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FOREWARD 
 

This Green Paper Technical Report follows on from the 
Issues Paper produced for the Second National 
Consultation on Developing a Climate Change Policy held 
in December 2009.  It incorporates stakeholders’ views 
from the Issues Paper critique and in particular has 
sought to fill information gaps and correct deficiencies 
identified. This technical report also includes more 
recent studies undertaken in the region and in the 
Cayman Islands, such as outputs from the PRECIS 
regional climate model utilized by the Caribbean 
Community Climate Change Centre and new data 
gathered through the Vulnerability and Capacity 

Assessment of the Tourism Sector conducted by the National Climate Change 
Committee as a component of the Enhancing Capacity for Adaptation to 
Climate Change in the UK Caribbean Overseas Territories (ECACC) Project.   
 
The Green Paper is perhaps the most comprehensive reference document to 
date on the potential implications of climate change for the Cayman Islands’ 
economic, social and environmental sectors. It provides consensus-based 
adaptation interventions to address many of the adverse impacts likely to be 
faced by these Islands. Additionally, the Green Paper seeks to highlight areas 
in which the Cayman Islands can curb greenhouse gas emissions from 
activities that contribute to the problem of continued climate change.  It 
identifies entry points to policies and plans where both adaptation responses 
and mitigation measures can be integrated into existing planning 
frameworks.  The paper also recognises where the combined actions of 
responding to the inevitable impacts of a changing climate and reducing 
further the contributions to climate change may be cost-effective in achieving 
both national adaptation and mitigation goals.  
 
This Green Paper will serve as the primary discussion document at the Third 
National Consultation on the Formulation of a Draft Integrated Climate 
Change Policy to be held in December 2010.  It is hoped such a Policy will be 
submitted to the Cabinet in early 2011.  The Green Paper is expected to 
provide the basis on which action plans to accompany the Policy will be 
developed.  These plans will seek to increase the adaptive capacity to climate 
change at the national, sectoral and community levels, ensuring the climate-
resiliency of the Cayman Islands, and will set the stage for further strategic 
planning toward a lower carbon future.   
 
The National Climate Change Committee is pleased to present this 
consensus-based report and hopes that it will serve to foster further nation-
building around a most vital issue that is currently poised to derail the 
sustainable development of our country.  Much work is still to be done in 
developing a Climate Change Policy that is consistent with national 
development goals and shared priorities, while recognizing critical areas 
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where a departure from the status quo will be required to safeguard the 
survival and continued prosperity of these Islands.   
 
The Committee stands ready to assist with the implementation of such a 
Policy which will require the full engagement of decision makers, 
stakeholders throughout the public and private sectors, associations, non-
governmental organisations and communities to ensure the best possible 
outcome for the Cayman Islands in the 21st Century and beyond.  
 
 
 
 
Gina Ebanks-Petrie 
Chair, National Climate Change Committee 
Director, Cayman Islands Department of Environment 
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1. INTRODUCTION 
 
Climate change is not some future concept; it is happening now.  There is 
enough evidence to move the debate beyond whether the associated global 
warming phenomenon is real and to what extent human actions have 
contributed to a more productive platform of considering appropriate 
adaptation and mitigation responses.  In its Fourth Assessment Report (AR4) 
published in 2007 the Intergovernmental Panel on Climate Change (IPCC) – 
an assessment body of more than 3,800 scientists researching this issue 
since 1998 – stated that 90% of the warming effect averaged globally can be 
attributed to human activities such as burning of fossil fuels for power 
generation, transport, industrial processes and housing1.  A 2008 survey 
found that over 3100 earth scientists listed in the American Geological 
Institute’s Directory of Geosciences Departments concur with the findings of 
the IPCC2.   
 
The discourse amongst climate scientists, policymakers and the humanitarian 
community has now shifted to determining the tipping point for when current 
level of emissions will result in “dangerous anthropogenic [human-caused] 
climate change,” which the Conference of Parties (COP) to the United Nations 
Framework Convention on Climate Change (UNFCCC) and wider international 
community seeks to avoid.  It is estimated that this threshold is now less 
than a decade away3; the reason being the acceleration at which signs of 
climate changes are manifesting in the natural world as well as in economic 
and financial losses.  
 
The Earth has warmed on average by 0.74˚C over the last hundred years, 
with 0.4˚C of this warming occurring since 1970. Globally the rate of 
warming averaged over the last 50 years is nearly twice that for the last 100 
years. Accelerating rates of sea-level rise and global temperature increases 
are cause for concern worldwide and have given rise to emerging science 
since the IPCC AR4 which appeared to underestimate certain impacts being 
observed sooner than predicted4. The record loss of summer Arctic sea ice in 
2007 compared to 2005 (relative to the 1979-2000 30-year average) is a 
case in point, giving rise to expert opinion on the total disappearance of 
Arctic sea ice in summer 30 or more years earlier than previously projected.  
The staggering rate of sea ice loss in recent summers suggests that this less 

                                                 
1 Solomon et al., 2007. Technical Summary. In: Climate Change 2007: The Physical Science Basis. 
Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on 
Climate Change. [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and 
H.L. Miller (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 
2 Doran, P. (University of Illinois) and Kendall Zimmer, M. 
http://www.sundancechannel.com/sunfiltered/tag/peter-doran/  
3 ECLAC, 2009. Review of the Economics of Climate Change (RECC): Project Document. DFID/ECLAC/ 
CCCCC, June 2009. 
4 Tin, T., 2008. Climate change: faster, stronger, sooner: A European update of climate science. An 
Overview of the Climate Science Published Since the UN IPCC Fourth Assessment Report. WWF 
European Policy Office, Brussels, Belgium. 
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than 1˚C rise in global temperatures may have already triggered the first 
tipping point of Earth’s climate system. Evidence of accelerating surface 
melting of the Greenland Ice Sheet and more rapid collapse of the West 
Antarctic Ice Shelf presents a particular urgency for many low-lying 
countries, cities and small islands given the serious implications of untimely 
sea-level rise.  
 
Based on the work of international researchers worldwide the IPCC has 
concluded that climate change will impede the ability of many nations to 
achieve sustainable development by mid-century. The challenge now is how 
best to communicate to policymakers and the public the urgent need to not 
only take action to reduce further impacts on the climate system from 
additional concentrations of greenhouse gases in the atmosphere (climate 
change mitigation), but also to respond to the current and expected impacts 
of climate change in the most vulnerable countries (adaptation). 
 
While Caribbean countries together contributed less than 0.3% of global 
greenhouse gas (GHG) emissions in 20075 they will be amongst the earliest 
and worst adversely affected by climate change. Their small size relative 
isolation, concentration of communities and infrastructure in coastal areas, 
narrow economic base, dependence on natural resources, susceptibility to 
external shocks and limited financial, technical and institutional capacity are 
inherent vulnerabilities of small island developing states (SIDS). Exposure to 
current weather-related hazards and other climate variability compound 
these vulnerabilities which are often linked to inappropriate development 
paradigms. Even countries pursuing sustainable development pathways can 
have their progress slowed by climate change either directly through 
increased exposure to adverse impacts, or indirectly through erosion of their 
capacity to adapt.  
 
Changing weather patterns associated with climate change is expected to 
exacerbate the vulnerabilities and impacts currently experienced in the 
region. Heavier rainfall events are already challenging the capacity of some 
nations to cope, leading to more frequent flooding of settlements and 
infrastructure, and raising human health concerns.  Longer dry spells are 
resulting in more frequent droughts affecting water resources needed for 
agriculture and human consumption.  These weather extremes are likely to 
be accompanied by stronger hurricanes bringing the potential for increased 
damage and larger financial losses, greater pressure on national budgets and 
lengthier recovery times. Direct and indirect losses from weather-related 
events over the last three decades have cost the Caribbean between US$700 
million and 3.3 billion6. In 2007 alone the region suffered US$10 billion in 

                                                 
5 Fuller, C., 2011. “Linking Ozone Layer Protection, Climate Change and Energy Efficiency.” Caribbean 
Zone Officers Meeting, Antigua and Barbuda, 1-4 March, 2011. 
6 Caribbean Community Climate Change Centre, 2009. Climate Change and the Caribbean: A Regional 
Framework for Achieving Development Resilient to Climate Change (2009-2015), July 2009. 
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economic losses representing over 13% of GDP7. With rising sea levels, 
higher storm surges associated with these events will exacerbate losses from 
coastal erosion and flooding impacting tourism activities and the wider 
national economy, temporarily disrupting port operations and food security 
as well as access along essential roads and isolating or displacing settlements 
and businesses.  Sea-level rise further threatens freshwater aquifers from 
intrusion of salt water which could impact agricultural production and quality 
to drinking water.   
 
The international community gathered in Copenhagen in December 2009 to 
negotiate a new climate agreement to succeed the Kyoto Protocol which 

expires in 2012.  Most developed 
countries and rapidly developing nations 
share the common view that global 
temperatures should not rise more than 
2ºC above pre-industrial levels before 
2100 but made no legally binding 
agreements on what GHG emission 
reductions would be required by each 

Party to achieve this limit. However many scientists believe this threshold 
could be exceeded by 20358 with temperature increases of 5ºC or more by 
the end of the century9. Limiting warming to 2ºC by 2100 will mean capping 
the current concentration of greenhouse gases of 430 ppm at 550 ppm, or 
reducing global emissions by 50% on 1990 levels by 2050.  The cost of 
action to reduce GHG emissions and stabilize atmospheric concentrations to 
500-550 ppm has been quantified by Sir Nicholas Stern in The Economics of 
Climate Change (2007) to be on the order of 1% of gross global GDP, with 
delayed mitigation action escalating damage costs to as much as 20% of 
global GDP taking into account the higher losses in most developing 
countries.  The concerted scientific opinion is that achieving this 2ºC goal will 
require stabilizing global carbon emissions at 1,000 Gigatons for the 2000-
2050 period, however at current emission rates this limit could be reached by 
203010.  With the atmospheric concentration of CO2 in 2009 at 387 ppm – 
higher than any other time in the last 800,000 years11 – and increasing, the 
likelihood of reaching this 2°C target with peak emissions occurring well 
before mid-century is not encouraging.  
 

                                                 
7 Simpson, M.C et al., 2009. An Overview of Modelling Climate Change Impacts in the Caribbean Region 
with contribution from the Pacific Islands: Key Points. United Nations Development Programme, Barbados 
8 Stern, N.H., 2007. Stern Review: The Economics of Climate Change. Report to the Prime Minister and the 
Chancellor of the Exchequer, HM Treasury, UK. 
9 ECLAC, 2009. Review of the Economics of Climate Change: Project Document. DFID/ECLAC/ 
CCCCC/, June 2009. 
10 Meinshausen, M. et al, 2009. Greenhouse-gas emission targets for limiting global warming to 2°C, 
Nature Vol. 458, pp: 1158-1162. 
11 Lindsey, R., 2010. “If Earth has warmed and cooled throughout history, what makes scientists think that 
humans are causing global warming now?” The Earth Observatory, EOS Project Science Office, NASA 
Goddard Space Flight Center, May 4, 2010. 
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The UNDP Human Development Report 2007/2008 considers warming of 2°C 
as the threshold above which dangerous climate change will occur such that 
irremediable effects on human development and irreversible ecological 
damage will become unavoidable. This threshold is expected to be 
particularly detrimental to small islands, coastal communities and the poor 
and vulnerable worldwide.  The business-as-usual (BAU) scenario or current 
course of action could see global temperatures rise to 3ºC to 4ºC which will 
most surely spell disaster for many small islands, especially those like the 
Cayman Islands fringed by temperature-sensitive coral reefs upon which 
their present tourism economies depend and future GDP growth relies, and 
which provide natural storm buffering to coastal communities from the 
ravages of the ocean.  
 
For this reason, SIDS worldwide and the 
CARICOM countries have rallied together 
to defend a global target of stabilizing 
atmospheric concentration of CO2 at 350 
ppm to limit temperature by 2100 well 

below 1.5°C, which is expected to avoid 
the worst impacts of 21st-century global 
climate change. Disappointingly, the UK 
Government as part of the European 
Union negotiating block continues to 
support an agreement in which global 
GHG emissions are stabilized to limit 
warming to 2ºC relative to pre-industrial 
levels.   
 
International climate policies and their 
potential to devastate the survival and 
economic prosperity of SIDS aside, the 
accumulated GHG emissions from past 
activities coupled with the long time 
response of the climate system has now 
committed the planet to a warming of 
0.2ºC per decade over the next two 
decades. Even if all countries of the 
world capped emissions of greenhouse 
gases and aerosols to their year 2000 
levels, a further globally averaged 
warming of 0.1ºC per decade would still 
occur as a result of this lag between action and reaction in the oceans, and 
sea levels would continue to rise for several decades or longer12.  

                                                 
12 Solomon et al., 2007. Technical Summary. In: Climate Change 2007: The Physical Science Basis. 
Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on 
Climate Change. [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and 
H.L. Miller (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA 
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It is clear then that all nations must start addressing regional and localized 
impacts associated with this “committed warming” and long-term climate 
changes.  Adaptation is not an option but a necessity for low-lying islands 
such as the Cayman Islands that are particularly vulnerable to sea level rise 
and have less in the way of time, resources and, at present, capacity to 
respond.  The Cayman Islands’ location in ‘hurricane alley’ heightens the risk 
of and vulnerability to more intense hurricanes spawned by hotter sea 
surface temperatures requiring a comprehensive plan of action to combat 
damaging effects.   
 
The far-reaching effects of climate change on aspects of life as we know it 
give rise to several important questions including whether or not our (i) land 
use planning and coastal development regulations are adequate; (ii) 
ecological systems have been degraded beyond the point at which they can 
recover; (iii) public health services and agricultural policies are adequate; 
(iv) utilities and infrastructure are designed with sufficient robustness; (v) 
safety and national security become greater issues; and (vi) tourism and 
financial services sectors will continue to thrive. Given these and other social 
and economic consequences, climate change can no longer be considered “an 
environmental issue” requiring only a response by government scientists, 
natural resource managers and conservation groups.  Action is required by all 
facets of society to preserve livelihoods and the standard of living residents 
of these islands have come to enjoy.  
 
The Cayman Islands as an affluent country has typically relied on insurance 
and other financial safety nets (national recovery fund, government 
assistance programmes, access to regional or international resources), which 
in the past have served as effective coping mechanisms to climate variability 
and extremes.  Tackling future climate challenges upfront before they have 
the potential to affect economic prosperity and subsequently derail the social 
development agenda is essentially the goal of adaptation.  It requires a 
change in thinking – a departure from the BAU approaches using only 
economic growth (GDP) and economic well-being as measures of success and 
progress.  Combating climate change will require commitment to exploring 
different approaches; a development paradigm that assesses the BAU 
indicators as well as places a value on environmental assets not 
conventionally traded through market mechanisms13.  
 

                                                 
13 ECLAC, 2009. Climate Change: Selected Economic Dimensions. LC/CAR/L.205. 10 June 2009. 
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Speaking at the 2009 UK Overseas Territories 
Conservation Forum, the now Premier stated 
that the Cayman Islands Government 
recognizes that “climate change and climate 
variability are expected to profoundly impact 
small island developing states both regionally 
and worldwide. [These] impacts have the 
potential to severely disrupt life as we know it, 
including serious impacts to one of the 
mainstays of our economy – our tourism 
industry.  I am therefore very keen to see that 
our country takes immediate and deliberate 
steps to plan ahead and develop appropriate 
strategies for adapting to climate change”14. 
One approach to increasing adaptive capacity is 
to integrate the consideration of climate 

change impacts into all development planning15 . 
 
To date the Cayman Islands Government adaptation planning efforts have 
principally been directed through the Enhancing Capacity to Climate Change 
in the UK Caribbean Overseas Territories (ECACC) Project, a 3-year 
programme funded by the UK Department for International Development 
(DFID) and based on an integrated planning approach developed in the 
Caribbean region.  The project is locally managed by the National Climate 
Change Committee (NCCC), a multi-agency public-private sector steering 
committee tasked with formulating a National Climate Change Policy by 
integrating outcomes from a series of national consultations with outputs 
from other project components, and utilization of local knowledge and 
expertise.   
 
Whilst adaptation is clearly the focus such a policy must take to ensure the 
Cayman Islands is prepared for the impacts of inevitable climate change, it is 
important that mitigation measures to limit further climate change by 
reducing our production of GHGs is successfully integrated into national 
strategic planning. This integrated climate policy approach to the problem of 
climate change has been adopted by the Caribbean region and many small 
island states around the world. Responding to the impacts of climate change 
will require making difficult policy choices and dedicating public funding and 
private sector resources which should not be forced to compete with the 

                                                 
14 UKOTCF, 2009. Remarks from The Hon. W. McKeeva Bush, Leader of Government Business and 
Minister of Financial Services, Tourism and Development, for the Opening Reception of the UK Overseas 
Territories Conservation Forum conference “Making the Right Connections: A conference on conservation 
in the UK OTs, Crown Dependences and other small island communities.” Grand Cayman, 30th May to 5th 
June 2009 
15 IPCC, 2007. Summary for Policymakers. In: Climate Change 2007: Impacts, Adaptation and 
Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change. M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden, and C.E. Hanson 
(eds.), Cambridge University Press, Cambridge, UK, 7-22. 
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need to mitigate our contribution to future climate change.  It is therefore 
vital that Government in concert with the private sector and communities 
seek to capitalize on synergies between cost-effective adaptations and 
responses that also serve the goal of GHG mitigation. The inter-relationship 
between energy and water production is one example where production of 
potable water through desalination is a key adaptation measure but is also 
extremely energy intensive.  Wherever this required energy can be 
generated through the use of fossil fuel alternatives or renewable energy 
should be amongst the strategic goals.    
 
This report details the key climate change issues of concern for the Cayman 
Islands pertaining to the physical, social and economic vulnerabilities of local 
sectors identified through consultations with various stakeholder groups.  It 
draws on international, regional, national and local studies. The report 
includes an assessment of existing management mechanisms critical for 
identifying appropriate response measures, and determining their successful 
implementation under existing frameworks or modified structures.  
Discussion is offered on key adaptation interventions that address 
vulnerability and reduce climate-related risks in terms of common-sense 
policies and ‘no regrets’ options that would result in win-win outcomes for 
strengthening sustainable development and in some cases delivering 
greenhouse gas reductions.   
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2. CHARACTERISTICS OF THE CAYMAN ISLANDS 
 

2.1 Physical Characteristics 
 
The Cayman Islands comprise three islands, Grand Cayman, Cayman Brac 
and Little Cayman, located in the western Caribbean Sea (19º N 81º W) 150 
miles south of Cuba, 460 miles southwest of Miami, Florida and 167 miles 
northwest of Jamaica (Map 1).  Totalling only 102 sq miles, these low-lying 
islands are peaks of the Cayman Ridge which extends from the Sierra 
Maestra mountain range of Cuba. All three islands are separated from 
Jamaica by the Cayman Trench, the deepest part of the Caribbean basin at 
more than 4.5 miles. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Grand Cayman 
 
Grand Cayman is the largest island covering 76 sq miles.  It hosts the capital 
city of George Town and district of the same name which is home to 52% of 
the country’s population (2008).  The island has an average elevation of 6 ft 
and maximum height rising to 93 ft in the isolated central.  Roughly 79% of 
Grand Cayman’s shoreline is afforded considerable protection from damaging 
waves and storm surge by fringing reefs. 
 

Map 1 Cayman Islands Location Map 
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The North Sound is Grand Cayman’s most interesting topographic feature 
and is an endearing natural characteristic to its 54,287 residents and 1.8 
million annual visitors (2008)16.  A large reef-enclosed lagoon at 35 sq miles, 
the North Sound was originally fringed with red and black mangrove species, 
but these areas have given way to canal developments on the western, 
southern and northeast shores and interiors beyond due to extensive 
dredging and wetland reclamation. By 1999 approximately 70% of the 
upland natural wetland and forested areas within the western shores of the 
North Sound had been lost through alteration and correspondingly 76% of 
the southern shores had been altered.  Within the North Sound itself some 
454 acres (22.5 %) of the shallow transitional marine habitat has been 
altered through dredging for upland wetland reclamation. A number of very 
small uninhabited cays exist around the island including Sand Cay, Booby 
Cay and Barkers Cay.  Economically and recreationally important areas within 
the North Sound include the fringing reef, Barkers and Rum Point/Kaibo 
areas, Stingray City and Sandbar.  
 
Seven Mile Beach along the western coast of Grand Cayman is a major 
tourism asset.  A series of pocket beaches, it is the longest stretch of white 
sandy beach within the Cayman Islands, which in recent years has developed 
erosional hot spots as a result of current weather conditions exacerbated by 
development pressure on storm ridges or in the dynamic zone.  Other 
tourism assets include the historical district of Bodden Town which is home to 
St. James Pedro Castle, the oldest remaining stone structure in the Cayman 
Islands.  Like George Town, Bodden Town remains one of the fastest growing 
districts in terms of population and development.  Situated in the West Bay 
region, the Cayman Turtle Farm is not only a major tourism attraction, but 
holds particular significance for its conservation of the green sea turtle 
population and the provision of local turtle meat for traditional consumption.  
While Grand Cayman has a number of large ponds and surrounding wetland 
systems, only Meagre Bay Pond and Colliers Pond are officially protected as 
Animal Sanctuaries.  Grand Cayman is also home to the Queen Elizabeth II 
Botanic Park, which, though small in size, showcases a variety of native 
habitats and floral and faunal species.  
 
Cayman Brac 
 
Grand Cayman is separated from its sister islands of Cayman Brac and Little 
Cayman by 90 miles.  Cayman Brac, 12 miles long and 2 miles at its widest 
point, covers 15 sq miles and is so named for its central Bluff or ridge of 
older Cayman Formation dolostone which rises directly from the sea to 150 ft 
at its highest point at the Island’s eastern end.  The remainder of Cayman 
Brac’s shoreline is interspersed with ironshore, sandy and rock/rubble pocket 
beaches typical of storm ridges created along exposed coastlines.  The 
majority of settlements and essential services are on the coast, 18% of which 

                                                 
16 ESO 2009. Ch. 11. Population and Vital Statistics and Ch. 14. Tourism. In: Statistical Compendium 
2008. Economics and Statistics Office, Cayman Islands Government, George Town, Grand Cayman.  
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is protected by reef structures.  However relocation of key infrastructural 
assets (power plant, landfill, roads) and housing developments to the Bluff is 
starting to occur, displacing agricultural lands and impacting some sensitive 
habitats and species.   
 
Environmentally important features include Saltwater Pond at Dennis Point, 
the only Animal Sanctuary on this island, the Brac Parrot Reserve under the 
ownership of the National Trust, bluff edge habitat on the eastern end of the 
Island important for nesting Brown Boobies and Tropicbirds, and a variety of 
other environmentally significant dry forest and wetland areas.  Other 
culturally significant features include various caves which have served as 
hurricane shelters for many generations of Brackers, as well as home to local 
species of bats and are part of the island’s tourism offering. 
 
As with the other Islands, Cayman Brac has no river systems. Surface water 
is limited to brackish and freshwater ponds and associated wetlands. Natural 
freshwater resources are limited to a few isolated water lenses on all three 
islands. Rainwater collection for human consumption remains critical in 
Cayman Brac, unlike Grand Cayman where desalinisation through the reverse 
osmosis process provides the majority of potable water.   
 
Little Cayman 
 
Lying 5 miles west of Cayman Brac is Little Cayman, covering only 11 sq 
miles.  Having geological and physical characteristics akin to Cayman Brac 
but with elevations in the eastern portion of the island reaching to just over 
40 ft above sea level, this 10 mile long by 1 mile wide-island is the most 
vulnerable of all three islands with practically all settlement and services 
situated on the coast. Between 1989 and 1999 the population density 
(persons per square mile) increased more than three-fold.  Blossom Village, 
with its charming historic church and quaintness, is the only commercial 
centre on the island.  Approximately 76% of Little Cayman is reef-protected.  
Other natural buffers include beach ridges, coastal mangroves and seagrass 
beds that also serve to stabilize shorelines and dissipate wave energy. 
 
Little Cayman has a series of tidally influenced coastal ponds and 
interconnected wetlands along the north and south coasts.  The Island’s 
largest pond, the Booby Pond, is protected as an Animal Sanctuary and is the 
only listed Ramsar site in the Cayman Islands.  Owen Island in South Hole 
Sound and Point of Sand at the south eastern end of the island are two of the 
most unique and recreationally utilized areas of Little Cayman.  Bloody Bay 
Marine Park near Jackson Point on the north coast is extremely popular with 
divers which make up the lifeline of tourism on this Island. 
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Map 2 Elevation of the Cayman Islands 

 
Source: Lands & Survey Department, Map produced by Department of Environment, 2010 
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2.2 Climate and Natural Hazards 
 
Given its small size and island status, the Cayman Islands’ tropical climate is 
strongly influenced by the sea and prevailing winds.  Seasonal variation is 
generally typified by two seasons: wet warm summer season from mid-May 
through November and a dry cool winter season from December through 
April.   
 
 
Temperature 
 
Air temperatures average 80.8ºF per annum with the hottest month over a 
30-year average being July at 83.9ºF, and the coolest month on average is 
February at 77.2ºF.  This information is represented in Figure 1. 
 
 

Figure 1  30-Year Average Monthly Air Temperatures 
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Source: Cayman Islands National Weather Service, 2010 

 
The long term temperature trend for the past 30 years can be seen in Figure 
2. The trend very clearly shows a gradual increase in temperature. 
Temperatures peaked in 2002 and have slowly declined but this could be a 
degree of variability on the long term trend. 
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Figure 2 Long Term Average Annual Air Temperature  

 
Source: Cayman Islands National Weather Service, 2010 

 
 
Rainfall 
 
Rainfall averages 56.41 inches per annum.  October is typically the wettest 
month with 8.55 inches on average over a 30-year period (1971-2000), 
although November – the transition from summer to winter – can see the 
most unsettled weather and very heavy rainfall.  While March has over this 
30-year average been the driest month with 1.36 inches, April – the 
transition month from winter to summer – has often been the driest month of 
the year17.   
 
The long term average monthly rainfall pattern can be seen in Figure 3. This 
bar graph shows statistics composed using data from 1971-2000, the current 
30-year average utilized by the National Weather Service.  
 
 
 
 
 
 
 
 
 
 
 
 

 
                                                 
17 Cayman Islands Weather Service, http://www.weather.ky/climate/Transition.asp  
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Figure 3 Long Term Average Monthly Rainfall 
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Source: Cayman Islands National Weather Service, 2010 

 
The long term trend for rainfall totals show a sinusoidal pattern (i.e. has 
multiple maximums and minimums) as seen in Figure 4 using data from 
1957-2008. The lowest annual rainfall total recorded was 35.61 inches in 
1997 and the highest 84.50 inches in 1979. A downward trend in rainfall is 
evident over this 51-year period with 0.04 of an inch per year being the 
approximate rate of decrease.  
 

Figure 4 Annual Rainfall Totals (1957 - 2008) 

 
Source: Cayman Islands National Weather Service, 2010 
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Droughts  
Although the 1997 lowest annual rainfall total was a significant departure 
from the normal it was not regarded as a drought. The Cayman Islands 
National Weather Service definition of a drought is less than half inch of 
rainfall for more than three months. Based on this definition the Cayman 
Islands have four noted droughts: January through March 1958; January 
through March 1960; February through April 2003; and December 2004 
through February 2005.  It should be noted that all of these drought periods 
have occurred during the regular dry season.  
 
Spatial and temporal patterns 
The spatial rainfall pattern shows a marked east to west disparity, with the 
west coast being significantly wetter than the east coast. This is especially 
true over Grand Cayman. This pattern is the result of the interaction between 
daytime heating over central Grand Cayman and the prevailing easterly wind 
pattern. The rainfall pattern is bimodal (i.e. has two maximums) with 
maxima in May/June and a second in October. November through April is the 
dry season. The passage of synoptic systems such as tropical waves, tropical 
storms, hurricanes and cold fronts as isolated events have a significant 
impact on the spatial and temporal patterns. Precipitation in the region is 
influenced by the El Niño Southern Oscillation (ENSO) and the North Atlantic 
Oscillation (NAO) however up until this time there has been no research to 
give an indication to what level. 
 
Nor’westers 
 
Prevailing winds are east to south from May through October and from 
northeast during the cooler winter months of December to April or Nor’wester 
season.  Winter cold fronts from North America bring cooler temperatures, 
stronger winds and rough sea swells from the northerly quadrant. Strong 
winds and rough sea swells from the northwest accompany strong cold 
fronts, giving this weather phenomenon the local name ‘Nor’wester’.  These 
systems significantly affect the west coasts of the Cayman Islands, the 
George Town Harbour and other ports in the Sister Islands, Seven Mile Beach 
along the west coast of Grand Cayman, and boating interests throughout the 
Cayman Islands. 
 
Hurricanes 
 
Tropical low pressure systems originating from the propagation of easterly 
waves are experienced during the summer, the most severe of which are 
hurricanes (categorized on the Saffir-Simpson scale as sustained wind speeds 
over 74 mph). The ‘hurricane season’ typically lasts from June 1 to 
November 30 and represents the primary rainfall source in the Caribbean and 
the main contribution to the peak in September-October-November totals.   
 
In a statistical analysis of the spatial distribution of return periods of tropical 
storm and hurricane strikes, the Cayman Islands experienced 74 total storms 



26 

over a 156 year dataset (1852-2008) (Appendix 1).  Of this total, 9 major 
storms (Category III or higher) directly impacted the Cayman Islands: 1903 
Hurricane; 1915 Hurricane; 1917 Hurricane; 1932 Hurricane; 1935 
Hurricane; 1980 Hurricane Allen, 1988 Hurricane Gilbert; 2004 Hurricane 
Ivan; and 2008 Hurricane Paloma. This gives a return period for major 
hurricanes of 17 years. Records indicate that no category V hurricane has 
directly hit the Cayman Islands but the last four major storms have all been 
of category IV strength. Peak category IV Hurricane Ivan with a maximum 
sustained wind speed of 155 mph was the strongest direct hit. 
 
Direct hits from hurricanes have had devastating socio-economic 
consequences on the Cayman Islands. Table 1 highlights damages and losses 
from the most costly events such as Hurricane Ivan in 2004 - locally referred 
to as ‘Ivan the Terrible’ – which severely impacted the southern and eastern 
coasts of Grand Cayman leaving total losses of CI$2.8 billion in its wake.  
This represented 183% of the country’s GDP in 2003 and is by far the most 
devastating hurricane to hit the Cayman Islands18. Hurricane Paloma - the 
second strongest November Atlantic hurricane on record - caused total losses 
of CI$154 million with the passage of its eyewall over the eastern end of 
Cayman Brac19.  However hurricanes do not have to directly hit the Cayman 
Islands to cause substantial impact. Large cyclones that produced destructive 
storm surges and wave action include: Hurricane Michelle in 2001 passed 
130 miles west and north of Grand Cayman causing $28 million in damages; 
Hurricane Mitch - the strongest October hurricane since records began in 
1886 – passed 190 miles south of Grand Cayman in 1998 caused extensive 
damage to oceanfront condo properties at Northwest Point and in Spotts, and 
destroyed docks along the south coast of the Sister Islands; and in 2005 
Hurricane Wilma - with the lowest pressure in recorded history - passed 170 
miles southwest of Grand Cayman causing extensive flooding on the south 
coast.   
 

Table 1 Losses from hurricanes affecting the Cayman Islands 

 

Year Hurricane Category CPA 
(statute miles) 

Loss 
(CI$M) 

Percentage of 
GDP (Year) 

1988 Gilbert IV 24 to GCM 16 1.1 (1998)a

2001 Michelle IV 130 to GCM 22 1.5 (2001)b

2004 Ivan  IV 22 to GCM 2,800 183.0 (2003)c

2008 Paloma IV 9 to LYC 154 7.4 (2008)d

CPA = Closest Point of Approach (has to be below 75 statute miles to be considered a direct hit) 
a At current prices 2009, ESO Compendium of Statistics 2009 
b At current prices 2004, ESO Compendium of Statistics 2004 
c ECLAC 2005 
d ECLAC 2009 

                                                 
18 ECLAC 2005.  The Impact of Hurricane Ivan in the Cayman Islands. LC/CAR/L.25. ECLAC and 
UNDP, 10 January 2005. 
19 ECLAC 2009. Cayman Islands: Macro Socio-economic Assessment of the Damage and Losses Caused 
by Hurricane Paloma. LC/CAR/L.193. ECLAC and UNDP, 2 April 2009. 
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Earthquakes 
 
While not a result of climate change, earthquakes are natural occurrences 
that have the potential to amplify the Cayman Islands’ sensitivity to climate 
change and sea level rise.  The Cayman Islands sits on the boundary 
between the North American and Caribbean tectonic plates which are in 
continuous lateral movement opposing each other (Caribbean plate traveling 
eastward, Map 3).  While this appears to limit the size of earthquakes to 
under a magnitude 7 event, it is not unusual for minor tremors to be 
recorded. In December 2004 a quake of 6.8 magnitude rocked Grand 
Cayman following the devastation of Hurricane Ivan in September. The 
earthquake, short in duration, opened some small sinkholes but otherwise 
did not cause significant damage to critical infrastructure, homes or 
businesses.  However some of the measures necessary to make these islands 
earthquake resilient could also serve to climate-proof them, e.g. building 
construction techniques and code revision or enforcement.  
 
 

Map 3 Major Geologic Faults in the Northern Caribbean 

 
Source: NDAC (2009) Preliminary Vulnerability Assessment of Grand Cayman,  

Cayman Islands 
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2.3 Ecosystems and Natural Resources 
 
Major Habitat Classification 
 
Habitat classifications for all three islands were recently completed under a 
Darwin Initiative grant and form the basis of the Cayman Islands National 
Biodiversity Action Plan 200920.  The following table lists the major marine, 
coastal and terrestrial habitats of the Cayman Islands.   
 

Table 2 Major Habitat Classifications for the Cayman Islands 

 
MARINE HABITATS  COASTAL HABITATS  TERRESTRIAL HABITATS 
Open sea  Maritime cliffs and ironshore  Salt‐tolerant succulents  
Coral reefs  Sandy beach and cobble  Pools, ponds and mangrove 

lagoons 
Lagoons  Mangrove  Dry shrubland 
Seagrass beds  Invasive coastal plants  Forest and woodland 
Dredged seabed  Coastal shrubland  Caves 
Artificial installations    Farm and grassland 
    Urban and man‐modified areas 

 
Source: DaCosta-Cottam et al (2009) Cayman Islands National Biodiversity Action Plan 2009  

 
 
Seasonally and tidally flooded mangrove forest and shrubland represent over 
75% of Grand Cayman however only 18% of these habitats is currently 
afforded protected status (Table 3).  With the presence of the North Sound, 
Grand Cayman not surprisingly has the largest area of seagrass beds 
comprising nearly 59% of benthic lagoon habitat, nearly half of which falls 
within marine protected areas.  Dry forest and woodland represent 15% of 
the island with only 7% of this habitat loosely defined as protected given the 
absence of legislation to establish a system of terrestrial protected areas, 
while dry shrubland makes up 6% of the land mass with 2% falling under 
protection.  Roughly 39% of Grand Cayman has been urbanized or man-
modified. 
 
The most abundant habitat on Cayman Brac is xeromorphic semi-deciduous 
forest, and although it represents important nesting grounds for the 
indigenous Cayman Brac parrot, only 6% of this habitat is protected as 
National Trust lands held in perpetuity for the people of the Cayman Islands.  
Seasonally flooded mangrove forest and woodland make up less than 1% of 

                                                 
20 DaCosta-Cottam, M., Olynik, J., Blumenthal, J., Godbeer, K.D., Gibb, J., Bothwell, J., Burton, F.J., 
Bradley, P.E., Band, A., Austin, T., Bush, P., Johnson, B.J., Hurlston, L., Bishop, L., McCoy, C., Parsons, 
G., Kirkconnell, J., Halford, S. and Ebanks-Petrie, G. (2009). Cayman Islands National Biodiversity Action 
Plan 2009. Cayman Islands Government. Department of Environment. 
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the land mass having only 0.3% the total habitat under protection.  No tidally 
flooded or fringing mangrove exists in Cayman Brac to afford additional 
storm protection.  However, 23% of all lagoonal areas contain seagrass beds 
of which only 8% is protected. Roughly 41% of the land mass is urban or 
man-modified.  
 
 

Table 3 Representation within Protected Areas for the Major Marine, Coastal and Terrestrial 
Habitat Classifications of the Cayman Islands, 2006  

 

a Acreage within Protected Area rather than percentage within Protected Area 
 

Source: DaCosta-Cottam et al (2009) Cayman Islands National Biodiversity Action Plan 2009  
 
Dry shrubland and dry forest and woodland covers 31% and 27% of Little 
Cayman respectively, of which only 5% and 4% respectively are protected.  
None of the minute amount of tidally flooded mangrove on Little Cayman 
falls under protected area status.  Roughly 17% of the island is seasonally 

All Habitats Marine and 
Terrestrial 2006 

Total area (acres) Percent within a Protected 
Area 

  
Grand 

Cayman 
Cayman 

Brac 
Little 

Cayman 
Grand 

Cayman 
Cayman 

Brac 
Little 

Cayman 
Coral reefs 12,197 5,094 4,617 33 27 40 

Lagoons 26,984 158 1,828. 53 19 66 

Seagrass beds 15,809 36 452 49 8 63 

Dredged seabed 1,334 4 12 12 0.5 34 

Maritime cliffs and ironshore 141 207  61  0.1 0 0 

Sandy Beach and Cobble 129 43 55 0.1 0.1 0 

Mangrove 16,115 43 1,183 19 0.3 3 

Invasive coastal plants 335 15 8 0.1a 0 a 0 a 

Coastal shrubland 295 259 401 0 0.1 0 

Salt-tolerant succulents 34 0 10 6 N/A 0 

Pools, ponds and mangrove 
lagoons 

2,868 34 657 6 2 17 

Dry shrubland 3,131 391 2,248 2 4 5 

Forest and woodland 7,536 4,559 1,927 7 6 4 

Seasonally flooded grassland 100 1 51 93 0 0 

Man-modified areas 17,475 3,657 403 0.3 0.7 2 
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flooded mangrove forest and woodland or mangrove shrubland but only 3% 
is protected.  Seagrass beds account for 25% of the benthic habitat of Little 
Cayman, with nearly 63% under marine protected area status.  Although 
only 7% of Little Cayman has been urbanized or man-modified, the majority 
of this activity has taken place on the coast displacing some areas of natural 
buffers. 
 
Coral reefs make up the most ecologically diverse and important marine 
habitats ranging from isolated shallow water patch reefs, exposed fringing 
reefs through to deeper spur and groove formations on all three islands and 
offshore banks.  Fringing reefs form the most visible and perhaps physically 
significant of the coral reef formations as they are critical components in the 
natural protection and formation of the Cayman Islands’ many important and 
attractive coastal features such as clear calm lagoons and sandy beaches.   
Fringing reefs surround approximately three quarters of Grand Cayman and 
Little Cayman’s coastline, while only one quarter of the Brac is afforded 
protection from offshore fringing reefs. This disparity in reef protection is the 
principle reason for the greater presence of sandy beaches, seagrass beds 
and sheltered lagoons on both Grand Cayman and Little Cayman.  
 
Various coastal habitats in all three islands have been identified as important 
nesting habitat for local and migratory birds, such as the tropicbird 
(Phaethon lepturus) habitat along Grand Cayman’s south-central and 
Cayman Brac’s south eastern coast, and Cayman Brac’s north-eastern bluff 
face for the brown booby colony (Sula leucogaster).  Little Cayman’s Booby 
Pond is the largest rookery of Red Footed Booby (Sula sula) in the Caribbean.  
Furthermore, nesting by green (Chelonia mydas) and loggerhead (Caretta 
caretta) sea turtles occurs on beaches throughout all the islands. The lagoons 
of all three islands also support culturally important marine resources such as 
queen conch, spiny lobster and whelk. 
 
Protected Areas 
 
First established in 1986 throughout the Cayman Islands, a system of marine 
protected areas, known locally as Marine Parks, has afforded marine resource 
protection to approximately one-third of the islands’ total coastal shelf area. 
The Marine Parks system encompasses three major zones to accommodate 
different types and levels of use.   The highest level of protection is through 
designation as an Environmental Zone.  Only one of these zones currently 
exists, located on Grand Cayman. This 4,169 acre mangrove and seagrass 
dominated set aside area is a complete "no use" zone with no in-water 
activity permitted other than the passage through of boats at 5 knots or less.  
Of particular interest to this area, and unique to only this zone, is the 
extension of the protection inland by approximately 1000 feet to include  
tidally flooded coastal mangrove.   
 
Marine Park Zones represent the next level of protection in which no 
extractive use of the coral reefs they predominantly protect is permitted for 
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any marine resources alive or dead. Watersports activities are permitted, but 
anchoring of vessels larger than 60 ft is not allowed. A total of 3,677 acres of 
Marine Parks are found on all three islands but this protection does not 
extend to any of the neighbouring coastal habitats. 
 
Replenishment Zones are essentially fisheries management zones found on 
all three islands, encompassing a total of 12,886 acres of lagoon and shallow 
reef habitat. These zones provide protection to culturally important conch 
(Strombus gigas) and lobster (Panulirus argus) populations.  For finfish there 
are gear restrictions and only line fishing is permitted.  
 
Superimposed within the Marine Parks system, Wild Life Interaction Zones 
and No Diving Zones have also recently been developed to address and 
manage user conflicts.  
 
Important spawning aggregation sites (SPAGS) for the Nassau grouper 
(Epinephelus striatus) are also designated through the Marine Conservation 
Law (1978), the primary legislation that provides for marine protected areas 
in the Cayman Islands.   
 
Comparatively, terrestrial protection is severely restricted due to the lack of 
enabling legislation and is limited to Animal Sanctuaries under the existing 
Animals Law (1976).  Four Crown owned mangrove coastal ponds and their 
surrounding buffer habitat totalling 341 acres, have been declared Animal 
Sanctuaries, restricting activities such as hunting or collection and other 
forms of deliberate disturbance and littering.  
 
The National Trust for the Cayman Islands, under the National Trust Law 
(1987), has purchased or secured approximately 3,109 acres of ecologically 
or culturally key terrestrial areas on all three islands declaring them 
inalienable for the people of the Cayman Islands and indirectly affording 
them a measure of protection through private ownership and a commitment 
to manage these areas in their natural state.   
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Map 4 Habitat Classifications and Protected Areas for Grand Cayman 

 
Source: Cayman Islands Department of Environment, 2010 
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Map 5 Habitat Classifications and Protected Areas for Cayman Brac 

 
Source: Cayman Islands Department of Environment, 2010 



34 

Map 6 Habitat Classifications and Protected Areas for Little Cayman 

 
Source: Cayman Islands Department of Environment, 2010 
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2.4 Economy 
 
The Cayman Islands, a country of 52,830 people (2009), has enjoyed one of the 
highest standards of living in the Western Hemisphere with a gross domestic 
product (GDP) per capita of CI$44,197 in 2009 (Table 4). The Islands have 
witnessed tremendous economic growth from the development of financial 
services in the late 1960s and tourism in the early 1970s as the key foreign 
exchange earning sectors.  
 
Economic success has been accompanied by rapid population growth - an annual 
rate of over 4% since the 1980s - due to an influx of non-Caymanians to service 
the finance and tourism sectors21, which employed 10.1% and 11.4% of the total 
2008 workforce, respectively22.  
 
Construction and real estate activities round out the main economic sectors in 
the Cayman Islands and are tied to both key sectors but also driven by demands 
from an ever growing population.   
 
The narrow revenue base from these economic activities at the best of times 
must provide public services that citizens have come to expect as well as fund 
new capital projects made necessary by an expanding population. Like many 
small island developing states, recessionary periods prove extremely difficult for 
these Islands to withstand as they suffer diseconomies of scale and lack 
widespread economic diversification.  The current global recession has 
significantly impacted all sectors of the Cayman Islands economy, with a further 
deepening perhaps yet to come. This will have serious implications for 
Government’s prioritization of climate change issues amidst addressing 
immediate economic woes. 
 
 
Financial Services 
 
The Financial Services industry is susceptible to external shocks such as the 
current global economic crisis. In 2009, the number of licenses for captive 
insurance companies was the only sub-sector indicator which showed a moderate 
rise of 3 licenses, or 0.4%. The structure of the insurance industry remained as 
in the previous year (Figure 5) with healthcare and workers’ compensation as 
dominant types.  
 
The total assets registered in the Cayman Islands increased by 21.1% from 2008 
at US$44.7 billion in 2009 with North America being the principal risk location 
comprising nearly 89.7% of total companies registered.  
 
 
 
 

                                                 
21 ESO, 2009. Ch. 11. Population and Vital Statistics. In: Statistical Compendium 2008. Economics and Statistics 
Office, Cayman Islands Government, George Town, Grand Cayman. 
22 ESO, 2009. The Cayman Islands’ Labour Force Survey Report Fall 2008. Economics and Statistics Office, 
Cayman Islands Government, George Town, Grand Cayman, April 2009. 
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Table 4 The Cayman Islands Economic Performance: Summary Indicators 
 

 
* The 2007 GDP was estimated based on the System of National accounts (production approach). 
Figures for 2008 and 2009 are estimated using economic indicators. 
 

Source: ESO (2010) The Cayman Islands’ Annual Economic Report 2009 
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Figure 5 Captive Insurance Licences by Class of Business, 2009 

 
Source: ESO (2010) The Cayman Islands Annual Economic Report 2009 

 
Downturns were recorded in mutual funds registration (-3.5%), stock exchange 
listings (-16.9%), and new company registrations (-33.7%) while banks and 
trusts company registrations continued to fall, this time by 4.3%. As in previous 
years, banks from Europe and the United States continue to comprise the 
majority of the licenses (Figure 6).   
 
 

Figure 6 Number of Banks by Region, 2009 

 
Source: ESO (2010) The Cayman Islands Annual Economic Report 2009 

 
Banks lent or advanced some CI$2.8 billion in 2009 with personal lending 
continuing to represent the bulk of this activity (Figure 7).  Borrowing in the 
hotels & restaurants, and construction sectors jumped significantly over 2008, 
while the retail sector showed the most dramatic reduction by over 60% in the 
same period23.  

                                                 
23  ESO, 2010. Ch. 6. Monetary and Financial Services. In: Statistical Compendium 2009. Economics and 
Statistics Office, Cayman Islands Government, George Town, Grand Cayman. 
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Figure 7 Resident Loans & Advances by Borrower, 2009 

 
Source: ESO (2009) Statistical Compendium 2008 

 
 
 
Tourism 
 
The Cayman Islands has witnessed a steady year-on-year increase in both air 
and cruise ship passenger arrivals over the last 30 years, with the total numbers 
peaking at 2.2 million visitors in 2006 (Figure 8). Since then air or stay-over 
visitors have continued to increase while the number of cruise arrivals have 
declined.  By 2008 the total tourist arrivals had decline to 1.86 million.   
 
Tourism activity contracted in 2009 as air and cruise arrivals decreased by 
10.2% and 2.1% respectively, to put the total visitor arrivals to 1.79 million or a 
decline of 3.4% relative to the previous year.  
 
Overall, arrivals from all regions within the USA (the largest market for stay-over 
arrivals in the Cayman Islands) were lower. This downturn was also noted for 
other regions including Canada and Europe. 
 
In contrast, the visitor expenditure from both stay-over and cruise ship arrivals 
in 2008 was CI$433 million, a moderate rise since 2006 (Table 5)24.  While stay-
over visitors accounted for only 16.3% of total tourist arrivals in 2008, they 
contributed 72.74% to total visitor expenditure and cruise ship visitors 27.26%, 
more that one-quarter of the total expenditure. 
 
 

                                                 
24 ESO, 2010. The Cayman Islands’ Annual Economic Report 2009.  Economics and Statistics Office, Cayman 
Islands Government, George Town, Grand Cayman, May 2010. 
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Figure 8 Air and Cruise Arrivals to the Cayman Islands, 1976-2008 

 

 
Source: The Tourism Company (2009) A Revised National Tourism Management Plan 2009-2013 

 
 

Table 5 Visitor Expenditure, 2000-2008 

 
Source: ESO (2010) Statistical Compendium 2009 
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Although stay-over numbers have rebounded to pre-Ivan levels, air arrivals and 
cruise passenger numbers significantly decreased in 2009, largely due to the 
onset of the global recession. Despite this, air arrivals from the USA grew overall, 
maintaining the biggest market share of 79.1%, while Canadian stay-over 
tourists grew slightly more, making up 6.3% of the total market (Figure 9).  
 
 

Figure 9 Air Arrivals by Country of Origin, 2009 

 
Source: ESO (2010) Statistical Compendium 2009 

 
 
Construction  
 
In 2009, this sector declined with the collapse of non-residential constructions. 
The total value of building permits reached $355 million (or 29.3% lower than in 
2008), the lowest level since 2005.  
 
In the non-residential sector, building permits plummeted by 56.9% from $269.1 
million in 2008 to $115.9 million. Steep declines were recorded across all 
categories: commercial (-69.6%), industrial (-91.4%) and government (-54.0%). 
Construction values in the residential sector, despite losing some momentum, 
demonstrated growth of 2.5%. The upbeat performance was solely due to 
housing construction which reached $146.4 million. In all, residential building 
permits rose from $233.2 million to $239.2 million in 2009.  
 
The new multi-million dollar homes and large-scale property development led 
building permits of houses surging by 25.6%. This increase offset the marked 
slowdown in the apartment/condominium category, which compared to a year 
ago, decreased by 20.5% to reach $92.7 million in 2009. The ‘Other’ category 
also saw phenomenal growth, when compared to a year ago, rising by 155.6 
percent to settle at $35.0 million. 
 
In terms of number, building permits rose by the 5.9%. While 1,145 such 
permits were issued in 2009 compared to the 1,081 in 2008, only two categories, 
‘house’ and ‘other’ registered increases while the rest declined (Table 6). 
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Table 6 Grand Cayman Building Permits, 2006-2009 

 
Source: ESO (2010) The Cayman Islands Annual Economic Report 2009 

 
The value of planning approvals also fell by 14.6% to reach $434.2 million. Most 
of the categories of planning approvals dropped with the exception of other, 
apartments and houses that rose by 29.3%, 142.% and 8.2 respectively (Table 
7). 
 

Table 7 Cayman Islands Planning Approvals, 2006-2009 

 
Source: ESO (2010) The Cayman Islands Annual Economic Report 2009 

 
 
Real Estate  
 
Real estate activity suffered a severe contraction in 2009 as the total volume of 
traded properties hit a seven-year low of only 2,287. This represents 12.4% 
despite a reduction in stamp duties, which made property purchase cheaper for 
buyers during the months of April to September.  
 
Freehold property, the main type of traded property, declined by 10.7%. In line 
with global adjustment in real estate prices, traded property values shifted 
downwards with leasehold property plummeting from $76.2 million in 2008 to 
$19.5 million in 2009. This represents a reduction of 74.4%. Freehold property 
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values receded to $397.0 million from $558.1 million, or -28.9% recorded a year 
ago.  
 
Across the different types of traded freehold properties, there were broad- based 
declines in average prices: 4.9% for condominiums, 8.2% for raw land and 
17.7% for residential property (Table 8). Commercial and industrial properties 
registered the sharpest price downturns in the review period. 
 

Table 8 Freehold Property Transfers, 2007 – 2009 

 
Source: ESO (2010) The Cayman Islands Annual Economic Report 2009 

 
 
Utilities and Telecommunications 
 
Utilities 
 
In 2009, local electricity production rose by 2.0% to 608.8 megawatt hours 
(MWh). This was in response to a 2.2% increase in demand to 559.8 MWh in 
December 2009. All categories of electricity consumption expanded: commercial 
(0.1%), residential (4.5%) and public lighting (5.3%). Water consumption also 
increased by 5.8% in 2009 (Table 9). 
 
 

Table 9 Utilities Production and Consumption, 2007 – 2009 

 
Source: ESO (2010) The Cayman Islands Annual Economic Report 2009 
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Telecommunications 
 
In 2009, the total number of paid telecommunication minutes increased by 
24.6% to 435,362. There was an increase in ‘package deals’ coupled with 
reductions in the unit cost of telecommunication during the period. Similarly, the 
number of telephone lines (fixed lines and mobile) also increased by 8.0% during 
the same period (Table 10). 
 
 
 

Table 10 Telecommunication Sector Indicators, 2007 – 2009 

 
1. Using end of year number of households  
2. N.B. Revised figures (for Fixed and Mobile Lines in Service and Domestic and Int’l Minutes) for 
periods 2007 – 2008 
 

Source: ESO (2010) The Cayman Islands Annual Economic Report 2009 
 
 
 
Central Government 
 
The current global financial crisis, like past economic downturns in the US, has 
hit the Caribbean region particularly hard.  In 2009, the Cayman Islands’ overall 
fiscal position worsened as revenue collection declined at a faster rate than the 
decline in expenditure, causing increased indebtedness. The decline in 
expenditure was achieved primarily by significant cuts in capital expenditure and 
personnel costs although these were offset by increases in subsidies to some 
statutory authorities25. 
 
A reduction in central government revenue coupled with high capital expenditure 
ignited the overall fiscal deficit to widen for the third consecutive year to settle at 
$149.3 million (or 6.0% of GDP) in 2009 as compared to $131.1 million (or 4.9% 
of GDP) a year ago (Figure 10).  
 
 
 
 

                                                 
25 ESO, 2010. The Cayman Islands’ Annual Economic Report 2009. Economics and Statistics Office, Portfolio 
of Finance and Economics, Cayman Islands Government, Grand Cayman, May 2010. 
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Figure 10 Central Government Fiscal Balance, 2006-2009 

 
Source: ESO (2010) The Cayman Islands Annual Economic Report 2009 

 
 
The expansion in net borrowings during 2009 resulted in an increase in the 
central government’s outstanding debt to total $512.5 million as at December 
2009 (Figure 11) from $354.9 million as at end 2008. This placed the debt-to-
GDP ratio at 20.6%, higher than the 13.1% as at December 2008.  
 

Figure 11 Central Government Outstanding Debt & Debt-to-GDP Ratio, 2006-2009 

 
Source: ESO (2010) The Cayman Islands Annual Economic Report 2009 

 
Record high fuel prices in summer 2008, the onset of a global recession and 
increased cost of borrowing are compounding problems that many small island 
developing states can ill afford, including the Cayman Islands which does not 
receive any direct budgetary support from the UK Department for International 
Development or The Foreign & Commonwealth Office. These factors divert scarce 
resources away from government’s development agenda and present further 
challenges to funding adaptation responses that are currently at the lower end of 
government priorities.  
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2.5 Population Centres & Critical Infrastructure 
 
Population growth in the Cayman Islands since 1970 has been at an 
unprecedented rate not often seen in a single generation. The Islands 
experienced a 428% increase in population between 1970 and 2006, at an 
average rate of 4.73% per year.  At this rate, with all other socio-economic 
trends being equal, the Islands could reach a population of 134,000 by 2026 
(Figure 12)26. This could have widespread implications for many areas of 
government policy including climate change adaptation: from the siting of new 
public infrastructure and communities to the capacity of the healthcare system to 
respond to various climate and non-climate related cases.  
 
 

Figure 12 Population of the Cayman Islands, 1970-2006  
With the Average Growth Rate Trend of 4.73% per year Projected to 2026 

 
Source: Pedley (2007) 

 
The majority of the population is concentrated in the districts of George Town, 
West Bay and Bodden Town (Figure 13).  While the Sister Islands’ population and 
density per square mile has increased over the same period, its share of the 
overall Cayman Islands’ population continues to decrease, much like North Side 
and East End districts (Map 7).   
 

                                                 
26 Pedley, P., 2007. Population Scenarios: Past Trends and Future Possibilities. Policy Brief 05/07. Prepared for 
the Chief Secretary and The Portfolio of Internal and External Affairs, December 2007. 
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Figure 13 Population by District, 2008 

 
Source: ESO (2009) Statistical Compendium 2008 

 
 
The National Assessment of Living Conditions (NALC) assessed the welfare of the 
Cayman Islands’ population in 2006/2007: 3.7% of the population (1,955 
individuals) or 3.1% of households (575 households) were found to be living 
below the vulnerability line27.  The highest level of income vulnerability is in 
Cayman Brac.  
 
As with most small islands, critical infrastructure (sea ports, airports, roads, fuel 
terminals, utilities, emergency response and key government facilities,) and 
economic activities that support the main population centres have developed 
linearly along the coastline or within close proximity to the coast, many in 
hazard-prone areas.  Areas on Grand Cayman vulnerable to present-day climate 
hazards such as flooding from hurricanes, storm surges and high winds have 
been identified in a preliminary vulnerability assessment conducted by the 
Natural Disasters Assessment Consulting Group in 2009 and ranked in relation to 
level of exposure of these hazards (Table 11). Map 8 is a geographical 
representation of the level of exposure to these hazards and the level of physical 
vulnerability of the critical infrastructure identified in the assessment.  No similar 
assessments have been conducted for Cayman Brac or Little Cayman to date. 
 

Table 11 Areas and Level of Exposure to Natural Hazard in Grand Cayman 
 

 
Source: NDAC (2009) Preliminary Vulnerability Assessment of Grand Cayman, Cayman Islands 

 

                                                 
27 Kairi Consultants Ltd., 2008. Cayman Islands National Assessment of Living Conditions 2006/2007: Volume I 
Main Report. Caribbean Development Bank, April 2008. 
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Map 7 Population Percentage by District, 1960-2007 

 
Source: Survey of Living Conditions (2007), Map produced by Department of Environment 2010 
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It is interesting to note that the majority of the 48 critical facilities identified have 
a low level of vulnerability (Figure 14).  Those emergency response facilities with 
a high level of vulnerability include the West Bay Fire Station, Bodden Town 
Clinic and Bodden Town Police station.  The only Government facility with a high 
level of vulnerability is the George Town dock and port.  Two utilities are similarly 
categorized and are the Texaco and ESSO fuel terminals. 
 
 

Figure 14 Percentage of the Level of Vulnerability of Critical Facilities on Grand Cayman 

 
Low 
Vulnerability 

Low exposure to any of the identified main hazards at the Cayman Islands. The 
critical facility is located inland and well above sea level. 

Moderate 
Vulnerability 

Moderate exposure to at least floods and storm surges. The facility is located in a 
zone that is impacted by hurricane categories 4 and 5 that take place approximately 
every 100 years. 

High 
Vulnerability 

High exposure to at least floods and storm surges and to a lesser degree to tsunamis. 
The facility is located in an area exposed to hurricanes of category 3 (and above) that 
hit the islands once every 9.06 years. 

Very High 
Vulnerability 

Very high exposure to floods and storm surges and to a lesser degree to tsunamis.  
The facilities located in a zone where coastal flooding and wave action are the 
highest during hurricanes of categories 1 and 2 (and above).  On average these kinds 
of hurricanes hit the Cayman Islands every 2.23 years. 

Source: NDAC (2009) Preliminary Vulnerability Assessment of Grand Cayman, Cayman Islands 

 
 



49 

Map 8 Areas showing the vulnerability and exposure of critical facilities to natural hazards in Grand Cayman 

 
Source: National Disaster Assessment Consulting Group (2009) Preliminary Vulnerability Assessment of Grand Cayman, Cayman Islands 
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3. REGIONAL CLIMATE CHANGES 
 

3.1 Observed Climate Changes 
 
Box 1 summarizes changes and trends in climate parameters that have been 
observed across the Caribbean during the 20th century.  While the Earth has 
warmed on average by 0.74˚C (ranging from 0.56˚C to 0.92˚C) over the last 
hundred years, the warming seen in the Caribbean of 2˚C over the same period 
has been well above this global mean temperature28. Generally wetter winter 
conditions have prevailed in the Northern Caribbean, which includes the Cayman 
Islands, compared to the southern and eastern Caribbean29. Trends have shown 
a decrease in total precipitation regionally, but an increase in rainfall intensity on 
rainy days. These regional trends have manifested as increased floods as well as 
droughts which are causing water scarcity issues in the eastern and southern 
Caribbean. The region also witnessed more incidences of extreme temperature-
related stress events to humans, animals and plants. More frequent outbreaks of 
pest infestation as well as more prevalent coral bleaching have been observed30. 
Locally, the change in rainfall patterns has become a frequent topic for 
conversation as residents observed the seeming delay in the start of the rainy 
season in recent years.  Further, out of season heavy rainfall events have been 
observed such as that of January 2003 when over 11 inches fell, well above the 
long term monthly average of 1.96 inches.   
 
Hurricanes 
 
Hurricane activity since 1995 has shown a marked increase with the number of 
category 3 to 5 hurricanes in recent years being twice the 1970-1995 average 
due to steady rise in equatorial sea surface temperatures (SSTs) (Figure 15)31.  
Between 2000 and 2009 there have been eight hurricanes reaching Category 5 
intensity, a number never before observed in a 10-year period32.  The 2005 
Atlantic hurricane season was the busiest on record, shattering records that have 
stood for decades including most named storms, most hurricanes and most 
Category 5 storms. The season saw 28 named storms, including 13 hurricanes, 
of which seven were Category 3 or higher. In the Cayman Islands post-Ivan 

                                                 
28 Mimura, N., L. Nurse, R.F. McLean, J. Agard, L. Briguglio, P. Lefale, R. Payet, and G. Sern, 2007. Small 
Islands. In: Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to 
the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. [M.L. Parry, O.F. Canziani, 
J.T. Palutikof, P.J. van der Linden, and C.E. Hanson (eds.)]. Cambridge University Press, Cambridge, UK, 687-
716  
29 New et al, 2001 in Sear et al, 2001. The Impacts of Global Climate Change on the UK Overseas Territories: 
Technical Report and Stakeholder Survey. Natural Resources Institute, University of Greenwich, Kent, UK and 
Tyndall Centre for Climate Change Research, University of East Anglia, Norwich, UK. 
30 Trotz, U.O, 2008. “Climate Change Adaptation and Mitigation in the Tourism Sector: Climate Change in the 
Caribbean.” 1st International Capacity Building Seminar on Climate Change Adaptation and Mitigation in the 
Tourism Sector, Balliol College, University of Oxford, 8 April 2008. 
31 Muir-Wood, R., 2008. “Climate Change & the Cayman Islands – Building Resilience.” Presentation to 
Cayman Business Outlook, January 17th 2008. 
32 Nurse, L. Senior Lecturer, Centre for Resource Management and Environmental Studies, UWI, Barbados. 
Personal communication, 23 February 2010. 



51 

recovery efforts were still ongoing when Hurricanes Arlene, Dennis, Emily, Wilma 
and Gamma had to be contended with during the 2005 season.  
 
A change in hurricane tracks was observed, especially the development later in 
the season of systems in the western Caribbean that moved eastward.  Many 
hurricanes, including those reaching category 5 intensity, have formed south and 
west of Grand Cayman and tracked north and northeastward to threaten these 
islands33. West to east tracking storms tend to move faster, testing regional early 
warning systems, and preparedness and response plans. Hurricanes becoming 
more intense in a shorter period of time have also been observed, e.g. Wilma 
intensified from a tropical storm to a category 5 hurricane in 24 hours34. 
 

Box 1 Regional Climate Change Observations over the last century 
 
CHANGE FACTOR  IMPACT 

Temperature   1950s to present: 2.0˚C change detected  in surface air  temperature  for 
the Caribbean region or 0.5˚C per decade from 1971 to 2004  

 Higher minimum  temperatures,  higher maximum  temperatures,  and  a 
decreasing diurnal temperature range recorded   

 1950s to present: number of really hot days  increasing, number of cool 
days and nights decreasing 

 1.5˚C warming of the Caribbean Sea  

   

Rainfall   Differences in rainfall between the north and south Caribbean 

 Maximum  number  of  consecutive  dry  days  decreasing  and  number  of 
heavy rainfall events increasing  

 Wetter  winter  conditions  in  the  Northern  Caribbean  (includes  the 
Cayman Islands) 

 Drier summer months observed in recent decades region‐wide  

 Frequency of droughts increased since the 1960s (especially in Cuba) 

 Less late season rainfall observed in El Niño years 

   

Storms and  
Hurricanes 

 Greater hurricane activity in 1930s‐1960s compared to 1970s‐1980s and 
first half of 1990s   

 Since  1995:  above  normal  total  number  of  hurricanes  in  all  but  two 
hurricane  seasons  (1997  and  2002  due  to  El Niño  effects  that  reduce 
activity in the North Atlantic)  

 Recent extreme period may be  similar  in  level  to  that of  the  late 19th 
century  

 Number  of  storms  reaching  category  4  and  5  intensity  has  increased 
globally since 1970 

   

Sea Level Rise   Global sea level rise over last 100 years: 17 cm (0.6 ft) 

 Mean relative sea level rise of 1 mm/yr in the Caribbean 

 17 mm/decade increase recorded since 1850 in Key West, Florida  

 Considerable regional variation in sea level changes 

                                                 
33 Trotz, N., 2008. Vulnerability and Capacity Assessment Workshop, Grand Cayman, Cayman Islands, 21-22 
October 2008. 
34 Trotz, N., 2008. ProVention/ IFRC Caribbean Workshop on” Climate Change Community Resiliency in the 
Caribbean.” Port of Spain, Trinidad, February 8 2008. 
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Figure 15 Category 3 to 5 Atlantic Basin Hurricanes, 1901-2005 and 5-Year Running Average 

 
Source: Risk Management Solutions (2007) in Muir-Wood (2008) 

 

3.2 Projected Climate Changes 
 
Box 2 summarizes climatic and related changes expected across the Caribbean 
during this century. No consensus has been reached on whether the frequency of 
hurricanes will increase, however there is general agreement that more category 
4 and 5 storms is likely to occur.  While surface warming is expected to be lower 
than the global average, the region will likely experience temperature increases 
of at least 2˚C by the 2050s and up to 4.3˚C  by the 2080s and beyond35.   
 
Rainfall  
 
Overall, drier conditions across the Caribbean are expected, but less certainty 
surrounds how regional rainfall regimes will change. Regional precipitation is 
more difficult to project than temperature because current Atmospheric-
Oceanographic Global Circulation Models (AOGCM) typically have a resolution of 
200 km which is insufficient to accurately distinguish small islands from ocean 
surfaces. Assessments are further complicated by not well understood influences 
of ENSO on rainfall and climatic processes such as the Caribbean mid-summer 
drought. Further, tropical storm and hurricane projections from different models 
are often inconsistent given insufficient information on sea surface temperature 
changes to determine regional distribution of cyclone changes.  Large deviations 
among models also make regional distribution of sea level rise (SLR) uncertain 
and the number of models addressing storm surge is limited. The importance of 

                                                 
35 Brown, N, 2008. Climate Change in the UK Overseas Territories: An Overview of the Science, Policy and 
You. Joint Nature Conservation Council, Peterborough, UK. 
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Regional Circulation Models at high resolution (50 km and 25 km) is therefore 
important for meaningful regional climate prediction and the development of 
climate change impact scenarios36. 
 

Box 2 Regional Projections of Climate Change over the next century 
 
CHANGE FACTOR  IMPACT 

Temperature   Rates  of warming  in  the  region  expected  to  be  lower  than  the  global 
average 

 2050s: Increases between 2.0˚C and 2.8˚C 

 2080s: Increases of 3.1˚C to 4.3˚C 
   

Rainfall   Changes  in  rainfall  patterns  expected  with  generally  heavier  rainfall 
events  

 Regional variations expected  

 2050s: decline in rainfall over the Greater Antilles 

 2100: significantly less rainfall region wide in the summer wet season  

 Conditions likely to become more El Niño‐like, i.e. drier Caribbean region 
   

Storms and  
Hurricanes 

 Stronger hurricanes (category 4 and 5) expected  

 Substantially more rainfall and peak winds intensity  

   

Sea Level Rise   Changes in the Caribbean expected to be near the global mean 

 2100: 18 cm  (low emission scenario)  to 58 cm  (high emission scenario) 
(IPCC conservative estimates) 

 2100: 2 m to 3 m global sea level rise (thermal expansion of oceans and 
surface melting of Greenland and West Antarctic Ice Sheets) 

 
 
A significant body of research on temperature, rainfall, hurricane and sea level 
rise projections is being undertaken by the Caribbean Institute for Meteorology 
and Hydrology (CIMH) based in Barbados, Climate Studies Group Mona (CSGM) 
at the University of the West Indies in Jamaica, Instituto de Meteorologia 
(INSMET) in Cuba, and the Caribbean Community Climate Change Centre 
(CCCCC) in Belize, as part of a regional modeling network. The PC-based PRECIS 
Model (Providing Regional Climates for Impact Studies) with higher resolution of 
50 km and 25 km is being used by these regional institutions to provide 
projections for regional climate change scenarios.  From this climate change 
impacts can be evaluated and adaptation measures identified.  Map 9 illustrates 
the type of results that can be generated from the online version of the PRECIS 
model: precipitation for 2020 using the IPCC SRES A2 scenario, which represents 
a relatively high global CO2 emissions future. The projection shows that by 2020 
daily rainfall in January might be 1.8 to 2.0 mm less over the majority of Grand 
Cayman compared to the 1961-1990 average. The situation is less severe for the 
Sister Islands with rainfall decline per day in the same period on the order of 1.2 
to 1.6 mm relative to the baseline. 
 
                                                 
36 Trotz, U.O, 2008. “Climate Change Adaptation and Mitigation in the Tourism Sector: Modeling and 
Forecasting Climate Impacts in Development Countries and Small Island Developing States.” 1st International 
Capacity Building Seminar on Climate Change Adaptation and Mitigation in the Tourism Sector, Balliol 
College, University of Oxford, 8 April 2008. 
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Map 9 PRECIS model output for Precipitation for 2020 under SRES Scenario A2  

 
Source: PRECIS-CARIBE website, 2010 

 
PRECIS can be used to look at a number of other meteorological variables such 
as temperature and higher stratosphere wind outputs to extrapolate what may 
happen with hurricane formation in the western Caribbean37. 
 
Sea Level Rise 
 
The total 20th-century rise in sea level globally was 0.17 m or slightly more than 
half a foot38.  Global average sea level rose at a rate of 1.8 mm per year between 
1961 and 2003, with a marked acceleration of 3.1 mm per year between 1993 
and 2003.  By comparison, the Caribbean region, on average, experienced a 
mean relative sea level rise of 1 mm per year over the last century39. Regional 
variations exist in the rate, magnitude and direction of sea level change in 
response to coastal features, changes in ocean currents, difference in tidal 
pattern, seawater density and vertical movements of the land itself (uplift or 
subsistence).  A 5-year satellite data series (1993-1998) indicates that mean sea 

                                                 
37 Nurse, L., pers. comm, 23 February 2010. 
38 IPCC, 2007. Summary for Policymakers. In: Climate Change 2007: The Physical Science Basis.  Contribution 
of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. 
[Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.)]. 
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 
39 Mimura et al, 2007 
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level in the northern Caribbean was substantially greater than for the southern 
Caribbean40.   
 
Local variations also exist: over the last century the northwest coast of Trinidad 
has been rising at 1 mm per year while on the southwest coast tectonic 
movements accounted for a 4 mm per year rate of sea level change.  Annual tide 
values for the Cayman Islands from 1976 to 1988 reported to a global database 
on sea level change (managed by the Permanent Service for Mean Sea Level lab 
in the UK) showed correlation between locally observed and regional trends, 
indicating that, geologically, elevation is stable and any relative changes in sea 
levels are actually sea level rise, rather than land subsidence41.   
 
Sea level rise in the Caribbean is expected to be near the global mean of 38 cm 

(1.2 ft) for the period 1990 and 208042; consistent with the upper range of the 
low emission scenario provided in the IPCC Fourth Assessment Report (AR4). The 
upper range for the high emission scenario is a projected globally averaged sea 
level rise at the end of this century of 58 cm (1.9 ft).  The Cayman Islands 
National Weather Service, aided by the CCCCC and Cuban Institute of 
Meteorology, arrived at estimates of future sea level rise utilizing the Model for 
the Assessment of Greenhouse-gas Induced Climate Change (MAGICC). The 
model uses two greenhouse gas emission scenarios (SRES A2 and SRES B2) and 
three different climate sensitivity levels for each of these scenarios to capture the 
uncertainties associated with this parameter. For all scenarios and all sensitivity 
levels the model shows increasing sea levels. Figure 16 below shows a range of 
increase between 12 cm (0.4 ft) to 80 cm (2.6 ft) in sea levels or approximately 
0.14 to 0.91 cm per year. 
 
The IPCC AR4 estimates are primarily based on thermal expansion of the oceans, 
i.e. do not fully account for the influence of melting glaciers, ice caps and polar 
ice sheets, and are therefore considered highly conservative.  Research published 
subsequent to the AR4 has refined the rates of meltwater at the base of the 
Greenland and West Antarctic Ice Sheets and the decay of ice shelves which are 
found to be accelerating.  When these effects are taken into consideration, the 
projections for sea level rise range from 2 m (6.5 ft) to 3 m (9.8 ft) by 210043, 
some 3.5 to 5 times that of the IPCC’s maximum estimate.   
 

                                                 
40 Adapting to Climate Change in the Caribbean (ACCC) Project, 2003.  Caribbean Risk Management 
Guidelines For Climate Change Adaptation Decision Making.  Caribbean Community Secretariat. 
41 Burton, F.J. 2009. Personal communication, 26 Sept 2009. 
42 Brown et al., 2008 
43 Pew Center on Global Climate Change, 2009. Key Scientific Developments Since the IPCC Fourth 
Assessment Report. Science Brief, June 2009. 



56 

Figure 16 Sea-Level Rise Predictions under SRES A2 and B2 to 2100 
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Source: National Weather Service (2010) Climate and Weather Assessment for the Cayman Islands 

 
 
 
Despite some above uncertainties, there is enough evidence to suggest a 
precautionary approach need be applied to the issue of climate change.  The 
following section assesses the present vulnerability within various sectors of the 
Cayman Islands that is likely to be exacerbated by climate change.  
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4. KEY ISSUES FOR THE CAYMAN ISLANDS 
 
The following sections discuss the possible implications of regional climate 
projections on the Cayman Islands in the context of existing vulnerabilities, 
strengths and capacity to adapt.  In identifying these critical issues best 
judgment has been applied drawing from the growing literature on climate 
change impacts to and vulnerabilities of small islands and the Caribbean region, 
as well as local views raised during stakeholder consultations aimed at specific 
economic and social sectors. 
 

4.1 Beach and Shoreline Stability 
 
Global sea level rise projected at rates of 5 mm per year (IPCC) to 10 mm per 
year (Rahmstorf)44 is more than double the local observations of an average of 
2.4 mm per year from 1976 to 198845. The impact on beach resources, 
particularly economically important assets such as Seven Mile Beach on Grand 
Cayman, is cause for concern, as the extent of possible beach retreat under 
these sea level rise and other scenarios has not been mapped.  The density of 
recent development and inappropriate siting of structures such as seawalls, 
swimming pools and in some instances buildings in the active beach zone further 
exacerbates the problems and potential for erosion as the beaches have limited 
distances to retreat or flex naturally. Further, SMB is a very ‘leaky’ system with 
sand losses occurring under relatively benign conditions46.  Existing portions of 
this particular shoreline from Crescent Point to Royal Palms in the south and 
Boggy Sand in the north already suffer significant cyclical erosion typically when  

summer storms bring waves 
from the south.  The Boggy 
Sand area provides compelling 
evidence of beach retreat as 
sixty years ago the coastline in 
this area supported a church, 
school, market building and 
slipway, among other things, on 
land that no longer exists.  
Nor’westers, though destructive 
in terms of wave impact, 
facilitate replenishment of 
beach resources at the north 
end of the beach which are 
moved southward.  The beach is 
relatively stable if opposing sand 
transport systems remain in 
balance.  However in recent 

                                                 
44 Fletcher, C. 2008. Threats from Sea-Level Rise. In: Ka Pili Kai. University of Hawai’i Sea Grant College 
Program, Vol. 30 No.1 Building Community Resilience to Coastal Hazards, Spring 2008. 
45 Burton, F.J., 1994. Climate and tides of the Cayman Islands. In: The Cayman Islands: Natural History and 
Biogeography. Brunt, M.A. and Davies, J.E. (eds.), Kluwer Academic Publishers, Netherlands, pp.51-60. 
46 Seymour, R.J., 2000. Seven Mile Beach: A Natural History. Report to the Cayman Islands Government 
Department of Environment and the Beach Erosion Committee, 14 November 2000. 

Photo 1. Beach erosion ‘hot spot,’ southern Seven Mile 
Beach, December 2003. Courtesy of DOE 
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Photo 2. Green turtle hatchlings, Seven Mile Beach. Courtesy 
of Mark Orr 

years, strong Nor’westers have been visibly absent and unusually high tides 
combined with more southerly winds toward the tail end of hurricane season 
have favoured conditions for erosion.  
 
Beach retreat and increased erosion have far-reaching consequences for the 
economy, tourism especially, and recreational loss.  As low-lying islands any 
reduction in usable land area from sea level rise and coastal inundation has real 
estate implications. Remaining beachfront property will either become premium 
with exorbitant prices or deemed undevelopable because of insufficient setbacks. 
The potential for user conflicts to heighten in the space remaining may require 
different management mechanisms from those currently in place. The adverse 
effects on tourism infrastructure and associated economic activities that typically 
rely on beach resources cannot be overstated.  A study in Barbados showed 
beach-based tourism would be negatively affected by a 0.5 m SLR and 
associated beach erosion which on average could result in loss of up to 38% of 
the island’s total current beach resources47. 
 
The majority of storms pass to the south and west affecting beach resources 
along these coasts where a large percentage of turtle nesting activity takes place 
in Grand Cayman. Marine turtle nesting beaches are already under threat by 
inappropriate coastal development (e.g. building siting and artificial lighting 
issues), improperly managed beach activities (e.g. obstructions such as 
chairs/loungers, beach cleaning/sand fluffing practices), and irresponsible vehicle 
use on the active beach. Rising sea levels, inundation by storms and increased 
rates of beach erosion only serve to exacerbate these conditions, especially 
where coastal development has not allowed for the migration of beaches inland. 
A GIS-based study in Bonaire illustrated that a 0.5 m SLR would decrease total 
current beach area by up to 32%, with lower, narrower beaches similar to many 
in the Cayman Islands being the most vulnerable, reducing turtle nesting habitat 
by 59%48.  While appropriate coastal construction setbacks might mitigate 
human encroachment on 
nesting habitat made worse 
by sea level rise, climate 
change is also expected to 
elevate sand temperatures, 
the result of which may be a 
skewed sex ratio of 
hatchlings towards more 
females.  Studies of 
loggerhead nesting 
populations in the southern 
USA are already female 
biased and expected to 
become ultra-biased with as little as 1˚C air temperature rise and extreme levels 
of mortality expected if warming exceeds 3˚C over the next century49.  

                                                 
47 Uyarra, MC., I.M. Cote, J.A. Gill, R.R.T. Tinch, D. Viner, and A.R. Watkinson, 2005. Island-specific 
preferences of tourist for environmental features: implications for tourism-dependent states. Environmental 
Conservation (32): 11-19. 
48 Fish, .M.R., I.M. Côté, J.A. Gill, A.P. Jones, S. Renshoff, and A.R. Watkinson, 2005. Predicting the Impact of 
Sea-Level Rise on Caribbean Sea Turtle Nesting Habitat.  Conservation Biology. Volume 19 Issue 2 , 482-491. 
49 Hawkes, L.A., A.C. Broderick, M.H. Godfrey and B.J. Godley, 2006.  Investigating the potential impacts of 
climate change on a marine turtle population. Global Change Biology, Volume 13 Issue 5, 923-932. 
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The projected increase in storm intensity, storm surge and sea level will 
exacerbate flooding impacts and could change the shape of coastlines50.  Such 
was the case along Grand Cayman’s southwest coast after Ivan, where a 
particular beach temporarily expanded by as much as 400 ft. This, of course, has 
potentially serious consequences for increasing the vulnerability of any coastal 
development permitted in the wake of such events where setbacks are 
determined on the dynamic Mean High Water Mark, especially if historical data 
on the specific beach characteristic conditions are ignored in the planning 
process.  More intense hurricanes also have implications for the sand budget with 
relies on the contribution of coral reefs. Over the long term, natural beach 
replenishment and shoreline stabilization may not be able to keep pace with the 
processes that cause beach erosion.   
 
 

4.2 Marine and Coastal Ecosystems 
 
Coral Reefs 
 
Warming sea temperatures, rising sea levels and the threat of stronger 
hurricanes have the individual and cumulative potential to significantly impact 
marine ecosystems like fragile coral reefs and the services they provide.  The 
total value of reef-related shoreline protection services in the Caribbean region 
has been estimated to be between US$740 million and US$2.2 billion per year; 
however depending on the degree of development, this coastal-protection benefit 
could range from US$2,000 to US$1,000,000 per kilometer of coastline51.  When 
ecosystem services related to tourism and fisheries are added, the figure for the 
estimated regional total value of coral reefs climbs to US$3 billion52. 
 
Coral bleaching 
Most coral species are sensitive to sea temperature changes. As the Caribbean 
Sea has warmed by 1.5°C over the last 100 years, it is no surprise that minor 
bleaching events have been recorded in the warmer summers with increasing 
frequency during the last decade, forcing corals to live at or near threshold levels 
on an almost continuous basis.  The annual average maximum sea temperature 
around the Cayman Islands is 30ºC which is about the temperature threshold for 
regional corals.  During the mass (worldwide) coral bleaching event of 1998, 
local water temperatures exceeded this threshold by as much as 0.8˚C for 25 
days (August 9 to September 3), or 3.5 degree heating weeks (DHWs).  This rise 
above mean monthly temperatures affected roughly 90% of all corals on Grand 
Cayman, particularly major reef-building boulder star coral (Montastrea 
annularis) on the deep reefs and the Milliporines on the shallow reef, and 10% 

                                                 
50 Sear et al, 2001. The Impacts of Global Climate Change on the UK Overseas Territories: Technical Report 
and Stakeholder Survey. Natural Resources Institute, University of Greenwich, Kent, UK and Tyndall Centre for 
Climate Change Research, University of East Anglia, Norwich, UK. 
51 Epstein, P.R. and E. Mills (eds.) 2005. Climate Change Futures: Health, Ecological and Economic 
Dimensions.  A project of the Center for Health and the Global Environment at Harvard Medical School. 
Sponsored by Swiss Re and the United Nations Development Programme. 
52 CANARI, 2009. Climate change in the Caribbean: the case for greater investment in research and adaptive 
policies. CANARI Policy Brief No.10. 
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coral mortality at two north coast reefs at 30 ft water depth53.  In 2005, also one 
of the hottest years on record, widespread bleaching mortality was reported in 
the northeastern Caribbean. In 2009 September-October sea surface 
temperatures around the Cayman Islands have again remained elevated beyond 
the threshold by 35 days (5+ DHWs) which is set to exceed the intensity and 
severity of coral bleaching witnessed in 199854. 
 

 
Coral bleaching events in the 
Caribbean will continue over the 
next 20-30 years due to committed 
warming from GHG emissions 
already in the atmosphere.  
Regional temperature projections 
least 2˚C above pre-industrial by 
the end of the century or sooner is 
expected to far exceed the current 
mass coral bleaching thresholds 
across the Caribbean. Thus without 
any biological adaptation, the 
frequency of bleaching events will 
outpace the rate of recovery55.  
Annual and bi-annual bleaching 
events are projected in the next 30-

50 years or sooner if a rise in the thermal tolerance of corals of 1˚C is not 
realised56. Current research shows that a 1˚C rise in sea temperature would 
affect 80% of reefs throughout the Caribbean57.   
 
Bleaching correlates to ENSO cycles which have also been linked to coral 
diseases58. Bleached corals are known to be more susceptible to coral diseases, 
such as white band disease, and once dead are quickly overgrown by algae 
preventing new coral recruitment or overgrowth by neighbouring live coral tissue. 
A shift in coral community structure and reduction in cover and reef complexity 
over time is anticipated, with associated impacts on the diversity of fish 
communities and other marine species likely.  It is not known if or how much 
revenue from diving is lost locally from mass bleaching events or what the wider 
ecological implications on local fisheries are. However studies in Bonaire, with a 

                                                 
53 McCoy, C., 2004. An assessment in changes in benthic cover, coral colony morphology and community 
structure in Bloody Bay – Jackson Point Marine Park, Little Cayman, B.W.I. MSc in Marine Biology Thesis, 
University of Wales, Bangor, Wales, UK 
54 McCoy, C., Senior Research Officer, Department of Environment. Personal Communication, 5 October 2009. 
55 Simpson et al, 2009. An Overview of Modelling Climate Change Impacts in the Caribbean Region with 
contribution from the Pacific Islands, United Nations Development Programme (UNDP), Barbados, West Indies. 
56 Mimura et al., 2007. Small Islands. In: Climate Change 2007: Impacts, Adaptation and Vulnerability. 
Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate 
Change, M.L. Parry, O.F. Canziani, J.T. Palutikof, P.J. van der Linden, C.E. Hanson (Eds.), Cambridge 
University Press, Cambridge, UK, 687-716  
57 McWilliams, J.P., I.M. Cote, J.A. Gill, W.J. Sutherland and A.R. Watkinson, 2005. Accelerating impacts of 
temperature–induced coral bleaching in the Caribbean. Ecology 86(8) 2005: 2055-2060. 
58 Mimura et al 2007. 

Photo 3. Coral bleaching at Andes Reef, North coast 
Grand Cayman, October 2009. Courtesy of Croy McCoy 
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similar diving-based tourism economy, have shown that tourists’ willingness to 
pay is affected by coral bleaching59. 
 
Hurricane impacts 
While coral reefs have evolved for millennia under the influence of hurricanes, 
the combined threat and pace of recent climate change coupled with a host of 
newly introduced anthropogenic impacts including pollution, eutrophication and 
over-fishing may prove too rapid an onslaught for corals to adapt.  Research into 
the role of hurricanes in the long-term decline of Caribbean coral reefs has found 
a 17% loss in coral cover the year after an event.  More frequent or stronger 
hurricanes would reduce the ability of reefs to recover after each successive 
event, with knock on implications for fisheries, dive tourism, beach assets and 
shoreline protection.  
 
Ocean acidification 
Emerging science on ocean acidification – the lowering of ocean water pH 
(acidity) levels as carbon dioxide is absorbed from the atmosphere – reveals that 
it is yet another threat to coral reefs, other shell-forming organisms and plankton 
resulting from global temperature rise.  Since the Industrial Revolution, the 
ocean has absorbed approximately a half of the human-induced CO2 (or 525 
billion tons) that would have otherwise contributed to global warming, and in so 
doing the pH has dropped 0.1 meaning the seawater has become more acidic by 
roughly 30%60.  With increased acidity comes less dissolved carbonate available 
for calcium carbonate shell and skeleton formation which is important for corals, 
plankton and shellfish. A global average temperature increase of 2°C driven by 
450 ppm CO2 concentrations is expected to affect the rate at which reef-building 
corals form skeletons.  In the long-term, ocean acidification will likely threaten 
biodiversity, tourism and coastal protection if indeed reef structures cease to 
grow and start to physically dissolve at atmospheric concentrations of CO2 of 560 
ppm as projected61. Similarly plankton - the basis of the food chain and 
instrumental in providing half of the oxygen we breathe – will find it more 
difficult to maintain their protective shells and the impact of this on global 
fisheries and food security is clear.   
 
Impacts on reef fish communities 
Physical and biological impacts on coral reefs from rising sea temperatures and 
tropical storms can have deleterious affects on reef fish communities and algae 
composition. For example, reduced habitat through loss of reef structure may 
lead to a decrease in important herbivorous fish such as parrotfish which are 
known to assist in sand production by breaking down coral substrate through 
digestion and therefore contribute to the sand budget of beaches.  Additionally 
shifts in algal species composition from coralline algae such as Halimeda sp to 
fleshier macro algae will further reduce inputs to local sand sediment budgets.  
 
 

                                                 
59 Uyarra, MC., I.M. Cote, J.A. Gill, R.R.T. Tinch, D. Viner, and A.R. Watkinson, 2005. Island-specific 
preferences of tourist for environmental features: implications for tourism-dependent states. Environmental 
Conservation (32): 11-19 
60 Center for Ocean Solutions, Be Prepared: The Ocean in a +2°C World: A fact sheet on Climate Change and 
the Ocean. 
61 Pew Center on Global Climate Change, 2009. Key Scientific Developments Since the IPCC Fourth 
Assessment Report. Science Brief, June 2009. 
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Mangroves 
 
Coastal mangroves in the Cayman Islands will be challenged to keep pace with 
and adapt to rising sea levels.  Research in the 1990s on mangrove retreat on 
Grand Cayman suggests that the rate of mangrove peat formation may not be 
sufficient to cope with a sea level rise of 2 mm per year62.  Given the present 
global mean rate of sea level rise is 3.1 mm per year, and sea level rise in the 
Caribbean is expected to be near the global mean, it is likely that many 
coastlines will experience erosion as coastal mangroves become compromised. 
 
More severe storm surges also threaten to drown coastal mangrove systems, 
reducing their ability to function as natural buffers.  Mangroves in Grand 
Cayman’s Little Sound receded approximately 20 ft after Hurricane Ivan63.  In 
many other areas, these systems have been dissected by coastal roads which 
now impede natural drainage after storms causing mangroves to drown.  
Examples include Tarpon Lake in Little Cayman in which the mangroves were 
drowned following flooding from Hurricane Gilbert in 1988 and also much of the 
South Sound mangroves after Hurricane Ivan. In both instances there are clear 
signs of recovery in some areas although extremely slow, a reminder of how long 
these systems take to recover from one event much less successive storms 
which may become more intense and more frequent.  
 
Physical impacts to mangrove communities through wind and wave induced 
storm damage also pose a major threat.  Full recovery of mangrove communities 
may not be on a timescale equivalent to the more intense and frequent storms 
associated with climate change resulting in a net loss of coastal and inland 
mangrove communities.  In many instances increasing development pressures on 
existing coastal mangroves has already severely impacted the natural resiliency 
of mangrove communities to withstand and recover from severe events. Map 10 
shows the 7.5% loss of coastal mangroves between 1999 and 2008 alone within 
the Mangrove Buffer Zone – a 
designation in the Development 
and Planning Law which has been 
ineffective in retaining the original 
Storm Belt area.  Several examples 
exist in Grand Cayman of 
‘Mangrove Buffers’ that were too 
narrow to afford protection or 
withstand the wind and wave 
action during Hurricane Ivan; 
interestingly these areas also 
appeared to have fared much 
worse than undisturbed Buffer 
areas with large areas of 

contiguous mangroves behind 
them.   
 
 

                                                 
62 Woodroffe, 1990 in Simpson et al, 2009 
63 McCoy, M. Senior Research Officer, Department of Environment. Personal communication, 25 February 
2010. 

Photo 4. Storm-damaged red mangroves still serve shoreline 
stabilization function, South Sound, Grand Cayman. Credit: 
DOE  
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Map 10 Changes in Mangrove Buffer Zone, West Side, Grand Cayman, 1999-2008 

 
Source: Cayman Islands Department of Environment, 2010 

 
 
Seagrass beds 
 
Coastal lagoons are typically home to ecologically important resources such as 
isolated patch reefs and extensive seagrass beds.  Although seagrasses are 
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highly adapted for binding and stabilizing lose sandy substrates and dampening 
wave action they are not immune to the immense mechanical damage that can 
result from large storm events.  Recovery times for seagrass meadows damaged 
or lost during storm activity may exceed the forecasted return period for major 
storms in future climate scenarios.  Additionally loss of coral reefs and coastal 
mangroves can also result in associated impacts to closely integrated seagrass 
communities.  Alterations to local drainage patterns and increases in rainfall can 
lead to higher levels of freshwater and associated nutrient-rich terrestrial run off 
that can have impacts on seagrass productivity, community structure and 
potential diseases.  Additionally, increased sea temperatures can push 
seagrasses past their thermal tolerance threshold resulting in subsequent loss of 
the meadows. Rises in sea level and reductions in water clarity can have 
implications for seagrasses growing in deeper waters close to their minimum 
requirement for photosynthetically active radiation from natural sunlight.     
 
 

4.3 Terrestrial Resources and Biodiversity 
 
The Cayman Islands vegetation is characterized by dry forests, dry shrublands, 
seasonally flooded wetlands and extensive mangrove systems. The adaptability 
of these habitats to projected regional climate changes will be critical for the 
species they currently support. 
 
Dry Forests 
 
Dry forests have a relatively thin veneer of soil over karst limestone rock with the 
occasional deep pocket of organic material. This results in shallow root systems 
for some trees which topple relatively easily from high winds. While these 
environmental resources have evolved under the influence of historical hurricane 
damage, the cumulative impacts of more frequent storms of greater peak wind 
intensity will likely affect the adaptation responses of forests and their ability to 
support keystone species. 
 
Ecological changes to dry forests may also impact key species dependent on 
these areas for breeding, nesting or foraging.  For example the recently 
rediscovered white-shouldered bat (Phyllops falcatus) once thought to be extinct 
was found in the Lower Valley remnant dry forest.  This indigenous bat is already 
extremely threatened by direct habitat loss or fragmentation and the indirect 
effects of residential subdivisions and roads on the forest itself.  Any further 
changes to its dry forest habitat could cause its permanent disappearance. 
 
Similarly, our national bird, the Cayman parrot is also subject to these stressors.  
Additionally, although protected, Grand Cayman Parrots (Amazona leucocephala 
caymanensis) are often shot by farmers and have their nests raided by poachers.  
Climate change impacts coupled with loss of breeding sites from deforestation 
and habitat fragmentation associated with development pressures, could lead to 
a rapid population decline.  Hurricane Paloma, with sustained winds of 144 mph, 
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devastated large expanses of forest on the Bluff in Cayman Brac64 ,including the 
Brac Parrot Reserve - critical breeding habitat for the Cayman Brac parrot (A. l. 
hesterna), and other rare and endemic species. In the aftermath of Paloma, the 
parrot population decreased by approximately 50%65  It is feared that further 
deforestation and increased hurricane frequency may reduce the ability of the 
parrots to recover, from storm events.   
 
 

   
Photos 5a and b. Boardwalk in Brac Parrot Reserve before (July 2008) and after  

(November 2008) Hurricane Paloma. Courtesy of Kristan D. Godbeer 
 
 
The eye-wall of hurricane Paloma passed over the Eastern Bluff Shrubland, 
damaging roughly 90% of vegetation. The Brown booby colony on Cayman Brac 
and tropicbirds that favour coastal cliff habitats of these islands are also 
threatened by storms. More than 20 birds were lost from the Brown Booby colony 
as a result of Hurricane Paloma66. 
 

                                                 
64 Godbeer, K.D., DaCosta-Cottam, M., Bradley, P. E., Walton, R. and Sevik, T. J., 2008. Rapid Environmental 
Assessment (Terrestrial) of Cayman Brac Hurricane Paloma.  Department of Environment, Cayman Islands 
Government.  www.doe.ky 
65 Godbeer, K.D. and M. DaCosta-Cottam, 2009. Storm survivors.  ‘Flicker’, The Bulletin of the Terrestrial 
Ecology Unit, Department of Environment, Cayman Islands Government Issue 2: 1-2.  www.gov.ky. 
66 Godbeer et al, 2008. 



66 

 
Photos 6a and b. Eastern shrubland, Cayman Brac before (February 2008) and after (November 2008) 

Hurricane Paloma. Courtesy of Kristan D. Godbeer 
 
 
Wetlands 
 
A drier rainfall regime coupled with increased evaporation and soil and aquifer 
salinization could see the contraction and/or conversion of seasonally flooded 
fresh and brackish water wetlands. In Grand Cayman, development in low-lying 
areas has already significantly reduced this habitat type as well as well-
established mangrove forests (Map 11).  Competition for scarce resources could 
increase between indigenous and migratory birds for territories and foraging 
sites, which may be disastrous for local species already pushed to the edge of 
preferred habitat by development.  Conversely, warmer temperate climates may 
alter bird migrations with many species finding similar niches farther north.   
 
Invasive Species 
 
The impact of invasive species of flora and fauna is already of concern in the 
Cayman Islands and Caribbean basin. Active border security and quarantine 
measures are critical at the national and regional level to detect and prevent the 
spread of new invasives. To this end the Department of Agriculture is part of a 
regional network of government agencies focused on the threat of invasive 
species.  Climate change may make it easier for invasive species to gain a 
foothold through habitat disturbance and the availability of food and water. 
Further species-specific research may be required to determine the socio-
economic and ecological implications for protected areas and culturally important 
species such as the wild banana orchid (Myrmecophila thomsoniana), silver 
thatch palm (Coccothrinax proctorii), the Cayman Parrot (Amazona leucocephala 
caymanensis and Amazona leucocephala hesterna) and Grand Cayman Blue 
iguana (Cyclura nubila lewisi). In general it is essential to continue work on 
identifying and cataloging all native flora present in the islands. 
 
Ensuring the resiliency of these ecosystems and species to withstand unavoidable 
climate shocks underscores the importance of reducing human stressors 
wherever possible and the need “to ensure that we take the necessary steps to 
set aside areas that will serve as reservoirs of the diversity of species and 
habitats on our islands”67.    

                                                 
67 UKOTCF, 2009. Remarks from The Hon. Mark Scotland, Minister of Health, Environment, Youth, Sports and 
Culture, for the Opening Reception of the UK Overseas Territories Conservation Forum conference “Making the 
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Map 11 Changes in Wetland Area on West Side, Grand Cayman, 1976-2008 

Source: Cayman Islands Department of Environment, 2010 
 
 
 
                                                                                                                                                         
Right Connections: A conference on conservation in the UK OTs, Crown Dependences and other small island 
communities.” Grand Cayman, 30th May to 5th June 2009 
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4.4 Water Resources 
 
Water availability 
 
Over the next century, a 25-30% drier Caribbean overall68 coupled with rising 
temperatures and increased evaporation rates could have implications for local 
water availability and water quality.  Safe and reliable supplies of potable water 
for human consumption are vital for a healthy population as well as the tourism 
industry upon which the Islands depend.  Large investments in public 
infrastructure in the form of six reverse osmosis seawater desalination plants 
with a combined capacity of over 5.3 million US gallons per day and piped 
network have been made in Grand Cayman to meet the majority of drinking 
water needs.  Consolidated Water Company provides desalinated water to the 
Seven Mile Beach and West Bay areas, while the rest of the island is serviced by 
the Water Authority-Cayman (see Map 12).  The desalination plant in Cayman 
Brac is operated by the Water Authority-Cayman which supplies a limited service 
to the tourism enclave at the West End (see Map 13).  Some of the more recent 
or larger tourism facilities own and operate on-site desalination plants on all 
three islands to supply drinking water for their operations or provide potable 
water to the public in their immediate vicinity (e.g. Little Cayman).   
 
The current climate risk to water availability appears manageable on Grand 
Cayman given the existing public desalination infrastructure in place.  Climate 
change, coupled with continued population and economic growth that fuel the 
demand for services, has the potential to place increasing pressure on existing 
freshwater resources as well as intensify the need for desalination – an energy-
intensive and hence costly process.  This issue could become more critical for 
Cayman Brac and Little Cayman where the current reliance on rainwater 
catchment and abstraction from wells may be insufficient in future to support 
residential and commercial needs.   
 
Less reliable rainfall for agricultural purposes is also a concern, particularly with 
drier wet seasons expected.  Regional projections are for increased droughts 
which have historically been infrequent for the Cayman Islands (1958, 1960) 
until recently (2003, 2004, 2005) and have all occurred in the regular dry 
season– November through April.  Some regional models predict a wetter dry 
season for the northern Caribbean which may offset these effects. 
 
 

                                                 
68 Taylor, M., 2011. The Caribbean Modelling Initiative.  Climate Studies Group, Mona, Department of Physics, 
University of the West Indies, Mona, Jamaica, March 26, 2011. 
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Map 12 Grand Cayman Water Distribution Network, February 2007 

 
Source: Water-Authority-Cayman website, 2010 

Note: Areas in red have now been covered by 
the public piped water supply 
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Map 13 Cayman Brac Water Distribution Network to 2012 

 
Source: Water-Authority-Cayman website, 2010 
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Fresh groundwater resources  
There are no significant fresh water lenses in Little Cayman likely due to the 
limited size and very low-lying nature of the island.  Fresh water aquifers have 
been identified in Grand Cayman and Cayman Brac (Map 14).  The main fresh 
water lens in Cayman Brac is the Tibbetts turns lens. In Grand Cayman the 
largest of the five lenses is in East End. The two thinnest in West Bay and South 
Sound were unusable for public water supply by 1975 due to overuse and 
sewage contamination69.  The remaining viable lenses are threatened by sewage 
contamination, reduction of recharge area, sea level rise and saltwater intrusion.  
These risks have implications for long term utility of these fresh water resources 
for human consumption, agriculture and biodiversity, especially surface 
ecosystems.   
 
Changing rainfall patterns strongly influenced by ENSO and North Atlantic 
Oscillation cycles70 will affect the quantity of groundwater resources throughout 
the year and inter-annually. These phenomena can bring about longer dry 
periods that may increase the risk of drought and have implications for the 
timing and recharge rates of aquifers.  ENSO years in particular will be drier with 
less hurricane activity, augmenting the natural mid-summer (July-August) 
drought or diminished rainfall conditions.  Water Authority-Cayman regulation of 
groundwater abstraction, wastewater or trade effluent discharge, and land use 
activities over the fresh water lenses (including excavations and wastewater 
treatment) will remain critical for maintaining viable sources of fresh 
groundwater in the future. 
 

                                                 
69 Water Authority-Cayman website www.waterauthority.ky  
70 Chen, A.A. and Taylor, M.A., 2008. Enabling Activities for the Preparation of Jamaica’s Second National 
Communication to the UNFCCC: Climate Scenarios for Vulnerability and Adaptation.  In Association with the 
Climate Studies Group Mona, University of the West Indies, Mona, August 31, 2008. 



72 

Map 14 Freshwater Lenses in the Cayman Islands 

 
Source: Lands & Survey Department, Map produced by Department of Environment, 2011 


