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ABSTRACT
Recent studies have begun to address the importance of weather information for leisure activities. This paper
contributes to the understanding of how weather information is sourced, perceived, and used for the discretionary and weather-dependent winter activities of skiing, snowboarding, and snowmobiling. A survey of 1948
Ontario (Canada) skiers/snowboarders and snowmobilers is the empirical basis for the paper, providing insights
into how winter recreationists are both similar to and different from the general public with respect to weather
information. Results show that virtually all ($97%) skiers/snowboarders and snowmobilers use weather forecasts when planning an outing, which are primarily ($95%) sourced through Internet and mobile devices.
Skiers/snowboarders and snowmobilers are also highly attentive to rain and freezing rain variables in the
forecast, as it negatively affects participation. The results also demonstrate the importance of forecast use for
planning travel to snow resorts and snowmobile trails, with poor road conditions likely to result in a postponed
or cancelled trip. These findings underscore the differing weather needs of subpopulations, with the need for
continued research to examine variations among weather forecast users for context specific decision making.

1. Introduction
Weather service providers throughout the world provide the public with forecasts and warnings in order to
protect life and property through improved decision
making. However, effective communication requires an
understanding of how intended audiences access and use
such information in various decision-making contexts.
Recent surveys have found that, in the United States,
weather news is one of the most publicly consumed items
in the media (Pew Research Center 2008; Wilson 2008).
In fact, it has been estimated that 300 billion forecasts are
obtained by U.S. adults on an annual basis (Lazo et al.
2009). Despite the widespread consumption of daily
weather forecasts, little empirical research has examined
how and why the public obtains, perceives, and responds
to this information (Lazo et al. 2009; Demuth et al. 2011).
Yet such research is fundamental to the design of weather
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products and communication strategies, as noted by
both scientific organizations (e.g., National Research
Council 2006, 2010; National Weather Service 2010;
World Meteorological Organization 2013) and individual
researchers alike (e.g., Dash and Gladwin 2007; Gladwin
et al. 2007; Morss et al. 2008, 2010; Demuth et al. 2011;
Stewart et al. 2012).
This study provides insights into how weather information is used by winter recreationists in parts of
Ontario, Canada. More specifically, the paper examines
the sources of weather information accessed, people’s
perceptions of the importance and reliability of various
forecast variables, and the types of decisions associated
with forecast conditions. Previous research, while limited, suggests that weather information is used most for
discretionary activities (Lazo et al. 2009; Demuth et al.
2011; Environment Canada 2012a) and that weather
information plays an important role in recreation/tourist
decisions (Maunder 1969; de Freitas and Wells 1982;
Scott et al. 2011). Understanding such decision making
requires, at minimum, describing the information used
(Stewart et al. 2004; Scott and Lemieux 2010). This study
is unique in its focus on discretionary and weatherdependent winter recreation and in its examination of
the relationship between weather information and how
end users (i.e., recreationists) integrate this information
into context-specific decisions.
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FIG. 1. Weather and climate information for tourist decision making (Scott et al. 2011).

2. Background
a. Winter recreation
Winter sports tourism, including skiing, snowboarding, snowmobiling, ice fishing, and other snow- and icerelated recreational activities, is an important market
segment in North America. Such outdoor activities necessitate destination-focused travel to areas with large
capital investments in infrastructure. In North America,
direct annual revenues associated with skiing and snowboarding are estimated at nearly USD$7 billion (National
Ski Areas Association 2013; Statistics Canada 2013), with
snowmobiling estimated at USD$34 billion (International
Snowmobile Manufacturers Association 2014). The Canadian ski/snowboard and snowmobile share of these
revenues is approximately one-fifth and one-quarter, respectively. Although the largest numbers of visits to Canadian snow resorts are to destinations in the provinces of
Quebec (33%) and British Columbia (31%), the province
of Ontario receives 18% of Canadian skiers and snowboarders (Canadian Ski Council 2009). Ontario is also the
primary snow resort destination for Americans who
travel north of the border, accounting for more than
60% of such visits (Canadian Tourism Commission
2006). As for snowmobiling, Ontario has the highest
number of registered snowmobiles (149 000) in Canada
outside of Quebec (176 000; International Snowmobile
Manufacturers Association 2014).
The current study focuses on winter recreation in the
province of Ontario, Canada. Ontario has a population
of 13.5 million (38.7% of Canada’s population), with
escarpments and open farmland near large urban areas
that typically receive abundant snowfall throughout the
winter season by virtue of latitude and/or location to the
lee of the Great Lakes. During the 2011/12 winter ski
season, Ontario snow resorts generated an estimated
CAD$228 million in revenue (Ontario Snow Resorts
Association 2013). During the same season, direct

expenditure generated by snowmobiling in the province
was estimated at over CAD$1 billion (Ontario Federation of Snowmobile Clubs 2013).
Tourism/tourists and recreation/recreationalists are
generally seen as a set of interrelated and overlapping
concepts, with many (contested) definitions (Hall 2006).
These concepts are often used interchangeably; tourism
embraces the concept of recreation in that it is the
practice of traveling for recreation, while recreation can
be defined as an activity in which individuals voluntarily
engage for personal satisfaction or pleasure (de Freitas
2003). More specifically, recreation is often defined as
any pursuit engaged upon during leisure time, except for
those in which people are normally highly committed
(e.g., shopping, house repairs, overtime, religion, and
politics), whereas tourism is generally defined based on
a duration of time (e.g., day trip versus an overnight trip)
and/or distance (e.g., proximity to destination). The
United Nations World Tourism Organization (UNWTO
2013) defines a tourist as someone who takes a trip with
an overnight stay, while the Organization for Cooperation and Development (OECD 2013) also stipulates that a tourist is one who travels outside of their
country of residence for at least one overnight stay.
Some government authorities also include day-trippers
in their tourism data, including the Ontario Ministry
of Tourism Culture and Sport (2011), which defines a
tourist as someone traveling 40 km one way from home.
Therefore, distinguishing between recreationalists and
tourists is challenging given that these two concepts
change meaning depending on the context of analysis,
purpose, and use. In this vein, both terms are used interchangeably here.

b. Weather information for tourism and recreation
Weather and climate have broad significance to tourist
decision making. Figure 1 conceptualizes the influence
of different types of weather and climate information
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(historical, forecasts, nowcasts) on tourist decision making, from the trip planning to the travel phase to the
destination itself. While there have been few evaluations
of weather and climate services for tourists (Scott et al.
2011), the limited available studies consistently indicate
widespread use in holiday planning. For example, in
Britain, tourism and recreation users were shown to
generate the largest demand from automated telephone
and weather services (Smith 1993). Gamble and Leonard
(2005) found that 95% of coastal recreationists in North
Carolina indicated knowledge of weather conditions as
important for making activity and planning decisions. A
survey of German outbound tourists found 73% informed themselves about the climate of their destination
and 42% did so prior to booking their travel (Hamilton
and Lau 2005). A similar survey of Northern European
travelers to the Mediterranean region found 86% reviewed information on their destination’s climate, with
81% doing so before making any travel reservations
(Rutty and Scott 2010). Over 60% of visitors to Martinique gathered weather information on the Internet prior
to their trip, with an additional 37% obtaining weather
information from television, guidebooks, travel brochures, and travel agencies (H€
ubner and G€
ossling 2012).
The importance of weather information for recreational activities has also been noted by the meteorological community, based on various publications
related to a U.S. national public survey. Lazo et al.
(2009) found that respondents use weather forecasts
more for discretionary activities (e.g., planning weekend
activities) than for those activities that are not easily
changed (e.g., work-related activities). Demuth et al.
(2011) found that a primary driver behind how often
people obtain forecasts is linked to forecast use, with
planning leisure activities resulting in the highest frequency of weather forecast use. In a Canadian context,
a national weather service survey by Environment
Canada (2012a) similarly revealed that planning outdoor recreation activities was the most popular reason
for using weather forecast information, with a high diversity in forecast sources. These studies suggest that
weather information is likely to be highly sought and
duly considered by winter recreationists, given the discretionary and weather-dependent nature of these activities, and also that different winter recreation subsets
may be more or less responsive to different weather
variables and conditions.
Literature in the multidisciplinary field of transportation also explores the public’s response to weather
forecasts and actual weather conditions, often using
a theoretical lens that centers on risk compensation
during adverse weather conditions. Some drivers cancel
or defer trips or change travel modes in consideration of
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weather forecasts. Studies suggest very low levels of
auto trip cancellation during rainfall and light snow,
but often substantial reductions during winter storms
(Knapp 2001; Kilpel€
ainen and Summala 2007). Other
adjustments, including increased driver attention and
vehicle headway (Andrey and Knapper 2003), and reductions in travel speeds (Unrau and Andrey 2006) also
occur, although these responses do not alter drivers’
exposure to weather hazards per se, but rather ameliorate the risks associated with travel in less-than-ideal
driving conditions. Consistent with the literature on
weather information use generally, studies related to
transportation also indicate that discretionary travel is
the most sensitive to weather (Cools et al. 2010a,b).

3. Methods
This paper examines the sources, perceptions, and
uses of weather forecasts associated with winter recreation at snow resorts and snowmobile trails. The study is
based on primary data collected through online surveys.
The survey instrument used for snow-resort recreationists was essentially the same as that used for snowmobilers, with some tailoring of questions to reflect the
different activity types. The draft survey instruments
were peer-reviewed for content and clarity, with revised
versions of the surveys launched online via SurveyMonkey in November 2012. After approximately 100
survey responses, the database was checked to confirm
survey functionality and data quality, with data collection continuing thereafter for a 1-month period. Participants were recruited through an electronic mailing list
provided by the Ontario Snow Resort Association and
the Ontario Federation of Snowmobile Clubs, as well as
through pamphlets distributed during industry tradeshows. The surveys were distributed in English and were
limited to one survey per Internet Protocol (IP) address.
A total of 2734 surveys were received. Respondents who
did not reside in Ontario (487), answered five questions
or less (146), did not consent to participate or were underage (83), or had never visited an Ontario snow resort
or snowmobile trail (70) were removed from the sample
and were not included in the data analysis. As such,
there was an effective survey sample of 1948. From this,
1010 (52%) were skiers and/or snowboarders and 938
(48%) were snowmobilers. Based on these sample sizes,
the reported percentages can be interpreted as being
accurate to within 63%, 95 times out of 100.
To enable comparison across previous studies, the
surveys incorporated some questions posed by Lazo
et al. (2009) and Morss et al. (2008) (i.e., Q14–Q19), as
well as Cools et al. (2010b) (i.e., Q22 and Q23) (see supplemental material). To inventory the weather information
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FIG. 2. Number of weather sources consulted when planning a ski/
snowboarding or snowmobiling outing (n 5 1948).

sources used by winter recreationists, respondents were
asked to select all of the sources they utilize when planning an outing. Next, the survey explored how these
forecasts are perceived, including an examination of individuals’ stated importance of 18 different forecast variables (list provided) when planning an outing, as well as
their confidence in weather forecast information for three
varying lead times (1, 3, and 5 days in advance). In terms
of the use of weather information, respondents were
asked about their reasons for accessing weather information when planning an outing to a snow resort or
snowmobile trail, as well as their use of weather forecasts
in decisions related to skiing/snowboarding or snowmobiling activities. The full survey is available from the
authors, with a listing of those questions analyzed in
this paper provided in the supplemental material.
The analysis focuses on summary statistics related to
the above themes. Statistical tests (difference of means
tests, difference of proportion test, and chi-squared analysis) were used to compare response patterns for skiers/
snowboarders versus snowmobilers. Response categories
noted with an asterisk indicate a statistically significant
difference at the level of 0.05.

4. Results
a. Respondent profiles
Overall, the two samples are dissimilar in their gender composition, but similar in terms of age profile and
engagement in winter recreational activities. In terms
of gender, there are differences between the skier/
snowboarder sample and the snowmobile sample, with
slightly more females (60%) in the skier/snowboarder set
and primarily males (85%) in the snowmobile sample. The
ski sample is only slightly younger than the snowmobile
sample, with 9% and 3% between the ages of 18 and
25 years, respectively, followed by 10% and 12% between
26 and 35 years old, 30% and 27% between 36 and 45 years
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FIG. 3. Weather forecast sources consulted when planning a ski/
snowboarding or snowmobiling outing (n 5 1948).

old, 35% and 38% between 46 and 55 years old, and 15%
and 18% at 56 years or older. The samples in both surveys
are highly experienced, with 77% of skiers/snowboarders
and 71% of snowmobilers having 10 or more years of
experience in their respective activity. Respondents are
also highly active in other winter activities, with 80% of
skiers/snowboarders and snowmobilers participating in
activities such as skating, ice fishing, snowshoeing, snow
tubing, and winter festivals. There is also some crossover
between the activities on which the two sample groups are
based, with 32% of snowmobilers participating in skiing
and/or snowboarding, and 13% of skiers/snowboarders
participating in snowmobiling.

b. Accessing weather information (sources)
As illustrated in Fig. 2, almost all skiers/snowboarders
(.99%) and snowmobilers (97%) check or listen to one
weather forecast source when planning an outing to
a snow resort or snowmobile trail. On average, skiers/
snowboarders gather weather information from three
sources and snowmobilers from four sources. Figure 3
details the variety of sources consulted. Two sources are
utilized the most, these being national weather web pages
(e.g., Environment Canada and the Weather Network)
and snow resorts or snowmobile club web pages. Snowmobilers rely more on the former source than skiers/
snowboarders (86% and 70%, respectively). Almost half
of the skiers/snowboarders (47%) and snowmobilers (44%)
obtain weather forecasts from both of these sources.
The importance of Internet and mobile sources for
weather information is also evident, with 99% of skiers/
snowboarders and 95% of snowmobilers gathering
information in these ways. This includes the use of
smartphone applications and social media by skiers/
snowboarders (38%) and snowmobilers (48%), in addition to national weather web pages and snow resort or
snowmobile club web pages. While traditional sources
of communication are used less frequently, television
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FIG. 4. Importance of weather forecast attributes when planning
a ski/snowboarding or snowmobiling outing (n 5 1948).

remains an importance source, with 54% of skiers/
snowboarders and 70% of snowmobilers obtaining forecast information from TV weather stations or TV news.
More than one-third of snowmobilers also use the radio
as a source of weather information (38%), with newspapers sourced the least by both sample groups (#8%).
Less than 1% of respondents rely exclusively on traditional sources for weather forecast information.

c. Perceptions
To better understand how weather forecast information is perceived, respondents were asked to rate the
importance of 18 forecast variables when planning a trip
to a snow resort or snowmobile trail from one (extremely unimportant) to five (extremely important).
More than one-third of the forecast components were
rated by the respondents as being very important (4) or
extremely important (5). This is illustrated by the mean
scores provided in the list below, as well as summarized
in Fig. 4, which itemizes each forecast component from
the highest to lowest mean score.
Of particular importance to skiers and snowboarders is
information on the probability and the amount of precipitation. The probability of rain and the probability of
freezing rain were rated the highest and second highest by
both skiers/snowboarders (4.4 and 4.5) and snowmobilers
(4.5 and 4.3). Almost all respondents ($80%) stated the
probability of rain and the probability of freezing rain
are important or extremely important forecast variables, with #6% stating these forecast variables as
unimportant or extremely unimportant. The amount of
rain and the amount of freezing rain were also rated
highly by both skiers/snowboarders (4.2 and 4.3) and
snowmobilers (4.4 and 4.1). More than three-quarters
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of respondents ($75%) stated the amount of rain and
the amount of freezing rain were important or extremely important weather forecast variables, with
#9% stating these forecast variables as unimportant or
extremely unimportant.
The timing of the rain and the timing of freezing rain
are also important, with mean importance scores of 4.1
and 4.2 by skiers/snowmobilers and 4.2 and 4.0 for
snowmobilers. A large majority of respondents ($70%)
stated these weather forecast variables were important
or extremely important, with #13% stating these variables as unimportant or extremely unimportant.
Information on snow, including the probability of snow,
amount of snow, and the timing of snow, are somewhat less
important to both sample groups, with the three snow
variables having mean importance scores between 3.2 and
4.2, with snow information being slightly more important
to snowmobilers than to skiers/snowboarders. Nevertheless, $61% of respondents stated the probability of snow
and the amount of snow as either important or extremely important, and #15% stated these variables as
unimportant or extremely unimportant. Furthermore,
$45% of respondents stated that the timing of snow
was important or extremely important to them, with
#27% stating this forecast variable was unimportant or
extremely unimportant.
Temperature attributes, including cold, warm, and
wind chill1 temperature, are also somewhat less important than the occurrence of rain or freezing rain, with
mean importance scores between 3.3 and 3.9 across both
sample groups. Given typical differences in clothing for
various outdoor sports, it is not surprising that skier/
snowboarders rated the importance of cold temperature
(including wind chill) higher than snowmobilers; snowmobilers are able to better protect themselves from low
temperatures through heavier apparel and even heated
helmets and clothing (e.g., gloves, pants, vests, and
jackets) that can be plugged into the 12-V electrical system in their sleds. By contrast, snowmobilers expressed
more concern about warm temperatures, which not only
affects trail conditions, but can also strain snowmobile
engines. The majority of snowmobilers (64%) rated
warm temperatures as important or extremely important,
compared to 45% of skiers/snowboarders. Conversely,
wind chill temperatures were important or extremely
important to 68% of skiers/snowboarders compared to
51% snowmobilers. For all three temperature attributes,

1
Canada’s wind chill index is an index that is ‘‘expressed in
temperature-like units by equating the current outdoor conditions to an equivalent temperature with no winds’’ (Environment
Canada 2012b).
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FIG. 5. Respondents’ confidence in different types of 1-day weather forecast attributes
(n 5 1948).

#25% of respondents rated them to be unimportant or
extremely unimportant when planning a ski/snowboarding
or snowmobile outing.
Sun/cloud conditions and radar/satellite image were the
only two components of weather forecasts that received
mean importance scores of #3 by both groups of recreationists. Radar/satellite image was slightly more important
to snowmobilers (38% stated this variable as important or
extremely important) compared to skiers/snowboarders
(24%). While skiers/snowboarders can gather weather
forecast information for a location-specific snow resort,
snowmobilers may ride trails for hundreds of kilometers
per day, spanning a wide geographical area and passing
through numerous communities en route. Radar/satellite
image may therefore provide more accessible and comprehensive weather information. For sun/cloud conditions,
29% of respondents from both sample groups stated it to
be important or extremely important.
To further illuminate how forecasts are perceived,
Figs. 5–7 summarize the confidence that skiers/
snowboarders and snowmobilers have in weather forecasts that are given 1, 3, and 5 days in advance. As shown,
respondents have more confidence in forecasts with
shorter lead times and in the forecast variables, temperature, and wind chill. For a forecast given 1 day in advance, a majority of respondents have high or very high
confidence in both temperature and wind chill and either medium or high confidence in the probability of

precipitation and the amount of precipitation. For forecasts given three days in advance, confidence levels are
considerably lower. For temperature and wind chill, respectively, only 22% and 13% report high or very high
confidence in forecast conditions, with approximately
one-third indicating medium confidence and the remainder rating their confidence as low or very low. For
the two precipitation variables, more than one-half of the
respondents have low or very low confidence in 3-day
forecasts. For 5-day forecasts, more than three-quarters
of respondents have low or very low confidence in all four
weather variables. Both skiers/snowboarders and snowmobilers have similar levels of confidence both for forecasts of varying lead times and for the different weather
variables.

d. Uses
To examine how skiers/snowboarders and snowmobilers use forecasts when planning an outing, respondents were asked to indicate how frequently they
access weather information for different purposes. In
each case, they were asked to provide a rating from one
(never) to five (always). As illustrated in Fig. 8, more
than 70% of respondents in both sample groups indicate
that they always use the forecast to simply know what
the weather will be like. By comparison, when asked
about three other specific uses—planning how to dress
oneself or one’s children, planning travel for a winter
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FIG. 6. Respondents’ confidence in different types of 3-day weather forecast attributes
(n 5 1948).

recreational outing, or deciding the length of an outing—
the frequency with which people access weather information is lower overall. More specifically, for the
query about clothing, 67% of skiers/snowboarders and
51% of snowmobilers state that they always use the
forecast to help with their decision making, with an additional 19% and 21%, respectively, using the forecast

more than half the time. It is possible that skiers/
snowboarders use weather forecasts more when deciding
on how to dress themselves or their children because they
are more directly exposed to the outdoor thermal conditions and rely on the layering of clothing to keep warm
during winter weather conditions. Conversely, snowmobilers’ attire (especially facial coverage) is typically warmer,

FIG. 7. Respondents’ confidence in different types of 5-day weather forecast attributes
(n 5 1948).
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FIG. 8. Respondents’ use of weather forecast when planning a ski/snowboarding or
snowmobiling outing (n 5 1948).

with the additional option to electrically heat their apparel, minimizing concern over thermal discomfort.
For planning travel, skiers/snowboarders use the
forecast more than snowmobilers, with 73% of skiers/
snowboarders using the forecast always or more than
half the time when traveling to a snow resort, compared
to 58% for snowmobilers traveling to a snowmobile
trail. These findings may be associated with differences
in travel distances between the two groups, but available
data provide information only on whether the travel
distance exceeds 40 km and are not sufficient to explore
this in depth. Rather, the survey data indicate that the
vast majority of respondents in both sample groups
(90% of skiers/snowboarders and 81% of snowmobilers)
typically do travel more than 40 km from their home in
order to participate in activities at snow resorts or on
snowmobile trails.
While weather forecasts are used the least when deciding on the length of an outing, the majority of both
skiers/snowboarders (53%) and snowmobilers (60%)
nevertheless use the forecast always or more than half
the time. Length of outing may be more important to
snowmobilers because their activity is limited to daylight hours, whereas skiers/snowboarders have greater
flexibility, with most Ontario snow resorts offering
nighttime skiing until 2200 LT.
To better understand how weather forecasts affect the
decision to participate in a winter recreational activity, respondents were asked which, if any, weather forecast variables would deter them from going skiing/snowboarding
or snowmobiling. The survey results show that 84% of

skiers/snowboarders and 81% of snowmobilers would
be deterred from going to a snow resort or snowmobile
trail as a result of a weather forecast. As illustrated in
Fig. 9, of those respondents who would be deterred, rain
and freezing rain were the greatest deterrents for both
skiers/snowboarders (89% and 93%) and snowmobilers
(96% and 81%). The majority of skiers/snowboarders
(56%) would also be deterred by high wind chill and
a majority of snowmobilers (61%) would be deterred by
warm temperatures. Few respondents in both sample
groups would be deterred by sun/cloud conditions
(,2%) or by other forecast variables including lack of
snow, high winds, and fog (,4%).
To better understand the influence of temperature
on the decision to participate in a winter recreational

FIG. 9. Weather forecast variables that would deter skiers/
snowboarders or snowmobilers from planning an outing
(n 5 1948).
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activity, respondents were also asked how likely they are
to go ski/snowboarding or snowmobiling under different
temperature forecast scenarios (Fig. 10). Between 08C
(328F) and 2158C (58F), the majority ($70%) of respondents stated they are likely or very likely to go ski/
snowboarding or snowmobiling. At 258C (238F), the
largest share of ski/snowboarders (96%) and snowmobilers (92%) stated they would be likely or very likely
to participate in their respective outdoor activity. At
2208C (248F), 75% of snowmobilers stated they are
likely or very likely to go snowmobiling, compared to
less than half of skiers/snowboarders (41%). Between
2258C (2138F) and 2308C (2228F), 20% and 12% of
skiers/snowboarders are likely or very likely to go ski/
snowboarding, which is much lower than the 49% and
33% of snowmobilers that would plan an outing at these
two temperatures. The opposite was recorded at warmer
temperatures, with the majority (62%) of ski/snowboarders
likely or very likely to plan an outing at 58C (418F), compared to the majority (53%) of snowmobilers who are
unlikely or very unlikely to plan an outing.
The influence of road conditions on travel decisions
was also examined. Respondents were asked whether or
not they would alter travel plans to a snow resort or
snowmobile trail (i.e., travel to a snowmobile staging
area) if the roads had blowing snow and/or poor visibility or if the roads were icy/snow packed. A majority of
skiers/snowboarders responded that they would alter
plans in both road scenarios (66% and 53%, respectively), while a majority of snowmobilers would not alter
plans for either road scenario (40% and 26%, respectively). As previously noted, these findings may be attributable to differences in travel distances. Skiers/
snowboarders have fewer options in terms of available
snow resorts and may subsequently have to travel farther
distances to participate in their outdoor activity. Conversely, there are numerous staging areas available to
snowmobilers, presumably at varying travel distances.
Snowmobilers may therefore have the option of selecting
snowmobile trails that are closer to home, minimizing
travel time on roads with poor forecasted conditions.
Figures 11 and 12 further detail traveler adjustments
due to poor road conditions. As shown here, the most
common decision for both groups is to change time of
departure. As well, a majority of skiers/snowboarders
indicate that they are likely to cancel their trip because
of blowing snow and/or poor visibility (61%) or because
of icy/snow-packed roads (63%) and are less likely to
change their trip destination (i.e., travel to a different
snow resort) because of either road scenario (24% and
25%, respectively). Conversely, snowmobilers are less
likely to cancel their outing because of blowing snow
and/or poor visibility (42%) or because of icy/snow-packed
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roads (40%) and are more likely to change their trip
destination (i.e., select a different staging area; 49% and
42%). Finally, when respondents were prompted as to
whether they are likely to change travel modes as a result
of the weather, less than 10% of respondents in both
sample groups indicated that they are likely to make such
a change.

5. Conclusions and interpretations
It was anticipated that skiers/snowboarders and
snowmobilers frequently access weather forecasts, and
the results bear this out. Based on the survey data, virtually all ($97%) skiers, snowboarders, and snowmobilers access weather forecasts when planning an outing.
Accordingly, we conclude that winter recreationists are
heavy users of weather forecasts.
With respect to information sources, the current study
highlights the multiplicity of venues that are used to
access forecast information, a conclusion that is consistent with the findings from previous surveys in both
the United States (Lazo et al. 2009) and Canada
(Environment Canada 2012a). However, skiers/
snowboarders and snowmobilers appear to have less
variability in their sources than what occurs for the
public at large, with a majority relying on two primary
sources for their weather information, namely, national
weather web pages and snow resort or snowmobile organization web pages. In previous public surveys, no
dominant source(s) emerged. Moreover, almost all
skiers/snowboarders and snowmobilers rely on Internet
and mobile communication as a source of weather information, with a high usage of smart phone applications
(30% and 42%, respectively), leading to the conclusion
that winter recreationists are relying on primarily nontraditional outlets for weather information. This finding is
in direct contrast to the other available studies that found
that traditional sources (e.g., television and radio) are
accessed most frequently (Lazo et al. 2009; Demuth et al.
2011; Environment Canada 2012a). Therefore, a collectively strong source preference is evident for skiers/
snowboarders and snowmobilers, with this sample’s
forecast-acquisition behavior accentuating the general
importance of Internet and mobile communication and the
specific importance of two primary web pages. This finding
may be related, in part, to timing of this study vis-
a-vis
earlier studies, given the rapidly changing nature of phone
technologies, but it has implications for public and private
weather service providers in product and service delivery.
The results confirm previous studies’ conclusions
about the importance of weather forecasts for leisure
activities (e.g., Lazo et al. 2009; Demuth et al. 2011;
Environment Canada 2012a) and provide new insights
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FIG. 10. Likelihood of planning a ski/snowboarding or snowmobiling outing under various
temperature forecast scenarios (n 5 1948).
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FIG. 11. Respondents’ changes in travel behavior due to forecasted blowing snow and/or poor visibility en route to snow resort
or snowmobile trail (i.e., staging area; n 5 669).

FIG. 12. Respondent’s changes in travel behavior due to forecasted icy/snow-packed roads en route to snow resort or snowmobile trail (i.e., staging area; n 5 534).

into the importance of specific weather conditions for
winter recreational activities. In the current study,
forecasts of precipitation, especially rainfall and freezing rain, were found to be particularly important for
skiers, snowboarders, and snowmobilers. Although
Lazo et al. (2009) also found that the U.S. public rated
precipitation parameters as the most important components of a weather forecast, a comparatively smaller
proportion of their sample rated these parameters as
being extremely important. The importance of rain and
freezing rain in weather forecasts is likely because of
their direct and negative effect on winter recreation. Not
only do such occurrences degrade the conditions needed
to participate in skiing/snowboarding and snowmobiling, but they also compromise comfort and personal
safety while on the hills and trails. As a result, winter
recreationists are highly sensitive to conditions with
precipitation. Accordingly, it is likely that weather
forecasts with high spatial and temporal precipitation
information will likely be more important and potentially more valuable to this subset of the population.
In line with the literature (e.g., Morss et al. 2008), the
results from this study indicate that people’s confidence
in weather forecasts decreases with increasing forecast
lead times and varies by weather parameter. Winter
recreationists have the highest confidence in temperature forecasts, followed by probability of precipitation,
wind chill temperatures, and amount of precipitation. In
agreement with Lazo et al. (2009), these findings suggest
that people do have well-formed judgments about
weather forecasts and the inherent uncertainty implied
with forecasts of greater lead times. Respondents may
also have higher confidence in temperature forecasts
compared to probability of precipitation because of the
subjective nature of the former variable. For example,
people can feel whether it is raining or not raining and
thereby validate or disprove the forecast, whereas people may not be able to feel whether the temperature is

varying from the forecasted conditions, minimizing the
ability to validate or disprove the forecast. Rain is also
a more absolute measure in that it is either raining or not
raining, whereas temperature occurs along a scale and
is always present.
The results from this study also show the importance
of forecast use in decision making, with more than 80%
of respondents stating that the weather forecast could
deter them from participating in winter recreational
activities. Interestingly, winter recreationists who would
be deterred from participating based on a weather
forecast rated the importance of all 18 weather forecast
variables an average of 0.5 higher than those respondents who would not be deterred by the forecasts; the
former group also has a higher confidence in weather
forecasts for all three lead times. Weather information
can therefore represent a double-edged sword because,
while accurate forecasts are valuable, inaccurate forecasts can unnecessarily deter visitation to snow resorts
and snowmobile trails—a lament often heard among
tourism managers and operators (e.g., Scott et al. 2011;
Becken and Wilson 2013).
The results from this study also show that weather
forecasts are used when deciding whether or not to
travel to a snow resort or snowmobile trail. Previous
studies have shown that both the type of weather and the
nature of activity affect the likelihood of a change in
travel behavior. More specifically, discretionary activities (e.g., leisure activities) have been found to be most
strongly associated with behavioral adjustments such as
postponement or cancelation (e.g., Cools et al. 2010b).
Findings from the current study also lead to the conclusion that discretionary travel for winter recreational
activities is weather sensitive, with postponement being
the most likely travel change overall. Important differences that were found between skiers/snowboarders and
snowmobilers pertain to two specific travel adjustments.
While the majority of skiers/snowboarders were more
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likely to alter travel plans because of forecasted weather
en route to their destination and was more likely to
cancel their trip because of the forecast, the majority of
snowmobilers would not alter their plans, and those who
would were more likely to change the trip destination. A
likely explanation is that snowmobilers have access to a
greater variety of snowmobile trails, whereas skiers/
snowboarders are more limited in their destinations
(Ontario has approximately 35 000 km of groomed snowmobile trails versus 63 snow resorts). It is also possible that
snowmobilers have a different orientation to weatherrelated risks compared to skiers/snowboarders. According to sports psychology, there is a relationship between
sensation seeking and the particular sport discipline one
chooses, which implies progressive levels of risk-taking
behavior (e.g., Zuckerman 1979, 1983; Horvath and
Zuckerman 1993; Jack and Ronan 1998). Sports can be
classified along a continuum based on the associated
risks involved, from high risk (i.e., risk of fatal injury) to
low risk (i.e., injuries can occur but probability of fatalities is remote). Research conducted in the area of
sensation seeking and sport participation show that
while both skiing/snowboarding and snowmobiling are
high risk sports, motor-based sports, including snowmobiling, are higher risk (Chirivella and Martinez 1994;
I. Kusyszyn et al. 1974, unpublished manuscript). Such
high risk athletes indicate behavioral traits that actively
seek unusual sensations of speed, defiance of gravity,
and impulsiveness (Zuckerman 1979; Jack and Ronan
1998). These traits may subsequently suppress the desire
to alter or cancel travel plans in lieu of poor weather
conditions and travel safety precautions. Nevertheless,
a large minority of snowmobilers did indicate that they
are likely to cancel trips because of forecasted poor road
conditions en route to snowmobile trails. These results
once again demonstrate that weather matters.

6. Contributions and future research
An understanding of how intended audiences access
and use weather information in their decisions is a prerequisite for the effective communication of weather
forecasts. Recent studies have begun to address this,
with findings highlighting the importance of weather
information for leisure activities (e.g., Lazo et al. 2009;
Demuth et al. 2011; Environment Canada 2012a).
Building on this knowledge, this paper provides initial
insight into how weather information is perceived and
used for leisure activities, with a focus on the discretionary and weather-dependent winter activities of skiing,
snowboarding, and snowmobiling. The results confirm
the importance of weather forecast use for leisure, while
underscoring key differences in how winter recreationists
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attain and perceive forecasts compared to the general
public. Important research findings are that virtually all
skiers/snowboarders and snowmobilers attain weather
forecasts when planning an outing, which are primarily
sourced through the Internet and mobile devices. Skiers/
snowboarders and snowmobilers are highly attentive to
specific forecast variables that both affect the quality of
their experience during the activity and their travel to
snow resorts and snowmobile trails. In many instances,
the use of weather information was significantly different
(a 5 0.05) between skiers/snowboarders and snowmobilers, reflecting differences in outdoor clothing, weather
parameters that affect how ‘‘good’’ the conditions are for
the particular activity, and flexibility in the choice of location for the outdoor activity. While both groups are
heavy users of multiple sources of weather information,
skiers/snowboarders access more information from snow
resort websites, while snowmobilers are more reliant on
national weather services and associated websites and TV
channels. Another difference is that skiers are more likely
to use weather forecasts to make decisions about clothing
and travel, while snowmobilers are more reliant on information in order to plan the length of outings. With
respect to forecast variables that would deter people from
undertaking travel in order to participate in these recreational activities, skiers/snowboarders put more emphasis
on freezing rain, wind chill, cold temperatures, and heavy
snow, while snowmobilers give greater consideration to
rain and warm temperatures; these findings reflect differences in both clothing and snow conditions necessary
for high-quality experiences. Finally, the likelihood of
planning or cancelling an outing also differed between the
two groups. Skiers/snowboarders expressed less concern
about temperatures at/near the freezing point and less
tolerance for extreme cold than snowmobilers, and also
more readiness to cancel a trip because of poor travel
weather. Snowmobilers expressed more readiness to change
their intended destination, reducing the probability of
event cancellation. These differences underscore the high
degree of weather sensitivity of skiers/snowboarders in
particular and how both conditions at the hill as well as in
the surrounding area are important, as they in turn affect
participants’ comfort while outside and their perceived
experience/safety in traveling to/from the snow resort. At
present, outdoor recreationists piece together weather
forecasts and observed information from multiple sources
in order to meet their particular needs, suggesting that
there would be both demand for and value in providing
tailored and integrated weather products for the various
winter recreationist communities.
Literature on the economic value of weather information is growing (Katz and Murphy 1997; Lazo and
Chestnut 2002; Lazo et al. 2009), with recent estimates

JULY 2014

305

RUTTY AND ANDREY

valuing weather forecasts services for U.S. households
to be USD$31.5 billion per annum (Lazo et al. 2009).
Recreation and tourism, however, is virtually absent
from this literature (Scott et al. 2011). There are no
known studies that have explored the financial and
nonmarket value of weather forecasts for tourism, nor
any studies that have examined tourists’ ‘‘willingness to
pay’’ for weather information. Consequently, the value
of weather information for recreationists and tourists is
entirely unknown. As Scott et al. (2011) point out, with
over 922 million international tourist arrivals and 8 billion
domestic trips, plus tourists’ willingness to invest personal
time and money into travel, the economic value of
weather information is considerable even without any
consideration of the value for supply-side operations and
marketing. Value estimates based on tourists’ stated
preferences and uncovering the potential value of weather
information for the tourism sector therefore remains
a critical area for future inquiry.
As communication technologies advance and become
more mobile, the ways in which people access weather
information are also likely to change. The public is increasingly relying on Internet and mobile sources for
weather information, such as the results found here,
enabling instantaneous and real-time weather access.
An interesting avenue for future research would be to
examine whether the frequency of forecast use (e.g.,
daily access), and the time(s) of day when people obtain
forecasts, increases as a result. Weather information
is also becoming more interactive through the rise of
social media (e.g., social networks, Internet forums, and
blogs). Users are increasingly able to share and exchange weather information in virtual communities and
networks. It remains unclear what role changing communication may play in the way users receive and respond to weather forecasts. The increasingly diverse
weather sources may overwhelm individuals, with the
possibility that such changes could affect the credibility
of the weather information users are receiving. To effectively target communication and ensure weather
providers are meeting the needs of end users, people’s
sources, perceptions, and uses of weather information
need to be continually examined. While it is important
to perform these assessments on the general public,
subpopulations can have differing weather needs, as
demonstrated here with winter recreationists. As such,
new and continued assessments need to be completed
for context-specific decision making. Understanding
how individuals use and perceive forecasts can substantiate the effectiveness of weather information being
communicated to the public and can help identify gaps
in these processes. In so doing, we can understand how
forecast-acquisition behavior is changing over time and

ensure that the knowledge on which weather forecasting
decisions are based remains relevant and up to date.
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