
installs and services the AWSs in the Antarctic Peninsula area.
Expeditions Polaires Françaises installs and services the units
along the Adélie Coast. The Japanese Antarctic Research
Expedition installs and services those units near the Prince
Olav Coast. We were assisted at McMurdo by Naval Support
Force Antarctica-Meteorology, Byrd Surface Camp personnel,
and the crews of the Twin Otters, U.S. Coast Guard heli-
copters, and the LC-130s.
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Antarctic weather forecasting: 1993
CHARLES R. STEARNS and BRUCE B. SINKuLA, Space Science and Engineering Center, University of Wisconsin,

Madison, Wisconsin 53706

T
he University of Wisconsin Space Science and Engineering
Center provided daily weather forecasts for the cruises of

the RIV Nathaniel B. Palmer, R/V Polar Duke, and Polar Star
and for Palmer Station during 1993. Weather information was
also sent to the Naval Support Force Antarctica at
Christchurch, New Zealand, and McMurdo Station, Antarctica.

The most recent weather information available at the
Space Science and Engineering Center is the satellite-com-
posite infrared imagery from four geostationary satellites
(Meteosat-3, Meteosat-4, GOES-7, and GMS) and two polar-
orbiting satellites (NOAA-11 and NOAA-12). Composite
imagery, constructed every 3 hours, extends from the South
Pole to 4005 and provides an overview of the cloud systems
around Antarctica. The composite imagery is described by
Stearns and Young (1993 and Antarctic Journal, in this issue).

National Meteorological Center's medium-range forecast
(MRF) gridded model output is available at 0000 universal
coordinated time (UTC) and 1200 UTC for the Southern
Hemisphere. The five-channel global-area-coverage data
from the National Oceanic and Atmospheric Administration's
series of polar-orbiting satellites provides imagery of the fore-
cast area. Recent weather observations from the ships and/or
stations in Antarctica are available on a daily basis. Most of
the automatic weather station data (Holmes, Stearns, and
Weidner 1993) are entered into the Global Telecommunica-
tions System at 3-hour intervals. These data are ingested by
National Meteorological Center and are included in the
Southern Hemisphere surface analysis.

The forecast operation starts by viewing a series of 3-hour
infrared composite images. "Looping" these images allows
the forecaster to locate areas of storminess or cyclogenesis
occurring over the Southern Hemisphere. The 500-millibar
(mb) geopotential height analysis of the MRF model is over-
lain on the composite imagery. The latest available visual and
infrared global-area-coverage imagery is obtained for the area
around the forecast position. Accurate satellite interpretation
and a good understanding of antarctic meteorology are
important skills required of the antarctic weather forecaster.

The weather discussion includes details about the cur-
rent and future state of the weather. Important features from

satellite imagery, automatic weather station observations,
and the MRF are highlighted. The forecast product includes
graphical images, a weather discussion, and a specific 48-
hour forecast. The graphical image package available to the
user includes the following: an infrared composite satellite
image of the Southern Hemisphere; a 0000 UTC Southern
Hemisphere 500-mb height analysis; and 12-, 24-, 36-, 48-
hour MRF mean sea-level pressure forecasts for the ship/sta-
tion's area of operation. Specific 24-, 36-, and 48-hour fore-
casts are generated. Wind speed, wind direction, cloud cover,
visibility, and significant weather (if any) are the parameters
included in the weather forecasts. The weather forecast/dis-
cussion is sent directly to the ship or station via electronic
mail. The graphical image package is sent (via file transfer
protocol) to Antarctic Support Associates; from there, it can
be acquired by the ship or station. All forecast products and
meteorological data are archived at the University of Wiscon-
sin for forecast verification and case-study analysis.

The inconsistent performance of the MRF and sparse
conventional data create a challenging weather forecasting
environment. Erratic model performance can be attributed to
the coarse spacial resolution of the global MRF model and the
limited amount of antarctic data available.

Knowing what upcoming weather conditions will be is a
great help to antarctic personnel as they make logistical
decisions for the next couple of days. The research vessel
forecast users modify their operations, when possible, to
take advantage of the forecasts to increase their scientific
activities.

The forecasting effort was supported by the National Sci-
ence Foundation grants OPP 93-03569 and OPP 92-08864.
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