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Abstract:

Recent statistical analysis based on 466 skier triggered avalanches in Switzerland from almost 30 years (winter
1970/71 to 1998/99) causing 698 completely buried people show that a surprisingly high percentage of victims get
caught and completely buried in avalanches producing multiple burial situations. The analysis where focused on
victims which could not be found by visible parts, so all of them clearly match the criteria for transceiver search.
This surprisingly high percentage is an important sign for the importance of the multiple burial criteria in transceiver
training, in testing, as well as in the further development of transceivers and specialised training solutions.

The transceiver search for multiple burials always presents lay and professional rescuers with a difficult task.
Manufacturers suggest various, transceiver technology specific search approaches, which makes training demanding
and time consuming.

The proposed search approach requires, on the one hand, a thorough analysis of the burial situation, and on the
other, a systematic search procedure that can be applied in any situation and independently of the transceiver
technology. This systematic way makes the system teachable and therefore learnable. The experience in the field of
transceiver based pinpointing systems for deep burials has already shown that many experienced and professional
rescuers have developed their own, for themselves highly efficient search strategies. However, it is often very
difficult to formalise such highly individualistic approaches in order to make them available to a wider public.

The thorough and continuous analysis of the burial situation tells the rescuer at any time how many victims there are
in which radius around him. This information allows to define an appropriate search strategy.

The systematic search procedure is based on the idea that a clear signal isolation makes locating an avalanche victim
easier for human ears with an analogue transceiver - but as well for a digital transceiver. Taking differences in signal
strength as criteria to separate the different transmitters from each other, all zones where one individual signal is
significantly stronger relative to the other signals have to be discovered. This situation can be found where the
rescuer is close to a certain victim relative to the others.

Applying the micro search strip search strategy the searcher systematically scans the potential area for those zones
close to transmitters where one signal is significantly stronger than the other ones.

The more victims there are and the closer they are together, the narrower is the micro search strip width:

The strip width is reverse proportional to the spatial density of the burials.
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1. Recent statistical analysis of avalanches
causing multiple, completely buried
victims

Recent statistical analysis based on 466 skier triggered
avalanches from almost 30 years (winter 1970/71 to
1998/99) causing 698 completely buried people show
that a surprisingly high percentage of victims get
caught and completely buried in avalanches producing
multiple burial situations. The analysis where focused
on victims which could not be found by visible parts,
so all of them match the criteria of transceiver search.
280 avalanches out of the 466 where trigged in
backcountry skiing terrain (ski touring) , while the
remaining 186 occurred during out of bound (off
piste) skiing. 61% of all backcountry skiers who could
not be found by visible parts were involved in a
multiple burial situation. 26% of all backcountry
skiers, more than every forth, who could not be found
by visible parts were part of a 4 or more burial
situation! 13,6% were in a 5 or more burial situation,
8,3% in a 6 or more, 3,2% in a 7 or more and finally
1,7% in a 8 burial situation.

The distance between the burial locations is not
known. However, it is known in almost all the cases if
the group was ascending or skiing downhill when they
triggered the avalanche. As expected, in those cases
which produced a high amount of burials (5 or more),
the groups where almost always ascending and got
caught as a group. It is therefore very likely that the
group was not too much spaced out between each
other and was carried downhill and buried in a very
similar constellation they were ascending. Therefore,
the likelihood that they created a situation with
multiple burials in close proximity is fairly high.

Even tough the percentage of accidents causing a high
amount of completely buried victims is fairly low
looking at all avalanche accidents, one clearly has to
state that IF a transceiver search is necessary - because
the victims can not be found by visible parts - the
chance that many victims have to be searched for is
much higher than previously expected.

If a backcountry skier claims to be able to find 90%
of all victims, still leaving out every tenth - then he
must be able to solve a 6 burial scenario.

If he is not able to solve a 4 burial scenario, he
would not have found 25% of all victims - every
forth!

Looking at all accidents in the backcountry with
completely buried victims that can not be found by
visibly parts, 35% cause multiple burial situations.

Compared to out of bound skiers, the group of back
country skiers is much more likely to be involved in a
situation with a high amount of victims. This is manly
due to the bad habit of back country skiers to travel in
large groups.

Looking at out of bound skiing accidents, the amount
of avalanches causing multiple burial situations drops
to 16%.

If a out of bound skier claims to be able to find 90%
of all victims, still leaving out every tenth - then he
must be able to solve a 3 burial scenario.

If he is not able to solve a 2 burial scenario, he
would not have found 31% of all victims - almost
every third!

off-piste ski touring

x burials y % not found y % not found
1 100.0 100.0
2 31.3 61.2
3 11.0, 40.3
4 4.4 26.3|
5 4.4 13.6
6 no cases| 8.3
7 no cases| 3.2
8 no cases| 1.7,
9+ no cases| no cases|

Table 1: If you are not able to solve a x-amount
burial scenario, you would not have found y % of all
victims!

Backcountry / ski touring: 100% = 471 victims

Out of bound / off-piste skiing: 100% = 227 victims

All those surprisingly high percentages are an
important sign for the importance of the multiple
burial criteria in transceiver training, in testing, as well
as in the further development of transceivers and
specialised training solutions such as radio controlled
transmitters.
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