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______________________________________________________________________________ 

ABSTRACT:  Jamaica’s coastal areas play a vital role in the social and economic life of the country.  This is 
reflected in the fact that over 50 percent of economic assets including air and sea port facilities and tourism 
infrastructure are concentrated in coastal areas.  Additionally, approximately 70 percent of the population resides in 
coastal areas.  In particular, over the past 10-15 years, the demand for coastal space has intensified considerably, 
resulting in a proliferation of both planned and unplanned developments.  This demand has persisted despite the fact 
that Jamaica’s coastal areas are highly vulnerable to natural hazards such as hurricanes and storm surges.  This poses 
a dilemma for development planners as the intensity and frequency of the hazard events has increased in recent 
years, and the continued trend towards development in coastal areas is reducing the ability of these areas to 
withstand their impact.  These repeated storm events have affected many coastal settlements and infrastructure, 
resulting in loss of lives, livelihoods, and damage amounting to billions of dollars.  This paper discusses the possible 
implications for climate change on developments in Jamaica’s coastal areas through hurricanes and storm surges.  
Development trends in coastal areas are documented by highlighting population growth and tourism-related 
development in coastal areas.  The environmental and socio-economic importance of coastal areas is looked at by 
examining the goods and services provided by coastal resources.  A contribution of historical analysis and 
empirically based predictions of future climate trends is used to determine the potential implications for coastal 
areas.  These strategies are especially critical for Jamaica in achieving its goal of developed country status by 2030 
and making Jamaica the place of choice to live, work, raise families and do business.  
______________________________________________________________________________ 
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1. INTRODUCTION 

 

Jamaica is a hazard-prone country.  The country has suffered from hurricanes, floods, storm 

surges, landslides, coastal erosion, droughts and earthquakes.   In the recent past, hurricanes have 

been the most frequently occurring hazard.  The country has experienced six storm events 

including three major hurricanes and several flood events between 2002 and 2007 that amounted 

to a total of $73.19 billion in losses. 

 

The on-going impact of extreme weather events (hurricanes, storm surges, tsunamis, floods and 

droughts) in coastal areas has given rise to specific concerns about the impact of climate change 

on coastal areas of Small Island States (SIDS) like Jamaica.�   This is because continued coastal 

development is very likely to exacerbate risk to life and property from sea-level rise and storms.  

Some of the likely impacts of climate change include loss of high value land, deterioration of 

coastal road infrastructure, degradation of beaches, disruption of livelihoods, and loss of tourism 

infrastructure.  

 

Much of the climate change impacts in Jamaica are likely to take place in the coastal areas.  

Based on the topography of the island, the available land for development and settlement is 

limited.  As such, the coastal plains have been extensively developed.  Most of the urban centres, 

industries, tourist resorts and population are located in coastal areas.  These areas are also used 

for agriculture, mining, recreation and waste disposal.  Taking these factors into consideration, 

this paper concentrates on the following topics: the geographic setting and physical environment; 

the socioeconomic importance of coastal resources; development trends in coastal areas in an 

attempt to identify the infrastructure and population at risk; and the emerging trends in climate 

change.  The paper also outlines some adaptation strategies for climate change in coastal areas. 

 

 

 

 
                                                 
�  This comes against the background of projections by the Intergovernmental Panel on the Climate Change (IPCC) of temperature rise of between 
1.1 and 6.4 degrees Celsius (2.0-11.4 degrees Fahrenheit) by 2100 and sea level rise of between 280 and 340 mm compared with 1990 levels. 
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2. GEOGRAPHIC SETTING 

 

Jamaica, the third largest island in the Caribbean (see Map 1), has an area of 10,939.7 square 

kilometers.  The island is 236 km (146 miles) long and 35-82 km (22-51 miles) wide.  The 

topography of the island consists of a highland interior with mountain ranges and limestone 

plateau and hills running the length of the island, surrounded by flat and narrow coastal plains.  

The coastal plain is less than 3.2 km (2 miles) wide along most of the north coast and areas of the 

south coast.  In other areas the plain widens, in particularly in the St. Catherine and Clarendon 

Plains and in the eastern and western ends of the island.  There are also three interior plains – St. 

Thomas-in-the-Vale, the Queen of Spain Valley and the Nassau Valley.  These plains have fertile 

soils and are prime agricultural lands.  Some of the coastal plains are swamplands with mangrove 

forests.    

 

Jamaica’s coastline, which is described as varied and irregular, is 895 km (550 miles) in length.   

This coastline supports a unique ecosystem including harbours, bays, beaches, estuaries, 

mangrove swamps, cays, coral reefs, rocky shore areas with sharp increases in elevation and 

coastal plains.  The southern coastline is characterized by long, straight cliffs, mangroves and 

black sand beaches.  The north coast is very rugged with white sand beaches.  The largest bay –

The Kingston Harbour which is sheltered by the eight-mile Palisadoes Spit, is the world’s 

seventh largest protected harbour.   

 

The south coast has a shallow shelf (less than 120 feet deep) extending for 8-32 km (5-20 miles) 

from the shoreline.  Within this area are barrier reefs and sand cays such as Booby Cay and Lime 

Cay.  Morant Cays and Pedro Cays are located further offshore (33 miles south of Morant Point 

and 40 miles south southwest of Portland Point, respectively).  Both of these cays are fishing 

bases for the island’s fishers.  There is little reef development along the south coast.  The north 

coast, on the other hand, has a plunging sea floor which plunges to depths of 1500-9000 metres 

(5,000-30,000 feet) in the Bartlett trough.  Fringing reefs are located along the north and 

northeast shorelines. 
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MAP 1: Map of the Caribbean 

 

Source: www.witiger.com/marketing/cultures.htm 

 

Climate  

The climate is tropical maritime, mainly influenced by warm trade winds and orographic 

breezes.  There are variations in rainfall and temperature based on location and altitude.  

 

Rainfall: The annual average rainfall for the island was 2,135mm in 2006.  The Blue Mountains 

and the northeast coast usually receive the highest annual rainfall, based on their location in the 

direct path of the northeast trade winds.  The southern coast usually receives the least rainfall, 

often resulting in water shortages.  There are distinct wet and dry seasons.  The two wet seasons 

are in May to June and September to November.  The driest period is usually December to 

March.   

 

Temperature: Temperatures are fairly constant all year round with fluctuations associated with 

afternoon showers and frontal systems.  The warmest months are June to August and the coolest 

months are November to December.  There are diurnal and altitudinal variations. The average 

annual temperature was 27.40 degrees celcius in 2006.   

 

Hurricanes: The geographic location of the island makes it susceptible to tropical weather 

systems such as tropical waves, tropical depressions, tropical storms and hurricanes.  The threat 

of hurricanes is heightened during hurricane season, which runs from June to November.  These 
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storms usually result in flooding, landslides, storm surges and damage from the forces of intense 

rains, high winds and high waves.   

 

 

3. OVERVIEW OF ENVIRONMENTAL AND SOCIO-ECONOMIC IMPORT ANCE 

OF COASTAL AREAS 

 

Coastal areas provide goods and services that contribute significantly to the economic life of the 

country.  The coastal plains are home to the majority of the population of the country and most 

of the economic activities.  A brief overview of some aspects of the significance of coastal areas 

is provided below. 

 

Harbours 

Sixteen of the bays around the island are utilized as commercial ports and they represent the 

main economic and population centres of the country.  The major commercial harbours are 

Kingston, Montego Bay, Ocho Rios and Port Antonio.  

Beaches 

Approximately 2.5 percent of Jamaica’s coastline is occupied by beaches and seaside parks.  The 

north coast of Jamaica consists of white sand beaches, many of which are utilized for fishing and 

recreational purposes.  The white sand beaches of Negril, Montego Bay and Ocho Rios have 

been attributed as the main contributing factor to the growth and success of the island’s tourist 

industry.  The white sand beaches have their origins in the erosion of offshore corals and 

calciferous algae.  The south coast is characterized by black sand beaches, which are formed 

from river sediments as the extent of corals is not as vast along this coast (Natural Resources 

Conservation Authority [NRCA], 1987).   

Many of the beaches of Jamaica are experiencing erosion as a result of natural and man-made 

factors.  Natural causes include hurricanes, storm waves, sea level rise, ocean currents and 

changes in river discharges.  Human activities that contribute to coastal erosion include illegal 

sand mining from beaches, sand dunes and the mouths of rivers; and shoreline alterations during 
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development and removal of the natural defenses such as mangroves and seagrass (Statistical 

Institute of Jamaica [STATIN] and NEPA, 2001). 

Fisheries  

Fishing beaches occupy approximately 1.3 percent of Jamaica’s coastline.  The marine fishery is 

mainly artisanal - open access and multi-species.  There are a number of coastal communities 

that depend directly on the marine resources for a livelihood; these include Old Harbour Bay, 

Rocky Point/Portland Cottage and Port Royal.  At the end of 2006, there were 16,585 fishers 

with 4,602 registered boats operating on 187 fishing beaches (Economic and Social Survey of 

Jamaica [ESSJ], 2006).  Average marine fish production is approximately 9,220 tonnes per year, 

valuing $2.8 billion2.   

Coral Reefs 

Coral reefs are large underwater formations created from the calcium carbonate skeletons of 

coral animals.  Most coral reefs form in warm, shallow sea waters and rise to or near the surface, 

generally in the form of a barrier reef, fringing reef, or atoll.  Coral reefs have very important 

functions to the sustainability of Jamaica’s coastline and coastal areas.  They are critical sources 

of beach sand on Jamaica’s north coast, which is vital to the tourism industry and they also 

provide nurseries for fish and other marine species.  Coral reefs protect the highly productive 

coastal wetlands, ports and harbors, and the economies they support.  The protective function of 

the reef comes from the reef buffering adjacent shorelines from wave action, storms and 

hurricanes.  The reefs also prevent erosion, property damage and loss of life.  Further, coral reefs 

contribute to the economy of Jamaica through tourism (diving tours, fishing tours) and fisheries 

(food production). 

Jamaica’s coral reefs have changed dramatically over the past 20 years.  At a depth of 10 metres, 

the coral cover along the north coast has declined from 52 percent coverage in the 1970s to three 

percent coverage in the early 1990s (NEPA, 2001).  Deeper reefs are reportedly in better 

condition.  The major causes of coral reef destruction have been diseases, hurricane damage and 

the loss of herbivores through extreme over-fishing.  Sewerage pollution, increasing 
                                                 
�  Calculated based on an estimated cost of $300 per kilogram 
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temperatures, siltation and excess nutrients are also factors influencing the deterioration of coral 

reefs in Jamaica.  Coral bleaching from increased temperatures in the ocean was reportedly most 

severe in 1995 but declined in 1998 and 1999 (NEPA, 2001). 

Mangroves  

Mangroves are trees and shrubs that grow in saline coastal habitats in the tropics and subtropics.  

Mangrove forests are found along 290 km or 29 percent of Jamaica’s coastline and cover 

approximately 97 square kilometers (NRCA, 1987).   Mangrove forests occur along much of 

Jamaica’s south coast and in isolated strands along the north coast.  Mangroves are the breeding 

habitat for many marine species, including shrimp, mollusks, mussels, clams, oysters and some 

fish.  These marine species are very important food resources for the country.  Mangroves also 

filter and assimilate pollutants in runoff, thus improving water quality.  They stabilize bottom 

sediments and protect shorelines from erosion and other effects of strong winds and waves. 

Current data on the status of mangroves are unavailable.  However, it is generally known that the 

mangrove forests of Jamaica have been declining as a result of increased land use demands by 

humans (e.g. coastal development, charcoal production).  This has resulted in loss of protection 

for shorelines.  

Swamps 

A swamp is a wetland that contains temporary or permanent flooding of large areas of land by 

shallow bodies of water.  The major swamps are the Upper Morass and the Great Morass in the 

southwest and the Westmoreland Plain; north of Savanna-La-Mar; and the Great Morass on the 

western end of the island.  Swamps provide similar functions to mangrove forests.  In many areas 

swamps have been drained to make way for development. 
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 4.  SOME DEVELOPMENT TRENDS ON COASTAL AREAS 

 

Both population growth and the expansion of economic and commercial activities continue to 

take place in Jamaica’s coastal areas.  In this section population growth, and the development 

trends in coastal areas are examined. 

 

Population 

At 2,673,800 (2006), Jamaica’s population has been growing at a relatively moderate rate (0.7 

percent on average over the past 5 to 10 years) (ESSJ, 2006).  Approximately 70 percent of the 

population resides in the coastal areas (see Map 2).  However, the growth in the main urban 

centres, which are located in coastal areas, has been significantly higher, and the trend is 

projected to continue (Appendix I).  The 10 fastest growing coastal towns grew an average of 

27.3 percent in the last inter-census period (1991 and 2001) and are projected to grow by 34.0 

percent to 1,194,844 in 2030 (PIOJ, 2004).  This growth ranged from 56.6 percent in Portmore, 

St. Catherine to 13.4 percent in Montego Bay, St. James (Table 1 and Figure 1).  The population 

density for the island in 2006 was 244 persons per square kilometer but densities in urban areas 

are much higher.   

 

This continued growth trend in population will result in increasing demands for land along the 

coast, which will increase the pressures on the already sensitive coastal ecosystems.  There will 

be need for more housing construction which may lead to deforestation, encroachment on beach 

areas, removal of coastal vegetation (mangroves), improper waste disposal and coral reef 

degradation.  
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Map 2: Population of Jamaica  

 

 

   Table 1:  Population Growth for 10 Fastest Growing Coastal Towns 

Main Urban Centres  1991 2001 % Change  
Portmore 99911 156469 56.61 
Ocho Rios 10424 15769 51.28 
Negril, Westmoreland 4111 5670 37.92 
Negril, Hanover 146 184 26.03 
Yallahs 8207 9888 20.48 
Discovery Bay 2100 2518 19.90 
Savanna-La-Mar 16629 19893 19.63 
Duncans 1868 2132 14.13 
Old Harbour Bay 5591 6344 13.47 
Montego Bay 85097 96477 13.37 
Prepared by: Population Unit, Planning Institute of Jamaica, November 20043 

                                                 
3 Assumptions: (i) In general, population growth rates for the inter-censal period, 1991 and 2001 have been used in the projections for  areas  
                              which did not reflect abnormal growth.   
                     (ii)  Growth rates have been modified for areas which reflected abnormal growth. 
                     (iii)  Growth rates for areas such as Old Harbour Bay, Old Harbour and Portmore have been modified to    
                             reflect plans to construct major housing settlements under the Highway 2000 Project.   
                     (iv)  Figures are taken from Population Census 2001 Vol. 2 STATIN and may reflect variations from those published in the  
                             Demographic Statistics, STATIN.  The projections may differ marginally from those done previously.  These variations  
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Figure 1: Percentage Change in Population for the Fastest Growing Coastal Towns  
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Commercial and Industrial Development 

The Kingston Metropolitan Area (KMA)�  includes the largest city of Jamaica, Kingston.  The 

KMA is the country’s commercial and industrial hub.  The city is located on the Kingston 

Harbour and the Palisadoes, which connects Port Royal and the Norman Manley International 

Airport (NMIA) to the rest of the island.  The KMA is one of the largest urban areas in the 

Caribbean and presently contains 26.25 percent of the country's population ESSJ, 2006).  

According to the Statistical Institute of Jamaica (2001), the population for the KMA alone, in 

2001, stood at 579,137, representing 88.8 percent of the population of Kingston and St. Andrew 

combined and 22.2 percent of the country's population.   

Kingston Harbour is a very valuable resource to the country.  In addition to its ecological 

functions - mangrove protection and waste assimilation, the Harbour provides industrial, 

commercial, shipping, fishing and recreational functions.  The Harbour is home to the Kingston 

Container Terminal5, one of the region’s leading container transshipment ports.  The value of the 

Kingston Harbour in 2002 was estimated to be US$510.31 million per annum (Natural Resources 

Conservation Authority [NRCA], 2005).  

                                                                                                                                                             
                             should not be considered of any major significance.    

4The KMA consists of the Parish of Kingston and some sections of St. Andrew.    
5 The port consists of two terminals which have a rated capacity of 2.2 Million (Twenty-foot Equivalent Units) TEUs.  The terminal is currently 
being expanded and will have a 100 percent increase (to 3.2 TEUs) in capacity upon completion in 2008. 



 11 

The three other important ports are all located on the north coast.  The Port of Montego Bay is 

situated in the second city of Montego Bay. The port is the country’s second international port 

and operations include both cargo and cruise ship activities.  There is also a marina for small 

crafts within the harbour.  The Port of Ocho Rios consists of the Reynolds Bauxite Pier (used for 

docking bauxite and cruise ships) and a dedicated cruise ship pier.  The Port Antonio Harbour is 

home to the Errol Flynn Marina, which offers 32 fixed dockage berths (European).  One of the 

main activities at the Marina is the annual International Marlin Tournament which has been 

around for 44 years and attracts participants from many countries. 

The Norman Manley International Airport (NMIA), “The Nation’s Gateway,” is located on the 

Kingston Harbour.  The NMIA is Jamaica’s primary airport for business travel and for the 

movement of air cargo.  The Airport reportedly caters to over 1.7 million passengers per year and 

handles over 70 percent (16 million kilogram) of the island's air freight (NMIA, 2007).    

Of significance is the development of the waterfront area and the Central Business District of the 

KMA with major roads and multi-storey buildings including the Bank of Jamaica, Scotia Bank 

Centre, the Jamaica Conference Centre, the Jamaica Stock Exchange, the Kingston Mall, 

commercial banks, large insurance companies, lending agencies, building societies and credit 

unions.  Although there was no available data on the monetary value of these structures, they 

house some of the country’s major financial institutions.   

Tourism Development 

Tourism has been one of Jamaica’s largest foreign exchange earners over the past 5-10 years 

with earnings of over US $1 billion per annum.  The tourism industry accounted for an estimated 

7.3 percent of the countries Gross Domestic Product (GDP) in 2006.  The industry is also a 

major employer.  In 2006, 31,827 persons were employed in the accommodations sector (ESSJ, 

2006).  Additional persons are employed in tourism-related activities such as restaurants, tour 

operators, retail stores and taxi operators.  The tourism industry has experienced substantial 

increases in recent times.  Total visitor arrivals to the island was 3,015,358 in 2006, an increase 

of 15.3 percent from 2005.  Stop-over visitors increased by 13.5 percent (to 1,678,905) and 

cruise passengers arrivals increased by 17.7 percent (to 1,336,453).  Visitor expenditure also 

increased by an estimated 22.1 percent to US $ 1,887.3 million. 
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Jamaica’s tourism industry, which is based on the sun, sand and sea concept, is concentrated in 

north and northwest coasts at Ocho Rios, Montego and Negril.  These areas were identified as 

Resort Centres (with more than 2000 rooms each) by the Master Plan for Tourism Development, 

and the goal was to concentrate new hotel developments in these areas to maximize levels 

attainable with carrying capacity constraints.  In addition, four resorts (between 500-2,000 

rooms)–Port Antonio, Oracabessa, Runaway Bay and Falmouth were identified.  The remainder 

of the industry would focus on Community Tourism, which was based on attractions such as Port 

Royal, Spanish Town, Titchfield Hill and Fern Gully.  The cruise tourism is also concentrated 

along the north coast with the main terminals located in Ocho Rios and Montego Bay.  There are 

proposals to expand the Montego Bay terminal and develop one in Falmouth.  

 

The policies of the Government of Jamaica (GOJ) encourage further growth in the sector with 

targets of 5.5 percent per annum increase in stop-over visitors, 8.4 percent per annum increase in 

visitor expenditure and 4 percent per annum increase in room stock.  There has been much effort 

in achieving these targets.  Jamaica Trade and Invest (JTI) has been actively seeking investments 

in the country and the results for the tourism sector indicate that the target will be met for 

accommodations.  JTI has reported that 10,000 new hotel rooms are scheduled to be introduced 

in the island by 2012 in all-inclusive hotels in eight coastal locations (Appendix II).   The plans 

also include a theme park in St. Ann; cruise ship port in Hanover; and some 2, 000 villas.  

Additionally, an estimated 18,244 permanent jobs are to be created by the expected 

developments.  One development was completed in 2005, which introduced 846 rooms into the 

industry.  Several developments are scheduled to be completed in 2007, while others have not 

yet started (see MAP 3, Appendix IV). 

   

According to the Master Plan, these developments in tourism will be accompanied by 

development of housing solutions, social amenities and recreational facilities.  The Resort 

Centres would have “sizeable towns with good infrastructure – including sewage, water and 

electricity.”  This compounds the pressure on coastal resources.  The developments in tourism 

have had a major impact on Jamaica’s coastal resources.  One of the main areas of concern relate 

to the siting of the tourism infrastructure in close proximity to the sea.  As shown in MAP 4 
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(Appendix V), most of the hotels are located along the shoreline, making them highly vulnerable 

to climate change – sea level rise and storm surges.  The infrastructure for the related activities 

such as restaurants, stores, clubs and other attractions are also located near to the shoreline.  This 

is mainly because the tourism product continues to emphasize coastal resources of the island, in 

particular the beaches.  The vulnerability of these poorly sited hotels will be exacerbated by 

damage to mangroves, forests and coral reefs.  Both of these ecosystems are natural defenses to 

storm surges and coastal floods.  The dilemma in the tourism situation is that there are socio-

economic gains for the country; however, its effect is undermining the very resource on which 

the industry is dependent, thereby jeopardizing the sustainability of the industry. 

 

4. CLIMATE CHANGE IMPACTS- EMERGING TRENDS 

 

This section looks at emerging trends regarding climate change impacts such as hurricanes, 

storm surges and scenarios for sea level and storm rise.  

 

In a 2007 report to the Intergovernment Panel on Climate Change (IPCC) on Small Islands and 

Climate Change, Mimura, et. al. reported that the likely impacts of climate change for the 

Caribbean (and Jamaica) include sea level rise of 0.19 to 0.58 metres by 2090; increasing air 

temperatures of 0.48-1.06 degrees celcius between 2010 and 2039; and precipitation change by a 

range of -14.2 to +13.7 between 2010 and 2039 (see Table 2).  The report states that, based on 

the scale of land surface to sea surface in small islands, the given air surface temperatures may 

be more open ocean surface temperatures and not air temperatures.   

 

Table 2: Projected Changes in air temperature, precipitation and sea level, relative to the 

period 1961-1990 

 2010-2039 2040-2069 2070-2099 

Temperature (0C) 0.48 to 1.06 0.79 to 2.45 0.94 to 4.18 

Precipitation (%) -14.2 to +13.7 -36.3 to +34.2 -49.3 to +28.9 

Sea level (m)   0.19 to 0.58 

Source: Mimura et. al. 2007 
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If the predicted climate change occurs, Jamaica is likely to see increases in extreme weather 

events such as hurricanes, flood rains, droughts, increased coastal erosion, increased inundation 

of coastal wetland and lowlands, increased risk to coastal housing and infrastructure and loss of 

coastal habitats and species.   

 

A rise in sea level of 30-35 mm over the next 50 years raises concern for the low lying coastal 

areas of Jamaica, with high population densities, industrial, commercial and tourism 

development at risk.  Among the ecosystems most vulnerable to sea-level rise are beaches, 

wetlands, sea-grass beds and coral reefs.  Beach erosion patterns are expected to experience 

change due to the increased forces of wind, tides and currents. Coral reefs are expected to be 

impacted significantly due to their sensitivity to temperature changes brought about by climate 

change. 

 

There is emerging evidence that Jamaica and many SIDS are already experiencing the effects of 

climate change.   Peterson et al (2002) in their research on recent changes in climate extremes in 

the Caribbean Region stated the following conclusions: 

·  the  extreme intra-annual temperature range is decreasing;  

·  the number of very warm days and nights is increasing dramatically while the number of 

cool days and nights are decreasing;  

·  the maximum number of consecutive dry days is decreasing; and 

·   the number of heavy rainfall events is increasing. 

 

Hurricanes  

Based on the projected increases in temperatures, it is speculated that any rise in sea surface 

temperature will be accompanied by an increase in hurricane frequency and intensity.  Hurricane 

intensity is measured using the Saffir-Simpson scale.  This is a five-rating (1-5) scale used to 

give an estimate of the potential property damage and flooding expected from a hurricane 

landfall.  A category one hurricane is the weakest while a category five is the most powerful and 

results in catastrophic damage (see Appendix III).  Wind speed is the determining factor in the 

scale, as storm surge values are highly dependent on the slope of the continental shelf and the 

shape of the coastline, in the landfall region (National Hurricane Centre, 2007).   
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As mentioned, the IPCC scenario for the Caribbean predicts that Jamaica can expect to get 

extreme weather events more frequently and of greater intensities.  This has already been the 

case as Jamaica has been impacted by six major hurricanes between 2004 and 2007 and major 

flood rains in 2002.  Prior to 2004, the frequency of events was significantly less with Hurricane 

Charley impacting the island in 2001 and Hurricane Gilbert in 1988.  These events have resulted 

in exorbitant costs to the already fragile economy of the island.  Table 3 summarizes the events 

and their economic impacts, while Table 4 shows the preliminary costs of damage and losses 

caused by Hurricane Dean in 2007.    

 

Apart from the actual cost of damage and losses, all these events have negatively impacted 

production activities.  The result has been that the projected economic growth targets have been 

missed.    For example, in relation to Hurricane Dean, damage and losses in the productive sector 

represented the greatest portion of impact accounting for over 50.0 percent of the estimated total. 

As a result, growth targets were adjusted downward to 1.1 per cent for 2007 instead of the 2.1 

per cent forecast prior to its passage.   

 

Table 3: Selected natural disasters in Jamaica and their impact 

EVENT Year Category Cost ($JB) Impact (% 
GDP) 

Hurricane Gilbert  1988 5 ~8.3 65.0 

Hurricane Michelle 2001 4 2.52 0.8 

May/June Flood Rains 2002 - 2.47  

Hurricane Charley 2004 4 0.44 0.02 

Hurricane Ivan 2004 3 36.9  8.0  

Hurricanes Dennis & 
Emily 

2005 4 5. 98 1.2 

Hurricane Wilma 2005 5 3.6  0.7 

Hurricane Dean 2007 4 23.8  3.4 

Total n/a n/a 84.01 n/a 

Source: Compiled by the PIOJ with data from various agencies 
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The indirect economic loss associated with storm-related events very often affects government 

finances and results in a decline in business activity which would result in reduced sales and 

income taxes. The declines would arise from damage to the private sector such as commercial 

and industrial property.  Natural disasters can also impact negatively on the macro economy by 

creating inflationary pressures.�   

 
Table 4: Preliminary Costs of Damage and Losses caused by Hurricane Dean, 2007 ($million) 
Sector and Sub-sector                                                 $million 

   
  Direct Indirect Total Private Public 
Total 14,231.16 8,658.78 22,889.94 18,683.69 4,206.25 

            
Social 6,978.25 77.18 7,055.43 5,961.68 1,093.75 
  Housing 5,961.68   5,961.68 5,961.68   
  Education and Culture 727.86   727.86   727.86 
  Health 202.36 77.18 279.54   279.54 
  Correctional Facilities 77.08   77.08   77.08 
  Heritage Sites 9.27   9.27   9.27 
Productive 3,882.68 7,708.60 11,591.28 11,451.08 140.20 
  Domestic Crop 904.37   904.37 904.37   
  Livestock 74.50   74.50 74.50   
  Greenhouse/Protected Cultivation 52.47   52.47 52.47   
  Agricultural Crops*1 2,357.45 5,603.00 7,960.45 7,960.45   
  Fisheries*2 310.00 75.60 385.60 385.60   
  Irrigation 17.20 0.00 17.20 0.00 17.20 
  Mining    2,030.00 2,030.00 2,030.00  
  Tourism 43.69 0.00 43.69 43.69   
  Manufacturing    0.00 0.00 0.00   
  Recovery and Relief Assistance 123.00 0.00 123.00 0.00 123.00 
Infrastructure 3,370.23 150.00 3,520.23 1,270.93 2,249.30 
  Electricity*3 1,073.25   1,073.25 1,073.25   
  Water Supply and Sanitation 52.00 150.00 202.00   202.00 
  Transport/Roads and Bridges 2,047.30   2,047.30   2,047.30 
  Telecommunications*4 197.68   197.68 197.68   
  Airports     0.00     
Environment 0.00 120.00 120.00   120.00 
  Forestry     0.00   0.00 
  Waste Management   120.00 120.00   120.00 
Emergency Operations   603.00 603.00   603.00 
  Government Relief Assistance   580.00 580.00   580.00 
  ODPEM Recovery Activities   23.00 23.00   23.00 
 Source: Compiled by the PIOJ with data from various agencies 

                                                 
�  For example, prior to Hurricane Dean it was projected that inflation would be contained within the single digit range of 6.0 – 7.0 per cent (up to 
July the rate was 4.0 per cent).  Given the hurricane and the influence of other global events, it is now anticipated that inflation for calendar year 
2007 will fall between 8.0 per cent and 10.0 per cent.   
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The tourism sector has been severely affected by the more frequent and intense storm events.  

The impact on the industry has been threefold.  First, the coastal ecosystems on which the 

industry depends have suffered extensive damage.  For example, during Hurricane Ivan 2004, 

beaches and coral reefs in western Jamaica sustained damage due to the action of the storm surge 

that in some places reached three metres in height.   Second, damage to the infrastructure and the 

consequent reduction in visitor arrivals have resulted in considerable economic loss.  Flood rains 

in 2002, in addition to Hurricanes Dennis (2005), Emily (2005), Ivan (2004) and Dean (2007) 

resulted in direct loss to the sector of $ 1.6 billion. Third, the livelihoods of many tourism 

workers have been impacted due to disruption in their employment. 

 

Sea Level Rise/Storm Surge  

 

A storm surge may be defined as an offshore rise of water associated with a low pressure 

weather system, usually tropical storms.  The surge is generated by high winds pushing on the 

ocean’s surface.  The wind causes the water to pile up higher than the ordinary sea level creating 

a storm tide.  Storm tides (or hurricane tides) can have water levels of more than 5 m (17 feet) 

and can cause severe coastal flooding, especially when combined with normal high tide (see 

Figure 2). 

 

Figure 2: Storm Surge Schematic 

 
Source: National Oceanic and Atmospheric Administration (NOAA) 
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Jamaica’s ability to predict storm surge activity is limited by lack of data.  However, some 

analysis has been done by Mona Geo-Informatics, University of the West Indies (UWI).  Mona 

Geo-Infomatics modeled the impacts of storm surge and sea level rise for Jamaica (see Map 5).  

The model is based on the following assumptions: 

·  The model is based on national-scale data and is therefore not optimized for local scales. 

·  The model is based on terrestrial topography.  Other parameters such as local coastal 

conditions as well as off-shore bathymetry are not considered.  Tropical storm 

characteristics necessary for storm surge generation are not considered either. 

·  Sea level rise assumptions are based on IPCC global calculations, and were not specific 

to the tropics or to Jamaica 

·  Storm surges assume omni-directional impact; actual impact may vary within parameters 

of models.  Values used reflect range of historical storm surge and tsunami on Jamaica. 

 

The model revealed that there will be “critical loss of land in the several parts of the island.”  The 

predicted loss of land area is 101.9 km2 if the sea level increases by a 0.18 m rise and 416.4 km2 

for a 10 m increase (see Figure 4).  The areas that are most likely to be affected are Palisadoes, 

Portmore, Old Harbour Bay, Rocky Point/Portland Cottage, Black River, Savanna-La-mar and 

Negril (see Figure 5).  These areas are among the fastest growing urban centres (Old Harbour 

Bay and Portmore) and are the location of many of the economic activities.  The Palisadoes 

which would be completely inundated with a 1 m rise in sea level, is the location of the NMIA 

and the entire community of Port Royal.  The protection for the harbour would also be lost.  

Negril is one of the leading resort centres for the country accounting for approximately 26 

percent of hotel rooms for the island (JTB, 2006) and 27 percent of the island’s employment in 

the accommodations sector. 
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Map 5 

 
Source: Mona Geo-Informatics Institute 

Figure 4: Sea Level/Storm Surge Impact Scenario: Change In Land Area 
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Source: Prepared by the PIOJ based on data provided by Mona-Infomatics Institute, UWI 
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Figure 5: Scenario for Coastal Vulnerability to Sea Level Rise/Storm Surge 

 

 

A closer look at the KMA in Figure 5 shows that a 1-2 metre rise in sea levels would impact 

critical infrastructure which includes buildings, roads, airports, port facilities and manufacturing 

and service industries, putting all at risk from flooding in the event of sea level rise and intensive 

precipitation activities caused by changing rainfall patterns and/or hurricanes.7  The 

concentration of human settlements and infrastructure within the coast has, therefore, increased 

their vulnerability to not only flooding, but also storm surges and hurricane events.  

 

Most extreme storm surge events occur as a result of extreme weather systems, such as tropical 

cyclones. Storm surges have been recorded for Jamaica as far back as 1712.  Surges were also 

                                                 
�  These include the Bank of Jamaica, the Norman Manley International Airport, the Urban Development 
Corporation, The KSAC, the Jamaica Conference Centre, the Cement Company of Jamaica, the Shipping Ports and 
Storage Facilities, The Waterfront Park, various government ministries, including Finance and Education and the 
Gleaner Company. In addition, several schools and a vast number of commercial enterprises and residential 
communities, including Port Royal, Tivoli, Rae Town, Bull Bay and Harbour View communities and commercial 
businesses such as Grace Kennedy, Scotia Bank (head office) and the Kingston Craft Market would be affected.  
 
 

                       

            Source: Mona Geo-Infomatics Institute 
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recorded in 1722, 1744, 1780, 1815, 1874, 1903, 1917, 1950 and 1980.    Storm surge associated 

with Hurricane Ivan caused considerable damage to coastal roads and coastal residential 

infrastructure in the south coast areas of St. Thomas, Kingston and St. Andrew.  The Palisadoes 

main road, which links the city of Kingston to the Norman Manley Airport was blocked by sand 

and debris 1 metre high that was pushed over by the sea.  In addition, the livelihoods of south 

coast fishing communities such as Rocky Point and Portland Cottage in Clarendon suffered 

severe damage from the effects of the storm surge.  The sea moved through degraded mangroves 

and caused severe damage and destruction to Portland Cottage which is located approximately 

1.6 metres from the shoreline.  At Rocky Point, a section of the fishing village was destroyed and 

houses futher inland were damaged by the rising water from the sea.   

 

The most recent storm surges experienced in Jamaica were those generated by Hurricane Dean, a 

Category Four (Saffir-Simpson scale) hurricane that passed over Jamaica on August 19, 2007.  

Although the eye of the hurricane passed 80 kilometres south of Kingston, storm surges reaching 

up to 13 m in height were experienced along the eastern and southern coasts.  The highest wave 

was recorded in Sandshore, Manchioneal, Portland on the northeast coast (See Figure 6).  The 

run-up for the waves ranged from between 20 and 130 m from the shoreline.  There was 

extensive damage to buildings (houses, recreational and commercial structures) and roadways; 

there was loss of livestock and other agricultural products and tons of debris washed onshore.    
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Figure 6: Hurricane Dean Storm Surge Wave Heights 
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Source: Prepared by the PIOJ based on data provided by Mines and Geology Department, Jamaica 

 

Further analyses of storm surges are being done by the Office of Disaster Preparedness and 

Emergency Management (ODPEM), which is implementing a project to map storm surges.  This 

will put the country in a better position to predict storm surge occurrence for hurricanes of 

different intensities. 

 

5. ADAPTATION  

 

Jamaica remains an insignificant contributor to greenhouse gas emissions that impact on global 

climate change.  However, the country is likely to suffer disproportionately from the effects of 

climate change in the coming decades.  This will have significant implications for the goal of 

achieving developed country status by 2030.  Jamaica must, therefore, adapt to the changing 

circumstances.  Adaptation requires vulnerability assessments involving a wide variety of 

disciplines and sectors.  Some of the adaptation strategies for coastal areas in Jamaica are given 

below. 

 

Adaptation strategies are based on the assumption that climate change is inevitable.  Therefore, 

as a country, we will have to find ways of co-existing with it.  The need for adaptation takes on 

Hurricane Direction 
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added significance when the current settlement configuration and population projections are 

taken into consideration.  In effect, it will be nearly impossible to retreat from coastal areas in 

many instances.  Therefore, we need to pursue strategies involving what is referred to broadly as 

accommodation and protection.  Adaptation strategies aim to minimize the impact of climate. 

Some useful adaptation strategies should be to: 

·  Guide strategic development to locations offering greater protection from impacts such as 

flooding, erosion, storms, water shortages and subsidence. 

·  Ensure that new and existing building stock are more resilient to climate change impacts. 

·  Incorporate sustainable drainage measures and high standards of water efficiency in new 

and existing building stock. 

·  Increase flood storage capacity and develop sustainable new water resources. 

·  Protect coastal ecosystems i.e. mangroves and coral reefs from further degradation.  In 

the case of mangroves – implement afforestation programmes in relevant areas along the 

coast.  These measures can help to stabilize the coast and restore the protective function 

of coastal ecosystems. 

·  Construct multi-purpose shelters throughout the coastal area.  These shelters should be 

large enough to hold humans, animals and property during extreme events. 

·  Construct embankments in low-lying coastal areas.  Embankments prevent water from 

penetrating.  If water rises over the embankments, energy of water is reduced and so does 

the potential damaging impact of the water. 

·  Focus on traditional community adaptation practices/strategies.  Over the years, people 

may have developed their own strategies to cope with hazards and disasters.  These may 

be enhanced. 

 

6. CONCLUSION 

 

Many of the economic and social infrastructures of Jamaica are located in the coastal zone and 

are, therefore, vulnerable to climate change.  This paper has discussed the possible implications 

for climate change of developments in Jamaica’s coastal areas with particular reference to 

hurricanes and storm surges.  Coastal ecosystems (coral reefs, mangroves, swamps) which act as 

defense mechanisms for the shoreline against impacts such as hurricanes, storm surge and 
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flooding have been compromised by the encroachment of development.  This has further 

exacerbated the vulnerability of coastal areas to the likely impacts of climate change. More 

research is required to determine more reliable assessments so that effective response 

mechanisms can be developed. Some adaptation options have been identified.  These will be 

critical in reducing the impacts of climate change on the sustainable development of the country.   
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APPENDIX I 

Population Projections for main Coastal Towns, 2001-2030  

Main Towns Population 1991 2001 2005 2010 2015 2020 2025 2030 

Kingston Metropolitan Area 577117 579137 587286 597637 608170 618888 629796 640895 

Morant Bay 9711 10782 11251 11805 12392 12989 13599 14219 

Port Morant 3038 3007 2990 2963 2932 2897 2861 2824 

Yallahs 8207 9888 10643 11652 12741 13914 15173 16527 

Port Antonio 13803 14568 14919 15337 15768 16208 16660 17125 

Buff Bay 3852 4210 4371 4573 4784 5004 5235 5475 

Port Maria 7281 7439 7503 7578 7649 7719 7844 7969 

Annotto Bay 5533 5423 5380 5319 5258 5194 5167 5138 

Oracabessa 4114 4230 4278 4333 4388 4442 4528 4615 

St. Ann's Bay 11235 10441 9946 9832 9774 9742 9613 9488 

Ocho Rios 10424 15769 18257 20308 22768 25229 26248 28358 

Discovery Bay 2100 2518 2656 2913 3222 3555 3720 3894 

Runnaway Bay 5749 5840 6100 6612 7223 7870 8186 8515 

Falmouth  8039 8188 8248 8324 8401 8478 8556 8806 

Montego Bay 85097 96477 101444 108014 115010 122459 127835 133447 

Lucea 5967 6062 6100 6148 6183 6222 6258 6346 

Negril 146 184 200 226 253 283 310 359 

Savanna-La-Mar 16629 19893 21457 23400 25708 27688 29547 31532 

Negril 4111 5670 6269 7340 8246 8995 9819 10718 

Black River 4200 4095 4085 3996 3981 3966 3951 3936 

Portmore 99911 156469 166845 171555 180556 190029 200000 210493 

Old Harbour Bay 5591 6344 8374 17502 18972 20565 22292 24165 

TOTAL 891855 976634 1008602 1047367 1084379 1122336 1157198 1194844 

Source: Prepared by: Population Unit, Planning Institute of Jamaica, November 2004   

 

Assumptions: 

(i) In general, population growth rates for the inter-censal period, 1991 and 2001 have been 

used in the projections for areas which did not reflect abnormal growth.   

(ii)  Growth rates have been modified for areas which reflected abnormal growth. 
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(iii)  Growth rates for areas such as Old Harbour Bay, Old Harbour and Portmore have been 

modified to reflect plans to construct major housing settlements under the Highway 2000 

Project.  

(iv) Figures are taken from Population Census 2001 Vol. 2 STATIN and may reflect variations 

from those published in the Demographic Statistics, STATIN.  The projections may differ 

marginally from those done previously.  These variations should not be considered of any 

major significance.   
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APPENDIX II 

List of Hotels Scheduled  

Project Location Year of 
Implementation 

Estimated 
Year of 

Completion 

Number 
of 

Rooms 

Estimated 
Jobs 

(Permanent) 

Status 

Hotel RIU III St. Ann 2003 2005 846 900 Completed 
Fiesta Hanover 2006 2009 1600 1280 Broke ground in 

2006. Phase 1 
scheduled for 
completion 

December 2007. 
Iberostar St. James 2005 2010 950 855 Construction in 

progress – Phase I 
(350 rooms) 
scheduled for 

completion April 
2007 

Grupo 
Excellence 

Trelawny 2006 2009 1650 2400 Expected to break 
ground in 2007. 

Grupo Pinero 
– Bahia 

Principe Hotel 

St. Ann 2005 2008 1918 2000 Phase 1 opened 
Dec. 2006 with 

549 rooms 
Palmyra 

Condominium 
Project 

St. James 2005 2010 1309 1100 Phase 1 expected 
to be completed in 

2007 with 433 
rooms 

Golden Eye8 St. Mary 2006 2008 219 153 The project is 
expected to be 
completed by 

2008. 
Harmony 

Cove9 
Trelawny 2009 2011 4000 8000 To date this 

project has not 
broken ground 

PRS Fuerte St. James 2007 2009 700 1000 Expected to break 
ground in 2007. 

Secret 
Paradise 

Westmoreland 2005 2007 26 70 Construction in 
progress. 

Completion 
scheduled for 

2007 
RIU IV St. James 2007 2009 701 450 Application for 

permits have been 
submitted to the 
various agencies 

Alcovia 
10Development 

(Tranquility 
Cove) 

St. Mary 2005 2007 26- 2 
bedroom 

Apts. 

16 Construction In 
Progress – 

Scheduled to open 
March  2007 

Source: Jamaica Trade and Invest 

                                                 
8 This project is already operational but is undergoing expansion 
9 The Jamaican Government has partnered with private investors for the realisation of this project 
10 The development proposes strata ownership to be used for  vacation accommodations under a management rental program 
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APPENDIX III 

 

The Saffir-Simpson Hurricane  

 

Category One Hurricane:  

·  Winds 74-95 mph (64-82 kt or 119-153 km/hr).   

·  Storm surge generally 4-5 ft above normal.  

·  No real damage to building structures.  Damage primarily to unanchored mobile 

homes, shrubbery, and trees. Some damage to poorly constructed signs.  

·  some coastal road flooding and minor pier damage.  

Category Two Hurricane:  

·  Winds 96-110 mph (83-95 kt or 154-177 km/hr).  

·  Storm surge generally 6-8 feet above normal.  

·  Some roofing material, door, and window damage of buildings. Considerable damage to 

shrubbery and trees with some trees blown down.  Considerable damage to mobile 

homes, poorly constructed signs, and piers.  

·  Coastal and low-lying escape routes flood 2-4 hours before arrival of the hurricane 

center. Small craft in unprotected anchorages break moorings.  

Category Three Hurricane:  

·  Winds 111-130 mph (96-113 kt or 178-209 km/hr).  

·  Storm surge generally 9-12 ft above normal.  

·  Some structural damage to small residences and utility buildings with a minor amount of 

curtainwall failures.  
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·  Damage to shrubbery and trees with foliage blown off trees and large trees blown down. 

Mobile homes and poorly constructed signs are destroyed.  

·  Low-lying escape routes are cut by rising water 3-5 hours before arrival of the center of 

the hurricane. Flooding near the coast destroys smaller structures with larger structures 

damaged by battering from floating debris. Terrain continuously lower than 5 ft above 

mean sea level may be flooded inland 8 miles (13 km) or more. Evacuation of low-lying 

residences with several blocks of the shoreline may be required.  

Category Four Hurricane:  

·  Winds 131-155 mph (114-135 kt or 210-249 km/hr).  

·  Storm surge generally 13-18 ft above normal.  

·  More extensive curtainwall failures with some complete roof structure failures on 

small residences. Shrubs, trees, and all signs are blown down. Complete 

destruction of mobile homes. Extensive damage to doors and windows. Low-lying 

escape routes may be cut by rising water 3-5 hours before arrival of the center of 

the hurricane. Major damage to lower floors of structures near the shore.  

·  Terrain lower than 10 ft above sea level may be flooded requiring massive 

evacuation of residential areas as far inland as 6 miles (10 km).  

Category Five Hurricane:  

·  Winds greater than 155 mph (135 kt or 249 km/hr).  

·  Storm surge generally greater than 18 ft above normal.  

·  Complete roof failure on many residences and industrial buildings. Some 

complete building failures with small utility buildings blown over or away. All 

shrubs, trees, and signs blown down. Complete destruction of mobile homes. 

Severe and extensive window and door damage.  

·  Low-lying escape routes are cut by rising water 3-5 hours before arrival of the 

center of the hurricane.  
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·  Major damage to lower floors of all structures located less than 15 ft above sea 

level and within 500 yards of the shoreline.  

·  Massive evacuation of residential areas on low ground within 5-10 miles (8-16 

km) of the shoreline may be required. 
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APPENDIX IV 

MAP 3 
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APPENDIX V 
MAP 4 
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