—MEET THE HEAVENS!—
LUNAR MAP: 10” chart in 2 colors identifies
326 mountains, seas, craters. 25 cents
POPULAR STAR ATLAS: All stars to mag-
nitude 5% charted in book form. $2.50

Write for new free catalngue NNP
SKY AND TELESCOPE Cum!::gglg:?a, Mass.

SPECIAL
NUCLEAR
SHIELDING

CHEMTREE CORPORATION
Central Valley. N.Y.

CHEMTREE

914-928-2293

WRITERS

Enrich your style through
Herbert Spencer’s and Ed-
gar  Allan  Poe’s elassic
principles that have influ-
enced many of the world's
great authors. Indispensa-
ble for writers eager to
get published! Send $1.00 to
Pageant Press, Dept. SN
101 _5th Ave.. New York 3
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You get the new clear plastic
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Bobwhite Quail Eggs (available
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WATER-ACTIVATED
RESCUELITE

Tiny 2-o0z. rescue light to fasten on life jacket
or raft. Automatically activated by water, its
steady light can be seen 3 miles. 8-hour battery
has a 5-year shelf life. FAA-required equipment
for commercial airlines—should be for you.
$9.75, with battery.

ORDER BY MAIL
MEREDITH SEPARATOR CO.
Dept. YSN
310 West 9th St., Kansas City, Mo., 64105
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MANHATTAN
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KING-SIZE
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We specialize in large sizes only. Warm
Orlon® Lined Wide Wale Corduroy Coats.
Also ARROW, McGREGOR, MANHATTAN
No-lron Sport and Dress Shirts; Jackets;
bodies 4” longer, sleeves to 38", Slacks
with longer inseams, and with higher rise.
80 SHOE STYLES 10-16; Widths AAA-EEE

Write for FREE 80 Page Color Catalog
KING-SIZE INc. ERocKToN. mAss. -

ESSA/NASA
Future merger: satellite’s cloud cover patterns into computer’s equations.

weather by the numbers

by Ann Ewing

Computer weather prediction is proving as accurate as expected

The tired jokes about the weather-
man haven’t changed in decades—but
the weatherman has. Numerical predic-
tion, a computer-based technique, has
enabled him to almost double forecast
accuracy, and is edging him, against
heavy odds, in the direction of better
scores.

The introduction of the computer
into routine daily weather forecasts in
the spring of 1955 brought a revolution-
ary change in the way predictions are
made. Instead of having to rely on the
skill and knowledge weathermen had
acquired during years of practice, fore-
casters could virtually eliminate subjec-
tive judgments for all but the surface
layer of the atmosphere.

The mathematical models of the at-
mosphere on which the computer cal-
culations are based have improved
greatly since 1955. However, opera-
tional forecasts are still made in basi-
cally the same way—the computer is
told the state of the atmosphere around
the hemisphere as it is known at a given
time, then it computes what will hap-
pen in the next 24 or 48 hours, in a
series of steps of 10 minutes or slightly
longer each.

The time interval on which the com-
putations for the next jump are based
depends on the capacity of the com-
puter, the mathematical model and the
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Each time there has been an im-
provement in the mathematical models
on which the numerical forecasts are
based, meteorologists have made a
solid advance in their ability to predict
surface weather, but only after they
have had some experience learning how
to apply their knowledge to the new
information.

Forecasting skill, which is rated on
a scale as impartial as the Weather
Bureau and its critics can devise, has
gone from 33 percent when the first
numerical method went into operation
to slightly more than 60 percent for the
period Oct., 1966 to May, 1967, the last
for which figures are available.

Another way of judging forecasting
ability is based on a scale of error, ar-
rived at by a complicated formula that
allows for the fact that it is easier to
predict large-scale patterns during stable
periods than during such times as the
transition from winter to spring.

On this basis, the most recent nu-
merical model, a six-layer atmospheric
sandwich, brings the error down to
about 45; a rating of 30 is taken as
being as close to perfect as possible,
with 200 being no better than chance.

The latest improvement in operational
numerical computing, introduced in late
January, involves a mathematical sharp-
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ening of the equations so that the 48-
hour prediction can be made in 48 min-
utes, lopping seven minutes off the pre-
vious time. Although seven minutes
may not seem like much time, it re-
leases the computer for research studies
to test even more advanced models of
the atmosphere, provided the research-
ers can find the funds to finance oper-
ation of the machine.

This free time is important because
one basis for the next jump in forecast-
ing skill for operational predictions de-
pends upon such improved theoretical
models. Unfortunately the next jump
also depends on additional data from
the many parts of the Northern Hemi-
sphere not now covered, such as the
oceans and the Sahara, and on a new
generation of computers that can handle
three or four times more data than the
CDC-6600 that routinely churns out
Northern Hemispheric pressure charts.

Extending the coverage is critical to
further improvement.

When computers calculate patterns
for areas near the boundaries of the
model, a problem known as the “edge
effect” occurs. One boundary, for ex-
ample is close to Baja California. Very
little meteorological information is
available from this area and, if the
weather pattern is more north-south
than west-east, the computer’s forecast
for this region can be badly wrong.

Incorporating cloud cover data from
satellites, such as the Applications
Technology Satellites that hover near
the equator, into the computer’s equa-
tions would help to overcome this dif-
ficulty. U.S. Weather Bureau scientists
are working on a way to do this.

One improvement that the National
Meteorological Center in Suitland, Md.,
is now testing is a method to include
accurate precipitation forecasts in the
machine’s equations. The problem is
that precipitation can vary widely with-
in the relatively large-scale mesh, 200
miles between latitude points, on which
the computer predictions are made.

In the relatively near future, Meteo-
rological Center scientists hope to be
able to shrink the mesh on which the
machine calculations are made for the
United States and immediately sur-
rounding areas, although there is little
hope of doing this for the whole North-
ern Hemisphere because of lack of
data. Such rescaling would improve
surface forecast accuracy.

Also in the near future, scientists
hope to work out a better way of pre-
senting data to the machine. The prob-
lem is that the grid points from which
the machine calculates are not the same
as the spots from which the tempera-
ture, humidity and winds are observed.
This information, therefore, has to be
translated for the computer to the grid
points at the cost of some accuracy.
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A Real Jewel Among Swiss-made Watches .

s
WORLD FAMOUS

ilot’s Chronograph-$122

COMPLETE WITH 6 DIALS, 5 HANDS AND
2 PUSHBUTTON CONTROLS
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e Measure Distance e Use As Regular Stop Watch
e Check Production Figures e Register Speed
e Time Athletic Contests e Check Parking Meters

This is a gem, first made famous by World War Il pilots who found it not only an
absolutely accurate timepiece, but a piece of equipment more valuable than a boxful
of instruments — and it still is. Whether you like to fly, or drive sports cars, record
your average speed per mile, or time the number of beers consumed in an hour, this
will do the job. All 5 hands are machine-calibrated in Switzerland where the complete
works are neatly turned out in two different factories, then assembled in a third.
It is shock-resistant, antimagnetic, has an unbreakable mainspring, big sweep second
hand, luminous dial and hands, golden-finished die-cast case, and a leather strap.
No matter how you look at it, that's a big hunk of watch for only $12.95 plus 65¢
postage and handling. And it's fully guaranteed for 1 year! In every way, a solid buy!
Madison House, Dept. $1-27, 488 Madison Ave., New York, N. Y. 10022
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