VOL. 12, NO.6, APRIL 1994

THE AVALANCHE REVIEW

PAGE 3 4

SNOW SCIENCE,
NECESSARY INSTRUMENTS,

the SCIENTIFIC
METHOD

by Kelly Elder and Karl Birkeland

Several years ago one of us was confronted by a ski patroller
who was questioning the validity of some snow research being
conducted. Granted, the work wasn’t necessarily earth-shattering,
but his comments that “science had done little for the field
practitioner” and “would not have much to offer in the future”

a simple question and answer, and
made them hopelessly .complicated
and unintelligible. All that is neces-
sary is the ability to communicate the
results, because a project’s worth if
questionable if it does not reach an
audience. There
is no substitute for common sense.
Another essential component of
good research is a connection to the
real world. There is an unfortunate
trend in the Earth sciences.
Researchers are increasingly leaving
their field sites and trading cold hands
and sore backs for strained eyes and
spare tires. A large percentage of sci-
entific studies are now based on simu-
lated data and theory derived from
mathematics. We can make models to
describe almost anything. The unfor-
tunate problem today is that fewer

and fewer models are based on field
data. Field data represent an uncondi-
tional reality check, a metric for
model performance unparalleled by
any mathematical or statistical gestic-
ulation. As a group it almost seems
that we feel that if we have to measure
something in the field then we have
failed to intellectualize the problem.
Nothing could be further from

the truth.

Look back at some past issues of
the ISSW proceedings. Hans Gubler
still digs snow pits. Art Mears still puts
pressure transducers in structures to
measure what he can also calculate.
Sam Colbeck still measures the tem-
perature of ski bases, although he
probably has ulterior motives. Field
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were somewhat unsettling.
When asked why he bothered to
collect weather data or dig snow pits,
he started to back track a bit, but the
underlying hostility toward “Science”
was still there.

Have no fear. Science is not neces-
sarily some overly complex topic
being studied by a bunch of guys run-
ning around in white lab coats with
calculators on their belts, Science is
nothing more than a formal name for
what all of us do on a daily basis in
one form or another. We observe, we
record, we adjust based on our obser-
vations, and repeat the process. People
who work with snow have to be scien-
tists whether they like it or not. It can
be as simple as the process that leads
you to wear the appropriate clothing
based upon your local experience and
your observation of the sky from the
breakfast table. There are several
important things to keep in mind
regarding science in general and the
scientific method in particular. After
discussing of some of these points,
we will give a quick example of using
the scientific method to approach -

a problem.

Science in General

First, science does not have to be
complex to be good science. It is not
necessary to describe relationships
using differential equations or compli-
cated models. Often the most elegant
and profound scientific discoveries are
almost childishly simple. Mathematics
is only a language, a language that
allows you to describe a relationship
succinctly if you speak the language.
It is not necessary to speak or under-
stand high-level mathematics to be a
good scientist or to communicate sci-
entific ideas.

Good experiments are based on
simple designs. They are designed to
answer a question or hypothesis. The
question should be asked: If I make
these measurements using this
method, can I answer the question I
initially asked? In other words, is the
hypothesis testable? In addition, the

experimental method used
must unequivocally answer
the particular question
asked. We do not want to
get in the position of col-
lecting a year’s worth of
data only to find that it is
not capable of helping to
answer the original ques-
tion. Often we conduct
studies that have negative
or inconclusive results, but
that is a different problem.
It does not matter if the
results beg further ques-
tions; indeed, this is usual-
ly the case.

Interesting and impor-
tant scientific questions do
not have to be attacked or
solved with massive bud-
gets. Huge computers and
sophisticated instruments
are not required. We have
all heard stories of
LaChapelle’s interesting
and useful experiments
using salad spinners-and
other high-tech equip-
ment, leading to the devel-
opment of the term
“kitchen science”. Many of
the tools needed for an
interesting experiment can
be found in your tool kit,
made in your garage, or
found at a local hardware
store. If you find that you
want a computer to com-
pile or manipulate your
data, almost everybody
today knows someone with
aPC and a spreadsheet
program and that is often
all it takes.

Degrees are not
required for relevant pro-
jects. Ph.D.s, MAs or BAs
do not made a good project
better, and they do not
make a lousy project good.
Indeed, degrees seem to
promote the ability to take
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only an early prototype, it was easy to see that it had an incredible amount of potential as a
teaching tool.

Nina is currently seeking funding for the final development phase.

For more information contact: Nina Morberg or faculty

Education Psychology, 2500 University Dr., N.W. Calgary Alberta Canada
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4.1 Rutschblock test
- used to provide an indication of slab stability;

- should be performed on slopes of 20 degrees or more;
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4.1 Rutschblock Test

a) Rutschblock Test Interpretation

- arutschblock score that fails before the first jump (scores 1
to 3) indicates that similar slopes should be considered
unstable

- arutschblock score that fails on the first or second jump
(scores 4 and 5) indicates that similar slopes should be
considered suspicious. Proper route selection and safety
measures are essential

- arutschblock score that fails after the second jump (score 6)
or does not fail (score 7)indicates that there is a low risk of
skiers triggering slabs on similar slopes

b) Other Information .
- rutschblock scores tend to increase by 1 for each 10 degree decrease
in slope angle
- although the rutschblock is a good stability test, it is not definitive;

other tests and observations should be considered before deciding to
ski any slope.
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