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UNDERSTANDING EXPOSURE TO AVALANCHE TERRAIN AND
AVALANCHE INFORMATION PRODUCT USE OF SNOWSHOERS AND
WINTER HIKERS: INSIGHTS FROM MOUNT SEYMOUR PROVINCIAL PARK

Griffin Slimkowich* and Pascal Haegeli

School for Resource and Environmental Management, Simon Fraser University, Burnaby BC, Canada

ABSTRACT: Snowshoeing and winter hiking has experienced a tremendous boom in the last decade.
To better serve this community with effective avalanche safety messages, it is critical to have an in-
depth understanding of the extent they travel in avalanche terrain, what level of avalanche skills training
they possess, and where they get their information for undertaking winter backcountry trips. To obtain
this information, we conducted intercept interviews with snowshoers and winter hikers at the main trail-
head of several popular snowshoe and winter hiking trails in Mount Seymour Provincial Park outside of
Vancouver, B.C, Canada. Our analysis dataset included responses of 510 participants. We used the
maximum ATES (Avalanche Terrain Exposure Scale) rating of typical trip destinations participants
shared with us as a general measure for their exposure to avalanche terrain. We found that all study
participants expose themselves to at least some levels of avalanche terrain: 58% of participants re-
ported to travel in challenging terrain, followed by 29% in simple terrain, and 13% in complex terrain.
This is in stark contrast to the low awareness and concern for avalanches in general, low levels of
formal avalanche skills training and use of avalanche safety gear, and low awareness and use of exist-
ing avalanche safety products and services including the public avalanche forecast. The main reason
participants did not use the forecast or take an avalanche safety course was because they do not think
that they expose themselves to avalanche terrain, which contradicts their exposure on their stated trip
destinations. These results highlight that initiatives raising awareness of what constitutes avalanche
terrain and how to recognize it, as well as decision support tools that indicate appropriate trails under
existing conditions offer promising avenues for improving avalanche safety among snowshoers and
winter hikers.
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important that it resonates with the intended tar-

1. INTRODUCTION

Avalanche safety organizations around the world
provide various products and services to help rec-
reationists make informed decisions about when
and where to travel in the backcountry without un-
necessarily exposing themselves to avalanche
hazard. In developed countries, these products
and services typically include daily avalanche
forecasts that summarize the hazard conditions
of the day, a diversity of mapping products that
display the seriousness of the terrain (e.g., Stat-
ham & Campbell, 2024; Harvey et al., 2018), de-
cision support tools that help users to apply the
hazard information from the forecast to terrain
(e.g., Haegeli, 2010, Schmudlach & Kbéhler,
2016), and avalanche skills courses that teach
recreationists how to use the available tools to
make informed risk management decisions.

While it is critical that the provided information is
trustworthy, credible, and accurate, it is equally
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get audience. Hence, having an in-depth under-
standing of the context, needs, and capabilities of
the audience is a critical prerequisite for design-
ing effective avalanche safety interventions (Na-
tional Research Council, 1996: Lundgren &
McMakin, 2018;).

There is a growing body of social science re-
search on avalanche risk communication, but ex-
isting studies have predominantly looked at back-
country users in general, which are typically
dominated by backcountry skiers and snow-
boarders (e.g., Neweduk, 2023; Finn, 2020, Eng-
eset et al., 2018, Ng et al., 2015). More specific
user-group focused research has also been done
to understand the risk characteristics of recrea-
tionist groups such as out-of-bounds skiers and
snowboarders (Gunn, 2010; Haegeli et al., 2012,
Nichols et al., 2018) and mountain snowmobilers
(Strong-Cvetich, 2014; Haegeli et al., 2020) to fa-
cilitate the design of effective avalanche safety
messaging.

The activity of snowshoeing and winter hiking has
seen a dramatic increase in popularity in the last
decade. Biirgi et al. (2020) shows that the propor-
tion of the Swiss population participating in snow-
shoeing has almost tripled from 2008 to 2020
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(1.3% to 3.3%). While there are no comparable pop-
ulation wide trend statistics available for Canada, in-
direct indicators such as sales of snowshoes have
also increased (Campbell & Haegeli, 2022), and con-
sistently busy trails and sold-out rental fleets of snow-
shoes on busy weekends at popular mountain
resorts signal a growing community.

However, snowshoeing and winter hiking in moun-
tainous terrain is not without risk. Over the last ten
winters (2014-2023), 15 of 110 avalanche fatalities in
Canada (Avalanche Canada, n.d.) and 11 of 270 in
the United States (Colorado Avalanche Information
Center, n.d.) were snowshoers or winter hikers. In
2017, for example, five snowshoers on Mount Har-
vey, B.C., and two snowshoers near Mount Hector in
Banff National Park, Alberta, were killed in ava-
lanches in Canada (Avalanche Canada, n.d). In
2021, one snowshoer and two dogs were killed at
Yule Creek, CO, and another two snowshoers and
one dog at Hoosier Pass, North Star Mountain, CO
(CAIC, n.d). These events highlight that snowshoers
and winter hikers do expose themselves to serious
avalanche hazard and should be considered when
designing avalanche safety information products.

Despite the considerable need to help snowshoers
and winter hikers to make better informed avalanche
safety decisions, to our knowledge, there has not
been any research specifically targeting this user
group so far. To address this knowledge gap, this
study aimed to collect information on the following
three questions:

1. What are the general levels of avalanche terrain
that snowshoers and winter hikers expose them-
selves to?

2. What are snowshoers’ and winter hikers’ use of
formal avalanche safety products and services
(avalanche skills courses, public avalanche
forecast, etc.) and how do their practices relate
to their exposure to avalanche terrain?

3. What are the common reasons for the use or
non-use of formal avalanche safety products
and services?

A better understanding of these questions will identify
challenges with existing avalanche information prod-
ucts and highlight opportunities for new develop-
ments that better resonate with the needs and
common practices among snowshoers and winter
hikers.

2. METHODS

2.1 Study location

To address our research questions, we conducted in-
tercept interviews at the main trailhead on Mount
Seymour, a popular snowshoeing and winter hiking

area on the North Shore Mountains close to the met-
ropolitan area of Vancouver, British Columbia (B.C.).
Both the resort-maintained snowshoe trails and the
uncontrolled routes outside the resort for backcoun-
try skiing/snowboarding, snowshoeing and winter
hiking see a lot of traffic and offer varied terrain in
close proximity to Vancouver, making this location an
effective area to connect with a broad demographic
of snowshoers and winter hikers.

2.2 Study design

The design of our study and interview script was in-
formed by two roundtable discussions with multiple
community partners including Mt Seymour Resorts,
B.C. Parks, B.C. Parks Foundation, Avalanche Can-
ada, B.C. Adventure Smart, North Shore Rescue and
Canada West Mountain School. The roundtable al-
lowed us to build on the existing community
knowledge about avalanche awareness challenges
among snowshoers and winter hikers, facilitate ac-
cess to the snowshoeing and winter hiking communi-
ties, and ensure the relevance of our research for
avalanche warning services and educators.

Our primary research instrument was an in-person
10-15-minute trailhead intercept structured inter-
view, which consisted of multiple sections aimed at
addressing our research questions and central objec-
tives. The interview included questions on a) socio-
demographic variables and b) experience levels to
get a general overview of the population; c¢) Typical
trip destinations to get a sense of where participants
go snowshoeing and winter hiking in general; d) Per-
ceived hazards and risks to get a general sense of
participants’ concern for and awareness of ava-
lanches; e) Formal and informal information sources
to understand how participants plan winter back-
country trips, including questions specifically about
the avalanche forecast and the avalanche bulletin
user typology (St. Clair et al., 2021); and f) Formal
level of avalanche skills training, to see where partic-
ipants have taken a course to develop their ava-
lanche risk management skills.

2.3 Data collection

The interview script and recording method were ini-
tially tested in the winter of 2022/23, which helped
amend the final methods. The main data collection
effort took place throughout the 2023/24 winter sea-
son (Dec. 23, 2023, to Apr. 1, 2024), between 10:00
am and 2:00 pm on weekends and holidays.

Interviews were conducted at the Mount Seymour
main trail trailhead by one lead researcher with the
help of up to two research assistants (Fig. 1). Snow-
shoers and winter hikers either departing or returning
from their trip were approached for this study, and it
is possible that multiple members of a single group
were interviewed. Since our study targeted the recre-
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Figure 1. Setup for intercept interviews at Mount
Seymour.

ational audience, we did not interview professionals
employed in the avalanche industry (e.g., guides,
forecasters).

We conducted the interviews as natural conversa-
tions with study participants without providing re-
sponse options and letting participants come up with
their own answers. However, researchers recorded
participants’ responses in a structured way using a
survey form implemented on the Survey Monkey app
on a tablet.

Since the interview questions focused on partici-
pants’ snowshoe and winter hike practices in general
and did not relate to the conditions of the day of the
interview, we will not report on the avalanche condi-
tions during the data collection period.

2.4 Data analysis

We conducted our analysis in the R statistical envi-
ronment (R Core Team, 2024) and used general de-
scriptive statistics to understand the distribution of
each variable. We employed Pearson Chi-Squared
or Wilcoxon rank-sum tests to examine differences
between groups and considered p-values < 0.05 to
be indicative of statistically significant differences.

Participants’ exposure to avalanche terrain, one of
the foundational variables for the present analysis,
was derived from the participants’ stated typical trip
destinations. For each trip, we found the relevant

ATES (Avalanche Terrain Exposure Scale) rating
from the trip planning website of Avalanche Canada
(https://avalanche.ca/planning/trip-planner). If no rat-
ing was available for a destination, the trip was rated
by Cam Campbell of Alpine Solutions Services, one
of the key contributors to the latest versions of ATES
(Statham and Campbell, 2024) and highly experi-
enced avalanche terrain mapper.

ATES is an avalanche terrain classification system
used to assess and communicate the exposure of
backcountry terrain to the threat from avalanches, in-
dependent of daily hazard conditions (Statham and
Campbell, 2024). The terrain ratings range from Non-
Avalanche, Simple, Challenging, Complex, and Ex-
treme based on a variety of characteristics such as
slope angle, defined avalanche paths and start
zones, and presence of terrain traps, among other
factors. We used the highest ATES rating of partici-
pants’ stated trip destinations as a general measure
for their exposure to backcountry terrain capable of
producing avalanches. We then used Kendall rank
correlation coefficients to relate participants’ ava-
lanche safety practices to their maximum exposure
to avalanche terrain.

3. RESULTS

We interviewed a total of 510 snowshoers or winter
hikers. Since not all participants answered all ques-
tions, response totals for each question vary through-
out the analysis.

Our sample covered a wide range of experience lev-
els ranging from people in their first winter of snow-
shoeing or winter hiking (11% of sample) to
participants who had been pursuing these activities
for more than 20 years (11%). However, the bulk of
our participants had 3-5 years (34%) or 6-10 years
(23%) of snowshoeing or winter hiking experience.
The number of days participants spend snowshoeing
or winter hiking each winter also varied substantially,
but the mode of the distribution was at 3-5 days per
winter (31%), and there was a strong positive corre-
lation with years of experience (Kendall tau = 0.32;
p-value < 0.001).

Most of our participants (78%) did not engage in any
other winter backcountry activities exposed to ava-
lanche hazard, but the ones who did were primarily
engaged in backcountry or out-of- bounds ski-
ing/snowboarding (17% and 10% respectively). Ex-
actly half of our sample use their own snowshoes and
microspikes for travelling in the backcountry. An ad-
ditional 23% only travel with microspikes, 13% just
with hiking boots, 7% only with their own snowshoes
and the remaining 7% rent snowshoes at least some-
times. Most of our participants (80%) reported not to
be part of an organized outdoor community (e.g.,
club, online community). English was the first lan-
guage for about two thirds of our sample, followed by
Mandarin/Cantonese (6%), Spanish (3%) and
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French (3%). However, 84% of participants whose
first language was not English, stated that they un-
derstand technical information in English as well as
in that of their native language.

The responses to our question about typical trip des-
tinations revealed that all study participants expose
themselves to at least some levels of avalanche ter-
rain: 58% of participants reported to travel in chal-
lenging terrain, followed by 29% in simple terrain,
and 13% in complex terrain. None of the participants
reported traveling in extreme or only non-avalanche
terrain. They mostly travel in self-organized groups
(88%) where they contribute substantially to the de-
cision-making process (45%) or are the primary de-
cision-maker (31%). Only 11% of participants stated
that they generally travel alone. Overall, 30% of our
sample reported to at least sometimes leave
marked/established trails, but this proportion de-
pended strongly on the type of terrain people trav-
elled in (Kendall tau = 0.26; p-value < 0.01). It was
56% among participants hiking in complex terrain
compared to 15% among participants only travelling
in simple terrain.

Concerns about avalanche hazard varied widely
among participants. Almost half of the participants
were either unaware that avalanches could be a con-
cern on their trips or not concerned about avalanches
(15% and 31%). Another 18% considered ava-
lanches a minor concern on their trip, 31% a key con-
cern, and 5% the most serious concern. These
proportions varied substantially across our sample
with higher levels of concern among participants trav-
elling in more serious avalanche terrain (Kendall tau
= 0.15; p-value < 0.01). However, even among par-
ticipants travelling in complex terrain (n = 64), the
proportion of unaware (6%) or not concerned (28%)
was still substantial (Fig. 2).
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Figure 2: Distribution of participants’ concern about
avalanche hazard in relation to their maximum expo-
sure.

Of the participants who considered avalanches at
least a key concern on their trips (n = 179), this
awareness came from a variety of sources. For 38%
of these participants, friends played a critical role,
22% mentioned the internet as a source, and 21%
highlighted social media. Another 20% stated that an

avalanche skills course contributed to their aware-
ness, but only 11% mentioned trailhead signs.

Of the many information sources participants use for
planning their trips into the backcountry, online trip
description websites like AllTrails were the most pop-
ular (58%), followed by the weather forecast (52%),
and the local mountain website (33%). Only 27% re-
ported using Avalanche Canada’s avalanche fore-
cast as an information source on their own. However,
an additional 8% shared that they use the forecast
when we explicitly asked them about it. Another 17%
stated that they were aware of the forecast but do not
use it. The remaining 47% of participants were not at
all aware of the avalanche forecast, and two thirds of
them were also not aware of Avalanche Canada.
Similar to the concern about avalanches, the propor-
tion of participants using the avalanche forecast was
higher among those who expose themselves to more
serious avalanche terrain (Kendall tau = 0.26; p-
value < 0.01), but the proportions of non-users were
substantial at all levels (Fig. 3): 47% among partici-
pants travelling in complex terrain, 61% among par-
ticipants travelling in challenging terrain, and 78%
among participants travelling in simple terrain. The
most mentioned reason for not or only rarely using
the forecast by participants who were aware of it (n =
47) was that they did not feel that they expose them-
selves to avalanche terrain (72%).
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Figure 3: Distributions of participants awareness and
use of avalanche forecasts in relation to their maxi-
mum exposure.

Of the participants who use the avalanche forecast
(n = 152), 39% self-identified as Type B avalanche
forecast users (St. Clair et al., 2021), which means
they base their decision whether to go into the back-
country or not purely on the danger rating. Of these
59 users, 25% limit themselves to only travel when
the danger rating is Low, and another 49% only when
the danger rating is Low or Moderate. The remaining
26% still travel under Considerable or higher danger
rating levels. Type C forecast users who combine the
avalanche danger rating with information about the
severity of the terrain to make their trip planning de-
cisions are considerably less prevalent at 17% (n =
26). However, only a few self-identified Type C fore-
cast users answered our destination-specific danger
rating threshold questions in a way that indicates that
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they would seek out more conservative terrain
choices when the danger rating increases. 31% of
our sample self-identified as Type D forecast user
and 13% as Type E. While forecast use among peo-
ple travelling in more serious terrain is generally
more sophisticated (Kendall tau = 0.20; p-value =
0.007), 61% of Type B users still travel in challenging
terrain and 12% in complex terrain. See St. Clair et
al. (2021) for a full description of forecast user types.

Satisfaction with the forecast was high among users
with no negative ratings, and 68% and 23% stating
that the information is very or extremely useful, re-
spectively. Interestingly, the satisfaction did not in-
crease with a more sophisticated avalanche forecast
user type (Kendall tau = -0.003; p-value = 0.969)

With only 21% of the sample having introductory
(e.g., AST1) or higher-level avalanche skills training,
the formal avalanche skills training level was gener-
ally low among our sample of snowshoers and winter
hikers. When compared with their level of exposure,
the expected pattern emerged with the proportion of
participants with formal training increasing with
snowshoers and winter hikers travelling in more seri-
ous terrain (Kendall tau = 0.25; p-value < 0.001).
While only 7% of the participants travelling in simple
terrain had formal avalanche training, it was 41%
among those travelling in complex terrain.

Participants did not take an avalanche skills course
largely for the same reason they did not use the ava-
lanche forecast: They do not think that they expose
themselves to avalanche terrain. Close to two-thirds
of all participants (65%) provided this answer, and
this percentage did not vary dramatically between the
different exposure levels (Pearson Chi-Squared test:
p-value = 0.191): It was 68% among participants trav-
elling in simple terrain, 67% for participants in chal-
lenging terrain, and 53% for participants travelling in
complex terrain. Interestingly, among the participants
who did not say that they do not expose themselves
to avalanche terrain (n = 136), the most common rea-
sons for not taking a course were no enough time
(25%), being lazy (23%), too expensive (20%), being
unaware of avalanche skills courses (14%) or not
snowshoeing frequently enough to warrant taking a
course (13%).

The use of standard avalanche safety gear (trans-
ceiver, shovel and probe) follows a similar pattern.
Overall, 66% of participants never travel with ava-
lanche safety gear, whereas only 3% always travel in
groups where everybody carries standard avalanche
safety gear, and 15% travel in groups that carry ava-
lanche safety equipment when they travel in ava-
lanche terrain. The use of avalanche safety gear
does increase with exposure to avalanche terrain
(Kendall tau = 0.21; p-value < 0.001), but the propor-
tion of groups that carry it in complex terrain is still
only 38%.

4. DISCUSSION

While there is considerable variability in our sample,
we found that basic awareness of exposure to ava-
lanche terrain, awareness and use of existing ava-
lanche safety products and services, prevalence of
formal avalanche skills training, and use of standard
avalanche safety gear is all quite low among snow-
shoers and winter hikers interviewed at Mount Sey-
mour. While it is possible to enjoy snowshoeing and
winter hiking safely away from avalanche terrain, the
observed awareness levels and safety practices
stand in strong contrast to our participants’ exposure
to avalanche terrain based on their stated trip desti-
nations. Our analysis of ATES ratings of common trip
destinations showed that all snowshoers and winter
hikers included in our study expose themselves to
avalanche terrain. There was not a single participant
who was only travelling in non-avalanche terrain.

Participants’ limited mentioning of avalanches as a
potential concern on their trips clearly reflects that av-
alanches are just not on the minds of many snowsho-
ers and winter hikers. This is a serious hurdle for the
promotion of avalanche safety among this user group
as many health behavior models (e.g., Lindell &
Perry, 2012; Lui et al., 2022; Yang et al., 2014) high-
light that having at least some awareness of the po-
tential threat is critical for the desire to seek relevant
safety information and engage in precautionary ac-
tions if necessary. But even among participants with
general awareness of avalanches and the available
products, the use of existing information products
and services was low, and the most common re-
sponse to our questions about why was “because |
am not travelling in terrain threatened by ava-
lanches”. These observations further highlight partic-
ipants’ general sense of safety and the perception
that seeking avalanche safety information is not nec-
essary, or that the existing services and products are
not relevant for snowshoeing and winter hiking.

While we did not explicitly ask this question in our in-
terviews, likely sources of this sense of safety are
snowshoeing and winter hiking’s similarity to summer
hiking and the fact that it is generally portrayed as an
easier winter backcountry activity for everybody (e.g.,
https://world.scarpa.com/post/snowshoeing-snow-

sport-for-everyone.html, https://undiscoveredmoun-
tains.com/what-is-snowshoeing). Marked and/or es-
tablished trails can also potentially cause an
inaccurate sense of security. Particularly among par-
ticipants who only travel in simple or challenging ter-
rain, the proportion of participants exclusively
following existing trails was quite high. While we did
not explicitly talk about this in our interviews, assum-
ing that marked trails were purposefully routed to
avoid avalanche terrain does not seem unreasona-
ble. However, this assumption is not necessarily true
as exposure can vary depending on avalanche con-
ditions and crossing avalanche terrain might be una-
voidable to reach certain destinations. At our study
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site, the situation is even more nuanced as there are
distinct summer and winter trails that are marked dif-
ferently. A substantial proportion of our sample re-
ported following the markers of the summer trail,
which is more exposed to avalanche terrain than the
more conservative winter trail. While participants’ fa-
miliarity with the summer trail as regular hikers during
the snow free period is a likely explanation for this
behavior, it also showcases the power of habits or
familiarity on backcountry decisions as highlighted in
McCammon’s (2003, 2004) heuristic traps and fur-
ther illustrates participants’ limited understanding of
avalanche terrain and the difference between sum-
mer and winter hazards.

While the avalanche forecast is only used by a small
portion of snowshoers and winter hikers in our sam-
ple, their satisfaction with the product is relatively
high, independent of their user type. However, the re-
sponses to our danger rating threshold questions for
Type B and C forecast users reflect a relatively sim-
ple use of the avalanche forecast, but our sample for
these questions is relatively small.

4.1 Management implications

Our results clearly highlight that snowshoers and
winter hikers do not use existing avalanche safety
products and services because they think they do not
expose themselves to terrain capable of producing
dangerous avalanches. Hence the first key task for
promoting avalanche safety in this community is to
make people more aware that they are travelling in
avalanche terrain. Snowshoers and winter hikers
would benefit most from messages focusing on iden-
tifying avalanche terrain, explaining the difference
between summer and winter trails, and clarifying that
marked trails are not necessarily safe. Providing this
information on websites that this community already
frequents (e.g., AllTrails), in retail or rental shops, or
at trailheads likely has the best chance of success.
Once this basic awareness is established, it is much
more likely that people will seek relevant safety infor-
mation and take the necessary safety precautions.

Highlighting that travelling into avalanche terrain and
leaving marked trails requires proper training and
equipment to manage personal risk remains im-
portant, but the cost and time investment for even in-
troductory level avalanche skills courses and safety
equipment might be too high for somebody who just
snowshoes or winter hikes a few days a winter. A rel-
atively short and inexpensive (online) course focus-
ing on avalanche terrain recognition might be most
useful given our participants’ reasons for not taking
existing courses.

Consistent with other studies (e.g., Fisher et al.,
2021; Haegeli et al., 2023), our superficial analysis of
the danger rating thresholds used by Type B and C
forecast users indicates that applying the forecast in-
formation to terrain remains a challenging task. While

we did not ask our participants about their motiva-
tions for travelling in the backcountry like Neweduk
(2023), we suspect that most of them have limited in-
terest in exposing themselves to avalanche hazard
and would therefore benefit from decision aids that
offer concrete (and potentially quite conservative) lo-
cation-specific guidance on what trails are appropri-
ate under the existing conditions.

4.2 Limitations

While our study offers interesting insights, there are
several limitations that might restrict the generaliza-
bility of the presented results. Although the trailheads
on Mount Seymour are frequented by a wide range
of different snowshoers and winter hikers, our ap-
proach produced a convenience sample that is con-
strained by the available resources and the times the
interviews were conducted. Approaching potential
participants during weekdays might have captured a
slightly different demographic of snowshoers and
winter hikers, but we believe that focusing on week-
ends and holidays produced the biggest and most di-
verse study sample.

Another factor that most likely affected our sample
was language. Our interviewers shared that a sub-
stantial number of potential participants avoided or
declined to participate in the study because they
might not have been comfortable with their language
skills. Unfortunately, this means that there is an un-
known cohort of snowshoers and winter hikers who
were not interviewed yet could have provided im-
portant responses and insight for the study. It seems
reasonable to assume that avalanche safety chal-
lenges identified in this study are even larger in this
group since the language barrier makes accessing
relevant safety information even more difficult.

5. CONCLUSIONS

The objective of this study was to better understand
snowshoers and winter hikers’ exposure to ava-
lanche terrain, their avalanche awareness and exist-
ing avalanche safety practices in relation to their
exposure and provide insight into the reasons why
they do or do not use available avalanche safety
products and services.

The analysis of our intercept interviews indicate that
the snowshoeing and winter hiking community would
first and foremost benefit from initiatives that raise
the general awareness of what constitutes avalanche
terrain and how to avoid it. Simple decision support
tools that indicate what trails are appropriate under
the existing conditions would also help the commu-
nity to better manage their risk from avalanches.
While this study offers useful insight into possible in-
itiatives, development of actual courses or decision
support tools would require close collaboration with
the snowshoeing and winter hiking community to en-
sure relevance, accessibility, and buy-in.
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