
used and analyzed to obtain some climatic characteristics, in
particular that of meridional air mass motion across the ant-
arctic boundary, and also of vertical air mass transport over
the continent on the average, air mass balance, and so on.
These data were also needed for comparison with the results
obtained in the present study.

Figure 1 is an illustration of the meridional and vertical air
mass transport over Antarctica in July. Over most of East
Antarctica the pattern of the meridional transport appears to
be ideal and is in accordance with the theoretical circulation
model. The pattern is characterized by low tropospheric air
discharge from the continent, and in the upper layers there is
an air flow from the ocean onto the continent. Nevertheless,
we do not find here an air convergence typical of the tro-
poshere and stratosphere of this area. On the contrary, the
Novolazarevskaya station area appears to be the only site
along the coast where the air is discharged throughout the
whole of the atmospheric column, with the maximum speed
at the surface reaching 1168 x 10 3 grams per square cen-
timeter per second. This air mass pattern is observed during
the whole year, and it is also revealed in long-term data.

Vertical air mass transports (figure lb) suggest the pre-
dominance of downward fluxes over the antarctic mainland
with maximum values of about 300-400 x 10 -6 grams per
square centimeter per second. In the upper atmosphere over
the studied area, however, the flux sign changes. This occurs

almost year round, excluding spring, when downdrafts con-
tribute to the dynamic heating of the stratosphere.

Despite the predominance of downdrafts in some periods
of the year because of cyclonic activity, intensely strong up-
ward motions can develop which merge with the stratospheric
zone of mass upward flow. This situation is illustrated by the
July McMurdo data. Upward air mass flows were 500 x 106
grams per square centimeter per second, although this flow
structure over the McMurdo area is not typical. This is
demonstrated by figure 2, showing annual speeds of vertical
motions. It is readily seen that air mass descent, with max-
imum speeds in May being 0.5 and -0.7 centimeter per sec-
ond, prevails over most of the atmosphere during the year.
Anomalous development of atmospheric processes in July
1976 manifested by air mass ascents can be attributed to the
activation of cyclonicity which determined temperature
deviations. Air temperature in July in midtroposphere over
McMurdo was 3 degrees higher than estimated by long-term
averages, the calculations indicate that this rise in tem-
perature results from heat advection that on an average was
4.0 to 4.5 degrees per day, the radiational cooling caused by
air mass ascents being smaller

I thank the National Science Foundation for making my
stay and work at McMurdo possible and all those who helped
me obtain necessary scientific information.

Operational meteorology, Deep
Freeze 78

MANUEL G. SALINAS

U.S. Naval Support Force, Antarctica
Port Hueneme, California 93043

The Naval Support Force Antarctica (NSFA) meteorology
officer serves as the principal investigator and manager of the
U.S. meteorological observation program in the Antarctic. In
addition, he provides environmental support for all U.S. air,
surface, and ship operations and some support to other non-
U.S. users by request, on a not-to-interfere basis. This en-
vironmental support consists of: recording, encoding, and
transmitting all weather observations in compliance with
U.S. commitments to the World Meteorological Organiza-
tion (wMo) and the Antarctic Treaty agreement; encoding

nd transmitting inflight air reports (AIREPS) from U.S. Navy,
U.S. Air Force, and Royal New Zealand Air Force flight
crews; performing ice and weather reconnaissance flights by
personnel from the meteorology office; and providing
weather instrumentation kits to U.S. Antarctic Research
Program and international field parties in support of the
meteorological observation program.

Forecast services provided by the NSFA meteorology office
include aviation forecasts for all Deep Freeze (DF) and Ice
Cube aircraft; terminal and area forecasts for U.S. field
camps and stations; local area forecasts for McMurdo, the Ice
Runway/Williams Field complex, and Scott Base (New Zea-
land); ship-route forecasts for all DF supporting ships; and
severe weather warnings (such as high wind, high wind chill,
and low visibility conditions) for the McMurdo and Williams
Field/Ice Runway areas.

McMurdo Station is the U.S. antarctic meteorology
program's main center of operation. All forecast and environ-
mental services for the Antarctic continent and surrounding
ocean areas originate from McMurdo and are disseminated
to users as required. The United States maintains four per-
manent meteorological reporting stations in Antarctica:
McMurdo (77°51'S.166°39'E.), South Pole, Siple
(75°55'S.83°55'W.), and Palmer (64°46'S.64°05'W.). Two
of these stations (McMurdo and South Pole) support year-
round surface synoptic and upper air sounding programs,
while the other two maintain only year-round surface synop-
tic programs. Siple Station was officially included in the WMO
network this season and given the identification number of
the old Eights Station-89083. Siple assumed this number
because it is near the old Eights Station, which has not been
in operation for several years.

Other minor stations and field camps are a part of the sur-
face synoptic observation network in Antarctica during the
austral summer of each year. These camps are established
temporarily during this period for specific scientific research

October 1978 183



programs. Byrd Surface Camp (80°00'S.120°00'W.), used as
a major refueling camp by DF aircraft, maintains an upper-air
and surface synoptic program during the summer to fulfill its
mission requirements. The table summarizes the U.S. obser-
vation program during DF 78.

The U.S. South Pole Station has been manned by four
New Zealand Meteorological Service personnel under con-
tract to the National Science Foundation during DF 76
through DF 78; this arrangement reflects the cooperative
nature of the international meteorological program on the
continent of Antarctica. On 20 January the New Zealand
meteorological team established a new upper-air balloon
launch height at South Pole of 37,120 meters (121,785 feet).
A low-temperature record of -57.2°C (-7 1.0°F) was observed
on 28 February. In the future the station will be manned by
personnel from Holmes and Narver, Inc., under contract to
NSF because of the anticipated expansion of the observation
network and the importance of consolidating the supervision
and management of all personnel, training, supply, equip-
ment archiving, and communications aspects of the
meteorological program.

Weather conditions during DF 78 in general were slightly
different from the climatological mean, but they did ap-
proach the mean more closely than the 2 previous years. For
example, a negative temperature anomaly of 2.1°C was ob-
served throughout the entire season, although 4 days ex-
ceeded 0°C. Significantly, the weather at the McMurdo Sta-
tion/Ice Runway complex, Byrd Surface Camp, and Siple
Station was more unfavorable for air operations than normal.
Of interest is the fact that approximately 40 percent of the
visual flight rule (vFR) conditions at Byrd Surface Camp and
Siple occurred when McMurdo was unfavorable or closed
due to inclement weather.

The first storm of the season occurred at McMurdo from
24 to 27 October, when a dissipating oceanic storm curved
into the Ross Sea and caused intensification of an existing cir-
culation. The new storm stalled near the east end of Ross Is-
land, dropping an estimated 10 inches (254 millimeters) of
snow and establishing a new snowfall record for the month of

October. Maximum sustained winds of 48 knots were
recorded, with a peak observed gust of 85 knots occurring on
26 October before damage to the anemometer prevented
further measurements. Two other major storms approached
McMurdo during November, with the leading edge of the
snow areas coming within sight of the station; however, the
upper level steering flow kept the worst part of the storms
away. Another significant storm occurred at McMurdo 3-6
December when a strong oceanic storm went ashore in Marie
Byrd Land on 1 December, inducing a weak circulation at
the base of the Ross Ice Shelf. The circulation intensified as it
moved northwest over the McMurdo area, dropping an esti-
mated 11 inches (279.4 millimeters) of snow and producing a
maximum sustained wind of 41 knots over the station. Early
January brought several days of strong southeasterly flow
which made it easier for the U.S. Coast Guard icebreakers to
clear the ice from Winter Quarters Bay and the ice channel.

U.S. antarctic station observation program

Observation taken

Station	Surface Aviation Upper SatelliteAir

'McMurdo	 Cb	Sc	c	C
'South Pole	 C	S	C
'Byrd	 S	S	S
aSiple	 C	S
"Palmer	 C
'USCG Icebreakers	C	S
'Resupply Ships	C
RISP Camps	 S
Orville Coast	 S
Dome "C"	 S
Marie Byrd Land	 S

'Observations transmitted; all others available from McMur-
do Weather Center.

bC , Continuous program.
C5, summer only.
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