












situations where the benefits are great and the
risks minimal. But when a situation is incorrectly
perceived as low-risk, ballistic behavior is clearly

self-destructive.
One solution to ballistic behavior is "external

, attribution;" basically, examining how circum
stances or previous events lead to understandable
errors. When students understand how they made
their errors, they are less likely to make the same
mistake again. An obvious message for the
avalanche educator is to stress the limitations of
heuristic reasoning at the outset, and be compas
sionate yet realistic about student mistakes and
their consequences.

risk homeostasis

This theory maintains that education aimed at
reducing accidents will be ineffective because
individuals maintain an approximately continuous
level of risk (Wilde, 1994). As people learn how to
mitigate a hazard, they compensate by taking
more chances while keeping their overall level of
risk (their "target risk") the same. Research results
supporting this theory can be found in driver safety
training, drug education, AIDS awareness, and
natural hazards education. In the risk homeostasis
model, recreationists who have completed an
introductory avalanche course may perceive their
new knowledge as inherently decreasing their
chances of being involved in an avalanche, and
thus choose riskier slopes in an effort to maintain
their target level of risk.

As shown in figure 7, he overall influence of
education on relative risk among avalanche
victims does not follow a purely homeostatic
model. However, risk homeostasis probably plays
some role in hazard exposure, particularly among
recreationists with basic avalanche training.
Methods for overcoming the effects of risk
homeostasis are not clear; some educators have
suggested that simply pointing out how people's
target level of risk is set by social circumstances or
advertising will be sufficient to reduce their risk
level.

4.4. The limits of education

~an quality avalanche education, aimed at a
motivated aUdience, completely eliminate
avalanche accidents? Perrow (1984) has
suggested that in highly complex systems small
events can combine in unforeseeable ways to
create a baseline accident rate beyond which we
~nnot reduce our risk and still extract benefits
~th~ experience. In this study about 4% of the
H Ifaccidents had a known haza;d score of zero.

a of these resulted in fatalities. At the current
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fatality rate a?1ong recreationists, this corresponds
to about 0.5 lives per year lost in the United States
as an irreducible risk of recreation in avalanche
terrain.

Because winter recreationists will always seek
out steep and dangerous slopes, it's unlikely that
fatality rates will ever approach the irredicible limit
regardless of improvements in avalanche educa- '
tion. But in 98% of fatalities, education has the
potential to make a significant difference.

5. SUMMARY

In the 344 recreational avalanche accidents
reviewed in this study, avalanche training
correlated with:

• an overall decrease in the relative risk taken
by victims at the time of the accident, and

• an increase in mitigation measures among
victims.

Avalanche training did not appear to decrease
the hazards that groups exposed themselves to,
and in the case of victims with basic training,
hazard exposure actually increased.

Recent findings in decision science suggest that
victims use two strategies for decision making in
avalanche terrain: heuristic (rule-based) and
expertise. Heuristic skills can be developed by
classical behavioral education methods and a
strong emphasis on practical exercises. Expertise
can be developed by demonstrating conceptual
relationships with detailed scenarios and exercises
combined with various feedback methods.

Ultimately, the real measure of avalanche
education is the reduction of the accident rate. By
carefully bUilding on decision skills that students
already have, educators can help recreationists
reduce their risks without limiting their experience
of the winter backcountry.
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9. APPENDIX

Table A1. Hazard parameters

high forecast

terrain trap

obvious path

recent
avalanches

collapsing

obvious wind
loading

thaw instability

high or extreme forecast posted for
the region

terrain feature that increased
severity of the slide's effects

distinct start zone, track or runout,
or known path

within last 48 hrs and seen by
victim(s)

cracking, or hollow sounds

obvious wind pillow or fresh cornice

above-freezing air temperatures
or rain

Table A2. Mitigation parameters

beacons

shovels

not alone

plan

worn by party

and probes carried by party

group size > 1

group communication regarding route
and use of islands of safety

minimized minimum number of people exposed
exposure

contact visual or verbal contact with the person
being exposed'

Table A3. Education parameters

none

aware

basic

advanced

no training or awareness

rUdimentary awareness of hazard

1-2 day avalanche course minimum

mUltiple trainings over several years, plus
several years or more of backcountry
experience.
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