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Stochastic Resonance
in Glacial Climate
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It seems like magic.In an attempt to make
it audible, you feed a faint signal, a wave of a
particular frequency, through an amplifier—a
strange black box that you bought at a junk
yard, because your proposal to buy a proper
one was turned down once again. Of course
you hear nothing. The darn thing doesn'’t seem
to work. Out of sheer destructive frustration,
you add some random noise to your signal,
and voila! Suddenly you hear it.The noise,
rather than blurring your signal, makes it come
through loud and clear.Take the noise away
and the signal vanishes again.

This phenomenon is called “stochastic reso-
nance,'and the climate system may behave
just like that black box from the junk yard.
Though counterintuitive, stochastic resonance
is actually quite simple.All it takes is an
amplifier that does nothing with signals that
are below a certain threshold, but strongly
amplifies signals above it. Feed in a sub-

by appropriate levels of electrical noise, which
in nature may arise from large aggregations of
the prey [Russell et al., 1999]. Humans are
better at detecting a weak periodic touch to
their fingers when an appropriate level of ran-
dom touching noise is added, opening the
possibility of aiding those with impaired tac-
tile sense [Collins et al.,1996].

Surprisingly, while the field has grown in
such diverse ways (see Gammaitoni et al.,
1998 for a review), from quantum oscillators
with tunneling noise to communications sys-
tems, applications in the climate sciences
have been much slower to develop. Recently,
however,modeling results and data suggest
that stochastic resonance did exist in the glacial
climate system (see Figure 1),although in the
millennial spacing of abrupt climate changes
rather than the slower cycles of ice ages.

Abrupt Climate Flips

Large, abrupt, and widespread climate

excited state
(interstadial)

basic state
(stadial)

Fio 1. Schematic of the two glacial climate



Marketing Earth Science Education

PAGE 131

In the 1990s, the Department of Earth Sciences
at Utrecht University in the Netherlands was
struggling with a declining influx of students.
For years, the department had been active in
promoting its program, but this was insufficient
to stem the decline in interest.To remedy the
problem, the school’s Earth science faculty
carried out, with the help of consultants, a quali
tative evaluation of its promotional activities.
The faculty feared that their own image of the

department might be in conflict with the image
held by others; prospective students, in particu-
lar'The consultants interviewed secondary
school students, parents, teachers, and study
advisors in secondary schools. This article is a
report on the results of this evaluation,

Why Choose Earth Sciences?

Many of the faculty members who now
work in the department chose their field
because of an interest in the Earth sciences.

However, the evaluation demonstrated that
the driving force for the present generation of
prospective students is different. Today, future
prospects for a successful career is the major
motivation when choosing a field, and the
perceived success of a career is usually mea—
sured in terms of its financial rewards.

A few students choose their field because
they had a particularly inspiring teacher in
secondary school. In general, however, students
do not choose a field because it is interesting
or socially relevant, the evaluation demonstrated.
This observation was in strong conflict with
the department’s attempts to attract students
by trying to convince them how interesting

Nerd:

and socially relevant the Earth science are!
Most of the potential students were not famil-
iar with the Earth sciences. Many students
equated the Earth sciences with physical
and social geography. Because of the poor
reputation of these fields among high school
students, the Earth sciences were seen as an
unattractive option.

The Image of the Earth Sciences

The people interviewed were asked about
their image of the Earth sciences. They usually
identified the following as attractive features
of the field:

“The Earth sciences offer an interesting mix
of indoor and outdoor activities. Its outlook
is international”

Some noticed the multidisciplinary aspect
of the Earth sciences and viewed this as
attractive. Unfortunately, these positive images
of the Earth sciences were far outweighed
by the following negative impressions:

“The job opportunities are poor and
confined to research positions”

“Other career options are limited to oil com-
panies that continuously lay off personnel”

“Earth science students are nerds”

Most shocking was the image of the Earth
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confusing and makes the field less attractive.
Students like spectacular images—for example,
of volcanoes—but realize that not all Earth sci-
entists work on these topics. Students liked to see
images with computers and an Internet address
of the department because of the tie to informa-
tion technology They noted, however, that the
persons who could be seen in these pictures
working on these computers looked like “nerds”
Having a beard is sufficient to qualify one as a
nerd,in the opinion of many respondents.

Recommendations

The survey's findings thus indicated the
following problems:

» the department tried to convey how inter-
esting the Earth sciences field, while today’s
students are primarily interested in career
opportunities;

« a clear image of the Earth sciences is
lacking among prospective students; and

« Earth scientists are not a group to which
students would like to belong.

These findings led to the following recom-
mendations for improved recruitment: Do not
promote the field primarily by pointing out
how interesting or relevant it is; instead, focus
on career opportunities. Make students aware

Finally, geoscientists need to shed the “hierd”
image. Attention needs to be paid to appear-
ance: dress as modern professionals rather
than greasy scientists,and shave off those
beards! Show examples of Earth scientists
with successful and important careers. And
provide female role models.

Follow-up
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Background | #ASSMARED
Competition!

“Red Queen Hypothesis”; All other science
educators are running faster as they can.
“Population biology” suggests the lack of

activity or diversily is the sign to extinction.
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Of course a lots of efforts are
tried but the trend does nhot
change---.

Qur struggle still continues, --1.

we. Alice! Where are you going to +

T rﬂ'.-l.-‘-i?

" GeoSciEdV, Rayreuth, 2006
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—“Stairway to heaven ” by Led Zeppelin
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“Samurai in 16th cent.”: more harsh fate for me!

Brave samurai in 16™" century named
“Shikanosuke Yamanaka” said:

f .'- --.;- 1 I:-tl'—: :: ' 1 L |1| Li-.-l L .I
downloadhelner. net




In 21st Century, the stoic spirit still remains--.

Marathon pilgrimage called
“Sennichi-Kaiho-Gyo”
which is an extreme harsh
work for a thousand days
ruhning in deep forests
everyda carrylng a knife

dedicated folf Buddha“only.
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