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2 PREAMBLE 
 
Tourism is one of the largest and fastest growing global economic sectors. It is a significant 

contributor to national and local economies around the world and is increasingly promoted as 

having an important role in contributing to the UN Millennium Development Goals, particularly the 

alleviation of poverty in Least Developed Countries (LDCs).  The interface between climate and 

tourism is multifaceted and highly complex.  The tourism industry  is characterized by considerable 

diversity, consequently extensive differences exist in climate sensitivity and the abilities of tourism 

operators worldwide to incorporate climate services into decision making.  Weather and climate 

have broad significance to tourist decision making and the travel experience, significantly 

influencing travel patterns and expenditures worldwide.  For the tourism industry and tourists 

alike, climate represents both a vital resource to be exploited and an important risk to be managed.  

Consequently, it is expected that the effects of climate change will  have profound impacts on 

consumer travel demand and tourism businesses and transform destinations.  Demands for 

accurate and increasingly detailed climate information are therefore anticipated to increase 

substantially in order to the challenges posed by climate change in the decades ahead. 

 

Despite the growing global economic importance of the tourism sector and the complex 

interactions between climate and tourism, there has been very limited evaluation of the extent to 

which climate information is used within the tourism sector or how climate information is being 

integrated into the specific decision-making processes of tourists or the tourism industry.  

Knowledge of how different tourism sub-sectors and specific businesses are influenced by weather 

and climate is still relatively unexplored and has hindered the development of specialized climate 

products and the use of financial instruments to reduce climate risk (weather derivatives and 

insurance) within the tourism sector.  A systematic assessment of climate services needs within the 

sector has also not been undertaken.  Tourism is also virtually absent from the growing literature 

on the economic and non-market value of climate information and forecasts.  There has been 

limited evaluation of what sources of climate information tourists and tourism operators utilize, or 

the effectiveness of different communication pathways and formats.   

 

Meteorological networks do not adequately represent the climatic conditions in many mountain, 

coastal, and island tourism destinations, particularly in developing nations, encumbering climate 

change adaptation and the development of climate risk management products.  Climate information 

represents a double-edged sword for the tourism sector, for while accurate climate information can 

be invaluable to the tourism industry, inaccurate climate information that deters visitation is a 

lament heard often from the tourism industry .  The emergence of new specialized climate products 

for the tourism from private meteorological companies represents important progress, but thus far 

lacks the transparency needed to properly evaluate their rigor and validity in the international 

travel marketplace.  Improving the provision and use of climate information in the tourism sector is 

a challenge that will require close collaboration between the climate and tourism research 

communities (both physical and social scientists), NMSs, government tourism authorities and the 

tourism industry at the regional level.   
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The following recommendations are intended to address the key knowledge gaps and facilitate the 
collaboration that would provide new capacities to enhance decision-making that would reduce 
climate risk and enable climate change adaptation in the tourism sector.   
 
Recommendation :  Investment is required to strengthen climate monitoring networks in areas 
where the tourism sector is vital to local economies, specifically rural areas and many developing 
countries (particularly SIDS), in order to improve climate risk management and climate change 
adaptation in the tourism sector.   
 
Recommendation :  With the risk of permanent loss of historical climate data in developing 
countries, which has potentially high value for managing climate risk and informing climate change 
adaptation, action is urgently needed establish a coordinated international data rescue initiative. 
 
Recommendation :  Strengthening of climate monitoring networks is required to support the 
development and access to innovative financial products (weather derivatives and index insurance) 
to manage climate risk in the tourism sector. 
 
Recommendation :  The development of regionally and locally specific climate change scenarios is 
required to facilitate effective climate change adaptation by the tourism industry and tourism 
dependent communities.  The refinement of near term climate change predictions (covering the 
next 25-30 years), that are most relevant to business investment and government policy 
timeframes are particularly encouraged. 
 
Recommendation :  Support is required for the fundamental multi-disciplinary research needed to 
understand the salience of climate (both in source markets [push factor] and destinations [pull 
factor]) in different travel decision-making contexts, cross-cultural climate preferences for major 
destination types, the affect of weather on holiday satisfaction and future travel choices, and the 
climate sensitivity of major tourism activities. 
 
Recommendation :  Developers of specialized climate products for the tourism sector, whether the 
private sector, universities or governments, are encouraged to disclose the scientific methodology 
or market testing results to demonstrate validation in the tourism marketplace. 
 
Recommendation :  The tourism sector, in collaboration with NMS, private meteorological 
companies, and university researchers, are encouraged to develop accepted standards for 
specialized climate products, to ensure consistent and accurate communication of climate 
information  to international travellers and to facilitate objective destination comparisons and 
marketing claims in a global tourism marketplace. 
 
Recommendation :  Collaboration between governments, universities, communities, and the 
private sector (tourism businesses, meteorological service companies, financial services), must be 
strengthened to drive innovation that connects climate information to the needs of the tourism 
sector and tourism dependent communities. 
 
Recommendation :  Greater effort be made to consult with major tourism end-users about their 
needs for climate information.  This consultation must be done regionally in order to adequately 
represent specific information needs and the capabilities of regional providers.   
 
Recommendation :  The active collaboration of the tourism industry is required to support the 
development of climate services to improve outcomes for the sector, and they are strongly 
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encouraged to provide increased access to sectoral data, consult on specific climate information 
needs and constraints to its use, provide expert review of specialized products and create effective 
strategies to communicate weather and climate information to tourists. 
 
Recommendation :  An interdisciplinary initiativ e be established to evaluate the economic and 
non-market societal value of climate information for decision-making by tourists and tourism 
operators. 
 
Recommendation :  An interdisciplinary evaluation of best practices for communication of climate 
informati on, particularly specialized products and forecast uncertainty, to tourism end-users is 
encouraged. 
 
Recommendation :  A series of multi-objective, capacity-building workshops be initiated in major 
tourism regions around the world, in order to foster the direct interactions and partnerships 
between climate service providers and tourism user groups needed to make significant progress in 
the application of climate information in the tourism sector. 
 
Recommendation :  Training the next generation of tourism professionals to utilize climate 
information to reduce climate risks and adapt to climatic change in the decades ahead is a priority 
and it is urged that Á Ȭ#ÌÉÍÁÔÅ 2ÉÓË -ÁÎÁÇÅÍÅÎÔȭ ÔÒÁÉÎÉÎÇ ÍÏÄÕÌÅ be created for use by tourism and 
hospitality schools around the world.  
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3 INTRODUCTION 
 
The tourism sector is one of the largest and fastest growing global industries and is a significant 
contributor to national and local economies around the world.  Tourism represents far more than 
just travel for leisure and holidays.  Tourism encompasses travel for education, health, religion, 
conventions and conferences, general business travel, and visiting friends and relatives.  The United 
Nations World Tourism Organization (UNWTO 1995) defines tourism as including: Ȱȣ ÔÈÅ activities 
of persons traveling to and staying in places outside their usual environment for not more than one 
consecutive year for leisure, business and other purposes not related to the exercise of an activity 
ÒÅÍÕÎÅÒÁÔÅÄ ÆÒÏÍ ×ÉÔÈÉÎ ÔÈÅ ÐÌÁÃÅ ÖÉÓÉÔÅÄȢȱ   According to the UNWTO (2009), international tourist 
arrivals have grown from just over 200 million in 1980 to 922 million in 2008.  International travel 
is also forecast to almost double to 1.6 billion arrivals by 2020 (UNWTO, 2001).  The economic 
importance of the sector worldwide is demonstrated by World Travel and Tourism Council (2009) 
estimates that in 2008 the global travel and tourism industry, contributed 9.6% of global Gross 
Domestic Product (GDP) and 7.9% of world-wide employment.   
 
While the majority of international tourism currently occurs in developed countries, the sector is a 
vital contributor to the economy of many developing countries.  Between 1995 and 2007, it is 
estimated that international tourism in emerging and developing markets grew at twice the rate of 
industrialized countries ɀ by 11% for Least Developed Countries (LDCs) and 9% for other low and 
lower-middle income economies (UNWTO, 2008). Visitor spending represented more than 10% of 
national GDP in 36 developing countries in 2006 (United Nations Conference on Trade and 
Development, 2008).  The UNWTO (2007) also estimates that tourism is a primary source of foreign 
ÅØÃÈÁÎÇÅ ÅÁÒÎÉÎÇÓ ÉÎ τφ ÏÕÔ ÏÆ υπ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ,$#ÓȢ  With the growth of tourism in developing 
countries, international tourism is increasingly promoted by development organizations and many 
governments, as having an important role in contributing to the United Nations (UN) Millennium 
Development Goals, particularly the alleviation of poverty in LDCs, gender equality and 
environmental sustainability. 
 
While comparable global statistical data on domestic tourism are not available, its volume was 
estimated at around 8 billion trips worldwide in 2005, of which 4 billion were estimated to be from 
same-day visitors and 4 billion from overnight tourists  (Cabrini 2009 pers. comm.).  The shorter 
term nature of much domestic tourism, particularly day trips or weekend holidays, increases the 
importance and relevance of nowcast and short-term forecast information for decision-making by 
tourists.  Consequently, domestic tourism is an important consideration of this review. 
 
The tourism sector is characterized by considerable diversity and fragmented structure.  While 
varied conceptualizations of the subsectors that comprise the tourism sector are used in academia 
and by international organizations, major components include: transportation ( air lines, cruise 
ships, rail lines, ground coaches and taxies for examples)1, accommodation (hotels, apartments, 
youth hostels for examples), food and hospitality services (restaurants, bars and pubs for 
examples), travel agents and tour service operators, visitor attractions (cultural or sporting events, 
casinos, parks, museums for examples), and tourist focused retail or service providers (insurance, 
conventions, tourist equipment rentals for examples).  Tourism operators differ in terms of 
ownership (government, non-government organizations, private businesses), size (there is a 

                                                           
1 The application and needs for climate information in aviation, marine, and ground transport are the focus of 
the Transport Sector White Paper and will not be discussed in this White Paper. 
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predominance of small and medium sized enterprises in the sector, but also many international 
conglomerates), and purpose (for profit or non-profit, as well as conservation, education, 
community development mandates).  Tourism operators have also adapted to provide tourism 
services in every climatic zone on the planet from deserts and high mountains to the tropics and 
polar regions.  As a consequence of this heterogeneity, there are extensive differences in the nature 
of climate sensitivities and abilities of tourism operators worldwide to incorporate climate services 
into decision-making. 
 
Equally as diverse are the motivations and characteristics of domestic and international travelers.  
Major global tourism market segments include: sun and beach tourism, sports tourism, adventure 
tourism, nature-based tourism, cultural tourism, urban tourism, health and wellness tourism, 
cruises, theme parks, visiting friends and relatives, and meetings and conferences.  The disparate 
climate requirements and preferences of tourists with in these major market segments, as well as 
between groups within each major market segment (golf, ski, and windsurfing segments of sports 
tourism, for examples), create very different demand-side climate sensitivities within the tourism 
sector.  
 

The interface between climate and tourism is multifaceted and highly complex.  Figure 1 outlines 
the temporal scales (extreme events, seasonality, inter-annual variability, climate change) at which 
climate influences different subsectors of tourism, either directly (blue lines in Figure 1) or 
indirectly  (black and red lines in Figure 1).  Import antly, climate is but one macro-scale influencing 
factor on the tourism system (see Figure 1) and interacts with other macro-scale factors as well.  
The selected media headlines in Figure 2 provide illustrative examples of the varied climate 
sensitivities in tourism supply (tourism destinations and tourism operators) and demand (tourism 
arrivals and travel patterns) around the world.   
 
Tourism destinations and tourism operators are affected by climate variability and change in a 
number of ways.  All tourism destinations are climate sensitive to a degree, in that they are 
influenced by natural seasonality in demand, are affected positively or negatively by inter-annual 
climate variability that brings heat-waves, unseasonable cold, drought or storms and heavy rain, 
which can affect not only tourist comfort and safety (and thereby satisfaction), but also the 
products that attract tourists (snow cover, coral reefs, wildlife, for examples).  Climate variability 
also influences various facets of tourism operations (water supply and quality, heating-cooling 
costs, snowmaking requirements, irrigation needs, pest management, and evacuations and 
temporary closures, for examples).   An international survey with 66 national tourism and 
meteorological organizations found that a large majority (81%) felt weather and climate were 
major determinants of tourism in their nation (Wall and Badke, 1994).  Indeed some argue that 
climate is among the most dominant factors affecting global tourist flows (Burton, 1995; Boniface 
and Cooper, 2004). 
 
There is a general consensus that destination image is a key determinant in destination choice2 
(Pike, 2002) and that climate is dominant attribute of destination image along with scenery and 
cost (Anderssen and Colberg, 1973). A review of deÓÔÉÎÁÔÉÏÎ ÉÍÁÇÅ ÓÔÕÄÉÅÓ ÆÏÕÎÄ ÔÈÁÔ ȬÎÁÔÕÒÁÌ 
ÂÅÁÕÔÙ ÁÎÄ ÃÌÉÍÁÔÅȭ ×ÅÒÅ ÏÆ ÕÎÉÖÅÒÓÁÌ ÉÍÐÏÒÔÁÎÃÅ ÉÎ ÄÅÆÉÎÉÎÇ ÄÅÓÔÉÎÁÔÉÏÎ ÁÔÔÒÁÃÔÉÖÅÎÅÓÓ ɉ(Õ ÁÎÄ 
Ritchie, 1993).  Some tourism destinations can be considered climate-dependent, in that climate is 
the principal resource on which tourism to the destination is predicated (e.g., many small island 
developing states [SIDS]).   

                                                           
2 Among other macro-scale influencing factors, such as: travel distance, time, holiday cost, and travel 
motivation and those set out in Figure 1.  
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In the same way that climate affects the destination choice of travellers it highly influences the 
timing of travel.  Seasonal demand is one of the main defining characteristics of global tourism, and 
is comprised of two elements - ȬÎÁÔÕÒÁÌȭ ÁÎÄ ȬÉÎÓÔÉÔÕÔÉÏÎÁÌȭ ÓÅÁÓÏÎÁÌÉÔÙ (Butler, 2001).  Seasonal 
climate fluctuations at tourism destinations and at major outbound markets, particularly at high 
latitudes, are a key driver of tourism demand at global (Figure 3) and regional scales.  When 
climatic resources are no longer suitable for certain tourism markets, such as ski or beach holidays, 
tourism operators can be forced to close seasonally (Figure 4). 
 
 
 

Figure 1. Climate influences on the tourism sector  
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Figure 2. Recent media headlines of weather/ climate impacts on tourism  
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Figure 3. Monthly International Tourist Arrivals (Millions)  
(Source: UNWTO, 2009) 

 

 

 
 

Figure 4. Seasonal closure of major resorts in Greece  
(Photo: Daniel Scott) 

 
Climate also has an important influence on environmental conditions that can deter tourists, 
including infectious disease, wildfires, insect or water-borne pests (for example jellyfish and algae 
blooms), and extreme events such as tropical cyclones. In Greece, after the devastating fires of 
summer 2000, more than 50% of all bookings from tourists for 2001 were cancelled (IUCN, 2007).  
Drought in the State of Colorado (USA) during the spring and summer of 2002 created dangerous 
wildfire conditions and the media coverage of major fires in some parts of the state had a significant 
impact on summer tourism.  Visitor numbers declined by 40% in some areas of Colorado and 
reservations in state park campgrounds dropped 30% (Butler, 2002).  The drought also affected 
fishing and river-rafting tourism in the state.  Anglers were restricted from fishing in many rivers 



6 
 

because fish populations were highly stressed by low water levels and high water temperatures.  
Low water levels also shortened the river-rafting season substantially.  Some river rafting outfitter 
ÃÏÍÐÁÎÉÅÓ ÌÏÓÔ τπϷ ÏÆ ÔÈÅÉÒ ÎÏÒÍÁÌ ÂÕÓÉÎÅÓÓ ÁÎÄ ÅÃÏÎÏÍÉÃ ÌÏÓÓÅÓ ÉÎ ÔÈÅ ÓÔÁÔÅȭÓ ÒÉÖÅÒ ÒÁÆÔÉÎÇ 
industry alone exceeded US$50 million (Associated Press, 2002a, 2002b). 
 
Extreme weather events routinely influence tourism operators and travel decisions in regions such 
as the Gulf of Mexico.  The economic impact of hurricanes on tourism in this region is often 
substantial.  In the Florida Keys, the ten-day closure and clean-up following Hurricane Georges in 
1998 resulted in tourism revenue losses of approximately US$32 million (United States 
Environmental Protection Agency, 1999).  The economic impact of the four hurricanes that struck 
the State of Florida in 2004 was estimated to be several times larger, as the storms caused 
thousands of cancellations as travelers went elsewhere and a marketing survey found that 25% 
were also less likely to visit Florida during hurricane season in the future (Pack, 2004; Deravi and 
Smith, 2005).  Importantly, these same extreme events in one destination had a positive impact on 
other parts of the tourism system, as destinations such as Arizona and California benefited from the 
transfer of large numbers of visitors and convention business (USA Today, 2005).  That same year, 
the Government of Mexico estimated that as a result of the late season hurricane Wilma and media 
coverage of damage and stranded tourists it would lose US$800 million in tourism revenue 
between October and December (Williams, 2005).  With 26 tropical storms and 14 hurricanes, the 
2005 hurricane season was one of the most active and destructive in history, spawning three of the 
most intense North Atlantic storms on record, including Hurricane Katrina which caused extensive 
damage to the tourism infrastructure in New Orleans and Coastal Mississippi, where impacts on 
convention business and gambling are expected for years, perhaps decades, to come (Bhatnagar 
2005).  
 

The effects of the 2003 summer heat wave on tourism are also illustrative of the complexities of the 
climate and tourism interface.  The 2003 heat wave in Western Europe was exceptional by its 
temperatures and also its length.  Tourism establishments in the Spanish beach destination of Costa 
Brava reportedly lost an estimated 10% of guest nights during the summer season, with decreased 
stays at campsite most pronounced, while visitation to inland mountain destinations increased as 
travellers sought comfortable climatic conditions (WMO, 2005a). Similar shifts in tourist patterns 
were documented in France, with increased occupancies in destinations in northern and north 
western shores and central mountains, and decreases in urban centers and southern regions.  
Activities, accommodations and consumption patterns were also modified, as access to some 
forests with high fire risk was blocked, fishing restricted, camping and accommodations without 
adequate space cooling systems became uncomfortable, while demand for accommodations with 
pools increased and sales of beverages and ice cream increased substantially (UNWTO, 2008). 
 

Tourism operators in certain market segments are also profoundly affected by inter -annual climate 
variability and extremes.  Climate defines the length and quality of multi-billion dollar tourism 
seasons in different regions.  Winter sports tourism, for example, is highly climate sensitive.  Figure 
5 demonstrates the impact of inter-annual climate variability on the length of ski seasons in the ski 
regions of the USA.  The marginal snow conditions during the record warm winter of 2001-02 
(Figure 6) in Northeast, Southeast and Midwest regions had important impacts on skier visits (7 to 
11% lower than in the previous climatically average winter) and operating profits (33% lower than 
during a climatically average winter)  (Scott, 2006; Dawson et al., 2009).  In the State of Washington 
(Pacific West Region) skier visits declined 78% in 2004-05 because of warm temperatures and 
frequent rain.  The highly reduced season length caused some resorts to honor 2004-05 season 
passes again for the 2005-06 season in order to maintain customer loyalty (Goodman, 2005).  
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Others were forced to forego investment plans, including repairs to a chair lift, indicating they 
×ÏÕÌÄ ÂÅ ÉÎ Ȭrecovery modeȭ for several years because of this one poor snow season (Goodman, 
2005). 
 

 

Figure 5. Annual ski season length (days open) by US ski region   
(Source: National Ski Areas Association, 1997, 2000 and 2005) 

 
 
 

 
 

Figure 6. Marginal ski conditions during holiday season  
(Photo: Jackie Dawson) 
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The golf industry similarly attributes a considerable share of its annual economic success to 
climate.  According to a number of golf industry reports, the single most important factor impacting 
season length and rounds played each year (both positively and negatively) is the weather (World 
Golf Foundation 2001, World Golf Foundation 2004, National Golf Foundation 2004).   These same 
reports also identify climate as a primary determinant of irrigation needs and pest management, 
which represent major operating costs for most courses. 
 
Weather and climate also play an important role in the planning, financial success and quality of 
visitor experience at special events that take place in outdoor venues (for example, music concerts; 
cultural festivals; sporting events ɀ football, golf, auto racing) (Jones et al., 2006).  Many outdoor 
events are held at certain times of the year in order to take advantage of certain climatic conditions 
or reduce climate risk.  For example, the annual Albuquerque International Balloon Fiesta is held in 
October because of calm winds in the morning and limited severe weather. The Canadian Tulip 
Festival is held in May, coinciding with the maturate stage of the flowers. Climate conditions have 
forced organizers to undertake measures such as planting tulips bulbs in shady locations or 
irrigating flowers beds to delay bulb maturation to adapt the mismatch of tulip phenology and 
event schedule (Scott et al., 2005). Climatic conditions can affect special events on a short-term 
basis (e.g., short rain storm) or for the entire event (multi-day rain or high winds, for examples).  A 
study of the reasons for the failure of special events through members of the International Festival 
and Events Association members, found that weather was ranked first among eight external factors 
(Getz, 2002). Of the full 30 factors considered in the study, weather was identified as the second 
most important factor contributing to event failure, only after a lack of corporate sponsorship.  
 

 
Climate is also a salient influence on tourist decision making and the travel experience.  Climate is a 
key factor considered by tourists, consciously or implicitly during travel planning, and represents 
both a push and pull factor for tourists.  Weather and climate are an intrinsic component of the 
vacation experience and have been found to be a central motivator for travel.  General travel 
surveys conducted in Germany, the UK and Canada, have all found that weather and climate were a 
primary travel motivation for the majority of travelers ( Mintel International Group, 1991; Lohmann 
and Kaim, 1999; Ontario Ministry of Tourism and Recreation, 2002). Other traveler surveys, 
conducted in a number of countries have also revealed the importance of climate in the selection of 
a holiday destination and the timing of holiday travel (Lohmann and Kaim, 1999; Kozak 2002; 
Hamilton and Lau, 2005; Gössling et al. 2006; Moreno, 2009).  Importantly, travel patterns are often 
related to the weather and climate conditions at the point of origin and not just the destination.  For 
example, despite the global economic recession in 2008-09 and expectation of reduced travel 
demand, the very rainy weather throughout much of the early summer in the UK was credited by 
the Association of British Travel Agents for the increase in foreign holiday bookings over the 
previous year (Hill 2009). 

 

Ȱ4ÈÅ ÇÏÌÆ ÉÎÄÕÓÔÒÙȭÓ ÓÉÇÎÉÆÉÃÁÎÔ ÓÅÎÓÉÔÉÖÉÔÙ ÔÏ ×ÅÁÔÈÅÒ ×ÉÌÌ ÍÁËÅ ÉÔ ÏÎÅ ÏÆ ÔÈÅ ÆÉÒÓÔ ÔÏ ÆÅÅÌ ÔÈÅ 
impacts of increasing weather uncertainty due to climate change. As a result, we anticipate the 
industry to be impacted in the near-term as the old paradigm of business and financial planning 
around predictable and cyclical weather patterns may be disrupted by an increasingly volatile 
climateȣ ÃÅÒÔÁÉÎ ÇÅÏÇÒÁÐÈÉÃ ÍÁÒËÅÔÓ ÁÒÅ already facing these challengesȣȱ  

WeatherBill Inc. (2007) 
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Climate variability has been found to influence travel patterns (proportion of domestic and 
international holidays) and tourism expenditures in some nations.  Studies of tourism demand in 
the UK have found that outbound and inbound visitor movements were responsive to weather 
(temperature and rainfall) during the current year as well as from the previous year (Smith, 1990; 
Agnew, 1995; Giles and Perry, 1998; Agnew and Palutikof, 2006,).  Similar correlations between 
monthly accommodations demand (bed-nights) and summer temperatures (both current year and 
the previous summer) were found in Italy (Bigano et al., 2005).  Demand for summer time inclusive 
tour charters by Norwegians, most of which (ÇÒÅÁÔÅÒ ÔÈÁÎ χυϷɊ ÁÒÅ ÔÏ ȬÓÕÎÓÈÉÎÅ ÄÅÓÔÉÎÁÔÉÏÎÓȭȟ ÈÁÓ 
been found to be influenced by weather conditions in the previous summer (Jorgensen and Solvoll, 
1996).  The influence of past seasons is understandable, for an individual that has experienced a 
negative impact on holiday satisfaction or perceived loss of holiday in the past due to weather, is 
likely to be wary of this potential when contemplating current holiday options.  However, there is 
some evidence from tourist surveys that suggest the decision to return to a destination is largely 
unaffected by past experiences of poor weather (Lohmann and Kaim, 1999; Moreno 2009).  A 1°C 
warmer than average summer season was found to increase domestic tourism expenditures in 
Canada by 4% (Wilton and Wirjanto, 1998).  A number of sector or destination specific studies have 
also shown significant relationships between climatic conditions (daily to weekly time scales) and a 
range of tourism indicators (ski lift tickets, golf rounds, park attendance, special event attendance) 
(Paul, 1972; Meyer and Dewar, 1999; Hamilton et al., 2003; Jones and Scott, 2006; Scott and Jones, 
2007; Moreno et al., 2008; Shih et al., 2009).  Importantly, climate information is embedded in a 
matrix with other information relevant to travel decision making (cost, time, attractions, holiday 
commitment, motivations, for examples) and these factors bound the use of climate information in 
travel decisions (Adams, 1973) (see also Figure 1).. 
 
There is also evidence that the weather conditions experienced at the destination have important 
influence on travel and holiday satisfaction (Figure 7).  Visitor surveys by the Scottish Tourist 
Board show that 20% of overseas visitors identify weather as the main cause of dissatisfaction 
(Smith, 1993).  Poor weather has similar impacts at sunshine destinations, where cool and windy 
ÃÏÎÄÉÔÉÏÎÓȟ ÓÕÃÈ ÁÓ ÔÈÏÓÅ ÓÈÏ×Î ÁÔ Á Ȭ×ÉÎÔÅÒ ÇÅÔÁ×ÁÙȭ ÒÅÓÏÒÔ ÉÎ ÔÈÅ #ÁÒÉÂÂÅÁÎȟ ÈÁÖÅ Á ÈÉÇÈÌÙ 
negative impact on holiday satisfaction and are thought to adversely affect the likelihood repeat 
visitation to the destination.  The importance of snow conditions to skier satisfaction has been 
documented in several countries (Carmichael, 1996; König and Abegg, 1997; Scott, 2006; Bicknell 
and McManus, 2006) and influences the satisfaction of visitors to winter resorts to an extent that it 
must be controlled for in surveying to avoid contamination of holiday satisfaction and destination 
evaluations (Williams et al., 1997).  Poor snow conditions have also been linked to negative impacts 
on personal safety of tourists.  During the poor snow conditions of the 1990/91 ski season in the 
Swiss and Austrian Alps, accident insurance claims by British skiers were almost double average 
levels, with approximately half listing accidents caused by exposed rocks and congestion on the 
slopes (Smith, 1993). 
 
The preceding lines of evidence demonstrate the climate sensitivity of the tourism sector.  For the 
tourism industry and tourists alike, climate represents both a vital resource to be exploited and 
important limiting factor that poses risks to be managed.  Consequently, it is expected that the 
integrated effects of climate change (both shifts in climatic means and extremes) will  have 
profound impacts on tourism businesses and destinations.  Furthermore, because climate, the 
natural environment, personal safety, and travel cost are primary factors in travel decisions, and 
each are projected to be significantly impacted by global climate change, far-reaching shifts in 
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Figure 7. Reduced holiday satisfaction due to unseasonal cool and windy conditions  
(Photo: Daniel Scott) 

 
 
consumer travel demand may also occur.  Accumulating evidence indicates that climate change, 
particularly  high emission scenarios, could therefore fundamentally transform aspects of the global 
tourism sector in the decades ahead (UNWTO, 2003; Gossling and Hall, 2006; Scott, 2006; Becken 
and Hay, 2007; UNWTO-UNEP-WMO, 2008).  The demands for accurate and increasingly detailed 
climate information3 are therefore anticipated to increase substantially in order to allow tourism 
businesses and destinations to minimize associated risks and capitalize upon new opportunities 
posed by climate change, in an economically, socially and environmentally sustainable manner. 
 
 

 
 
Despite the growing global economic importance of the tourism sector and the multiple, complex 
interactions between climate and tourism, there have been very limited evaluation of the use of 
climate information or an assessment of the climate services needs within the sector (Scott, 2006; 
McBoyle, 2007; de Freitas, 2003; Altalo and Hale, 2002).  This report provides a synopsis of the 
scientific and government literature and expert opinion (see list of experts consulted) on the 
capacities and needs for climate services in the tourism sector and was commissioned by the WMO 
and UNWTO to provide background information for the parallel working session on Climate 
Information for Adaptation and Risk Management in the Transportation and Tourism Sector at the 
3rd World Climate Conference in Geneva, Switzerland. 

                                                           
3 4ÈÅ 7-/ ÄÅÆÉÎÅÓ ȬÃÌÉÍÁÔÅ ÉÎÆÏÒÍÁÔÉÏÎȭ ÁÓ ÉÎÃÌÕÄÉÎÇȡ ÈÉÓÔÏÒÉÃÁÌ ÄÁÔÁȟ ÁÎÁÌÙÓÅÓ ÁÎÄ ÁÓÓÅÓÓÍÅÎÔÓ ÂÁÓÅÄ Î ÔÈÅÓÅ 
data, forecasts, predictions, outlooks, advisories, warnings, model outputs, model data, climate projections 
and scenarios, climate monitoring products, etc.  

Ȱ#ÌÉÍÁÔÅ ÃÈÁÎÇÅ ×ÉÌÌ ÃÏÎÓÔÉtute an increasing risk for tourism operators in many destinations. 
With many tourism activities heavily dependent on the climate and insurance policies 
increasingly affected by natural hazards, accurate weather information and forecasting of 
extreme climaÔÉÃ ÅÖÅÎÔÓ ÁÒÅ ÂÅÃÏÍÉÎÇ ÅÖÅÒ ÍÏÒÅ ÉÍÐÏÒÔÁÎÔ ÆÏÒ ÔÏÕÒÉÓÍ ÂÕÓÉÎÅÓÓÅÓȢȱ  

UNWTO Secretary-General Francesco Frangialli  
Beijing, November 2005 
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The remainder of the report focuses on current and emerging applications of climate services in the 
tourism sector and is organized into three sections.  The first provides an overview of climate 
information providers and various delivery pathways of climate information to the end-users 
with in the tourism sector.  The varied roles of different providers, types of existing collaborations, 
and examples of best practice of communication and specialized climate products are identified.  
The second section summarizes the wide range of current and potential uses of climate information 
by the diverse tourism sector end-users and key entry points into user decision making.  Section 
three discusses key knowledge gaps, research and capacity building needs, and partnerships that 
are required to accelerate the application of climate information to manage risks to climate 
variability and facilitate successful adaptation to climate change.   
 

4 APPLICATIONS OF WEATHER AND CLIMATE INFORMATION IN THE 
TOURISM SECTOR 

 
There has been a proliferation of climate information providers and communication technologies 
over the past two decades.  The types of information available to tourism end-users from major 
providers vary considerably.  While National Meteorological Services (NMS) are primarily 
concerned with the production of climate information that benefits society at large in the public 
interest (for example, minimizing damage and enhancing human well-being), other government 
agencies and most private sector providers tailor their products specifically for use by special end-
users and pay for service customers (WMO, 2002).   The relative availability of basic and 
specialized4 climate information, the types of providers and the delivery pathways (communication 
channels) vary substantially form nation to nation and even within nations.  Figure 8 provides a 
conceptual framework of the supply of climate information and services to end-users in the tourism 
sector.   
 
Sources of primary climate data typically include government agencies (NMSs, for example) and 
private meteorological companies (for example, The Weather Network®-Canada; The Weather 
Channel®-US, UK, and Australia; BBC© Weather-UK), but can also include universities, non-
governmental organizations (NGOs), and tourism operators that operate their own meteorological 
data collection station(s) (a ski operator, for example).  Climate information is delivered to tourism 
end-users by many types of providers and communication media, ranging from tourism marketing 
and guide books, the internet, television (including several all-weather channels in a number of 
developed countries), radio, newspapers, and hand-held devices (BlackBerry® and iPhonÅΆȟ ÆÏÒ 
examples).  A brief overview of the objectives and capacities of each major type of climate 
information provider with respect to the tourism sector is provided in section 4.1.  Section 4.2 then 
provides a comprehensive, though not exhaustive, inventory of current and emerging applications 
of climate information in decision making by major end-users within the tourism sector. 
 

                                                           
4 4ÈÅ 7-/ ÄÅÆÉÎÅÓ ÔÈÅ ÆÏÌÌÏ×ÉÎÇȡ Ȭ"ÁÓÉÃ ÓÅÒÖÉÃÅÓȭ - are those services provided by a NMS in discharging its 
ÇÏÖÅÒÎÍÅÎÔȭÓ ÓÏÖÅÒÅÉÇÎ ÒÅÓÐÏÎÓÉÂÉÌÉÔÉÅÓ ÔÏ ÐÒÏÔÅÃÔ ÔÈÅ ÌÉÆÅ ÁÎÄ ÐÒÏÐÅÒÔÙ ÏÆ ÉÔÓ ÃÉÔÉÚÅÎÓȟ ÔÏ ÃÏÎÔÒÉÂÕÔÅ ÔÏ ÔÈÅÉÒ 
general welfare and quality of their environment, and to meet its international obligations under the 
#ÏÎÖÅÎÔÉÏÎ ÏÆ ÔÈÅ 7-/ ÁÎÄ ÏÔÈÅÒ ÒÅÌÅÖÁÎÔ ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÔÒÅÁÔÉÅÓȢ  Ȭ3ÐÅÃÉÁÌÉÚÅÄ ÓÅÒÖÉÃÅÓȭ ÁÒÅ ÔÈÏÓÅ ÂÅÙÏÎÄ 
basic service, which may include the provision of special data and products, their interpretation, distribution 
and dissemination and consultative advice. 
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Figure 8. Conceptual framework of climate information in the tourism industry  

 
 

4.1 CLIMATE INFORMATION AND SERVICE PROVIDERS 

 
National Meteorological Services and Other Government Agencies   
 
Governments play an important role in the provision of climate information and this provision is 
sometimes dominated by legal requirements and constitutional provisions. Because basic weather 
and climate information is perceived as an Ȭeconomic public goodȭ, all 187 Member States and 
Territories of the World Meteorological Organization (WMO) have established some form of 
National Meteorological Service (NMS) to develop and operate the essential observation and data 
processing infrastructure needed to support the provision of climate services relevant to minimize 
the impact of climate-induced natural hazards (i.e., protect life and property of citizens), maintain 
the quality of environmental systems, enhance the economic performance of climate-sensitive 
sectors, and meet other obligations are under the Convention of the WMO and other international 
treaties.  NMS services may be organized in many different ways according to national 
circumstances and the major user communities they are required to serve, and have a high level of 
awareness within their respective countries (WMO, 2002). 
 
For the tourism sector, NMS climate information can generally be grouped under four main 
categories: basic weather services (observations/nowcasting and short- to medium-range 
forecasts, for examples) and warnings to the public, aviation and marine transport weather 
services5; specialized services for tourism end-users; and more recently climate change projections 
to facilitate successful adaptation.  Like all climate-sensitive economic sectors, the maintenance and 
enhancement of the global climate monitoring network that provides basic weather services are of 
vital interest to the tourism sector.  Certain key tourism environments are underserviced by the 
global meteorological observation system (mountains and small islands) and would benefit from 

                                                           
5 A detailed discussion of the provision of climate information for aviation and marine transport is provided 
in the Transport Sector White Paper. 
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system improvements.  The improved accuracy of basic weather forecasts is also important for 
touri sm operators, as they benefit operational decisions and because inaccurate forecasts can be 
detrimental to the tourist experience and tourism demand (see previous section).  Improved 
ÁÃÃÕÒÁÃÙ ɉÏÒ ȬÓËÉÌÌȭɊ ÏÆ ÆÏÒÅÃÁÓÔÓ ɉÓÈÏÒÔ- to medium-term and seasonal) has been identified at 
workshops in the USA, Spain, Jamaica, Bahamas, Fiji, and Greece, by several of the experts consulted 
for this report  and by Altalo and Hale (2002) and Gamble and Leonard (2005) as a requirement for 
increased use in operational decision-making in the tourism sector. 
 

 
Issuing weather watches, warnings, and advisories is a key function of NMSs.  These enable 
appropriate action to be taken to prepare and protect travelers against the dangers of all forms of 
meteorological hazards (evacuation of people, deploying security personnel, reallocation of 
resources, or closing down operations, for examples).  Table 1 illustrates select countries and 
legislative responsibilities with respect to the issuance of meteorological warnings and advisories 
according to a recent World Meteorological Organization survey.  While the survey revealed a 
number of NMSs to be directly responsible for the provision of meteorological information to users 
(Bahamas, Germany, New Zealand, for examples), others are not legally responsible (Australia, 
parts of the Caribbean, for examples) or the extent of legislative responsibilities is unknown.   
 
In most nations in the Caribbean, the Ministry of Tourism works very closely with the NMS to 
monitor hurricane forecasts and is an integral member of national emergency management 
agencies or task groups that coordinate hurricane preparedness.  For example, in the Bahamas the 
Ministry of Tourism, along with other major government agencies and the Red Cross, is a member 
of the active hurricane committee that operates within the National Emergency Management 
Agency.  The Ministry of Tourism has its own plan of operation, which includes contacting hotel 
operators directly by phone or email as soon as a storm threat is forecast and hour by hour updates, 
and evacuation plans as necessary. 
 
While the quantity and diversity of specialized climate services provided by NMS to the tourism 
sector is currently limited, however, some of the joint government and WMO demonstration 
projects of nowcasting systems and applications have focuses on major sporting and tourism events 
(the Summer Olympic Games in Sydney, Australia and Beijing, China).  NMS have a critical role in 
supplying much of the climate information to the mass media and other tourism specific outlets 
(tourist guides, marketing brochures, travel planning web sites, for examples) and provide the 
essential historical, current, and forecast information that allow other providers to develop 
specialized climate products for the tourism sector.  The climate change modeling and scenario 
communication capacity remain limited in some developing nations.  The application of climate 
change projections for adaptation has also been found to be quite limited thus far within the 
tourism sector (UNWTO-UNEP-WMO, 2008; Scott et al., 2008).   
 

Ȱ!ÃÃÕÒÁÔÅȟ ÇÅÏÇÒÁÐÈÉÃÁÌÌÙ ÓÐÅÃÉÆÉÃ ÍÅÔÅÏÒÏÌÏÇÉÃÁÌ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÅÓÓÅÎÔÉÁÌ ÆÏÒ ÔÏÕÒÉÓÍ 
operations.  General forecasts, though meteorologically accurate, often have a negative impact 
on tourism operations because tourist destinations, such as beaches, coastal areas and 
ÍÏÕÎÔÁÉÎÓ ÁÒÅ ÏÆÔÅÎ ÒÅÇÉÏÎÓ ×ÉÔÈ ÕÎÉÑÕÅ ÁÎÄ ÂÅÔÔÅÒ ÔÈÁÎ ÁÖÅÒÁÇÅ ÍÉÃÒÏÃÌÉÍÁÔÅÓȢ ȣ ɉÃÌÉÍÁÔÉÃ 
conditions) which would attract tourists, may differ substantially from prevailing regional 
ÃÏÎÄÉÔÉÏÎÓȢȱ 

Final Communiqué 
Secure and Sustainable Living ɀ  

Social and Economic Benefits of Weather, Climate and Water Services 
Madrid, 19-22 March 2007 
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Table 1. Select countries and legislated responsibilities for the issuance of meteorological 
information to the public (World Meteorological Organization, 2009) 

 

Country Legislated Responsibility for Issuing Meteorological Information  
Bahamas Meteorological Service is the exclusive agent for issuing warnings on hurricanes, 

tropical storms and other weather conditions that are likely to give rise to floods, 
surges and wind damage. 

China The ÌÁ× ÐÒÏÖÉÄÅÓ ÅØÃÌÕÓÉÖÅ ÐÏ×ÅÒÓ ÔÏ #ÈÉÎÁ -ÅÔÅÏÒÏÌÏÇÉÃÁÌ !ÓÓÏÃÉÁÔÉÏÎȡ  Ȱ4ÈÅ 
state applies a unified system for the issuance of public meteorological forecasts 
and severe weather warnings. Meteorological and stations subordinate to the 
competent meteorological departments at different levels shall, in compliance 
with their functions and duties, issue to the community, public meteorological 
ÆÏÒÅÃÁÓÔÓ ÁÎÄ ÓÅÖÅÒÅ ×ÅÁÔÈÅÒ ×ÁÒÎÉÎÇÓ ȣ .Ï ÏÔÈÅÒ ÏÒÇÁÎÉÚÁÔÉÏÎ ÏÒ ÉÎÄÉÖÉÄÕÁÌ ÍÁÙ 
issue to the community such forecasts and ×ÁÒÎÉÎÇȢȱ 

Germany 5ÎÄÅÒ Ȭ$ÕÔÉÅÓ ÁÎÄ #ÏÍÐÅÔÅÎÃÅÓȭȟ ÔÈÅ $ÅÕtscher Wetterdienst is mandated with 
ȰÉÓÓÕÁÎÃÅ ÏÆ ÏÆÆÉÃÉÁÌ ×ÁÒÎÉÎÇÓ ÏÆ ×ÅÁÔÈÅÒ ÏÃÃÕÒÒÅÎÃÅÓ ÔÈÁÔ ÃÏÕÌÄ ÂÅÃÏÍÅ Á ÄÁÎÇÅÒ 
for public safety and order, especially concerning the impending danger of floodÓȢȱ 
No express provision for exclusive rights to the Met Service to issue forecasts 
and/or warnings. 

New Zealand The Minister of Transport who, under Meteorological Services Act 1990, is 
responsible for ensuring the provision of meteorological warnings and forecasts 
for New Zealand and the collection of data to support these services.  
Furthermore, the Minister is required to designate an organization that shall 
provide the authorized warning service in New Zealand. 

South Africa In Act No. 8 of 2001, undeÒ ÆÕÎÃÔÉÏÎÓ ÏÆ ÔÈÅ 7ÅÁÔÈÅÒ 3ÅÒÖÉÃÅȟ Ȱ/ÎÌÙ ÔÈÅ 7ÅÁÔÈÅÒ 
Service may issue severe weather-related warnings over South Africa in order to 
ÅÎÓÕÒÅ ÔÈÁÔ ÔÈÅÒÅ ÉÓ ÓÉÎÇÌÅ ÁÕÔÈÏÒÉÔÁÔÉÖÅ ÖÏÉÃÅ ÉÎ ÔÈÉÓ ÒÅÇÁÒÄȢȱ 

U.K. The UK Met Office has no direct legislated responsibility. The Civil Contingencies 
Act (CCA) 2004 sets out the roles and responsibilities for UK Authorities who are 
required to respond to incidents (including weather related incidents). A piece of 
secondary legislation (Statutory Instrument 2042/2005) states that respondents 
to the CCA should not seek to duplicate information provided by the Met Office. 

U.S. An Act of Congress provides that NOAA, as an Agency, shall t, except where 
specifically authorized by statute: establish an exclusive, restricted, or other 
distribution arrangement that interferes with timely and equitable availability of 
public information to the public; restrict or regulate the use, resale, or re-
dissemination of public information by the public.  

Australia No express provision for exclusive rights to the Met Service to issue forecasts 
and/or warnings. 

The Caribbean No express provision for exclusive rights to the Met Service to issue forecasts 
and/or warnings. 

 
 
In addition to NMSs, in some nations, other government departments or agencies maintain basic or 
specialized climate observation systems that provide climate information relevant to tourism end-
ÕÓÅÒÓȢ  4ÈÅ 'ÒÅÁÔ "ÁÒÒÉÅÒ 2ÅÅÆ -ÁÒÉÎÅ 0ÁÒË !ÕÔÈÏÒÉÔÙȭÓ ɉ'"2-0!Ɋ Climate Change Response 
Programme is an exemplary example of partnerships to utilize climate data and other monitoring 
information for both management decision making and communication to tourism stakeholders.  
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The Great Barrier Reef has experienced several mass coral bleaching events in the past decade 
(1998, 2002, 2006), with 60% of the reef being bleached during the largest event in 2002 (Great 
Barrier Reef Marine Park Authority, 2007).  The Response Plan has three main components: Early 
Warning System; Assessment and Monitoring; and, Communication (Great Barrier Reef Marine Park 
Authority, 2008).  The Early Warning System uses climate forecasts, remote sensing data, sea 
temperature monitoring, BleachWatch reports, and site inspections to monitor conditions and 
provide early warning of major bleaching events.   Based on an emerging understanding of the 
relationship between weather and sea temperatures for the Great Barrier Reef, current and forecast 
weather conditions are used to indicate whether conditions conducive to bleaching are likely. The 
Programme produces tools, such as ReefTemp ɉÁ 'ÏÏÇÌÅΆ %ÁÒÔÈ ÁÐÐÌÉÃÁÔÉÏÎɊȟ ÆÏÒ ÔÈÅ ÍÏÎÉÔÏÒÉÎÇ ÏÆ 
environmental conditions conducive to coral bleaching or the early signs of bleaching.  BleachWatch 
assists managers to collect data across a wide spatial distribution and is also used to communicate 
and increase the understanding of broader climate change impacts to the public, tourists6 and 
tourism operators.   
 
Private Sector Climate Service Providers  
 
Private sector climate service providers have, to a great extent, embraced the rapid technological 
advancements that have occurred over the past decade with respect to meteorological observation, 
remote sensing and model development, as well as in communication and delivery systems 
(advances in cable television, the internet, and more recently wireless hand-held devices such as 
2)-ȭÓ΅ "ÌÁÃË"erry® and !ÐÐÌÅȭÓ΅ iPhoneΆ), in order to provide more user-friendly access and 
formats of climate information than provided by NMS and other government agencies, as well as to 
develop specialized, value-added climate information products for the tourism sector.  As a result, 
private sector climate service providers tend to provide a greater variety of climate information 
and applications that are of interest to tourism end-users.   
 
Private sector climate service providers have lead in terms of innovation of specialized climate 
services tailored to specific tourism destinations, individual tourist activities and subsectors.  The 
major private climate service provider in the USA (The Weather Channel®) exemplifies best 
practice in this area of innovation.7  The Weather Channel® provides access to specialized weather 
reports for the following tourism activities, events and destinations: golfing, ski and snowboarding, 
snowmobiling, special events and major sporting events (Major League Baseball and Professional 
Golf Association events, for examples8), weather sensitive travel routes (airport weather and 
highway construction, for examples), coastal beach destinations, international sunshine 
destinations, and potential wedding and honeymoon locations9.  The Weather Channel® has also 
developed several climate ȬÉÎÄÉÃÅÓȭ ÒÅÌÅÖÁÎÔ ÔÏ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌ ÔÏÕÒÉÓÔ ÁÎÄ ÔÏ ÖÁÒÉÏÕÓ ÔÏÕÒÉÓÍ ÓÕÂ-
sectors.  TÈÅ Ȭ3ÐÅÃÔÁÔÏÒ )ÎÄÅØȭ (Figure 9) provides tourists a rating of how comfortable they will feel 
while watching a sporting event.  A variety of weather factors are used to calculate the index, 

                                                           
6 A survey of tourists in Cairns (North Queensland, Australia) asked if they would visit the region if they knew 
that there had been a recent bleaching event ɀ 29% were uncertain and 35% indicated they would not.  
7 It should be noted that other private meteorological companies in the USA (such as Accuweather) and in 
Europe (such as WeatherNet)  also offer a range of forecast products tailored to recreation and tourism sector 
operations (skiing/snowmaking, golf turf management, marine forecasts, pool management, incident reports, 
business revenue/visitor analyses, weather risk insurance assessments) and traveler decision-making. 
8 The U.S. The Weather Channel® is the ȬÏÆÆÉÃÉÁÌ ÓÕÐÐÌÉÅÒȭ of weather information to Major League Baseball and 
the Professional Golf Association. 
9 In some situations, what private meteorological companies identify as activity/destination specific 
forecasts, are no more than renamed local forecasts for nearby cities and provide little or no added value for 
tourist decision-making. 
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including temperature, probability of precipitation, humidity, wind speed, and cloud cover. A 
Spectator Index value of 1 signifies poor conditions while a 10 signifies ideal conditions for 
watching an event.  The Weather Channel® states that the ÂÅÓÔ ÉÎÄÅØ ÖÁÌÕÅÓ ÒÅÓÕÌÔ ÆÒÏÍ Ȭshort-
sleeveȭ temperatures, minimal chances of precipitation, low humidity, light winds, and fair skies. 
Conversely, cold and stormy conditions will result in the lower values. 
 

 
Figure 9. The Weather Channel® Ȭ3ÐÅÃÔÁÔÏÒ )ÎÄÅØȭ 

(Source: The Weather Channel®, 2009a) 

 
 
Other unique multi -variable indices developed by the Weather Channel®, include ÔÈÅ Ȭ3ËÉ )ÎÄÅØȭ 
(Figure 10)ȟ Ȭ'ÏÌÆ )ÎÄÅØȭ (Figure 11), ÁÎÄ ÔÈÅ Ȭ&ÉÓÈÉÎÇ )ÎÄÅØȭ (Figure 11).  While the weather 
parameters used to calculate the ski index are not entirely known, a number of parameters are 
acknowledged specifically as being used to calculate the rating: surface snow conditions, average 
snow depth, new snow accumulation, temperature, precipitation, and wind speed.  The Ski Index is 
based on a 1 to 10 scale (Figure 10), where a 10 signifies ideal ski conditions and 1 signifies 
dangerous conditions. Unpleasant weather conditions, such as thunderstorms, wind speeds at or 
greater than 35 mph, and freezing rain will automatically set the Ski Index value to equal 1. A Ski 
Index will not be calculated for temperatures greater than 60 degrees Fahrenheit.   To ensure the 
up-most accuracy, the Ski Index is only available for the current day and next two days and is 
updated frequently.   The forecast Ski Index is not calculated after 4pm since the lowest 
temperatures tend to occur at night and would therefore unfavorably skew results.  The weather 
parameters used to calculate the Golf Index are also not known, however parameters known to be 
included in the rating are: extreme temperatures, high dew points, low visibilities, thunderstorm 
risk, high winds and precipitation. The Golf Index is based on a 0 to 10 scale (Figure 11, where 0 is 
an unfavorable golfing day, and 10 is an excellent golfing day.    The Fishing Index differs in that it 
only includes three rating classifications (excellent, good, fair ɀ Figure 11).  Variables used to 
calculate this Index include time of day, solar influence, lunar influence, weather and wildlife charts, 
and declination and diurnal inequality. 
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Figure 10Ȣ 4ÈÅ 7ÅÁÔÈÅÒ #ÈÁÎÎÅÌ΅ Ȭ3ËÉ )ÎÄÅØȭ 

(Source: The Weather Channel®, 2009b) 

 
 

 

 
 
 

Figure 11Ȣ 4ÈÅ 7ÅÁÔÈÅÒ #ÈÁÎÎÅÌ΅ Ȭ'ÏÌÆ )ÎÄÅØȭ ÁÎÄ Ȭ&ÉÓÈÉÎÇ )ÎÄÅØȭ 
(Source: The Weather Channel®, 2009c and 2009d) 
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The Weather Channel® also provides users with current and forecasted weather conditions for 
most national and state parks in the USA.  An unique application developed by the Weather 
Channel® for its parks reports is the ȬMosquito Activity Forecast,ȭ which predicts how active 
mosquitoes in a particular park will be based on a variety of environmental factors, including 
temperature, wind, humidity values, and time of day and year. The levels of mosquito activity 
ranges from none (conditions not favorable for mosquitoes) to very high (light winds and ideal 
temperatures make it perfect for mosquitoes).  The Mosquito Activity Forecast cannot predict how 
many mosquitoes will be in a particular area (a campground, for example) or bite frequency. 
Mosquito populations and concentrations of species with different behaviors can vary considerably 
in short distances and are not taken into account in the forecast.  
 
The development of such indices and user-friendly tools by The Weather Channel®, such as the 
ability to conduct climate comparisons between two potential tourism destinations, has done much 
to increase overall brand awareness of private climate service providers in some nations.  
Moreover, because weather and climate data provided by private MET services can be accessed 
more readily via a number of different media (internet, TV, desktop applications, mobile phones, 
RSS feeds, and wireless handheld devices such as SmartPhones, for examples), end-users are 
constantly reminded of who is providing them with weather and climate-related information and 
the types of services offered.   
 
Other private sector climate service providers concentrate on specialized climate information to 
tourists within a single tourism sub-sector.  For example, Snow-Forecast.com provides climate 
information for over 2,200 ski locations around the world (see Table 2 for coverage by nation).  It 
ÁÐÐÌÉÅÓ ȬÔÏÐÏÇÒÁÐÈÉÃÁÌ ÃÏÒÒÅÃÔÉÏÎÓȭ ÔÏ ÂÁÓÉÃ .-3 ÄÁÔÁ ÔÏ ÐÒÏÄÕÃÅ Ȱmore accurateȱ snow forecasts 
for mountain resort destinations, including snow conditions and forecasts for top-, mid-, and 
bottom-lifts (Figure 12).  Users can access historical weather data, current weather conditions (for 
up to five weather stations located closest to the resort), and six-day weather forecasts (including 
morning, mid-day, and night forecasts for each day) free-of-charge.  SnowForecast.com also 
provides access to more detailed two-day and nine-day forecasts for a subscription fee.  In addition 
to static maps, SnowForecast.com provides access to interactive maps that allow users to select 
from a number of climatic variables (temperature, snowfall and wind, for examples) and animate 
projected changes for up to a six-day period for a given region.  The website also provides other 
tourism relevant information  to end-users, including ski trail maps, resort reviews, and links to 
ȬÃÕÒÒÅÎÔ ÃÏÎÄÉÔÉÏÎÓȭ webcams that could be used in the destination and activity choice decision-
ÍÁËÉÎÇ ÐÒÏÃÅÓÓȢ  4ÈÅ ×ÅÂÓÉÔÅ ÁÌÓÏ ÐÒÏÖÉÄÅÓ ÖÉÓÉÔÏÒÓ ×ÉÔÈ ÔÈÅ ÏÐÐÏÒÔÕÎÉÔÙ ÔÏ ÒÅÇÉÓÔÅÒ ÆÏÒ Ȭ3ÎÏ× 
!ÌÅÒÔÓȭ ÔÈÁÔ ÁÒÅ ÄÅÌÉÖÅÒÅÄ ÒÅÇÕÌÁÒÌÙ ÖÉÁ Å-mail.  Such information and functionality is virtually never 
provided by government agencies and rarely provided by even the largest and most prominent 
private weather service providers.   
 



19 
 

 
Figure 12. SnowForecast.com weather forecast for Turoa ski resort , New Zealand 

(Source: SnowForecast.com, 2009) 

 
 

Table 2. National coverage of m ountain/snow forecasts by S nowForecast.com 

 

Andorra   9 Germany  80 Pakistan  4 

Argentina  12 Greece  14 Peru  1 

Armenia  2 Greenland  2 Poland  11 

Australia  17 Hungary  4 Portugal  1 

Austria 215 Iceland  4 Rep. of Macedonia  6 

Bolivia  1 India  11 Reunion  1 

Bosnia Herzegovina  6 Indonesia  1 Romania  30 

Bulgaria  6 Iran  8 Russia  11 

Canada 108 Israel  1 S. Africa   2 

Chile  17 Italy 193 Serbia/Montenegro  5 
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China  6 Japan 311 Slovakia  35 

Colombia  1 Kazakstan  1 Slovenia  25 

Croatia  4 Kenya  1 Spain  30 

Cyprus  1 Lebanon  4 Sweden  31 

Czech Republic  37 Lesotho  1 Switzerland  204 

Ecuador  1 Liechtenstein  2 Taiwan  1 

Egypt  1 Mexico - Puebla  1 Tanzania  1 

Ethiopia  1 Morocco  2 Turkey  15 

Finland  5 
Myanmar 
(Burma)  

1 Uganda  1 

France 174 Nepal  2 Ukraine  12 

France - Corsica  1 New Zealand  40 United Kingdom  16 

Georgia  1 Norway  37 USA  408 

 
 
A similar product has been developed by Surf-Forecast.com for surfers, kite surfers, sea kayakers, 
and other water sport enthusiasts.  NMS weather data are used to develop coastal weather and 
swell projections for over 8,000 surfing locations around the globe (see Table 3 for coverage by 
nation).  Surf-Forecast.com ÕÓÅÓ Á ȬÓÔÁÒȭ ÒÁÔÉÎÇ ÓÃÁÌÅ ÔÏ ÒÁÔÅ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÓÕÒÆ ÃÏÎÄÉÔÉÏÎÓ ÁÔ Á 
particular location.  The scale is based on swell size and character (the bigger the swell and longer 
the period, the higher the rating). However if the wind is onshore, the star rating drops in 
proportion to the wind speed (Figure 13).  A rating of 10 is considered to be the best surf with 
classic conditions and light offshore winds. Flat conditions, blown out waves, onshore winds, or 
very strong winds in any direction, result in a star rating of 0. Other additional tourism information 
that is provided by Surf-Forecast.com includes swell and wind maps, surf cams, tide tables, and 
surf-site-specific user ratings. 
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Figure 13. Surf-Forecast.com surf forecast for Big Rock, Australia  

(Source: Surf-Forecast.com, 2009) 

 
 
 
 
 
 
 
 


