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way to invest in gol

Today, any gold investor faces a serious problem. With prices
fluctuating daily, you might wind up buying on the very day that
prices are at a temporary high.

But there’s a solution: cost-averaging. You allocate a fixed sum
of money each month to buy gold. With this system, when the price
declines, you automatically buy more gold. When it increases,
you’re buying less. The result is that, on balance, you’re paying
below the average market price for your gold!

Only trouble is, a cost-averaging program requires you to make
Jractional gold purchases — and odd amounts are very expensive.

Now there’s an answer: Goldplan, the unique, systematic gold
buying program from Switzerland.

Goldplan buys gold for its clients in quantity on the Zurich gold
market — at the best prevailing market price. As a Goldplan client,
you pay the same wholesale price — with no spread and no sur-
charges. (There is a modest commission on gold purchases, but
never on sales.)

Goldplan is a cost-averaging program. Regardless of whether the
gold market rises or falls, the Goldplan investor will profit — as
long as inflation continues.

There are actually four Goldplans, tailored to meet your specific
needs. All are administered by Ueberseebank, one of Zurich’s most
prestigious and most liquid banks. And you can open your account
by mail so you need never leave your home! You're free to stop, re-
start or change the terms of your plan at any time.

Here are some more of the advantages and options of this
remarkable program. Your gold is stored for you in Switzerland,
giving you safety, privacy and international diversification. You
avoid the usual 5.6% Swiss sales tax on gold. You may choose a
program that gives you an income in gold — for retirement or any
other purpose. You'll be issued a special gold checkbook, entitling
you to write checks on your account in any currency.

In fact, there’s so much to say about
Goldplan that we literally can’t fit it all into
this space. Everything you need to know is
contained in an illustrated booklet, available
for just $5. Satisfaction guaranteed or your
money back.

Here is an economical, systematic way to
buy gold — and hold it in Switzerland in
complete safety. Is it any wonder we call Goldplan “‘the world’s
most intelligent way to invest in gold”’?
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The Albedo Effect

Mathematical models of the atmosphere are the chief scientific tools for
predicting long-term climate and identifyving possible climatic changes that

may result from mans activities. Recent advances at the General Motors
Research Laboratories have revealed new information about the contribution of
atrborne particles to the delicate thermal balance of the earth’s atmosphere.

Particle/ Albedo Influence
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Surface Albedo

Regions of heating and cooling determined by
particle characteristics and surface albedo.

Radiation scattering exhibited by a laver of
particles. The inset shows the distribution of
scattering by a single particle of mean size.

DEVOID of its atmosphere,
the bare earth would

reach an average temperature of

only —1°C. Atmospheric interac-
tion with solar and terrestrial radi-

ation raises the average surface

temperature to fifteen degrees Cel-

sius, making life as we know it
possible. Small fluctuations in

overall temperature can have large-

scale effects. It is believed that a

drop of a few degrees Celsius last-

ing for a period as short as four

vears could trigger an ice age. Fun-

damental studies conducted at the

General Motors Research Labora-

tories explore the effect of various
atmospheric factors, natural and
man-made, on the earth’s thermal
balance.

New knowledge of the
influence of airborne particles on
the earth’s thermal balance has

IncidentRadkkion

Backscatter

been revealed by investigations
carried out by Dr. Ruth Reck.
Dr. Reck’s work at General Motors
integrated for the first time the
complex factor of particles into
radiative-convective  atmospheric
models. Her findings help deter-
mine under what conditions par-
ticles have a cooling influence, and
under what conditions they have a
heating influence.

Airborne particles have
many sources: volcanic issue,
wind-raised dust and sea salt, ash,
soot, direct and indirect products of
combustion and industrial process-
ing, the products of the decay of
plant and animal life, the liquid
droplets and ice crystals that make
up clouds. Particles alter the radia-
tion flow in the atmosphere by the
processes of scattering and absorp-
tion. Particles differ by size and
composition, factors which deter-
mine optical properties.

Prior to Dr. Reck’s work,
models for calculating the vertical
temperature profile included layers
of clouds and the significant
gases—(,, O,;, H,O and CO,—but
neglected the particle factor. To
establish the thermal effect of par-
ticles, later models assumed a uni-
form vertical temperature change.

Dr. Reck’s contribution was
to add the particle factor to a one-
dimensional model developed at
the Geophysical Fluid Dynamics
Laboratory at Princeton Univer-
sity. This model divides the atmo-
sphere into nine layers. An initial
temperature distribution is as-
sumed, and the model is used to
compute the net radiative energy




flow into or out of each layer. A
particle population is input for each
layer. Calculated radiation imbal-
ances result in a temperature
change for each layer within the
model, subject to the condition that
change in temperature with alti-
tude not exceed the adiabatic lapse
rate. The new temperatures are
used to compute a new radiation
balance. This process is repeated
until there are no further changes
in temperature.

The particles of interest,
known as Mie-scattering aerosols,
are comparable in size to the wave-
length of the incident radiation. Dr.
Reck models the interaction of
these particles with the radiation
field in terms of two parameters:
the single scattering albedo of the
particle, which describes backscat-
ter, and an anisotropic scattering
factor, which measures the degree
of forward scatter. From these two
quantities and the size distribution
and abundance of the particles, the
transmission, absorption and back-
scatter of each layer in the model
can be calculated.

DR. RECK discovered that
whether particles have a
heating or cooling influence de-
pends upon the surface albedo, or
reflective power, of the earth di-
rectly beneath them. Snow (0.6) is
more reflective than sand (0.3);
water is less reflective than either
(0.07). Her results indicate that
when surface albedo is small, the
net effect of particles is to "shield”
the earth from incoming solar radi-

ation, producing a cooling influ-
ence. When surface albedo is large,
a trapping effect prevails, in which
the portion of solar radiation that
reaches the earth’s surface is
“trapped” between the surface and
the particles., producing a net heat-
ing influence. The competition be-
tween these two effects, shielding
and trapping, determines the over-
all thermal influence of particles.

Dr. Reck calculated that for
the latitudes between the equator
and 35°N, where average surface
albedo is low. the current back-
ground level of atmospheric par-
ticles decreases solar radiation
reaching the earth by ~1%, thus
producing a net cooling effect. Her
findings indicate that heating takes
place at latitudes north of 55°N,
where average surface albedo is
high. Calculations with the model
indicate a correlation between the
increase in particle abundance due
to volcanic activity in 1970 and a
subsequent ice build-up in 1971.

“Previous models did not ad-
equately take into account the role
playved by particles in the earth’s
thermal balance,” says Dr. Reck.
“The geosystem is continually
changing. It is important for us to
understand the elements that affect
this evolution, so that we may know
how man’s activities influence the
atmosphere.”

Dr. Ruth Reck is
a Staff Research
Scientist in the
Physics Depart-
ment at the
General Motors Research
Laboratories.

Dr. Reck received her Ph.D

in physical chemistry from the Uni-

versity of Minnesota. Her thesis, on

the statistical mechanics of hetero-

geneous systems, concerned the
theory of diffusion-controlled
chemical reactions. Prior to joining
General Motors in 1965, she was a
Research Associate in the Applied
Mathematics Department of
Brown University.

In addition to global climate
studies, Dr. Reck has done research
at General Motors in solid state

physics and magnetic materials.

Over the last seven years, she has

participated in several interna-
tional exchange programs on cli-

mate-related subjects.
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