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The National Science Foundation's Division of Polar Pro-
grams places automatic weather station units in remote areas
of Antarctica in support of meteorological research and op-
erations. The automatic weather station data are collected by
the ARGOS Data Collection System on board the National
Oceanographic and Atmospheric Administration (NOAA) se-
ries of polar orbiting satellites. Stearns (1988) gives the history

of the automatic weather station locations in Antarctica prior
to 1988, and Stearns and Weidner (1989) provide the locations
since 1989.

The basic units measure air temperature, wind speed, and
wind direction at a nominal height of 3 meters above the surface,
and air pressure at the electronics enclosure. Some units may
measure relative humidity at 3 meters and the temperature dif-
ference between 3 meters and 0.5 meters above the surface.

The table gives the ARGOS identification number, latitude,
longitude, elevation, and the latest start date for antarctic au-
tomatic weather station units operating during 1990. Figure 1
shows the locations for the units except for those that are too
close together to be clearly shown. Figure 2 shows the units
in the vicinity of the Reeves Glacier, and figure 3 shows the
units on the Ross Ice Shelf near Ross Island.

Some automatic weather station units are located in arrays
for meteorological experiments and others for operational pur-
poses. Any one unit may contribute to several experiments
and all contribute to operational purposes, especially the prep-
aration of weather forecasts for aircraft flights to and from New

Automatic weather station locations for 1990. The ID start date is the date on which the unit started with the listed ARGOS ID. The site
may have been In operation for a longer time with a different ID or the unit may have stopped and been repaired as is the case with

AWS 8903 at Byrd Station. Gill unit was not received during 1989. Elaine site is planned for reinstallation in 1990 and Gill site
should be repaired.

Site

Adélie Coast
D1O
D-47
D-80
Dome C
Port Martin
Cape Denison
Summer only stations
Byrd Station
Siple Station
Ross Island region
Marble Point
Ferrell
Jimmy
Mount Erebus
Pegasus North
Ocean Islands
Whitlock
Scott Island
Ross Ice Shelf
Marilyn
Schwerdtfeger
Gill
Elaine
Lettau
Martha II
Reeves Glacier
Manuela
Shristi
Sushila
Sandra
Lynn
Pat
Antarctic Peninsula
Larsen Ice
Butler Island
Uranus Glacier
Cape Adams
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ARGOS
ID

8912
8916
8919
8904
8914 U
8933 U

8903
8910

8906
8907
8925
8911 U,T
8927 U,T

8913
8928

8915
8924 U,T

8908 U,T
8900 U,T

8905 U,T
8909 U,T
8921 1
8923
8901 U,T
8931 U,T

8926
8902
8920
8917

Latitude

66.70'S
67.38°S
70.02°S
74.50'S
66.82'S
67.02'S

80.00'S
75.92°S

774305
78.02'S
77.87'S
77.50'S
77.970S

76.24'S
67.37°S

79.96'S
79.94'S
80.00'S
83.15'S
82.59'S
78.38'S

74.92'S
74.72'S
74.71'S
74.51'S
74.23°S
74.88'S

66.97'S
72.20'S
71.43'S
75.01'S

Longitude

139-800E
138.72°E
134.72'E
1 23.00'E
141.390E
142.68'E

1 20.00'W
83.92'W

163.750E
170.80'E
166.81'E
167.15'E
166.490E

168.700E
1 79.97'W

164.960E
169.830E
1 79.00'W
174.460E
1 74.27'W
1 73.42'W

163.60'E
161 .58'W
161.280E
160.420E
160.290E
163.10'E

60.55'W
60.34'W
68.93'W
62.53'W

Elevation
(in meters)

240
1,560
2,500
3,280

39
31

1,530
900

120
45

202
3,700

10

275
30

75
60
55
60
55
18

80
1,200
1,431
1,525
1,772

30

17
91

780
25

ID start
date

15 Jan 84
11 Jan 89
11 Dec 85
13 Jan 83
19 Jan 90
20 Jan 90

28 Jan 90
10 Dec 87

5 Feb 80
10 Dec 80
25 Jan 90
21 Nov 89
23 Jan 90

23 Jan 82
25 Dec 87

17 Jan 90
24 Jan 85

29 Jan 86
11 Feb 87

15 Feb 84
28 Dec 87
20 Jan 88
19 Jan 88
19 Jun 88
1 Jan 89

1 Jan 86
1 Mar 86
6 Mar 86

28 Jan 89
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Automatic weather station locations for 1990. The ID start date is the date on which the unit started with the listed ARGOS ID. The site
may have been in operation for a longer time with a different ID or the unit may have stopped and been repaired as is the case with

AWS 8903 at Byrd Station. Gill unit was not received during 1989. Elaine site is planned for reinstallation in 1990 and Gill site
should be repaired. (continued)

ARGOS
Site	 ID	 Latitude	 Longitude

"RACER Rock"	 8930 U	 64.160S	 61.54°W
Halley Bay	 8932	 75.500S	 26.65"W
South Pole Station
Clean Air	 8918	 90.00°S	 -

NOTES: U denotes relative humidity. T denotes vertical air-temperature difference.

Elevation	 ID start
(in meters)	 date

	

17	 6 Nov 89

	

52	 Mar 90

	

2,835	 28 Jan 86

Figure 1. Map of Antarctica showing the locations of the automatic weather station units for 1990. The units in the rectangle about Manuela
Site are shown in figure 2 and the units in the rectangle at Ferrell Site are shown in figure 3.
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Figure 2. Map of the locations of automatic weather station units in the Reeves Glacier area of Antarctica including Manuela Site.

Zealand and within Antarctica. The automatic weather station
units support the following research and operational areas:
• Barrier wind flow along the Antarctic Peninsula and the

Transantarctic Mountains,
• Katabatic wind flow down the slope to the Adélie Coast,

Reeves Glacier, Byrd Glacier, and Beardmore Glacier,
• Mesoscale circulation and the sensible and latent heat fluxes

on the Ross Ice Shelf,
• Climatology of Byrd, Siple, and Dome C stations
• Oceanography in the Ross Sea,
• Meteorological support for air operations at McMurdo, Ant-

arctica,
• Monitoring for possible aircraft landing sites. Slotten and Steams

(1987) and Stearns and Wendler (1988) give examples of the
research carried out with the automatic weather station units
in Antarctica. Savage and Steams (1985) present climatological
information collected by the units in Antarctica.
The automatic weather station unit at "RACER Rock" was

installed by Tony Amos, University of Texas. This unit is in

support of the Research on Antarctic Coastal Ecosystem Rates
(RACER) project in the Gerlach Strait. The Polar Duke trans-
ported the personnel and equipment to the area. The unit was
installed on a rock named, as yet unofficially, "RACER Rock."

The unit installed at Pegasus Site in January 1989 was re-
moved in November and installed on the highest point of
Mount Erebus. The Mount Erebus unit should be useful to the
Naval Support Force, Antarctica, Meteorology Office for air
operations.

Three automatic weather station units were shipped to Hob-
art, Tasmania, and loaded on the M/S Astrolobe of Expeditions
Polaires Francaises (EPF) along with Gerd Wendler, R. Flint,
and Didier Simon of EPF. Automatic weather station units
were installed at Port Martin and Cape Denison. The locations
of the two sites are shown in figure 1 and other details are
given in the table. The third unit will be installed during austral
summer 1990-1991. The installation was not possible within
the allotted ship time due to stormy weather. The three units
are equipped with a Vaisala wind speed sensor. The output
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Figure 3. Map of the Ross Island area of Antarctica showing the locations of Ferrell, Jimmy, and Pegasus North sites.

is a 5-second average rather than the instantaneous value
measured with the Aerovane. The Vaisala anemometer is lo-
cated on the south end of the extended boom. The Aerovane
is downwind of the Vaisala anemometer for the prevailing
wind direction at the locations along the Adélie Coast.

C.R. Stearns and George Weidner arrived in McMurdo, Ant-
arctica, on 2 January 1990. The radioactive thermal generator
used to power the automatic weather station unit at Ferrell
Site was dug out of the snow and removed by helicopter to
McMurdo. The only remaining radioactive thermal generator
used for the automatic weather station units in Antarctica is
at Dome C. The tower at Ferrell Site was raised 5 feet and a
battery powered unit was installed retaining the ARGOS ID
of 8907.

The automatic weather station unit installed at Byrd Station
in January 1989 stopped shortly after the LC-130 carrying George
Weidner took off for the return flight to McMurdo. The unit
was returned to McMurdo in January 1990, repaired, and re-
turned to Byrd Station for installation by the Naval Support
Force, Antarctica, weather observer. Marilyn Site unit was re-
placed on a return flight from South Pole by an LC-130. The
automatic weather station transmitter frequency had changed
enough that the unit was no longer received by the ARGOS
system.

A unit was installed at the north end of the experimental
ice runway near the Mellor Chalet. The table gives the location
information for the site named Pegasus North and the location
is shown in figure 3.

The unit at Pat Site fell down in November 1989. The per-
sonnel from the Italian Base at Terra Nova Bay reinstalled the
tower their way. Marine science technicians from the Polar
Star replaced the Aerovane and removed AWS-8929 from near
the Snow Cave on Inexpressible Island and returned the unit
to Byrd Polar Research Center.

The data are available on paper as 3 hourly values of wind
speed, wind direction, air temperature, and pressure for each
month including a monthly summary (Keller et al. 1989). The
three hourly data are available on 5.25- and 3.5-inch magnetic
disks (high or low density) in IBM format and include any
additional data that may be available such as the vertical air
temperature difference and relative humidity. The complete
data set is available on magnetic tape.

The automatic weather station program is supported by Na-
tional Science Foundation grants DPP 86-06385 and DPP 88-
18171. The British Antarctic Survey installs and services the
automatic weather station units in the Antarctic Peninsula area.
Expeditions Polaires Francaises installs and services the units
from D-10 to D-80 and along the Adélie Coast. Members of
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the Italian National Antarctic Research Programme reinstalled
the unit at Pat Site.
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Wind speed events
and wind direction

at Pegasus site during 1989

CHARLES R. STEARNS and GEORGE A. WEIDNER
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On 22 January 1989 an automatic weather station unit was
installed on the Ross Ice Shelf between the ice shelf edge and
White and Black islands at the blue ice region being considered
for an aircraft runway (figure 1). The purpose of the automatic
weather station unit was to monitor the meteorology of the
blue ice region to find out if the site is satisfactory for aircraft
operations. The automatic weather station location was 77.97°S
166.49°E near the site of the downed aircraft Pegasus. The unit
operated until 11 November 1989 when the it was removed
for installation on Mount Erebus.

The blue ice in the area of the Pegasus aircraft is unusual
when compared to nearby locations such as the present site
of Williams Field. The presence of blue ice indicates that at
sometime in the past the snow was extensively melted and
refrozen to form the blue ice. The depth of the blue ice also
indicates that the melting and refreezing may have occurred
almost annually. Sublimation and deposition of moisture may
occur in the blue ice area.

Previous experience has shown that the wind field around
obstacles when the vertical static stability of the atmosphere
is very high is strongly influenced by the obstacles. On the
Ross Ice Shelf near Ross Island, the variation in the horizontal
wind flow is largely determined by the obstacles. Examples of
the wind flow are shown in Slotten and Stearns (1987) and
Stearns and Wendler (1988).

The Pegasus automatic weather station unit was equipped
with a relative humidity sensor at 3 meters and with ther-
mocouples to measure the vertical temperature difference be-
tween the nominal heights of 0.5 and 3.0 meters. Combining
the air temperature, vertical air temperature difference, relative
humidity and wind speed with appropriate theory of profile
structure in the surface layer of the atmosphere estimates can
be made of the sensible and latent heat flux from the to the
atmosphere. The results show that melting of the snow did
not occur during the record period. The maximum air tem-
perature recorded was below zero. The maximum temperature

at Ferrell and Marble Point sites is above freezing in January
and December, 1989. Any melting of the snow or ice is most
likely to occur during the months of December and January.
The table shows that the winter temperatures at Pegasus site
are low enough to freeze liquid water on or near the ice surface.

The Pegasus Site wind data used for analysis was the 3
hourly observation selected from the complete data set ob-
tained from Service ARGOS on magnetic tape. The wind speed
and the wind direction are recorded on the 3 hourly data sets
as 0 if the wind speed is less than 0.5 meters per second.

The wind direction is sorted into categories 100 wide using
intervals of 0<DD< = 10.....350<DD< = 360 where DD is
the wind direction. The number of times the wind direction
is in each category is determined for the period and converted
to a wind direction frequency rose in percent using the total
number of wind direction observations. The results are shown
in figure 1 as the wind direction frequency rose around a point
in each wind direction category. The most frequent wind di-
rection as shown in figure 2 is from 450 and the second most
frequent wind direction is centered along 165'±45'. The di-
rection of the experimental runway constructed during austral
summer 1989-1990 is 165°.

After the wind directions are sorted into categories the wind
speeds in each direction are sorted into 1 meter per second
categories. At the same time, the average wind speed in each
wind direction category is determined. The results are shown
in figure 2 as mean wind speed versus wind direction category.
The graph clearly shows that the wind speed along the sector
centered at 165'± 45° has very high mean wind speeds. When
compared to other automatic weather station units in the Ross
Island area the wind speeds are the highest. The highest ob-
served wind speed at Pegasus Site is 33.8 meters per second
(table) corresponding to about 68 knots.

Figure 3 shows the wind speed versus time for September
1989. The highest observed wind speed was 33.5 meters per
second for the month. All of the wind speeds above 10 meters
per second are from 165'± 450• The high wind speeds can last
for several days. The problem now is how to predict the high
wind speeds with certainty.

The table gives the mean temperature, mean wind speed,
maximum temperature, and maximum wind speed for nearby
automatic weather station units. Ferrell site is shown in figure
1, and Marble Point site is on the west side of McMurdo Sound
and west of Mount Erebus. The mean temperature for February
through October 1989 is -26.3 ° C, Pegasus: -27.5 ° C, Ferrell;
-20.3 0 C, Marble Point. Pegasus site is 1.2 0 C warmer than
Ferrell site at the same latitude. The average wind speeds for
February through October 1989 are: 5.9 meters per second,
Ferrell; 5.0 meters per second, Pegasus; 3.5 meters per second,
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