
AMRC operator of the desired data. At present, an UW-AMRC
operator has not been hired so any message requesting the
LAG data should be sent to "chucks@ssec.wisc.edu".

There is a need for direct science support at McMurdo to
address the scientific needs of any discipline that can be met
using the McIDAS. Once the UW-AMRC operator is selected,
then assistance will be available to users for application of the
LAG data to the scientific and operational needs of all disci-
plines operating in Antarctica and funded by the National Sci-
ence Foundation Office of Polar Programs. The license and
McIDAS user group fees are paid by the AMRG. McIDAS-
based software, which can be distributed as freeware to other
locations for operating on the LAG data, is being developed.

The data presently available at the UW-AMRG are as fol-
lows:
• LAG data from julian day 348, 1992 to julian day 022, 1994,

incomplete;

• SGIRI data from 1 November 1992 to the present, incom-
plete;

• AWS data from January 1980 to present;
• National Meteorological Center global gridded analysis

from January 1993 to present; and
• antarctic soundings from 1991 to 1993.
Additional antarctic data will continue to be collected for dis-
tribution to others.

The Antarctic Meteorological Research Center is support-
ed by the National Science Foundation grant OPP 92-08864.
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Large-scale surface pressure changes over Antarctica
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DAVID H. BROMwICH, Byrd Polar Research Center, Ohio State University, Columbus, Ohio 43210

L
arge-amplitude changes in surface pressure on the order of
15 hectopascals (hPa) occur regularly over Antarctica. Most

prominent is the annual march of pressure over the antarctic
interior. Schwerdtfeger (1967) has noted that such a surface
pressure trace contains an annual and half-yearly cycle with
maxima reached during the austral summer period and mini-
ma occurring in late winter. It is proposed that such large pres-
sure changes reflect variations in the mean mass transports to
and from the antarctic continent. Such transports are accom-
plished by a meridional circulation between the continent and
subpolar latitudes; the antarctic katabatic wind regime is
thought to be a critical component of the lower branch of the
meridional circulation. Unlike the case in middle latitudes, the
influence of extratropical cyclones on the surface pressure
field over the antarctic interior is thought to be limited since
the elevated ice topography acts as a buffer to the inland pene-
tration of cyclonic circulations (Mechoso 1981).

Seasonal pressure changes are most dramatic during the
early winter period of February to April and austral spring-
time period of September to December. The timing of such
surface pressure changes appears related to the annual
course of the katabatic wind circulation. The pronounced
decrease in surface pressure during the early winter period
corresponds to the rapid intensification of the katabatic wind
regime. Likewise, the austral springtime period is a time of
rapidly increasing solar insolation along the ice slopes and
significant decrease in the persistence and intensity of the
drainage flows. It is important to recognize that falling pres-
sures over the continent imply a net mass export from
Antarctica toward lower latitudes and vice-versa. Parish,

Bromwich, and Tzeng (1994) have noted that the katabatic
wind regime represents a significant component of the mean
meridional circulation in the high southern latitudes and
appears to be a key factor in the large-scale movement of
mass from the ice sheet.

Significant shorter period pressure fluctuations also take
place. One such event occurred during the period of June and
July 1988. Mean monthly values of surface pressure over near-
ly the entire continent decreased by approximately 15 hPa
during this period. Research is currently underway to address
the mechanism by which mass changes occur over Antarctica.
In particular, the role of the katabatic wind regime is being
examined to determine whether the drainage flows have
some large-scale organization necessary to affect continen-
twide pressure fluctuations. Numerical analyses from the
European Centre for Medium Range Weather Forecasts
(EGMWF) for the entire June and July 1988 period are being
used for this study. Presumably, large changes in the surface
pressure over a broad area should be reflected in the mean
meridional circulations.

Figure 1 illustrates the zonally averaged monthly mean
surface pressure differences between July and June 1988 for
the entire Southern Hemisphere. The most pronounced pres-
sure change has taken place over Antarctica where monthly
means over the entire continent have decreased in excess of
10 hPa. Note that the surface pressure rises by up to 4 hPa to
the north of the antarctic continent at middle latitudes. It is
clear that such changes in atmospheric mass loading over
Antarctica require transports operating over a scale covering
nearly the entire Southern Hemisphere.
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Figure 2 illustrates the zonally averaged mean monthly
meridional wind components at the surface (typically 10
meters) from the mean monthly ECMWF analyses for the
months of June and July 1988. Here, positive values indicate
transport to the north away from the antarctic continent. The
lower branch of a mean meridional circulation can be readily
inferred from figure 2. Two maxima are seen in the northward
mass transport from ECMWF analyses. The first is found over
the steeply sloping coastal regions of the antarctic continent,
unquestionably tied to the katabatic wind circulation. A sec-
ond maxima is depicted over the subtropical latitudes which
is linked to the northeasterly trade wind regime, the near-sur-
face component of the large Hadley circulation. Note that the
mean meridional components over Antarctica are larger for
June than for July. This implies that the net mass transport
away from the continent is greater in June than July, a result
consistent with the observed pressure tendencies. The
ECMWF analyses clearly show that the largest meridional
transports occur near the surface. The magnitude of the zon-
ally averaged mean monthly meridional wind components
decreases rapidly with height such that by 500 hPa the wind
components have reversed. By 300 hPa, the upper branches
of the mean meridional circulation become obvious from the
ECMWF analyses. Figure 3 illustrates the zonally averaged
monthly mean meridional components at 300 hPa for June
and July 1988. The pattern is nearly a mirror image of the
lower circulations in figure 2. This implies that these merid-
ional circulations extend throughout the entire troposphere.
The magnitudes of the meridional components associated
with the upper branch are considerably less than seen near
the surface, although the vertical extent of this branch is
much greater than the lower branch.

It can be concluded from such results that the mass
transport between Antarctica and the subpolar latitudes is
controlled in large part by a meridional circulation. The kata-
batic wind regime is a significant component of the lower
branch of the meridional circulation and appears to be tied to
the prevailing large-scale conditions. The apparent close con-
nection of the continental discharge via organized katabatic
winds with the ambient environment is currently being exam-
ined using 12-hour analyses.

This research is supported in part by National Science
Foundation grants OPP 91-17202 and OPP 92-18544 to
Thomas R. Parish and OPP 92-18922 to David H. Bromwich.
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Figure 1. Zonally averaged mean surface pressure difference July and
June 1988 from ECMWF analyses.
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Figure 2. Surface (10-meter) zonally averaged mean monthly north-
ward components of motion from ECMWF analyses.
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Figure 3. As in figure 2, but for 300-hPa level.
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