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Evidence of heuristic traps in recreational avalanche accidents
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Abstract: Even though people are capable of making decisions in a thorough and methodical way, it appears that
most of the time they don't. A growing body of research suggests that people unconsciously use simple rules of
thumb or heuristics, to navigate the routine complexities of modem life. In this paper, I examine evidence that four
of the;e heuristics - familiarity, social proof, commitment and scarcity - have influenced the decisions of avalanche
victims. Using a quantitative method to defme the level of hazard exposure in 598 avalanch~ accidents in the
United States, I compare the behavior of the victims when heuristic cues :vere present to 0-err behavior when these
cues were absent. Key fmdings of this study include: 1) evidence that SOCIal proof, cOmmltment, and scarcity traps
were significant in many accidents, 2) evidence that group size influenced susceptibility to certain heuristic traps,
and 3) evidence that the level of avalanche training in vic~ influen~e? their susceptib~tyto heuris~c traps.
These fmdings strongly support the idea that tools for managmg heunstlc traps are essentlal for effectlve avalanche
education.
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1. Introduction
When most of us think of decision making, we

imagine a process where we review relevant inform
ation, weigh alternatives, then decide. There's no
doubt that we are capable of making some decisions
this way, but the method requires time and mental
energy - resources that are in short supply in a busy
and complex world In a typical day we make hun
dreds of decisions, both large and small, and we must
make them efficiently.

To balance our constant need to make good deci
sions against our need to make them quickly, we often
use simple rules of thumb, or heuristics. Heuristics
give quick results because they rely on only one or
two key pieces of evidence, and though they are not
always right they work often enough to guide us
through routine but complex tasks such as driving or
shopping (Gigerenzer et ai, 1999). Because we use
them so often, heuristics tend to operate at the thresh
old ofour consciousness, a fact that has been relent
lessly exploited by countless advertising and market
ing campaigns (see, for example, Cialdini, 2001).

In order for heuristic decision making to work in
high-risk situations, the cues we rely on must be rele
vant to the actual hazard. If, out ofunconscious habit,
we choose the wrong cues our decisions can be cata
strophically wrong. This mismatch, where we base
decisions on familiar but inappropriate cues, is known
as a heuristic trap.

Heuristic traps have long been implicated in ava
lanche accidents. Among others, Smutek (1980) and
Fredston and Fesler (1994) have noted the presence of
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heuristic mismatches in avalanche accidents involving
victims with and without avalanche training. In a
review of41 avalanche accidents involving avalanche
aware victims, Atkins (2001) found that 34 accidents
(83%) were due to decision-making errors rather than
subtleties of the terrain or snowpack. These and other
results have fostered a growing emphasis on decision
making skills and human factors in avalanche educa
tion (see, for example, Tremper, 2001).

In this paper, I present evidence that four heuristic
traps - familiarity, social proof, commitment and scar
city - have played key roles in recreational avalanche
accidents. For each trap, I examine its statistical signif
icance, the influences of group size and level of ava
lanche training, and how reliable or unreliable the
underlying heuristic might be for making decisions in
avalanche terrain. Data for this study came from acci
dent records maintained by the Colorado Avalanche
Information Center, published accounts in the Snowy
Torrents (Williams and Armstrong, 1984; Logan and
Atkins, 1996), and various internet and newspaper
resources. Over the course ofthe study, I reviewed 622
recreational avalanche incidents involving 1180 indi
viduals in the United States between 1972 and 2001.

2. Methods: Quantifying decision making
in avalanche terrain

In order to examine the effects of heuristic traps in
avalanche accidents, I used a simple quantitative
approach described in an earlier study (McCammon,
2001). Each accident was assigned a hazard score
equal to the sum ofthe number ofhazard indicators
present at the time of the accident (Table AI). In
effect, the hazard score approximated the level of ava
lanche risk that the victims had exposed themselves to
at the time of the accident. To minimize reporting



Education

b· s I chose indicators that would have been appar-
lase, . d' 'd I . hent at the time to any observant m IVI ua. w.tt ava-

lanche awareness. In some cases, hazar~ mdicators .
reported by the rescue party or aCCIdent mvestI-

were ., h I furthtors rather than the VICtlffiS t emse ves, er
;:ducing (though not entirely e~a~ing) reporting
biases. To minimize documentation bIases a~d to

move any organizational influences, I conSIdered
~~y recreational accidents. A~cidents that ?ccur:ed
during commercially.guided trips, club ?utmgs, ~

ork settings or on highways were not mcluded ill the
:tudy. I also omitted incidents where none of the haz
ard indicators were known (24 cases). There were no
accidents where all of the hazard indicators were
known to be absent (hazard score = 0).

Figure I shows the base rates.ofhaza~d scores for
the accidents in this study. ConsI~tent WIth the obs.er
vations of many avalanche investigators, mo~t aCCI
dents happened w~en there were several ObVIOUS clues
to the hazard (medIan hazard score = 3). Because haz
ard indicators are probably under-reported, actual haz
ard scores in recreational accidents will be somewhat
higher to the (presently unknown) degree that under
reporting is present.
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sample size and variance requirements, along with
distribution normality as determined by 95% compli
ance with normal kurtosis and symmetry. In cases
where these conditions were not met, I used nonpara
metric methods as noted in the text. Whenp-values
are less than 0.05 (95% significance level) they appear
in bold.

3. Results: Decisions of avalanche victims
Once I had assigned a hazard score to each ava

lanche accident, I could assess the effects of various
heuristic cues by comparing hazard scores when the
cues were present and when they were not. I began the
analysis by computing the hazard-score base rates for
different group sizes and different levels of training.

3.1 Group size and training

Group size and hazard score were known in 557
accidents; Eigure 2 shows the variation of hazard
score by group size. Because of limited sample size, I
combined hazard scores for groups of eight to ten peo
ple and groups larger than ten. Here, the ~ean and .
standard deviation are valid parameters Sillce each dis
tribution satisfies kurtosis and symmetry constraints
for normality. Since the variances for the distributions
differed differed by more than 10%, a parametric
ANOVA was not a valid test for significance. Instead,
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Figure 2. Hazard scores for group sizes in ava 
lanche accidents. Boxes indicate ±1 standard
deviation about the mean (dark line) and whiskers
indicate the range. N is the sample size.
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I used the non-parametric Kruskal-Wallis or H-test,
which showed that the probability of the distributions
being different was greater than 98% (PKW = 0.018).
In other words, people travelling alone and in groups
of six to ten appeared to expose themselves to signifi
cantly more hazard than groups of four or groups of
more than ten. Unfortunately, a subsequent test to
identify the exact differences between hazard scores
(the Nemenyi-Dunn non-parametric multiple compari
son test) lacked the statistical power to draw any fur
ther conclusions about these differences (PND> 0.42):

Training and hazard score were known ill 424 aCCI
dents. A non-parametric analysis of variance test
showed no significant difference in hazard scores
among different levels of training (P.KJf:= 0.29). This
finding agreed with my earlier study ~lVlcC~on, .
2001) with the exception of the absence of a slight nse
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Figure 1. Hazard scores ofrecreational avalanche
accidents in the United States, 1972 - 2001.

To asses the effects of avalanche training on hazard
scores, I assigned each accident party to a training cat
egory based on the reported training of the most
trained person in the party. Definitions of training lev
els appear in Table A2. If the training level of the
victim(s) was unknown, I assigned a training category
based on their apparent awareness of the hazard and
their group management precautions when both of
these were known. To avoid deliberately linking train
ing with hazard scores, I did not consider terrain man
agement precautions to be a training discriminator. In
431 cases, the level of training was reported or could
be inferred from the accident accounts.

To assess the effects of group size on hazard scores,
I counted only those group members who were pres
ent at the time of the accident. If multiple groups were
present during the accident, I assigned group size
based on the single largest group involved. Group size
was known or could be inferred in 575 cases.

In comparing hazard scores among the various heu
ristic conditions, I used parametric methods (ANOVA,
t-test) within each analysis category whenever possi
?le due to the greater statistical power of these tests. I
Judged a parametric test to be a valid choice based on
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in hazard score among victims with basic avalanche
training. This difference is most likely due to the fact
that the behavior-based definitions of training catego
ries used in this study incorporated some of the miti
gation factors identified in the earlier study.

3.2 The familiarity heuristic

The familiarity heuristic is the tendency to believe
that our behavior is correct to the extent that we have
have done it before. In essence, this heuristic amounts
to a kind of mental habit where our past actions are
proof that a particular behavior is appropriate. For
example, when we drive to work each day, we gener
ally don't review the pros and cons of all possible
routes; we simply take the most familiar one.

The familiarity heuristic is especially powerful
because it is simple and it frees us from having to go
through the same time-consuming decision processes
again and again, only to arrive at what is usually the
same conclusion. People unconsciously use this heu
ristic dozens of times each day, so it's no surprise that
it is routinely exploited in the advertising and retail
industries (Underhill, 1999).

To evaluate the possible influence of the familiarity
heuristic in avalanche accidents, I rated each group's
familiarity with the accident site where their familiari
ty was reported (377 cases). Most accidents (69%)
occurred on slopes that were very familiar to the vic
tims. Fewer accidents occurred on slopes that were
somewhat familiar (13%) and unfamiliar (18%) to the
victim. In the subsequent analysis, I made compari
sons only between the "very familiar" and "unfami
liar" categories. Hazard scores ofall groups showed
only mild sensitivity to familiarity cues (Table 1),
while groups of one to four showed little to no sensi
tivity. Groups of more than four people were not ana
lyzed due to insufficient data.

Category Np Na test p

all accidents: 211 56 0.12
group size:

1 23 8 0.21
2 55 26 0.13
3 43 11 0.39
4 24 6 0.88
>4 insufficient data

training:
none 45 23 KW 0.46
awareness 41 10 KW 0.85
basic 54 9 KW 0.79
advanced 36 11 KW O.24E-2

Table i.Comparison between accidents where ter
rain familiarity cues were present (P) and absent(a).
Significance is greatest in groups with advanced
training.

The lowest levels of avalanche training showed no
sensitivity to familiarity cues. This result is reason
able since untrained victims lacked the knowledge to
reduce their exposure to avalanche hazard, regardless
of whether they were in familiar or unfamiliar terrain.
At the highest level of training, familiarity with the
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none aware basic advanced
Training

Figure 3. Comparison ofhazard scores by training
infamiliar and unfamiliar terrain, showing the 95%
confidence interval about each mean.

slope corresponded to a significant increase in hazard
score. At the 95% confidence level, hazard score
increased by 1.5±0.8 hazard indicators (Figure 3). In
unfamiliar terrain, people with advanced avalanche
knowledge appeared to use their risk-reduction skills
to their advantage. But in familiar terrain, these
groups exposed themselves to the same level ofhaz
ard as other groups with less or no training (PKW =
0.76 for all groups in familiar terrain). It thus appears
that, in victims with advanced training, familiarity
with a slope tended to negate the benefits ofknowl
edge and experience.

The familiarity heuristic is fairly reliable in every
day decisions, but how well does it work in avalanche
terrain? We can make a preliminary estimate from
some simple observations. First, most accidents hap
pen on slopes that are familiar to the victims. While
it's likely that people tend to recreate more often on
slopes they are familiar with, the high percentage of
accidents on familiar slopes suggests that familiarity
alone does not correspond to a substantially lower
incidence of triggering an avalanche. Second, a com
parison of familiarity cues with the posted avalanche
hazard shows no preference among avalanche victims
for familiar slopes during times of lower hazard CIxw
= 0.55). In other words, it appears unlikely that the
familiarity heuristic is linked to some third factor that
substantially reduces avalanching.

One possible factor in favor of the familiarity heu
ristic is the process ofskier stabilization, where con
stant use of a backcountry slope throughout a season
tends to reduce the likelihood of avalanches. While
anecdotal evidence and preliminary studies indicate
that the effect can be significant on heavily used
slopes (McCammon, 1999), little work has been done
in this area. As a result, there is little hard evidence
that the familiarity heuristic is reliable in avalanche
terrain.

3.3 The social proof heuristic

The social proof heuristic is the tendency to believe
that a behavior is correct to the extent that other peo
ple are engaged in it. Cialdini (2001) provides a com
prehensive review of research supporting the idea that
others' behavior and even mere presence has a power-
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Figure 5. Triggers in recreational avalanche acci 
dents. Most avalanches were triggered by asingle
individual (59%); the remainder were triggered
with two or more people on the slab (41%).
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To explore how social proof cues relate to the sta
bility of avalanche slopes, I examined how each ava
lanche was triggered (Figure 5). In the majority of
cases, a single individual clearly triggered the slab but
in 21 % of the cases that person was not the first one
on the slope. In the remainder of the cases there was
more than one person on the slab when it fractured, so
the exact trigger was unclear. In some cases, most
notably those involving snowmobiles engaged in high
marking, the slope had been heavily tracked prior to
avalanching. One surprising result was that in 204
cases, the slope that avalanched either had tracks on it
or there were tracks nearby. Only 94 cases were
reported where there were no tracks on the slope or
nearby. All of this suggests that the social proofheu
ristic may have some marginal value in reducing risk,
but in view of the large number of accidents that occur
when social proof cues are present it cannot be con
sidered in any way reliable.

3.4 The commitment heuristic

The commitment heuristic is the tendency to
believe that a behavior is correct to the extent that it is
consistent with a prior commitment we have made.
This heuristic is deeply rooted in our desire to be and
appear consistent with our words, beliefs, attitudes
and deeds (Aronson, 1999). Public image aside, the
heuristic works because it provides us a shortcut
through complexity. Rather than sift through all the
relevant information with each new development, we
merely make a decision that is consistent with an ear
lier one. Given the ubiquity (many say the necessity)
of the commitment heuristic in modern life, it's no

sure to avalanche hazard. As with familiarity, this
increase was easily sufficient to negate the risk
reduction benefits ofavalanche training.

If the social proofheuristic did in fact influence the
victims' behavior in these accidents, its effect appears
to be quite pronounced, particularly in victims with
avalanche training. But is the heuristic reliable enough
in avalanche terrain to justify such a high level of
influence? One possible answer comes from examin
ing one of the assumptions that underlies the social
I;'roofheuristic: the belief that a slope which has been
skiedlboardedlhigh marked is less likely to avalanche.
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Category Np Na test p

all accidents: 187 87 0.034

group size:
21 17 KW 0.461

2 49 25 KW 0.92
3 34 19 KW 0.10
4 21 11 KW 0.030
5-10 36 12 KW 0.68
>10 insufficient data

training:
none 53 19 KW 0.52
awareness 48 12 KW 0.10
basic 28 25 KW 0.13E-3
advanced 8 16 KW 0.36E-2

none aware basic advanced
Training

Figure 4. Comparison ofhazard scores by training
when victims met or did not meet otherpeople prior
to the accident, showing the 95% confidence inter
val about each mean.

Table 2. Comparison between accidents where
social proofcues were present (P) and absent (a).
Significance is greatest in groups ofthree andfour
and at higher levels oftraining.

Groups of three and four people appeared to be
sensitive to social proof cues. Because of limited sam
ple sizes, 1 lumped together groups of five through ten
people; this group did not show any sensitivity to
social proof cues.

The largest increases in hazard exposure with
social proof cues appeared in groups with basic and
advanced avalanche training (Figure 4). For these vic
tims, the mere presence of people outside the victims'
group correlated with a significant increase in expo-

6y-------------------,

-ful influence on our ?e?isions. In general, we rely o~
the social proof heunstlc most when we are uncertam
and when others similar to ourselves are engaged in
an activity. Tremper (200 I) considers this heuristic to
be one of the major causes of avalanche accidents.

To evaluate the possible influence of the social
proof heuristic in avalanche accidents, I compared the
hazard scores of accidents where the victims had met
others similar to themselves to the hazard scores of
accidents where the victim(s) had met no one (Table
2). The difference between the~e ~o conditio~s is sig
nificant; victims that ha~ met sumlar others pnor to
the accident exposed theIr group to more hazard fac
tors than groups that had met no one.
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surprise that our unconscious reliance on it frequently
makes us unwitting shills in countless retail, charity
and political campaigns (Cialdini, 2001).

To evaluate the possible influence of the commit
ment heuristic in avalanche accidents, I assigned each
accident to one of three categories of commitment.
Groups assigned to the high commitment category had
a stated goal they were actively pursuing or a goal
they were motivated to achieve because of approach
ing darkness, timing or other constraints. Victims I
assigned to the low commitment category did not
appear motivated to achieve a specific goal, while vic
tims I assigned to the no commitment category had
unintentionally exposed themselves to avalanche haz
ard while engaged in non-goal oriented activity
(wandering onto a cornice while the rest of the party
was eating lunch, for example). This last group was
not included in the analysis due to its small sample
size (N = 13).

As shown in Table 3, the presence of commitment
cues (high commitment) was significant over all
groups. The effect was not significant within any
group size category. Due to limited data for cases
where training levels were known but commitment
cues were absent (low commitment), a piecewise t-test
was not conclusive. Instead, a two-factor ANOVA
across all levels of training showed that commitment
cues were a significant factor in the hazard scores of
these groups (Figure 6). To achieve the sample sym
metry needed for this test some of the data points were
randomly discarded.

Category Np Na test p

all accidents: 216 110 0.022
group size:

1 30 11 0.83
2 63 37 0.98
3 44 29 0.13
4 31 12 0.64
>4 insufficient data

training:
all levels 100 100 ANOVA 0.043

Table 3. Comparison between accidents where com 
mitment cues were present (P) and absent (a). Sig
nificant differences exist between training levels.

While highly committed groups appeared more
willing to expose themselves to greater avalanche haz
ard, the commitment heuristic itself appears to offer
no additional margin of safety. The frequency of acci
dents involving highly committed groups was inde
pendent of the posted avalanche hazard (PKW= 0.65).

3.5 The scarcity heuristic

Most skiers are familiar with the "powder fever"
that seizes the public after a long-awaited snowstorm.
Intent on getting first tracks down a favorite run,
hordes of skiers flock to the lifts and the backcountry,
often throwing caution to the wind as they compete
with each other to consume the powder that is
untracked for a limited time only. While this phenom
enon is largely fueled by people's enjoyment of pow
der skiing, it probably has deeper roots in our attitudes
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Figure 6. Comparison ofhazard scores for commit _
ment and scarcity cues, showing the 95% confidence
interval about each mean. Both scarcity categories
had other parties nearby.

about personal freedom.
A substantial body of research suggests that people

react strongly, at times even aggressively, to any per
ceived restrictions to prerogatives they feel they are
entitled to, regardless of whether or not they intend to
exercise those prerogatives (see Pratkanis and
Aronson, 2000, or Cialdini, 2001 for reviews). This
principle, called psychological reactance, emerges at
about the age of two and pervades the fabric of our
social environment. In our everyday decision making,
psychological reactance manifests itself as the scarcity
heuristic: we tend to distort the value ofopportunities
we perceive as limited and to compete with others to
obtain them.

To evaluate the possible influence of the scarcity
heuristic in avalanche accidents, I compared the haz
ard scores of accidents where either of two conditions
were met: 1) other groups were present and there were
no tracks on the slope that eventually avalanched, or
2) other groups were present and there were tracks on
the slope. In an earlier section I explored the signifi
cance of the presence of other people on hazard
scores. Here, I wanted to test the significance ofa lim
ited opportunity - an untracked slope - on hazard
exposure in avalanche accidents. Having test criteria
for scarcity where people were present in both cases
ensured that I was not merely measuring the effects of
social proof.

Due to the fairly restrictive criteria I used, sample
sizes ended up being fairly small (Table 4). Neverthe-

Category Np Na test p

all accidents: 29 120 0.027
group size:

1 insufficient data
2-4 17 65 0.079
>4 insufficient data

training:
none 9 33 KW 0.52
awareness insufficient data
basic 10 17 KW 0.86
advanced insufficient data

Table 4. Comparison between accidents where scar 
city cues were present (P) and absent (a). Differenc 
es in hazard scores are significant overall, but there
was not enough data available to gain insights into
group size or training effects.



-less I was able to draw some general conclusions
abo~t the possible influence of the scarcity heuristic.

As shown in Figure 6, the presence of scarcity cues
corresponded. to a significant increase. in h~zar.d scores
across all accIdents ~at met the scarCIty ~ntena (N =
149). While sample SiZes were not suffiCIent to resolve
exact differences between subgroups, groups of two to
four showed a sensitivity to scarcity cues at the 94%
confidence level. In short, the presence of scarcity
cues corresponds to an overall increase in avalanche
hazard exposure among all groups. Further investiga
tion will be needed to asses the exact influence of scar
city cues on groups of varying sizes and training
levels.

How good is the scarcity heuristic? Ifwe compare
the avalanche hazard between accidents we find that
when scarcity cues were present, there was a 94%
chance that hazard scores were higher (PKW = 0.073).
Consistent with what we would expect, the scarcity
heuristic appears to work exactly contrary to personal
safety; it is most influential when the avalanche danger
is high.

4. Discussion: Evidence of heuristic traps
In any retrospective study such as this, it is far easi

er to demonstrate correlation than causation. We can
never be absolutely certain of what decisions led up to
each accident, nor can we really know how those deci
sions were made (even first-hand accounts are subject
to a number of well-known biases). So, in lieu ofcon
trolled experiments on human behavior in avalanche
terrain, we must instead rely on objective evidence that
implies that certain decision processes took place prior
to the accident. Did heuristic traps contribute to the
accidents in this study? To answer this question there
are three sources of evidence that we need to consider.

First, we have seen that certain avalanche victims
exposed themselves to more hazard indicators when
specific heuristic cues were present. If we accept the
premise that the number of hazard indicators approxi
mates the overall risk exposure of the victims
(averaged over a large number of accidents), then it
seems reasonable to assume that these heuristic cues
correlate with greater risk exposure. While it is cer
tainly possible that risk exposure and heuristic cues are
correlated through some other set of spurious unknown
factors, it seems unlikely given the independence of
(and, in the case of scarcity cues, the inverse depen
dence on) the posted avalanche hazard. Thus, while
the correlations themselves are by no means definitive,
they are likely indicators of the influence of heuristic
traps.

Second, there is a large body of empirical evidence
that supports the idea that people habitually use uncon
scious heuristics in their decision making. Even if this
!heory was not well accepted in the social and behav
IOral sciences, the sheer size of an advertising industry
($~65 B in the U.S. alone) that depends on uncon
SCIOUS heuristics for its success is a compelling testa
ment to their prevalence. Given the evidence that peo
ple use such heuristics on a constant basis in their
everyda:y lives, it seems highly unlikely that we would
unknowmgly suspend heuristic thinking when in ava
lanche terrain.
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Finally, avalanche investigators have long recog
nized that heuristic traps playa prominent role in ava
lanche accidents, although the terminology differs.
Fredston and Fesler (1994) discuss the "sheep syn
drome" (social proofheuristic), the "cow syndrome"
(commitment) and the "lion syndrome" (scarcity).
Tremper (2001) discusses habituation (familiarity), the
herding instinct (social proof), and sununit fever
(commitment). In these and other treatments, seasoned
avalanche investigators frequently remark that even
trained victims commonly ignore obvious clues and
fail to take simple precautions. Such errors are classic
characteristics of heuristic, single-piece-of-evidence
type decision making.

Do heuristic traps contribute to avalanche acci
dents? Given that a large body of evidence indicates
heuristic reasoning pervades human thinking, that ava
lanche investigators believe heuristic traps playa role
in accidents, and that the correlations described in this
study support the role ofheuristic traps, it seems high
ly likely that heuristic traps not only contribute to ava
lanche accidents, but that learning about them is cru
cial in preventing future accidents.

5. Implications for avalanche education
If heuristic traps lie at the heart of many avalanche

accidents, there are some important implications for
avalanche education.

Traditional avalanche education places a heavy
emphasis on terrain, snowpack and weather factors.
While there's no doubt that this knowledge can lead to
better decisions, it is disturbing that the victims in this
study that were most influenced by heuristic traps
were those with the most avalanche training. The cur
rent and growing emphasis on human factors in ava
lanche education seems wholly appropriate, but will it
be effective? Numerous studies suggest that merely
learning a taxonomy of persuasion tricks does not
make people any less susceptible to them (Pratkanis
and Aronson, 2000). Thus it seems likely that effective
human factors education must do more than provide a
laundry list of heuristic traps: It must give people sim
ple, viable tools for recognizing and mitigating heuris
tic traps and other decision errors in avalanche terrain.

6. Summary and conclusions
Numerous studies in social psychology, behavioral

science and advertising provide ample evidence that
people tend to use mental shortcuts, or heuristics, in
their everyday decisions. Most of the time heuristics
work well but in avalanche terrain, they can lead to
potentially fatal errors in decision making.

In this paper, I examined evidence that four heuris
tic traps played key roles in recreational avalanche
accidents in the United States. Table 5 summarizes the
findings. The familiarity trap appeared to be triggered
by previous experience with the avalanche slope, and
was most likely to affect victims with significant ava
lanche training. The social proof trap was triggered by
the presence ofother people. Its influence was stron
gest in groups of three to four and in victims with for
mal avalanche training. The commitment trap was trig
gered by commitment to a specific goal, and was evi
dent in all groups where there was sufficient data for



International Snow Science Workshop (2002: Penticton, B.C.)

Table 5. Preliminary evidencefor heuristic traps in
avalanche accidents. (e) 95% significance, (Q)
90% significance, (0) not significant, (-) unclear.

comparison. Finally, the scarcity trap was triggered by
a combination of other people nearby and an
untracked slope, and was most likely to influence
groups of two through four people. Based on an analy
sis of avalanche hazard bulletins and triggering statis
tics, none of the heuristics underlying these traps
appeared to be especially reliable in avalanche terrain.

Avalanche victims fall prey to heuristic traps
because heuristics are simple to use and they have
proven themselves in other areas of daily life. The
challenge for avalanche educators continues to be
developing and effectively teaching simple, effective
tools that are viable alternatives to the heuristics traps
described here.

All accidents: 0 e e e
Group size:

1 0 0 - -
2 0 0 Q Q

3 0 Q Q Q

4 0 e Q Q

>4 - 0 - -
Training:

none 0 0 - 0
awareness 0 Q - -
basic 0 e Q 0
advanced e e - -
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Parameter

High forecast

Recent avalanches

Instability signs

Recent loading

Thaw instability

Obvious path

Terrain trap

Definition

High or extreme avalanche forecast
posted for the region,

In the immediate area, within the past
48 hours,

Collapsing, cracking, hollow sounds
or low stability test scores noted by
the victims or the rescue party,

Loading by snowfall> 15 cm or wind
in the last 48 hours,

Above-freezing air temperatures or
rain at the time of the incident,

A distinct start zone, track or runout
zone, or a known avalanche path.

Terrain features that increase the
severity of the slide's effects
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Parameter

Training factors:

None

Aware

Basic

Advanced

Group factors:

Group size

.,

Definition

No training; no awareness of ava
1anche hazard,

General awareness of avalanche
hazard; took no precautions prior to
the accident,

Formal avalanche training; took
group management precautions
(spacing, islands of safety, plan,
etc.) prior to the accident,

Extensive formal training; ongoing
awareness and risk management,
terrain awareness, performed snow
stability tests.

The size of the single cohesive
group present at the time of the
accident. If more than one group
was involved, group size reflected
only the largest cohesive group.

Education

Table A2. Definitions ofthe training and group size
factors used in this study.
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