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Introduction

This issues paper is prepared for the OAS as a product of its Mainstreaming Adaptation to Climate Change (MACC) project.  MACC is intended to assist the CARICOM community of small island states (SIDS) and low lying areas in devising adaptation strategies and measures in response to impacts from climate change.  MACC is a logical follow-up to CPACC (Caribbean-Planning for Adaptation to Global Climate Change Project), whose overall objective was to assist countries in coping with the effects of global climate change.   

In the global context, the MACC addresses the objectives of the United Nations Convention on Climate Change (UNCCC), whose Conference of Parties endorsed adaptation measures to climate change impacts for SIDS and low lying states.

Terms of Reference 

The Consultant was asked to undertake an assessment of climate change issues facing tourism in CARICOM and to develop a plan of action, in response to such issues, that will be carried out under the MACC project.   The specific responsibilities are outlined in the Terms of Reference provided as Appendix 1.  This paper identifies a number of issues, which will be addressed in the plan of action. 

Methodology

The Consultant and the OAS agreed on a realistic method for covering the countries that would match the budget and time provided for the assignment.  This called for selective focus on the following countries, namely:

Barbados was selected for extensive seaside hotel development, maturity of the industry, its policies and institutional strategies, along with the technical and administrative capacity for shoreline management and protection.  Barbados also provides the opportunity to understand the range of coastal management issues associated with storm surge and sea level rise.

Trinidad was chosen because of rapid development of its yachting sector particularly in  the Chaguaramus area, which probably has the largest concentration of yachts and other pleasure craft in CARICOM.

Dominica was selected because of its dependence on natural landscape, forests, wildlife and various other natural attractions.  This island provides the opportunity to explore how eco-tourism may be affected by changes in precipitation and temperature and by flood and wind damage.   St. Kitts/Nevis and Antigua/Barbuda were also identified for selective consideration due to the convenience of access by the Consultant.  

Case examples from these islands are used to highlight regional issues.  

Information was gathered using:

· Review of available documents

· Internet search

· Questionnaires

· Interviews

· Telephone discussions

Nature of Caribbean Tourism

Tourism within CARICOM is largely international, meaning that visitors originate from markets external to the region and from other countries within the region.  Domestic tourism (persons traveling and over-nighting within their country of residence) is small by comparison.  The industry has three distinct sub-sectors, defined by type of accommodation or means of travel and accommodation, namely, hotel/guesthouse tourism, cruise tourism and yachting tourism.  

Socio-economic impact varies significantly among the sub-sectors.  Hotels generate by far the largest share of capital investment, visitor expenditure, jobs, contribution to GDP and Balance of Payments.

Guest accommodation, restaurants and related services, natural and historic resources, cultural and special events all help to define the visitor experience.  Climate change or climate variability may impact directly on capital stocks (buildings, infrastructure, heritage assets) or indirectly on the flow of goods and services, including those services provided by natural ecosystems and processes. Beaches, coral reefs, unique landscapes, wildlife, waterfalls, sulphur springs are all part of a rapidly growing eco or nature tourism experience in the region.    

Tourism Trends and Performance in CARICOM

The CARICOM countries (Antigua & Barbuda, Bahamas, Barbados, Belize, Dominica, Grenada, Jamaica, St. Kitts & Nevis, St. Lucia, St. Vincent & Grenadines and Trinidad & Tobago) have a total land area of 272,622 sq. kms, population of 6 million (1999) and  GDP at Factor Cost (1999) of US$22.2. billion.  

Growth in stay-over and cruise passenger arrivals for CARICOM countries was gradual in the 1990s with minor fluctuations. Apparently, while individual countries experienced periodic declines due partly to the effects of natural hazards the overall impact on visitor arrivals for the sub-region appears to have been minor (Figure 1).  

Figure1: Stay-Over & Cruise Passenger Arrivals CARICOM Countries, 1990-1999 (millions)
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Tourism is critical to the economies of the region and the sector’s vulnerability to natural or manmade disasters means that entire economies are at times at threat. The World Travel and Tourism Council (WTTC) estimates that the Caribbean experienced a cumulative loss of 13.5% in travel and tourism demand in 2001 and 2002 from the effects of 9/11/2001 compared to 7.4% average for the rest of the world.  Global job loss from that event was 10 million of which 365,000 were Caribbean jobs.  

WTTC however sees 2002 as a period of stabilization and recovery from the shock of 9/11 and estimates that 6.8 million jobs in tourism will be created in 2003.  Its 10 year prediction is for a 4.5% annual growth in tourism globally with a number of regional and CARICOM countries (including Cayman Islands, Dominican Republic, St. Kitts/Nevis, St. Lucia, BVI and Grenada) expecting to perform above the global average.  Prospects for job creation within the next 10 years are also good, with Jamaica, Bahamas, Barbados and Trinidad/Tobago considered in the top 10 Caribbean countries in travel and tourism job generation, with 181,700 jobs estimated between them:

Jamaica

111,600

Bahamas

40,400

Barbados

16,900

Trinidad/Tobago
12,800

These are optimistic estimates, assumed to be possible in the absence of major natural disasters or external shocks.  The figures are not targets but nevertheless indicative of the growing importance of tourism to regional economies.  WTTC expects that for 2002 travel and tourism will generate for the Caribbean region:

· US$34.3 billion in economic activity (total demand)

· US$23.8 billion or 14.3% of total GDP for the region

· 2,140,800 jobs or 14.1% of regional employment

· US$17.3 billion in exports or 18.5% of regional exports

· US$7 billion in capital investment, 21.3% of the regional total.

Between 1980 and 1995 the number of hotel rooms in CARICOM and the rest of the Commonwealth Caribbean grew by 56.8% and 62.9% respectively.  For CARICOM the average number of rooms built per year during the period was 1512.  Between 1995 and 1999 the rate of room construction in CARICOM declined to 1460 per year (Figure 2).  This is still an appreciable figure considering the setbacks to the sector from a number of hurricanes during the period.

Figure 2:  Accommodation Rooms in CARICOM and the Commonwealth Caribbean 1980 - 1999
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(Source:  CTO Caribbean Tourism Statistical Report, 1999-2000)

Climate Change: Predictions, Forecasts and Political Debates

Thermal expansion and melting glaciers and icecaps are critical influences on the rise of sea level, which was estimated between 0.10 m and 0.20 m in the 20th century.  Predictions are that during this century sea level rise could be 0.09 to 0.88 m.  For the Caribbean region sea level rise could average between 5mm and 10mm per year.  

In Trinidad, actual measurements during the past 15 years indicate that sea level has been rising at the rate of 8-10mm/yr and some beaches have been retreating at the rate of 2 m/yr (L. Nurse, Phd, 2001). In Recife Brazil, tide gauges recorded sea-level rise of 5.6mm/year between 1946 and 1988 (Viner and Agnew, 1999).

The Inter-governmental Panel on Climate Change (IPCC) indicates that global surface temperature rose 0.6 ( C in the 20th Century. Climate model predictions for temperature increase vary significantly between countries or regions of the world.  For example, one prediction is that summer temperatures in Australia will increase by 1.5(C in 2020 and by 3.4(C  in 2050 (Viner and Agnew, 1999).

Despite conflicting data, it is now generally accepted that global warming resulting from green house gas emissions, mainly carbon dioxide (produced from burning coal, oil and gasoline), is on the rise.  After rejecting the Kyoto Protocol in 2001, the US Government is now calling for the “Clear Skies Initiative”, which is intended to use voluntary measures to link reduction of emissions to a formula that maintains GDP growth. The US plan calls for a fall of 183 metric tons of emissions per million dollars of GPD in 2002 to 152 metric tons per million by 2012, thus creating a positive link between economic growth and environmental action (Newsweek, February, 2002).

Environmentalists however feel that the US plan would increase emissions by 30% over the 1990 levels rather than decrease them as required by the Kyoto Protocol.  Critically, it appears that tourism interests in the region are not following these debates as much as the Maldives for example, where over 270,000 persons are said to live at altitudes less than 10 feet above sea level.  While much of the Caribbean islands are volcanic in origin and mountainous, most of the tourism facilities are constructed in low lying coasts that are vulnerable to sea level rise.  

OBSERVED IMPACTS ON TOURISM

[image: image5.wmf]0

2

4

6

Stay-Over Arrivals 

3.954

3.635

4.068

4.358

4.529

4.633

4.727

4.805

4.798

4.955

Cruise Pass. Arrivals

3.379

3.725

4.055

3.977

3.866

3.685

3.965

4.208

4.384

4.592

90

91

92

93

94

95

96

97

98

99


Climate Change vs Climate Variability

Some tourism stakeholders, professionals and scientists in the region are still not convinced that there is enough evidence linking climate change to impacts on the tourism sector.  Many view the last seven years of intense cyclone activity in the region as a result of climate variability (cyclical in nature) rather than climate change, which implies more permanence.   Such persons would rather associate damages to tourism facilities inflicted by storm activity in recent years with climate variability.  Critically, no one knows for sure how long this intense period of hurricane activity will last.

According to hurricane records maintained by the National Hurricane Center there was a wide band of hurricane activity across the region since 1900.  The least activity during the period occurred in the area of Trinidad.  The period 1995 – 2001 represents the seven most active consecutive years on record, during which time there were 94 named storms, 58 hurricanes and 27 major hurricanes (D. Jones, 2002).

In 2001, net tropical cyclone activity was 142% of the longterm average over the period 1950-2000.  A similar level of activity for 2002 was predicted by Professor William Gray and his team of forecasters at Colorado State University.  However, a December 2001 forecast of 140% tropical cyclone activity for 2002 was downgraded to 125% on April 5, 2002 (Table 1).  Gray and his team predict that the current period of increased storm activity and major hurricanes is likely to continue for another 2-3 decades.

Forecasters now view the circulation of ocean water and Sea Surface Temperatures (SSTs) in the North Atlantic as a more critical indicator of future hurricane activity than the increase in rainfall in the Sahel Region of Africa.  SSTs in the North Atlantic has increased in recent years and are not expected to cool in 2002, so that an intense hurricane season is predicted.  Also, a weak El Nino event is predicted for 2002; a strong El Nino is associated with a reduction in tropical cyclone activity.

Table 1: Longterm Average Hurricane Activity in Relation to 2001 and 2002

Forecast Characteristics
Longterm Average 1950-2000
Actual 2001
April 5 Forecast for 2002

Named storms 
9.6
15
12           (13)

Named storm days
49.1
63
65           (70)

Hurricanes
5.9
9
7               (8)

Hurricane days
24.5
27
30           (35)

Intense hurricanes
2.3
4
3               (4)

Intense hurricane days
5
5
6               (7)

Net tropical cyclone activity
100%
142%
125%    (140%)

(Note: The forecast in December 2001 for 2002 is shown as (  )).

Natural Hazards and the Vulnerability of the Tourism Sector

The region faces appreciable risk from natural hazards. These include hurricanes, floods, earthquakes, landslides, volcanic eruptions and tsunamis.   Such risks are both historical and recent and can be expected to remain part of the regional experience even if climate change impacts turn out to be less severe than predicted by some forecasts.  Over 6000 lives have been lost in the insular Caribbean and Belize in the past two decades from natural disasters (ECLAC).  Well over 4000 of these resulted from wind associated with hurricanes.   

How much of this can be linked to climate change is debatable. What is undeniable is that the region’s proneness to natural disasters is accompanied by landuse policies, socio-economic and cultural practices that increase the vulnerability of countries.  Vulnerability implies risk to or the propensity of things to be damaged by a natural hazard.  This makes tourism infrastructure, most of which is concentrated within coastal areas, and the tourism industry highly vulnerable to hurricanes. 

Hurricanes

Damages from natural hazards that can be linked to recent variations in climate behavior occur mainly from hurricanes and mostly from winds, deep water generated waves, beach scour (beach or shoreline erosion) and storm surge.   Buildings and infrastructure are most often not designed to withstand waves associated with hurricane systems (Dr. D. Smith, 2002, pers. comm.). 

Smith indicates that based on recent damages caused by hurricanes, design for shoreline buildings and infrastructure should make accommodation for significant waves (design waves) for a hurricane event of intensity computed at a 1 in 50 year return period as indicated:

Jamaica

7.6 meters

Antigua

13.3 meters

Grenada

8.1 meters

The extent of damage experienced is often associated with the severity of a hurricane, as indicated by the relationship between hurricane categories and effects shown in Table 3.

Table 2: The Saffir- Simpson Scale and Potential for Shoreline and Property Damage

Category
Winds
Pressure (mb)
Possible Effects

1
74-95 mph
>980
Coastal flooding, minor damage to piers and damage to landscape   

2
96-110
980-965
Damage to roofs, windows, piers, small craft, vegetation; coastal flooding

3
111-130
964-945
Structural damage to buildings, roads; terrain <5ft ASL (above sea level) may be flooded up to 8 miles inland 

4
131-155
944-920
Extensive structural damage, major beach erosion; terrain <10 ft ASL may be flooded up to 6 miles inland and evacuation needed

5
> 155
<920
Massive damage; major damage to floors of structures in terrain <15 ft ASL and within 500 yards of shoreline; evacuation of areas in low ground up to 10 miles may be required in places like Belize and Guyana.

(Source: D. Smith, ECLAC Unpublished Document)

Costing the Damage to Tourism From Natural Hazards or Climate Related Events

Damage to the tourism product and earnings from the sector by hurricanes are either socio-economic or environmental. UNECLAC uses a methodology for assessing and costing damages from natural hazards and has been applying this in post disaster situations in the region, e.g, Belize, Anguilla and Jamaica.  To understand the overall impact of natural hazards, direct, indirect and secondary effects should be considered.  This is shown graphically in Figure 3.  

Direct damage includes damage to:

· physical or capital stocks.  These include buildings, piers, roads, water and electricity infrastructure, equipment, sewage treatment plants and boats; 

· environmental goods and services, such as aquifers, reefs, seagrass, wildlife and wildlife habitats, scenic landscapes, forests (eco-tourism resources or attractions  generally).
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Indirect damage includes interruptions to flows of:

· services from capital or physicals stocks such as loss of guest revenue and loss of jobs;

· natural goods and services such as visitor receipts from natural attractions, loss of income to tour guides, water taxi operators, etc.

Secondary effects include impacts on macroeconomic variables such as GDP and  Balance of Payments.

Examples of Hurricane Damages

Direct damage to Jamaica from Hurricane Gilbert in 1988 was estimated at US$956 million, while indirect damage was US$230 million mainly from loss of tourism and export earnings.  Hurricanes Luis and Marilyn in 1995 caused an estimated US$580 million in St. Kitts, Antigua/Barbuda and Dominica .

In 2001, Hurricane Iris, a category 4 event with 145 mph winds inflicted severe damages to the southern part of Belize, an area that had not experienced a hurricane since 1942.  Direct damage to capital assets and goods (hotels, tour operations, restaurants, bars and gift shops) was estimated at Belize $25.2 million (US$12.6 million). Indirect damage from loss revenue for six weeks following the event was US$7million (MEMO, Belize, 2001).  

Eighty two hotels, 20% of total hotels, were affected and 570 rooms (13% of total rooms in the country) were lost.  A narrow peninsula and several southern offshore islands experienced most of the damages, which occurred from 13-15 ft waves, storm surge and flooding.  Areas rich in biodiversity, including forest and marine reserves and national parks were severely damaged.

LANDUSE AND VULNERABILITY TO HAZARD AND CLIMATE IMPACTS  


Hotel Sector

The concentration of hotels in coastal areas has been a deliberate policy of regional governments.  This policy is influenced by a known preference by developers for investing in seaside or beachfront properties and a visitor bias for a beach, sun and sea vacation.  Over the years, the beach has been the main pillar of marketing strategies used by countries and individual properties. The coastal landuse policy for tourism brought tremendous benefits to the region but has not been without adverse effects.  In some cases, traditional uses like fishing have been displaced and there are examples where the use of beaches by residents is restricted by difficult access.  

Restricted use of the beach by residents remains a critical issue.  Attempts to establish   adequate building setback from the beach by planners have been marginally successful because of the high costs of coastal land, concerns by property owners about the security of their guests and fear by governments about the loss of possible investments.

Of 77,438 hotel rooms in the Commonwealth Caribbean, well over 65% are located in coastal areas.  In Barbados, of 6,100 hotel rooms over 90% are built in the coast less than 1/2 mile from the high water mark (HWM) and less than 20 m AMSL (above mean sea level). Storm surge models indicate that over 50% of the rooms may be vulnerable to a category 3 hurricane.   At US$60 - $100,000 per room, the replacement cost for vulnerable coastal properties represents about US$330-550 million in investment. 

In St. Kitts, close to 2000 rooms under construction or planned for the Frigate Bay resort area are less than 1000 ft from HWM. This represents over US$100 million in investment in an area known to be vulnerable to storm surge.  An estimated 90% of the population of Guyana and 99% of its tourism facilities are located in the coastal plain (L. Perch, 2001). 

In Jamaica, close to 85% of its 23,640 rooms are located in the coastal resort areas of Montego Bay, Negril and Ocho Rios.  The potential for storm surge damage is reflected in the results of a storm surge model.  The TAOS storm surge model was developed by the USAID/OAS Caribbean Disaster Mitigation Project (CDMP) and used to quantify the impact of storm surge on coastal areas in the region.  

This computer (PC-based) numeral model was applied by Smith Warner International (1999) in mapping the flood line from the storm surge effects of a 1 in 25 year hurricane surge. The results imply that most of the hotels located on the Montego Bay coast (85% of 5,690 hotel rooms, not included guest houses, villas, apartments) would be affected by flood waters of 1 to 2 m high.    

Yachting Sector  

The world’s two most outstanding regions for yacht cruising are the Mediterranean and the Caribbean.  Relatively short cruising distances, world-class beaches and other natural attractions, music, a relaxed culture and warm winter months define the Caribbean in relation to the Old-world culture and architecture, diversity in cuisine and mild to cold winters of the Mediterranean.  The Mediterranean is fortunate not to have to contend with the risks from hurricanes experienced in this part of the world. 

Table 3:
Comparison of Expenditure Between Stayover, Cruiseship and Yachting Visitors for 1999, Antigua-Barbuda

Type Visitor
# Visitors, 1999
Ave. length of Stay (days)
Average Daily Expenditure (EC$)
Total Expenditure  





EC$ (million)
%

Stayover
207,662
7.8
458.58
742.79

  
92.4



Cruiseship
328,038
1
  75.58
  24.79
  3.1

Yacht
  29,114
10.8
115.42
  36.29
  4.5

Total
564,814


803.87
 100

(Source: Ivor Jackson & Associates, prepared for ECLAC. Note: Visitor data taken from the Ministry of Tourism and Environment. Figures for average length of stay and average daily expenditure taken from the Eastern Caribbean Central Bank (ECCB)).

A growing market for yacht charter and an increase in the production of large luxury yachts speak to the potential for growth in the sector.  Already, the sector’s contribution compared to cruise tourism is commendable (Table 3).  Despite the significantly larger investments made by government’s in cruise tourism infrastructure and the higher profile of the cruise tourism sector, the contribution from yachting in visitor spending to Antigua’s economy was higher than cruise tourism in1999.  In St. Lucia the annual GDP contribution from yachting is marginally higher than that of cruise tourism (ECLAC).

Estimates of spending by a large megayacht 6 weeks in Antigua during the 2000/2001 season was US$188,800 including expenses for berthing and related charges, repairs and maintenance and provision (Ivor Jackson & Associates, 2002).

A major obstacle to expansion of yachting in the region, is the threat posed by hurricanes since 1989.  During this period, three of the region’s major yachting destinations, Antigua/Barbuda, St/ Martin/St. Maarten and Puerto Rico, suffered repeated damage and loss of business from hurricanes.  The region’s most popular yacht charter destination, the BVI, was also affected.      

Yachting is obviously a water dependent activity.  Marinas, boatyards and related infrastructure must therefore be constructed at the shoreline and nearshore areas making the sector vulnerable to winds, high energy waves and storm surge. Marina infrastructure and yachting activity are spread over the region but the important yachting destinations are as shown in Table 4.

Table 4:  Important Yachting Destinations Between Puerto Rico and Trinidad

Yachting Sub-Region
Yachting Destination
Destination Rating 
Recent Impact
Hazard Threat



Services
Cruising
Wind
Surge
High
Medium/Low

Northwest Region
Puerto Rico
E
G
*
*
*



USVI
E
G
*
*
*



BVI
E
E
*
*
*


Leeward Islands & Guadeloupe
St. Maarten/ St. Martin 
E
G
*
*
*



St. Baths
G
F
*
*
*



Antigua/Barbuda
E
E
*
*
*



Guadeloupe
E
F



*

Windward Islands & Barbados
Martinique
G
G



*


St. Lucia
G
G

*

*


St. Vincent/Grenadines
F
E

*

*


Barbados
G
F

*?

*

Southern Region
Grenada/Grenadines
G
E

*

*


Trinidad & Tobago
E
F

*

*



















(E = excellent, G = good, F = fair)

What makes the destinations important are:

· Protected anchorages

· Yachting infrastructure and services

· Visitor friendly immigration and customs services

· Access to affordable insurance coverage

· Support services and amenities

· Attractions 

What makes a yachting destination vulnerable is:

· Poorly designed and engineered infrastructure

· Poor management of boat yard services, including yacht storage on land

· Absence of or poorly managed hurricane shelters

Marinas and Yacht Basins

Marina and yacht basin bulkheads at Nelson’s Dockyard, Jolly Harbour, Catamarina Antigua, Rodney Bay St. Lucia and Chaguaramus are all vulnerable to sea level rise and the exacerbated effects of wave and storm surge from hazard events. Approximate measurements of lowest bulkhead heights AMSL are given for selected marinas or yacht basins in Table 5. The Manager of Rodney Bay Marina in St. Lucia estimates that water levels in the marina basin rose 3 inches in the past 10 – 15years (C. Didier, pers. comm.).

Table 5: Approximate Measurements of Lowest Bulkhead Heights ASML at Selected Marinas and Yacht Basin

Facility
Type
Country
                   Bulkhead




Type 
Height AMSL (ft)

Rodney Bay
Marina basin
St. Lucia
Stone, concrete or steel sheets
2-2.5

Nelson’s Dockyard
Historic Harbour 
Antigua
Historic stone 
1-2 ft

Catmarina
Marina
Antigua
Concrete
1 ft

Chaguaramus
Marina 
Trinidad
Concrete/stone
 <2 ft

Cruiseship Sector

The cruiseship sector represents one of the key pillars of the tourism industry. Some may argue that the level of investment in deep water basins, berths and shopping complexes for cruise tourism is not justified when compared to the level of return in visitor expenditure and revenue to governments.  An example of the level of local investment is US$20 million being spent by Antigua to deepen and extend the St. Johns deepwater basin and to build additional piers to accommodate larger ships.  

Cruise tourism like yachting is water dependent and so its infrastructure is largely coastal.  Cruiseship piers (or cargo piers used for cruiseships) are designed to accommodate large vessels and structurally should be less vulnerable than hotel or yachting infrastructure to hurricane waves and storm surge.  Damage by Hurricane Georges to the cruiseship pier at Port Zante, St. Kitts indicates that impacts can be extensive where design flaws exists.  Loss of docking revenue and passenger revenue resulting from damage to the pier was significant.

Shopping complexes built in association with piers are susceptible like other coastal structures to event driven waves and surge, although damage has been comparatively less than that experienced for hotel buildings.  The major impact from hurricane is to the flow of goods and services and hence to earnings.  Disruptions might be directly related to damages caused to physical or capital assets or due to rescheduling of cruiseship itineraries.

POTENTIAL IMPACTS FROM CLIMATE CHANGE


Sea Level Rise 
Sea level rise is expected to pose one of the greatest threats to tourism in the region. It will exacerbate wave and storm surge effects occurring with hurricanes.  Islands will remain vulnerable whether or not the trend in the frequency and intensity of hurricanes is linked to climate variability or climate change. 

Beach and Seaside Tourism

Property owners will need to cope with sea level rise impacts on two fronts.  One is event driven effects associated with wave, storm surge and wind related damage and their direct and indirect damages and cost. The other is from the erosion, land loss and inundation which is likely to be gradual and sustained.  A major concern will be how this impacts on property value and income over time.  Beach resorts and other facilities will be faced with challenges affecting property, the viability of businesses and earnings.  This include:

· Loss of recreational value and carrying capacity of beaches;

· Loss of property value resulting from declining amenity value;

· Loss of land value;

· Deterioration of landscape and visual appreciation;

· Cost for beach and property protection

Adaptation Strategies

Minimum building setback policies now being applied by some countries as retreat options for adaptation to climate change will not be enough to balance the complex issues of risk and economic costs.  Strictly applied building setback of 30-50m from the HWM may involve major opportunity costs for properties <75 m depth between the HWM and coastal road.  Thus, the need to allow for:

· Flexibility in height limits in some cases;

· Minimum finished floor levels AMSL for habitable rooms, critical equipment, such as generators, and facilities used to store harmful or hazardous substances;

· Waste treatment plants to be located above the design level for 1 in 25 or 1 in 50 year storm surge event;

Standards used by the Town and Country Planning Office in Barbados are listed in Table 6.  Although they can be enforced by statute, flexibility is applied particularly with the use of the shoreline setback limit.  Major resistance from developers and their agents may be encountered in countries where planning authorities attempt strict applications of such standards.  

Table 6:  Selected Coastal Standards Used in Barbados


While standards seek to promote the interest of the public, they ought to be fair and affordable to affected parties.  The value of coastal land and the opportunity costs linked to compliance with coastal standards are critical issues that must be resolved between regulatory bodies and property owners.  Depending on the size of a lot, standards strictly applied could adversely affect the viability of an investment project, as shown in a presumed case in Barbados, Table 7.

Table 7:  Example of Economic Cost of Strict Compliance with Coastal Standards in Barbados  

· Minimum plot depth along a coastal road (distance between boundary at road and HWM) assuming a minimum width of 30 ft building = 150 ft;

· for a lot with 100 ft beach the maximum building length (distance horizontal to beach)  would  = 80 ft, allowing for 2400 sq. ft. of habitable space per floor;

· assuming minimum of 360 sq. ft./room @ maximum of 5 floors,  total number of habitable rooms would be about 28-30 rooms;

· on a 15,000 sq. ft. lot (150 x 100 ft), bed/acre density would be about 66% of allowed limit?;

· @ US$60,000/room (figure used by BHTA), the cost of the property would be  US$1.8 million investment on undeveloped property valued at US$1.5 million on the West Coast and US$750,000 on the South Coast.  

· Project is not viable!!!!



Yachting 

Climate change impacts (sea level rise) on marina development have implications for planning and environmental management.

Environmental Management

Environmental management considerations are critical for countries where proposals for dredging and landfilling of coastal ponds, marshlands or salinas exist.  Where such systems drain relatively large watersheds there are two options for managing run-off and flood waters: 

· Allow run-off directly into the newly created yacht basin (such as is the case of Rodney Bay, St. Lucia);

· Divert run-off in design channel (s) away from the basin (as was done for Jolly Harbour, Antigua).

In the first case, sediment deposited in the basin may require maintenance dredging, particularly where upland uses and higher rainfall alternating with periods of drought lead to accelerated erosion and sediment.  Rodney Bay Marina was dredged 13 months ago and according to the Manager slips dredged to 7 ft nearest the point of runoff discharge in the basin are now 6 ft.  In the second case, the increase sediment will be deposited in the bay, without the benefit of settlement.   

For both marina models, sediment volume can be abated through control of “upstream” landuse and/or use of sediment traps along watercourses.  Climate effects of increased precipitation in the wet season and extended dryness in the dry season could result in the further acceleration of sedimentation in marinas such as Rodney Bay. 

Planning 

Marina standards, now loosely applied, must be considered in order to increase the useful life of marina infrastructure against the rise in sea level and to maintain structural integrity against storm waves and surge.  Necessary parameters for which standards should be devised include:

· Height of bulkhead AMSL; bulkhead height 24-30 inches AMSL would be inadequate in 10-15 years;

· Height of berthing pier AMSL; piers < 3ft. AMSL would be similarly inadequate in 10-15 years;

· Foundation for pier piles and bulkhead footing and structural reinforcement for structural elements.

Navigation

Anyone who has gone sailing in the region would find coral reefs an interesting aesthetic feature but a challenge to navigation. Parts of the Grenadines, one of the most popular destinations for cruising in the region and the world, is dotted with unmarked reefs.  Incidents of yachts running aground on reefs in various parts of the region are enough to warrant the implementation of adequate navigation buoyage systems. Authorities have either been reluctant to invest monies to improve navigational safety or just plain negligent despite the growth of bareboat chartering (the equivalent of car renting) in the region since the 1970s.  

If sea level rises faster the growth of reefs, those reefs easily identified through clear and often pristine waters may become more difficult to detect, particularly where visibility is reduced temporarily or permanently by sediment suspended from prolonged boating use, other human activities (run-off and pollution) or natural hazards.  In such cases, navigational safety can be enhanced by efficient bouyage systems.  In fact, navigational aids would open up anchorages, where access is currently considered hazardous and off-limits to bareboats.

Another adverse impact from climate change would be sediment deposition associated with hurricanes resulting in reduced depth for channels and anchorages. This already happens but more frequent and intense storms would increase both the inconvenience and associated costs for dredging, undertaking bathymetric surveys or updating of navigation charts.

A beneficial effect could be the deepening of shallow anchorages currently too shallow for the average charter yacht or cruising vessel.   The average draught of boats designed and built for barebaot charter is < 6 ft.  Catamarans (twin hull boats) increasingly popular with families are even shallower in draught with adjustable center-boards (keels) that can be raised in shallow areas.  Large luxury yachts and tall ships (such as the windjammer cruisers) are deep draught and would therefore benefit from any increase in depth at channels and anchorages.  

Reefs

Four major categories of socio-economic links between coral reefs and tourism can be identified: protection, recreation, production and bio-diversity or gene flow services.  The off-shore cays and the windward facing east-coast of mainland Belize owe their socio-economic welfare to the protection offered by the 180 mile long Belize Barrier Reef (BBR) against ocean waves.  Similar protection is offered by coral reefs to coastal tourism properties through the region.

One of the best known yachting anchorages in the region, The Tobago Keys, owes its protection to reefs.  Several safe anchorages in BVI, Antigua/Barbuda and other islands exist because of the protective function of coral reefs.  Sea level rise can be expected to have adverse impacts on the protective function of coral reefs, except where reef growth is fast enough to maintain wave energy attenuating functions at existing levels.









A visitor expenditure and motivation survey in Belize found that snorkeling and diving represented the activities of highest visitor participation of 62.5% and 30.3% respectively.  Florida’s reefs contribute US$1.6 billion per year to tourism alone (Viner and Agnew, 1999). Extreme natural hazards (hurricanes) and higher temperatures are likely to have direct adverse effects on reefs, which would result in loss earnings and related indirect costs to countries.  

The value of reefs to fish stocks, the production of sand for beaches and their genetic importance to medicine, science and education (all of which benefit tourism) could also be adversely affected by storm damage and temperature related impacts.

Scuba Diving

Scuba diving activity grew significantly in the region in the last 2 decades.  The extent of growth experienced is unknown because of poorly kept records on diving activity. However it is generally accepted that scuba diving is of growing socio-economic importance to the region.  

Table 8:  Estimates of Dives and Diver Expenditure for Selected Countries

Country
# Dive Sites
# Dive Operators/boats
Est. Dives (yr)
Est.Dive Revenue US$


Protected/mgd sites
Unprotected sites


Cost* per dive
Diver  Exp.

Dominica
30
25
7/13
3000
65-75
150-225,000

Barbados
30


10,000
80
800,000

St. Lucia







Antigua
Na
na
13/13
7,800 -13,000
80
624,000 –1,040,000

(* Estimates based on 2 tank dives.  2 tank dives are preferred by operators having to travel longer distances from shore, particularly for countries with wider submarine shelf)

 The general consensus among regional scientists is that coral bleaching from higher ocean temperatures is a direct impact from climate change.  To date the most severe incidence of coral bleaching resulted from warm El Nino waters of 1978-79.  Near to full recovery from bleaching during that period has been reported for many islands, including Barbados (A. Braithwaite, pers. comm.).  

The Coastal Zone Management Unit (CZMU) of Barbados monitors coral health, where cases of Black Band, Yellow band, Dark Spot, White Plaque and Rapid Wasting decease have been observed.  Links to climate change are suspected in some cases but not proven.

Physical damage of dive reefs from hurricanes have also been linked to frequent and intense hurricane events since 1998.   Bleaching or structural damage to reefs are likely to impact negatively on scuba diving and snorkeling activity (loss of earnings and/or jobs).  This however cannot be accurately determined unless credible data on the dive volume and revenue receipts are available, which is frequently not the case. 

Heritage Assets and Attractions

The Case of Dominica

Dominica remains extensively covered with forests, although there has been a notable decline in areas under rain forest from the Pre-Arawak times and the present.  High rainfall areas (between 150-300 inches per year) still support relatively large pockets of rain forests, while secondary forest still thrive in 100 inches of rainfall.   Major attractions such as the Freshwater Lake and the falls of Middleham, Trafalgar, Sari-Sari and Victoria benefit from the rainfall of Morne Trois Pitons and other southern mountains.  

The relatively cooler temperatures of the higher elevations create climatic conditions that enrich the ecotourism or nature tourism experience.  Temperature increases in the longterm could alter micro-climatic conditions that would change vegetation associations over the longterm. One effect could be an extension of rainforest into areas now occupied by the cooler loving and wind tolerant Montane Thicket, Palm Brake and Elfin Woodland forests.  This could be beneficial unless accompanied by higher precipitation.   

Higher precipitation and flooding could adversely affect fresh and hot water pools, water falls and sulphur springs, the extent of which cannot be predicted.  Damage to Trafalgar Falls were caused by landslips in Hurricane Luis, 1995 and hot water pools have also been blocked by storm damage.  

Figure 5:

Monthly Average Temperature at Two Locations in Dominica, Recorded Over 4-5 Years 

(Degrees F) 

(Source:  IRF 1991, after Atkins, 1983) 

This chart shows the difference between temperatures of a low coastal elevation and higher elevation in Dominica.  The relationship is normally reversed for precipitation, that is, higher elevations experience more rainfall.  In the case of Dominica, rainfall at the coast is about 50 inches/yr and for higher elevations 100-300 inches/yr.

These relationships are expected to hold true even with climate change, except that temperatures will increase at all elevations, while rainfall may vary as a result of El Nino influences.

Climate change studies of Mt. Kilimanjaro point to the unpredictability of impacts from temperature increases. Over 30% of the mountain’s icecap has melted since 1979, creating drought conditions on the Tanzanian side of the mountain and wetter conditions on the Kenyan side according to a Newsweek article (Newsweek February, 2002).  

Higher temperatures cause mosquitoes carrying the malaria parasite to thrive in the southern shadow of the mountain, while Kenya’s Amboseli National Park, north of Kilimanjaro, is now much wetter.  This brings mixed fortunes for wildlife.   Giraffes and impalas have retreated from evolving marshy areas, while water loving species, such as elephants and a number of bird species (including Flamingos) find the wetter conditions to their liking.  

The Case of Trinidad and Tobago

Trinidad and Tobago has a diverse and impressive natural heritage whose tourism potential is yet to be fully tapped. The country ranks as one of the top 10 areas of the world in number of bird species per sq. mile.  There are 433 recorded bird species, 200 in Tobago.  About 175 of the bird species can be found at the Assawright Nature Center, perhaps the premier bird watching habitat in the region and 180 species use Caroni Swamp for habitat and/or nesting.  There are 620 species of butterflies, 100 mammals, 70 reptiles and 2,300 flowering shrubs and plants, including 700 orchids.  

In exotic wildlife, key visitor attractions are the Scarlet Ibises at the Caroni Sanctuary and the leatherback turtles on the Atlantic beach of Matura.  Waterfalls in Trinidad and Tobago are also popular visitor sites.  

It is difficult if not impossible to determine how climate change will affect the rich natural heritage diversity of the country.  Rain falls almost daily in some parts of Trinidad during the wet season and being close to the equator, temperature and humidity are other factors that influence species habitat, diversity and abundance.  Cyclical changes in meteorological conditions are unlikely to affect diversity but longer term climatic differences could either be beneficial or adverse.  

One of the challenges this and other countries will face is the measurement of environmental change.  A determination of what parameters to use in establishing baseline conditions for heritage assets in relation to their value to tourism is part of that challenge.  Undertaking population counts of wildlife species is usually a difficult task and monitoring population changes resulting from meteorological influences is likely to be more difficult.  

An area where data management can be improved is in the collection of information on visitor volumes and on incomes and revenues to service providers.  Although Trinidad has fairly well organized tour operations, data on visitation cannot be easily obtained.  Data management could be improved by institutional or administrative adjustments and by statutory provisions where necessary.

With respect to coastal sea level rise, erosion and/or inundation would affect the nesting habits of the leatherback turtles at Matura Beach.   Eastcoast beaches such as Myaro and Manzanilla are experiencing rapid rates of erosion while both erosion and accretion are occurring at southwest coast beaches and Cora Point (in the Icacos area) respectively (S. Shurland-Maharaq, EMA, pers. comm.).  Erosion and inundation threats to turtle nesting will be experienced by all islands where turtle testing is a visitor attraction.

Sea level rise would also change the ecology and hydrology of Caroni Swamp, an area of 40 sq. miles and affect its value as an attraction.  Here again, baseline conditions, both environmental and socio-economic, will need to be established and monitored closely to measure beneficial or adverse impacts.  Tidal differences of about 3 ft already affect the movement of boats taking visitors through the shallow channels of the swamp. An increase in water levels and the salinity of an already brackish ecosystem will affect the growth of mangroves, feeding and diets of Scarlet Ibises, Egrets, Blue Herons, snakes and other wildlife that attract visitors.  

How these changes will affect the population of Scarlet Ibises estimated at between 12,000 and 15,000  birds is uncertain. According to tour guides, the Ibises feed mainly at low tide and changes to food supply would have to be monitored to determine if effects are going to be adverse are beneficial.  To a large extent, future food supply will depend on the relationship of sedimentation rates affecting the growth of extensive Red Mangrove stands of the Swamp and the rate of sea level rise.

Trotz et al (2001) found evidence that suggests that mangroves can keep up with sea level rise of 11 cm per 100 years, which was higher than accretion rates of 8.5 to 10.6 cm for Bermuda, where mortality of mangroves have been linked to accelerated sea level rise.   A reliable baseline of visitor information is also required to measure changes in visitor preferences, demographics and volumes. 

Other Coastal Wetland Habitats

Similar impacts can be expected of coastal wetland habitats that function as visitor attractions or otherwise provide hydrological and pollution filtering functions that benefit resort areas. The sanctuary for the Magnificent Frigate Bird in the Codrington Laggon of Barbuda is a critical habitat that could be affected by sea level rise.  The Frigate Bird population is considered the largest in the region and is accommodated by mangrove “islands” in the lagoon.  The lagoon is protected by a long sand beach and berm with coastal vegetation, parts of which has been breached by waves and surge resulting from storms. 

Should climate influences result in prolonged exposure, impacts on the mangrove could alter their habitat value to the Frigate Birds.  Visitation to the habitat is about 3000 persons per year and annual earnings to service providers and the Barbuda Local Council associated with these visits is about US$000/yr.  

In Antigua, Mc Kinnon’s Pond captures and filters run-off from an upland watershed that includes part of northern St. John’s and suburban residential areas of a rapidly growing residential and resort area.  The Pond was also used to assist with treatment of sewage wastes from two large hotels.  The major value of the Pond is that it prevents sediments and other pollutants associated with runoff from directly entering the Dickenson and Runaway Bays, where the largest concentration of hotel rooms in Antigua exist.  

Over the longterm, sea level rise could alter the hydrological functions of the Pond and adversely affect its capacity to trap and filter sediments and other pollutants.

Ground Water

Tourism like other sectors must contend with water shortages during the dry season and droughts in many islands.  In many cases, shortages are not so much related to levels of precipitation but to distribution problems.  “Unaccounted for water” ranges between 40 and 65% in many countries.  Coastal aquifers are still relied on to provide major portions of water demands. In BVI and Antigua/Barbuda, wells have been abandoned because of salt water intrusion.  This is one of the effects predicted from sea level rise.

As the sea level rises, coastal alluvial aquifers will be reduced in size, the thickness of the water lens will diminish and water quality will deteriorate.  Actual harvestable and potential ground water volumes will be reduced, creating more dependence on other sources, some of which like desalination are considerably more expensive.  

The potential impact of sea level rise on bedrock aquifers, where water is recharged and stored as a result of faults and fractures in bedrock, is not well established.  Water exploration from deep bedrock wells is new to the region having only been used to date in Tobago.  The technology is being considered for Antigua/Barbuda, which like Tobago suffers from frequent droughts.  Water rationing affecting hotels as well as farmers supplying agricultural produce to hotels is common for small islands of the region.  

In Tobago, bedrock wells have so far resolved water shortage issues and provide water considerably cheaper than alluvial wells, rivers and desalination because of significantly lower treatment costs. Sea level rise could pose a threat to the use of bedrock wells for countries exploring options for lower cost and reliable sources of fresh water.  Like alluvial wells, bedrock wells in coastal areas are also likely to be affected by sea level rise, which will cause salt water to move landward and contaminate zones of fresh water.  

Greater reliance on desalination of water in the future is a most likely result. Already a number of hotels now rely on their own RO (reverse osmosis) plants, which provide a cushion against the effects of drought.  Records show that drought in Antigua/Barbuda has been occurring at the rate of one in four years since 1950.

Some countries could benefit from a net gain in annual precipitation while others may experience net reduction.  Modeling for recharge to an aquifer in Central Tanzania found that a 15% reduction in rainfall with no change in temperature resulted in 40 – 50% reduction in recharge (IPCC, 2001).

EFFECTS ON TRAVEL


Climate Effects on Decisions to Travel

It is unlikely that temperature, rainfall and humidity will affect decisions by tourists to travel to the region within the next 10 years.  After this, the impacts of climate on travel patterns are uncertain.  Most countries should continue to be viewed as warm weather and sunshine destinations, while others such as Guyana, Dominica and parts of Belize would continue to be appreciated for the appeal of their rain forests and resources of nature. 

The peak and off-season for most warm weather and sunshine destinations coincide with wet and dry periods of the year and travel decisions are influenced by the significant differences in the winter and summer months in temperate tourist markets.  Antigua’s average annual rainfall is 40.98 inches.  However average monthly rainfall from January to April (peak season for tourism) is 2.06 inches compared to 3.41 inches for the months of May to December.  Slightly milder temperatures (24(C) coincide with the dry peak season months compared to 29(C temperatures of the wetter months. Relative humidity is also more favorable during the peak season.

Table 8:  Antigua Average and Extreme Recorded Temperatures for “Summer and Winter” Months 

Season
Ave Temperature

((C/ F)
Extreme Temperature ((C)



High (August)
Low (January)

Summer
29 C   (82.2 F)
34 C  (93.2F)


Winter
24 C   (75.2 F)

15 C  (59 F)

(Source: IRF, 1991)

Antigua’s records also show an obvious link between average rainfall, relative humidity and windspeeds for the recorded driest months (January, February, March and June) and wettest months (September, October, November), as shown in Table 00.

Table 9:  Relationship Between Rainfall, Windspeed and Relative Humidity, Antigua (Based on records between 1960 and 2000)

Period
                           Monthly Averages


Rainfall (inches) 
Windspeed (knots)
Relative Humidity

Driest Months
1.91
12.7
81.25

Wettest Months
5.18
10.3
84.6

(Source:  Ivor Jackson & Associates, 2001)

Similar relationships between climate variables should exist for other countries in the Leeward Islands and for the drier parts of other countries, such as St. Lucia’s northcoast resort areas of Rodney Bay and Cap Estate.   

Present climate change models forecast slight precipitation increases in the eastern Caribbean (Puerto Rico to Barbados) and slight decreases in the western Caribbean but no significant changes to the alternating wet and dry season rainfall periods (Dr. C. Prepadine, pers. comm.).  Temperature increases within the next 10 years may cause additional discomfort to summer tourists travelling from temperate climates.  

Temperature increase during the same period should have less an adverse effect on visitors in the winter, unless it is accompanied by increases in precipitation and relative humidity, which could cause discomfort and negative perceptions for tourists. The latter would affect marketing of sunshine destinations.  

Using Weather and Climate Data for Planning and Forecasting

In a number of countries, rainfall and temperature information is derived from an inadequate distribution of recording stations for gathering field data.  Records from airport meteorological stations are often generalized for smaller islands where recording stations are insufficient.  

This data has limited use for planning and for forecasting significant climate diversity associated with the different topography and varying elevations of most volcanic islands.   As the link between climate and the future performance of tourism and other sectors become more critical, countries will need to improve the network of recording climate stations and improve their record keeping.  

The SIDS Caribbean Project for Preparedness to Climate Variability and Global Change funded by the Government of Finland will help to improve weather planning and forecasting through various components.  These include:

· A calibration facility at the Caribbean Institute of Meteorology and Hydrology (CIMH) to ensure accuracy of meteorological instruments;

· Allowing the CIMH to rescue and archive meteorological (rainfall, temperature, evaporation) and hydrological (e.g, stream flow) from various islands;

· Improve telecommunications so that all islands to transmit as well as receive data through satellite links.  

There are seven (7) main forecasting offices in the CARICOM region, Antigua/Barbuda (covers the Leewards and BVI), Barbados (covers St. Vincent and Dominica), Grenada and the Grenadines, St. Lucia, Trinidad and Tobago, Jamaica and Belize.  All offices and satellite met offices where they exist should benefit from the project.  

The value to tourism would include:

· Consolidated and perhaps harmonized approach to regional climate forecasting using eventually appropriately sized numerical forecasting models to suit regional or sub-regional  needs;

· More reliable flight path and terminal forecast data (temperature, pressure, wind speeds) critical to international and regional aircraft traffic and movement;

· Reliable sub-regional and local forecasts important to both business and holiday visitors;

· Availability of historic and current weather data from major tourist markets around the world.

According to the CIMH the large scale models used for climate forecasting are too large for practical benefit at the sub-regional or national level and smaller models need local knowledge and adequate technical capacity at the country level. Technical capacity exists in some but not all countries. Additionally, current practices suggest that enough use is not being made of available weather and climate forecasting data by tourism planners.  This will need to change as future marketing strategies must have significant climate components to be effective.  

Table 11:  Summer and Winter Temperatures for Selected Tropical and Temperate Destinations and Markets

Area
                Temperature (( C)


Summer
Winter

Florida
27 -  29
12-21

Maryland, USA
28 – 30
6

Scotland*
13.8 – 15.0
3.1 – 3.9

Maldives
27
27

Antigua
29
24





*  Summer figure is for the month August and Winter figure for the month of January

IMPACT OF CLIMATE CHANGE ON DISEASE

Microbes are expected to thrive better in a warmer world and higher rainfall will create the conditions for water borne vectors to flourish.  The mosquito borne viruses that cause the deadly hemorrhagic fever and yellow fever thought to have been eradicated in the 1940s are now resident in South and Central America (National Geographic February, 2002).  Dengue is on the rise in the Caribbean and southern United States.  Reported cases of dengue fever for CAREC member countries in 2000 and 2001 were significantly higher in the latter part of the year, coinciding with some of the wettest most for many countries, September to November.    

The West Nile virus first found in Uganda spread to New York about two years ago and has worked its way to Florida and other US sunbelt states.  The virus lives and breeds in birds and are transported by mosquitoes.  It thrives in places with large mosquito populations, making the Caribbean a suitable habitat.  In fact, warmer temperatures and increased rainfall could create conditions ideal for mosquitoes even in countries where the insect does not currently pose a threat.

There is no real evidence to link recent cases of outbreaks from life threatening viral or bacterial infections in the region to climate change.  In the future however, the Caribbean will need to be concerned with threats from diseases on two counts, namely, tourists infecting the local population on one hand and visitors getting infected locally on the other hand.   

Disease outbreaks in tourist destinations quickly attract media attention, which can have negative fall-outs for the tourism sector. Inquiries at CAREC from tourists seeking information of outbreaks and other health concerns are reported to occur regularly and signify a trend that is likely to become even more common as global travelers pay more attention to health and disease free lifestyles. 

RESEARCH AND DATA NEEDS


A lot of the research on climate change occurs through regional initiatives of CPACC, CDMP and related activities.  Such works have been invaluable in promoting understanding risks to natural hazards facing the region and the vulnerability of various countries.  Unfortunately, much of the information has not been disseminated to key government agencies involved with coastal or natural resources management or in the regulation of development.    For example, a number of planning offices are not familiar with storm surge atlases produced for most of the countries by the Caribbean Institute of Meteorology and Hydrology (CIMH).  These atlases are useful for landuse planning and for the regulation of development. 

Beach and reef monitoring programs are being carried out in countries with varying levels of effort and effectiveness.  Coastal water quality monitoring is not consistent.  Although water quality data from aquifers and surface waters (rivers, streams, reservoirs) are available from water Authorities, rainfall and streamflow data critical to monitoring changes in precipitation are inadequate in most countries.  The same is true for temperature, evaporation and humidity, all of which should be considered important baseline information for monitoring changes in human well being or discomfort associated with climate.  

One of the most critical weaknesses is the gaps in socio-economic data on tourism activity, vital to measuring loss of earnings, jobs and other indirect impacts resulting from climate related events, such as hurricanes.  Such data is fairly reliable for the hotel sector but is difficult to access and in some cases not available for the yachting sector,  attractions and scuba diving.  Yacht and passenger arrivals data have become more accessible in recent years but still can be improved.  Information on marina and boat yard capacity or the capacity and levels of use of key anchorages are difficult to obtain.

Obtaining information on the volume of diving activity occurring in various countries is challenging. In St. Lucia, dive tour operators are blamed for not providing up-to-date statistics on the volume of dive business.  This is similar to the reluctance of hotels to provide information of occupancy levels, a problem that appears to be widespread in the region.

Most of the data needs are basic and can be met with effective deployment of existing resources at the national level.  There is no excuse for countries not to have island wide networks of recording instruments for meteorological and hydrological data.  Antigua/Barbuda at one time had over 75 rainfall recording stations but now has less than 10.  Gauges for measuring the rise in sea level are not widely enough deployed and could be of great use if installed at marina basins.  

INSTITUTIONAL CAPACITY TO MANAGE CLIMATE CHANGE AND TOURISM


Coastal management requires technical and administrative skills.  For islands with high sand beach to coastline ratios (Barbados, Antigua/Barbuda, Anguilla) or river outlet to coastline (Dominica) the skill requirement is even more critical.  Barbados’ Coastal Zone Management Unit (CZMU) employs 30 professionals (including scientists and planners) with an annual budget of US$1.5 million (Bds$3 million) (L. Nurse, personal comm.).

Cuba’s aggressive strategy to develop tourism is matched by professional rigor among scientists and environmentalists for the management of over 3000 miles of coastline.  Coastal and marine resources, including 1000 sq. miles of reefs, mangrove swamps and offshore islands, are being managed to a large degree because of the value to tourism.  The Ministry of Science, Environment and Technology, created in 1994, employs over 9,000 persons including over 350 Phd’s (National Geographic, February, 2002).

The Cuban example is cited to emphasize the importance some countries attach to coastal and resource management, but does not need to be copied.  Rather, countries should be prepared to invest in the level of technical and administrative skills and protective works appropriate to their size and needs.  Most islands so far have been unable or reluctant to provide the institutional framework, organization structure or budget to manage coastal areas.  

This has to change because both resources and huge levels of investment are at stake.  Many countries are without the legal and organizational framework for managing beaches and other coastal areas and will need to build technical and scientific capacity through strategic recruitment and training.

On the government side, the foundation has been laid towards the management of climate impacts in capacity building for emergency management and disaster planning. Some national disaster management agencies are better equipped than others to face the challenge.  ODPEM (Office of Disaster Planning and Emergency Management) in Jamaica has a staff of over 50 persons.  It should therefore be better equipped than most countries to take on the technical and administrative responsibility required to coordinate preparedness and emergency efforts required in a period of more frequent and more intense natural hazards, such as hurricanes, floods and droughts.  

The effectiveness of ODPEM and similar agencies will depend on the collaborative relationships built between physical planning and other agencies.  For example, unless disaster planning methods and the insights gained from hazard analysis and vulnerability studies are used to inform landuse planning and policy, the vulnerability of coastal tourism will increase and so too will the threats to tourism dependent economies.  

More than ever, government agencies will need to build credible data bases, manage and share climate related information, work together to build public consciousness and support for change in building and other practices that weaken social resistance to natural hazards.  The emphasis on mitigation now being placed by CEDERA in response to natural disasters must become widespread in application within the private and public sectors.

On the private sector side, organizations representing the interests of the yachting industry, scuba diving and heritage tours are in most cases not strong enough to provide guidance to their memberships on mitigating the impacts of climate.  Strengthening the capacity of yachting, diving and cruise tourism associations to better service their members is a priority to which governments, regional and international organizations  should subscribe. Viable associations enhance the private sector contribution to the management of an industry.  With respect to climate change such organizations can play a vital part in building support for adaptation strategies among members.  

National hotel and tourism associations are examples of organizational effectiveness that yachting and tour operator associations could emulate in seeking to effectively serve their members.  At the regional level, the Caribbean Hotel Association (CHA) is an organizational model that the yachting and cruise tourism sectors, scuba diving and tour operators could explore as an option for regional collaboration.  Since climate change can affect business interests, regionally networking among national private sector associations should be viewed as a critical component of the regional strategy to mitigate its impacts. 

The potential of the yachting sector is being stifled by the poor understanding of its structure and socio-economic importance among regional organizations and governments and by the absence of accessible and credible data on the operations of marinas and boat yards.  The CTO can help bridge the information gap by effectively reporting on the sector in its annual reports.  

It would also help if tourism ministries in the region begin to treat the yachting industry with similar levels of importance shown to hotels and cruiseships.   ECLAC national case studies on yachting in a number of countries indicate that most tourism offices are not sufficiently informed about the sector and lack the organization structure to provide effective policy direction, marketing support and data management.  Unless this changes, national responses to climate impacts will be left wanting.

SUMMARY OF MAJOR ISSUES


This section provides a summary and additional discussion on some of the major issues that should be addressed by the tourism sector.  

Public Awareness

Discussions with executive officers of a number of hotel and tourism associations revealed that their memberships for the most part are not sufficiently aware of the potential impacts from climate change on the tourism sector.  In some cases, climate change issues have not been raised at the organizational level because persons are not adequately informed.  Managers or owners of properties damaged by waves, surge or wind in recent years would have a certain degree of sensitivity to variations in climate being experienced in the region but may not necessarily connect this with the longer term threats posed by climate change.  

In Barbados and Trinidad, where major storms have not been experienced in over 40 years, public awareness of the impact of natural hazards is less than can be expected in Antigua, St. Martin and Puerto Rico, countries repeatedly hit or threatened by such events.  Effective strategies for building public stakeholder and public awareness of climate change issues and threats are therefore needed. Generally, it seems that the  relationship between the variation or change in climate and the future of tourism needs to be presented more persuasively. 

Response to Green House Gas Emissions

The Caribbean Islands cannot be regarded as low-lying.  However, one of the regions most important economic sectors (tourism) is vulnerable to sea level rise by virtue of having most of its accommodation plant, support services and infrastructure in low lying coastal areas.  In a number of islands resort development has been a catalyst for urban development in what has become or is becoming coastal resort towns. Examples where urbanization accompanies tourism are Montego Bay, Jamaica and Rodney Bay St. Lucia.

The tourism and coastal urbanization relationship and trends are recent but communities have traditionally developed along coastlines in the islands and on mainland territories of Guyana and Belize.  The region therefore has major social and economic interests in seeking to reduce green house gas emissions, which would at the very least slow the rate  of sea level rise.  A consolidation of political responses at various global fora in addressing climate change is important and would require:

· Government level response 

· Private sector lobbying, spearheaded by the CHA and Florida Cruise Association  

· Partnerships with stakeholder countries, such as the Maldives in seeking required international responses
· Sharing of scientific and technical and management strategies with such countries.

Landuse Policy

Barbados is one of the few countries in the region that has indicated a willingness to address the adverse effects of its coastal landuse policy.  A bill is now being considered that would allow developers a tax write-off on 150% of the interest paid on loans up to Bds$20 million and 100% write-off for amounts above $20 million for tourism projects developed “inland” as defined by the proposed bill.   This is being done in response to results from storm surge modeling and related coastal vulnerability assessment.
Other countries will need to make a similar shift in coastal landuse policy to reduce current and future hazard risks to coastal property.  The continued concentration of tourism and urban uses in coastal zones would have a certain degree of social and economic risks that could prove costly in the long run.  However, changing habits is not easy and the complexity of issues associated with coastal landuse practices will require creative but practical policy interventions.   

One only has to look at the difficulties Belize continues to experience in getting people and businesses to move to its administrative capital of Belmopan, which was built inland following the devastating impacts from a hurricane in the early 1960s.  The reluctance to leave Belize City occurs despite repeated coastal impacts on the country’s low lying coastline from hurricanes in recent years.  

Planning 
Tourism Plans

The style of tourism plans varies between islands.  Some are comprehensive, others are essentially statements of policy.  One of the most comprehensive is the St. Kitts and Nevis Tourism Master Plan prepared by the Department of Regional Development and Environment OAS for the Government of St.Kitts/Nevis in 1993.   Among other things the Plan contains a Physical Plan, a Marketing Plan, an inventory of natural attractions and an inventory of heritage sites.    

This is an impressive document but like most other tourism plans the primary emphasis for physical development of tourism facilities in what is referred to as “Tourism Planning Areas” is coastal.  The plan recognizes the importance of adequate building setback and suggests that the 20 m setback from mean high tide established in the National Environmental and Protection Act of 1987 was inadequate for dynamic beaches of the Southeast Peninsular.  This is one of the Planning Areas where about 1400 acres are set aside for mixed used development of homes, hotels (300 acres), Town Center and marine related uses. The Country Environmental Profile for St. Kitts/Nevis recommends a 50-100 m building setback depending on site conditions.    

A policy framework for sustainable development of tourism in Barbados is set out in a Green Paper.  It is not as extensive as the St. Kitts Plan but outlines objectives, strategies, actions and guidelines to be considered for various component activities.  The landuse objective is to ensure that “tourism development adheres to national landuse policies as outlined in the National Physical Development Plan”. Unfortunately, the document does  not address emergency planning and strategies for the sector to deal with climate change impacts.  

Trinidad was the only country visited that has a strategic plan for the yachting sector, referred to as pleasure boating in the document.  Among other things, the document provides an analysis of human and natural resource potential, market forecasting and broad policy objectives.  Again, the document lacks a disaster management component critical to the management of climate impacts.  

Building and Development Standards and Other Hazard Resistant Measures 

Hurricane impacts, such as flooding of habitable rooms and water damage to critical equipment and storage facilities, suggest the need for standards to mitigate wave, storm surge and flood impacts.  Building setback is a common policy now being applied but the use of minimum floor level standards could also have significant advantages.  Most development control or planning authorities can use enabling planning laws to incorporate floor level guidelines in planning decisions.  Unfortunately, not many use  minimum floor level standards as a response to storm surge and flood risks. 

This is one of the areas where strategic evaluation of options for the use of effective coastal standards should be encouraged.  In addition Planning Authorities should collaborate more with insurance companies, who are able to use incentives or penalties to achieve the compliance of their policy-holders with hurricane resistant measures.   

This has been done successfully in reducing the vulnerability of buildings to wind damage, using minimum roof pitch, shutters for doors and windows and hurricane straps.  Policy-holders qualify for rebates on insurance premiums of over 25% in adopting such measures.  Similar resistant measures can be applied to mitigate against storm surge and flood impacts.  Along with this, insurance policies should begin to reflect the contrasting vulnerabilities between buildings located in high risk coastlines and flood prone areas through differential pricing of insurance premiums.  Market instruments in this case may be significantly more effective than building regulations. 

Emergency Planning for Tourism Facilities

Hotels now have emergency plans adopted from the hurricane preparedness manual prepared by CAST.  Emergency planning for the cruise tourism sector is less critical since few boats are based in the CARICOM sub-region.  Shelter planning for yachts is one of the weakest links in national emergency planning.  Very few countries have dedicated hurricane shelters and emergency plans for boats seeking shelter from storms. Each country needs a least one officially dedicated hurricane anchorage that will be managed by a suitably designated body for that purpose.  

Trinidad (Chaguaramus in particular) has become the regional hurricane shelter.  For insurance purposes Trinidad and Grenada are considered to be outside of the hurricane belt and thus boats move to the southern Caribbean during the hurricane season for protection. Trinidad’s yachting business thrives on shelter traffic and in fact would benefit if hurricane activity in the region further intensify as a result of climate change.  

Trinidad has 9 marinas with wet berthing capacity of 231 yachts and dry storage of 817 boats.  In 2000 yacht arrivals in the country numbered 3249 boats compared to 2735 for 2001, a drop of 16%.  Figure 6 shows that the biggest gaps between the yachting population and the number of active boats occur between May and October when most of the boats are in storage.  

Figure 6:  Relationship Between the Estimated Yacht Population and Active Yachts in Chaguaramus, Trinidad, 2001  

 (Source: YSATT)       

Trinidad does not have a designated hurricane anchorage, although YSATT (Yacht Services Association of Trinidad and Tobago) is considering a hurricane plan.  Unfortunately it is assumed that Trinidad is safe from hurricanes, so that emergency planning for yachts is not yet an issue.   Hurricane Iris struck a part of Belize that was not hit by a hurricane for about 60 years and Trinidad could suffer the same type of experience. 

The high yacht density at Chaguaramus and the absence of emergency plans to mitigate impacts from storms makes Trinidad a vulnerable yachting destination despite its reputation as a safe shelter from hurricanes.  As a relatively safe shelter, its value to the region is too important to take the threats from hurricanes lightly.  Without hurricane resistant mitigation a severe storm could result in irreparable harm to its reputation, a situation the region cannot afford since some boats may be reluctant to stay in this part of the world if there is the perception that it has no reliable hurricane shelters. 

Perhaps more than any other yachting destination, Trinidad needs to have a comprehensive hurricane emergency plan. A regional evaluation of hurricane shelters with a view towards dedication and management of selected sites, as part of a regional strategy for emergency management of the yachting sector, should be considered. 

Land Ownership at Coastline

Two ongoing and dynamic processes affecting land ownership at the coastline are erosion and accretion.  Where for most islands, the trend seems to point towards net beach loss from erosion, in Barbados, at least 8 beaches have experienced or is experiencing accretion, namely, Brighton, Spring garden, Carlisle Bay, Bay Street and The Hilton in St. Michael (west coast) and Casuarina Beach, Enterprise and Sandy Beach in Christ Church (south coast).  

Establishing the boundary between private and public lands at the shoreline has always been a challenge.  Where land is loss from erosion, the seabed is assumed automatically to revert to public ownership.  The right of the private owner to reclaim lands back to his/her original boundary is unclear.  According to L. Nurse (pers.comm.) the practice in Barbados is that in slow and imperceptible accretion, the land accrues to private owner, while in sudden or rapid accretion it accrues to the Crown (Government).  Defining slow, imperceptible, sudden or rapid presents a problem for the practice.

A draft Shoreline Accretion Bill being considered in Barbados would vest all lands  resulting from accretion in the ownership and control of Government.   The Bill challenges practices under common law and is itself likely to be challenged.  It would also allow government to acquire any lands that emerged from accretion prior to its enactment but after December 1960 for public purposes under the Land Acquisition Act.  

The Bill would also give the Crown the exclusive right and authority to construct groynes, breakwaters and other sediment trapping devices designed to cause accretion or prevent erosion. However, the Minister may grant permission for the private construction of a sediment trapping structure where it is considered in the public interest.  

Financing Shoreline Management

Not many countries can afford the coast of shoreline protection and beach improvement or are prepared to make such investments.  Such investments are now essential and will become more critical in the next 15 years, particularly for countries who insist on maintaining existing coastal landuse policies. The level of investment in coastal tourism properties in the region is too significant not to protect it.  Therefore, while pursuing “soft” or planning options such as building setback, the use of engineering solutions will increase and so will the cost for beach and property protection.

The critical question is who should bear the costs involved.  The cost of protecting private property is assumed to be that of the property owner and the burden for protecting the public beach is assumed to be that of Government. The answer becomes slightly grayer where beach protection benefits private property by the protection or value afforded.   This is an issue that must be addressed by all affected and interested stakeholders.  

Perhaps no country in the region has invested as much as Barbados in coastal  management and protection. Since 1983 Government invested over US$16.6 million in feasibility and planning studies and beach improvement schemes.  Another US$24 million has been committed (US$17 million by way of a loan) for about 7 major beach and shoreline improvement projects (L. Nurse, pers. comm.).  The investment made has already paid dividends with the accretion experienced in a number of beaches on the island.   
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Appendix 1 – Terms of Reference 

The Consultant was asked to:

1. “Develop an issues paper on the potential impacts of climate change on tourism vis-à-vis the impact on the “tourism product” including, but not limited to the following:

· The observed and potential impacts of climate change on tourism and the tourism industry of the Caribbean, in particular;

· Current research and measures being taken to understand and prepare the stakeholders in the tourism sector in the Caribbean region to adapt to the impacts of climate change and sea level rise;

· Data needs to effectively assess the impact of climate variability and change of the tourism sector and impacts of tourism on coastal and marine resources;

· Indications of necessary inputs to effect decision making and planning for the sector;

· Identification and characterization of both national and regional institutional capacity to promote and coordinate the integration of climate change issues in sustainable tourism programs.  This would include a review of existing policy directives, tourism management plans and legislation which are relevant to the tourism sector; and

· A review of existing capacity – institutional, technical and technological to systematically collect and analyze data to monitor the ecological and socio-economic impact of climate change on the tourism sector. 

In developing the issues paper, the consultant should also consider the following issues:

· Potential change in demand for tourism particularly if the North becomes warmer and the likely impacts on the Caribbean tourism industry;

· The potential impact of sea-level rise on the location and siting of tourism facilities, infrastructure, etc;

· The intensity of hurricanes and changes in the hurricane season and impacts that could have on the industry, i.e. the cruiseship industry, sailing, yachting and other marine sports activities;

· The impact that tourism has had and could have on coastal and marine resources which act as natural barriers to sea-level rise and other climate change impacts;

· How weather and climate data is presently used for business planning and forecasting and what type of data the industry would need to properly integrate data into the planning and decision-making framework at both government and private sector levels;

· Possible /potential options for mitigation and adaptation to some of these changes; and 

· Climate change and health concerns for tourism.

2. Consult with key stakeholders (tourism ministries, private sector, non-governmental organizations and local communities) in the tourism sector to obtain their input and determine the needs and issues that should be taken into consideration in developing a strategy and plan of action to integrate climate change issues in tourism management planning:

· Through a key informant survey to determine the level of awareness, needs and perspectives of stakeholders in the tourism sector regarding climate change and the approaches and measures that should be taken to adjust to the impacts;

· Through a small planning workshop with senior tourism officials (develop) a draft work plan for the for the adaptation of to the impacts of climate change under MACC…

3. Develop a work plan for the design of a regional strategy and work plan to address the impacts of climate change on the tourism sector under the MACC Project.”  

Appendix 2 – Meetings and Discussions 

1. Dr. Leonard Nurse, Permanent Secretary, Ministry of Planning and Environment, Barbados

2. Ms. Susan Springer, Executive Director, Barbados Hotel and Tourism Association

3. Mr. Trevor Leach, Deputy Chief Town Planner, Barbados

4. Dr. Colin Depradine, Principal, Caribbean Institute of Meteorology and Hydrology, Barbados

5. Ms. Grabriel Springer, Chief Tourism Development Officer, Barbados

6. Mr. Noel Drakes, Senior Tourism Development Officer, Barbados

7. Dr. Ulric Trotz, Head CPACC, Barbados

8. Mr. Leslie Walling, Project Officer CPACC, Barbados

9. Mr. Sobers Esprit, Director of Tourism, Dominica

10. Mr. Andre Amour, Dominica Watersports Association, Dominica

11. Mrs Anne-Marie Martin, Parks Commissioner, Nelson’s Dockyard National Park, Antigua

12. Ms. Shirlene Nibbs, Director General of Tourism, Antigua 

13. Mrs. Dianne Black-Layne, Head Environment Division, Antigua

14. Mr. Hugh Bailey, Owner, Catamaran Marina, Antigua

15. Ms. Angelick Braithwaite, Marine Biologist, Coastal Zone Management Unit, Barbados

16. Ms. Sarah George, Deputy Chief Fisheries Officer, Fisheries Department, St. Lucia

17. Mr. Don Hehault, Physical Planner, St. Lucia

18. Mr. Rodney Sooner, Executive Vice President, St. Lucia Hotel and Tourist Association

19. Mr. Cuthbert Didier, Manager Rodney Bay Marina

20. Mr. Andy Thomas, Industrial Development Division, TIDCO, Trinidad and Tobago

21. Mrs. Cynthia Birch, Airport Staff, TIDCO

22. Ms. Susan Shurland-Maharaj, Institute of Marine Affairs, Trinidad and Tobago

23. Ms. Jacqueline Clarke, General Manager, YSATT

24. Mr. Louis Potter, Chief Town and Country Planner, BVI

25. Mr. Nanan, Nanan Tours, Trinidad

26. Mr. Ronald Jackson, ODPEM, Jamaica

27. Mrs. Cynthia Simon, Executive Director, Antigua Hotel and Tourist Association 
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Figure 4: Reefs & Tourism Links
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