cut off by other satellites circling earth
at various lower altitudes. Exactly how
and when the very high satellite’s signal
was interrupted as the lower ones passed
between it and earth would tell meteo-
rologists much about the atmosphere
between, since atmospheric conditions
affect the transmission of radio waves.

One advantage of this system is that
it would give continuous coverage. An
essentially similar system, although in-
volving much greater distances, was
used to learn about the atmosphere of
Mars from the radio signals of Mariner
v

Circulation Patterns Alike

The pattern of atmospheric circula-
tion for all planets, despite the differ-
ence in composition, may be much the
same. This is a theory now being in-
vestigated by Dr. Jule Charney of Mas-
sachusetts Institute of Technology, who
spent the summer doing research at the
University of California, La Jolla.

The late Dr. John von Neumann and
Dr. Charney were pioneers in show-
ing how computers could be used to
predict daily weather when they were
at the Institute for Advanced Study,
Princeton, N.J., some 15 years ago.

The general weather circulation for
earth, as well as for Mars and other
planets, consists of a very narrow warm
band centered around the equator from
which heat is transferred toward both
poles.

Using equations governing the general
circulation of the atmosphere for earth
or other planets is one way of building
a mathematical model of weather pat-
terns. Another way is to start with the
weather as it is observed at any mo-
ment—now—then use different equa-
tions governing air movement, heat
transfer and exchange of water vapor to
calculate what the weather pattern will
be five minutes in the future, using that
result to compute again the next five
minutes until 24 or 72 hours is reached.

This latter system works very well
for up to three or four days in the fu-
ture. and has recently teen adopted
as the routine way for making 36- and
48-hour forecasts at the National
Weather Center in Suitland, Md. Using
it, scientists predict weather patterns
at the surface and six other atmo-
spheric levels, up to a height of 80,000
feet.

However, the problem is that after
about five days. the weather calculated
with this model has little, if any, re-
semblance to the real weather. The rea-
son lies not in the computer, which can
do only as it is told, but in the equa-
tions themselves.

Different factors and, therefore, dif-
ferent equations are involved when
computing short-range weather and
weather for a longer term, whether
10 days, a month, a season or a year.

To get around this difficulty, Jerome
Namias and a group of long-range
weather experts at the U.S. Weather

Bureau’s extended forecast division, also
in Suitland, are using what they call a
“semi-empirical method.”

This means taking into account what
is known and observed about the weath-
er and how patterns change and then,
after analysis, deciding what would be
the most fruitful problems for research.
It is another way of attacking the ex-
tremely complex interactions of the at-
mosphere, of which there is two mil-
lion tons for each person on earth, all
of it constantly in motion.

Mr. Namias and his co-workers have
found that ground cover, such as snow
or ice, and ocean temperatures have a
very decided effect on long-range weath-
er patterns. They are able, in effect,
to modify the weather by changing these
factors in the computer calculations,
then seeing what the long-term effects
are. These effects, as well as those of
other ingredients in the great mixing
bowl of earth’s atmosphere, are much
closer to understanding than even the
most optimistic meteorologist would
have predicted 25 years ago. Credit for
the unexpectedly large strides goes
mainly to human brains and the fast
computers that calculate for them.

SPACE

Astronauts May Return
To Land, Not Sea

» FUTURE astronauts may be “talked
back from space” for a safe return to
land by use of a new Terminal Landing
System (TLS).

A portable ground-control system
from which spaceflight controllers may
“talk” manned spacecraft to a safe land-
ing on land rather than on the oceans
has been developed by the Philco Hous-
ton Operations of the Ford Motor Com-
pany for the National Aeronautics and
Space Administration’s Manned Space-
craft Center in Houston.

TLS is designed to utilize multiple
tracking sites which allow continuous
spacecraft tracking and communica-
tions, even during the reentry “black-
out” period.

As a spacecraft reenters the atmo-
sphere for return to a land recovery
area, the TLS computes its predicted
landing point and “footprint” and con-
tinually displays these on a display
console for comparison with desired
target areas.

PHILCO CORPORATION

LAND LANDING—Engineer Denis Bukowski checks out a display console that is
part of the new manned spacecraft terminal landing system developed by Philco
Houston Operations for NASA’s Manned Spacecraft Center. The system will provide
on-the-spot ground control for manned spacecraft during the last phase of a mission

returning to a recovery site on land.
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