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"Superpressure Balloon Systems" 
by Vincent E. Lally

A fleet of 5000 to 10,000 plastic balloons can provide input data 

for computer-produced forecasts of global weather conditions which may be 

accurate up to three weeks in advance, a scientist from the National Cen

ter for Atmospheric Research (NCAR) in Boulder, Colorado, said today.

Speaking at the convention of the Institute of Electrical and Elec

tronics Engineers, Vincent E. Lally, who heads the NCAR Global Atmospheric 

Measurements Program, described such a system, which may be a reality ten 

years from now. Numerical models of the atmospheric circulation, which 

forecast the weather by making it "happen" in the electronic circuits of 

the computer faster than it happens in the real atmosphere, are now being 

developed and refined by several research groups in the United States.

But to forecast future weather, Lally said, the computer must be supplied 

with current data on wind, temperature, pressure, and humidity in the at

mosphere at levels up to 100,000 feet over the whole globe.

Radiosondes, the standard data-gathering tools of the weather services, 

provide such data, but only for locations where weather stations exist. 

Adequate data are not available for 80 percent of the Northern Hemisphere 

and more than 90 percent of the Southern Hemisphere. Meteorological satel

lites, which have provided extremely valuable photographs of large-scale 

cloud systems, cannot obtain the quantitative data needed for computer in

put, Lally said.

The one technique which now appears feasible for atmospheric data 

gathering on a global basis is the Global Horizontal Sounding Technique 

(GHOST). This technique is based on the use of superpressure GHOST bal

loons, made of Mylar plastic, which can fly at pre-selected levels of the 

atmosphere for months, or even years, at a time.

Since March of 1966, NCAR has been test flying GHOST balloons in the 

Southern Hemisphere. This program is aimed at determining how stable the
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balloons are in flight, how well they distribute themselves around the 

world, and how long they fly. If the GHOST balloons had an average life 

of only one week, the cost of a global system would be prohibitive. If 

they can stay up for two months or more, then the cost of an operational 

system would be quite modest, according to Lally.

Over 120 flights have now been made from Christchurch, New Zealand, 

and from McMurdo Station, Antarctica. The longest flight to date was made 

by a GHOST balloon that stayed up for 351 days, circling the globe 32 times 

at an altitude of about 40,000 feet.

Over 60 flights have been made at this altitude, with average life

times of about 3 months for balloons which were tested prior to launch.

At lower altitudes, icing has kept average balloon life under 10 days. 

However, new techniques are now being developed which promise to overcome 

the icing problem. Five recent flights at 30,000 feet, utilizing surface 

coatings which increase the balloon film temperature, and prevent the for

mation of frost on the balloon have averaged 45 days in duration.

During the Southern Hemisphere tests, the GHOST balloons have been 

tracked by a simple system which uses a sun-angle sensor and Morse code 

telemetry. The balloon-borne electronics package is inexpensive and non- 

hazardous to aircraft, but its accuracy would not be precise enough for 

an operational GHOST system.

Both the French EOLE Project and the NASA IRLS (Interrogation, Re

cording, and Location System) Project will provide accurate balloon loca

tion from satellite platforms. These systems will be tested in 1969. In 

their initial configurations, both systems are too expensive for an opera

tional program.

Now that the capability of the GHOST balloons has been established, 

Lally said, the next step will be to develop a low-cost, accurate, non- 

hazardous electronics system which can be used to locate balloons from 

satellites.
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