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The Ross Sea
data buoy project, 1986-1988

R.E. MORITZ*

Polar Science CenterIAPL
University of Washington

Seattle, Washington 98105

Arrays of drifting data buoys, deployed annually on the ice
canopy, provide the first synoptic measurements of surface air
pressure, temperature, and sea-ice motion over the Ross Sea
during winter. Air deployments of the buoys are carried out
during June, as part of the Antarctic Midwinter Airdrop mis-
sion conducted by the U.S. Air Force. Each buoy reports ap-
proximately 15 times per day. Raw measurements are
transmitted by satellite data link, using the ARGOS data-col-
lection system. Buoy positions are also determined by ARGOS.
The pressure and position data are available to weather fore-
casters through the Global Telecommunications System. For
scientific research, the raw data are edited, smoothed, and
interpolated to produce high-quality time-series and spatial
fields of surface pressure, temperature, buoy position, sea-ice

* Present address: Department of Meteorology, University of Wisconsin,
Madison, Wisconsin 53706.

velocity, and selected space derivatives of these quantities.
These data sets are stored on magnetic tape, for use by all
interested scientists. A data report, to be published annually
beginning in 1988, lists mid-day values of pressure, temper-
ature, and position for each buoy, together with 12-hourly
synoptic maps that show sea level isobars and daily average
ice velocity. Project research includes studies of the synoptic
meteorology, the general circulation of sea-ice and surface cur-
rents, and the ice budget of the Ross Sea region.

The buoys deployed to date are model TAD (Tiros Arctic
Drifter), manufactured by Polar Research Laboratory, Inc. Buoy
positions are determined by satellite doppler techniques. Anal-
yses of position time series for buoys at a fixed, known location
yield a root mean square error less than 300 meters for indi-
vidual measurements. In 1986, the buoys reported position
only. In 1987-1988, the buoys were equipped with sensitive
barometers (Paroscientific Digiquartz series 125-A W-002) and
thermisters (YSI 700 series). Comparison studies among sev-
eral buoys and a precision aneroid show that individual mea-
surements have root mean square errors less than 0.5 millibars
and 1.0°C, respectively. A port in the buoy hull allows changes
in surface air pressure to communicate directly with the ba-
rometer. The thermister measures temperature within the buoy
hull. In general, the measured temperature differs from the
ambient air temperature, depending on snow depth, ice thick-
ness, incident solar radiation flux, and the buoy's thermal in-
ertia. With one exception, the buoys are designed to operate
for 1 year, by which time they typically reach the marginal ice
zone, where they are destroyed by colliding floes. Buoy 3883,
deployed on iceberg B-9 in 1988, has a 3-year design life.
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The table lists information on the history of each buoy. Of
the 21 buoys air dropped during 1986-1988, 18 reported after
landing on the ice surface. All three buoys that failed to report
were deployed seaward of the Ross Ice Shelf, between McMurdo
and 174°W. Observations made during 1988 suggest that the
failures may have been caused by high winds (30-40 knots at
1,000 feet altitude), such that the buoys would tumble and
perhaps crash into irregularities in the ice surface after touch-
ing down. The parachutes of the two buoys that failed to report
in 1988 were observed to open and deploy properly. Chute
deployment was not observed in 1987.

The actual lifetimes of the 10 buoys that reported in 1986-
1987 ranged from 12 days to 226 days with a mean of 142 days.
Most of the buoys went off the air when they reached the
marginal ice zone. In 1987, the barometer port on buoy 7034
froze shut, rendering the pressure data unusable. The other
1987 buoys, and (as of this writing) all of the active 1988 buoys,
are reporting good pressure data.

Figures 1-3 show the ID number, deployment location (dot
nearest the ID number), and final position (X) for the buoys
in each year. The drift patterns in 1986 and 1987 suggest a
clockwise gyre, centered near 73°S 155°W. Taking advantage
of this hypothesized mean flow pattern, buoys were deployed
further east in 1988, in order to obtain longer time series (before
a buoy reaches the ice edge) and broader geographical cov-
erage.

In October, 1987, an iceberg with dimensions 160 by 40 kil-
ometers broke away from the eastern end of the Ross Ice Shelf
and began a slow northwestward drift. This iceberg, dubbed
B-9 on the charts published by U.S. National Oceanic and
Atmospheric Administration-Navy Joint Ice Center, moves
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Ross Sea Buoy Program
1986

Figure 1. Ross Sea buoy program, 1986.

mainly in response to currents, and its northward progress is,
therefore, substantially slower than that of the wind-driven
sea ice surrounding it. To track the motion of B-9 and to es-

Start and end dates and locations for Ross Sea data buoy trajectories.

	

Start
	 End

ID	 Date	Latitude	Longitude	Date	 Latitude	 Longitude	Duration

1986
3883	6/23/86

	70005S	174036'W	11/25/86
	

6529'S
	

15051'W	156 days
3884	6/23/86

	
72001'S	165003W	11/27/86

	
6833'S
	

148025'W	158 days
3885	6/23/86

	74058S	179051'W	11/29/86
	

66041'S
	

177 025'W	160 days

1987
7031
	

6/13/87
	

75°31 'S
	

176'24'W
	

10/20/87
	

64"22'S
	

176"07'E
	

130 days
7032
	

6/13/87
	74a38S	167000'W

	
10/31/87
	

6638'S
	

179003'W
	

141 days
7033
	

6/13/87
	

7630'S
	

169°59'E
	

Did not report
	 0 days

7034
	

6/13/87
	73a00S	1 76°00'E

	
09/24/87
	

66°56'S
	

15532'E
	

104 days
7036
	

6/13/87
	77a455	165"17'W

	
01/24/88
	

67"l 5'S
	

166°04'E
	

226 days
7037
	

6/13/87
	

77'30'S
	

179"50'W
	

10/24/87
	 67a28S	 15828'E

	
134 days

7038
	

6/13/87
	75a32S	162059'W

	
12/28/87
	 67a22S	 175'40'E

	
199 days

7039
	

6/13/87
	

74030'S
	

177'1 2'E
	

06/24/87
	 7352'S
	

17822'E
	12 days

1988
3883
	

6/30/88
	

7648'S
	

17305'W
	 Active'

7031
	

6/30/88
	75a335	164a59E	 Active a

7032
	

6/30/88
	76a43S	174050'E

	
Did not report

7033
	

6/30/88
	

76°48'S
	

17840'W
	 Did not report

7034
	

6/30/88
	76a34S	160028'W

	 Active 
7035
	

6/30/88
	76a08S	155a17W	 Active 

7036
	

6/30/88
	

74051'S
	150a18W	 Active a

7037
	

6/30/88
	

73©00'S
	

145°1 1W
	 Active 

7038
	

6/30/88
	

72°00'S
	

149022'W
	 Active 

7039
	

6/30/88
	71a07S	152"47'W

	 Active 

a As of 8 August 1988.
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1987

Figure 2. Ross Sea buoy program, 1987.

tablish a longer lasting barometric station in the Ross Sea, data
buoy 3883 was configured for a 3-year design life, and was
parachuted onto the surface of B-9. D. Barnett of the Joint Ice
Center has compared position reports from 3883 with satellite
images of B-9, and estimates that the buoy lies within 10 kil-
ometers of the geometric center of the iceberg.

Ross Sea Buoy Program
1988

Figure 3. Ross Sea buoy program, 1988.
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Subsurface currents in the southeast
Ross Sea
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Crary (1961) reported the results of ocean current observa-
tions made through the sea ice on Kainan Bay (approximately
78°10'S 162°30'W) in April and June 1957, and in July 1958.
Difficulties were noted with accumulations of "plate or scale
ice," seals taking a breather through the oceanographic hole,
and Ekman Current-Meter anomalies that may have been caused
by ice formation in the instrument. Nonetheless, a few dozen
good measurements were obtained over 15-120-minute inter-
vals at depths of 250-300 meters, mostly below the level of
shelf ice near Kainan Bay. The maximum recorded velocity

was 35.7 centimeters per second, the average of 12.2 centi-
meters per second, and the average direction near 330°. Crary
indicated that the currents were to some extent tidal and that
a predominance of directional currents toward the northwest
may have been due to the limited observation period. He also
discussed the likelihood of a wind-driven current near the ice
shelf front, and the probable effects of basal melting and freez-
ing of the ice shelf on the density field and resulting ocean
currents.

In February 1985, Oregon State University recovered Aan-
deraa current meters from a mooring site at 77°40.8'S 160°24.2'W,
about 10 kilometers north of the Ross Ice Shelf and 75 kilo-
meters northeast of Kainan Bay. Both meters on that mooring,
at 255- and 540-meter depths, showed prevailing currents be-
tween 310° and 350°. At 255 meters, a mean drift toward ap-
proximately 320° for most of 1984 (figure 1) agreed remarkably
well with the earlier Crary results. Departures from the per-
sistent north-northwestern flow, occurred primarily during the
winter and early spring months (mid-May through mid-Oc-
tober). This may have resulted from a reorganization of the
shelf water/deep ocean exchanges in response to sea ice for-
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