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2 PREAMBLE

Tourism is one of the largest and fastest growing globadconomic sectors It is a significant
contributor to national and local economies eound 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 charackrized by considerable
diversity, consequentlyextensive differences exist in climate sensitivity and the abilities of tourism
operators worldwide to incorporate climate services into decision m&ing. Weather and climate
have broad significance to tourist decision making and the travel experience, significantly
influencing travel patterns and expenditures worldwide. Br the tourism industry and tourists
alike, climaterepresents both a vital reource to beexploited andan important risk to be managed.
Consequently,it is expected thatthe effects of climate changewill have profound impacts on
consumer travel demand and tourism businesses andtransform destinations. Demands for
accurate and ircreasingly detailed climate information are therefore anticipated to increase
substantially in order to the challenges posed bglimate changein the decades ahead.

Despite the growing global economic importance of the tourism sector and the complex
interactions betweenclimate and tourism, there hasbeen very limited evaluation of the extent to
which climate information is used within the tourism sectoror how climate information is being
integrated into the specific decisioamaking processes of touristsor the tourism industry.
Knowledge of how different tourism subsectors and specific businesses are influenced by weather
and climate is still relatively unexplored andhas hindered thedevelopment of specialized climate
products and the use of financialinstruments to reduce climate risk (weather derivatives and
insurance) within the tourism sector. A systematic assessment alimate services needs within the
sector has also not been undertaken Tourism is also virtually absent from the growing literatue
on the economic and normarket 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 fonats.

Meteorological networks do not adequately represent the climatic conditions irmany mountain,
coastal, and islandtourism destinations, particularly in developing nations,encumbering climate
change adaptation and the development aflimate risk management products dimate information
represents a doubleedged swordfor 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 oftenfrom 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 irthe 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 scientis), NMSs, government tourism authorities and the
tourism industry at the regional level.



The following recommendatiors are intended to address the key knowledge gapand facilitate the
collaboration that would provide new capacitiesto enhance decisioamaking that would reduce
climate risk and enable climate change adaptatioim the tourism sector.

Recommendation : Investment is required to strengthen climate monitoring networks in areas
where the tourism sector is vital to local economies, specifitlg rural areas and manydeveloping
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 isurgently needed establisha coordinated international data rescue initiative.

Recommendation : Strengthening of climate monitoring networks is required to support the
developmentand access tonnovative financial products (weather derivatives and index insurance)
to manageclimate risk in the tourism sector.

Recommendation : The development of egionally and locally specific climate lsange scenarioss
required to facilitate effective climate change adaptatiorby 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 busiess investment and government policy
timeframes are particularly encouraged.

Recommendation : Support is required for the fundamental multidisciplinary research needed to
understand the salience of climate (both in source markets [push factor] and desttions [pull
factor]) in different travel decision-making contexts, crosscultural 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 encouragedto disclose the scientific methodology
or market testing results to demonstratevalidation in the tourism marketplace.

Recommendation : The tourism sector, in collaboration with NMS, private meteoralgical
companies, and university researchers, are encouraged to develop accepted standards for
specialized climate products to ensure consistent awml accurate communication of climate
information to international travellers and to facilitate objective destination comparisons and
marketing claimsin a global tourism marketplace.

Recommendation :  Collaboration between governments, universities, commutiés, 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 endisers 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 pwiders.

Recommendation : The active collaboration of thetourism industry is required to support the
development of climate servicesto improve outcomes for the sector, and they are strongly
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encouraged to provide increased access tgectoral data, consilt on specific climate information
needs and constraints to its useprovide expert review of specialized productsand createeffective
strategies tocommunicate weather and climate information to tourists.

Recommendation : An interdisciplinary initiativ e be established to evaluate theconomic and
non-market societal value of climate information for decisioamaking 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 endsers is
encouraged

Recommendation : A series of multiobjective, capacitybuilding workshops be initiated in major
tourism regions around the world, in order to foster the diect 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 proéssionals to utilize climate
information to reduce climate risks and adapt to climatic change in the decades ahead is a priority
anditisurgedthatA O#1 EI AOA 2EOQE - Al Abe AéatkdfoDdse b @ukigM abd C
hospitality schools around te world.
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3 INTRODUCTION

The tourism sector is one of the largest and fastest growing global industries and issignificant
contributor to national and local economies around the world. Tourism represents far more than
just travel for leisure and Iolidays. Tourism encompasses travel foeducation, health, religion,
conventionsand conferences, general business travel, and visiting friends and relativebhe United
Nations World Tourism Organization (UNWTQL995) defines tourism as including:O 8  &ckvilies

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
OAil 61 AOAOGAA £EOT I x E QEchrdling @ End UNBNTA200Y), ididtratioialkoudsn
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.®illion arrivals by 2020 (UNWTQ 2001). The economic
importance of the sector worldwide is demonstrated bywWorld 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 worlehide 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 marketgrew at twice the rae of
industrialized countries z by 11% for Least Developed Countries (LDC@nd 9% for other low and
lower-middle income economies (UNWT(R008). Visitor spending represented more than 10% of
national GDP in 36 developing countries i2006 (United Nations Conference on Trade and
Development 2008). The UNWTO (200yalso estimates that tourism is a primary source of foreign
AGAEAT CA AAOT ET CO ET 1 ¢ WiihQhe gré&thwitourisvEin Qeelopingi O1 A5 O
countries, international tourism is increasingly promoted by development organizations and many
governments, ashaving animportant role in contributing to the United Nations (UN)Millennium
Development Goals particularly the alleviation of poverty in LDCs, gender equdli and
environmental sustainability.

While comparable globalstatistical data on domestic tourism are not availableits volume was
estimated at around 8 lillion trips worldwide in 2005, of which 4 billion were estimated to be from
sameday visitors and 4billion from overnight tourists (Cabrini 2009 pers. comn).. The shorter
term nature of much domestic tourism, particularly day trips or weekend holidays, increases the
importance and relevance of nowcast and shoiterm forecast information for decisionrmaking by
tourists. Consequently, domestic tourism is an important consideration of this review.

The tourism sector is characterized by considerable diversityand fragmented structure  While
varied conceptualizations of the subsectors that comprise thetirism sector are used in academia
and by international organizations major components include:transportation (air lines, cruise
ships, rail lines, ground coaches and taxie®r exampleg!, accommodation fiotels, apartments,
youth hostels for exampleg, food and hospitality services (estaurants, bars and pubsfor
exampleg, travel agerts and tour service operators visitor attractions (cultural or sporting events,
casinos, parks, museum$or exampleg, andtourist focused retail or service providers (insurance,
conventions, tourist equipment rentals for examples. Tourism operators differ in terms of
ownership (government, nongovernment organizations, private businesses), size (there is a

1 The application and needs for climate information in aviationmarine, and ground transport are the focus of
the Transport Sector White Paper and will not be discussed in this White Paper.



predominance of small and medium sized enterprises in the sectobut also many international

conglomerates), and purpose (for profit or nonprofit, as well as conservation, education,
community development mandates). Tourism operators have also adapted to provide tourism

services in every climatic zone on the planetrém deserts and high mountains to the topics and

polar regions As a consequence of this heterogeneity, thegre extensive differences in the nature
of climate sensitivities and abilities of tourism operators worldwide to incorporateclimate services

into decision-making.

Equally as diverseare the motivations and characteristics of domestic and international travelers.
Major global tourism market segments includesun and beach tourism, sports tourism, adventure
tourism, nature-based tourism, cultural tourism, urban tourism, health and wellness tourism,
cruises, theme parksyisiting friends and relatives, and meetings and conferences. Thdisparate
climate requirements and preferences of touristawith in these major market segments, as well as
between groups within each major marketsegment @olf, ski, and windsurfing segments of sports
tourism, for exampley, create very different demandside climate sensitivities within the tourism
sector.

The interface between climate and tourism is multifaceted and highly complex. Figurkoutlines

the temporal scales (extreme events, seasonality, intemnual 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) Importantly, climate is but one macrescale influencing
factor on the tourism system (see Figure 1) and interacts with other macrecale factors as well.
The selected media headlines in Figure2 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 tourisn destinations are climate sensitive to a degree, in that they are
influenced by natural seasonality in demand, are affected positively or negatively by intannual
climate variability that brings heat-waves, unseasonable cold, drought or storms and heavain,
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 exampleg. Climate variability
also influences various facets of tourism operationgwater supply and quality, heatingcooling
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 Caper, 2004).

There is a general consensus that destination image is a key determinant in destination chéice
(Pike, 2002 and that climate is dominant attribute of destination image along with scenery and
cost (Anderssen and Colberg, 1973 A review of dOOET AOEIT T Ei ACA OOOAEA
AAAOOU AT A Al EI AOGAS xAOA 1T &£ O1 EOAOOAI EIi Bi O0A
Ritchie, 1993). Some tourism destinations can be considered climatdependent, 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 macrascale influencing factors, such as: travel distance, time, holiday cost, and travel
motivation and those setout in Figure 1.
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Figure 1. Climate influences on the tourism sector

In the same way that climate affects the destination choice of travellers it highly influences the

timing of travel. Seasonal demand is amof the main defining characteristics of global tourism, and
is comprised of two elements- O AOOOAI 6 Al A OE| Gulér,RO0D)E Bdagohab
climate fluctuations at tourism destinations and at major outbound markets, particularly at hig

latitudes, are a key driver of tourism demand at globa(Figure 3) and regional scales.
climatic resources are no longer suitable for certain tourism markets, such as ski or beach holidays,

tourism operators can be forced to close seasonally (Fige#).

When
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“July rainfall takes toll on tourism industry”
Irish Times, Aug. 2, 2008
“Weather puts a dampener on tourism”

“Battered ski industry sweating for snowfall” Daily Mail, Sept. 15, 2007 “Ski resorts sweat in warm weather”
Seattle Times, Oct. 27, 2005 “Devon tourist chiefs say gloomy weather forecasts keep away visitors”| BBC News, Dec.4, 2006
“Mild weather extends golf season several weeks” Telegraph, Jul. 31, 2008 “Tourism fears as healwave sparks fires across Greece”
Calgary Herald, Oct. 19, 2005 yi The Guardian, Jul. 26, 2007
‘Warm weather hell for ski resorts” “No snow spells holiday blues for central Oftario tourism spots” |.
Financial Post, Mar. 17, 2005 Globe and Mail, Bec. 18, /3006

“Ski center done in by the weather”
The Recordidan. 5 /208

“Dipping May temperature makes Kashmir ideal tourist destination”
UNI, May 11, 2009

“A snow-less Srinagar disappoints tourists on New Year”
Asian News International, Dec. 31, 2007
“Snow storms cost China's tourism sector nearly one bin U.S. dollars™
g Xinhua General News Service, Feb. 21, 2008
ia “Freezing weather dampens during Spring Festival Holiday”
BBC Asia Pacific, Feb. 9, 2008
“Andaman tourism dampened by tropical storm”
The Nation, May 4, 2007

“California tourism fighting fires, too”
USA Today, Jul. 10, 2008
“Hanna cost SC tourism industry $22 million”
Associated Press, Sept: 10, 2008
“Weather, holiday add up to busy weekend across Vermont”
Associated Press, Oct. 9, 2007
“Skittish tourists back out before Flossie”
USA Today, Aug. 14, 2007

“Tourism's winter of discontent: Warm weather has
seasonal industries feeling the heat”
Globe and Mail;-Jun. 4, 2005
“Storms {foss tourists spots”
USA Today,Jun. 20, 2008

“Wilma deals $800 million blow to Mexican travel industry”

CNN, Oct. 27,2005

FERY
“Queensland tourism hit by wild weather”
ABC Premyjdm News, Feb. 12, 2008
“Ongoing rain’keeps Sun Coast tourists away”
ABGRegiofal News, Feb. 27, 2008
~“Storms battle coastal tourism”
The Courier Mail, Jan. 3, 2008

/ 0 2,000 mi (4
P
- 0 2,000 km “Sun stays away, so do Bay visitors”

“Cape Town heat wave fans fires ahead of tourism season” The Dominion Post, Jan. 15, 2007
Agence France Presse, Dec. 9, 2008 Cooling weather brings visitor Jull

“Soggy weather proves bad month for tourists” . The Press, Aprl. 12, 2008 )
Africa News, Oct. 5, 2008 ‘Heavy snow boost for tourism

“Mozambique tourist resort struggles to recover from cyclone” The Press, Jun. 26, 2007
Agence France Presse, March 18, 2008

South America

sy e T
“Hurricane Ike tosses Caribbean tourism for a loop”
Miami Herald.com - Sept. 10, 2008
“Officials try to lure tourists back to the storm-raked Caribbean”
USA Today, Sept. 16, 2008

A

Figure 2. Recent media headlines of weather/ climate impacts on tourism
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Figure 3. Monthly International Tourist Arrivals (Millions)
(Source: UNWTQO2009)
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Figure 4. Seasonal closure of major resorts in Greece
(Photo: Daniel Scott)

Climate also has animportant influence on environmental conditions that can deter tourists,
including infectious disease, wildfires, insect or watetorne pests (for example jellyfish and algae
blooms), and extreme events such as tropical cyclonek Greece, after the devaating fires of
summer 2000, more than 50% of all bookings from tourists for 2001 were cancelledUCN, 2007).
Drought in the Sate of Colorado(USA)during the spring and summer of 2002 created dangerous
wildfire conditions and the media coverage of majofires 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% Rutler, 2002). The drought also affected
fishing and river-rafting tourism in the state. Anglers were restricted from fishing in many rivers
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because fish populations were highly stressed by low water levels and high water temperatures.
Low water levels also shortened the riverrafting season substantially. Someiver rafting outfitter

Al i PATEAO 1100 tnpkp 1T &£ OEAEO 11 0Oi Al AOOET AOO
industry alone exceeded US$50 millionAssociated Press2002a, 2002b).

Extreme weather events routinely influence tourism operators and tavel decisions in regions such
as the Gulf of Mexico. The economic impact ofhurricanes on tourism in this region is often
substantial. In the Florida Keys, he tenrday closure and clearup 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 ofFlorida in 2004 was estimated to be several times largeras the stormscaused
thousands of cacellations as travelers went elsewhere and a marketing survey found that 25%
were also less likely to visit Florida during hurricane season in the futureRack 2004; Deravi and
Smith, 2005). Importantly, these same extreme events in one destination haal positive impact on
other parts of the tourism system, as destinationsuch as Arizona and Californi®enefited from the
transfer of large numbers of visitorsand conventionbusiness (USA Today2005). That same year,
the Government of Mexico estimatedhat as a result of the late season hurricane Wilma and media
coverage of damage and stranded touristsit would lose US$800 million in tourism revenue
between October and DecemberWilliams, 2005). With 26 tropical storms and 14 hurricanes, the
2005 hurricane season was one of the most active and destructive in historpasvning three of the
most intense North Atlantic storms on record, including Hurricane Katrinavhich caused extensive
damage to the tourism infrastructure in New Orleans and Coastal Missippi, where impacts on
convention business and gamblingare expected foryears, perhaps decadesp come (Bhatnagar
2005).

The dfects of the 2003 summer heat wave on tourisnare 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 decredse
stays at campsite most pronounced, while visitation to inland mountain destinations increased as
travellers sought comfortable climatic conditions (WMQ2005a). Similar shifts in tourist patterns
were documented h France, with increased occupancies inestinations in northern and north
western shores and central mountainsand decreases inurban 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 uncomfortabighile demand for accommodations with
pools increasedand sales of beverages and ice cream increased substantially (UNWZ@D8).

Tourism operatorsin certain market segments are also profoundly affected bipter-annual climate
variability and extremes. Climate defines the length and quality of multbillion dollar tourism
seasonsn different regions. Winter sports tourism, for example, is highlyclimate sensitive. Figure
5 demonstrates the impact of interannual climate variability on the length of ski seasons in the ski
regions of the U&. The marginal snow conditions during the record warm winter of 2001-02
(Figure 6) in Northeast, Southeast ad Midwest regions had important impacts on skier visits (7 to
11% lower than in the previous climatically average winter) and operating profits 83% lower than
during a climatically average winter) (Scott 2006;Dawson et al.2009). In the State of Wakington
(Pacific West Region)skier visits declined 78% in 200405 because of warm temperatures and
frequent rain. The highly reduced season length caused some resorts to honor 2608 season
passes again for the 20086 season in order to maintain custorer loyalty (Goodman 2005).



Others were forced to forego investment plans, including repairs to a chair tifindicating they

x 1 O1 A rAcAverf modelfor several years because of this one poor snow season (Goodman
2005).
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Figure 5. Annual ski season length (days open) by US ski region
(Source: National Ski Areas Association, 1997, 20@dd 2005)

Figure 6. Marginal ski conditions during holiday season
(Photo: Jackie Dawson)



The golf industry similarly attributes a considerable share of itsannual economic success to
climate. According toa number of golf industry reports, the single most important factor impacting
season length andounds playedeach year(both positively and negatively) is the weather (World
Golf Foundation2001, World Golf Foundation2004, 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 mostourses.

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 eventsz football, golf, auto racing) Joneset al., 20@B). 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 ¢héh
October because of calm winds in the moing 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 lips 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 shetgrm
basis (e.g., short rain stormpr for the entire event (multi-day rain or high winds, for exampleg. 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 eightternal factors
(Getz, 2002).0f 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.

impacts of increasing weather uncertainty due to climate change. As a result, we anticipate tl
industry to be impacted in the nearterm as the old paradigm & business and financial planning
around predictable and cyclical weather patterns may be disrupted byraincreasingly volatile
cimate8 AAOOAET CAI C Cukeddy fading thes©dbaledgas A O A

WeatherBill Inc. (2007)

Climate is also a salient influence onourist decision making and thetravel experience. Climate is a
key factor considered by tourists, consciously or implicitly during travel planning, andepresents
both a push and pull factor for tourists. Weather and climate are an intrinsic component othe
vacation experience andhave 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 oftountries have alsorevealed the importance of climate in the selection of
a holiday destination and tte timing of holiday travel (Lohmann and Kaim 1999; Kozak 2002
Hamilton and Lay 2005; Gdssling et al. 2006Moreno, 2009. Importantly, travel patterns are often
related to the weather and climate conditions at the point of origin and not just the destation. For
example, despite the global economic recession in 2068 and expectation of reduced travel
demand, the very rainy weather throughout much of the early summer in the UK was creditdxy
the Association of British Travel Agentsfor the increasein foreign holiday bookings over the
previous year (Hill 2009).



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 fromthe previous year Emith, 1990;
Agnew, 1995; Giles and Perry 1998; Agnew and Palutikof 2006,). Similar correlations between
monthly accommodations demand (beéhights) and summer temperatures (both current year and
the previous summer) were found in Italy (Bigano et aJ2005). Demand for summer time inclusive

tour charters by Norwegians, most of whichCOAAOAO OEAT xuvbqgq AOA O1I 060061

been found to be influenced by weather conditions in the previous summer (Jorgensen and Solyoll
1996). The influence of past seasons ignderstandable, foran individual that has experienceda
negative impact on holiday satisfaction or perceived loss of holiday in the pasue to weather, is
likely to be wary of this potential when contemplatingcurrent 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 exylitures in
Canada by 4% (Wilton and Wirjant91998). 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 attendarjce
(Paul, 1972; Meyer and Dewar 1999; Hamilton et al, 2003; Jones and ScotR006; 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 exampleg and these factors bound the use of climate information in
travel decisions (Adams1973) (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 ain cause of dissatisfaction
(Smith, 1993). Poor weather has similar impacts at sunshine destinations, where cool and windy
AT TAEOEI T Oh OOAE AO OEI OA OEi x1 AO A OxEl OAO
negative impact on holiday satisfactio 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; Konig 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 conditionshave 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 approxmately half listing accidentscaused byexposed 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 beexploited and
important limiting factor that poses risks to be managed. Consequentlyt, is expected thatthe
integrated effects of climate change (both shifts in climatic means and extremesjill have
profound impacts on tourism businesses and destinations Furthermore, because climate, the
natural environment, personal safety, and travel cost are primary factors itravel decisions and
each are projectedo be significantly impacted by global climate changefar-reaching shits 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 thatlimate change,
particularly high emission scenarios, could therefordundamentally transform aspects of the global
tourism sector in the decades aheadUNWTQ 2003; Gossling and Hall2006; Scott, 2006 Becken
and Hay, 2007 UNWTGUNERWMO, 2008). The demands for accurate and increasinglgetailed
climate information3 are therefore anticipated to increase substantially in order to allowtourism
businesses and destinationgo minimize associated risks and capitalize upon new opportunities
posed by climate changgin an economically, social and environmentally sustainable manner

O#1 Ei AOA AE AtiiteCah inerdading risk foritadri 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 ¢
extreme cimaOEA AOAT 00 AOA AAAT I ET ¢ AOGAO i1 OA EIi
UNWTO SecretanyGeneral Francesco Frangialli

Beijing, November 2005

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 sect{@&cott, 2006;
McBoyle 2007; de Freitag 2003; Altalo and Hale 2002). This report provides a synopsis of the
scientific and government literature and expert opinion (see list of experts ansulted) on the
capacities and needs for climate services in the tourism sector ameghs commissioned by the WMO
and UNWTOto provide background information for the parallel working session on Climate
Information for Adaptation and Risk Management in the fansportation and Tourism Sector at the
3rd World Climate Conference in Geney&witzerland.

S4EA 7-/ AARAEET AO OAT EIi AGA ET &I OI AOET 18 AO EIT Al OAET Cd EE
data, forecasts, predictions, outlooks, advisories, warnings, model outputs, model data, climate projections
and scenarios, clinate monitoring products, etc.
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The remainder of the reportfocuses on current and emerging applications of climate services in the
tourism sector and isorganized into three sections. The fis provides an overview of climate
information providers and various delivery pathways of climate information to the endusers
within the tourism sector. The varied roles of different providers types of existing collaborations,
and examples of best practie of communication and specialized climate products are identified.
The second section summarizethe wide range of current and potential uses of climate information
by the diverse tourism sector endusers and key entry points into user decision making.Section
three discusses key knowledge gaps, research and capacity building needs, and partnerstiiyad
are required to accelerate the application of climate information to manage risks to climate
variability and facilitate successful adaptation to clima¢ 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 engers from major
providers vary considerably. While Nitional Meteorological Services (NS are primarily
concerned with the production of climate information that benefits society at large in the public
interest (for example, minimizing damage and enhaning human wellbeing), other government
agencies and most private sector providers tailor their products specifically for use by special end
users and pay for service customerdWMO, 2002). The relative availability of basic and
specializedt climate information, the types of providersand the delivery pathways (communication
channels) vary substantiallyform nation to nation and even within nations. Figure8 provides a
conceptual framework of the supply of climate information and services to endsers inthe tourism
sector.

Sources of primary climate data typically include government agencies (NSfor examplg and
private meteorological companies (for example, The Weather Network&anada; The Weather
Channel®US, UK, and Australia; BBC© Weath&iK), 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 ypes of providers and communication media, ranging from tourism marketing
and guide books, the internet, television (including several alveather channels in a number of
developed countries), radio, newspapers, and hanrdeld devices (BlackBerry® and iPhoA Ah A&l O
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 section4.1. Sectiord4.2 then
provides a comprehensive, though not exhaustive, invéory of current and emerging applications

of climate information in decision making by major endusers within the tourism sector.

s4EA 7-1 AAREET AO OEA /[Hateithose Bervigas prévided b ANMS i Giéckakgh@its

Ci OAOT 1T AT 660 O OAOAECT OAODPI 1T OEAEI EOGEAOG O bDOi OAAOG OEA
gengal welfare and quality of their environment, and to meet its international obligations under the

#1 1 OAT GET 1T 1 &2 OEA 7-/ AT A 1T OEARAO OAI AOGAT O ET OAOT AGET T A
basic service, which may include the provision of sial data and products, their interpretation, distribution

and dissemination and consultative advice.
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CLIMATE INFORMATION CLIMATE INFORMATION TOURISM SECTOR
SOURCE & SERVICE PROVIDERS END-USERS

Public/Government

Government MET Service
MET Service Tourist
L Private MET Company
i Specialized Climate-based
Private Services
MET Company Private and Public Tourism
(e.g., avalanche forecasting) Operator
Tourism Operator .
Provision of (;rourlsm O{JXrator
MET Information overnment Agency Destination

(e.g., national parks agency, public marina)
Private Enterprise

Other Climate (e.g., ski area, resort, tour operator)

Information Suppliers
(e.g., Universities, NGOs)

Government Agency

Tourism Destination
Government/Private (local-regional-national scale)

Figure 8. Conceptual framework of climate information in the tourism industry

4.1 CLIMATE INFORMATON AND SERVICE PROVIDERS

National Meteorological Services and Other Government Agencies

Governmens play an important role in the provision of climate information and this provision is
sometimes dominated by legal requirements and constitutional provisins. Because basic weather
and climate information is perceived as an@conomic public good 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 tminimize
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 climatesensitive
sectors and meet other obligationsare under the Convention of theWVMO and other international
treaties. NMS services may be organized in many different ways according national
circumstances and the major user communities they are required to seryvand have a high level of
awareness within their respective countries (WMO, 2002).

For the tourism sector, NMS climate informationcan generally be grouped underfour main
categories basic weather services (observations/nowcasting and short to medium-range
forecasts for exampleg and warnings to the public, aiation and marine transport weather
services,; specialized servicedor 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 servicege of
vital interest to the tourism sedor. Certain key tourism environments are underserviced by the
global meteorological observation system (mantains and small islands) and wuld 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
tourism operators, as they benefit operational decisions and because inaccurate forecasts can be
detrimental to the tourist experience and tourism demand(see previous sectior). Improved
AAAOOAAU 1 O OOEEth liun-ten #BH Sehshral) AsObeen @entifieddat
workshops in the USA, Spain,Jamaica, Bahamas, Fiji, and Greed®; several of the experts consulted
for this report and by Altalo and Hale (2002) and Gamble and Leonard (2008% a requirement for

increased use in operational decisin-making in the tourism sector.

O AAOOAOGAR CAI COAPEEAAI T U OPAAEZEEA | AOAI
operations. General forecast though meteorologically accurate, often have a negative impas
on tourism operations because tourist destinations, such as beaches, coastal areas ¢
i 7T 01 OAET O AOA 1T £ZOAT OACEiI 10 xEOE O ENOA A
conditions) which would attract tourists, may differ substantially from prevailing regional
AT 1 AEOCEI T 0806

Final Communiqué

Secure and Sustainable Living
Social and Economic Benefits of Weather, Climate and Water Servic

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 (evacuaon of people, deploying security personnel, reallocation of
resources, or closing down operations for exampled. Table 1 illustrates select countries and
legislative responsibilities with respect to the issuance of meteorological warnings and advisoge
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 Zealandor example3, others are notlegally responsible (Australia,
parts of the Caribbean for example$ 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 andis 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 adive 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 andur 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 nowvcasting 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 tosm specific outlets
(tourist guides, marketing brochures, travel planning web sitesfor exampled and provide the
essential historical, current, and forecast information that allow other providers to develop
specialized climate products for the tourism setor. 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-UNERWMO, 2008; Scott et al., 2008).
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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 Responsiility for Issuing Meteorological Information

Bahamas

Meteorological Service is the exclusive agent for issuing warnings on hurricane
tropical storms and other weather conditions that are likely to give rise to floods
surges and wind damage.

China

Thel Ax DOl OEAAO AgAlI OOEOA bl xA0O Ol
state applies a unified system for the issuance of public meteorological forecag
and severe weather warnings. Meteorological and stations subordinate to th
competent meteorologicd departments at different levels shall, in compliance
with their functions and duties, issue to the community, public meteorological
Al OAAAOOO AT A OAOAOA xAAOEAO xAO1 ET Q
issue to the community such forecasts and AOT ET C8 6

Germany

51 AS@OGAO AT A #1 1 btécheh Wettdrdahish is @dnhdatedswitid
OEOOOATAA 1T £ 1 EEAEAEAT xAOTET CO 1 £ x/
for public safety and order, especially concerning the impending danger of floGdg
No express provision for exclusive rights to the Met Service to issue forecag

and/or warnings.

New Zealand

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

South Africa

In Act No. 8 of 2001, und® &£O0T AGET 10 1T £ OEA 7AAOQE
Service may issue severe weatherelated warnings over South Africa in order to|
AT O60A OEAO OEAOA EO OEiICI A AOOET OE(

U.K.

The UK Met Office has no direct legislated respotdlity. The Civil Contingencies
Act (CCA) 2004 sets out the roles and responsibilities for UK Authorities who a
required to respond to incidents (including weather related incidents). A piece 0
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 wk
specifically authorized by statute: establish an exclusive, restricted, oother
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 &clusive rights to the Met Service to issue forecasi
and/or warnings.

The Caribbean

No express provision for exclusive rights to the Met Service to issue forecas

and/or warnings.

In addition to NMSs, in some nations, other government departments agencies maintain basic or

specialized climate observation systems that provide climate information relevant to tourism end

O00A0O8

4EA ' OAAO " AOOEAO 2AAAlmatk Changk RésposE

Programmeis an exemplary example of partneships 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). TheResponse Plahas three main components: Early
Warning System; Assessment and Monitoring; and, Communication (Great Barrier Reefridia Park
Authority, 2008). The Early Warning System uses climate forecasts, remote sensing data, sea
temperature monitoring, BleachWatchreports, and site inspections to monitor conditions and
provide early warning of major bleaching events. Based omamerging 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, sch asReefTemg A ' 1T 1T Cl1 AA %AOOE ADPDPI EAAOET T Q
environmental conditions conducive to coral bleaching or the early signs of bleachingleachWatch
assists managers to collect data across a wide spatial distribution and is also usecctanmunicate

and increase the understanding of broader climate change impacts to the public, touristand
tourism operators.

Private Sector Climate Service Providers

Private sector climate service providers have, to a great extent, embraced the rap@&thnological
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 reodly wireless hand-held devices such as
2)-60" efmi®eAdE "DDI1 ARh@EA), in order to provide more userfriendly access and
formats of climate information than provided by NMS and other government agencies, as well as to
develop specialized, valueadded 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 applicationsthat are of interest to tourism end-users.

Private sector climate service providers have lead in terms of innovation obpecialized climate
services tailored tospecific tourism destinations,individual tourist activities and subsectors. The
major private climate service provider in the USA (The Weather Channel®) exempifies best
practice in this area of innovation” The Weather Channéd provides access tospecializedweather
reports for the following tourism activities, eventsand destinations:golfing, ski and snowboardng,
snowmobiling, special everis and major spoting events (Major League Baseball and Professional
Golf Association events for example8), weather sensitive travel routes (airport weather and
highway construction, for exampleg, coastal beach destinations, international sunshine
destinations, and potential wedding and honeymoon location8. The Weather Channe® has also
developed severalcimate OET AEAAOS OAI AOGAT 6 Oi OEA ET AEOEAOAI
sectors. TEA O3 b A A ORidghile 9) prpviddsAo@rts arating 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 evegt29% were uncertain and35% indicated they would not.

7 1t should be noted that otherprivate meteorological companies in the USA (such asccuweathe) and in
Europe (such asNeatherNe) also offer a range of forecast products tailored to recreation and tourism sector
operations (skiing/snowmaking, golf turf management, marine forecasts, pool mamggment, incident reports,
business revenue/visitor analyses, weather risk insurance assessments) and traveler decisioraking.

8 The U.S. The Weather Channel® is ti@i /E/AE A E Afiveathé Brorin&idn@odMajor League Baseball and
the Professional ®If 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 condibns while a 10 signifies ideal conditions for

watching an event. The Weather Chanr@l states that the AAOO ET AA@ OAilsohAO OAOO]
sleevedtemperatures, minimal chances of precipitation, low humidity, light winds, and fair skies.

Conversely, coldand stormy conditions will result in the lower values.

Game Forecast

Fri., Jun. 12, 2009

First Pitch: 7:05 PM EDT
Citizens Bank Park
Philadelphia, PA

Event Day Forecast

Forecast : 78°F

Feels like: 81°F
.z&

Sunset: 8:30 PM

Isolated ~ Probability of Precip:30 %
T-Storms | Spectator Index: 7
Uv Index: Low

Wind Direction Wind Speed

Philadelphia Phillies
Schedule
Best Phillies Weather

‘ > E Buy tickets
|

Light Q. Get MLB gear

@ other Local Sporting Events

Wind: From the NW at 6 mph @ [iterstate Foracast

1-95 | I-76

Figure 9. The Weather Channel® 03 PAAOAOT O )T AA@8
(Source:The Weather Channe®, 2009a)

Other unique multi -variable indices developed by the Weather Chann@l, include OEAE®D )1 AADS
(Figure 100h  O' T 1 @EHgule1B,AAG6A OEA O & HRipEr& 11 While Ah& @dather
parameters used to calculate theski index are not entirely known, a number of parameters are
acknowledged specifically as beingised to calculate therating: surface snow conditions, average
snow depth, new snow accumulation, temperature, precipitation, and wind speed. The Ski Index is
based on a 1 to 10 scaléFigure 10), where a 10 signifies ideal ski conditionsand 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 degreeBahrenheit 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 thereforeunfavorably skew results. The weather
parameters used to calculate thé&olf Index arealso 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 hdex is based on a 0 to 10 sca(igure 11, where 0 is

an unfavorable golfing day, and.0 is an excellent golfing day The Rshing Index differs in that it
only includes three rating classifications (excellent, good, faix Figure 11). Vaiables used to
calculate this hdex includetime of day, solar influence, lunar influence, weather and wildlife charts,
and declination and diurnal inequality.
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Yesterday [ Today [ Tomorrow [ Radar Map [Hour-by-Hourl Weekend [ 10-Day [ Maonth I

[H Add This Resort To My Page | View My Snow Watcher Page

The Weather Channel” Desktop:

) & Yideo: Watch the pros « Local temperature always on your desktop
Telluride, CO Ski Top to Bottom! « Instant severe weather alerts
« Maps in motion
» Extended forecasts

Snow Report & Forecast | Resort Profile Trail Map Skier Reviews
Download now for free >

Operating Status: Open Last Report: 02/11/09 05:16 AM
New Snow 5" Lifts Open 17 of 18 Surface Powder

Base Depth 67-68" Trails Open 109 of 115 Grooming Yes

The
Snow Cormments: Hours: - B = A byt
Last snowfall: Feb 10/10 inches; Previous Mon-Fri: 9a-4p; Sat/Sun: - "
snowfall: Feb 09/6 inches 9a-4p;

& Rate This Resort

SeetheS|opes %’} in 3D E3

Here's how other skiers rated Telluride,

Figure 108 4EA 7AAOEAO #E@TT Al "~ O3EE
(Source: Theweather Channe®, 2009b)

- Current Golf Course Weather for
TPC at Southwind

18-hole (Private) ishi
87°F !3325'::&3 ) Fishing Forecast for Deer Lake (MN)

Feels Like Memphis, TN 38125

Mostly P Phone: (901) 748-0330 .
Cloudy Fax:  (901) 748-0401 w3 Friday, June 12

Wind: WNW at 3 mph » More golf course datalls?

Humidity: 63% Golf course data

Golf Index: 7 Good powered by the

National Golf \\
Foundation

Next Day

Sunset 9;16 pm

Weekend Golf Course Weather for

TPC at Southwind 10-Day Forec.
Precip: 30% Golf Index: Good
Wind: WNW at 5 mph Watch for Lightning
Humidity: 65%
7
Sunrise: 5:45 AM =
Sunset: 8:14 PM '
Precip: 30% Golf Index: Good
wind: W at 7 mph Watch for Lightning
Humidity: 68%
6
Sunrise: 5:45 AM .
Sunset: 8:14 PM ' 1
Data provided by; Weather and |
Sunday Jun 14 Precip: 40% Golf Index: Fair
Wind: SSE at 7 mph Watch for Lightning
Scattered Huridity: 72%
Storms 4
Low Sunrise: 5:45 AM
73°F Sunset: 8:14 PM

Figure 118 4EA 7AAQOEAO #EATTAI " O' 11 &£ )1 AAQDS

(Source: The Weather Chann@l, 2009c and 20099
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The Weather Channed also provides users with current and forecasted weather condibns for
most national and state parks in theUSA. An unique application developed by the Weather
Channe® for its parks reports is the Mosquito Activity Forecastdwhich predicts how active
mosquitoes in a particular park will be based on a variety of rvironmental factors, including
temperature, wind, humidity values, and time of day and year. The levels ofosquito activity
ranges from none (conditions not favaable for mosquitoes) to very high (light winds and ideal
temperatures make it perfect for m@quitoes). The Mosquito Activity Forecast cannot predict how
many mosquitoes will be in a particular area (acampground, 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 indicesand userfriendly tools by The Weather Channel® such as the
ability to conduct climate comparisons between two potential tourism destinationshasdone much
to increase overall brand awareness of private climate service providers in some nations.
Moreover, because weather and climate data provided bgrivate MET services can be accessed
more readily via a nunber of different media (internet, TV, desktop appliations, mobile phones
RSS feedsand wireless handheld devicessuch as SmartPhonesfor example, endusers are
constantly reminded of who is providing them with weather and climaterelated 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, SnowForecast.com provides climate
information for over 2,200 ski locations around the world(see Table 2 for coveage by nation). It
APbPl EAO OOI i COAPEEAAT Al O ®OAGHE ALADS@ sddw foledaiE A . - 3
for mountain resort destinations, including snow conditions and forecasts for top mid-, and
bottom-lifts (Figure 12). Users can accessistorical weather data, current weather conditions (for

up to five weather stations located closest to the resort), and sitay weather forecasts (including
morning, mid-day, and night forecasts for each day) freef-charge. SnowForecast.com also
provides access to more detailed tweday and nineday 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, snowfalland wind, for example3 and animate
projected changes for up to a siday period for a given region. The website also provides other
tourism relevant information to end-users, includingski trail maps, resort reviews, andlinks to

i AEET C DPOI AAOGOS 4EA xAAOEOA Al O DOl OEAAO OEOEOQ
' AOOO6 OEAO AOA Al Budritiokation &g Orictibralityls viduallynever

provided by government agencies and rarely provided by even the largest and most prominent

private weather service providers.
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Turoa, New Zealand

Resort Info Webcams Current Weather Resort Reviews
6 Day Forecast 9 Day Forecast
(free) (subscribers)

top: 2322m top: 2322m Weather Maps Snowfinder

mid: 1962m mid: 1962m

bot: 1602m bot: 1602m

Ads by Google Sk Meribel Weather Snow Verbier  Snow Meribel
9 Day Weather Forecast for 2322 m altitude, issued (local time): 5 pm 30 Jul 2008 %

Days 0-3 Weather Summary: A moderate fall of snow,
heaviest on Wed night. Temperatures will be below
freezing (max 0°C on Wed afteroon, min -6°C on Fri
night). Winds increasing (fresh winds from the N on Wed
afternoon, gales from the NW by Thu moming).

Days 4-6 Weather Summary: A moderate fall of snow,
iest on Sat aft T will be below
freezing (max -1°C on Sat aftemoon, min -10°C on Tue
morning). Winds decreasing (gales from the NW on Sat
aftemoon, fresh winds from the W by Mon night).

Days 7-9 Weather Summary: A dusting of new snow.
Temperatures will be below freezing (max -5°C on Wed
night, min -14°C on Tue night). Winds decreasing (strong
winds from the SSW on Wed aftemoon, light winds from
the SSW by Thu afternoon).
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Figure 12. SnowForecast.com weather forecast for Turoa ski resort , New Zealand
(Source: Snowerecast.com, 2009)

Table 2. National coverage of m ountain/snow forecasts by S now Forecast.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 | ltaly 193 | Serbia/Montenegro| 5

19



China 6 | Jpan 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 ?I"Sff:“mrgi‘r 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 Suiforecast.com fo 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 globdsee Table 3 for coverage by
nation). SuriForecast.comOOAO A OOOAO8 OAOET ¢ OAAI A Oi
particular location. The scale is based on swell size and characténd bigger the swell and longer
the period, the higher the rating). However if the wind is onshore, the star ratig 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 starating of 0. Other additional tourism information
that is provided by SurfForecast.com includes swell and wind maps, surf cams, tide tables, and
surf-site-specific user ratings.

OAOA
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Figure 13. Surf-Forecast.com surf forecast for Big Rock, Australia
(Source: SurfForecast.com, 2009)
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