Up, Up and Away...

Jimmy Russell and Joe Goudsward

or over 60 years, upper air observations have

been made by the National Weather Service
(NWS) with radiosondes. The radiosonde is a small,
expendable instrument package that is attached to a
weather balloon filled with hydrogen or helium. As
the radiosonde rises at about a 1,000 feet/minute,
sensors measure the pressure, temperature and
relative humidity of the atmosphere. These sensors
are linked to a battery powered, radio transmitter
that sends the measurements to a receiver on the
ground. By tracking the position of the radiosonde in
flight, wind speed and direction aloft is obtained.

The radiosonde flight can last
more than two hours, and can
ascend to more than 100,000
feet. It may also move than 100
miles or more from the where it
was released. During the flight,
the radiosonde is exposed to
temperatures as cold as -130° F
and an air pressure only few
thousandths of what is found on
__the Earth's surface. When the
% = halloon has expanded and burst,
~asmall parachute slows the de-
scent of the radiosonde, minimizing the danger to
lives and property on the ground.

Only about 20 percent of the approximately 75,000
radiosondes released by the NWS each year are
found and returned to the NWS for reconditioning.
These rebuilt radiosondes are used again, saving the
NWS the cost of a new instrument. If you find a ra-
diosonde, follow the mailing instructions printed on
the side of it. You will not be charged for postage.

Although all the information from the flight is used,
data from the surface to the 400 millibar pressure
level (about 23,000 feet) is considered minimally ac-

ceptable for NWS operations. Thus, a flight may be
deemed a failure and a second radiosonde released if
the balloon bursts before reaching the 400 millibar
level pressure level. A second release may also occur
if more than 6 minutes of pressure and/or tempera-
ture data between the surface and 400 millibars is

missing.

Worldwide, there are nearly 900 upper-air observa-
tion stations. Most are located in the Northern Hemi-
sphere and all observations are usually taken at the
same time each day (5:00 a.m. and 5:00 p.m. CST),
365 days a year regardless of the weather conditions
at the time. Observations are made by the NWS at
92 stations - 69 in the lower United States, 13 in
Alaska, 9 in the Pacific, and 1 in Puerto Rico. Accu-
rately predicting the weather requires observations
of the upper atmosphere. Radiosonde observations
are the primary source of upper-air data and will re-
main so.
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The above graph shows what an upper air sounding
looks like. The temperature plot is the line on the
right and moisture is plotted on the left. Wind speed
and direction, along with numerous calculated pa-
rameters, are located to the right of the plots.
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