Weather forecasts
enter computerage

The process of preparing and dis-
tributing weather forecasts in the
United States is about to make a major
jump from the mechanical age to the
electronics age. The National Weather
Service plans to automate its operations
by substituting a network of minicom-
puters and TV-type displays for its
present system based on teletypewriter
and facsimile machines and the enor-
mous amounts of paper they generate.

The goal is to make the entire
weather forecasting operation quicker,
more efficient and more responsive. It
should help the often embarrassing
problem that too frequently vexes
weather forecasters today: keeping up
with rapid changes in the weather. Dur-
ing severe weather emergencies, espe-
cially, weather forecasters are deluged
with constantly changing reports. The
prediction and communications process
becomes bogged down under the load
of written messages and slowly repro-
duced maps that have to be received,
read and handled in traditional, me-
chanical ways.

The present system requires at least
5 to 10 minutes, and often as much as
15 to 20 minutes, to get out a severe
storm warning, for instance. According
to George P. Cressman, director of the
Nws, the new automated system should
reduce that time to 2 to 3 minutes, and
do it with one less person.

“When fully implemented,” says
Secretary of Commerce Frederick B.
Dent, “the new system will greatly
speed delivery of storm and flood warn-
ings to people making critical, split-
second decisions involving lives and
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property.” It should also free forecasters
from much drudgery work. Forecasters
now spend 35 to 40 percent of their
time tearing off, sorting, and posting
teletypewriter reports and leafing
through stacks of facsimile charts.
Cressman says the time savings should
allow the Weather Service to provide
improved special services, such as agri-
cultural, fire-weather, and air pollution
forecasts.

The key to the new system is the
flexibility of the drawer-sized minicom-
puter for handling data. The evolution

of the technology “is really startling,”
says Cressman, pointing out that not
long ago a computer with the same
capabilities would have had to fill half
a good-sized room.

About 300 minicomputers and asso-
ciated four-screen display consoles will
be installed at Weather Service facilities
around the United States between now
and 1980, all linked by an 11,620-mile
telephone-quality high-speed communi-
cations circuit. The system is expected
to cost about $40 million. Officials of
Nws and its parent agencies, the Na-
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the radarscope.

1. The forecaster 1eceives a message via teletypewriter from the
National Severe Storms Forecast Center in Kansas City indicat-
ing a potential for tornadoes exists in his locality and delineating
a box-shaped area for a tornado watch. The same message goes
by Noaa Weather Wire to those local media outlets and public-
safety agencies which subscribe to this service.

2. Soon thereafter the forecaster receives by teletypewriter a
redefining message from his State Forecast Office listing the
counties involved in the tornado watch. This also is transmitted

3. He relays this information by individual telephone calls to
local broadcasters and public-safety officials who are not sub-

4. He records a tornado-watch message for dissemination via
the Noaa Weather Radio and by automatic telephone-answerir.g

S. He alerts spotter networks by phone.
6. He amends his local forecast to include a tornado watch.
7. He calls in a third man to help, while an observer is glued to

Tornado-Watch Episode

How a tornado-watch sequence works under the present, old-fashioned
system and how it would work under the new, automated AFOS system.

8. Together, the three men continuously monitor incoming tele-
typewriter reports and radar echoes of clouds.

New system

bank.

on a TV screen.

3. The forecaster presses an appropriate function key and the
watch goes out over teletypewriter circuits to most news media
and public-safety officials.

4. He records the message on a tape cartridge and inserts this
in a dial-out device which automatically and simultaneously (a)
transmits the message by phone to selected recipients, (b) places
the message on the station’s NoAA Weather Radio, and (c) puts
it on a telephone-answering device.

5. He alerts spotter networks using the same dial-out technique.
6. The forecaster and the radar observer continuously monitor
their TV screens and radarscope.

1. A waich message indicating a tornado threat exists and indi-
cating the counties affected is placed in the stations’ memory

2. This information is automatically displayed for the forecaster

Source: NOAA
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tional Oceanic and Atmospheric Ad-
ministration and the Commerce De-
partment, say they expect it to pay for
itself within six to eight years.

The main level of automation will
be at the 52 Weather Service forecast
offices, four national centers (for mete-
orology, severe storms, hurricanes, and
climate), and 14 river forecast centers
(see map). From there the system will
be extended to some 225 to 230 smaller
Nws field units.

The new system, dubbed aFos (for
Automation of Field Operations and
Services), will have a vastly increased
speed of transmission. A weather map
will arrive on the TV-console displays
in about 1/40th the time it takes on
paper (15 seconds vs. 10 minutes for
facsimile transmission of a standard
12 X 18 inch weather map). Printed
matter will be transmitted about 30
times as fast (3,000 words per minute
compared with 100).

Forecasters will be able to sit at the
TV console unit and, by punching a
few buttons, call up onto the screens
a tremendous variety of weather maps,
messages and satellite photographs,
within seconds, to aid in preparing the
forecasts for their areas.

One intriguing feature is designed to
avoid another embarassing problem for
weather forecasters: predicting clear
skies just as it starts to pour rain, or
predicting rain just as the clouds break
and the sun comes out. Often this is
due to the ponderous communications
process that means the latest dissemi-
nated forecast is inevitably stale. The
new system will obviously help there.
But it also happens because the fore-
caster is often too tied up with routine
duties to notice the developing diverg-
ence between his forecast and the
weather. The new system will auto-
matically alert the forecaster to such a
discrepancy. The computers will con-
tinually compare incoming weather in-
formation with the predictions of the
latest forecast. If the weather begins to
vary from the forecast beyond prede-
fined narrow limits the computer sounds
an alarm. A high-pitched beeper starts
sounding twice a second and a red light
on the TV console begins flashing. It
will continue to flash until the fore-
caster either revises his forecast or finds
and corrects any error in the incoming
weather data.

Radio and television stations, news-
papers and Weather Service customers
such as private meteorologists and air-
lines who have been receiving data by
means of teletype and facsimile maps
will continue receiving them as before,
because the minicomputers are pro-
gramed to drive these machines as
well as to produce images on TV tubes.
Later on, such subscribers may have
the option of renting or buying the
more sophisticated terminal equipment
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that will allow them to share more
fully in the AFOS system.

Tests on the first “weather office of
the future” incorporating the new
equipment will begin soon at the
Weather Service headquarters just out-
side of Washington. After the bugs are

worked out, the new equipment will be
gradually put into use around the na-
tion. It may not result in any weather
forecasting utopia, but says NoAA Ad-
ministrator Robert M. White, “The
public should receive a much higher
quality of weather service than now.” [J

A rookie s_pacefarer aims for the stars

Your average experienced program
manager at NAsA would rather bet blind
on the 1979 World Series than try to
pick the exact month, several years in
advance, that a satellite still in the barest
idea stages would actually take off for
orbit. The confident Dutch, however,
have done just that, and this week ap-
peared ready to collect on their bet—
with their very first satellite.

Netherlands officials called their shot
in 1969. August of 1974, they said,
would be the target for launching that
country’s first space probe, a sophisti-
cated skywatcher designed to study in-
visible ultraviolet and X-ray sources.
This week, aboard a four-stage Scout
rocket. the Netherlands Astronomy
Satellite (ANS) was awaiting the signal
that would send it into space from
Vandenburg Air Force Base, Calif.

The Netherlands is hardly a major
center of space research and develop-
ment, even among European nations.
It funds less than five percent of the
European Space Research Organization
and is doing less than three percent of
the developmental work on Spacelab.
the European laboratory module that
will ride on several flights of the U.S.
space shuttle in the 1980’s. But the
work that does go on there is respected:
enough so that the Netherlands was
selected as the site for the European
Space Technology Center, ESRO’s equiv-
alent to the NAsa Goddard Space Flight
Center (although without the tracking
and data-recovery capability—that’s
done elsewhere), where Esro satellites
are built and tested.

The Dutch satellite, however, is not
an ESRO project. Designed, built and
tested in the Netherlands, it is part of a
cooperative program with NAsA only be-
cause the U.S. space agency is handling
the launching, providing one experi-
ment and sharing in the data. The
satellite itself is all-Dutch, a fitting
entry into the unofficial but exclusive
ranks of the world space club.

It is an ambitious start. Instead of
being merely another simple atmo-
spheric research probe, the usual open-
ing bid from newly spacefaring nations,
ANS is a junior version of the United
States’ elaborate Orbiting Astronomical
Observatory satellites.

The major instrument aboard the
287-pound, steamer-trunk-shaped probe
is its telescope, an ultraviolet instru-
ment with a 22-centimeter aperture,

provided by R.J.V. Duinen of Kapteyn
Observatory in the Netherlands. An
ultraviolet photometer with five chan-
nels between 1,500 and 3,000 angstroms
will enable it to investigate the age,
development and distribution of hot,
young stars. Astronomers hope to learn
more not only about individual stars,
but about how groups of stars evolve
and expand, as well as about the de-
tailed structure of the Milky Way.
Duinen also plans a study of the nature
and distribution of interstellar grains—
the material between the stars—par-
ticularly in regions where new stars
may be forming. A prenatal study, so
to speak. It will further be possible to
integrate many of the continuum spectra
from aNs with higher-resolution spectra
obtained by U.S. astronomy satellites,
to refine the classification of young
stars.

In 1970, while ANs was still on the
drawing boards, the Uhuru satellite
was launched as the first orbiting probe
devoted exclusively to X-ray astronomy.
Uhuru expanded the number of known
X-ray sources by almost seven times.
Detectors for soft and hard X-rays, to
be directed by A. C. Brinkman of the
Space Research Laboratory of Utrecht
in the Netherlands and Herbert Gursky
and Herbert Schnopper of the Smith-
sonian Astrophysical Observatory in
Massachusetts respectively, will examine
a number of selected X-ray sources at
high resolution. Part of the work will
include time-studies of variable sources
such as pulsars, whose X-ray emissions
have periods as short as tens of milli-
seconds, as well as others that may have
to be watched for several days at a
time.

In part because of the pointing accu-
racy of the tri-axially stabilized satellite,
the X-ray observations of ANs are likely
to make major contributions to what is
expected to become the major branch
of satellite astronomy. A British-U.S.
cooperative satellite called UK-5 is
scheduled to be launched in October
carrying six X-ray instruments, with
four more to reach orbit in 1975
aboard another U.S. Small Astronomy
Satellite. After that, X-ray studies from
space will shift into high gear with the
1977 launch of the first High Energy
Astronomy Observatory (see p. 130).

For a rookie spacefarer, the Nether-
lands is already moving in sophisticated
company. O
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