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ABSTRACT:  Avalanche professionals have long debated human factors and nature of human error in 
avalanche incidents.  But despite extensive research into the personal and psychological characteristics 
and group structures of individuals involved in avalanche incidents, our ability to understand the decisions 
and actions of backcountry user groups is limited.  Could the avalanche profession be limiting itself? 

Years of experience working in avalanche terrain and a well-developed, extensive knowledge base can 
generate a bias against understanding how a ‘green’ (or at least a little less ‘grey’) recreationalist ap-
proaches a trip in the mountains and how context guides their actions.  In this paper I will focus on im-
proving understanding of the recreational user experience. To contrast the limitations of existing literature 
which focuses on failure analysis – ‘what went wrong’- I have taken an appreciative approach to provide 
insight into the characteristics and conditions inherent when things ‘go right’. This is a narrative-based 
social sciences approach to research describing the backcountry users in situ.  By examining the human 
experience behind the human factor I will consider how context can lead to performance or loss in the 
field.  I argue that human factors research that does not appreciate the human behind the construct is 
detrimental to developing intervention strategies that resonate with the intended audience. 
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1. INTRODUCTION 

“Even though people are capable of making deci-
sions in a thorough and methodical way, it ap-
pears that most of the time they don't.” 
(McCammon, 2002).   

Why don’t backcountry users do the right thing? 

How much do we really understand about their 
reasoning?  Is it just a matter of not of making de-
cisions in a thorough and methodical way, or are 
there other factors at play as well?  The opening 
statement could substitute ‘making decisions’ for 
‘carrying avalanche gear’, ‘managing group dy-
namics’, or ‘trip planning’ for the ways in which 
recreational users could behave but don’t.   

 
Contrary to the professional approach of a thor-
ough and methodical approach, much of the rec-
reational experience happens in an emergent 
fashion: the snow reports start to look good, a few 

emails circulate to see who is available, the 
amount of gas money available narrows the loca-
tion and an intrinsic desire for a good ‘selfie’ to 
post Monday morning sets the objective.   
 
These are the things that context is made of. 
 
Understanding the context and uncovering the 
sensemaking efforts of recreationalists – the pro-
cess by which meaning is given to an experience 
– is central to the design and deployment of mean-
ingful prevention strategies. Progressive safety 
science offers the avalanche community the tools 
to do so.   

2. DISCUSSION 
Classic safety management paradigms and acci-
dent models have reached the point of diminishing 
returns for many organizations operating in high-
consequence, complex, adaptive environments.  
With the confluence and interactive nature of ter-
rain, weather, vegetation, snowpack formation, 
slope, aspect, exposure, loading and all the varia-
bles at play in avalanche phenomenon, the back-
country can certainly be considered as such.  
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The new models in safety science used in applica-
tions such as aviation, healthcare and the military 
challenge our understanding of how failures occur 
(Perrow, 1984; Leveson, 2011), reframe the per-
spective of human factors and human error 
(Woods et al 2010; Dekker 2006) and offer a new 
approach to preventing failure (Woods & Cook, 
2002; Dekker 2011; Weick & Sutcliffe 2001; Le-
venson 2004; Hollnagel et al 2006) that provides 
opportunity to advance safety amongst backcoun-
try users.   

While there remains important distinctions be-
tween operating in occupational and recreational 
settings the parallels between what constitutes 
resilience in the teams that operate in the high 
risk, professional practices of flying fighter jets, 
performing open heart surgery or operating naval 
aircraft carriers are strikingly similar to the resili-
ence shown within informal, loosely organized 
backcountry user communities.   

If there is a common thread to such different con-
texts, it is in the way the human element interacts 
with high risk/high-consequence environments.  
The new paradigms draw connections between 
the human capacity to adapt and achieving organ-
izational goals safely and productively.  The back-
country equivalent of safely, productively 
achieving goals could be reasonably considered 
our skiing, sledding or climbing trips.   

The overarching theme for much of the work being 
conducted within the mountain safety community 
aims at reducing negative outcomes relating to 
avalanche terrain and those who operate within it 
– be they professionals, recreational users or the 
public.  In this paper I will focus on improving un-
derstanding of the recreational user experience. 
There has been strong support (Zweifel et al, 
2012; Adams, 2004; McCammon, 2009) for a so-
cial sciences approach to understanding the inter-
face of humans and avalanche terrain that this 
paper begins to address. 

To contrast the limitations of existing literature 
which focuses on failure analysis – ‘what went 
wrong’ as discussed by (Uttl et al, 2010; DiGiaco-
mo, 2006) I have taken an appreciative approach 
to provide insight into the characteristics and con-
ditions inherent when things ‘go right’.  Retrospec-
tive accident analysis generates the ‘first story’ 
surrounding human error.  But we go into the 
mountains seeking refuge, elevated heart rates, 
expansive vistas and to soak in the magnificence 
of nature, not to lose lives. So the question re-
mains: what was it about the situation –the context 

- that made the violations, poor decisions or errors 
make sense at the time? 

A change in paradigm moves us from a position of 
knowing why into a mode of inquiry that seeks to 
understand why.  Qualitative research allows for a 
‘second story’ to re-shape the narrative of error 
(Woods et al, 2010).  The second story adds depth 
and dimension to understanding the complexity 
experienced in context - that is, how the conflu-
ence of cognitive, personal, social, and technolog-
ical factors and epistemological perspectives play 
out in the field.   

When we begin to speak of context – of situated 
practice – we must have a framework for defining 
what conditions the individual actors are operating 
in.  Edmondson (1996) offers insight into contex-
tual factors that influence detection of human er-
ror.  This work challenges the pervasive 
reductionist lens which predominantly views the 
human experience as being separate and distinct 
from the broader circumstances in which it is being 
enacted.  But is it really possible to fully under-
stand decisions made in the field when we remove 
them from the ski boots on a skintrack? 

In looking at the interface between the individual 
and the broader system surrounding them it is ap-
parent that “the nature of the system [emphasis 
added] both influences the actions of individual 
operators and determines the consequences of 
errors” (Edmondson, 1996, pg. 8).   

Therefore, borrowing from Perrow (1984), we 
might look to define a ‘system’ in the backcountry 
user groups as being comprised of 4 levels: parts, 
units, subsystems and the system itself. 

  Parts would be defined as such: the indi-
vidual pieces of equipment and 
tools/technology used in the tour (skis, 
skins, beacons). An individual failure on 
this level is unlikely to be a direct cause of 
loss.  While it may disrupt or slow down 
your trip, it is a relatively minor incident. 
 

 Units can be taken to be a collection of 
parts which perform a particular function.  
For instance, skins, skis and poles are 
used to generate travel (or in the instance 
of sledders –  gas, oil and the rest of the 
myriad parts needed to keep a combustion 
engine –ie: the snowmobile -  functioning). 
An individual failure at this level is unlikely 
to be a direct cause of loss. Again, we 
would consider failure at this level to be an 
incident. 
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 A subsystem might be defined as the indi-
vidual and their equipment, knowledge, 
experience, aptitude, fitness, preparation 
etc.  A failure between the boundary of 
unit and subsystem plays a more signifi-
cant role in whether an incident becomes 
an accident. 

 
 This of course lends itself to a collection of 

subsystems in other users plus the sub-
system of the ecosystem itself – snow, ter-
rain, aspect, immediate and cumulative 
weather) that define the actual system.  It 
is the unanticipated ways in which individ-
ual failures interact that produces systems 
level accidents.  

An accident can be either component failure acci-
dents that “involve one or more component failyres 
(part, unit, subsystem) that are linked in an antici-
pated sequence” or a system accident which “in-
volve the unanticipated interaction of multiple 
failures.”(Perrow, 1984, pg. 70) 

Breaking it down in this manner gives us an oppor-
tunity to examine how the concept of complex in-
teractivity in the systems model redefines how we 
believe accidents happen.  This, in turn, changes 
the nature of human factors in understanding ac-
cidents.  Complex interactivity speaks to how mul-
tiple failures- in and of themselves insignificant- 
might interact to involve a significant release with 
multiple fatalities.   

Here we depart the traditional view of causation 
and give rise to an appreciation of the context for 
error.  Where we might once conclude our investi-
gation when we find human error – ‘there were too 
many skiers on the slope stressing the snowpack’ 
– we might instead use human error as a starting 
point to seek out more nuanced findings that can 
better inform our work in prevention.  Taking a 
systems view, we may find that a radio had not 
been charged the previous night (part), that there 
was a strong wind on the ridge (subsystem), it was 
a mixed experience group (subsystem) and there 
had been a tweaky binding (part) which caused a 
more experienced skier who would have regulated 
those on the slope to be slightly behind.  It might 
reveal that a knoll in the terrain (subsystem) and 
hoods drawn tight against the cold meant commu-
nication was difficult.  For those waiting it was hard 
to know if one skier had cleared the slope before 
the next could go.  This precipitated an apprehen-
sion with the novices about getting left behind that 
made them more prone to having too many skiers 
on the slope.  This group may have been aware of 

the hazard and practicing solid mitigation strate-
gies that became necessarily adaptive by the con-
ditions they found themselves in.    

It is still possible to simply discount this example 
as human error but to do so misses an important 
opportunity for understanding the complexity of 
what we do when we travel in avalanche terrain.  
The reluctance to simplify (Weick &Sutcliffe, 
2007), either as an individual investigator or as a 
community of practice is critical for improving out-
comes surrounding backcountry winter travel.   

Because it figured so prominently in the research 
conducted in this study- it is worth briefly examin-
ing what is ‘safety’ for a backcountry user while 
traveling in avalanche terrain.   It is certain that 
technical knowledge, well-developed decision 
making skills and experience all lend themselves 
to generating safe actions and behaviours. How-
ever, in the social studies of risk Slovic (1992) de-
termines that “safety does not exist ‘out there’ 
independent of our minds and culture, ready to be 
measured, but is a constructed human concept, 
more easily judged than defined.” (Rochlin, 1999, 
pg. 1550).  Interpreting safety as a social construc-
tion broadens its definition as more than the man-
agement of risk and includes salient properties 
around learning, duality, communication and the 
locus of responsibility (Rochlin, 1999).    

3. METHODS  

“We may not always be aware of it, but how we 
understand problems generally shapes our at-
tempts to solve them.” (McCammon, Human 
factors in avalanche accidents: Evolution and 
interventions, 2009) 

This is a social sciences study conducted from an 
interpretive perspective – meaning it “assumes the 
social world is constantly being constructed 
through group interactions, and thus, social reality 
can be understood via the perspectives of social 
actors enmeshed in meaning-making activities” 
(Nagy Hesse-Biber & Leavy, 2011, pg.5).  

Four in-depth interviews were conducted with par-
ticipants engaging in ‘recreational backcountry 
winter travel’ – defined as ski touring, snowmobil-
ing and mountaineering. This study is based on 
action research methodology (Glanz, 1998) and 
narrative inquiry (Bruner, 1990) with an apprecia-
tive inquiry design.  These methods were chosen 
to integrate the experiences of participants in prac-
tice and to engage the targets of intervention in 
mapping the landscape of the individual, social 
and macro-environmental interactions.   
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The purpose of this research is exploratory in that 
it seeks to investigate an under researched aspect 
of social life to provide insights and understanding.  
As such, findings are not intended to provide con-
clusive evidence and can only be considered ten-
tative.  This study demonstrates the value of 
qualitative research design in broadening the un-
derstanding of human factors in avalanche acci-
dents to aid in designing intervention strategies.   

Participants were purposively selected to repre-
sent a cross-section of successful backcountry 
user groups.  Success is defined as achieving the 
team or groups objectives with rare or no experi-
ence of loss.  Objectives were multifactor – satis-
faction, good exercise, skiing great lines and 
spending time with friends and family. Loss is de-
fined as serious injury or fatality.   

Participants were between the ages of 28 and 39, 
3 were male, 1 female.  Experience ranged from 4 
to 15 years with participation levels varying across 
the years - from no days to 30 days over the 
course of a season.  

4. FINDINGS 

4.1 Early learning and socialization 

3 out of 4 participants entered the backcountry 
through friends or family, 1 participant began as a 
part of a guided outing.  All had some degree of 
‘slackcountry’ experience with little to no ava-
lanche training prior to participating in organized 
trips.   While these are not particularly enlightening 
findings what is striking was the consensus that 
the initial group strongly socialized and environ-
mentally sensitized participants to safe backcoun-
try travel.  With 1 exception, participants continued 
to travel with the same group over a period of 
years, further embedding the social values and 
practices of the primary group. 

Though the extent of early involvement in trip 
planning and decision making in the field was lim-
ited, several commented on the practice of vocali-
zation as instrumental to their learning – both the 
leader or decision-makers voicing their thought 
processes and the individual voicing their own 
opinions as a way of seeking validation or correc-
tion of their own analysis.   

Argyris (1976) provides further support to this find-
ing. “At least two important sets of variables can 
be altered to increase the effectiveness of learn-
ing, no matter at what point the learning is to oc-
cur. One is the degree to which interpersonal, 
group, intergroup, and bureaucratic factors pro-

duce valid information for the decision makers to 
use to monitor the effectiveness of their decisions. 
The other is the receptivity to corrective feedback 
of the decision-making” (Argyris, 1976, pg. 365) 

Also particularly relevant to this application is 
Dreyfus & Dreyfus (1980) which supports vocaliza-
tion within the group structure as actively cultivat-
ing this informal knowledge-transfer to enhance 
and support skill acquisition, improve proficiency in 
decision making and lay the groundwork for later 
stage, higher level synthesis in the novice partici-
pants whereby they draw on the “everyday, con-
crete, experiences” of more experienced group 
members. 

Interestingly, despite primarily being mentored into 
the activity by other more experienced parties both 
the individuals themselves and the groups collec-
tively spoke of “keeping out the riff raff” and avoid-
ing those they deemed “flighty or lofty”.  While this 
is understandable in partnered touring or small 
groups, there appeared to be a selective willing-
ness to include others who may need mentoring in 
their groups.  The notable exception, a 28 year old 
female firefighter/EMS and former ski patroller 
spoke expansively about purposeful mentorship of 
a group of novice women in relatively safe, con-
trolled exposures.  The role of mentorship in 
knowledge and skill acquisition in this context war-
rants further investigation. 

4.2  Group selection & dynamics  

Group composition changed over time. Partici-
pant’s experiences ranged from 2 person touring 
or climbing teams to larger group outings.  The 
most variability in group composition was found in 
the snowmobiler who would frequently maintain a 
partnership with one from the original group but 
join other groups (often with less familiar or un-
known members).   

Issues of difficulty establishing strong, functional 
group dynamics when the skill level and decision 
making ability of new partners was less known 
was identified.  The issues were in appraising skill 
and establishing a common perspective for mak-
ing decisions.   Interviewee’s all indicated they 
appraised potential trip partners skills and 
knowledge prior to engaging in the activity but the 
methods and timing of this assessment often lim-
ited the potential value.  Appraisal was highly sub-
jective: the other person “seemed confident”, was 
“physically capable”, demonstrated “humility” and 
the “ability to make smart decisions” and willing-
ness to ‘adjust their thinking’.  Whether the subjec-
tive nature of this appraisal is problematic remains 

Proceedings, International Snow Science Workshop, Banff, 2014

945



 

 

to be seen, but employing ‘gut feelings’ is certainly 
practical given the dynamic nature in which back-
country parties often come together. 

Noticeably, participants spoke of an implicit shared 
set of values and beliefs between members of the 
established group - particularly those who had 
been together for a number of years or had strong 
social or family ties.  Whether this had evolved as 
the group collected more experiences together or 
had already been in place before they began tour-
ing together is unknown.  While this aspect was 
unilaterally identified as important that it was a 
source of uncertainty and anticipation in establish-
ing new partnerships or groups indicates this im-
portant aspect of cohesive groups was manifest in 
subtle ways and not well understood in new sce-
narios. 

4.3 Defining success 

In the methods backcountry user groups were 
considered ‘successful’ examples if they met the 
group’s objectives with no loss.  While safety is 
never solely defined by the absence of accidents 
there appears to be parallels between how the 
group defines success in relation to avoiding loss. 

Of the participants interviewed, all had very fluid 
constructs of ‘success’ as it relates to a day in the 
field, but it was less clear on how the groups oper-
ationalized this in ways that could (or perhaps 
should) be replicated. 

Some comments, such as, “everyone comes back 
fulfilled and happy with how the day went, our ex-
pectations were met” indicated the group had ex-
pectations around what would be skied or climbed 
but when explored further this revealed a dynamic, 
collective representation of how those expecta-
tions were defined.    

The forming of expectations began with most par-
ticipants at the initial trip discussion but was evolv-
ing throughout the preceding days, while gearing 
up in the parking lot and as they moved into ter-
rain.  While this is fairly obvious to experienced 
backcountry users, there was evidence to support 
that with the least experienced interview partici-
pant that the objectives held more of a static goal.  
As one participant put it when the summit or slope 
is “the be all end all and we haven’t left the car… 
That’s the bad path” 

This becomes a relevant finding that adds to the 
accepted wisdom and teachings of adaptability 
when it comes to developing expectation man-
agement skills -both your own and others. 

5. IN ULLR WE TRUST 

Implicit or explicit, heading into avalanche terrain 
involves a tremendous amount of trust between 
touring partners.  

All participants spoke of trust as being foundation-
al to backcountry travel.  Implicitly, participants 
were counting on their trip partners to be of sound 
mind, body and spirit as well as to keep the bigger 
picture of survival as the priority.  Explicitly - 
though we often test- we trust our own and each 
other’s contributions to decision making and route 
selection to ensure safe travel. 

Yet, all participants had stories of events where 
they should not have trusted themselves or their 
partners.  And it is here where the current thinking 
on human factors in navigating avalanche terrain 
becomes most relevant.  

Because trust represents both sides of the coin – it 
can endanger and end lives but it can also enable 
us to experience the mountains in ways that feed 
our souls and fills our lives with meaning.  

Our fallibility as humans becomes readily apparent 
through the lens of Fredston & Fesler (1994) or 
Uttl et al (2010).  Cognitive bias and social dynam-
ics are very much a part of the explanation of why 
things go wrong in the backcountry and as such, 
sometimes we cannot trust in ourselves.  But trust 
is also the interplay where our current interpreta-
tion of human factors and the proposed broader 
systems view of human factors exist to comple-
ment one another if can extend our investigation 
into what happened to look deeper into the context 
of why it happened. 

Atkins (2000) reflects that “there is often not a sin-
gle “correct” or “best” solution to move or not move 
during a storm”.   

So if there are multiple courses of action, none of 
which may be immediately apparent to the partici-
pant in practice and multiple sources of crucial 
dependence then the creation of ‘safety’ in the 
backcountry becomes rather difficult to prescribe. 

It stands to reason then, that simply avoiding hu-
man factors ‘traps’ or relying on information pro-
cessing strategies does not equate safe 
backcountry travel.  

If we accept that “the nature of the system both 
influences of actions of individual operators and 
determines the consequences of errors” (Ed-
mondson, 1996, pg. 8) then we must begin on a 
deep inquiry into the system dynamics at play in 
the elusive hunt for fresh tracks. 
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6. CONCLUSIONS 

The skiers want to ski, the sledders want to ride, 
the climbers want to summit – so what to do?   

First and foremost, we need to move forward from 
categorization of human error.  Woods & Cook 
(2002) have presented nine steps to shifting safety 
paradigms.  Their approach can be applied to a 
wide variety of high risk settings including moun-
tain safety. 

 
1) Pursue second stories 
2) Escape from hindsight bias 
3) Understand the work performed at the 

sharp end of the system 
4) Search for systemic vulnerabilities 
5) Study how practice creates safety 
6) Search for underlying patterns 
7) Examine how economic, organisational 

and technological change will produce 
new vulnerabilities and paths to failure 

8) Use new technology to support and en-
hance human expertise 

9) Tame complexity through new forms of 
feedback. 

 Second, using social science we can unearth sub-
tle but impactful evidence to support our interven-
tion efforts. 

 Recognize the importance of the primary 
group in socializing and sensitizing the in-
dividual participant through collaborative 
engagement and the presence of a formal 
or informal leader who actively encour-
ages skill acquisition. 

 
 Broaden our definition of learning beyond 

training and into community of practice.  
There is strong evidence to support men-
torship as being an valuable method of 
developing safe, constructive knowledge 
and skills in novices that allow for activity 
objectives to be reached while operating 
within safe boundaries. 
 

 Build mentorship into the system by sup-
porting and promoting existing channels 
like the ACC or outdoor clubs, offer ‘men-
tored’ as opposed to ‘guided’ off-piste ski-
ing.  Mentorship training could be offered 
to more experienced backcountry users to 

actively promote knowledge transfer 
across the community.   
 

 In addition to structured programs, culti-
vating a community approach to mentor-
ship may encourage existing cohesive 
groups to include new members and/or to 
increase the number and quality of their 
in-the-field interactions.  The informal ex-
changes that happen in the mountains 
provide an excellent opportunity to share 
information and improve both parties 
awareness of conditions.  Further re-
search is suggested into the current quali-
ty and frequency and how these 
interactions can be used to benefit back-
country safety.   
 

 Engage backcountry users to better un-
derstand their experiences and percep-
tions as they happen in the field and focus 
intervention efforts on systemic improve-
ments that address local rationality.  

 

There will be no ultimate and simple solution to the 
complex problem we face as humans recreating in 
unpredictable environments. But it is my hope that 
we build on the body of science that has shaped 
our ability to understand and manage risk by em-
bracing new modes of inquiry and new paradigms 
of safety. 
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