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Geophysical monitoring for
climatic change

DONALD H. PACK
Air Resources Laboratories

National Oceanic and Atmospheric Administration
Silver Spring, Maryland 20910

Amundsen-Scott South Pole Station has been
established as one of six planned clean air Geophy-
sical Monitoring Observatories where long-term
measurements are being made of atmospheric
constituents and related parameters that can in-
fluence climate or shed light on climatic processes.
During 1974 the geophysical monitoring program
at the South Pole was expanded and relocated in
the top two floors of the old South Pole Station's
aurora tower.

The monitoring programs operated by Donald
Nelson included the following:

(1) Collection of air samples in glass evacuated
flasks for later analysis of carbon dioxide concen-
tration by the National Oceanic and Atmospheric
Administration (N0AA) and the Scripps Institution
of Oceanography. A continuous carbon dioxide gas
analv7er was shipped for operation in 1974 but

Figure 1. Geophysical monitoring data acquisition system
at old South Pole Station.

was damaged during transit and thus was not
placed in operation.

(2) Dobson spectrophotometer measurements of
total ozone, weather and astronomical conditions
permitting.

(3) Continuous surface ozone measurements by
an electrochemical concentration cell (ECC) meter
and a chemiluminescent ozone meter manufac-
tured by MacMillan Electronics Corporation.

(4) Aitken nuclei measurements using an auto-
matic General Electric condensation nuclei
counter, a Gardner counter, and a Pollak counter,
the latter being operated for the State University
of New York.

(5) Continuous solar radiation measurements
during the austral summer using four Eppley pre-
cision spectral pyranometers, an Eppley ultra-
violet sensor, and a normal incidence pyr-
heliometer.

(6) Atmospheric turbidity measurements, austral
summer weather conditions permitting.

(7) A number of other measurements for co-
operative programs, including atmospheric elec-
tricity, riometer observations, and total aerosol
burdening by high-volume sampling.

Each of the continuous monitoring systems
was interfaced to a newly installed control and
data acquisition system (ICDAs) centered on a
NOVA 1220 computer. Shown in figure 1, the sys-
tem provided automatic instrument calibrations
and recorded all data on magnetic tape for later
processing.

Figure 2 shows the temporary solar radiation
platform in the foreground and the top of the
aurora tower with an aerosol/gas sampling mast
in the background.

The magnetic tapes from the ICDAS system were

Figure 2. Aurora tower with an aerosol sampling mast at
old South Pole Station. The temporary solar radiation plat-

form is in the foreground.
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returned to the NOAA Environmental Research
Laboratories, Boulder, Colorado. Although there
were significant problems created by radio fre-
quency interference, the year's data have been suc-
cessfully retrieved (reading the tapes backward
solved the problem).

South Pole ice crystal precipitation
studies using lidar sounding

and replication

experiment is to determine where ice crystals are
formed in the atmosphere and to study the sizes,
types, and relative concentrations of crystals under
different conditions. The ice crystal phenomenon
known as "clear sky precipitation" is of special
interest in these measurements. These lidar
measurements are the first in Antarctica.

The lidar has been interfaced with the station's
Hewlett-Packard 2100S computer and with ice
crystal precipitation data obtained during the
summer. Operation continued during the 1975
austral winter. Figure 1 shows the lidar installed
in the Skylab tower. The laser beam is directed
through a 122-centimeter-square aperture, and the
backscattered radiation returns through a large
double window.

VERN N. SiILF:Y, JOSEPH A. WARBURTON,
and BRUCE M. MORLEY

Laboratory of Atmospheric Physics
Desert Research Institute

University of Nevada
Reno, Nevada 89507

A new experiment combining a lidar (optical
radar) technique and an ice crystal replicator was
installed in the "Skylab" tower at Amundsen-Scott
South Pole Station during the 1974-1975 austral
summer. The lidar sends an intense, vertical pulse
of light from a dye laser and measures the back-
scattered radiation from particles in the tropos-
phere as a function of range. The replicator forms
replicas of ice crystals falling out at the surface.
Their shapes, sizes, and other characteristics pro-
vide data on growth times, temperature, and de-
grees of supersaturation. The purpose of the
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Figure 1. The dye-laser lidar instrumentation installed in the
Skylab tower at Amundsen-Scott South Pole Station.
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Figure 2. Range-corrected lidar return as a function of height
above the surface taken on 6 January 1975. The ice crystal
precipitation return can be seen underneath the intense

cloud signal at 1,400 meters.

VA

Figure 3. A typical replica taken during the same event as
figure 2. The crystal is about 400 micrometers in size.
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