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Figure 3. Depolarization-sensitive lidar return from mixed-
phase cloud and mixture of rain and snow precipitation at
Palmer Station at 0142 Greenwich mean time on 10 October
1978. A = parallel lidar profile, B = perpendicular lidar
profile, C = depolarization.

were seen and the surface temperature was slightly greater
than 0°C. The lidar observes an intense return from a layer
between 500 meters and 750 meters and also a strong per-
pendicular return with an anomalously large depolariza-
tion peak at the top of the layer. The perpendicular return
and anomalous depolarization are apparently the result of
oriented crystals (other than plates) in a mixed-phase layer.
The lower portion of the return below 350 meters is pre-
cipitation where snow predominates, as indicated by the
depolarization values ranging from 0.3 to 0.5.

Other investigators who participated in the data reduc-
tion were Bruce Morley, Bruce Whitcomb, and Joseph
Warburton.

This research was supported by National Science Foun-
dation grant DPP 78-23835.
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High-resolution picture
transmission satellite receiver at
McMurdo Station aids antarctic

mosaic project
DONALD R. Wrnsr and CRAIG P. BERG

NOAA/National Earth Satellite Service
Washington, D.C. 20233

GLENN C. ROSENBERGER (U.S. NAVY, RETIRED)

Naval Support Force Antarctica
Port Hueneme, California 93043

Although automatic picture transmission (An) of
National Oceanic and Atmospheric Administration (No)
satellites has been available at McMurdo Station for a num-
ber of years, the National Science Foundation has installed
a new high-resolution picture transmission (HRVr) system,
which began operations on 12 January 1980. This system
not only provides useful images for operational meteor-
ological forecasts, but also can collect digital data on high-
density tapes 20 to 28 times per day. Thus, the HRFT satellite
data receiver can also play a research role for certain
projects and investigators.

The purpose of the NSF-purchased satellite data acquisi-
tion system is to facilitate weather forecasting and to pro-
vide a means for collection of NOAA satellite data for
research purposes. The "Antarctic Mosaic" project is one
NSF-funded research effort. It is a joint NOAA/USGS program.
No, with assistance from the meteorology division,
McMurdo Station, is collecting selected cloud-free data that
will be computer-rectified, enhanced, and enlarged to a
scale of 1:5,000,000. The resulting images will be sent to the
U.S. Geological Survey, where photogrammetrists will fit
the images into a stereropolar projection and add place
names, latitudes, and longitudes.

During January 1980—the first month the data-
acquisition system was in operation—cloud-free images
and tapes of about 40 percent of the Antarctic Continent
were recorded.

The NOAA satellites are in near-polar (inclination of ap-
proximately 99 degrees), sun-synchronous orbits. NoAA-6
crosses the equator at 0730 and 1930 local time, and TIROS-N
crosses at 0330 and 1530 local time. The nodal periods are
approximately 102 minutes and thus provide slightly more
than 14 orbits per day (Hussey 1979). The average altitude
is 833 kilometers for NOAA-6 and 870 kilometers for TIROS-N.

The advanced very-high-resolution radiometer (AvIR)
provides high-resolution visible and infrared data via real-
time transmission (HRPT) or via onboard recording (local
area coverage—LAc), with a resolution of 1.1 kilometers at
subpoint on four spectral channels. HRPr and LAC data are
used for day- and night-cloud mapping, sea-surface tem-
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acquires fewer orbits, commonly all orbits per satellite in
which the spacecraft is at least 10 degrees above the horizon
at some point along the suborbital track (see figure 2). The

temperature mapping, and land-surface mapping. Table 1
lists the AVHRR channel characteristics; table 2 lists the HRPT

characteristics.

Table 1. AVHRR channel characteristics

Resolution at WavelengthChannel	subpolnt	 Primary use(micrometers)(kilometers)

1	1.1	0.58-0.68	Daytime cloud and
surface mapping

2	1.1	0.725-1.10	Surface water
delineation

3	1.1	3.55-3.93	Sea-surface
temperature,
nighttime cloud
mapping

4	1.1	10.5-11.5	Sea-surface
temperature,
day/night cloud
mapping

Source: Hussey 1979.
'0.55-0.90 on TIROS-N.

Table 2. iiar system characteristics

Parameter	 hrpt characteristic

Line rate	 360 lines per minute
Data channels	4 (later satellites will have 5)
Data resolution	1.1 kilometers at subpoint
Carrier modulation	Digital split phase, phase modulated
Transmit frequency	1,707.0 megahertz (No.A-6)

1,698.0 megahertz (TIROS-N)
Transmitter power	5 watts
Polarization	 Right-hand circular
Spectrum bandwidth	Less than 3 megahertz

Source: Schwalb 1979.

The HRPT system consists of an EMR model 813 satellite
image processor, a Sangamo Weston Sabre IV tape drive,
and a Laserfax model 816 recorder (figure 1) located in the
meteorology office, building 165, McMurdo Station, and a
2.44-meter antenna installed in a tower directly opposite
the main entrance to building 165. The system is operated
and maintained by the U.S. Naval Support Force Antarc-
tica. A file of current imagery is kept at the meteorology
office, but aside from special requests from investigators, no
taped digital data will be stored. Investigators who require
satellite data on tape should discuss their needs with the
officer-in-charge of the meteorological office either at Mc-
Murdo or at his winter headquarters in Port Hueneme,
California.

At 770 51'S the McMurdo Station installation is the "most
polar" of all the data acquisition stations. This near-polar
location greatly increases the frequency of satellite over-
passes. Users within line-of-sight of the satellites can re-
ceive up to 16 minutes of real-time data directly from the
spacecraft. With the two-satellite NOAA system of polar
orbiters, it is possible to receive 28 orbits a day. However,
the direct readout facility at McMurdo Station routinely
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Figure 1. The iini receiving equipment at McMurdo Station.

Figure 2. Map of Antarctica showing the satellite reception
area at 00 and 100 elevation with the horizon. The actual
coverage by the scanner approximates the 0 0 circle; the 100
circle represents the limit of satellite signal reception with
the antenna at McMurdo.
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suborbital tracks are not identical from day to day owing to
the noninteger number of orbits per day.

The AVHRR scans from horizon to horizon perpendicular
to the direction of flight line, which allows coverage over
most of Antarctica. The zero-degree elevation circle in
figure 2 closely approximates the sensor coverage. Even
with this plentiful coverage, certain areas on the Antarctic
Peninsula and Queen Maud Land are not accessible by
direct readout. Recorded data—scheduled in Washington.
D.C., and received at Wallops Island, Virginia—must be
used for these areas.

The antarctic NOAA satellite mosaic project, when com-
pleted, will consist of approximately 35 rectified and en-
hanced satellite images fitted to a stereopolar projection at
a scale of 1:5,000,000. An overlay printing of a grid and
selected place names will identify and locate prominent
terrain features. It is believed that the detail in certain
remote areas will be superior to the older sketch maps.
Although Landsat images are currently used by the U.S.
Geological Survey for the preparation of photomaps, their
use is limited by the fact that Landsat cannot acquire images
south of 80° latitude. The Shackleton Range, the Pensa-
cola Mountains, and most of the Transantarctic Range he
outside of the Landsat orbit. Fortunately, the NOAA satel-
lites will cover the entire polar area albeit at diminished
resolution.

Figures 3, 4, and 5 are enlarged AVHRR channel 2 images
produced at the McMurdo Station HRPT receiving station;
certain selected geographic textures have been labeled for
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Figure 4. NOAA-6 AVHRR near-PR image (channel 2) of the
Ellsworth Mountains.

reference. These images have standard gray-scale enhance-
ment curves as programed by the station operators. Note in
figure 3 that the icebreaker-cleared channel to McMurdo is
readily discernible, as are the Dry Valleys.

The mosaic will be useful to geographers, cartographers,
geologists, glaciologists, and oceanographers. While it will
be considered an "uncontrolled" mosaic, the configuration
of the continent and the delineation of the ice shelves will
be rather well defined. Although it is impossible to give an
expected completion date, the target date for the collection
of cloud-free images is 1 February 1981. Current plans call
for publication of the mosaic as a U.S. Geological Survey
map.
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Figure 3. NOAA4 AVHRR near-
PR image (channel 2) of
Ross Island and vicinity.
Note the icebreaker-
cleared channel to Mc-
Murdo Station.
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Measurements of the katabatic
wind in Antarctica

Giw WENDLER
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During the austral summer 1979-80, as a part of the
U.S.-French joint experiment, three automatic weather sta-
tions (Aws) built by Stanford University were installed in

Antarctica to investigate the katabatic wind in the French
sector. One was placed on Dome Charlie (3,215 meters), the
other two at D17 (438 meters) and D10 (267 meters) near
Dumont d'Urville Station (66°4('S 140°01'E). Measure-
ments from these stations, together with those obtained by
the French scientists, are increasing our data base rapidly,
giving hope for a better understanding of this wind
phenomenon. This joint French-U.S. experiment will estab-
lish additional stations between Dome Charlie and D17, as
well as some stations around Dumont d'Urville, during the
coming season.

Stations at D10 and D17 were installed in January 1980
and at Dome Charlie in February; March 1980 was the first
month during which we obtained a full set of data from all
three stations. The wind velocities for the three stations are
given in figure 1. D10 and D17 have very similar wind
conditions, a result to be expected. The winds are steadily
downslope, changing their SSE direction very little. Winds
are strong, up to 128 kilometers per hour, and are expected
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