE programme. CARIBSAVE is working with
CDEMA and the CTO in the development of institutional capabilities for disaster risk
management and building technical expertise to increase capacity for disaster risk
management.

Over the course of the project Lessons have been Learned in a range of areas, for example:
a) Coordination with the initial contact point in each country (usually the Ministry of Tourism)
presents different issues in each Caribbean nation i.e. some ministries’ responsibilities for
individual destinations’ sustainability and climate change is devolved to other agencies such as a
tourism association. Establishing the correct and most effective contact point and following the
appropriate protocols within the government and the ministry is vital for the success and
smooth running of the project in each country and destination.
b) Furthermore, when dealing with climate change in each country it is important to open lines of
communication with the UNFCCC focal point and/or the Ministry of the Environment as soon as
possible. This will facilitate a better working relationship with the government as whole, other
ministries, wider agencies and stakeholders. Part of this process may also include establishing
contact with the climate change committee in the country, should one exist and be active.
Once again protocols should be followed when establishing this contact and working with the
CARIBSAVE initial contact point in this regard has proved important.
c) During the project the importance of clear lines of communication was established not only
with the destination manager or initial contact point in each country and the office responsible
for climate change but also with the highest possible official in the relevant Ministry i.e. in one
of the replicated destinations; West Barbados, the project process it was made more
straightforward following a number of meetings with the Minister of Tourism.
d) Communication and exchange of information with the National Disaster Office in each country
and with its Director or Coordinator is paramount to facilitate an understanding of the specific
issues surrounding disaster management in each country. Sharing project information with the
office is important to secure the support and buy‐in of the office and its staff for the work in the
country. The integration and convergence of CARIBSAVE’s climate change scenarios,
vulnerability and risk analysis, and destination profiling with national disaster risk management
strategies and plans of action and linking with CDEMA’s work programme in each country is
made easier by establishing a good working relationship with the National Disaster Office.
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e) The importance of data and long‐term data sets cannot be underestimated. To provide an
evidence‐based approach to climate change action planning and implementation it is of primary
importance to collect as much reliable and high resolution data as possible in all topic areas.
This applies to secondary data and primary data. One of the biggest challenges of working in
small islands and developing countries is establishing the existence of data. It is often the case
that data simply does not exist, at other times data can be secured but be found to be
unreliable due to gaps in collection, collation or the methodology used to gather the data. In
some cases different agencies are disinclined to share data across other ministries or with
outside agencies. When working on a sectoral basis (i.e. health, energy, agriculture, biodiversity,
water, infrastructure and settlement, comprehensive disaster management) the establishment
of trust with each relevant agency is vital as is the communication between agencies and the
emphasis on cross‐sectoral cooperation and collaboration.
f)

Raising awareness and increasing education with stakeholders and in communities about the
challenges of climate change is essential. How climate change might impact (and/or is
impacting) on different countries’, sectors and destinations is a fundamental part of the project
process and will also have a long‐term benefit for the country as understanding of issues is
enhanced. This can be achieved in a number of ways including: by working closely with the
contact points established in each country and destination; ensuring as many stakeholders as
possible from as many sectors as possible attend the initial project workshop; sending out
appropriate and clear information prior to the workshop; following up with the outcomes of the
workshop and the project; working with the media (such as newspapers, radio and television)
to communicate suitable messages; and by engaging directly with the communities at risk and
their representatives.

g) The coordination of the GIS Beach and Coast Mapping fieldwork presents challenges in terms of
liaison with the appropriate agency. Time and patience must be exerted in establishing contact
with the correct agency and staff within that agency to organise the capacity building elements
and support for conducting the fieldwork. In every country so far the responsibility for mapping
the coastline has rested with a different agency i.e. The Bahamas, Meteorological Services;
Jamaica, marine Geology Unit; Barbados, Coastal Zone Management Unit and St. Lucia,
Fisheries. Relationships must be built with the senior staff at each relevant agency and meetings
held to discuss the project and examine the best approach to take in each destination.
h) The lessons learned relating to the climate modelling analyses are focused on the need for
additional time and resources for analysis of data. This is due to the reliability of some of the
data which required recoding and refinement before being able to use them in analyses for
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example: i) all values for the Year 2050 in ECHAM4 RCM runs were erroneous, so replaced with
the average of the values for 2049 and 2051 ii) inherent formatting problems were encountered
with the data supplied which means that the veracity of The ECHMA4 B2 files for 2080‐2100
could not be guaranteed so the B2 data was not included.
i)

In the Action Planning phase it was recognised that further consultation will be required with
key stakeholders identified in the workshop and fieldwork on a one‐to‐one basis, not only to
gather more data (if available) for the extension of the profiles to country level but also to
develop and enhance the action plans to ensure that they are practicable and cost effective for
destinations and for the country as a whole. In the proposed forthcoming CCCRA project actions
will also be further refined specifically for community‐based adaptation and also for policy
implementation at national and destinational level.

j)

It is apparent that the comprehensive integration of poverty, gender and livelihoods issues into
climate change impact and vulnerability assessment, adaptation and planning processes is
essential to build resilience and enhance the livelihoods of households and communities in the
Caribbean. Developing an understanding of the dynamics of people's livelihoods enables
comprehension of how communities are currently and will be affected by climate change. This
understanding of livelihood dynamics also enables the comprehension of how communities and
households might be able respond or adapt with the resources they have available, and how
these conditions can be enhanced and built upon for the development and implementation of
successful adaptation strategies. In the proposed CCCRA country profile project livelihood and
climate change analysis approaches and activities have been developed for the successful
integration of these issues into the vulnerability profiling and to reduce risk and strengthen
resilience in communities across the region.

In conclusion, the CARIBSAVE Seed Funding Project has successfully provided practical assistance on
a local destinational and a national scale. It has proved extremely effective in building capacity and
informing wider policy and planning processes. The project has formed practical linkages at national
and regional levels and has greatly strengthened the CARIBSAVE information network. The project
has developed a set of protocols that have been proved to be replicable in other destinations
enhancing the Caribbean region’s response to the challenges of climate change. In addition, the
project has provided a strong and stable platform for the establishment of a CARIBSAVE Climate
Change Risk Atlas (CCCRA) country profile programme and a range of pragmatic climate change,
livelihood and disaster management projects across the Caribbean Basin, further developing
capacity and resilience for the economies and communities of the region on a sectoral basis.
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2

Methodology Components

2.1

Flow Chart of Methodology

Flow Chart Summary: CARIBSAVE Climate Change Analysis,
Destination Profiling and Strategy Development Protocol
(Developed under the CARIBSAVE Seed Funding Project)
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2.2

Climate Change Modelling Assessments: methodology and technical
information

2.2.1

Introduction

This document describes the contents and method used to construct the CARIBSAVE climate change
assessments for Caribbean Tourist Destinations. We make use of GCM projections from 15 of the
IPCC CMIP3 models, and regional model projections from the UK Hadley Centre’s model ‘PRECIS’
(driven by two GCMs) to summarise potential changes in climate at each destination.
Our methodology aims to combine the advantages of the greater volume of information available
from GCM experiments (multiple models and scenarios) with the greater resolution and, potentially,
greater realism, in the RCM simulations that are available for a limited subset of 2 driving GCMS,
only a single RCM and two emissions scenarios. Whilst the lack of multi‐model RCM ensemble
experiments prevents us from explicitly analysing model consensus and quantifying model
uncertainty in the RCM projections, we can use the available information about GCM spread to
make some qualitative assessments of uncertainty in the RCM projections that are driven by only 2
different GCMs.
Each of the CARIBSAVE destination reports includes:
•

A set of maps and diagrams illustrating the observed and projected climates of that country as:
(a) An area‐average time series for each country showing observed climate combined with
model‐simulated recent and future climate under three SRES emissions scenarios (A2, A1B,
and B1). For the models, the series depict the recent climate and future changes as a
‘plume’ that encompasses the range of the 15 model ensemble under each scenario to
demonstrate the degree of model uncertainty.
(b) An area averaged time series for the country, showing how the changes compare between
the range of projections across 15 GCMs and 2 RCM runs (driven by HadCM3 and ECHAM4)
under scenario A2.
(c) A time series for the destination within each country, based on the single grid‐box in which
the destination lies, and the surrounding 8 grid boxes (shaded).
(d) Maps depicting projected changes for 10‐year‐average ‘time‐slices’ for the 2020s, 2050s and
2080s under SRES emissions scenario A21 on a 2.5 x 2.5 ˚ grid demonstrating spatial
variations in change across the country. For each grid box we give the ensemble median
change, and also the ensemble range.
(e) Maps depicting projected changes for 10‐year average time slices for the 2020s, 2050s and
2080s under SRES emissions scenario A2 from the two RCM runs (driven by HadCM3 and
ECHAM4).

1

For details of emissions scenarios, refer to the IPCC special report on emissions scenarios (Nakicenovic et al.,
2000).
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•
•

•

Summary tables of observed trends and projected change, averaged over the whole country,
2020s, 2050s and 2080s under SRES emissions scenarios A2, A1B, and B1 (GCM) and A2 (RCM).
Summary tables of observed trends and projected change, specifically for the destination, under
SRES emissions scenario A2.
A dataset (available from the project website) containing the underlying observed and model
data for that country, for use in further research projects. The files are smaller and more
manageable than the global fields made available by the PCMDI, and in text format which can
easily be read and used with widely available software packages or simple text editors.

We also assess observed and potential changes in Hurricane frequency and Intensity, Sea level rise
and Storm surge occurrence using existing analyses from the literature.

The country profiles include analyses of the following climatic parameters on an annual and seasonal
basis:
•
•
•
•
•
•
•

•

Mean temperature (˚C)
Mean precipitation (expressed as anomalies in both mm per month as well as percentage)
Mean wind speed (ms‐1)
Relative Humidity
Sunshine Hours (determined by multiplying the ‘clear‐sky’ fraction from cloud cover records to
the number of daylight hours for the destinations latitude)
Sea surface Temperature (˚C)
Indices of extreme daily temperatures:
o Frequency of ‘Hot’ days
o Frequency of ‘Cold’ days
o Frequency of ‘Hot’ nights
o Frequency of ‘Cold’ nights
Indices of extreme daily precipitation
o Proportion of total rainfall falling in ‘heavy’ events
o Maximum 1‐day rainfall
o Maximum 5‐day rainfall

Definitions of the extremes indices and the units in which they are expressed can be found in Table1.

Important Notes
1. Please note that the data files made available are intended for research purposes only, and
those wishing to use these files for commercial purposes must gain prior consent from the
climate centres where these data have originated.
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Table 1. Definitions and units for Extremes indices
Index Name
Frequency of ‘Hot’
days

Acronym
TX90p

Definition
The temperature threshold for a ‘hot day’ in any region or
season is defined by the daily maximum temperature (TX)
which is exceeded on the 10% warmest of days in the
standard climate period (1970‐99)2. The TX90p index is then
defined as the frequency with which daily maximum
temperature exceeds this threshold in any month, season or
year.

Frequency of ‘Cold’
days

TX10p

The temperature threshold for a ‘cold day’ in any region or
season is defined by the daily maximum temperature (TX)
below which the 10% coldest days in the standard climate
period (1970‐99) fall. The TX10p index is defined as the
frequency with which daily maximum temperature falls
below this threshold in any month, season or year.

Frequency of ‘Hot’
nights

TN90p

Frequency of ‘Cold’
nights

TN10p

The temperature threshold for a ‘hot night’ in any region or
season is defined as the daily minimum temperature (Tn)
which is exceeded on 10% of days in the standard climate
period (1970‐99). The TN90p index is then defined as the
frequency with which daily minimum temperature exceeds
this threshold in any month, season or year.
The temperature threshold for a ‘cold night’ in any region or
season is defined by the daily maximum temperature (TN)
below which the 10% coldest days in the standard climate
period (1970‐99) fall. The TN10p index is defined as the
frequency with which daily minimum temperature falls below
this threshold in any month, season or year.

Proportion of total
rainfall falling in
‘heavy’ events

R95pct

A ‘heavy’ rainfall event is defined by daily rainfall amount
exceeded by the 5% of heaviest events in a given region or
season. The total rainfall which falls in any events which are
greater than this fixed threshold is then totalled, and
expressed as a percentage of the total monthly rainfall in that
season or year. This is then expressed as an anomaly against
the total rainfall falling in ‘heavy’ events in the standard
climate period (1970‐99). Thus, an anomaly value of 4%
means that an additional 4% of the total rainfall occurs in
‘heavy’ events, compared with the standard climate period.

Maximum 1‐day
rainfall

RX1day

The magnitude of the annual maximum daily rainfall in a
given period of time (mm). These data are expressed as
anomalies from the 1970‐99 mean.

Maximum 5‐day
rainfall

RX5day

The magnitude of the annual maximum 5‐day total rainfall in
a given period of time (mm). These data are expressed as
anomalies from the 1970‐99 mean.

2

Observed indices TX90p, TX10p, TN90p, TN10p, RX1day, RX5‐day and R95pct are based on reference period 1961‐90, whilst indices from
model data are calculated against reference period 1970‐99.
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2.2.2

Data

Observational Data
Observational data are extracted at country scale from gridded datasets, detailed in Table 2. At the
destinational scale, we use available individual station data where available.
Individual station data were acquired through a variety of sources, but many through the ‘Tutiempo’
website: http://www.tutiempo.net/.

Table 2. Gridded observational data sources
Monthly Temperature
Climatic Research Unit
(CRU)
University of Delaware
(UDel)

New et al. (2002)

Gridded station data

1961‐2000

Matsuura and Willmott (2007a)

Gridded station data

1961‐2006

NCEP
ERA40

Kalnay et al. (1996)
Uppala, et al. (2005)

Re‐analysis data
Re‐analysis data

1960‐2006
1960‐2001

Climatic Research Unit
(CRU)
University of Delaware
(UDel)
Global Precipitation
Climatology Centre
(GPCC)

New et al. (2002)

Gridded Station data

1961‐2000

Matsuura and Willmott (2007b)

Gridded station data

1961‐2006

Adler et al. (2003)

Merged station and
Satellite data

1960‐1979

Monthly Precipitation

ICOADS
HadCRUH
ISCCP

HadSST2
HadEX

Mean Wind Speed
http://icoads.noaa.gov/
Gridded station data
Relative Humidity
Willett et al (2008)
Gridded station Data
Sunshine hours (Cloud Cover)
http://isccp.giss.nasa.gov/overStatPg.html Satellite
Sea Surface Temperature
Gridded station data
Daily Extremes Indices
Alexander et al., (2006)
Gridded Extremes
indices based on
station data
Rayner et al (2006)

1960‐2006
1973‐2003
1983‐2001

1960‐2008
1960‐2003

Model Data

The climate models used are a sub‐set of 15 from the 22‐member ensemble used by the
Intergovernmental Panel on Climate Change (IPCC) for their fourth Assessment report, published in
2007. The models included are those which had the most complete availability across the different
variables that we required. For further details on these models, and results of their evaluation, see
Randall et al. (2007).
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The PRECIS regional climate model (Reference) was used to downscale GCM projections in the
Caribbean region in a collaborative effort by The Caribbean Community Climate Change Centre
(CCCCC), the Cuban Meteorological Service (INSMET) and the University of the West Indies (UWI).
Model out for 4 experiments are available:
•
•
•
•

2.2.3

Driving GCM ECHAM4, Scenario A2 – 1961‐2100
Driving GCM ECHAM4, Scenario B2 – 1961‐2100
Driving GCM HadCM3, Scenario A2 – 1961‐1990, 2070‐2100
Driving GCM HadCM3, Scenario B2 – 1961‐1990, 2070‐2100

Interpreting the Figures

Country‐average time series
The time series figures show the climate change, averaged over the whole country, including all
data/model grid boxes that fall within, or partially within, the borders of the country.

3

2
1

Figure 1: Example GCM country time series plot

1. Observed climate period
• Black solid line indicates the mean of all the observed datasets (see Table 3) for list of data
contributing to each climate variable / index.
• Brown solid line, and shading, indicates the median, maximum and minimum of the 20th
century control runs (20c3m) of the 15 GCMS.

2. Projected climate period
•

The three coloured lines and shading indicate the mean, maximum and minimum of the
ensemble of 15 GCMs (see Table 4), under each of three emissions scenarios.
• Red/pink: SRES A2
• Blue/pale blue: SRES A1B
• Green/pale green: SRES B1
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NB. For the extremes indices, the continuous projected climate time series are not available,
so only the periods 2046‐2065 and 2081‐2100 are shown.
3. Bars
•

For each scenario, these bars indicate the ensemble range of the average anomaly
across the 15 models for by the 2090s.

Similarly, we plot for the A2 scenario only, the GCM ensemble range together with the two RCM
projections to provide a comparison.

Figure 2: Example GCM and RCM country time series plot

Destination time series plots show the nearest observational station information (Black), and the
model values for the 50km grid‐box in which the destination lies (Red/Brown) with surrounding 8
grid‐boxes to account for random spatial variability (pink/beige shading).

Figure 3: Example destination (RCM) time series plot
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Methods for construction of time series figures
Observed data

1. Monthly time series at each grid box are averaged to annual and seasonal values
2. All grid boxes that are fully or partially within the borders of the country are selected and
averaged to give a country‐average time series for each dataset; for each season3, and as an
average over the whole year.
3. The country‐average time series are converted from their absolute units to anomalies
relative to the 1970‐99 mean. (NB this stage applies to mean temperature and precipitation,
and the precipitation extremes indices, but not the temperature extremes indices)
4. For each year, the mean anomaly values are taken from across all the datasets.

Note on observed extremes indices: The HadEX observations dataset (Alexander et al., 2006) had
already been calculated using a 1961‐1990 as the standard climate reference period, which is
inconsistent with our use of 1970‐1999 for the model data. We quote the frequency with which the
percentile thresholds are exceeded in the period 1970‐99 in the summary tables to indicate how
much of a discrepancy this causes.

GCM data

1.) Global data fields are re‐gridded to a common 2.5 by 2.5˚ grid
2.) Monthly time series at each grid box are averaged to annual and seasonal values for each model
3.) All grid boxes that are fully or partially within the borders of the country are selected and
averaged to give a country‐average time series for each model; for each season, and as an
average over the whole year.
4.) The country‐average time series are converted from their absolute units to anomalies from the
1970‐99 mean, on a model‐by‐model basis. (NB this stage applies to mean temperature and
precipitation, and the precipitation extremes indices, but not the temperature extremes
indices).
5.) For each year, the minimum, maximum and median anomaly values are calculated from the
ensemble of 15 models.

3

All data are presented as annual as well as seasonal means, with seasonal divisions chosen to suit the country’s own
climate rather than limiting the study to fixed standard 3‐month seasons.
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RCM data
Country Averages:
1.) Checked the grids of each file (1990‐2020, 2020‐2050, 2050‐2080, 2080‐2100) were consistent
before concatenating.
2.) Monthly time series at each grid box are averaged to annual and seasonal values for each run
3.) All grid boxes that are fully or partially within the borders of the country are selected and
averaged to give a country‐average time series for each model; for each season, and as an
average over the whole year.
4.) The country‐average time series are converted from their absolute units to anomalies from the
1970‐99 mean, on a model‐by‐model basis. (NB For the HadCM3 driven runs, only 1961‐1990
runs were available so the reference period used is 1970‐1990).

Destination:
We extract time series’ for the grid boxes in which the destination lies, but also include information
about the neighbouring grid boxes to give a little information about spatial variability and thus
uncertainty. For every destination we select a 3x3 grid‐box region over which the destination is
centred, and provide the minimum and maximum values across those 9 individual boxes. This
reduces the bias that might be incurred by relying on values from a single grid cell.
The ‘central value’ for the destination is calculated differently depending on the characteristics of
the destination. In the case of the larger destinations that extend across several grid boxes (e.g.
Eleuthera, Bahamas), then we take a spatial average of all the 9 selected gridboxes. For those
regions that are smaller and sit approximately within a single gridcell (e.g. Negril, Jamaica) we use
that grid cell only as the ‘central value’.
1.) Checked the grids of each file (1990‐2020, 2020‐2050, 2050‐2080, 2080‐2100) were consistent
before concatenating.
2.) Monthly time series at each grid box are averaged to annual and seasonal values for each run
3.) The single grid box in which the destination lies is extracted, as are the 8 surrounding grid boxes.
4.) The country‐average time series are converted from their absolute units to anomalies from the
1970‐99 mean, on a model‐by‐model basis. (NB For the HadCM3 driven runs, only 1961‐1990
runs were available so the reference period used is 1970‐1990).

Note on precipitation extremes indices:
The magnitude of daily rainfall extremes is not comparable between the observed data and model
data due to differences in the spatial scale that is represented by these data. HadEX observations
represent point scale (meteorological stations), whilst model output represents aerial‐averages for
model grid boxes. We do not, therefore, overlay observed RX1 and RX5‐day rainfalls on the time
series figures.
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10‐year average time slice maps

Figure 4: Example 10‐year time slice map
(GCM)

The value in the centre of each
grid box gives the median value
for the ensemble of 15 models,
and the values in the top‐right
and bottom left in a smaller font
give the maximum and minimum
values of the ensemble.
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Methods for construction of 10‐year time slice maps
GCM data

1.) Global model data fields are re‐gridded to a common 2.5 by 2.5˚ grid
2.) Monthly global data fields are averaged to annual and seasonal values for each model, on a grid‐box by
grid‐box basis.
3.) The 2.5 x 2.5 ° gridded fields are converted from their absolute units to anomalies from the 1970‐99
mean, on a model‐by‐model basis.
4.) The anomalies are averaged over 10‐year periods or ‘time slices’.
5.) For each grid box and each time slice, each scenario and each season, the minimum, maximum and
median anomaly values are taken from across the 15 model ensemble.
6.) A rectangular region incorporating the country is extracted from the global field.

RCM data

1.) Monthly global data fields are averaged to annual and seasonal values for each model, on a grid‐box by
grid‐box basis.
2.) The gridded fields are converted from their absolute units to anomalies from the 1970‐99 mean, on a
model‐by‐model basis.
3.) The anomalies are averaged over 10‐year periods or ‘time slices’.
4.) A rectangular region incorporating the country is extracted from the global field.
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File Content
Country
•

•

•

Observed
• Mean
•
Time series
• Extremes
•
Time series
GCM
• Mean
•
Time series
•
Anomalies
•
Absolute
•
Percent (Precip only)
•
10yrmeans
•
Anomalies
• SRESA2
• SRESA1B
• SRESB1
•
Percent (Precip only)
• SRESA2
• SRESA1B
• SRESB1
• Extremes
•
Time series
•
10yrmeans
•
SRESA2
•
SRESA1B
•
SRESB1
RCM
• Mean
•
Time series
•
Anomalies
•
Percent (Precip only)
•

10yrmeans
•
Anomalies
• SRESA2
• SRESB2

• Extremes
‐Yet to be added

Destination
•

Observed
o Mean
o Extremes


•

RCM
o

o

Mean


Yet to be added

Time series
• Anomalies
• Percent

Extremes


Yet to be added

WARNING: PRECIS ECHAM B2 data are included in these files despite some concerns with veracity of 2080‐
2100 values.
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File Format
Observed data
Mean

i. Time series (country.ts.obs.parameter.dataset.unit.dat)
Yearly time series, as an average of all grid boxes that lie within, or partially within, the country borders.
Absolute files contain a simple list of values for each year and season. Anomaly files also contain the 1970‐
99 climatological average value from which the anomalies were calculated. parameter is ‘temp’ or ‘precip’,
and dataset is ‘cru’,’ udel’, ‘gpcc’, ‘era40’, ‘ncep’, ‘ensemblemean’, (mean value across all datasets),
‘ensemblemax’ (maximum value across all datasets), or ’ensemblemin’ (minimum value across all datasets),
unit is ‘abs’ (absolute), ‘anom’ (anomalies) or ‘pct’ (percent anomalies).
Parameter nomenclature is as follows:
•
•
•
•
•
•

Mean temperature (˚C) ‐ temp
Mean precipitation (expressed as anomalies in both mm per month as well as percentage) –
precip/precip.pct
Mean wind speed (ms‐1) ‐ wind
Relative Humidity ‐RH
Sunshine Hours (determined by multiplying the ‘clear‐sky’ fraction from cloud cover records to the
number of daylight hours for the destinations latitude) ‐ Sunshine
Sea surface Temperature (˚C) ‐ SST

Figure 2: Example of Observed Time series data file.
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1.1.1.1

Extremes

i. Time series (country.ts.obs.param.hadex.unit.txt)
Files contain the climatological average (1970‐99) and listed values for every season per year. param is
one of ‘TN90p’, ‘TX90p’, ‘TN10p’,’ TX10p’, ‘R95pct’, ‘RX1day’, ‘RX5day’ (see section 3 for definitions of
the parameters). Files are in a similar format to those for mean climate (Error! Reference source not
found.).

Model data
Mean

i. Time series (country.ts.param.model.unit.txt)
Each file contains the model climatology (1970‐99) for each season, 20th century time series (1960‐
2000) and projections (2000‐2100) under 3 emissions scenarios– SRESA2, SRESA1B, SRESB1. param is
‘precip’ or ‘temp’ etc, model is any of those listed in Table 2, or ‘ensemblemedian’, ‘ensemblemin’ or
‘ensemblemax’.

Figure 3: Example of Model time series file.
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ii. 10yrmeans (country.slice.param.model.scenario. season. unit.txt)
Files are for each season and scenario. The file header includes the longitudes of each grid column and
latitudes of each grid row (centre point). Each file contains the model climatology (1970‐99), followed
by 10‐year average ‘time slices’ for projections under the three scenarios SRESA2, SRESA1B and
SRESB1. season is in the format ‘DJF’, ‘MAM’ etc

Figure 4: Example of Model 10yr time slice file. . Data are arranged in a longitude (columns) by latitude (rows) grid with the central
longitudes and latitudes of each grid box given in the header. For example, the value for the grid box at 3.75W, 3.75N is 55.88.

Extremes

i. Time series (country.ts.param.model. unit.txt)
Each file contains the model climatology (1970‐99) for each season, 20th century time series (1960‐
2000) and projections (2000‐2100) under the 3 emissions scenarios– SRESA2, SRESA1B, SRESB1.
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ii.10yrmeans (country.slice.param.model.scenario.season.unit. txt)
Files are for each season. Each file contains the model climatology (1970‐99), followed by 10‐year
average ‘time slices’ (for 60s and 90s only) for projections under the three scenarios SRESA2, SRESA1B
and SRESB1.
NB: Daily model data on which the extremes indices are based is only available from the IPCC for the
periods 2046‐65 and 2081‐2100. For the ‘60s’ in 10yr time slice data for extremes, the data used are
actually 2056‐2065.
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2.2.5

CARIBSAVE – Recommended Additional Climate Analyses

Further to the analyses of GCM and RCM data undertaken for the Pilot phases of the work, there are a
number of areas for further development that we were unable to include in the early stages but would add
depth to these studies.
In the future, we hope that a multi‐model ensemble of RCM runs would be available, facilitating the
quantification of uncertainty in the high resolution projections, and at destination scale. In the absence of
such information, we have combined the uncertainty information available from multi‐model, but coarse
resolution, GCM outputs from CMIP3, with higher resolution outputs from PRECIS for just 2 experiment
variants. There are several improvements that might yet be made to this:
•

•

•

•

•

Extremes analyses of PRECIS runs : limited time and resources meant that we did not get around to
calculating extremes indices in the RCM data (TX10p, TX90p, TN10p, TN90p, RX1, RX5, R95p and
CDD)
Regional Analysis: a more general analysis of the climate changes in the Caribbean Region would
provide an important basis for the destination and national analyses. This should include some
more in‐depth analyses of what changes are occurring in the dynamics of the RCM in the future
which will help with the interpretation of the destination and national analyses, and link the
changes in the different variables to one another. This might include information about changes in
ENSO, for example. This should include work already undertaken at centres in the Caribbean, and
also draw on further information that is already in the literature, too.
A limitation of the analysis that we have done is the lack of experiments over‐lapping scenarios
between GCM (A2, A1B and B1) and RCM (A2 and B2) projections. Due to some formatting issues,
we excluded B2 from the RCM analysis as I couldn’t be sure of its reliability. The Caribbean team
are looking to produce some A1B runs which would increase the overlap between the sets of
analyses.
Potentially the analyses could all be simplified/reduced by analysing in 2 seasons (‘Wet’ May‐Oct,
and ‘Dry’, Nov to Apr) rather than 4. This would, however, require some considerable re‐working of
the current data analyses, including the GCM data.
It would be good to tap into other information or analyses that have already been undertaken in
particular countries. This has been difficult in these stages of the project due partly to limitations in
time, but partly because of difficulties in finding out exactly what has been done, where, and who
holds copies! Better relationships with individual met departments and those working in climate
change (e.g. on national communications etc) would help.

Other Gaps:
•

•

Quantitative storm surge analysis is lacking. This is partly due to the large uncertainties in both Sea
Level and hurricane intensity/frequency under climate change, but also relates to the lack of data
(or lack of availability to me, at any rate) on current storm surge return periods. For Jamaica, I was
able to make use of some analysis from their 2nd Communication but I had less success in getting
hold of similar data for the other Islands. CARIBSAVE should consider doing some sort of
quantitative analysis of their own.
An interactive data website, should be added, hosted at Oxford (due to storage capacity and
maintenance issues), for distribution of the data and analyses.
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2.3

Stakeholder Workshop Suggested Attendees

Each destination was advised prior to sending out invitations to the workshops who they should invite. The
list represented some suggested and example sector stakeholders that may be applicable to the
Destination and was not exhaustive. The Key Sectors that were invited were; Water, Energy, Agriculture,
Health, Biodiversity, Infrastructure and Settlement, Comprehensive Disaster Management.
Government Departments, Regional / Local Authorities, Quasi‐Government Organisations
•

Ministry of Tourism or equivalent

•

National Tourism Organisation

•

Local and Regional Tourism Organisation

•

Tourism Development Companies (Active in the region)

•

Ministry of Meteorology or equivalent

•

UNFCCC Climate Change Local Focal Point

•

Disaster Risk Management Authority or equivalent

•

Planning Departments(Local, Regional and National)

•

Parish Council

•

Waste Management Department (Water and Solid)

•

Protected Area and / or Parks Management (Marine and / or Land)

•

Water Supply Department or Company (Local, Regional and National)

•

Urban and Rural Development Departments

•

Ministry of Health and Local Health Bodies

•

Ministry of Agriculture

•

Forestry Department

•

Environment Agency / Department (Local, Regional and National)

•

Energy Department and / or Supplier

•

Ministry of Transport and Local Transport Agency

•

Ministry in charge of Statistics (National, Regional and Local)

•

Port Authority

•

Land Ministry and Local Land Use equivalent
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Private Sector and Non‐Governmental Organisations
•

National Hotel and / or Tourism Association

•

Local Hotel Associations and / or Tourism Operator Association

•

Tour Guide, Camping, Caravan, Villa, Apartment Associations

•

Non‐Governmental Organisations (Active in the Region)including all types e.g. Environmental,
Social, Heritage, Health, Single Cause

•

Local Chamber of Commerce

•

National inbound Tourism Association and equivalent Local

•

Local Architect Association

•

Tourism Employee Associations and / or Unions

•

Relevant Academic Institutions involved in associated research

•

Local Product Supplier Associations and other users of the Destination i.e. Community Fisher
people, Farmers, Arts and Crafts, Informal Sector

•

National Heritage Trust and equivalent Local Trust (Natural and Cultural)

•

Any other Community Organisations

41

2.4

Pre‐Workshop Information Document

School of Geography
South Parks Road
University of Oxford
Oxford, OX1 3QY
United Kingdom

admin@caribsave.org

CCCCC
Lawrence Nicholas Building
Belmopan
Belize

www.caribsave.org

CARIBSAVE Partnership, Climate Change and Tourism Destination Sectoral Workshops
In ………., and the island and coastal states of the Caribbean, climate, the tourism sector, national
economies and local livelihoods are inextricably linked. Tourism is the pillar of sustainable livelihoods for
communities; the sector is a massive source of income and critical to national economic development. The
Caribbean is the most tourism‐dependent region in the world with few options to develop alternative
economic sectors and is one of the most vulnerable regions in the world to the impacts of climate change
including sea level rise, coastal erosion, flooding, biodiversity loss and impacts on human health.

CARIBSAVE is a partnership formed between the Caribbean Community Climate Change Centre (CCCCC)
and the University of Oxford to address the impacts and challenges surrounding climate change, the
environment, tourism and related sectors throughout the Caribbean region on a long‐term basis. Tourism
and other critical sectors including energy, infrastructure, agriculture, biodiversity, water, health, and
disaster management are interlinked and interdependent and CARIBSAVE takes a unique and innovative
approach to the challenges of climate change by involving stakeholders from all these sectors.

Some of the key objectives of CARIBSAVE will be addressed by Pilot Workshops in Barbados, St Lucia, The
Bahamas and Jamaica, countries at the vanguard of the Caribbean’s actions to address climate change.
These workshops will form the platform for the development and implementation of pragmatic strategies
to address climate change in tourism destinations in pilot countries and across the region. The workshops
will be participatory, involving information sharing across sectors and capacity building for the tourism
industry, related sectors and stakeholders.

Climate change is not a remote future event for tourism in the Caribbean Basin, the varied impacts of a
changing climate are even now evident at destinations across the region and climate change is already
influencing decision‐making in the tourism sector and the economies and livelihoods of those that depend
on the sector. The Workshops are an opportunity for stakeholders to share the different sectors’
experiences and knowledge of impacts occurring in the destination and to learn more about the
challenges that climate change will present in the destination. Time will be spent discussing, brain‐storming
and prioritising issues, impacts and capacities for adaptation. Presentations relating to the climate change
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and tourism in the destination will also be given by international experts from the University of Oxford, the
Caribbean Community Climate Change Centre and other members of the CARIBSAVE Partnership.

At the CARIBSAVE workshops understandings and skills relating to the complexities of the climate change
and tourism nexus will be shared and evaluations of risks and challenges will conducted (i.e. if certain
scenarios were realized, how would they affect the sector(s)? the profession? and the ways of doing
business? The sectoral stakeholders will work with the CARIBSAVE partners in a holistic manner focusing on
the implications of climate change as they relate to vulnerability and adaptive capacity assessments
evaluating for example: a) key tourism assets in the destinations (pull factors) and b) extra‐regional factors
that affect demand to the destinations (push factors, transport access). Four potential impact pathways will
be considered that could affect the destination i) Direct Climatic Impacts ii) Indirect Environmental Impacts
iii) Impacts of mitigation policies on tourist mobility and iv) Indirect societal change impacts including
gender differentials. The information gathered and shared and the activities conducted at the workshops
will contribute to the development of practical, effective and achievable strategies and policy
recommendations for the destination and the nation.
Further Information on CARIBSAVE:

CARIBSAVE is a partnership formed between the Caribbean Community Climate Change Centre (CCCCC)
and the University of Oxford to address the impacts and challenges surrounding climate change, the
environment, tourism and related sectors throughout the Caribbean region. CARIBSAVE is multi‐sectoral,
multi‐objective and multi‐donor in nature and is supported by a large and active network of national,
regional and international partners including the Association of Caribbean States (ACS), the Caribbean
Tourism Organization (CTO), the United Nations Environment Programme (UNEP), the United Nations
World Tourism Organization (UNWTO), United Nations Development Programme (UNDP), UK Department
for International Development (DFID) British Foreign and Commonwealth Office (FCO) and the World Bank.
The CARIBSAVE partnership includes nations across the region and representatives of the private and public
sectors along with eminent scientists and practitioners from the region and beyond.

Comprising seven Key Objectives, the project focuses on: sectoral and destinational modelling and
strategies; vulnerability and adaptive capacity assessments; socio‐economic analyses; analysis of the
impacts of climate change on key sectors and their integral relationship to tourism in the Caribbean (i.e.
water, energy, biodiversity, agriculture, human health, disaster risk management and infrastructure); the
development of carbon offset projects and carbon neutral destination status; and capacity building
activities across the Caribbean basin.

The CARIBSAVE Partnership has recently received £240,000 GBP seed funding from the UK Department for
International Development (DFID) towards a total project budget of USD $35 Million. The commitment
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from DFID takes the funds raised for CARIBSAVE to around $500,000 USD, including funds from the British
Foreign and Commonwealth Office (FCO), the Caribbean Tourism Organization (CTO) and the World Bank.
This level of seed funding is a clear indication of the seriousness that the international development
community places on the CARIBSAVE project its objectives and the challenges that the project addresses.
The monies raised so far are for the specific purposes of project development and conducting pilot studies,
we anticipate more significant funds from a range of other partners in the near future to address the Key
Objectives of CARIBSAVE on a holistic and sectoral basis.

The recent seed funds from DFID and the Foreign and Commonwealth Office are being used for a range of
activities, including: consensus building, large partner events, donor action plan development, and the
establishment of protocols and frameworks for the implementation of work in pilot destination sites, in The
Bahamas, Jamaica, Barbados and St. Lucia. This work on the pilot sites is focused on the links between
climate science, the physical impacts of climate change and the implications of climate change at
stakeholder, national development and sustainable livelihood level across a range of sectors in
destinations. The work will culminate in pragmatic strategies and policy recommendations for the
destinations.

The vision for CARIBSAVE is longevity; a sustained approach to address the challenges that climate change
presents for the Caribbean's tourism sector and tourism's related sectors including livelihoods, biodiversity,
water, energy, health, infrastructure, and disaster management. This will be achieved by a multi‐donor,
multi‐objective approach involving regional organisations, country partners, ensuring regional ownership,
and by drawing on experts and institutions in the region and internationally to create a strong, highly
motivated and experienced team of long‐term partners.
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2.5

Pre‐Workshop Appraisal Document
CARIBSAVE PRE‐WORKSHOP APPRAISAL DOCUMENT (PWAD)

Dear CARIBSAVE Workshop Delegate
Thank you very much for confirming your attendance at the CARIBSAVE climate change workshop. In
preparation, before the workshop could you please read the following questions, then consider and record
your answers, these are some of the areas and subjects that will be discussed at the workshop. Please
record your answers on this same document. Should you have any reports or documents that relate to the
following questions and the topics being discussed please bring a copy of these reports / documents to the
workshop. Please see the attached ‘Workshop Information Document’ and ‘Destination Profiles’ for
information on the destination / region to be covered in the workshop and information about CARIBSAVE
and the workshop process.
Thank you again for your attendance at this important event and we look forward to seeing you.
Yours sincerely

The CARIBSAVE Partnership

**** Please bring copies of any relevant reports or documents with you to the workshop ****
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CARIBSAVE PRE‐WORKSHOP APPRAISAL RESPONSE DOCUMENT (PWAD)

Please insert information into the appropriate areas of the table – thank you for your assistance

Climate Change Impacts and Vulnerability
1. Generally, how does weather (including extremes) and climate variability (seasonally, year‐to‐year)
affect operations and management practices within your sector / agency / business?



Briefly outline the types of weather / climate impacts (positive/negative) you have to cope
within your professional capacity and that might be subject to change if future climate
conditions are sufficiently different.



Identify specific recent weather events (within the last 5 years) that caused infrastructure
damage or required management actions. What types of impacts were experienced from these
weather events and what was the response (actions taken)?



Outline specific weather conditions that your business / sector / agency currently depend on
for its sustainability.



Are there specific known weather / climate thresholds that cause impacts in your sector (e.g.,
certain wind speed or level of storm surge, extreme temperatures above/below a certain
threshold, rainfall events of more than a certain threshold in a day, rainfall below average for a
specific period)? Or is there a combination of weather factors that cause impacts? If so what
are they?



Are specific weather/climate thresholds used to develop policies or planning regulations (e.g.,
building codes for wind speed, storm surge set‐backs)? If so, please identify the policy or
regulation and the weather/climate related threshold used.
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2. What has been done previously to assess the potential impacts of climate change on your sector within
the study area (or nearby areas)?



Has your agency / business / organization began to examine the implications of climate change
for its policy, management and operations (i.e., held meetings to discuss impacts and possible
response, completed an analysis of impacts, identified information needs)?

o If so, please provide a brief summary of the concerns identified and any response
strategy. If possible please bring a copy of the related risk management (response
strategy) documents to the workshop.

o Has your agency / business / organization examined the impacts of past weather /
climate events that are expected to become more common in the future as a result of
anticipated climate change?



Have you or a colleague from your agency / business / organization participated in multi‐
stakeholder climate change related meetings or workshops before?

o If so, identify when the meeting / workshop was, it’s focus (e.g., implications for water
supply, health, coastal management, tourism, etc) and outcomes (if known).

Thank you very much for your assistance in completing this Pre‐Workshop Appraisal Document (PWAD).

**** Please bring copies of any relevant reports or documents with you to the workshop ****
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2.6

Adaptive Capacity Guiding Questions

ADAPTIVE CAPACITY ASSESSMENT GUIDING QUESTIONS (ACAG)
FOR PROJECT TEAM AT CARIBSAVE WORKSHOPS
This document is for use by CARIBSAVE Project Team Staff in the Workshops following the analysis and
discussion of the PWAD and associated issues. The ACAG is for use once a greater understanding of the
existing and projected impacts at the destination has been attained and will be used to assist in the
collection and collation of information to enable the Adaptive Capacity Assessment and Profile
development.

Information on the following factors should be gathered to reflect adaptive capacity:

A. Resource availability (financial, human, knowledge, technical)
B. Institutional and governance networks and competence
C. Political leadership and commitment
D. Social capital and equity
E. Information technologies and communication systems
F. Health of environment

The following questions are provided as a guide to assist in addressing the areas above;

1. Which are the key challenges to address climate change? (Identify approx. 5 and rank them)

A. Resource availability to address the challenges of climate change: i.e. knowledge, human, technical, financial

2. What resources are available and what resources are missing in the destination / project area to address
climate change?

a) Knowledge e.g. of climate change, impacts and adaptation across the stakeholders in different
sectors (water, energy, biodiversity, agriculture, infrastructure, disaster management, health), and
also public perception / knowledge of the same
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b) Human (people / experts on climate change including disaster management) Are there
experts/human resources/people able to deal with crisis situations, are there people working with
modelling & climate change, experts on sea level rise or coastal defence systems, etc. What
experts/human resources are missing to deal with climate change? What human resources exist?

c) Technical e.g. what equipment and technology is available in the destinations to measure and
monitor climate change impacts and also to adapt to climate change e.g. earth moving machinery
for hard engineering strategies for sea defences; SLR monitoring stations; software and hardware
for climate modelling

d) Financial e.g. what budget is available within your organization? Your sector? Your destination? Are
there any external funds available? Who controls what budget? What is the available budget for
adaptation in the destination? Do you believe this budget to be sufficient? What adaptive
measures should the budget be used for? Has a plan been formulated to extend the budget to cope
with implementation of any strategies derived from a vulnerability assessment once completed?

3. What could the contributions of each stakeholder be to the resources (financial, human, knowledge,
technical) of the destination to address climate change?

B. Institutional and governance networks and competence
4. What are the most important institutions / decision‐making authorities in the destination / nation relating
to climate change? Name five and rank them in terms of importance.

5. What are the structures of these important institution and decision making authorities? i.e. how are they
organized? What is their decision‐making process? Who controls them?
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6.

Which institution could best manage the adaptation process and budget?

7. How well do stakeholders work together on development planning and management?

8. What practices are used to cope with natural hazards? Who is responsible for developing or implementing
such measures? How effective are they?

C. Political leadership and commitment

9. What level of political support exists for adaptation to climate change and does it need to be strengthened?

10. Is there political will for adaptation at every level of the legislature?
Please explain your answer, i.e. why ‘yes’, why ‘no’

a) national?

b) regional?

c) local?

11. Are different departments and ministries working together in a trans‐disciplinary manner? Please explain
your answer i.e. why ‘yes’, why ‘no’ How do they cooperate? In your opinion is this positive or negative?

D. Social capital and equity
12. How might you spread the risk of the impacts of climate change in your sector? e.g. i) cross‐sectoral
collaboration (with which sectors?) or working with other stakeholders in your own sector ii) warn about
the risks of climate change
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13. What are the public perceptions of risks exposure? Please provide an example.

14. In your opinion, do most people rely on the same activity for their livelihoods? For example does everyone /
the majority rely on tourism, or on fishing, or agriculture, such that a single event could destroy the
livelihoods of many in the destination? (Data is needed here as well as opinion i.e. How many generations
and number of people typically live together in one household? How many income sources do they have?
Can you describe a typical example?

F. Information technologies and communication systems
15. In your opinion, how is information about climate change managed in the destination and what is the
credibility of information supplied by decision makers? Please give an example.

16. In an emergency are there multiple means of communicating or transporting people and supplies? Or will
damage to a single road, bridge or telecommunications hub isolate the destination or community? Are you
aware of communities that could easily be isolated in case of an emergency? Why?

G. Health of environment
17. How healthy are the ecosystems and how well are the natural resources managed? Evidence is required:
practices being conducted in the destination and documentation, data from ministry/department of
fisheries, environment, water etc

51

2.7

Gender Data Collection

Impacts of climate change will be differently distributed among different regions/destinations, generations,
age classes, income groups, occupations and genders. With regard specifically to gender we propose to
frame the information gathered and assessment conducted into five broad categories:

1) Knowledge and abilities
2) Professional positions, division of labour, income levels and savings behaviour
3) Resource use, access and control
4) Health, insurance & security
5) Participation in decision‐making, including politics

Statistical data and other relevant information will be gathered through:
•

Identification of relevant reports, including national and international reports, working papers,
policy documents, books and articles

•

Consultation and participation of women’s groups and related networks in the destinations and
nations

•

Stakeholder engagement (different sectors identified by the CARIBSAVE Partnership; water, energy,
biodiversity, agriculture, infrastructure, disaster management, health)

•

Requests and consultation with Government Ministries (including the Ministry of Tourism and
those departments related to CARIBSAVE selected sectors)

•

Coordination with University of West Indies (UWI) Centre for Gender Affairs and Development

•

Secondary data collection though desktop studies

DATA TO BE COLLECTED INCLUDES:

Statistical Information such as;
•

Women’s employment rate / ratio in the destination / nation

•

Women’s employment rate / ratio in the tourism sector in the destination / nation

•

Women’s employment rate / ratio in other related sectors in the destination / nation (as identified
in CARIBSAVE project; water, energy, biodiversity, agriculture, infrastructure, disaster
management)

•

Women’s salary levels in comparison to men

•

Savings by women

•

Women’s access to credit (finance)
52

•

Multiple income sources at household level and/or resource use systems (property rights, kinship
or share systems)

•

Division of labour in between men and women

•

Health, insurance & security systems for women

Other Information such as:
•

Government’s role in mainstreaming gender perspectives into national policies and action plans
related to climate change

•

Identification of gender sensitive strategies for responding to environmental and humanitarian
challenges presented by climate change

1)

Knowledge and abilities
e.g. Lack of knowledge on climate change as a vulnerability issue ‐ example: if you don't know
about SLR, you will not choose a location for your home or business that is safe in a storm surge
situation. As women may often have considerable power in making household‐related decisions,
basic knowledge about CC would count as an important precondition for adaptation.

=>

find out through consultation and workshop about knowledge of CC in population, and
particularly among women; find out whether there are other areas where women are
disadvantaged because of lack of skills.

=>

find out in addition, the differentials between women’s and men’s vulnerabilities i.e. how
different climate change impacts (e.g. flooding and droughts) would affect men and affect
women.

=>

find out how men’s and roles change and may complement each other when coping with
climate change

2)

Professional positions, division of labour, income levels and savings behaviour
Professional position ‐ example: women do household related work and have no access to cash
income. Or because of their positions in low‐paid jobs in tourism, women may be the first to be
sacked in case tourist numbers decline. Or because they are lowest paid they have no option to
ever put aside savings. BUT women may nevertheless in many households be those that actually
put aside money (or other resources) ‐ while the men spend it on beer, etc. So women may,
through their savings/storage of food etc., build resilience in times of hardship. Women may also
have different jobs to cope with risk.

=>

find out about the share of women working for cash income; which positions women
typically occupy in tourism and other sectors; if they have multiple jobs; how much they
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typically earn, as well as their financial situation including savings. We may also try to find
out whether there are social security systems for women.

3)

Resource use, access and control
Role of women in use of natural resources, or access to resources ‐ example: CC may affect in
particular those ecosystems that are already degraded. Women might prevent destructive resource
use practices, if they know about the consequences, or they may organize for this purpose if there
are larger players (say the hotel industry building jetties through reefs etc.).

=>

find out about the role of women in traditional resource use (and knowledge) systems, and
their access to resources (land, water, etc.) Also the comparison between women and
men’s responsibilities for resources, i.e. issues referring to property rights.

=>

4)

find out about the role of women in food production.

Health, insurance & security
Women may be more vulnerable in disaster situations – example: when there is a disaster
situation, such as for instance flooding, it may be women who are the least mobile, also taking care
of the children.

=>

find out about the health, insurance and security systems that are in place in case of risk,
emergency or disaster.

5)

Participation in decision‐making, including politics
Participation in decision making – how are women organized, can they influence decisions with
regard to CC? For instance, the growth paradigm in tourism may usually be a male concept?

=>

find out about role of women in decision‐making, and how their perspectives could
influence adaptation and how women’s roles in decision‐making differs from men’s

Additional questions that may serve as a non‐exhaustive discussion guide to stimulate sharing of
national/destinational level experiences, strategies and good practices in relation to gender and climate
change.

•

What steps are being taken / could be taken to mainstream gender perspectives into the climate
change efforts at the destinational, national and regional levels – including in policies, strategies, action
plans and programmes? What good practice examples can be provided?
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•

What steps are being taken / could be taken to reduce the vulnerability of women and to reduce the
negative impacts of climate change, particularly in relation to their critical roles in rural areas in
provision of water, food and energy? What good practice examples can be provided?

•

What steps are being taken / could be taken to increase the participation of women in decision‐
making on climate change at different levels? What good practice examples can be provided?

•

What are the major contributions of women as agents of change in mitigation and adaptation to
climate change at local levels? What good practice examples exist, and how can these be made more
visible and more effectively utilized?

•

What are the critical issues for women in relation to technology and finances in addressing climate
change at national and local levels?

•

What are the major achievements and gaps and challenges in ensuring adequate attention to gender
perspectives in climate change efforts, for example in relation to specific issues/contexts, such as
natural disasters, i.e. floods and drought
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2.8

Workshop Presentations

The following presentations were given at the workshops:
CARIBSAVE Partnership and Pilot Goals

‐

Dr Murray Simpson

Climate Change and Caribbean Overview

‐

Dr Ulric Trotz

Climate Change and Tourism: in a Global Context

‐

Dr Daniel Scott

Overview of Climate Change Scenario

‐

Dr Carol McSweeney

Sector Links and Partnership Process

‐

Dr Murray Simpson

The bulk of the workshops were then taken up by participatory work with the stakeholders (see Executive
Summary for description of work conducted and Destination Profiles for integrated outcomes).
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2.9

GIS Beach Mapping and Sea Level Rise Digital Elevation Mapping

2.9.1

GIS Beach Mapping : Introduction, Site Selection and Equipment

Introduction
Sea‐level rise has already been observed along the shores of many Caribbean islands and will inevitably
become an increasingly damaging side effect of global warming. Predicting the impacts of sea‐level rise is
hampered by the lack of high‐resolution topographic data that are required to estimate the shift on shore
lines for given increments of sea‐level.
Site Selection
The main site selection process involves many stakeholders and interest groups. Following site selection
subset areas were identified and action plans were developed using Google Earth© and various GIS
software. Beaches are divided into a series of initial transect lines designed to cover the entirety of each
site location. Transects were spaced at approximately 30‐50m intervals depending on the length of the
beach of interest and variability in topography along the beach. The initial transect lines were used a field
guide prior to actual field work.
Equipment
The location of the study site dictates the appropriate GPS equipment. Areas that support Wide Area
Augmentation System (WAAS) are surveyed using Trimble Geo‐XT® satellite‐based augmentation system
(SBAS) differential GPS units with sub‐metre accuracy in both horizontal and vertical planes. Caribsave
surveying teams utilize two rover packs to increase efficiency allowing for two teams to make transects
simultaneously.
In Eleuthera Trimble Geo‐XT ® GPS receivers were placed onto backs by the two operators. Vertical
measurements were adjusted according to the height of the receiver relative to the distance to the ground.
Study sites closer to the equator do not support Wide Area Augmentation System (WAAS) and are better
suited for Real Time Kinematic (RTK) GPS systems. This common method often used in land based and
hydrographic surveys requires the setting up of a base station over a known location at each study site. Due
to the unavailability of a close reference station a TOPCON RTK GPS system including base station, antenna,
survey stick and data logger was used for data collection in Barbados and St Lucia.
The Base Station receiver was set up in wide open areas to maximize both study site and satellite coverage.
A survey stick rover unit was then sent out to survey beach elevations along transects within the 1.5 km
base station coverage area.
Distance between points along transects were measured using a Lecia Disto laser distancing meter.

57

2.9.2

Field Methods

Selected sites were visual inspected upon arrival to make and necessary adjustments to the initial transect
lines chosen. Factors influencing transect line changes could result from environmental changes,
construction etc.
Finalized transect lines were measured perpendicular to the shoreline beginning several feet in water and
ending at the highest accessible point inland. Measuring elevations several feet in water ensures that initial
points take into account elevation differences related to tidal differences.
Points along transects were accurately measured at consistent intervals whenever possible. Generally,
larger beaches with little variation were measured at 5 metre intervals and smaller beaches with a high
degree of variability were measured at 2.5 metre intervals. These intervals varied only when there were
obstacles preventing measurement (walls, grave stones, roads etc). The water’s edge was fixed to a datum
point of 0 for the field measurements, but later adjusted according to tide charts. Generally, satellite
connections were very good, receiving from up to 10 satellites, resulting in sub metre accuracy. The mean
vertical accuracy for all points was approximately 0.015‐0.3 metres while the horizontal accuracy had a
mean average of 0.015‐0.2 metre accuracy.
Each transect point measurement was averaged over 30 readings taken at 1 second intervals. At each
point, the nature of the ground cover (e.g. sand, vegetation, concrete) was logged to aid in the post‐
processing analysis.
Ground control points were taken to anchor the GPS positions to locations that are identifiable from aerial
photographs to improve horizontal accuracy. These were taken where suitable landmarks at each transect
location and throughout the island. GCP points were measured over 60 readings at 1 second intervals, and
were collected only if 8 or more satellites were available. At each point, the physical characteristics of the
site were logged to enable the point to be identified from area images. Photographs were taken from
north, south, east and west perspectives to aid this process. The GCP points were also collected as a means
of geo‐referencing digital satellite imagery for the study sites.

2.9.3

Post Processing:

Following the field collection, all of the GPS points were downloaded on to a Windows PC, and converted
into several GIS formats. Most notably, the GPS points were converted into ESRI Shapefile format to be
used with ESRI ArcGIS suite.

Elevation Corrections
GPS points collected using WAAS based equipment do not require elevation corrections. RTK based GPS
equipment required small elevation corrections as RTK systems collect elevations above the Ellipsoid. In
order to determine the height above mean sea level the Geiod value for each study site must be calculated.
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The EGM96 (Earth Gravitational Model 1996) was used for both St. Lucia and Barbados. The calculation
used to generate height above MSL was as follows:
Orthometric Height (hA MSL) = Height above Ellipsoid HAE (HA) ‐ Geoid Undulation (NA)

Aerial Imagery
Aerial Imagery was obtained from Google Earth, and was geo‐referenced using the GCP collected
throughout the study areas. The data was then inspected of all errors and incorporated with other field
derived GIS data.

Digital Elevation Model Creation
The first step in the post processing is determining the position of the absolute mean sea level by
comparing the first GPS point (waters edge) to tide tables to determine the high tide mark. The second step
involves the production of three dimensional topographic models of each of the study sites. First a raster
(pixilated) topographic surface is created, using the GPS elevation points as the base height information.
Similarly, a Triangular Irregular Network (TIN) model is created to represent the beach profiles in three
dimensions. Lastly, contour lines were delineated from both the TIN and raster topographic surface model.
For the purpose of the three previous studies, contour lines were represented for every metre of elevation
change above sea level. Using the topographic elevation data, flood lines were delineated in 0.5 metre
intervals.

Shoreline Erosion Monitoring
Finally, using historical aerial and satellite imagery, beach shoreline change is measured to help estimate
the rate of shoreline changes along study site beaches. This information can then be compared with IPCC
(Intergovernmental Panel on Climate Change) historical sea‐level rise data.

Visual Aids
A series of maps was created to help visual sea‐level rise in three possible scenarios, 1m,2m and 3metre
increase. Each scenario highlighted the vulnerability of each study site, focusing on the percentage of beach
loss, and impact to infrastructure. In an effort to share the data to a wider audience, all GIS data will be
compatible with several software applications, including Google Earth®.
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2.10 Digital Elevation Modelling Tutor
2.10.1 How to make a Digital Elevation Model (DEM) from GPS Elevation Points.

2.10.2 How to make a Digital Elevation Model (DEM) Raster
Step # 1: Open ArcMap and import all applicable featureclasses (shapefiles, images etc) (Fig # 1).

Figure 5: Topo to Raster tool, helps make DEM from elevation points.
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Step # 2: Open ArcToolBox and choose 3dAnalsyst Tools and then choose the Raster Interpolation Tab and
choose Topo to Raster. (Fig #2).

Figure 6: Close up of Figure 1: Topo to Raster tool.

Step # 3: Choose your input feature data set. For this tutorial we will choose the elevation points for Day #
3 of a field trip to Harbour Island in The Bahamas (Figure 3, 4).
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Figure 7: Topo to Raster screen.
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Figure 8: Choose the elevation data. Note you can choose more than one file.

Step # 4: Change the field tab to the field that contains the elevation data, for this tutorial we will choose
GPS_Height. Next chose the type, for elevation points choose PointElevation, for contours choose
LineElevation.
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Figure 9: Topo to Raster screen with elevation data (transec2) with GPS_Height as height field and
PointElevation as the type. The cell size should be the same as an aerial imagery. It is often best to keep the
default size.

Step # 5: Choose any other optional options. For this tutorial we choose the output extent as the same as
the elvation data. We also chose spot data as the primary input data.
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Figure 10: Topo to Raster optional values.

Figure 11: Topo to Raster Progress bar

65

Figure 12: Topo to Raster output. Green areas are lower and red areas are higher. Here we can see the
beach area, and a few outlines of sand dunes.

Step # 6: You may choose to change the scale of the DEM, to do this right click on the new DEM Raster,
choose properties (fig 9), then go to symbology. For this tutorial we have kept the default outputs.
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Figure 13: You can change the scale of the DEM by going into the properties and choosing the symbology
tab.

2.10.3 Making Contours from a Raster Surface
Step # 1: Open ArcMap and import all applicable featureclasses (shapefiles, images etc) (Fig # 1).

Figure 14: Contour tool in ArcToolbox
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Step # 2: Open ArcToolBox and choose 3dAnalsyst Tools and then choose the Raster surface Tab and
choose Contour. (Fig #10).

Step # 3: In the contour tool window choose the input raster, this will be the DEM raster created from Task
# 1. Choose an Output location in the Output polyline features tab. Finally choose the Contour interval, for
this tutorial we will choose 1, this will create a contour map with 1 metre contour intervals. Click Ok .

Figure 15: Contour tool window. Input DEM raster as well as set Contour interval. Note, the Z factor should
be kept the same as default in most cases.
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Figure 16: The Contour shapefile created by the tool based on the DEM created in Task # 1.
Step # 4: Changing the symbology of the contour lines. The default symbology for the contour feature is to
show all lines of the same elevation. To change this simply right click on the contour shapefile, and choose
properties (Fig 12). Click on symbology and choose categories. You may set the categories to whatever you
wish and click OK. You will notice in figure 14 the values of contours have been subsetted to only values
between 0‐4 metres.
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Figure 17: Contour symbology screen.

Figure 18: Contours before symbolgoy changed.
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Figure 19: Contours after symbology changed.

Figure 20: Updated contour map only showing elevations between 0‐4 metres.
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2.10.4 Create a TIN (3d scene)

Step # 1: Open ArcMap and import all applicable featureclasses (shapefiles, images etc) (Fig # 1).
Step # 2: Open ArcToolBox and choose 3dAnalsyst Tools and then choose the TIN CreationTab and choose
Create TIN (Fig #17).

Figure 21: Create TIN tab. You must create a TIN before you can edit one, this initial TIN is empty.

Step # 3: Choose an appropriate location for the Output TIN as we will use this in the next step. The tutorial
is simply using a temporary folder, I do not recommend this for professional use.

Figure 22: Choose a location for an output TIN. The spatila reference should be the same as the rest of your
elevation data.
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Step # 4: Open ArcToolBox and choose 3dAnalsyst Tools and then choose the TIN CreationTab and choose
Edit TIN. (Fig #19). Note, you must use the TIN which you just created in Step 3.

Figure 23: Click on the Edit TIN tab to begin the 3d surface building process.

Step # 5: Select the TIN created in Step 3 as the input TIN. You may also choose a variety of feature classes
to build the 3d surface. For this tutorial we will choose both elevation points and contour lines. Note, you
may not wish to include contours, as they show up on the 3d surface at all times. I included both in the
tutorial as a proof of concept.
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Figure 24: Select the appropriate TIN and the elevation feature classes.
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Figure 25: For this tutorial we choose to use both elevation point data and contour lines.

Step # 6: Ensure the height_field contains the appropriate height fields. For this tutorial the height_fields,
for the GPS points is GPS_Height and for the contour lines it is Contour. Similarly, elevation points should be
SF_TYPE masspoints and contours should be hardline. These parameters are distinguishing between points
and lines. Click OK when you get all your data set up.

Step # 7: To view your TIN in 3d open ArcCatalog and find your Tin.
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Figure 26: TIN in Geography view in ArcCatalog. Note that the Contours are part of the 3d surface.

Step # 8: To view in 3d change the preview tab to 3dview (fig 23).
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Figure 27: Viewing your TIN in 3d mode. Note you can see the outline of dunes in 3d.

2.10.5 Making Contours from a TIN
You may wish to create contour lines directly from the TIN and not the raster surface. The benefits of
creating contours from a TIN include more linear contours, which best better represent the changes in
elevation in tidal and beach environments.
Step # 1: Open ArcMap and import all applicable featureclasses (shapefiles, images etc) (Fig # 1).
Step # 2: Add the TIN model to the map (if it is not already added)
Step # 3: Open ArcToolBox and choose 3dAnalsyst Tools and then choose the TIN Surface and choose TIN
Contour (Fig #24). Note, you must use the TIN which you just created in Task 3.
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Figure 28: Tin Contour Selection window.

Step # 5: In the Input TIN field select the TIN you created from Task # 3. Choose an appropriate output for
the featureclass (the contour lines) and choose an appropriate Contour Interval. For this tutorial we will
choose 1 (metre) as the contour interval. Leave the rest of the optional values as default unless you wish to
change them.

78

Figure 29: The TIN Contour set up window. Leave the optional values as default unless you have experience
with this tool.

Step # 6: You will notice that the newly created contour shapefile does not contain any symbology ( Fig #
26). Right click on the newly created contour shapefile and choose properties, symbology. (Fig # 27).
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Figure 30: The newly added contour lines created from the TIN. Notice that the TIN contour lines are more
linear, which best represents the gradual increase in beach environments.

Figure 31: Right click the contour shapefile and choose properties, and click on the symbology tab.

Step # 7: In the symbology table choose contour (elevation value) as the value field and you may either
click add all values for all contour lines, or choose add values for specific values (Fig # 28). For this tutorial
we will only show 1,2 and 3 metre contour elevation lines from mean sea level. To do this click Add Values
and choose 1,2,3 as the value input. Once you choose appropriate colours and values click OK, and you will
see your updated contour values in the map view (Fig # 29).
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Figure 32: The Contour Line symbology tab window.

Figure 33: Updated Contour lines showing 1, 2, and 3 metre elevation rises above sea level.
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HadCM
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ON, DJF and
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MAM with

Table 2:
2 Observed and RCM prrojected changes in preccipitation (%) for Negril, Jamaica.
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In Jamaica, agricultture accountts for approxximately 75 per cent of the water demand and the capacityy
to susttain this indu
ustry under increased co
ompetition fo
or water reso
ources requiires further analysis.
a
It iss
howevver known that vulnerability in thee southern part
p
of the island is grreater due to
t extensivee
agriculture in areaas of little raainfall compared to the northern part of the issland which has greaterr
rainfalll and less culltivable land.

•

p cent of Jamaica’s
J
GD
DP, 12 pre ccent of foreiggn earnings,,
Agricullture represeents approxiimately 7.3 per
and em
mploys apprroximately 25
2 per cent of the popu
ulation. Pro
ojected impacts of climate change,,
including changed frequency, intensity and
d distribution
n of rainfall, will
w affect food security, productivityy
uality.
and qu

•

nce of manyy vector‐borne, as well as
a food‐ and
d water‐born
ne diseases (i.e. denguee
The rate of inciden
c
asthma) is incrreasing in sm
mall island states for a number off
fever, malaria, yelllow fever, cholera,
ns, including changing cliimate condittions. Extreme weatherr events are also increassingly havingg
reason
direct effects on health, such as
a disturbances in food production
p
a
and/or
distribution which could lead
d
nutrition.
to maln

•

The peer capita carb
bon dioxide emissions
e
off some Caribbean countrries are alreaady exceeding levels thatt
can be considered sustainable. This is espeecially true in
n those coun
ntries that haave a developed tourism
m
m, like Jamaicca, although the per tourrist carbon fo
ootprint is more
m
favouraable in Jamaica due to itss
system
closer proximity to
o main sourcce markets. Neverthelesss, reducing emissions m
may be a req
quirement off
C
naations underr a new international clim
mate treaty (TTable 5).
these Caribbean

Table 5:
5 Energy chaaracteristicss of tourism in case studyy islands, 20
005
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•

The first carbon audit for Jamaica has taken place, with work currently being established to find a
baseline measure of the current footprint.

•

Jamaica has a rich marine and terrestrial biodiversity. Climate change impacts such as sea level rise,
increased storm surges, ocean acidification and increased SST will adversely damage vital coral reefs
and coastal wetlands that provide wildlife habitat, maintain shoreline stability, and serve as natural
filters and buffering systems against severe events, such as flooding.

•

Coral bleaching and mortality, attributed to increased temperatures of coastal waters, has been noted
in Jamaica in 1988 and 1990, with climate change expected to continually stress the reefs.

•

The sea grasses found in coastal waters around Jamaica provide a food source for marine animals and
are indicators of high quality marine waters. However, they face many threats from climate change
and also overpopulation of coastal areas.

•

Coastal erosion along the Palisadoes Spit has led roads that lead to the Norman Manley International
Airport to be rendered impassable as a result of flooding.

Figure 34: Coastal Road Networks Vulnerable to Erosion and Sea Level Rise
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•

As the majority off infrastructu
ure and setttlements in Jamaica are located at or near the coast, with
h
approxximately 90 per
p cent of GDP
G produced within its coastal
c
zone. In particular, tourism is the largestt
and mo
ost importan
nt sector and
d is a key acctivity in the island’s coaastal areas (in 1998 contributed 20%
%
of GDP
P). Thereforee, SLR is a major threat. Facilities arre at risk of physical
p
dam
mage from both floodingg
(associiated with SLLR and enhan
nced storm surge)
s
and in
ncreased ero
osion. Due to
o the ongoin
ng erosion off
the crittical tourism
m beach areaa and damagge to tourism
m infrastructu
ure over thee past 20 yeaars in Negril,,
analysiis of the cau
uses of erosion and poteential action
ns to reversee it have been examined
d. Caribsavee
worked
d with the Marine
M
Geology Unit to further asse
ess the risk of future SLLR using high resolution
n
coastal surveying. This assessm
ment found a significantt risk from SLLR and reveaaled and urggent need to
o
unity in the development
d
t of a SLR adaptation plan.
engagee the commu

•

s Caribbean
n islands exp
periencing the most adve
erse extremee
Jamaicca has been identified as one of the six
weatheer impacts and
a as a resu
ult, key faciliities could be at risk from inundatio
on, flooding and
a physicall
damagge associated
d with coastaal loss (Table 6).

•

ntensity during
The prrojected incrrease in higgh rainfall in
hurricaane and tro
opical storm events aree predicted to
overwh
helm storm water
w
managgement systeems and cau
use
localizeed flooding.

•

dress disasteer managem
ment in the Caribbean, a
To add
numbeer of organizations are implementing a Region
nal
Disasteer Risk Mana
agement (DR
RM) Project for
f Sustainab
ble
Tourism
m from Janu
uary 2007 to June 2010. The aim is to
develo
op a Framew
work to redu
uce the Carib
bbean tourissm
sector’’s vulnerabiliity to climatee change.

•

ure damage due to projeected increaase
Risk off infrastructu
in peaak tropical cyclone win
nd speeds could
c
lead to
insuran
nce premium
m increases of 20 to 80 per cent wiith
some high
h risk areaas becoming uninsurablee.

•

mpacts of cliimate changge on individ
duals will vaary
The im
depend
ding on age, income, occcupation an
nd particularly
genderr. The most vulnerable are
a those in high risk are
eas
with limited finan
ncial resourrces, restrictted access to
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Table 6: Projected
d Damages of Sea Level Risk
R
to Resort P
Properties in
n Negril

early warning
w
systtems, limited social parrticipation or
o uphold so
ocial disadvaantages such
h as lack off
educattion, poor ho
ousing or inaadequate foo
od supplies and,
a
in the Caribbean,
C
dependent on
n tourism orr
agriculture.

•

d by the esttablishment of emission
ns caps and
d
Caribbean destinations could be negativeely impacted
ual reduction
n targets forr aviation, co
oupled with projectionss for rising gglobal oil prices and thee
eventu
anticip
pated increassed cost of travelling
t
by air. Jamaicaa is found to be a moderrately vulnerrable nation,,
with arrrival declinees up to 3.7 per
p cent verssus businesss as usual sceenario, and a significant reduction off
20.5 peer cent undeer serious clim
mate policy scenarios
s
(Figure 35).

Figure 35: Projecte
ed Growth in
n Tourist Arrrivals to the Caribbean
C
b Air
by

•

Climatee is a criticaal resource for
f tourism. Projected temperaturee changes in
n Negril sugggest that no
o
month will have daaily average maximum teemperaturess in the unaccceptable ho
ot range until the 2080s,,
s
mon
nths will app
proach the un
nacceptably hot threshold.
when summer

90

Figure 36: Ratings for Beach To
ourism and Average
A
Daily Maximum
m Temperatu
ure at Negril

•

Based on current temperature
t
e‐demand cu
urves, the im
mplications off projected ffuture climatte change in
n
major source marrket regions for Jamaicaa reveal thaat in the Canadian regio
onal markett, a warmerr
ng and late fall
f months could
c
reduce
e demand forr sunshine ho
olidays in Jam
maica.
winter,, earlier sprin

Adaptive
e capacity
•

Resourrce availability is a key determinant of adaptive capacity in all
a nations an
nd communities. This iss
not lim
mited to econ
nomic resourrces, but also
o natural ressources, such
h as water availability, and access to
o
knowleedge and skkills. Greateer reliance on,
o and dem
mand for, climatic resources can alsso lead to a
reduceed capacity to adapt to climate
c
change. Most of these known determinaants of adapttive capacityy
were fo
ound to be relatively
r
low
w in the Negrril area.

•

ower adaptivve capacity due
d to a narrrower resourrce base. Th
his is furtherr
Small islands generally have lo
mined by damage
d
to traditional
t
m
managemen
t approachees.
underm

This reeinforces th
he need forr

adaptaation assistan
nce in Negril.

•

nt institution
ns enhance adaptive
a
cap
pacity. With
hin Jamaica, the Office of
o the Primee
Stable and efficien
er Preparedn
ness and Em
mergency Management,
M
,
Ministeer, local Parrish Councilss, the Officee of Disaste
National Environm
ment and Plaanning Agenccy, Planningg Institute off Jamaica, M
Ministry of Environment,,
m and researrch institutio
ons (i.e. Universities) are the best placed agencies to managee
Ministrry of Tourism
the adaaptation pro
ocess. Collabo
oration amongst these key areas is also essentiall.
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•

Within Jamaica, there is a clear political will to facilitate adaptation at high levels within key
government ministries, but it needs to be strengthened if adaptation is to be ‘mainstreamed’ into key
planning processes and government departments, particularly at the community level.

•

Reducing social inequality will enhance adaptive capacity. This means empowering women and
enhancing community resilience.

•

The level of access to technology (and associated skills) is important. Systems need to be in place to
disseminate information on climate change impacts and adaptation. Communications with local
tourism operators in the area revealed definite knowledge gaps, but a strong desire to better
understand climate change risk. In Jamaica, a website has been developed to share information and
provides an online discussion forum.

Recommendations and Action Plan

•

The projected acceleration in sea level rise (SLR) due to climate change is a major threat to the
economic viability of many coastal communities, particularly in the Small Island Developing States of
the Caribbean, where extreme weather events and the loss of fringing coral reefs are likely to
compound the problem of coastal erosion. Negril is one of Jamaica’s most important tourism
destinations where the threat of SLR is recognized as particularly severe in the short and long‐term. To
address this threat a multi‐year collaborative project with the Government of Jamaica and the
Community of Negril is proposed to support the development and implementation of a Sea Level Rise
Adaptation Plan for the Negril Area. SLR has been referred to as the ultimate planning challenge.
Understanding how to address the potential for gradual incremental change, or sudden significant
change, is a difficult task. This challenge is further complicated by the broad spectrum of coastal issues
and interests involved, as well as the inherent uncertainty associated with projecting changes in SLR.
Despite these challenges, coastal managers around the world have realised the need to begin
planning. The cost of not proactively planning for SLR could be very high on economic, environmental,
cultural and social scales. The approach propose here is to establish a project team with varying
technical backgrounds to focus on the following objectives;
o Undertake information assessment and analysis (GPS surveys, LIDAR) and build high resolution
GIS for the Negril Area (Phase 1).
o Review management of beach and coral reefs (e.g. Negril Marine Park) to incorporate
projected changes in SLR, water temperature and ocean acidification (Phase 1).
o Produce communication outputs (leaflet, poster and film) to raise awareness throughout
Jamaica of the threat of SLR and to improve public understanding of the science behind the
development of SLR Adaptation Plans (Phase 2).
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o Characterise, review and prioritise SLR issues in Negril and develop a report on the state of the
science, policy, and regulatory environment (Phase 3).
o Review and evaluate SLR management strategies proposed for Negril and other vulnerable
coastal areas, and identify potential models for Jamaica/Negril (Phase 3).
o Develop recommendations for comprehensive SLR adaptation planning including management
strategies, soft and hard engineering options and regulatory revisions. The plan will embrace
the principles of Integrated Coastal Zone Management (Phase 4).
o Implementation of SLR Adaptation Plan (Phase 5).
o Monitoring and evaluation of implementation to quantify effectiveness and inform necessary
adjustments (Phase 5).

Targeted stakeholders and key decision makers, such as local government, property owners, economic
development representatives, elected officials, technical experts, non‐governmental organisations and
community representatives, will be involved throughout the process. This will ensure that the SLR
Adaptation Plan meets the needs of the community and contains the information they require for
informed decision‐making.
•

Complete the remaining stages of the ‘Adaptation Cycle’ and thereby inform and build capacity. In
order to achieve this, the work that has been conducted to date will be utilized to re‐engage the key
sector stakeholders (e.g., water, energy, agriculture, etc) via semi‐structured interviews, focus group
meetings, workshops and electronic communication. The Jamaican government ministries will be
involved in policy and strategy development as well as implantation, and community stakeholders will
be involved in the development and implantation of community‐based strategies.

•

The lack of observed climate data for the Negril area is a limitation for successful adaptation and
capacity building.

The large portion of data that has been gathered is held by individual

meteorological departments and needs to be collected and collated. Actions to do so include, seeking
out undigitised data that can be added to the record and then digitize, homogenize and grid the data,
blend the station data with satellite records to fill in geographical gaps, and make the datasets freely
available via the internet. Further work is required on developing an understanding of future water
demand based on population and economic growth projections as well as water demanded by
increased users, particularly those directly related to the tourism sector. Broad scale modelling should
be implemented to identify areas of interest and vulnerability in order to set the stage for more
detailed analysis via secondary data and literature.

•

Consideration of others stressors such as population growth, poverty, health and resource depletion
are also important as climate change will interact with these in uncertain and cumulative ways.
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•

As part of the broader climate change strategy, Negril needs to take steps towards low carbon or
carbon neutrality. Jamaica has been identified by the CCCCC and the University of Oxford as a Second
Phase Study Site for the Inter‐American Bank funded Carbon Neutral Project, which will serve to lift
the island more quickly toward the goal of carbon neutrality. Links with the on‐going Travel
Foundation project working with Enterprises to rationalize energy use in tourism accommodation
providers will be initiated in Negril.

•

Encourage alternative and complimentary industries to tourism, such as introducing the value of a
career in agriculture to school children, with the aim of providing secure future employment and
reducing food miles (greenhouse gas emissions) created by the importation of food.

•

Community‐based adaptation strategies are required to protect sand dunes, such as re‐vegetating the
dunes with Sea Oats plants, which will in turn reduce coastal erosion as a result of sea level rise and
increased incidences of storm surges. A Sandwatch project that involves training participating students
in basic scientific observations and measurements will also be undertaken to transfer skills, build
capacity, heighten awareness of environmental problems and to better manage the erosion and
conditions of the beaches and water around Negril.

•

Employ LiDAR on priority shorelines in Jamaica to obtain more accurate profiling for SLR assessments,
storm surge impact predictions, and increase the robustness of socioeconomic assessments conducted
on infrastructure and settlements in those areas. The results will also be beneficial for comprehensive
disaster management, the biodiversity sector and insurance/actuarial assessments.

•

Expand the GPS surveying project conducted in Negril with the Jamaican Meteorological Service to
further build local and national capacity, skills transfer and increase quality primary data gathering
upon which pragmatic decisions and assessments can be made (Figure 37).
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Figure 37: Long Bay and Blood Bay Sea Level Rise Study Areas

•

Equity and gender issues are critical in developing national and regional climate change adaptation
strategies in the Caribbean.

•

There are gaps regarding vulnerable social groups that need to be addressed before policies and
adaptation plans can be developed. To identify those most vulnerable to the impacts of climate change
extensive research and data collation is required.

•

Jamaica has been a pilot site in a project to develop a framework for Regional Disaster Risk
Management (DRM) for Sustainable Tourism through climate modelling, vulnerability profile and
adaptive capacity profile. Climate change and SLR factors must to be incorporated into the tourism
strategy if it is to be effective. Furthermore, these disaster management policies should be developed
to include gender, poverty and livelihood issues.

•

Negril’s contemporary experience with erosion risks to key tourism assets and infrastructure and
community engagement in examining options to cope with this ongoing planning issue, make it an
ideal location for community‐level SLR adaptation planning pilot project. To date, no such community‐
level process has been undertaken in the Caribbean (and very few globally) and the lessons learned
would build capacity for other Jamaican communities and coastal communities throughout the region.
Further details are provided in the action plan.
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•

Further analysis of the implications of emerging climate policy (as new regulatory frameworks are
agreed upon) and market surveys of price elasticity are required to define the risk to Jamaica tourism
industry, which represents 45 per cent of its GDP and approximately 25 per cent of all jobs.
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Climate Modelling
Observed mean annual temperatures over Jamaica in (gridded observations) have increased at an

•

average rate of 0.27˚C per decade over the period 1960‐2006. Annual mean temperatures at the
closest observation station to Montego Bay (Sangster airport, Montego Bay) have been increasing at
an average rate of 0.41˚C per decade between 1973 and 2008. Observed temperatures at both the
Sangster observation station and as an average over Jamaica have increased most rapidly in JJA.

Annual mean temperature change projections for Montego Bay (simulated by RCM) indicate increases

•

of 3.1˚ to 3.2˚C by the 2080s under higher emissions scenario A2, with changes ranging between 2.7
and 3.8˚C for in surrounding grid boxes (Table 7). Temperature increases are marginally more rapid in
JJA and SON than the other seasons. Regional Climate Model (RCM) projections indicate much more
rapid increases in temperature over Jamaica than any of the models in the GCM ensemble. This is
because the RCM is able to represent the land mass of Jamaica, whilst the GCM resolution is too
coarse.

Table 7: Observed and RCM projected changes in Temperature at Montego Bay, Jamaica
Montego Bay: Destination Scale Changes in Temperature
Observed

Observed

Projected

Mean

Trend

2020s

1970‐99

1973‐2008
Min

(˚C)

(change in ˚C
per decade)
Echam A2

Annual

26.7

changes

by

Median

Max

Change in ˚C
0.7

the

Projected changes by the

Projected changes by the

2050s

2080s

Min

Median

Max

Change in ˚C
0.8

1.1

1.5

1.6

2.0

Echam A2
26.4

0.6

0.7

0.9

1.3

1.5

1.7

Echam A2
28.0

0.7

0.8

1.1

1.3

1.4

1.8

Echam A2
27.2

0.7

0.9

1.4

2.7

3.1

3.5

2.7

2.9

3.3

2.6

3.0

3.5

2.8

3.2

3.7

2.7

2.9

3.5

1.5

1.7

2.2

3.1

3.4

4.1

2.9

3.4

3.7

0.7

0.8

1.2

1.7

1.9

2.3

3.1

3.4

4.1

2.7

3.2

3.7

0.51*
Hadley A2

•

3.8

0.55*
Hadley A2

SON

3.2

0.33*
Hadley A2

JJA

2.9

0.53*
Hadley A2

MAM

Max

0.41*

Echam A2
25.3

Median

Change in ˚C

Hadley A2

DJF

Min

Observations of rainfall over the period 1973‐2008 from the Sangster airport gauging station indicate
sharp decreases in all seasons over recent years but this record is not long enough to indicate long
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term trends. A really‐averaged record for Jamaica over 1961‐2006 do not indicate any significant
trend in total rainfall.

Both RCM scenarios, and most of the GCM ensemble, indicate overall decreases in annual rainfall for

•

Jamaica as a whole, particularly throughout MAM and JJA. However, regional model projections for
Montego Bay from the two different driving GCMs give very different indications of change in rainfall
regimes. Driven by HadCM3, the RCM indicates large overall decreases in rainfall, with the largest
decreases in SON. Driven by ECHAM4, the RCM indicates only small decreases in rainfall at Montego
Bay in MAM and JJA, with slight increases in DJF and SON (Table 8).

Table 8: Observed and RCM simulated changes in precipitation (%) in Montego Bay, Jamaica
Montego Bay: Destination Scale Changes in Precipitation
Observed

Observed

Projected

Mean

Trend

2020s

1970‐99

1973‐2008

(mm
month)

per

(change

in

%

95.5

by

per

‐17

the

Projected changes by the

Projected changes by the

2050s

2080s

Change in %

Change in %

decade)

Echam A2
Annual

changes

9

23

‐19

Change in %

0

20

Hadley A2
Echam A2
DJF

77.2

Echam A2
71.6

7

69

72

‐23

28

36

Echam A2
89.3

‐36

‐8

6

‐25

6

27

Echam A2
142.3

‐59

‐19

42

‐50

‐21

‐46

‐24

‐12

39

52

‐72

‐56

‐23

‐54

‐39

‐7

‐54

‐37

‐14

66

‐69

‐40

0

‐65

‐31

16

‐27

‐5

24

‐43

‐15

16

‐34

7

26

‐72

‐58

‐47

‐17.24
Hadley A2

•

‐58

‐17.92
Hadley A2

SON

2

‐14.56
Hadley A2

JJA

‐8

‐15.08
Hadley A2

MAM

‐33

‐17.94*

Both the observed and projected changes in wind speed in the region are very uncertain. Observed
wind marine mean wind speeds around Jamaica have shown significantly increasing trends over 1960‐
2006, whilst observations from the nearest land‐based observation station to Montego Bay indicate
decreasing (but not statistically significant) trends between 1973 and 2008. Mean wind speeds
generally increase a little in GCM projections for Jamaica, whilst in RCM projections they generally
decrease over Jamaica and at Montego Bay, particularly in SON.

•

Observed relative humidity (RH) in Jamaica has not shown any trend over recent years. Projections
generally indicate increases in RH over ocean surfaces and decreases over the land surface. Since the
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land mass of Jamaica is too small to be represented in the GCMs, these models all indicate small
increases in RH. In the RCMs, where the island is represented, substantial decreases in RH over land
areas are projected (). Coastal destinations, such as Montego Bay, are likely to experience increases in
RH due to their proximity to the ocean, but should expect to be affected by decreases in RH in the
more inland areas.

The number of sunshine hours per day has increased in MAM and JJA in observations over Jamaica

•

between 1981 and 2003. Both variants of the RCM indicate larger increases in the number of sunshine
hours than any of the models in the GCM ensemble. Both RCM scenarios indicate increases in sunshine
hours at Montego Bay, although they differ in the seasonality of these changes, with the HadCM3
driven projections indicating the largest increases in JJA and SON, whilst ECHAM4 driven projections
indicate the largest increases in DJF and MAM.

Table 9: Observed and RCM‐projected changes in relative humidity in Montego Bay, Jamaica
Montego Bay: Destination Scale Changes in Relative Humidity
Observed

Observed

Projected

Mean

Trend

2020s

1970‐99

1973‐2008

(%)

(change in %
per decade)
Echam A2

Annual

76.0

changes

by

Change in %
‐1.1

the

Projected changes by the

Projected changes by the

2050s

2080s

Change in %
0.1

1.1

‐0.5

Change in %
0.5

1.5

Hadley A2
Echam A2
DJF

76.3

Echam A2
75.6

‐0.8

1.4

2.5

‐1.0

1.6

3.0

Echam A2
75.0

‐3.2

‐1.5

1.2

‐1.7

‐0.1

1.9

Echam A2
77.6

‐3.5

‐2.0

0.4

‐3.3

‐4.0

3.3

‐0.2

1.9

3.1

‐2.6

0.1

3.7

‐2.0

‐0.3

1.7

‐3.4

‐2.3

3.0

‐1.4

2.2

‐4.1

‐1.0

1.5

‐9.4

‐7.1

3.3

‐0.3

2.3

3.1

‐0.5

1.8

3.1

‐1.1

2.6

3.2

‐9.1

‐6.6

3.4

1.53*
Hadley A2

•

‐6.0

1.22
Hadley A2

SON

1.7

1.38
Hadley A2

JJA

0.8

1.22
Hadley A2

MAM

‐1.3

1.42*

Sea surface temperatures (SST) in the waters surrounding Jamaica in JJA and SON have increased at an
average rate of 0.7˚C per decade between 1960 and 2006. GCM projections indicate increases of 0.9 to
1.8˚C in annual mean sea surface temperature, relative to the 1970‐1999 average, in waters
surrounding Jamaica, by the 2080s across the three scenarios.

•

‘Hot’ days and nights have increased in frequency by an additional 6 per cent of days and nights (22
additional hot days/nights per year) every decade between 1973 and 2008. GCM projections indicate
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that ‘hot’ days and nights that have occurred on 10 per cent of days in the observed climate period
might occur annually on 30 to 98 per cent of days by the 2080s in Jamaica.

•

‘Cold’ nights have decreased in frequency by 4 per cent fewer ‘cold’ nights (14 fewer cold nights per
year) per decade over 1973‐2008. In GCM projections, ‘cold’ days and nights reduce in frequency from
10 per cent of days/nights in the observed period, to less than 2 per cent by the 2080s. In some model
projections, these events do not occur at all by the 2050s in Jamaica.

•

Rainfall Extremes (1‐ and 5‐ day annual maxima) have decreased in magnitude over Jamaica in the
observed record over 1973‐2008, as has the proportion of total rainfall that has fallen in ‘heavy’
rainfall events. GCM projections span both decreases and increases in rainfall extremes in the future,
but tend toward continued decreases.

•

North Atlantic hurricanes and tropical storms appear to have increased in intensity over the last 30
years, although there is still debate regarding whether this represents a long‐term trend. Observed
and projected increases in SST indicate potential for continuing increases in hurricane activity, and
model projections (although still relatively primitive) indicate that this may occur through increases in
intensity of events (including increases in near storm rainfalls and peak winds), but not necessarily
through increases in frequency. RCM projections for the Caribbean indicate potential decreases in the
frequency of tropical cyclone‐like vortices under warming scenarios due to changes in wind shear.

•

Sea level rise (SLR) of around 1.5 to 3 mm per year has been observed at tidal gauging stations around
the Caribbean. Model projections are currently very uncertain regarding future rates of sea level rise
due to difficulties in predicting the melt rates of the Greenland and Antarctic ice sheets. IPCC
projections range between 0.18 to 0.56 m by 2100 under emissions scenarios A2, whilst alternative
scenarios that attempt to account for observed accelerating ice sheet melt (and which have
supplanted the IPCC projections in the scientific literature) indicate increases of up to 1.45 m.

•

Storm surge heights will be increased by the underlying increases in sea‐level. These increases are
would be enhanced by any increases in hurricane and tropical storm intensity.

Vulnerability
•

Freshwater in Jamaica primarily comes from groundwater sources (84%), rivers and streams, and
rainwater harvesting. Water availability is directly affected by climate variability including reduced
rainfall, sea level rise and severe hurricanes.
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•

The scarcity of freshwater projected under drier scenarios would pose an important limit on social and
economic development, particularly on Jamaica’s key economic sectors of tourism, agriculture and
industry.

•

In Jamaica, agriculture accounts for approximately 75 per cent of the water demand and the capacity
to sustain this industry under increased competition for water resources requires further analysis. It is
however known that vulnerability in the southern part of the island is greater due to extensive
agriculture in areas of little rainfall compared to the northern part of the island which has greater
rainfall and less cultivable land.

•

Agriculture represents approximately 7.3 per cent of Jamaica’s GDP, 12 per cent of foreign earnings,
and employs approximately 25 per cent of the population. Projected impacts of climate change,
including changed frequency, intensity and distribution of rainfall, will affect food security, productivity
and quality.

•

The rate of incidence of many vector‐borne, as well as food‐ and water‐borne diseases (e.g. dengue
fever, malaria, yellow fever, cholera, asthma) is increasing in small island states for a number of
reasons, including changing climate conditions. Extreme weather events are also increasingly having
direct effects on health, such as disturbances in food production and/or distribution which could lead
to malnutrition.

•

The per capita carbon dioxide emissions of some Caribbean countries are already exceeding levels that
can be considered sustainable (
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•

Table 10). This is especially true in those countries that have a developed tourism system, like
Jamaica, although the per tourist carbon footprint is more favourable in Jamaica due to its closer
proximity to main source markets. Nevertheless, reducing emissions may be a requirement of these
Caribbean nations under a new international climate treaty.
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Table 10: CO2 emissions per country, per capita and change since 1990
Year

CO2 emissions

Change

since

CO2

1990

capita/year

mio. tonnes

%

Tonne / person

Antigua and Barbuda

2004

0.41

37.8

5.06

Aruba

2004

2.16

17.1

21.32

Bahamas

2004

2.01

3.0

6.29

Barbados

2004

1.27

17.7

4.36

Cayman Islands

2004

0.31

25.0

6.97

Cuba

2004

25.82

‐19.5

2.30

Dominica

2004

0.11

81.2

1.56

Dominican Republic

2004

19.64

105.2

2.11

Grenada

2004

0.22

78.8

2.07

Guadeloupe

2004

1.73

35.1

3.99

Haiti

2004

1.76

76.8

0.19

Jamaica

2004

10.59

33.0

3.97

Martinique

2004

1.29

‐37.4

3.27

Saint Kitts and Nevis

2004

0.12

88.9

2.57

Saint Lucia

2004

0.37

127.3

2.30

2004

0.20

145.5

1.67

Trinidad and Tobago

2004

32.56

92.4

24.68

US Virgin Islands

2003

13.55

60.1

121.30

St. Vincent and the
Grenadines

•

emissions

per

The first carbon audit for Jamaica has taken place, with work currently being established to find a
baseline measure of the current footprint.

•

Jamaica has a rich marine and terrestrial biodiversity. Climate change impacts such as sea level rise,
increased storm surges, ocean acidification and increased SST will adversely damage vital coral reefs
and coastal wetlands that provide wildlife habitat, maintain shoreline stability, and serve as natural
filters and buffering systems against severe events, such as flooding.

•

Coral bleaching and mortality, attributed to increased temperatures of coastal waters, has been noted
in Jamaica in 1988 and 1990, with climate change expected to continually stress the reefs.

•

The sea grasses found in coastal waters around Jamaica provide a food source for marine animals and
are indicators of high quality marine waters. However, they face many threats from climate change
and also overpopulation of coastal areas.
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•

Coastal erosion along the Palisadoes Spit
has led roads that lead to the Norman
Manley International Airport to be
rendered impassable as a result of
flooding.

•

As the majority of infrastructure and
settlements in Jamaica are located at or
near the coast, with approximately 90
per cent of GDP produced within its
coastal zone. In particular, tourism is the
largest and most important sector and is
a key activity in the island’s coastal areas Figure 38: Coastal Tourism Development Vulnerable to Storm
Surge and Sea Level Rise
(in 1998 it contributed 20% of GDP).
Therefore, SLR is a major threat.

Facilities are at risk of physical damage from both flooding

(associated with SLR and enhanced storm surge) and increased erosion (Figure 38). Due to the
ongoing erosion of critical tourism beach area and damage to tourism infrastructure over the past 20
years, analysis of the causes of erosion and potential actions to reverse it have been examined.
Caribsave worked with the Marine Geology Unit to further assess the risk of future SLR using high
resolution coastal surveying. This assessment found a significant risk from SLR and revealed an urgent
need to engage the community in the development of a SLR adaptation plan.

•

Jamaica has been identified as one of the six Caribbean islands experiencing the most adverse extreme
weather impacts and, as a result, key facilities could be at risk from inundation, flooding and physical
damage associated with coastal loss.

•

The projected increase in high rainfall intensity during hurricane and tropical storm events are
predicted to overwhelm storm water management systems and cause localized flooding.

•

To address disaster management in the Caribbean, a number of organizations are implementing a
Regional Disaster Risk Management (DRM) Project for Sustainable Tourism from January 2007 to June
2010. The aim is to develop a Framework to reduce the Caribbean tourism sector’s vulnerability to
climate change.

•

Risk of infrastructure damage due to projected increase in peak tropical cyclone wind speeds could
lead to insurance premium increases of 20 to 80 per cent with some high risk areas becoming
uninsurable.
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•

The im
mpacts of climate changge on individ
duals will vaary dependin
ng on age, income, occu
upation and
d
particu
ularly genderr. The most vulnerable are those in high risk areas with lim
mited financiaal resources,,
restrictted access to
o early warn
ning systemss, limited soccial participaation or upho
old social disadvantagess
such ass lack of edu
ucation, poorr housing or inadequate food suppliees and, in the Caribbean, dependentt
on tourism or agricculture.

•

d by the esttablishment of emission
ns caps and
d
Caribbean destinations could be negativeely impacted
ual reduction
n targets forr aviation, co
oupled with projectionss for rising gglobal oil prices and thee
eventu
anticip
pated increassed cost of travelling
t
by air. Jamaicaa is found to be a moderrately vulnerrable nation,,
with arrival declin
nes of up to
o 3.7 per ceent versus a business as
a usual scenario, and a significantt
reduction of 20.5 per
p cent undeer serious cliimate policy scenarios.

•

or tourism. Projected
P
tem
mperature ch
hanges in Montego Bay suggest thatt
Climatee is a critical resource fo
no mo
onth will havve daily average maximum temperaatures in thee unacceptaable hot range until thee
2080s, when summ
mer months will
w approach
h the unacce
eptably hot threshold
t
(Figgure 39).

•

t
e‐demand cu
urves, the im
mplications off projected ffuture climatte change in
n
Based on current temperature
m
regio
ons for Jamaaica reveal that in the Canadian
C
reggional marke
et, a warmerr
the maajor source market
winter,, earlier sprring and latee fall month
hs could red
duce demand for sunshine holidayss in Jamaicaa
(Figuree 40).

ourism and Average
A
Daily Maximum
m Temperatu
ure at Monte
ego Bay
Figure 39: Ratings for Beach To
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Figu
ure 40: Relattionship between Month
hly Temperaature at Sourrce Market aand Arrivals to Jamaica

e Capacityy
Adaptive
•

Adaptive capacity is the abilityy of a system
m to evolve in
i order to accommodat
a
te climate ch
hanges or to
o
expand
d the range of
o vulnerability with whicch it can cope (Nicholls et
e al, 2007).

•

nd communities. This iss
a nations an
Resourrce availability is a key determinant of adaptive capacity in all
not lim
mited to econ
nomic resourrces, but also
o natural ressources, such
h as water availability, and access to
o
knowleedge and skkills. Greateer reliance on
o and dem
mand for clim
matic resourrces can alsso lead to a
reduceed capacity to adapt to climate
c
change. Most of these known determinaants of adapttive capacityy
were fo
ound to be relatively
r
low
w in the Montego Bay are
ea.

•

ower adaptivve capacity due
d to a narrrower resourrce base. Th
his is furtherr
Small islands generally have lo
mined by damage
d
to traditional
t
m
managemen
t approachees.
underm

This reeinforces th
he need forr

adaptaation assistan
nce in Monteego Bay.

•

nt institution
ns enhance adaptive
a
cap
pacity. With
hin Jamaica, the Office of
o the Primee
Stable and efficien
er Preparedn
ness and Em
mergency Management,
M
,
Ministeer, local Parrish Councilss, the Officee of Disaste
National Environm
ment and Plaanning Agenccy, Planningg Institute off Jamaica, M
Ministry of Environment,,
m and researrch institutio
ons (i.e. Universities) are the best placed agencies to managee
Ministrry of Tourism
the adaaptation pro
ocess. Collabo
oration amongst these key areas is also essentiall.
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•

Within Jamaica, there is a clear political will to facilitate adaptation at high levels within key
government ministries, but it needs to be strengthened if adaptation is to be ‘mainstreamed’ into key
planning processes and government departments, particularly at the community level.

•

Reducing social inequality will enhance adaptive capacity. This means empowering women and
enhancing community resilience.

•

The level of access to technology (and associated skills) is important. Systems need to be in place to
disseminate information on climate change impacts and adaptation. Communications with local
tourism operators in the area revealed definite knowledge gaps, but a strong desire to better
understand climate change risk. In Jamaica, a website has been developed to share information and
provides an online discussion forum.

Recommendations and Action Plan
•

Complete the remaining stages of the ‘Adaptation Cycle’ and thereby inform and build capacity. In
order to achieve this, the work that has been conducted to date will be utilized to re‐engage the key
sector stakeholders (e.g., water, energy, agriculture, etc) via semi‐structured interviews, focus group
meetings, workshops and electronic communication. The Jamaican government ministries will be
involved in policy and strategy development as well as implantation, and community stakeholders will
be involved in the development and implantation of community‐based strategies.

•

The lack of observed climate data for the Montego Bay area is a limitation for successful adaptation
and capacity building.

The large portion of data that has been gathered is held by individual

meteorological departments and needs to be collected and collated. Actions to do so include, seeking
out undigitised data that can be added to the record and then digitize, homogenize and grid the data,
blend the station data with satellite records to fill in geographical gaps, and make the datasets freely
available via the internet. Further work is required on developing an understanding of future water
demand based on population and economic growth projections as well as water demanded by
increased users, particularly those directly related to the tourism sector. Broad scale modelling should
be implemented to identify areas of interest and vulnerability in order to set the stage for more
detailed analysis via secondary data and literature.

•

Consideration of others stressors such as population growth, poverty, health and resource depletion
are also important as climate change will interact with these in uncertain and cumulative ways.

•

As part of the broader climate change strategy, Montego Bay needs to take steps towards low carbon
or carbon neutrality. Jamaica has been identified by the CCCCC and the University of Oxford as a
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Second Phase Study Site for the Inter‐American Bank funded Carbon Neutral Project, which will serve
to lift the island more quickly toward the goal of carbon neutrality. Links with the on‐going Travel
Foundation project working with Enterprises to rationalize energy use in tourism accommodation
providers will be initiated in Montego Bay.

•

Encourage alternative and complimentary industries to tourism, such as introducing the value of a
career in agriculture to school children, with the aim of providing secure future employment and
reducing food miles (greenhouse gas emissions) created by the importation of food.

•

Employ LiDAR on priority shorelines in Jamaica to obtain more accurate profiling for SLR assessments,
storm surge impact predictions, and increase the robustness of socioeconomic assessments conducted
on infrastructure and settlements in those areas. The results will also be beneficial for comprehensive
disaster management, the biodiversity sector and insurance/actuarial assessments.

•

A GPS surveying project needs to be conducted in Montego Bay with the Jamaican Government and
the University of West Indies to gather high‐resolution data further build local and national capacity,
skills transfer and increase quality primary data gathering upon which pragmatic decisions and
assessments can be made. Recent work conducted on the UNDP project ‘Climate Modelling in the
Caribbean’ in advance of Copenhagen COP15 climate change conference has illustrated the need for
better data and the threat of sea level rise and combined sea level rise and storm surge in the
Montego Bay area. See Figure 4 below for the impact of SLR and storm surge on Montego Bay on
tourism resorts, Figure 5 illustrates the vulnerability of the Montego Bay airport, one of the newest in
the CARICOM nations, to SLR of 1‐2m.
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Figure 4: Vulnerability of Major Tourism Resorts near Montego Bay, Jamaica to SLR and Storm Surge (1‐
6m)

Figure 5: Vulnerability of Montego Bay, Jamaica to SLR and Storm Surge (1‐6m)

•

Equity and gender issues are critical in developing national and regional climate change adaptation
strategies in the Caribbean.

•

There are gaps regarding vulnerable social groups that need to be addressed before policies and
adaptation plans can be developed. To identify those most vulnerable to the impacts of climate change
extensive research and data collation is required.
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•

Jamaica has been a pilot site in a project to develop a framework for Regional Disaster Risk
Management (DRM) for Sustainable Tourism through climate modelling, vulnerability profile and
adaptive capacity profile. Climate change and SLR factors must to be incorporated into the tourism
strategy if it is to be effective. Furthermore, these disaster management policies should be developed
to include gender issues.

•

Montego Bay’s contemporary experience with erosion risks to key tourism assets and infrastructure
and community engagement in examining options to cope with this ongoing planning issue, make it an
ideal location for community‐level SLR adaptation planning pilot project. To date, no such community‐
level process has been undertaken in the Caribbean (and very few globally) and the lessons learned
would build capacity for other Jamaican communities and coastal communities throughout the region.
Further details are provided in the action plan.

•

Further analysis of the implications of emerging climate policy (as new regulatory frameworks are
agreed upon) and market surveys of price elasticity are required to define the risk to Jamaica tourism
industry, which represents 45 per cent of its GDP and approximately 25 per cent of all jobs.
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Climate Modelling
M
g
•

Observved mean annual tempe
eratures oveer The Bahaamas (griddeed temperatture observaations) havee
increassed at an aveerage rate off 0.11˚C per decade
d
overr the period 1960‐2006.
1

•

Annual mean temp
perature changes for Eleuthera, simu
ulated by RCM
M, indicate iincreases of 2.6‐2.8˚C byy
ons scenario
o (A2). The regional mod
del differs in its seasonall projectionss
the 2080s under a high emissio
dCM3, a sim
milar level o
of warming is projected
d
when driven by the differentt GCMs. Driiven by Had
here is greateer warming in JJA and SO
ON than thee
througghout the yeaar, and when driven by ECHAM4, th
rest of the year (Taable 11).

1 Observed
d and RCM projected
p
changes in Tem
mperature at
a Eleuthera, The Bahamas
Table 11:

•

p
o future raiinfall for Thee Bahamas span
of
s
both overall
o
increaases and decreases, butt
GCM projections
tend to
owards decreeases in mosst models. RCM
R
projections of rainfaall over Eleutthera indicatte decreasess
in annu
ual rainfall of
o ‐6 to ‐28m
mm per mon
nth (‐9 to ‐14
4%) by 2080
0 under scen
nario A2. The
e changes in
n
season
nality in rain
nfall simulateed by the RCM vary depending on the driving GCM. ECHAM4 driven
n
model runs indicatte the largeest proportio
onal decreasses in MAM and JJA rainfall (around ‐35%) butt
N.
increasses of around 24 per cent in SON

The HadCM3‐driven run indicates large proportional
p
l

decreaases in rainfall in MAM, JJJA and SON with
w the larggest decreasees in JJA (aro
ound ‐40% by the 2080s))
(Table 12). This reemains a keyy uncertaintyy in climate change projjections for the region and
a must bee
d for in futurre detailed analyses of water
w
resourcces on the islland.
properrly accounted
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Table 12:
1 Observed
d and GCM‐e
ensemble sim
mulated chaanges in preccipitation (%
%) in The Bah
hamas.

•

he Bahamas have shown
n significantly increasingg
Observved wind maarine mean wind speedss around Th
trends in all season
ns between 1960 and 20
006, but parrticularly in SON.
S
The pro
ojected chan
nges in wind
d
n are very un
ncertain. Whilst GCMs indicate small increases iin wind spee
eds over Thee
speed in the region
mas, RCM sim
mulations gen
nerate both increases
i
and decreases depending o
on the drivin
ng GCM.
Baham

•

Observved relative humidity (RH) in The Baahamas has not shown a long‐term ttrend over recent years..
The mo
odel projections generallly indicate increases in RH over oceean surfaces and decreasses over thee
land su
urface (Tablee 13). The diverging
d
projections of RH for land
d and ocean regions me
ean that it iss
difficullt to determine the likelyy changes in coastal regiions and verry small islan
nds. A small and narrow
w
island such as Eleu
uthera, which
h has no ‘inlland’ regionss, is likely to
o experience the overall increases in
n
h marine regiions.
RH associated with

1 Observed
d and RCM‐ssimulated ch
hanges in rellative humid
dity in Eleuth
hera, The Bahamas.
Table 13:

114

•

The nu
umber of sun
nshine hourrs per day haas increased in DJF, MAM and JJA in
n observatio
ons over Thee
Baham
mas between
n 1981 and 2003. Both variants off the RCM in
ndicate increeases in the
e number off
sunshin
ne hours. Under
U
bound
dary conditio
ons from Had
dCM3, the laargest increaases are seen in JJA and
d
SON, with
w only verry small chan
nges in DJF and
a MAM, an
nd sunshine hours similaarly increase
e throughoutt
the yeaar under ECH
HAM4 projecctions.

•

he HadSST2 gridded daataset do n
not indicate statisticallyy
Sea‐surface temperatures (SSST) from th
ent decades.. GCM projecctions indicaate increasess
significcant trends in the waterss of The Bahamas in rece
in sea‐surface temp
peratures th
hroughout the year. Projected increaases range beetween +0.9˚ and +2.7˚C
C
missions scenarios (Table
e 14).
by the 2080s across all three em

ed and GCM
M‐ensemble
e projected changes in sea surfacee temperatu
ures in The
e
Table 14: Observe
mas
Baham

•

GCM projections
p
in
ndicate that ‘hot’ days and
a nights th
hat have occcurred on 10
0 per cent off days in thee
observved climate period
p
mightt occur annually on 26‐67
7 per cent off days by thee 2080s in Th
he Bahamas,,
and th
hat ‘cold’ daays and nigh
hts may reduce in frequency from 10 per cen
nt of days/nights in thee
observved period, to
o less than 4 per cent byy the 2080s. In some model projectio
ons, under high emission
n
scenarios, these evvents do not occur in Thee Bahamas att all by the 2050s.
2
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•

GCM projections
p
sp
pan both oveerall decreasses and incre
eases in rainffall extremees (1‐ and 5‐d
day maxima,,
and the proportion
n of total rainfall that fallls in heavy events)
e
in th
he future forr The Bahamas, but tend
d
ds decreases in MAM and
d JJA, and sm
mall increases in SON and
d DJF.
toward

•

North Atlantic hurrricanes and tropical sto
orms appearr to have inccreased in in
ntensity overr the last 30
0
d
regarrding whethe
er this repreesents a long‐term trend
d. Observed
d
years, although there is still debate
S indicate potential for
f continuing increases in hurricaane activity..
and prrojected inccreases in SST
Preliminary model projectionss indicate that this may occur throu
ugh increasees in intensitty of eventss
ding increasees in near sto
orm rainfalls and peak wiinds), but no
ot necessarilyy increases in
n frequency..
(includ
RCM projections
p
fo
or the Caribbean indicatte potential decreases in
n the frequeency of tropiical cyclone‐‐
like vortices under warming sceenarios due to
t changes in wind shearr.

•

1 to 3 mm per year hass been obserrved at tidal gauging stattions around
d
Sea levvel rise (SLR)) of around 1.5
the Caribbean. Mo
odel projections are currrently very uncertain
u
reggarding futurre rates of sea level risee
due to
o difficulties in predicting the meltt rates of the Greenlan
nd and Antaarctic ice sh
heets. IPCC
C
projecttions range between
b
0.1
18 to 0.56 m by 2100 un
nder emissions scenarioss A2, whilst more
m
recentt
scenarios, that atttempt to account
a
for observed accelerating
a
ice sheet melt (and which havee
supplanted the IPC
CC projection
ns in the scientific literatu
ure), indicatee increases o
of up to 1.45 m.

•

hts will be in
ncreased by the underlyying increasees in sea‐leveel. These in
ncreases willl
Storm surge heigh
b any increaases in hurriccane and tro
opical storm intensity
i
(Table 15).
also bee enhanced by

A
future return periods fo
or storm surrge static waater levels th
hat would flood currentt
Table 15: Approximate
elevations above sea‐llevel at Sangster Intern
national Airp
port. Data based
b
on em
mpirical examination off
eturn period
ds by Smith Warner
W
International Ltd
d
modelled re
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Vulnerability
•

Rainfall is vulnerable to climate change due to the limited size of islands, geology and topography.

•

The Bahamas relies on rainfall re‐charged groundwater supplies as there are no true rivers and surface
water storage and therefore lower rainfall can result in prolonged drought.

•

The scarcity of freshwater projected under drier scenarios would pose an important limit on social and
economic development or require very costly desalination projects. The heavily populated islands of
New Providence and Grand Bahamas are especially at risk of reduced freshwater resources.

•

The per capita carbon dioxide (CO2) emissions of some Caribbean countries are already exceeding
levels that can be considered sustainable. This is especially true in those countries that have a
developed tourism system, like The Bahamas, which has per capita emission levels that exceed the
global average (6 t CO2 per capita/year versus 4.3 t CO2 per capita/year, respectively). Reducing
emissions may be a requirement of these Caribbean nations under a new international climate treaty.

•

The agriculture and fisheries sectors account for up to 5 per cent of The Bahamas GDP, with
approximately 85 per cent of the food consumed in the country being imported. Any shifts in climate,
as well as flooding by storm surges and sea‐level rise, could have negative effects on both the
production and food supply of these two sectors, threatening food security. The rate of incidence of
many vector‐borne, as well as food and water‐borne, diseases is increasing in small island states for a
number of reasons including the changing climate conditions. This has led to an increase in health‐
related illness and diseases (e.g. cholera, dengue fever, malaria, yellow fever), with remote or rural
communities at the highest risk due to minimal public health care infrastructures.

•

Extreme weather events are also increasingly having direct effects on health, including physical injury
and mortality from extreme weather events, which are anticipated to increase in frequency and
severity in the Caribbean.

•

The Bahamas has the greatest marine biodiversity in the Caribbean. However, climate change impacts
such as sea‐level rise, ocean acidification and increased SST will have adverse effects, including a
decrease in key turtle nesting habitats, damage to vital coral reefs and coastal wetlands, and impair
the “nursery” role of these habitats for commercial fish species. Terrestrial biodiversity will also be
impacted, including the pine forests which are considered the most productive and commercially
viable species in The Bahamas.
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Table 16: Eleuthera and Harbour Island Commercial Property at Risk to Sea Level Rise
SLR
Scenario
Name

(Metres)

Impacts

Princess Cays Resort

0.5, 2

100 % Beach gone by 0.5m, buildings 2m

Davis Harbour

3

100 % Beach Loss

Cotton Bay Villa

2

100 % Beach loss

Cotton Bay Villa

2

100 % Beach loss

Paradise Sands (Captain Jacks)

3

100 % Beach loss

Cape Eleuthera Villa

2, 3

100% Beach loss by 2m, building affected 3m

Cape Eleuthera Restaurant

2, 3

100% Beach loss by 2m, building affected 3m

Cape Eleuthera Villa

0

100% Beach loss by 2m, building affected 3m

Tippy's Restaurant

3

100% Beach loss by 2m, building affected 3m

The Cove

3

100% Beach loss by 3 m

Cotton Bay Hotel

2

100% Beach lost and building affected

Commerical Villa

3

75% Beach loss by 3m

Sip Sip

3

100% Beach lost, 75% of structures affected

4 Seas Resort

3

85% Beach loss

Unique Village Villa

3

95 % Beach loss

Unique Village Restaurant

3

95 % Beach loss

Unique Village Villa

3

95 % Beach loss

Cotton Bay Main Building

3

95 % Beach loss

Coral Sands Resort ‐ Hotel

Coral Sands Resort ‐ Restaurant and Bar
Dunmore Beach Club

•

100%

3

Beach

lost,

lawn

portion

of

accommodations
100% Beach lost, restaurant building and blue

3

bar

3

100% Beach lost, some of building underwater

The majority of infrastructure and settlements in The Bahamas are located at or near the coast and,
therefore, SLR is a major threat. Facilities are at risk of physical damage from both flooding
(associated with SLR and enhanced storm surge) and increased erosion (
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•

Table 16).
1
Despite the vulnerability, there was a consid
derable know
wledge gap iin this area, which
w
led to
o
the Caribsave partn
nership leveraging resou
urces to complete high‐reesolution coaastal surveyiing to assesss
R risk (Figuree 41). This work
w
revealed
d that even under
u
0.5m SLR,
S 69 per ccent of the highly
h
valued
d
the SLR
beach resource on
n Eleuthera and Harbour Islands would
w
be inundated and under 1m
m SLR much
h
tourism
m infrastructture would be
b at risk (Figgure 42). Furrthermore, this
t assessmeent revealed
d clearly thatt
satellitte‐based SLR
R risk assesssments (e.gg. World Bank, 2007) are not ad
dequate as they vastlyy
undereestimated the risk to thesse communities.

Figure 41: High
H Resoluttion Coastal Profile Surve
eying with GPS
G

•

dress disasteer managem
ment in the Caribbean,
C
a number off organizatio
ons are implementing a
To add
Region
nal Disaster Risk
R Manageement (DRM)) Project for Sustainable Tourism fro
om January 2007
2
to Junee
2010. The aim is to develop a Framework to reduce the Caribbeean tourism sector’s vulnerability to
o
climatee change.

•

mpacts of climate changge on individ
duals will vaary dependin
ng on age, income, occu
upation and
d
The im
particu
ularly genderr. The most vulnerable are those in high risk areas with lim
mited financiaal resources,,
restrictted access to
o early warn
ning systems, limited soccial participation or sociaal disadvantaages such ass
lack off education, poor housin
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Figgure 42: Sea Level Rise Vulnerability
V
on
Harbour Islan
nd

unacceptably hot for tourists. However, a greater potential consequence to tourist arrivals may be the
projected changes in climate in major source markets as the relationship between average monthly
temperatures in the source markets and demand for tourism (arrivals) in The Bahamas in highly
correlated (Figure 43).

Adaptive capacity
•

Resource availability is a key determinant of adaptive capacity in all nations and communities. This is
not limited to economic resources, but also natural resources, such as water availability, and access to
knowledge and skills. Greater reliance on and demand for climatic resources can also lead to a
reduced capacity to adapt to climate change. Most of these known determinants of adaptive capacity
were found to be relatively low on Eleuthera.

•

Small islands generally have lower adaptive capacity due to a narrower resource base. This is further
undermined by damage to traditional management approaches.

This reinforces the need for

adaptation assistance for Eleuthera and Harbour islands.

•

Stable and efficient institutions enhance adaptive capacity.

In the Bahamas, the Ministry of

Environment is the best placed agency to manage the adaptation process, although collaboration
between other ministries, departments and communities is also essential, including the
implementation of a private and public partnership.

•

Within The Bahamas, there is definite political will to facilitate adaptation, but it needs to be
strengthened if adaptation is to be ‘mainstreamed’ into key planning processes and government
departments.

•

Reducing social inequality will enhance adaptive capacity. This means just and equitable sharing of,
and access to, resources, empowering women and enhancing community resilience.

•

The level of access to technology (and associated skills) is important. Systems need to be in place to
disseminate information on climate change impacts and adaptation nationally, regionally and locally.
Communications with local tourism operators in the area revealed definite knowledge gaps but a
strong desire to better understand climate change risk.

120

Figure 43: Relation
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Recommendationss and Actiion Plan
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•

The lack of observed climate data for The Bahamas is a limitation in successful adaptation and capacity
building. The existing climate dataset needs to be further assessed and, if necessary, new datasets to
be constructed or exiting ones refined, and ensure the data is made more available to resource
managers and planners as part of the future detailed climate change vulnerability assessments.

•

As part of the broader climate change strategy, The Bahamas needs to take steps towards low carbon
or carbon neutrality. Research that understands which sectors contribute to emissions of greenhouse
gases, particularly the role of tourism in contributing to CO2 and how these sectors could reduce their
contributions, is needed. How greenhouse gas emissions will grow in the future and how global
climate policy will affect growth in these sectors will also be investigated, and strategies for mitigation
will be developed.

•

Encourage alternative and complimentary industries to tourism, such as introducing the value of a
career in agriculture to school children, with the aim of providing secure future employment and
reducing food miles (greenhouse gas emissions) created by the importation of food.

•

Consideration of others stressors such as population growth, poverty, health and resource depletion
are also important as climate change will interact with these in uncertain and cumulative ways.

•

Equity and gender issues are critical in developing national and regional climate change adaptation
strategies in the Caribbean.

•

There are information gaps regarding vulnerable social groups which need to be addressed before
policies and adaptation plans can be developed. Extensive statistical data and other relevant
information need to be researched and collected to identify those most vulnerable to the impacts of
climate change.

•

The Bahamas has been a pilot in a project to develop a framework for Regional Disaster Risk
Management (DRM) for Sustainable Tourism. Climate change and SLR factors must to be incorporated
into the tourism strategy if it is to be effective. Furthermore, these disaster management policies
should be developed to include gender, poverty and livelihood issues.

•

Employ LiDAR on priority shorelines in The Bahamas to obtain more accurate profiling for SLR
assessments, storm surge impact predictions, and increase the robustness of socioeconomic
assessments conducted on infrastructure and settlements in those areas. The results will also be
beneficial for comprehensive disaster management, the biodiversity sector and insurance/actuarial
assessments.
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•

Expand the GPS surveying project conducted in Eleuthera with the Bahamas Meteorological Service to
further build local and national capacity, skills transfer and increase quality primary data gathering
upon which pragmatic decisions and assessments can be made.

•

Further analysis of the implications of emerging climate policy (as new regulatory frameworks are
agreed upon) and market surveys of price elasticity are required to define the risk to The Bahamas
tourism industry, which represents 48 per cent of its GDP.
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4

University of Oxford CARIBSAVE Donors Symposium

4.1

Introduction

The CARIBSAVE Partnership held the, highly successful, inaugural CARIBSAVE Partners and Donors
Symposium on 30 June and 1 July 2009 at Merton College, the University of Oxford's oldest college.
Delegates attending the Symposium included those from international development banks including the
World Bank and the Inter‐American Development Bank; and from international development agencies
including the UK Department for International Development (DFID), the Japanese International
Development Agency, and the German International Development Agency. Other international delegates
also included representatives from UNDP, Caribbean Tourism Ministries, the Caribbean Tourism
Organization (CTO), the United Nations World Tourism Organization (UNWTO), UNEP, the UK Foreign and
Commonwealth Office (FCO), and the Association of Caribbean States (ACS). In addition there were high
level delegates from major international Non‐Governmental Agencies such as the Nature Conservancy,
WWF, the Rainforest Alliance and Conservation International.
The core aims of this event were to establish cooperation and understanding of the issues surrounding
climate change on a sectoral basis across international donor agencies, and to build Donor Partnerships and
Donor Action Plans for the benefit of the Caribbean Basin.
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4.2

CARIBAVE Partners and Donors Symposium Agenda

DAY 1 – TUESDAY 30th JUNE 2009

Time

Details

07.45

Breakfast

08.30

Working Tea & Coffee on arrival

Speaker/Location
Merton College Hall

DAY 1 SESSION 1: SITUATIONAL PRESENTATIONS (SHORT, SHARP & FOCUSED)

08.40

Welcome and Delegate Introduction

Dr Murray Simpson: Co‐Director CARIBSAVE Partnership
and Senior Research Associate, University of Oxford

08.50

Key Note Speech:
The Importance of Action

Senator, Hon. Vincent Vanderpool‐Wallace:
Minister of Tourism & Aviation, Bahamas

09.00

CARIBSAVE Introduction

Dr Murray Simpson

09.10

Climate Change in the Caribbean

Dr Ulric (Neville) Trotz: Co‐Director CARIBSAVE
Partnership and Scientific Advisor Caribbean Community
Climate Change Centre (CCCCC

09.20

Climate Change and Tourism – Global to
Caribbean: Adaptation

Dr Daniel Scott: CARIBSAVE / Canada Chair in Global
Change and Tourism, University of Waterloo

09.30

Climate Change and Tourism – Global to
Caribbean: Mitigation

Dr Stefan Gossling: CARIBSAVE / University of Western
Norway

09.40

Vulnerable Countries, Climate Change
and the UK Foreign and Commonwealth
Office

Robin Gwynn: UK Special Envoy on Climate Change for
Vulnerable Countries

09.50

Association of Caribbean States and
CARIBSAVE

Gloria de Mees: Director Sustainable Tourism Division,
Association of Caribbean States

Caribbean Tourism Organization and
CARIBSAVE

Bonita Morgan: Senior Manager Caribbean Tourism
Organization

10.10

Tourism, Climate Change and
Development

Prof. Geoffrey Lipman: Assistant Secretary‐General UN
World Tourism Organization

10.20

Climate Science and CARIBSAVE

Dr. Mark New: Reader in Climate Science, Deputy
Programme Leader, Tyndall Centre, University of Oxford

10.30

Working Tea and Coffee Break

10.00
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DAY 1, SESSION 2: FOCUS ON CARIBSAVE PILOTS AND THE WAY FORWARD

10.40

CARIBSAVE and DFID

Jennifer Leith: Caribbean Risk Team Leader; UK
Department for International Development (DFID)

10.50

CARIBSAVE Pilot Activities

Dr Murray Simpson

11.00

Climate Change Scenarios for CARIBSAVE
Pilot Countries

Dr Carol McSweeney: CARIBSAVE / Research Scientist,
University of Oxford

11.10

Sea Level Rise Vulnerability Assessment
and Capacity Building

Dr Daniel Scott

11.20

Vulnerability Profiles and Adaptive
Capacity Profiles: The Risk Atlas

Dr Murray Simpson

11.30

Climate Change Vulnerability Index

Dr Stefan Gossling

11.40

Implications of Global Climate Policy for
Tourism Arrivals in the Caribbean

Dr Daniel Scott

11.50

Gender, Climate Change and Tourism in
the Caribbean

Dr Stefan Gossling

12.00

Socioeconomic Impacts in Destinations

Dr Murray Simpson and Dr Daniel Scott

12.10

Carbon Management and the Caribbean:
Energy and Carbon Neutrality

Dr Stefan Gossling

12.20

The Way Forward: Recognised Needs and
Requirements

Dr Murray Simpson, Dr Neville Trotz, Dr Daniel Scott and
Dr Stefan Gossling, Carole Guntley Director Jamaican
Ministry of Tourism and Earlston McPhee Director
Sustainable Tourism Bahamas Ministry of Tourism,

12.30

Lunch

Merton College Hall

DAY 1, SESSION 3: Q & A and IDENTIFYING CHALLENGES AND PRIORITIES

Summary of Sessions 1 and 2.
Plan of Action for the Afternoon

Dr Murray Simpson

Discussion and Q & A

All Delegates

14.00

Action Groups x 3:
Consensus Building; Focus on Prioritising
Thematic and Geographic Challenges

All Delegates

15.30

Working Tea & Coffee Break

13.30
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DAY 1, SESSION 4: IDENTIFYING CHALLENGES AND PRIORITIES

15:40

Continued Action Groups x 3:
Consensus Building; Focus on Prioritising
Thematic and Geographic Challenges

All Delegates

16:30

Full Cohort Comes Together: Collation of
Thematic and Geographic Challenges and
Priorities towards developing a
‘Prioritised Action Plan’

All Delegates

17:15

Close of Day One

Dr Murray Simpson, Dr Neville Trotz, Dr Daniel Scott and
Dr Stefan Gossling

20:00

Delegates Welcome Dinner

Merton College Hall

DAY 2 – WEDNESDAY 1st JULY 2009

Time
07.45
09.00

Details
Breakfast, Merton College Hall
Tea & Coffee on arrival

Speaker

DAY 2 ‐ SESSION 5: ORGANIZATION AND SITUATIONAL PRESENTATIONS (SHORT, SHARP & FOCUSED)

Review of Day One and Plan of Action for
Day Two

Dr Murray Simpson, Dr Neville Trotz, Dr Daniel Scott and
Dr Stefan Gossling

09.15

The Impacts of Climate Change on the
Socioeconomics of Tourism and Economic
Development

Dr James MacGregor: International Institute of
Environment and Development (IIED)

09.25

Climate Change, Biodiversity and Tourism
in the Caribbean

Dr Owen Day: CARIBSAVE / Buccoo Reef Trust

Brief; 5 MINUTE, Presentations by
Delegates from Organizations describing
relevance of their work to CARIBSAVE
Objectives and to, Thematic and
Geographic Areas

Selected Delegates Including: Jo Albert World Bank;
Amal‐Lee Amin, Inter‐American Development Bank;
Mohammad Rafiq, Rainforest Alliance; Yabanex Batista,
The Nature Conservancy; Jeff Price, World Wildlife Fund;
Dr Stepan Uncovsky, GTZ; Jonathan Mitchell, Overseas
Development Institute; JICA; Erika Harms, United
Nations Foundation; Helena Rey, UNEP;.....

09.00

09.35

10.00

10.15

All Delegates

Discussion and Q & A

Working Tea and Coffee Break
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DAY 2 ‐ SESSION 6: CONCEPTUALISATION OF DONOR ACTION PLANS

Groups Action:
Focus on Partnership Building and
conceptualisation of Donor Action Plans;
Groupings created relevant to common
themes and/or geographic areas of
interest

All Delegates

11.30

Full Cohort Comes Together: Review of
Conceptual Donor Action Plans and
Redistribution of Action Groups

All Delegates

12.00

Lunch

Merton College Hall

10.30

DAY 2 ‐ SESSION 7: PROJECT CONCEPTS WTHIN THE FRAMEWORK OF THE CARIBSAVE PARTNERSHIP

13.00

Presentation of Individual Project
Concepts within the framework of the
CARIBSAVE Partnership derived from
‘Identified Needs and Requirements’ and
work conducted in Symposium on
‘Prioritised Action Plan’ and ‘Conceptual
Donor Action Plans’

Dr Murray Simpson, Dr Neville Trotz, Dr Daniel Scott, Dr
Stefan Gossling and Dr Owen Day

All Delegates
Discussion and Q & A

14.00

Groups Action:
Focus on the development of Donor
Action Plans; Groupings recreated
relevant to common themes and/or
geographic areas of interest and Project
Concepts

15.00

Working Tea & Coffee Break

All Delegates

DAY 2 ‐ SESSION 8: FINALISATION OF DONOR ACTION PLANS

15.15

16.15

Continued Groups Action:
Focus on the development of Donor
Action Plans; Groupings recreated
relevant to common themes and/or
geographic areas of interest and Project
Concepts

Full Cohort Comes Together: Review of
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All Delegates

All Delegates

Donor Action Plans

17.15

Close of the Inaugural CARIBSAVE
Partners and Donors’ Symposium

Dr Murray Simpson and Dr Neville Trotz

17.30

Merton College Buttery Bar Open

All Delegates

19.00

Sparkling Wine, Canapés and Drinks
Reception with Harpist

Merton College Ante Chapel

20.00

Delegates University of Oxford Special
Banquet

Merton College Hall
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4.3

CARIBSAVE Partners & Donors Symposium ‐ Delegate List

Name

Organisation

Murray Simpson
Neville Trotz
Daniel Scott
Carol McSweeney
Mark New
Stefan Gossling
Rachael Ball
Minister Vincent Vanderpool‐Wallace
Hyacinth Pratt
Earlston McPhee
Bonita Morgan
Jennifer Leith
Geoffrey Lipman
Mohammad Rafiq
Adam Gibbon

University of Oxford
CCCCC
University of Waterloo
Oxford University
Oxford University
Lund University
CARIBSAVE
Bahamas Ministry of Transport and Tourism
Bahamas Ministry of Transport and Tourism
Bahamas Ministry of Transport and Tourism
Caribbean Tourism Organization
DFID
UNWTO
Rain Forest Alliance
Rain Forest Alliance
GTZ

E‐Mail
murray.simpson@ouce.ox.ac.uk
utrotz@yahoo.com
dj2scott@uwaterloo.ca
carol.mcsweeney@ouce.ox.ac.uk
mark.new@ouce.ox.ac.uk

stefan.gossling@msm.lu.se
admin@caribsave.org
aking@bahamas.com
hpratt@bahamas.com
emcphee@bahamas.com
bmorgan@caribtourism.com
J‐Leith@dfid.gov.uk

gl@st‐ep.com
mrafiq@ra.org
agibbon@ra.org
Stepan.Uncovsky@gtz.de
Robin.Gwynn@fco.gov.uk
owenday@me.com
satokon@jica.co.uk
iand@jica.co.uk
m.g.anderson@bristol.ac.uk
liz.holcombe@bristol.ac.uk
alfonso.lombana@wwfus.org
ybatista@tnc.org

Dr Stepan Uncovsky
Robin Gywnn
Owen Day
Ms Satoko Nakazawa
Ian Dewhurst
Prof Malcom Anderson
Dr E A Holcombe
Alfonso Lombana
Yabanex Batista

FCO
Buccoo Reef Trust
JICA UK
JICA UK
World Bank
World Bank
WWF ‐ US
The Nature Conservancy (TNC)

Gloria DeMees
Mercedes Silva
James MacGregor

ACS
ACS
IIED

gdemees@acs‐aec.org
msilva@acs‐aec.org

Dr Archalus Tcheknavonian
Asenbauer

UNDP

a.tcheknavorian‐asenbauer@chello.at

MOT Jamaica
MOT Jamaica
French Development Agency
Inter‐American Development Bank

osbourne.chin@mot.gov.jm
cliffmah2000@yahoo.com
sunx@afd.fr
amalleea@iadb.org
jalbert@worldbank.org
c.rodriguez@conservation.org
j.mitchell2@odi.org.uk
Jeff.Price@wwfus.org
chay@caribtourism.com
slaterk@state.gov

Osbourne Chin

Clifford Malhung
Xialon Sun
Amal‐Lee Amin
Jocelyne Albert

Carlos Rodriquez Olivet
Jonathon Mitchell
Jeff Price
Carol Hay
Kelsey Slater

james.macgregor@iied.org

World Bank
Conservation International
ODI
WWF ‐ US
Caribbean Tourism Organization
US Embassy London
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4.4

Summary

Summary Action Plans and partnerships were developed and linked to the CARIBSAVE Partnership for the
short, medium and long‐term, benefit of the economic development of the region, and for the environment
and the community livelihoods of the Caribbean Basin to deal with the impacts and challenges of climate
change on the tourism sector.

The Symposium was successful in its aims and strongly supported by all delegates. Funding streams were
identified to address the impacts of and challenges surrounding climate change, tourism, the environment,
national economic development and community livelihoods across the Caribbean Islands and Central
America.

Sessions on understanding, adaptation and mitigation on climate change effects and

development were held.

Presentations from workshops held in the pilot Caribbean countries were

delivered and breakout groups shared experiences to provide plans for the future. From this support and
understanding pragmatic Donor Action Plans were developed for the region which will be fed into the Risk
Analysis and implementation process being conducted by the CARIBSAVE Partnership.
The following organisations were represented at the Symposium:
Association of Caribbean States
Buccoo Reef Trust
Canadian International Development Agency
Caribbean Community Climate Change Centre
Caribbean Development Bank
Caribbean Tourism Organization
DFID (UK International Development Agency)
FDA (French International Development Agency)
Foreign and Commonwealth Office, UK
GTZ (German International Development Agency)
Inter‐American Development Bank
International Institute of Environment and Development
JICA (Japanese International Development Agency)
Ministry of Tourism and Transportation, Bahamas
Ministry of Tourism, Jamaica
Overseas Development Institute
Rainforest Alliance
The Nature Conservancy
United Nations Development Programme (UNDP)
United Nations Environment Programme (UNEP)
United Nations Foundation
United Nations World Tourism Organization (UNWTO)
United States Department of State
University of Oxford, UK
University of Waterloo, Canada
University of Western Norway
World Bank
World Wildlife Fund
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4.5

Presentations

The two day Symposium featured presentations from a cross section of stakeholders, these have all been
posted on the CARISAVE website (www.caribsave.org).
Presentations included:
CARIBSAVE Introduction ‐ Dr Murray Simpson:
Co‐Director CARIBSAVE Partnership and Senior Research Associate, University of Oxford
Climate Change in the Caribbean – Dr Ulric (Neville) Trotz:
Co‐Director and Scientific Advisor, Caribbean Community Climate Change Centre (CCCCC)
Climate Change and Tourism – Global to the Caribbean: Adaptation – Dr Daniel Scott:
CARIBAVE / Canada Chair in Global Change and Tourism, University of Waterloo, Canada
Climate Change and Tourism – Global to the Caribbean: Mitigation – Dr Daniel Scott
Vulnerable Countries, Climate Change and the UK Foreign and Commonwealth Office – Robin Gwynn:
UK Special Envoy on Climate Change for Vulnerable Countries (FCO)
Association of Caribbean States and CARIBSAVE – Gloria DeMees:
Director Sustainable Tourism Division, Association of Caribbean States (ACS)
Caribbean Tourism Organisation and CARIBSAVE – Bonita Morgan:
Senior Manager Caribbean Tourism Organisation and Director Human Resources
Tourism, Climate Change and Development – Prof. Geoffrey Lipman:
Assistant Secretary General, United Nations World Tourism Organisation (UNWTO)
Climate Science and CARIBSAVE – Dr Mark New:
Reader in Climate Science, Deputy Programme Leader, Tyndall Centre, University of Oxford
CARIBSAVE and DIFD – Dr Jennifer Leith:
Caribbean Risk Team Leader; UK Department for International Development (DIFD)
CARIBSAVE Pilot Activities – Dr Murray Simpson
Climate Change Scenarios for CARIBSAVE Pilot Countries – Dr Carol McSweeney:
CARIBSAVE / Research Scientist, University of Oxford
Sea Level Rise Vulnerability Assessment and Capacity Building – Dr Daniel Scott
Vulnerability Profiles and Adaptive Capacity Profiles: The Risk Atlas – Dr Murray Simpson
Climate Change Vulnerability Index – Dr Stefan Gossling:
Lund University, Sweden and Western Norway Research Institute
Implications of Global Climate Policy for Tourism Arrivals in the Caribbean – Dr Daniel Scott
Gender, Climate Change and Tourism in the Caribbean – Dr Stefan Gossling
Socio Economic Impacts in Destinations – Dr Murray Simpson and Dr Daniel Scott
Carbon Management and the Caribbean: Energy and Carbon Neutrality – Dr Stefan Gossling
The Way Forward: Recognised Needs and Requirements – Dr Murray Simpson
132

The Impacts of Climate Change on the Socio Economics of Tourism and Economic Development – Dr
James McGregor: International Institute of Environment and Development (IIED)
Climate Change, Biodiversity and Tourism in the Caribbean – Dr Owen Day: CARIBSAVE / Buccoo Reef
Trust
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4.6

Outcomes

The outcomes from Oxford were as follows:
Infrastructure Action Plan

1)

ICT capacity development and training
Ö E.g. open source

2)

Capture successes and failures
Ö Roll out good practices more widely
Ö E.g. energy pricing policies

3)

Identify pioneering policies used on larger islands
Ö Apply to smaller islands
Ö CARIBSAVE as a network

4)

Take the lead where CARIBSAVE has a comparative advantage
Ö FOCUS on particular areas, not trying to save the world.

Biodiversity Action plan

1)

Develop an Inventory of projects/initiatives that are already in existence
Ö Demonstrates ‘good/effective’ practice
Ö Avoids re‐inventing the wheel
Ö Informs where investment can be directed to these projects that have already been
demonstrated to be successful

2)

‘Scale up’ those projects identified above

3)

From above, identify policies that are NOT being implemented
Ö Identify obstacles to those policies being implemented

4)

Data Sharing
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Ö Encourage climate model data to be collected and distributed between
institutions/countries
5)

DON’T try to do ourselves (CARIBSAVE)
Ö Support existing initiatives
Ö Form and maintain partnerships
Ö Develop dialogue between ministries
Ö ‘mainstreaming biodiversity through inter‐ministerial co‐operation’

6)

Awareness about biodiversity
Ö Based on good practice and case studies
Ö ‘Good practice’ – at what level??

EXAMPLES of good practice:
Ö MARTI
Ö Certification – leads to better conservation
Ö Best management practice in Tourism
Ö ‘The Caribbean Challenge’
Ö REDD PDD methodologies
Ö Bio‐carbon
Ö CSP
Ö NISP

7)

Create alliance of Caribbean countries and donor countries
Ö Include the ‘greater Caribbean’
Ö Catalyze better co‐operation between Caribbean states and western states
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Gender Action Plan

1)

Collect population information: household structure, number of female‐headed households, etc...

Ö Data might be available (University of Sussex, Universities and Research Institutions in the
Caribbean)
Ö Selection of five countries to do research, for instance, Jamaica, Barbados, St. Lucia,
Guatemala, Suriname
2)

Identify sector specify of jobs: who works in which sector, do people have multiple jobs

3)

Tourism: what is the distribution of jobs in tourism, by gender, income/job level, age / education

Ö Also collect data on education: basic statistics available from UNESCO, also UNDP and
UNESCO have offices in the region (Barbados) which may have data.
Ö Also data on “marginalization” of young men – i.e. those not having jobs, living by being
provided with income from their parents (mothers?)

4) Build “no tourism” adaptation scenario. What happens if tourism in the area declines? Can new sectors
be developed?

Ö Here important to understand who are the most vulnerable?
Ö How could people be helped to find new jobs in other sectors?
Ö How could these non‐tourism sectors be developed, including software, electronics,
agriculture, fisheries, manufacturing for domestic/regional markets?
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4.7

Conclusion

The symposium and planning process was highly successful and engaged representatives of all of the
attending key institutions who have partnered with CARIBSAVE. In Section 6 the partners’ logos can be
found who have committed to CARIBSAVE and who are in active discussion with The CARIBSAVE
Partnership regarding funding opportunities. The partnership has also since expanded to include other
interested parties such as, amongst others, the Australian Government, the Norwegian Government, the
World Travel and Tourism Council (WTTC), British Petroleum (BP) and a number of high net worth
individuals. The summary information from the action plans have formed part of the negotiations and
discussions with donors for funding further projects and the wider objectives of The CARIBSAVE
Partnership. The outcomes from the Oxford Symposium are also have also been coupled with the outcomes
from the group work in the CARIBSAVE Nassau Symposium and are integrated into the work plan and the
national and regional priorities for the proposed CCCRA project.

Following the work conducted at the CARIBSAVE Donors Symposium at Oxford, discussions with Partners
and follow‐up meetings with various funding sources in Washington DC, Europe and the Caribbean have
been held and a number of donors in support of DFID have been identified. The following organizations and
agencies have expressed strong interest in funding the CCCRA Country Profile project and other aspects of
CARIBSAVE in the near future. The CARIBSAVE Partnership are currently in negotiations with the following
institutions to secure those funds: the United Nations Foundation, AUSAID (Australian International
Development Agency), the World Wildlife Fund, the USAID (United States International Development
Agency), the Inter‐American Development Bank (IDB), the European Union (EU), British Petroleum (BP) and
Conservation International.

All outcomes and future developments will be listed on the CARIBSAVE website which is still being
populated. www.caribsave.org
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5

Nassau, The Bahamas CARIBSAVE Partners Symposium

5.1

Introduction

The second CARIBSAVE Symposium was held on 21st and 22nd September 2009, at the Sheraton Nassau
Beach Hotel, The Bahamas. The Symposium was built on the success of the Oxford Symposium held at the
University of Oxford in June / July this year. It was well attended by representatives of 15 different
countries and key regional organisations from across the Caribbean. The Symposium was opened by Hon.
Vincent Vanderpool‐Wallace, The Minister of Tourism and Aviation for The Bahamas.
The Symposium dealt with climate change in the Caribbean focussing on the following key areas:
•

Consensus building

•

Vulnerability awareness raising

•

Identification of national and regional needs, vulnerabilities and adaptive capacities

•

The dissemination of the initial Risk Atlas and Vulnerability Profiling phase of CARIBSAVE

•

The discussion of core priorities and individual nations’ impacts

•

Linking support networks across ministries, nations, destinations and regional organisations

•

Identification of funding for Caribbean nations to address climate change impacts.

Recently received seed funds from DFID are being used for a range of activities, including: the
establishment of protocols and frameworks for the implementation of work on two pre‐pilot destination
sites, in the Bahamas and Jamaica. This work on the pre‐pilot sites is focused on the links between climate
science, the physical impacts of climate change and the implications of climate change at stakeholder,
national development and sustainable livelihood level across a range of sectors in destinations. The work
will form the basis of a region wide phase of Key Objectives of CARIBSAVE, and the development and
implementation of practical strategies to address climate change in the region. In addition, the funds are
contributing to a series of consensus building and fund raising activities and events, along with capacity
building workshops across the Caribbean region.
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5.2

CARIBSAVE Partners Symposium, Nassau, The Bahamas ‐ Agenda

SUNDAY 20TH SEPTEMBER 2009
18.00 – 19.00

Registration

DAY 1 – MONDAY 21ST SEPTEMBER 2009
Time

Details

Speaker

Breakfast
07.30 ‐ 08.30

Registration ‐ Coffee / Tea
DAY 1 SESSION 1: CARIBSAVE PARTNERSHIP

Dr Murray Simpson: Co‐Director CARIBSAVE Partnership
and Senior Research Associate, University of Oxford

08.40

Welcome

08.45

Official Opening CARIBSAVE Partners Symposium

08.55

Key Note Speech:
The Importance of Action

Senator, Hon. Vincent Vanderpool‐Wallace:
Minister of Tourism & Aviation, The Bahamas

09.15

CARIBSAVE Partnership Introduction

Dr Murray Simpson: Co‐Director CARIBSAVE Partnership
and Senior Research Associate, University of Oxford

09.30

International Development and Climate
Change in the Caribbean

Simone Bannister: Climate Change Advisor, Department
of International Development‐ DFID UK,
Caribbean Office

09.45

Climate Change in the Caribbean; the
CCCCC and CARIBSAVE

Dr Ulric (Neville) Trotz: Co‐Director CARIBSAVE
Partnership and Scientific Advisor, Caribbean Community
Climate Change Centre (CCCCC)

10.00

Association of Caribbean States (ACS) and
CARIBSAVE

Gloria de Mees: Director Sustainable Tourism Directorate,
Association of Caribbean States (ACS)

10.15

Caribbean Tourism Organization and
CARIBSAVE

Gail Henry: Sustainable Tourism Product Specialist,
Caribbean Tourism Organization (CTO)

10.30

Coffee / Tea Break
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DAY 1, SESSION 2: PILOT COUNTRIES, VULNERABILITIES AND ANALYSES

10.45

Climate Change Scenarios for CARIBSAVE
Pilot Countries

Dr Carol McSweeney: CARIBSAVE / Research Scientist,
University of Oxford / Hadley Centre

11.15

CARIBSAVE Sea Level Rise Vulnerability
Assessment and Capacity Building

Dr Daniel Scott: CARIBSAVE / Canada Chair in Global
Change and Tourism, University of Waterloo

11.45

The Risk Atlas: Vulnerability Profiles,
Adaptive Capacity Profiles
Action Plans

Dr Murray Simpson: Co‐Director CARIBSAVE Partnership
and Senior Research Associate, University of Oxford

12.00

Jamaica and CARIBSAVE: Montego Bay
and Negril

Carrole Guntley: Director General,
Ministry of Tourism, Jamaica

12.15

The Bahamas and CARIBSAVE: Eleuthera

Earlston McPhee: Director, Sustainable Tourism Planning,
Ministry of Tourism and Aviation, The Bahamas

12.30

Lunch

Sheraton Nassau Beach Resort

DAY 1, SESSION 3 & 4: COUNTRY PARTNERS VULNERABILITIES AND PRIORITIES

13.30

Introduction to Analyses:
Caribbean Partners Impacts,
Vulnerabilities, Needs and Priorities

Dr Murray Simpson: Co‐Director CARIBSAVE Partnership
and Senior Research Associate, University of Oxford

14.00

Break Out Groups:
Caribbean Partners Impacts,
Vulnerabilities, Needs and Priorities
Analyses

Moderators: Mercedes Silva (ACS), Dr Carol McSweeney
(University of Oxford), Earlston McPhee (Bahamas), Tina
Williams (Jamaica)

15.30

Working Coffee / Tea Break

15.45

Feed Back and Review Break Out Groups:
Caribbean Partners Impacts,
Vulnerabilities, Needs and Priorities
Analyses

All Delegates

16.15

Discussion, Q & A

All Delegates

17:15

Close of Day One

19:30 – 21.30

Delegates Evening Cocktail Reception Event
Sponsored by Ministry of Tourism and Aviation, The Bahamas
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DAY 2 – TUESDAY 22ND SEPTEMBER 2009

Time

Details

Speaker

Breakfast

DAY 2, SESSION 5: MULTI‐ISSUES

08.45

Welcome Back / Synopsis of Day 1
And Preparation for Day 2

Dr Murray Simpson: Co‐Director CARIBSAVE
Partnership and Senior Research Associate,
University of Oxford

09.00

Travel Foundation and CARIBSAVE

Chris James MBE: President of Travel Foundation
Caribbean and Chair of Tobago Hotel and Tourism
Association

09.15

Regional DRM Strategy and
Vulnerability Assessment for the
Caribbean Tourism Sector: CDEMA
and CARIBSAVE

Andria Grosvenor: Senior Manager, Caribbean
Disaster Emergency Management Agency (CDEMA)

09.30

Identification of the Most Vulnerable:
Livelihoods, Gender and Poverty

Dr Murray Simpson: Co‐Director CARIBSAVE
Partnership and Senior Research Associate,
University of Oxford

09.45

Implications of Global Climate Policy
for Tourism Arrivals in the Caribbean

Dr Daniel Scott: CARIBSAVE / Canada Chair in Global
Change and Tourism, University of Waterloo

10.00

Climate Change, Biodiversity and
Tourism in the Caribbean

Dr. Owen Day: Buccoo Reef Trust and CARIBSAVE

10.15

Carbon Management and the
Caribbean: Energy and Carbon
Neutrality

Dr Murray Simpson: Co‐Director CARIBSAVE
Partnership and Senior Research Associate,
University of Oxford

10.30

Coffee / Tea Break
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DAY 2, SESSION 6: NETWORKS, SUPPORT AND ACTION

10.45

CARIBSAVE Country Partners and
Destinations Action Planning and
Recommendations

Dr Murray Simpson: Co‐Director CARIBSAVE
Partnership and Senior Research Associate,
University of Oxford
Dr Daniel Scott: CARIBSAVE / Canada Chair in Global
Change and Tourism, University of Waterloo

11.00

Break Out Action Groups: Action
Plans, Networks, Funding and
Support for Caribbean Country
Partners: Climate Change, Tourism
and Related Sectors’ Priorities

All Delegates
Moderators: Mercedes Silva (ACS), Dr Carol
McSweeney (University of Oxford), Earlston
McPhee (Bahamas), Tina Williams (Jamaica)

12.00

Feedback and Review: Caribbean
Partners Action Planning. Discussion
Q&A

All Delegates
Moderators: Mercedes Silva (ACS), Dr Carol
McSweeney (University of Oxford), Earlston
McPhee (Bahamas), Tina Williams (Jamaica)

12.30

Lunch

Sheraton Nassau Beach Hotel

DAY 2, SESSION 7: CARIBSAVE ACTION PLANS AND THE WAY FORWARD

The Way Forward;
Finalisation of CARIBSAVE Action
Planning, Discussion Q & A

All Delegates

14.30

Close of CARIBSAVE Symposium

All Delegates

14.45

Coffee / Tea Break

13.30

DAY 2 ‐ SIDE EVENTS

15.00 – 17.30

Side Events

Sixteenth Meeting of CTO Sustainable Tourism
Development Technical Committee

First International Caribbean Climate Modelling
Meeting
19.30 – 21.00

Farewell Event and Cocktails

Sheraton Nassau Beach Hotel
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5.3

CARIBSAVE Partners Symposium ‐ Delegate List

Name
Hon. Vincent Vanderpool‐
Wallace
Earlston McPhee
Hyacinth Pratt
Ms Janeen Bullard
Andrew Cox
Eleanor Jordan
Owen Day
Richard Langton
Beth Langton
Ms Karla Cosgriff
Judi Clarke

Caribbean Resource Institute (CANARI)

Gail Henry
Rachael Blomfield

Dr Mark New

Caribbean Tourism Organisation (CTO)
CARIBSAVE
CARIBSAVE / University of Oxford / Hadley
Centre
CARIBSAVE / University of Oxford

Dr Murray Simpson

CARIBSAVE / University of Oxford

Dr Daniel Scott

CARIBSAVE / University of Waterloo

Dr Carol McSweeney

Dr John Charlery
Kim Whitehall
Dr Neville (Ulric) Trotz
Tannecia Stephenson

Organisation

Position

E‐mail

Ministry of Tourism & Aviation, Bahamas

Minister of Tourism

vvw@vinvanwal.com

Ministry of Tourism & Aviation, Bahamas
Ministry of Tourism & Aviation, Bahamas
Bahamas National Trust
Ministry of Tourism Barbados
Ministry of Tourism Barbados
BUCCOO Reef
BUCCOO Reef USA
BUCCOO Reef USA
Cape Eleuthera Institute

Director of Sustainable Tourism
Permanent Secretary
Parks Planner
Permanent Secretary
Tourism Development Officer
Director
President
International Program Coordinator
Managing Director
Programme Manager, Climate Change &
Disaster Reduction
Sustainable Tourism Product Specialist
CARIBSAVE Administrator

emcphee@bahamas.com
hpratt@bahamas.com
jbullard@bnt.bs
coxa@tourism.gov.bb
jordane@tourism.gov.bb
owenday@me.com
r.langton@buccooreefusa.org
Beth@buccooreefusa.org
karlacosgriff@ceibahamas.org

ghenry@caribtourism.com
admin@caribsave.org

Research Scientist

carol.mcsweeney@ouce.ox.ac.uk

Reader in Climate Science
Co‐Director CARIBSAVE Partnership & Senior
Research Associate
CARIBSAVE / Canada Chair in Global Change &
& Tourism

mark.new@ouce.ox.ac.uk

Caribbean Community Climate Change
Centre (CCCCC)
Caribbean Community Climate Change
Centre (CCCCC)
Caribbean Community Climate Change
Centre (CCCCC)
Caribbean Community Climate Change
Centre (CCCCC)
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University of West Indies (UWI) Barbados
Caribbean Institute for Meteorology &
Hydrology (CIMH)
Co‐Director CARIBSAVE Partnership &
Scientific Advisor
University of West Indies (UWI) Jamaica

judi@canari.org

Murray.simpson@ouce.ox.ac.uk
dj2scott@uwaterloo.ca
john.charlery@cavehill.uwi.ed

utrotz@yahoo.com
tannysyd@yahoo.com

Trevor Hall
Dr Michael Taylor
Patricia Maughan
Andria Grosvenor
Simone Banister
Adelle Thomas
Arlene Buckmire‐Outram
Gerard Alleng
Ms Roxanne Waithe
Dr Marikis Alvarez
Astrid Cleare
Abel Centella
Arnoldo Bezanilla
Israel Borrajero
Deirdre Shurland
Tina Williams
Carrole Guntley
Tyrone O’Flaherty
Hon Richard Skerritt
Ms Stephanie Bessiere
Sheree‐Ann Adams
Hon Richel Apinsa
Faridy Lila

Caribbean Community Climate Change
Centre (CCCCC)
Caribbean Community Climate Change
Centre (CCCCC)
Caribbean Disaster Emergency Management
Agency (CDEMA)
Caribbean Disaster Emergency Management
Agency (CDEMA)
Department for International Development
(DIFD)
Rutgers University
Ministry of Tourism & Civil Aviation Grenada
Inter‐American Development Bank (IADB)
Inter‐American Institute for Cooperation on
Agriculture (IICA)
Inter‐American Institute for Cooperation on
Agriculture (IICA)
Inter‐American Institute for Cooperation on
Agriculture (IICA)
Cuban Institute of Meteorology (INSMET)
Cuban Institute of Meteorology (INSMET)
Cuban Institute of Meteorology (INSMET)
International Union for Conservation of
Nature (IUCN)
Ministry of Tourism Jamaica
Ministry of Tourism Jamaica
Ministry of Tourism Nevis
Ministry of Tourism St Kitts
Collective de St Martin
University of Bournemouth, UK
Ministry of Transport, Communication &
Tourism Suriname
Ministry of Transport, Communication &
Tourism Suriname
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University of West Indies (UWI) Jamaica
University of West Indies (UWI) Jamaica
Project Coordinator
Technical Manager, Preparedness & Country
Support
Climate Change Advisor

michael.taylor@uwimona.edu.jm
patricia.maughan@cdera.org
andria.grosvenor@cdera.org
s‐banister@difd.gov.uk

Graduate Student
Permanent Secretary
Clean Energy & Climate Change Specialist

adelle@eden.rutgers.edu
aoutram@gov.gd
gerarda@iadb.org

Agrotourism Specialist

programmeassistant@iica.com.bb
Marikis.Alvarez@iica.int

abel.centella@insmet.cu
arnoldo.bezanilla@insmet.cu
israel.borrajero@insmet.cu
deirdre.shurland@iucn.org
Director, Tourism Facilitation
Director General
Permanent Secretary
Minister of State for Tourism
Director of Tourism
Student
Minister of Transport, Communication &
Tourism

tina.williams@mot.gov.jm
camguntley@cwjamaica.com
julieawilliams@hotmail.com
ricky.skerritt@stkittstourism.kn
sjbessiere@hotmail.com
grenscot@hotmail.com

Policy Officer

faridylila@hotmail.com

secmin@mintct.sr

Chris James
Mike Read
Charmaine Sealey
Ms Alani Henneman
Ms Tanya Duran
Suzane Russell
Orson Nixon
Jeffrey Simmons

Travel Foundation
Travel Foundation
Travel Foundation
US Virgin Islands Department of Tourism
US Virgin Islands Department of Tourism
Department of Meteorology
Department of Meteorology
Department of Meteorology
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Regional Director
Head of Programmes
Consultant Programme Manager
Public Relations Manager
Administrative Manager
Met / IT Officer

cjames@indigoBayLtd.com
mike.read@thetravelfoundation.org.uk
charmaine.sealey@thetravelfoundation.org.uk
ahenneman@usvitourism.vi
tduran@usvitourism.vi
cupusrussell@hotmail.com
omnixon@gmail.com
jeffreywsimmons@gmail.com

5.4

Summary

The core aims of this event were to establish the areas in which individual countries felt most vulnerable in
terms of the impacts and challenges of climate change. These areas were then highlighted in terms of
importance and action plans discussed within Breakout Groups. Eighteen countries were represented at
the Symposium:
Antigua
The Bahamas
Barbados
Cuba
Dominica
Dominican Republic
Grenada
Guyana
Jamaica
Nicaragua
Nevis
St Kitts
St Martin
St Lucia
Suriname
Trinidad & Tobago
US Virgin Islands
Venezuela
The following organisations were represented at the Symposium:
Association of Caribbean States (ACS)
Bahamas National Trust
Buccoo Reef Trust
Bureau of Gender Affairs
Caribbean Alliance for Sustainable Tourism (CAST)
Caribbean Community Climate Change Centre (CCCCC)
Caribbean Disaster Emergency Management Agency (CDEMA)
Caribbean Institute for Meteorology & Hydrology (CIMH)
Caribbean Natural Resource Institute (CANARI)
Caribbean Tourism Association (CTO)
Conservation International
Cuban Institute of Meteorology (INSMET)
Department for International Development (DIFD)
Inter‐American Development Bank (IDB)
Inter‐American Institute for Cooperation on Agriculture (IICA)
International Union for Conservation of Nature (IUCN)
Rutgers University
The Nature Conservancy
Travel Foundation
United Nations Development Programme (UNDP)
United Nations Environment Programme (UNEP)
University of Oxford
University of Waterloo
University of West Indies
World Bank
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5.5

Presentations

The two day Symposium featured presentations from a cross section of stakeholders, these have all been
posted on the CARISAVE website (www.caribsave.org).

Presentations Day 1
Introduction ‐ Dr Murray Simpson:
Co‐Director CARIBSAVE Partnership and Senior Research Associate, University of Oxford
Association of Caribbean States (ACS) – Gloria de Mees:
Director Sustainable Tourism Division, Association of Caribbean States (ACS)
Caribbean Tourism Organisation – Gail Henry:
Climate Change Scenarios for CARIBSAVE Pilot Destinations – Dr Carol McSweeney
CARIBSAVE / Research Scientist, University of Oxford
Sea Level Rise, Vulnerability Assessment – Dr Daniel Scott:
CARIBSAVE / Canada Chair in Global Change in Tourism, University of Waterloo, Canada
New Risk Atlas – Dr Murray Simpson
The Ministry of Tourism & Aviation, The Bahamas – Earlston McPhee:
Director Sustainable Tourism Planning, Ministry of Tourism and Aviation,
Impacts, Vulnerabilities & Priorities ‐ Breakout Groups – Dr Murray Simpson

Presentations Day 2
The Travel Foundation – Chris James, Regional Director
Livelihood, Gender and Poverty – Dr Murray Simpson
Implications of Tourism Arrivals in the Caribbean – Dr Daniel Scott
The Carbon Challenge: From Mitigation to Carbon Neutrality
Climate Change, Biodiversity & Tourism in the Caribbean – Dr Owen Day:
Head of Communications and Biodiversity, The CARIBSAVE Partnership and The Buccoo Reef Trust
The Way Forward – Dr Murray Simpson
Caribbean Disaster Emergency Management Agency (CDEMA) – Andria Grosvenor, Technical Manager,
Preparedness & Country Support
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5.6

Outcomes

Outcomes from Breakout Group discussions

Top Climate Change Vulnerabilities
Group 1
General
1. Green conscience (APD tax)
2. Increase in fuel prices
3. Flooding (loss of coastal infrastructure)
4. Drought (water scarcity)

Bahamas
1. SLR (beach and infrastructure loss)
2. Coral bleaching

Barbados
1. SLR (flooding, loss of coastal infrastructure)
2. Increase in intensity of extreme events

Trinidad & Tobago
1. Coral bleaching
2. Flooding

Suriname
1. seasonal variation of floods & droughts
2. Decrease in agriculture
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St Lucia
1. Coastal flooding
2. Extreme rainfall (landslides)

Nevis
1. Coastal flooding
2. Hurricanes

Group 2
US Virgin Islands
1. Coral bleaching
2. Hurricanes
3. Air pollution

St. Kitts and Nevis
1. Changes in biodiversity
2. Lack of cross‐sector action to solve environmental problems/ awareness
3. beach erosion

Jamaica
1. Water shortages/ prolonged droughts
2. Hurricanes and flooding
3. Sea Level Rise

Barbados
1. Decrease in potable water supply/ wastage of water in tourism sector
2. Damage to coastal properties

Tobago
1. Coral bleaching
2. Beach erosion
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3. Over‐fishing
4. Awareness of climate change

Group 3
Bahamas
1. SLR (erosion of shoreline)
2. Hurricanes (in middle of hurricane belt; storm surges affect beaches and tourism product
3. Coral Bleaching

Trinidad (different since tourism not a major industry)
1. Flooding (extreme rainfall events)
2. Coastal Erosion
3. Loss of biodiversity (ecotourism products & livelihoods: turtle nesting, bird, rainforest attractions)

Barbados
1. Hurricanes
2. Storm surges
3. Beach erosion
4. Water scarcity (desalination costs increasing, importing water from other countries)

Tobago
1. coral bleaching (loss of reef tourism, fisheries, coastal protection)
2. Sea level rise (high density development in low‐lying areas)
3. food security

Grenada
1. Loss of marine ecosystems (coral bleaching, loss of fish)
2. sea level rise/ coastal erosion
3. Change in seasonal pattern of rains (droughts during wet season, changing visitor patterns)
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Regional
1. Coastal/marine impacts (SLR, flooding, coral bleaching)
2. Hurricanes
3. Changes in seasonal weather patterns (tourism, food production, water)

Outcomes from Breakout Group discussions
Notes from group session on actions and barriers to addressing top vulnerabilities:
Group 1
US Virgin Islands / Grenada / Tobago: coral bleaching, loss of marine life
Actions
•

Create awareness at political and community levels

•

Enforce polices and legislation for marine protected areas

•

Improve wastewater management

Barriers
•

Changing public mindset

•

Lack of resources

•

Political will
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Barbados: coastal erosion, sea level rise
Actions
•

Improve coastal infrastructure design

•

Implement restrictions (or moratorium) on coastal developments

•

Improve coastal zone planning

•

Increase public awareness

Barriers
•

Delays in implementing legislation

•

Lack of political will

Bahamas: sea level rise
Actions
•

Revise building codes

•

Build houses on stilts

•

Restrict excavation of land and hills

•

Increase public awareness at all levels

•

Screen environmental impact assessments for climate change risks

Barriers
•

Political will

•

Cost

•

Changing mindset

•

Having a coordinated networked approach

St. Martin: pollution, Sea Level Rise, SUV’s
‐no actions given
Barriers
•

One island with two governments with differing agendas

•

Political will

•

Changing mindset
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•

Two languages make communication difficult

Group 2

Bahamas: sea level rise
Actions
•

Rebuilding coastal environments (mangroves, sand dunes)

•

Retreat from coastal areas

•

Improve planning

•

Strengthen, maintain and develop sea walls

•

Increase education/awareness in an understandable manner

Barriers
•

Funding

Suriname: flood, drought
Actions
•

Increase public awareness

•

Retreat to second cities

•

Increase rainwater capture and storage

Barriers
•

Lack of awareness

Grenada: coastal erosion, hurricanes, seasonal changes
Actions
•

Increase education and awareness

•

Improve water storage

•

Reforestation

•

Improve sea defences (sea walls, dunes, etc.)
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Barriers
•

Difficult to interpret communication of science

•

Lack of funding

•

Lack of awareness

Barbados: decreased potable water supply, dependence on imported fossil fuels, coral bleaching, coastal
erosion
Actions
•

Increase water harvesting and recycling

•

Increase green energy supplies (solar etc.)

•

Beach re‐vegetation

•

Increasing setbacks from coast

Barriers
•

Changing culture of water wastage

•

Lack of fiscal incentives

•

Single provider of electricity

•

Difficulty in drafting appropriate legislation

•

Perceived costs of implementing green energy

Tobago: water quality, flooding, sea level rise
Actions
•

Clean up water

•

Enforce existing laws

•

Control flow of water

Barriers
•

Government and community empathy

Cuba: storm surge, drought, salt water intrusion

154

‐no actions or barriers given

Group 3
Bahamas: sea level rise
Actions
•

Improve & enforce policies

•

Increase multi‐level public and government awareness/education on risks and ways to decrease
vulnerability

•

Coastal zone management

Barriers
•

Politics

•

Socio‐economic ties to land

Tobago: coral bleaching
Actions
•

Increase multi‐level public (especially fishermen) and government awareness/education on risks
and ways to decrease vulnerability

•

Decreasing external stresses on reef (water quality, sewage)

‐no barriers given

Trinidad: flooding
Actions
•

Enforce legislation on forest deforestation

•

Improving flood warning systems

‐no barriers given
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Cuba: drought
Actions
•

Increase awareness

•

Expand development of more tolerant crops

Barriers
•

Resistance to change

Barbados: hurricanes
‐no actions or barriers given
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5.7

Conclusion

The Symposium proved to be a highly productive and successful event, strongly supported by eighteen
countries and any many proactive organisations. Vulnerabilities and priorities from individual countries
were identified and actions plans discussed.

The Caribbean symposium focused on dissemination of project information, discussion of priorities and
linking support networks across ministries, nations, destinations and regional organizations. The CARIBSAVE
Nassau Symposium was opened by Hon. Vincent Vanderpool‐Wallace, The Minister of Tourism and Aviation
for The Bahamas. The symposium was extremely successful in raising awareness of the project, the
commitment and participation of the attendees was excellent and practical outcomes were identified as
priorities for specific Caribbean nations. The outcomes of the project have been coupled with the outcomes
from the CARIBSAVE Oxford Symposium and are integrated into the work plan and the national and
regional priorities for the proposed CCCRA project. The Caribbean CARIBSAVE symposium also organized
two side events in Nassau held in coordination with the main activities. The first side event was the
Sixteenth Meeting of the Caribbean Tourism Organization Sustainable Tourism Development Technical
Committee this event was particularly important as it further emphasised and cemented the links between
CARIBSAVE and the Caribbean Tourism Organization. This provided an opportunity for additional exchange
of ideas and information and heightened the focus on importance of sustainability for the tourism sector.
The Symposium’s other important side event and was the First International Climate Modelling Meeting for
the Caribbean; this was well attended by eminent international climate modellers from CCCCCs, INSMET
(the Cuban Meteorological Services), the Hadley Centre, UK and the University of West Indies (UWI), Cave
Hill Campus Barbados, Mona Campus, Jamaica. This event provided the platform for further meetings of
these key institutions and stakeholders in the modelling of climate change in the Caribbean.
All outcomes and future developments will be listed on the CARIBSAVE website, www.caribsave.org, which
is still being populated.
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6

CARIBSAVE Partnerships

In addition to its partner countries and other active partners the CARIBSAVE Partnership includes the following supportive organisations and institutes. The CARIBSAVE
Partnership is working together to protect and enhance the livelihoods, environments and economies of the Caribbean Basin. CARIBSAVE works on adaptation and
mitigation; to reduce emissions and enhance the sinks of greenhouse gases and to adapt to the impacts and challenges of climate change:
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6.1

CARIBSAVE Partnership Action Groups Schematic

CARIBSAVE PARTNERSHIP ACTION GROUPS SCHEMATIC

Regional &
International
Organisations

International
Development
Organizations

ACS, CTO, CCCCC,
OXFORD UNIVERSITY &
REPRESENTATIVES
OF PARTNER

Academic &
Research
Institutes

Partner
Countries &
Private Sector
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7

CARIBSAVE Website

The CARIBSAVE website was launched at the Oxford Symposium on 1 July 2009.

From left to right:

Mr Earlston McPhee, Ms Hyacinth Pratt, Dr Murray Simpson, Mrs Bonita Morgan,
Ms Carol Hay, Ms Gloria DeMees, Ms Mercedes Silva
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7.1

Site Map
•

Home
o

Destinations

o

Projects

o

Climate Data

o

Downloads


Summary of CARIBSAVE Climate Change Analysis with Linking Variables



Oxford CARIBSAVE Symposium Summary Information



CARIBSAVE Partnership Summary Information

o

Presentations

o

Press Releases

o

News


o

Events


o

o

CARIBSAVE Country Partners Symposium ‐ September 2009

CARIBSAVE Country Partners Symposium, The Bahamas 2009

Brochures English / Spanish / French


CARIBSAVE Brochure ‐ English



CARIBSAVE Brochure ‐ Spanish



CARIBSAVE Brochure ‐ French

Site Map

•

Objectives

•

Partners

•

Who's Who

•

Contact
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7.2

CARIBSAVE Website Screenshot

CARIBSAVE Website – www.caribsave.org
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8

Steps in the Adaptation Cycle for Destinations

Simpson et al 2008
Climate Change Adaptation and Mitigation in the Tourism Sector: Frameworks, Tools and Practices
UNEP, University of Oxford, UNWTO, WMO: Paris, France
Download: www.geog.ox.ac.uk/news/events/ccamts/ccamts.pdf
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9

Mitigation Spiral for Destinations

2. Reduce
Energy Use
3. Investigate &
Use Renewables

2.
3.

1. Energy & Carbon
Measurement

1.

Carbon
neutrality
5.

5. Re‐assess

4.

4. Offset
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10

CARIBSAVE Information Brochure

The CARIBSAVE Information Brochure has been printed in three different languages (English, Spanish
and French). The brochures can be found in Appendices IV, V and VI. The brochure has been sent to
numerous organizations and individuals, distributed at small meetings, and it has been distributed at
a number of larger events, including:
•

CARIBSAVE Donors Symposium, University of Oxford, June/July 2009

•

CARIBSAVE Partners Symposium, Nassau, The Bahamas, September 2009

•

Tourism Master Class, Royal Geographical Society, September 2009

•

ETC – UNWTO Travel and Tourism in the Green Economy, Gothenburg, Sweden, September
2009

•

Third International Conference on Responsible Tourism (ICRT), Belize, October 2009

•

Destinational Workshop, St Lucia, November 2009

•

Destinational Workshop, Barbados, November 2009

•

World Travel Market 2009, London , November, 2009

•

CLIMtour Conference Bolzano, Italy, November 2009

•

Climate change and the economic crisis, Bournemouth, UK, November 2009

•

COP15, Copenhagen, Denmark, December 2009
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11

Selection of Press Releases

CARICOM Press Release – 17 December 2008
CARICOM and Oxford University Launch CARIBSAVE Project
(CARICOM Secretariat, Turkeyen, Greater Georgetown, Guyana) Oxford University Centre for the
Environment (OUCE) and the Caribbean Community Centre for Climate Change (CCCCC) have formed
a partnership to address the impacts and challenges surrounding climate change, the environment,
tourism and related sectors throughout the Caribbean region. The project is multi‐sectoral, multi‐
objective and multi‐donor in nature and is known as CARIBSAVE.
Comprising of seven objectives, the project focuses on: sectoral and destinational modelling;
vulnerability and adaptive capacity assessments; socio‐economic analysis of the impacts of climate
change on key sectors and their integral relationship to tourism in the Caribbean (i.e. water, energy,
biodiversity, agriculture, human health, disaster risk management and infrastructure); the
development of carbon offset projects and carbon neutral destination status; and capacity activities
across the Caribbean basin.
The project will secure approximately US $35 Million over a 3‐5 year period to achieve its aims and
will provide a sustained and enduring approach to dealing with the challenges presented to the
Caribbean and its tourism sector by climate change.
The project has received seed funding from the British Government’s Foreign and Commonwealth
Office (FCO) and the Caribbean Tourism Organisation (CTO), and anticipates more significant funds
form Oxford University’s worldwide connections and UK Department of International Development
(DIFD) in the next few weeks and has the support of the Association of Caribbean States, the
Caribbean Tourism Organisation (CTO), the United Nations Environment Programme (UNEP) and the
United Nations World Tourism Organisation (UNWTO) (see letters) and a range of other
international and regional organisations across the public and private sectors.
The environment, tourism and its associated sectors are vital drivers for social and economic
development in individual island states and in the Caribbean region as a whole, and are critical
factors for sustainable livelihoods across the region. This pragmatic project, and the partnerships
formed as result of the shared vision, will reduce the vulnerabilities of the Caribbean to climate
change.
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The project will enhance the resilience of the region’s nation states, their economies and the
livelihoods of its communities to climate change.

This will be achieved by comprehensively

addressing the multifarious sectors and the complex interrelationships that coexist in the climate
change, tourism and environment nexus.
The vision for the CARIBSAVE Project is longevity; a sustained and comprehensive approach to
address the challenges of climate change in the tourism and related sectors across the Caribbean. In
nations and at destinational level in perpetuity, with scope for evolutions and refinement.
CONTACT: piu@caricom.org
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Oxford University News Release: 19 March 2009
OXFORD UNIVERSITY NEWS RELEASE: Caribbean islands in climate change study
Two Caribbean islands become test‐beds for $35m climate change research project
A project to save hundreds of Caribbean islands from the impacts of climate change has been given a
boost with seed funding of £240,000 from the UK government.
The project called CARIBSAVE, led by the University of Oxford and the Caribbean Community Centre
for Climate Change, aims to raise US$35 million over the next 3‐5 years to tackle the challenges of
climate change and its effect on tourism in the Caribbean region.
Part of the seed funding from the UK Department for International Development (DFID) will be spent
on a six‐month pilot study of two Caribbean destinations, Eleuthera in the Bahamas and Ocho Rios in
Jamaica. Eleuthera is famed for its coral reefs and pink sandy beaches; while Ocho Rios attracts
visitors keen to experience the island’s lush, verdant scenery and tropical waterfalls. In a matter of
weeks climate change scientists will start monitoring the islands as test cases for the entire region’s
tourism industry.
By analysing destinational climate models of data collected between 1961 and 2008, the researchers
will calculate the islands’ likely climate until 2100. They will predict likely levels of rainfall, wind‐
speed, the rate of rising sea temperatures and sea levels, as well as the frequency of extreme
weather events like hurricanes or monsoons. They will also assess the particular vulnerabilities of
each island to physical impacts, such as coral bleaching or beach erosion. The climate science and
physical impacts will be linked with socio‐economics and other factors such as health, for instance,
whether rising sea levels could contaminate water supplies, and the increased risks of dengue fever
and malaria posed by more frequent flooding.
The pilot study will provide a blueprint for climate and adaptation modelling and vulnerability
screening that can be rolled out across other tourist destination sites and countries in the Caribbean
region. The CARIBSAVE model is designed specifically for the vital tourist sector but will inform wider
policy and planning processes in a range of other sectors including energy, agriculture, health,
biodiversity and infrastructure. Local people, organisations and governments in the Caribbean are
partners in the project and will receive assistance in building up the skills they need to implement
the policies for tackling climate change. Another key component of the CARIBSAVE project is to
achieve carbon neutral status for the Caribbean so it becomes the first carbon neutral region in the
world.
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Project Director, Dr Murray Simpson, from the School of Geography and the Environment at Oxford
University, said: ‘The vision for CARIBSAVE is a long‐term and sustained approach to climate change
and tourism in the region. The Caribbean is one of the most vulnerable regions in the world to
climate change and its economies and communities are recognised as the most reliant on tourism in
the world. We have designed an approach that manages a huge range of risks and consequences of
climate change. We are looking at how climate change will affect biodiversity, water supplies, the
economy, energy, health, infrastructure, livelihoods and disaster management.
‘Hundreds of tropical Caribbean islands attract millions of tourists each year, but the impact of
climate change is already starting to affect its fragile ecosystem and endanger the livelihoods of
many of the islanders. The highest level of international and regional expertise is being drawn
together to form a highly motivated, long‐term team that links climate science with the physical, and
social and economic impacts of climate change. We are providing practical assistance that can allow
this vulnerable part of the world to adapt and survive.’
For more information or to arrange an interview, please contact Dr Murray Simpson on +44(0)7815
325894 or murray.simpson@ouce.ox.ac.uk
Notes for Editors:
* The two test bed sites were chosen as they coincide with two of the five beneficiary states of the
Regional Disaster Risk Management for Sustainable Tourism in the Caribbean project funded by Inter
American Development Bank (IADB) and executed by CDERA (Caribbean Disaster Emergency
Response Agency), CTO (Caribbean Tourism Organization), University of West Indies (UWI) and
Caricom Regional Organisation for Standards and Quality (CROSQ). In addition they provide an
excellent representation of the diverse elements of destinations in the Caribbean.
* The commitment of £240,000 from DFID takes the funds raised for CARIBSAVE to US$ 500,000
(approximately £360,000) including funds from the British Foreign Office and the Caribbean Tourism
Organization. The project anticipates more and significant funds from the Inter American
Development Bank, the World Bank, the Canadian International Development Agency, and the US
Agency for International Development among others.
* The project is multi‐sectoral, multi‐objective and multi‐donor in nature and is supported by a large
and active network of national, regional and international partners including the Association of
Caribbean States (ACS), the Caribbean Tourism Organization (CTO), the United Nations Environment
Programme (UNEP), the United Nations World Tourism Organization (UNWTO), nations across the
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region and representatives of the private and public sectors along with eminent scientists and
practitioners from the region and beyond.

* For more information about the School of Geography and the Environment at Oxford University,
go to www.geog.ox.ac.uk

ENDS

VISION ON SUSTAINABLE TRAVEL – TRAVELMOLE – 24 MARCH 2009
Caribbean islands Test $35m Carbon Neutral Project ‐ The Race is On

Dr Murray Simpson
Too much Water – Too Little Time

A number of destinations are currently lined up to be the first to achieve ‘Carbon Neutral’ status.
Now a project has received funding to achieve carbon neutral status for the Caribbean so it becomes
the first carbon neutral region in the world.

The project to save hundreds of Caribbean islands from climate change has now obtained seed
funding of £240,000 from donors including the CTO and the UK government and is ready to go.

Scientists are now on their way to start monitoring the islands as test cases for the entire region’s
tourism industry.

The project, led by the University of Oxford and the Caribbean Community Centre for Climate
Change, aims to raise US$35 million over the next 3‐5 years to tackle climate change and its effect on
tourism in the Caribbean.

Part of the seed funding from the UK Department for International Development (DFID) will be spent
on a six‐month pilot study of two Caribbean destinations, Eleuthera in the Bahamas and Ocho Rios in
Jamaica.
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The researchers will calculate the islands’ likely climate until 2100. They will predict likely levels of
rainfall, wind‐speed, the rate of rising sea temperatures and sea levels, as well as the frequency of
extreme weather events like hurricanes or monsoons. They will also assess the particular
vulnerabilities of each island to physical impacts, such as coral bleaching or beach erosion.

The climate science and physical impacts will be linked with socio‐economics and other factors such
as health, for instance, whether rising sea levels could contaminate water supplies, and the
increased risks of dengue fever and malaria posed by more frequent flooding.

The pilot study will provide a blueprint for climate and adaptation modelling and vulnerability
screening that can be rolled out across other tourist destination sites and countries in the Caribbean
region.

The CARIBSAVE model is designed specifically for the vital tourist sector but will inform wider policy
and planning processes in a range of other sectors including energy, agriculture, health, biodiversity
and infrastructure. Local will receive assistance in building up the skills they need to implement the
policies for tackling climate change.

Project Director, Dr Murray Simpson, from the School of Geography and the Environment at Oxford
University, said: ‘”The vision for CARIBSAVE is a long‐term and sustained approach to climate change
and tourism in the region. The Caribbean is one of the most vulnerable regions in the world to
climate change and its economies and communities are recognised as the most reliant on tourism in
the world. We have designed an approach that manages a huge range of risks and consequences of
climate change. We are looking at how climate change will affect biodiversity, water supplies, the
economy, energy, health, infrastructure, livelihoods and disaster management.”

“Hundreds of tropical Caribbean islands attract millions of tourists each year, but the impact of
climate change is already starting to affect its fragile ecosystem and endanger the livelihoods of
many of the islanders. The highest level of international and regional expertise is being drawn
together to form a highly motivated, long‐term team that links climate science with the physical, and
social and economic impacts of climate change. We are providing practical assistance that can allow
this vulnerable part of the world to adapt and survive.’”

Valere Tjolle
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Bahamas Participates in CARIBSAVE Climate Change Symposium ‐ BIS
By Betty Vedrine, BIS
Sep 22, 2009 ‐ 4:57:20 PM
NASSAU, Bahamas ‐‐ According to a report published by the World Bank, The Bahamas is among the
top three most vulnerable Caribbean countries when it comes to climate change.

For this reason, Minister of Tourism and Aviation, Sen. the Hon. Vincent Vanderpool‐Wallace said
that initiatives such as CARIBSAVE are vital to mitigate possible environmental impacts.

Mr. Vanderpool‐Wallace was the keynote speaker at the
Caribsave Country Partners Symposium being held at the Sheraton
Nassau Beach Resort on September 21‐22.

“There is no question that the Caribsave Partnership is of critical
importance to the entire Caribbean region,” said Mr. Vanderpool‐
Wallace. “We know that we cannot run away from the issues of
sea level rise, salt water intrusions, beach and shore erosion, and
the many other impacts of climate change that confront us. Your
presence here is a demonstration of your commitment to act
before it’s too late.”

Caribsave is a partnership between the Caribbean Community Climate Change Centre (CCCCC) and
the University of Oxford, which addresses the impacts and challenges surrounding climate change,
tourism, the environment, economic development and the community livelihoods across the
Caribbean.

Comprising seven core objectives, the Caribsave Partnership, with a projected budget of $35 million
over five years, focuses on sectoral, destinational and national vulnerability and adaptive capacity
assessments and strategy development.

In addition, the initiative focuses on socio‐economic and environmental policies and
implementation, the impacts of climate change on key sectors and their integral relationship to
tourism in the Caribbean, the development of carbon offset projects and carbon neutral destination
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status and capacity building and skills transfer across the Caribbean.

In the case of The Bahamas, the island of Eleuthera will be used for the case study.

Mr. Vanderpool‐Wallace said that the World Bank report revealed that a five‐metre change in sea
level rise could result in damage to the economy that amounts to 3.5 percent of Gross Domestic
Product (GDP) for Suriname.

“In the case of The Bahamas, it estimates that the same level of sea rise would result in a decline in
The Bahamas’ GDP by more than 2.5 per cent and almost 2.5 per cent for Guyana.

The Minister added that these estimates are considered conservative since they include only the
damage in zones that would be inundated by the rise. In addition, he said, they do not include
damage from storm surges, and they use existing patterns of development and land use not taking
into account the “considerable” development that may occur in years to come.

The two‐day workshop featured presentations by a cross‐section
of stakeholders in the Caribbean and the University of Oxford,
including Earlston McPhee, Director, Sustainable Tourism
Planning, Ministry of Tourism and Aviation; Dr. Murray, Co‐
Director Caribsave Partnership and Senior Research Associate,
University of Oxford; Dr. Ulric (Neville) Trotz, Co‐Director
Caribsave; Simone Bannister, Climate Change Advisor; Gloria de
Mees, Director of Sustainable Tourism Directorate; Gail Henry,
Sustainable Tourism Product Specialist.

Photo 1: Minister of Tourism and Aviation, Sen. the Hon. Vincent Vanderpool‐Wallace delivers the
keynote address at the Caribsave Partners Symposium at the Sheraton Nassau Beach Resort,
Monday, September 21. (BIS photo/Derek Smith).

Photo 2: Director, Sustainable Tourism Planning, Ministry of Tourism and Aviation, Earlston McPhee,
addresses delegates at the Caribsave Partners Symposium at the Sheraton Nassau Beach Resort,
Monday, September 21. (BIS photo/Derek Smith)
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50% more rainfall in Barbados likely By Daily Nation
Posted: Nov 5, 2009 10:00 UTC

BRIDGETOWN - Barbados could see a 50 per cent increase in rainfall and daily
temperatures topping 35 degrees Celsius in a number of years.
Dr John Charlery, a former deputy director of Barbados Meteorological Services, and a
lecturer in the Department of Computer Science, Mathematics and Physics in the Faculty
of Pure and Applied Sciences, Cave Hill Campus, St Michael, made that projection
yesterday at the CARIBSAVE stakeholders' workshop at Hilton Barbados, St Michael.
"Barbados, Trinidad and Tobago, St Lucia and Dominica are seeing annual changes and
increasing changes," Charlery said.
Rainfall patterns had changed and there could also be more droughts in certain parts.
"Sea levels will rise between 11 and 77 centimetres. There will be more intense
hurricanes and extreme drought. Barbados and the Eastern Caribbean will see a change
of up to 50 per centin precipitation.
"Temperatures will be greater than 30 degrees Celsius about 280 days of the year. And
up to more of 35 degrees Celsius. That is not happening now, but it is predicted in the
future," he said.
He also said that the Caribbean Basin was susceptible to storm development in April
which was earlier than normal.
Changes in rainfall would also affect agriculture.
The climate changes that are causing the apparent rise in sea levels could bring intrusion
of salt water in Barbados' water, a larger storm surge and more coastline erosion.
The increased frequency of hurricanes, he added will not only affect human settlement
but also tourism and warned that "earlier effective action, will cost countries, like

176

Barbados, less".
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