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Abstract 
During recent years several potential climate change impacts on primary human economic activities 

such as tourism have been described, and there are relevant reports, scientific studies and newspaper articles 
explaining the most important effects and consequences of such impacts. This paper focuses on the observed 
climate change impacts registered in Cuba, as a country representative of the general circumstances in the 
Caribbean basin. This region is one of the major tourist destinations of the world, due to the general quality 
of the environment and the existence of significant natural resources which are optimal for general tourism 
and ecotourism activities. The paper includes some remarks and recommendations oriented to the preven-
tion and mitigation of the most negative climate change impacts on tourist activities, based upon Cuban 
experiences during the consecutive impacts of hurricanes Gustav and Ike in August and September 2008. 
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1. Introduction 

 
Travel and tourism now constitute the world’s largest 

industry and the most important single contributor to 
global economic development. The Caribbean was the 
second fastest growing tourist-receiving region during 
the 80s and early 90s (Douglas, 1992), but has surged to 
number one at present, with gross foreign exchange 
earnings growing from US$5,107 million in 1985 to 
more than US$20,000 million in 2005, an increase in 20 
years of close to 400 percent (CTO, 2007). 

Historically, Caribbean tourism has focused on pack-
aged “sun-sea-sand” vacations concentrated in coastal 
zones, but this traditional tourism product has resulted 
in the degradation of the natural resource base in some 
countries on which tourism depends for their long-term 
viability. They therefore advocate the development of 
ecotourism as a means of protecting the environment, 
and at the same time developing economically.  

There is no doubt that demand is growing for the 
ecotourism product, and that the Caribbean has all the 
attributes to facilitate the development of this product 
with its natural areas, rich culture and natural history, 
and high level of biological diversity. The question that 
has to be asked is whether Caribbean ecotourism would 
be affected in the future by climate change impacts, and 

how the potential negative effects may be reduced or 
avoided. 

The first assessment of potential climate change and 
extreme weather event impacts on the economy of 
Caribbean countries was done in the mid 90s by a group 
of experts gathered at the Workshop on ENSO and 
Extreme Weather Impacts on the Caribbean Basin, held 
in Havana City, from January 9 to 12, 1996. The evalua-
tion of these potential impacts was supported by the 
characteristics and trends of the main climate indicators, 
such as circulation patterns (Naranjo et al., 1996) and 
hurricane formation and frequency (Naranjo, 1996; 
Pérez, 1996), and applied issues such as plant diseases 
(Gómez & Suárez, 1996), tourism (Enfield, 1996) and 
human health (Lecha, 1996). 

The expected transformation of the circulation pat-
terns may transit through an increase in ENSO episodes 
and an increase in the number of days under the influ-
ence of subtropical air masses, while the number of days 
with frontal systems and the influence of continental air 
masses will diminish during the less rainy season 
(wintertime). Also expected are an increase in the mean 
surface sea temperature and the number and intensity of 
hurricanes affecting the region. 

In accordance with the transformation of the circula-
tion patterns, the precipitation regime will consequently 
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change with a break-up of the continuity of the rainy 
season during July-August, due to the predominant 
influence of a subtropical high pressure belt with fair 
weather conditions. However, an increase in extreme 
rainy events and droughts may also be expected. The 
precipitation regime will therefore have more extreme 
time and space variability. The air temperature behavior 
will express an increase in mean daily and monthly val-
ues due to an increase in night (minimum) temperatures. 
Finally, the expected sea level rise during the coming 
years will impact the coastal zones and the existing tour-
ist infrastructure and management. 

 
2. Observed Climate and Weather Impacts on 

Tourism 
 
The trends in annual air temperatures observed in 

Cuba during the period 1951-2006 show a clear increase 
close to 0.8°C (Fig. 1). This value is in conformity with 
estimations by global climate models such as the Hadley 
Model from the United Kingdom Meteorological 
Service. This model can represent the estimated maxi-
mum surface temperatures for the western Caribbean 
region in the year 2050, relative to the normal values of 
the period 1961-1990. 

From Fig. 2 it is evident that a significant increase, 
up to 6°C, may occur in some parts of the central por-
tion of the Cuban territory and Central America. This 
expected increase in diurnal temperatures would have a 
big impact on tourism in terms of an increase in heat 
load, an increase in air conditioning requirements, a 
reduction in comfortable days throughout the year, a 
reduction in the comfortable period during the day, a 
potential increase in infectious and vector-borne dis-
eases, etc. 

There are several factors being monitored in order to 
identify any significant trends or abnormal occurrences 
of climate and weather events in the Caribbean region. 
International cooperation among the countries involved 
is moving forward to facilitate data support and ade-

quate sharing of results. The following fields of action 
are the most significant from the point of view of their 
potential effects on the tourism industry. 

• Hurricane tracks, frequency and intensity. 
• Behavior of other severe weather events. 
• Extreme rain event and drought occurrences. 
• Arrival of dust clouds from the Sahara Desert. 

Since 1995 the frequency and intensity of tropical 
cyclone activity in the Atlantic has increased, with an 
absolute record of 27 named storms in 2005. In particu-
lar the Caribbean region was affected by more than 75% 
of the formed storms, including a significant number of 
major hurricanes such as Mitch and Iván in 1998 and 
2004, respectively. 

The impact of major hurricanes on coastal zones is 
enormous. They can transform the shoreline and carry 
inland big rocks and stones from neighboring marine 
areas. Even Category II hurricanes like Wilma can 
impact the built infrastructure of coastal cities in a 
significant way, such as Hurricane Wilma in Havana 
City (Fig. 3). 

During the last fifteen years, but especially since the  
beginning of the 21st Century, the number of major 
hurricanes affecting the Caribbean basin has been twice 
the mean number of the precedent period. This increase 
in hurricane frequency and intensity implies a consider-
able effect on the tourist industry and infrastructure  
(Fig. 4). In spite of this tendency not yet being a regular 
trend, there is now a higher risk of hurricane impact on 
tourist activities than 20 years ago, and therefore the 
vulnerability of the tourist infrastructure in coastal zones 
is higher too. It represents a challenge with regard to the 
new development of hotels and other tourist products 
and services in the region, due to the increase in the 
recovery time of these investments in the case they are 
damaged by hurricanes or other extreme weather events. 
Also the insurance companies have increased their rates 
and quotes, as this factor is an objective difficulty with 
regard to the normal economic behavior and function of 
the tourist industry. 
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Fig. 1 Trend mean air temperature in Cuba during the period 1951-2006. 
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In the humid tropics, apart from tropical cyclones, 
other severe weather conditions are present. One of the 
most important is the occurrence of severe thunder-
storms. A thunderstorm is considered severe when at 
least one of the following phenomena is present: torna-
does, hail, gales higher than 25 m/s or precipitation 
exceeding 100 mm. In the Caribbean region the occur-
rence of thunderstorms can be observed all year, with a 
well-defined maximum in the rainy season (May to 
October). However, the occurrence of severe thunder-
storms is more frequent at the beginning of the rainy 
season (Fig. 5). 

Under the new conditions derived from climate 
change, the amount of energy available to convective 
processes increases, and the occurrence of severe thun-
derstorms becomes more frequent. Locally, the impacts 
of severe thunderstorms on tourist facilities and general 
infrastructure can be significant, mainly in coastal areas 
and at beaches and resorts. 

In a recent study (Álvarez, 2005), it was demon-
strated that the total number of rainy days in Cuba is 
diminishing, while the total amount of precipitation re-
mains almost the same. This means that the amount of 
precipitation per rainy day is increasing in accordance 
with the assumption that the variability of precipitation 
is increasing in time and space. At the same time, the 
frequency and intensity of droughts all over the country 
has been higher since 1990 than before. This extreme 
behavior of the precipitation regime has a big influence 
on food production and the use of hydrological re-
sources. In a small, narrow, long territory like Cuba’s, 
representative of most Caribbean states, convective rain 
occurs inland, but under the influence of high pressure 

 
Fig. 2 Hadley Model estimation of maximum surface temperature for the western Caribbean in 

July 2050, compared to values during the normal period 1961-1990. 

Fig. 3 Storm surge and heavy waves reach the Havana city 
coastal highway during the impact of Hurricane Wilma 
in October 2005. 

Fig. 4 Houses completely damaged during Hurricane Lily in 
October 2003. 
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belts, the convective processes collapse, giving rise to 
temporary drought periods. 

These temporary drought periods are generally 
broken by the influence of synoptic rainy systems, such 
as tropical waves, tropical cyclones or extra-tropical 
processes during the winter season. Therefore, after a 
significant number of days without precipitation, intense 
and continuous rain may occur in a given territory. This 
increase in the variability of the precipitation regime 
will be more evident in future years, especially in the 
eastern Caribbean region, where the continental influ-
ence of North America is less evident and the domain of 
the North Atlantic subtropical anticyclone is predomi-
nant.  

Finally, in recent years the scientific community has 
been giving more attention to the arrival of dust clouds 
from the Sahara Desert into the Caribbean basin. These 
clouds arrive from Africa mainly during the summer 
season, and they can rise up to 5,000 m or higher, travel-
ing across the Atlantic Ocean to the Caribbean basin 
over the southern periphery of the North Atlantic anticy-
clone (Fig. 6).  

The cloud content is very diverse and potentially 
dangerous to human health. Significant rises in respira-
tory illnesses and bronchial asthma have been reported 
in Guantánamo and other eastern provinces of Cuba 
(Rivero et al., 2007) during the influence of dust clouds 

from the Sahara. Also air quality and atmospheric trans-
parency are affected, as well as horizontal visibility. 
Another direct effect of the dust clouds is a temporary 
reduction of precipitation.  

In the new conditions derived from climate change, 
the arrival and influence of dust clouds from the Sahara 
Desert into the Caribbean basin will be more frequent, 
due to the increased influence of the subtropical anticy-
clone, stronger easterlies in the lower tropospheric 
levels and higher effectiveness of convective processes. 

 
3. Social Effects of Climate Change on 

Caribbean Ecotourism 
 
The Caribbean region has an exceptionally rich bio-

diversity, with many species and much genetic variation 
in its ecosystems. The loss of this biological wealth is 
without any doubt one of the main environmental prob-
lems that faces the region. Thus the biggest problems 
facing the regional biodiversity are the loss or irreversi-
ble transformation of habitat, the extinction of species 
and varieties, the loss of genetic diversity, the introduc-
tion of exotic species with harmful effects on the native 
species, the fragmentation of the ecosystems and traf-
ficking in threatened species.   

Although it seems to have hit without previous warn-
ing, climatic change is relatively predictable to diverse 
degrees and its effects depend on environmental and 
human vulnerability, especially in insular territories. In 
almost all cases a relatively smaller accumulation of 
negative impact events can be pointed to that exhausts 
the capacity of natural and social systems to respond, 
increasing their vulnerability.   

The coastal areas in the Caribbean constitute primor-
dial forces for the economy of the region, in which the 
biggest cities are located on coasts and 60% of the 
population lives less than 100 km from the shoreline. 
Therefore, the continued rural-urban migration pattern 
and the growth of medium and small-sized cities pro-
duce an increase in population density near the coasts, 
with high demands on plains and coastal waters 
(PNUMA, 2002). This demographic factor produces a 
high environmental stress level in 39% of Caribbean 
coastal regions.  

The accumulative effects of such processes have not 
always had an immediately perceptible impact on en-
vironmental quality or in the functions of ecosystems. 
They only become evident when the area is affected by 
an extraordinary event such as weather related disasters, 
natural tectonic-related threats and risks from humans to 
themselves, often related to the population’s sustained 
growth and poverty (Boyce, 1994).  

Also, among these environmental risks can be in-
cluded changes in land use without appropriate planning 
(causing further degradation of the ecosystems), such as 
clearing lands of native forests to dedicate them to agri-
cultural production, excessive use of mountainous hill-
sides for subsistence agriculture, opening of roads and 
urbanization. These are done without taking into 
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Fig. 5 Number of days with thunderstorms in Caibarién, 
Cuba (brown indicates particular severity). 

 

Fig. 6 Dust cloud from the Sahara arriving in the Caribbean 
on July 24, 2005 at 11:45 UTC. 



 Evidences of Climate Change Impacts on Ecotourism in the Caribbean Basin 157 
 

 

account any kind of preventive measures, mitigation 
actions or necessary environmental protection for sus-
tainability of the territory.   

Finally, it is necessary to remember that there would 
not be enormous losses if people or goods were not ex-
posed to such risks, so it is urgent to consider socioeco-
nomic and environmental vulnerability in all future 
planning for sustainable development. In this respect, it 
is necessary to prioritize the poor who are generally the 
most affected ones, due to their biggest vulnerability and 
because they have smaller recovery options. In a quarter 
of the territory of the Caribbean region the population 
density on the islands exceeds 200 inhabitants per 
square kilometer, and in some countries, considerably 
higher, like Barbados, where the population reached 
626.5 inhabitants per square kilometer in 2002. 

The Caribbean is considered one of the most attrac-
tive tourist destinations, but the consequences of 
climatic change, may be exacerbated by negative en-
vironmental actions that take place in the coastal areas; 
for example, construction on the beaches and expanded 
urbanization with proposals for tourist facilities de-
signed and built without any kind of environmental 
impact assessment. This accentuates environmental 
impacts as much on the land as at sea. This worsens the 
problems of deposition of solid waste and supply of 
drinkable water, leading to excessive extraction of 
underground waters, increasing saline intrusion in areas 
with numerous karst.  

The socioeconomic impacts of climate change on the 
tourist economy of the Caribbean are already a fact. In 
recent years with the increase in frequency of hurricanes 
in the area, diverse ecosystems have been severely 
impacted, reducing their potential benefits to the local 
economy. The tourist infrastructure has also been 
strongly affected, with high losses and high recovery 
costs (Centella, 1996).   

One example of the above-mentioned effects is the 
considerable economic damage to Cuba due to the 
impacts of the recent hurricanes Gustav and Ike, in 
August and September of 2008, respectively. They 
caused more than 8,600 million pesos in direct losses, 
including half a million destroyed family houses. There 
are also reports that they strongly affected tourist infra-
structure in Jamaica, the Dominican Republic, Cancún 
and other important tourist destinations of the Lesser 
Antilles. 

In Cuba, the tourist Mecca of Key Largo, located to 
the south in the Canarreos archipelago, has been repeat-
edly affected by intense hurricanes, so all new invest-
ments there have been suspended, delaying its future 
development due to the very high recovery costs.   

Numerous beaches have experienced significant ero-
sive processes for several years, with losses of their 
regular profile and setback of the coastal line (Fig. 7). 
As a good known example of this, one may note the 
world-famous Varadero Beach, where the setback 
almost completely reached the construction line near the 
dunes. That construction was done in the years 

1940-1950. The beach needed to be fortified artificially 
during several restorative campaigns with enormous 
volumes of sand at high costs in order to maintain its 
attractiveness. The Ministry of Science, Technology and 
Environment and the Ministry of Tourism of Cuba have 
a joint beach recovery program in progress, involving 
specialized human resources and considerable material 
and financial resources.   

Other interior beaches on the coasts of the big island 
of Cuba of great interest to national tourism have ex-
perienced the same situation. They include Cajío Beach, 
Caibarién, El Salto y Ganuza, La Boca de San Diego 
and Boca de Calafre, Bailén, Las Tumbas and the shore-
line of the city of Cárdenas, among others.   

The coastal marshes also show symptoms of changes 
in their morphology, structure, composition and distribu-
tion of species. The Zapata Marsh is one of the most 
remarkable cases, because this is the most important 
marsh in the Caribbean. A very popular destination 
among foreign tourists, the well-known Indian Village 
inside the Lagoon of the Treasure, has been seriously 
affected by the recent severe meteorological phenom-
ena. 

The Peninsula of Guanahacabibes, one of the most 
important biodiversity reservoirs in Cuba, was also 
devastated by Category V Hurricane Iván in the year 
2004; and it has not yet recovered completely due to it 
geographical position at the western tip of Cuba, where 
it is frequently affected by these phenomena. Other rele-
vant tourist centers of Cuba severely damaged by recent 
hurricanes of great intensity that passed through the 
province of Pinar del Río include Viñales, where the 
private and informal economies were also damaged, and 
Soroa with the loss of their famous orchidaceous 
species. 

At the tourist attractions located in the small islands 
that surround the Cuban archipelago, the over-seas 
causeways are frequently damaged as are the supply of 
drinkable water and hotel gardens (Fig. 8). These 
impacts raise the costs of use and maintenance of these 
facilities noticeably.   

Fig. 7 Intense natural erosive process at Santa María Key 
during the 2004 summer season. 
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As for the exotic and endemic vegetation of the 
region, several botanical gardens in the area are often 
damaged by the impact of severe hydro-meteorological 
phenomena. In Cuba these centers receive thousands of 
foreign tourists annually, and some of them have unique 
collections, such as the Cienfuegos Botanical Garden or 
“Soledad,” with palms of world renown. The region has 
suffered the partial destruction of numerous significant 
or endemic species.   

This panorama incorporates increases in unforeseen 
restoration expenses, diminishing the visitors’ oppor-
tunities to the detriment of economic revenues from 
tourism and increasing the depreciation of places of 
natural interest.     

 
4. How Should Caribbean Ecotourism Deal 

with Climate Change? 
 
The negative consequences of climatic change go be-

yond the short term and on occasionally they produce 
irreversible effects on economic, social and environ-
mental conditions. After disasters, among the aggravat-
ing circumstances should be included the involuntary 
displacement of culturally-ingrained populations in the 
impacted territories, producing environmental refugees. 
Rescue operations and recovery can destroy the habitat 
and generate enormous quantities of waste. In many 
cases, the ecosystems cannot recover in the short term, 
being substituted by ecosystems less resilient and 
diverse and with a smaller capacity to provide basic 
environmental services, as purification of water, reten-
tion of silt and protection from the rigors of the climate. 
The result is a bigger future vulnerability.   

The future of Caribbean ecotourism depends on 
improvement of preventive procedures, right answers 
for land-use strategies and rehabilitation of damaged 
areas in order to diminish the loss of human lives and 
infrastructure. However, the situation is worsening in 
two aspects: severe meteorological events appear now 
more frequently, and the social and economic effects of 
the natural catastrophes are becoming more dramatic as 

a consequence of the biggest demographic densities and 
the concentration of goods in highly vulnerable areas.   

In urban areas, it is important to avoid the expansion 
of the urban space into vulnerable areas, to reduce 
uncertainty in land use and to provide appropriate hous-
ing and environmental reparation services (particularly 
in reference to the gathering and disposition of solid 
waste). Also, it is necessary to make preparation and 
mitigation plans obligatory prior to disasters, with 
reforestation actions and shore protection structures able 
to regulate floods, storm surges and direct wave impacts 
on the existing coastal structures. Moreover education 
should be improved and appropriate information on 
these issues should be provided to the citizenship as 
soon as possible.  

 
5. Final Remarks 

 
Under the same conditions as other small state- 

islands, most Caribbean countries may experience 
significant negative impacts due to any future climate 
change. The high vulnerability to severe meteorological 
events, the strong economic dependence on tourism and 
the limited financial resources make implementation of 
adequate mitigation actions and adaptation procedures 
difficult. However the governments are concerned about 
the problem, and they are looking for an adequate inter-
national frame of cooperation in order to design and 
apply joint policies and strategies oriented to the preven-
tion and mitigation of any adverse potential impact 
derived from climate change or related to the hazards of 
the natural climate or weather variability. 

Also, any implementation of appropriate adaptive 
procedures to prevent potential impacts of climate vari-
ability must take into account the local living conditions 
and the need for parallel development of an adequate 
level of life – more job offers and health and education 
services for the most of the population, the conservation 
and rational use of natural resources and the reduction 
of any kind of environmental pollution. Thus developing 
ecotourism is recommended, as it may function as one 
of the main tools to prevent the potential negative 
effects of climate and weather variability in the Carib-
bean region.  
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