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8903 - Byrd

Location: 80°S, 120°W.

Hex 1id: 8B1DC

Elevation 1530 meters.

Power: 6 VDC supplied by RTG

Aerovane: O01d was 3-78-014.
New is 00-00-01.

Wind direction polarity verified before removal.

Deployed: 5 February 1980 by Stanford.

Field Calibration:

8 December 81 0400 Z by Savage and Lt. Whitlock

Test Set

Parameter Input Output Difference
temperature -12.8 C -12.9 C +0.1 C
pressure 814.5 mb (Paulin) 811.4 mb -4.1 mb

812.4 mb (Byrd obs) 81ll.4 mb -1.0 mb
inst wind speed 36.1 m/s * 43.2 m/s +19%
inst wind direction N Odeg ———-
mean wind speed 1-2 m/s 1.1 m/s ?
mean wind direction N Odeg  ———=
voltage 6.4 volts 5.9 volts -0.5 volts

* wind speed simulated

Modifications:

by calibration voltage

1. Minimum thermometer installed
2. Reflective temperature probe shroud and insulating bushing installed.

3. Aerovane replaced

Comments:

1. Pressure of 815.5 mb was obtained from the Paulin microbarometer carried
Pressure value of 812.4 mb was obtained from the

with us from McMurdo.

Byrd Surface Camp microbarograph, and this should be a less accurate

reading.
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8904 - Dome Charlie

Location: 74°30'S, 123°00'E Elevation 3280 meters.

Hex id: 8B208

Power: 6 VDC supplied by RTG.

Aerovane: 01d aerovane was 1544. New aerovane is 3-78-005.

Deployed: 4 February 1980 by Stanford University.

Modifications: 17 December 81 0200 Z by Thompson and Lt. Whitlock.

1. Reflective temperature probe shroud and insulating bushing installed.
2. Aerovane replaced.

Comments:

1. No calibration readings taken.
2. We assume that this AWS also overestimates the wind speed by about 15%.



Location:

Hex id:
Power:

Aerovane:

Deployed:

8905 - Manning

78°46'S, 161°04'E. 11 nm south of Minna Bluff on the
Ross Ice Shelf at an elevation of 60 meters.

8B25B
6 VDC supplied by RTG.

01d was 00-00-01. Wind direction polarity verified before removal.
Aerovane was missing the top washer which lowered the slip ring
contacts and this may be significant since this station produced
erratic wind speed data last year. New aerovane is 3-78-10, which
was reworked after being removed from Marble Point the previous week.

25 November 80 by Savage, Paschal, Lt. Evans, and Lt. Cmmdr. Smith

Field Calibration: 1 December 1981 0400 Z by Stearns, Savage, Thompson and

Lt. Whitlock.

Test Set
Parameter Input Output Difference
temperature -4.4 C -3.8 C +0.6 C
pressure 977 .2 mb 977 .7 mb +0.5 mb
inst wind speed 38.5 m/s * 43.5 m/s +13%
inst wind direction WNW 314 deg —_——
mean wind speed 1-3 m/s 3.0 m/s ?
mean wind direction WNW 309 deg ————
*Wind speed simulated by calibration voltage

Modifications:

1. Minimum thermometer installed.
2. Reflective temperature probe shroud and insulating bushing installed.
3. Aerovane replaced.

Comments:

1. Orientation of aerovane verified using theodolite to take sun sight and
determine true north.
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Location:

Hex id:
Power:

Aerovane:

Deployed:

8906 - Marble Point

77°26'S, 163°45'E at an elevation of 120 meters (not 40 meters as
previously believed).

8B2AE
6 VDC supplied by RTG

01d was 3-78-10. Wind direction polarity verified before removal.
Wind speed generator had failed due to broken wires. New aerovane
is 11-80-07 which is one of the 2 new aerovanes purchased in 1981.
Note that this aerovane has not had slip ring solder joint reworked
(we only discovered the problem with the slip ring after our return
from Marble Point and Asgard).

5 February 1980 by Stanford University

Field Calibration: 27 November 81 2330Z by Stearns, Savage, Thompson and

Lt. Whitlock.

TIP

Parameter Input Output Difference
temperature -2.5 C -3.0C -0.5 C
pressure 968.1 mb 967 .6 mb -0.5 mb
inst wind speed 2-4 m/s 3.5 m/s ?

inst wind direction S 167 deg @ —————
mean wind speed 2-4 m/s 3.0 m/s ?

mean wind direction S 180 deg ——————
RTG voltage 5.0 VDC 4.8 VDC -0.2 VDC

Modifications:

1. Reflective temperature probe shroud and insulating bushing installed.
2. Minimum thermometer installed.
3. Aerovane replaced. B

Comments:

1. ARGOS Test Set did not function due to low battery power and lack of
external power source. As a result it was not possible to determine
the wind speed accuracy as was done at other stations. We suspect that
this station reports winds 10 - 207 too high as is the case with all
other stations that have been checked with ARGOS Test Set.
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8908 - Asgard

Location: 77°36'S, 161°04'E at an elevation of 1750 meters.
Hex 1d: 8B317
Power: 6 VDC supplied by RTG

Aerovane: 01d was 12-78-16. Wind direction polarity checked before removal and
found to be reversed. Therefore all wind direction data since
9 December 1980 needs to be corrected. Wind speed generator had
failed due to broken wire on slip ring just like at Marble Point.
New aerovane is 11-80-11 which is one of the new ones. Note that
this aerovane has not had slip ring solder joint reworked.

Deployed: 5 February 1980 by Stanford University.

Field Calibration: 28 November 1981 0400 Z by Stearns, Savage, Thompson and
Lt. Whitlock

TIP
Parameter Input Output Difference
temperature -12.8 C -12.7 C +0.1 C
pressure 800.6 mb 794 .4 mb -6.2.mb
inst wind speed 2-4 m/s 3.9 m/s ?
inst wind direction S 181 deg @ -————-
mean wind speed 2-4 m/s 3.5 m/s ?
RTG voltage 6.4 VDC 5.0 VDC -1.4 VDC

Modfications:

1. Minimum thermometer installed.
2. Reflective temperature probe shroud and insulating bushing installed.
3. Aerovane replaced.

Comments: 3

1. ARGOS Test Set did not function due to low battery voltage and lack of
external power source. As a result it was not possible to determine the
wind speed accuracy as was done at the other stations, but we suspect
that this station reports winds 10-207% too high as is the case with all
the other stations that were checked with the ARGOS Test Set.

2. The tower had blown over during the past winter. We reinstalled the
tower using heavier ropes and chain. A theodolite was used to determine
true north from a sun sight in order to correctly orient the aerovane.

3. The correction for wind direction from 9 December 1980 until 28 November
1981 is:

correct wind direction (deg).= 360 - o0ld wind direction (deg)
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8909 - Siple

Location: 75°56'S, 84°15'W. Elevation approximately 900 meters.

Hex 1d: 8B344

Power: 6 VDC from power supply run off station power.

Aerovane: 11-80-11 used for testing. 3-78-12 deployed.

Deployed: 31 December 1981 by Siple crew.

Calibration: 25 November 81 0400 Z at McMurdo lab.

Test Set
Parameter Input Output Difference
inst wind speed 38.9 m/s * 44.6 m/s +157%

19.5 m/s * 22.3 m/s +157
inst wind direction 000 degrees 358 degrees = =———=
mean wind speed 19.5 m/s * 22.3 m/s +15%
mean wind direction 000 degrees 000 degrees _——
anemometer .50 volts (1800 rpm) 131 bits

*Wind speed simulated with calibration instrument

Modifications:

1.
2.
3.

4.
5.

RTG regulator diode removed.

Heater circuit and diode removed.

Low-output generator anemometer installed. Voltage appears in frame 7
word 1.

Reflective temperature probe shroud and insulating bushing installed.
Minimum thermometer installed.

Comments:

1.
2.

3.

4.

Power consumption is 135 mA at idle; 1.5 A at transmit.

Antenna used was the one returned from Asgard. This antenna may have
been damaged last season and should be replaced.

Temperature and pressure input/output was measured and found to be

in very good agreement, but numbers were not written down.

40 PS-6200 6-volt gel cell batteries, 8 2.5 watt solar panels and a
shunt regulator should be sent down to Siple early next season so that
the AWS may continue to operate after closing.
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8910 - Laurie
Location: 77°33'S, 169°54'E. 8 miles east-southeast of Cape Crozier on the
Ross Ice Shelf at an elevation of approximately 20 meters.
Hex 1d: 8B3B1

Power: 36 6-volt PS-6200 gel cell batteries. Eight 2.5 watt solar panels
and a shunt regulator are used for recharging.

Aerovane: 12-78-09 installed.
Deployed: 15 December 81 by Stearns and Savage.

Calibration: 27 November 81 0400 Z at McMurdo 1lab.

Test Set

Parameter Input Output Difference
temperature 14.4 C 15.3 C + .9¢C
pressure 978.7 mb 978.6 mb - .1 mb-
inst wind speed 38.9 m/s * 43.2 m/s + 11%

19.5 m/s * 20.9 m/s + 7%
inst wind direction 0 deg 0 deg —————
mean wind speed 19.5 m/s * 20.9 m/s + 7%
mean wind direction 0 deg 0 deg S
anemometer <50 volts (1800 rpm) 132 bits

«25 volts (900 rpm) 65 bits
*wind speed simulated with calibration instrument

Field Calibration: 15 December 1981 at time of installation
Parameter Input TIP output Difference
temperature -1.7 C -2.5 C + 0.8 C
pressure 976 .6 mb 983.6 mb + 7.0 mb
inst wind speed 15-20 kt 16 kt e
inst wind direction NNW 329 deg ———m
mean wind speed 15-20 kt 16 kt | ===
mean wind direction NNW 309 deg ———————
battery voltage 6.33 volts 5.4 volts -0.9v
Modifications:

1. RTG regulator diode removed.

2. Heater circuit and diode removed.

3. Low output generator anemometer installed. Voltage appears in frame 7 word 1.
4. Minimum thermometer installed.

5. Reflective temperature probe shroud and insulating bushing installed.
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Comments:

1.

2.

3.

Power consumption is 135 MA at idle; 1.5 A at transmit.

The ARGOS test set was not taken to the installation site due to helicopter
load limits.

Discrepancy in pressure between measured value in field and value delivered
by TIP is large. The December data tape confirms the TIP reading, and the
calibration coefficients for the pressure sensor has been checked and are
correct. On the previous day the barometers were used at 8911 and agreed
very well with the pressure reading from that AWS. Also, 2 barometers were
used and several readings were taken with each over a period of an hour.
Therefore it appears that the pressure sensor in the AWS has drifted and is
now reporting pressures that are 7 mb too high.
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Location:

Hex 1d:

Power:

Aerovane:

Deployed:

8911 - Jimmy

77°48'S, 166°43'E. The AWS is located near Arrival Heights about
2.5 nm north-northeast of McMurdo. Elevation approximately 200 meters.

8B3E2

6 VDC from 18 PS-6200 6 volt gel cell batteries. Nine 12 volt gel cells
and one 10 watt solar panel are used with a shunt regulator to recharge
the batteries. This configuration was necessary when we discovered that
the AWS drew more power than expected and there were not enough 6 volt
batteries available to power both this station and 8910 through the
winter.

3-78-009 installed.

Initial deployment on 5 Dec. 81 by Stearns, Savage, Thompson, and

Lt. Whitlock. We returned on 7 December 81 in order to strengthen
the supporting structure and take readings with ARGOS Test Set.
Batteries were not buried due to the very hard ice covering the area.

Calibration: 1 December 81 2300 Z at McMurdo Lab.

Test Set
Parameter Input Output Difference
temperature 8.8 C 9.3 C + .5C
9.0 C 9.4 C + .4 C
8.3 C 9.5 C +1.2 C
8.9 C 9.0 C + .1 ¢C
pressure 981.8 mb 982.1 mb + .3 mb
981.4 mb 981.9 mb + .5 mb
981.3 mb 981.8 mb + .6 mb
980.9 mb 981.3 mb + .4 mdb
inst wind speed 38.9 m/s * 45.1 m/s + 16%
19.5 m/s * 22.4 m/s + 15%
inst wind direction 270 deg 269 deg —-_——
mean wind speed 19.5 m/s * 22.0 + 13%
mean wind direction 270 deg 270 deg ——
anemometer 2.39 volts (1800 rpm) 81 bits
1.19 volts (900 rpm) 41 bits
voltage 7.2 volts 6.3 volts -.9 volts

*Wind speed simulated with calibration instrument
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Field Calibration:

7 December 81 0300 Z by Savage, Stearns and Thompson

Parameter Input Test Set Output Difference
temperature 1.7 C l.1 C -0.6 C
pressure 962.4 mb 962.3 -0.1 mb
inst wind speed 36.7 m/s * 42.7 m/s + 16%

inst wind direction ENE 56° ————
mean wind speed 36.7 m/s * 42.7 m/s + 16%
mean wind direction ENE 45° —
anemometer 1.56 volts 49 bits

battery voltage 6.2 volts 5.2 volts -1.0 volts

*Wind speed simulated by calibration voltage

Modifications:

1. High output generator anemometer installed.

word 1.

2. RTG regulator diode removed.

3. Heater circuit and diode removed.
4. Reflective temperature probe shroud and insulating bushing installed.
5. Minimum thermometer installed.

Comments:

1. Power consumption 135 mA at idle; 1.5 A at transmit.
2. 22 more 6-volt batteries and 20 watts of 6-volt solar cells should be added

next season.
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Location:

Hex 1d:

Power:

Aerovane:

Deployed:

8913 - Whitlock

76°05'S, 168°20'E on Franklin Island.
Elevation approximately 300 meters.

8B44A

12 VDC supplied by 9 PS-12360 gel cell batteries in parallel. One
10 watt solar panel used for recharging batteries. Shunt regulator
used to prevent overcharging.

3-78-012 used for testing. 00-00-00 deployed.

23 January 1982 by Lt. John Whitlock, NSFA. Transportation to the
island was via the Coast Guard icebreaker Glacier and shipboard
helicoptor.

Calibration: 27 November 1981 at McMurdo 1lab.

Test Set .
Parameter Input Output Difference
temperature 17 C 17.1 C =
pressure 978.9 mb 978.7 mb - 0.2 mb
inst wind speed 38.9 m/s * 45.7 m/s + 17%
19.5 m/s * 22.8 m/s + 17%
inst wind direction 60 deg 58 deg @@= =———-
360 deg 359 deg e
mean wind speed 38.9 m/s * 45.4 m/s + 17%
mean wind direction 60 deg 45 deg - 15 deg
anemometer «50 volts (1800 rpm) 141 bits
.25 volts (900 rpm) 68 bits
*wind speed simulated with calibration instrument
Modifications:
1. Reflective temperature probe shroud and insulating bushing installed.
2. Low output generator anémometer installed. Voltage appears in frame 7
word 1.

3. Minimum thermometer installed.

Comments:

1. Power consumption 12 mA at idle; about 1 A at transmit.
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8. Suggestions for Next Season

Replace wind direction pots on all aerovanes.

Batteries and solar panels to Siple, Jimmy, and Laurie.
New tower sections to all Ice Shelf stations and to Siple.
Platforms for RTG's on Ice Shelf.

Generator anemometers for those stations not currently equipped.
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VI. Annpal Summary
Antarctic automatic weather stations

CHARLES R. STEARNS

Department of Meteorology
University of Wisconsin
Madison, Wisconsin 53706

Automatic weather stations (AwS) measure wind speed and
direction, air temperature at a nominal height of 3 meters, and
atmospheric pressure. Data are telemetered to polar-orbiting
satellites every 200 seconds and are updated every 10 minutes.
(For additional details, see Stearns and Savage 1981, and Savage,
Stearns, and Teague 1981.)

Mike Savage and I, from the University of Wisconsin Depart-
ment of Meteorology, were at McMurdo from 18 November to 17
December 1981, and William Thompson, from the Naval
Postgraduate School, was there from 18 November to about 26
December—all of us in support of the Aws units. Duning the
season, four additional stations were installed (at Siple Station:
on Franklin Island; on Starr Glacier northeast of McMurdo; and
east of Cape Crozier, Ross Island, on the Ross Ice Shelf), bring-
ing to 13 the total number of operating aws units. (See figure 1
for the locations of the new stations in the McMurdo area: also
see the table for the coordinates and elevation of the 13 stations.)
In addition, during the 1981-82 season, the Asgard, Manning,
Marble Point, Dome C, and Byrd stations were serviced, the
aerovanes that measure wind speed and direction were re-
placed with serviced units, and output data. as determined by
the ARGOS test set, were checked against the measured pres-
sure, air tempertaure, wind speed, and wind direction. For a
complete description of the 1981-82 fieldwork and calibration
results, see Savage and Stearns (1982).

Three AWS units were to be deploved in the Antarctic Penin-

sula region— on the Larsen Ice Shelf, on Butier Island. z=nd at

Fossil Bluff—during 1981-82. However, on 18 November a
strong wind damaged the two British Antarctic Survey (BAS)
twin otter aircraft that were to be used, and the stations were not
deployed. (It was just as well, because the AWs units were not
operating properly and at that time the reason was not known.
Later it was found that in reversing the leads to one wind vane,
so that the wind direction was correct, the common connection
to the anemometer was connected to the reference power sup-
ply instead of to the ground. The reference voltage was thus
unsteady and uncertain.) The BAS subsequently deployed two
units to Petite Rocks and to northern Adelaide Island.

Enough Aws units are now deployed in the McMurdo area so
that observations of the mesoscale circulation can be mads.
Figure 1 shows the resultant wind direction and mean data for
February 1982, the first full month of operation. Also shown in
figure 1 are the streamlines obtained by Simpson (1919) in July
1917. The July 1981 data from Manning, Ferrel, and Meeley
stations approximate the February 1982 resultant wind direction
and speed. The resultant wind direction is in substantial agree-
ment with Simpson’s observations.

Disturbances such as a change in wind speed or direction are
observed to propagate across the ice shelf. Figure 2 shows a
change in wind speed and direction which moved from the
south on 11 January 1982. Three stations were used to estimate
the speed and direction of the disturbances. Using the arrival
times of the wind direction maximum at Jimmy, Laurie, and
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Meeley sites gives a propagation speed of 6.2 meters per second
and a direction of 180°. The direction is close to the observed
wind direction prior to and after the event at Meeley and Laurie
sites. The speed is slightly higher than the surface wind speed.
The observed surface event probably is related to the at-
mospheric behavior within the boundary layer. The propaga-
tion speed and direction are uncertain because the timing error
is never less than 10 minutes and may be more, depending on
the time the satellite was available to receive the data transmis-
sion. The time interval from Meeley to Laurie site is 315 min-
utes, but can be in error by 10 minutes, or at least 3 percent. The
wind direction and speed disturbance were not observed at
Manning, but the data from Marble Point and Ferrel sites
showed changes similar to those at Jimmy, Laurie, and Meeley
sites. The air temperature and pressure time changes did not
agree well with the wind speed and direction changes.

This research was supported by National Science Foundation
grant DPP 79-25040.
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Shtes, identification number, latitude, longitude, and elevation for
13 aws units operating properly as of 1 February 1982

Elevation
Site ID Location (meters)
D-10 8901 66°42'S 139°50'E 267
Byrd 8903 80°00'S 120°00'W 1,530
Dome C 83904 74°30'S 123°00'E 3,280
Manning 8305 78°46'S 166°56'E 60
Marble Point 8906 77°26'S 163°45'E 120
Ferrel 8907 78°01'S 170°48'E 20
Asgard 8908 77°36'S 161°04'E 1,750
Siple* 8909 75°54'S  84°18'W 900
Laurie* 8910 77°33'S 169°54'E 20
Jimmy* 8911 77°48'S 166°42'E 200
Whitlock® 8913 76°05'S 168°20'E 300
Meeley 8915 78°31'S 170°11'E 20
D-57 8916 68°11'S 137°31'E 2,064

*New stations installed in November—-December 1981.
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Figure 1. Map of the McMurdo area showing Simpson’s 1917 stream-
lines and the resuitant wind direction for February 1982 from the aws
units. Included Is the monthly mean of air temperature (°C), station
pressure (millibars), scalar wind speed (meters per second), and
constancy of the wind. The barbs on the resultant wind arrow are for
the resultant wind speed (meters per second). Stations Jimmy, Lau-
rie, Whitlock, and Siple, were instailled during the 1981-82 austral
summer.
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Figure 2. Wind speed and direction at Meeley, Jimmy, and Laurie
sites, as a function of time of day, for 11 January 1982. The time
differences between the wind direction maximum gave a propaga-
tion speed of 6.2 meters per second from 180°.



