
Water vapor over the South Pole

H20 amount
Date	 (millimeters of precipitable water)

1 Dec 1978	 0.10
3 Dec 1978	 0.10

27 Nov 1979	 0.48
5Dec 1980	 0.35

One region of the spectrum has been observed in each of
the past 3 years. These data have been analyzed for the amount
of water vapor over the South Pole. As data in the table show,
the measured amounts are extremely low. Since water vapor
is one of the primary interferences for infrared astronomical
observations, the low water vapor amounts, plus high altitude,
make the South Pole a promising observation site. This is
further evidenced by the detection of solar emission lines from
our data (Murcray et al. in press) and the observation of solar
hydroxyl (OH) absorption lines (Goldman et al. in press).

The December 1980 spectra were analyzed for nitric acid
(HNO:) content. HNO3 is located primarily in a layer in the
stratosphere. The total amount is at a minimum at the equator
and increases toward both poles, and is larger in the winter
than in the summer. Figure 2 shows the results of a series of
aircraft measurements made in 1974, along with the South Pole
observation. The HNO: amount over the Pole is larger than
what we have observed elsewhere.

The research aircraft carried a spectrometer, cooled with
liquid helium, which measures the thermal emission of the
atmosphere. The emission depends on the amount of minor
and trace gases present. The spectrometer was also operated
in the 1978-79 season.

Measurements were made from the aircraft from California
to McMurdo and around the Antarctic Continent. Bad weather
at McMurdo limited the amount of data that could be obtained
this season. These data are being analyzed for fluorocarbons
11 and 12, HNO:, and O. The HNO: results will be useful in
understanding the large amount at the Pole, by showing
whether there is a sharp or a gradual increase from midlatitude
concentrations.

This research was supported in part by National Science
Foundation grants OFF 79-20187 and OFF 79-24307. Authors F.
J . Murcray and F. H. Murcray were in the field 11 November
to 15 December 1980; Barker was in the field during October
and November 1980.
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Figure 2. Nitric acid (HNO 3) amounts from various latitudes. Open
circles are measurements taken in 1974 during aircraft flights.
Black circle is the South Pole result from December 1980.
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X-band weather radar—Palmer
Station operation in the forecasting

mode
JOSEPH A. WARBURTON, ELSI REINHARDT, and L. G. YOUNG

Desert Research Institute
University of Nevada System

Reno, Nevada 89506

A fully computerized weather radar system having a wave-
length of 3 centimeters was installed at Palmer Station in 1977.

It operated successfully for three field seasons, obtaining data
on movements and intensities of storm systems as they
approach the Antarctic Peninsula in the vicinity of Palmer
Station. Data from two of these three seasons are being ana-
lyzed to study cellular structure of storms and the effect of the
mountain barrier on storm motions.

During the 1980-81 season, the radar system was modified
to provide weather forecasting capability to the station. This
involved installation of a storage oscilloscope display and a
time-lapse camera for recording precipitation echoes during
storms. The iso-echo contour display system was kept intact,
and the antenna could be operated in either a 360° or sector-
scanning mode. The Desert Research Institute (DRI) did not
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provide personnel for the winter-over program in 1980-81, so
agreements were made with Stanford University for their per-
sonnel to operate the radar system on an "as required" basis.
Necessary test equipment and calibration devices were avail-
able for maintaining the equipment in working order.

Data analysis continued on digital radar data taken in the
previous years. Two types of analyses were performed, one
using the Massachusetts Institute of Technology radar labo-
ratory facilities (with kind permission of Spiros Geotis and his
staff), the other using DRI computing facilities recently devel-
oped for this purpose. An example of the type of data display
generated by the second system is shown in the figure. Each
data point is obtained by averaging the reflected signal over
the equivalent of 1 square kilometer of the antenna beam. The
vertical projection of the data point above the base plane is
proportional to the radar reflectivity. The radar is located
approximately at the center of the display. The diagram is
oriented grid north-south as shown and covers an area of
approximately 2,500 square kilometers, the range being lim-
ited to that over which range corrections could be satisfactorily
applied to the data.

An attempt was made to obtain measurements to investigate
the relationship between radar reflectivity (Z) and precipita-
tion rate (R). The relationship is of the type Z = kR b ; for
snowfall in the U.S. midwest, K is approximately 1,000 and b
is approximately 2.2. However, this relationship is not well
established for a broad variety of snowfall conditions. An ice
crystal replicator was installed at the British Faraday Base,
some 60 kilometers south of Palmer Station, to record precip-
itation rates and ice crystal types, since these were needed for
determining the equivalent raindrop size distributions
needed for calculating and interpreting the Z-R relationships.

We had really excellent cooperation from the United King-
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A three-dimensional radar reflectivity computer graphics display
of a precipitating snowstorm surrounding Palmer Station. The
higher intensity echoes toward grid north were produced by the
glacier behind the station.

dom personnel at Faraday, but, unfortunately, the wind veloc-
ities at that base during precipitation periods were usually so
strong that precipitation rate measurements were very difficult
to obtain, and the crystal replicator was unable to obtain good,
reliable ice crystal information. In order to perform these
important measurements it will be necessary to redesign the
experiment for a tighter experimental control at Palmer Station
itself.

This research was supported by National Science Founda-
tion grant DPI' 78-21718.

1981 REvIEw	 201




