
Of particular note this season was the large number of science
party and open field "put-ins" conducted by LC-130. The first
LC-130 open field "put-in" of the K-2 Project at Browning Pass on
13 November coincided with the S-060 party arrival at Mills
Valley. The S-060 party "pull-out" presented complications. Un-
favorable snow conditions, along with ice fog, hampered this
northern Victoria Land "pull-out" on December 20. After 3
hours on deck at Mills Valley, where numerous unsuccessful
takeoff runs were made, including one jet-assisted takeoff (JATO)
attempt, the aircraft commander elected to use a downhill grade
along with a second JATO firing to become airborne. Damage to
the aircraft which occurred during the northern Victoria Land
"pull-out" necessitated the aircraft's return to Christchurch for
repairs. Following the S-058, Theil Mountain "put-in," a LC-130
made a three-engine return to McMurdo Station with an en-
gine-driven generator failure.

Not all LC-130 open field work was so eventful—the S-063
project, a joint U.S. Antarctic Research Program and British
Antarctic Survey program to establish fuel caches at Mount
Smart, Ellsworth Mountains, and Martin Hills went smoothy as
did the S-059 Szabo Bluff Radioactivity Survey and the air sam-
pling for S-282.

All UH-1N science missions, totalling 788.7 hours, were com-
pleted without major difficulty. Over 40 percent of the season's

helicopter tasking was flown during December. The Helicopter
Division during Deep Freeze 83 flew over 1,348.6 hours.

Final closeout of McMurdo Station was on February 23. Dur-
ing the season, the squadron LC-130 and UH-IN aircraft flew
4,976.3 of 5,618.5 allotted hours, transported 3,599,605 pounds
of cargo, 251,416 gallons of DFA (fuel), 182,265 gallons of jr
(aircraft fuel), and 4,716 passengers.

On return to Point Mugu, XD-05 made an emergency ski
down landing at Naval Air Station, Barbers Point, Hawaii. A
hydraulic line failure was repaired allowing XD-05 to arrive
within hours of the main body on February 25. XD-03, which
had remained behind in Christchurch for replacement of its
nose landing gear, returned to Point Mugu on February 26 to
officially close Deep Freeze 83.

Despite component failures, weather delays, and communi-
cations blackouts, VXE-6 was able to complete its assigned
mission on schedule and under budget. Numerous commenda-
tions have been given Antarctic Development Squadron Six
following completion of this highly successful season, includ-
ing nomination for the U.S. Navy's Meritorious Unit Commen-
dation and the selection as recipient of the Chief of Naval Oper-
ations Aviation Safety Award and a citation from the National
Science Foundation.

Antarctic automatic weather stations
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Meteorological support of flight operations is probably more
crucial within Antarctica than in any other region of the world.
The flight path from Christchurch, New Zealand, to McMurdo
Station, Antarctica, (the most direct route and the only route
used by the United States Antarctic Research Program) is
unique because there are no alternate landing sights available
for an aircraft once the point of safe return to New Zealand has
been passed. Therefore, the 24-hour forecast issued for the ice
runway or Williams Field complex (the Antarctic landing sight)
by the Naval Support Force Antarctica Forecast Duty Officer is
the determining factor in a "go" or "no-go" situation for the
pilot. For the U.S. ski-equipped LC-130 aircraft a "whiteout"
(total loss of surface and horizon definition due to either falling
snow, blowing snow, or fog) at the skiway is not as serious as it is
for the wheeled aircraft of the U.S. Air Force or New Zealand
Air Force. The LC-130 aircraft have the capability of landing on
the open ungroomed ice shelf, while the U.S. and New Zealand
Air Force are restricted to the prepared ice runway.

The lack of surface and upper-air weather data in the Ant-
arctic is well-known in the scientific community. The closest

regularly reporting weather stations around McMurdo are
South Pole (1,171.6 kilometers), Leningradskaya (857.8 kilo-
meters) and Vostok (1,110.4 kilometers). This data "grid" is so
inadequate that it is not even sufficient for a decent large-scale
analysis much less the small-scale analysis necessary for local
forecasting in the Ross Island region. The antarctic automatic
weather stations have filled a portion of the data void in this
region well, at least in the meso-scale around Ross Island.

The benefit of the stations with respect to forecasting wind
speed and direction is obvious. Because all strong wind events
for the Ross Island region come, often abruptly, from the south,
a close look at the stations to the south and southeast can often
give a 3- to 6-hour or more "heads-up" of approaching strong
winds.

The most difficult weather event to forecast, however, for
Williams Field and the ice runway and one that can often lead to
below minimum runway conditions for the aircraft, especially
during the latter part of the austral summer operating season, is
fog. Unfortunately, satellite imagery is of minimal assistance
because the fog, without precipitation, is primarily caused by
radiational cooling and moisture advection (moisture not in the
visible condensed state). A close look at the dense fog occur-
rences during the period from 1 November 1982 to 31 January
1983 revealed a strong correlation between a wind from the
southeast quadrant (090 to 170T) at Ferrel Station (8907) and
dense fog at Williams Field. The mean flow pattern for the
region around Ross Island can be inferred from the figure. This
flow pattern is relatively stable and results in a no-fog situation.
Any deviation from this flow signals a change in the dynamic
state of the atmosphere, especially in the low-level. The period
from 1 November 1982 to 31 January 1983 seems to indicate that
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Location of automatic weather stations around Ross Island and
their mean wind direction. (From Antarctic Automatic Weather Sta-
tion Data Archiving Center at the Department of Meteorology, Uni-
versity of Wisconsin, MadiOlology, Uni-
versity of Wisconsin, Madison, Wisconsin.)

moisture advection into the Williams Field region occurs when
the surface flow backs into the southeast quadrant in the region
of station 8907.
• on 17 December 1982 the wind at station 8907 backed to

southeast at 0600 Greenwich mean time (GMT) (Z) and per-
sisted until 18Z when the wind returned to the normal south-
erly direction. Dense fog developed at Williams Field at 14Z (8
hours after the southeast windshift at 8907) and persisted
until 21Z.

• On 21 December 1982 the wind at station 8907 backed to
southeast at 15Z and persisted until OOZ. Dense fog de-
veloped at Williams Field at 1730Z (21/2 hours after the south-
east windshift at 8907) and persisted until 2015Z. Patchy fog
persisted until OOZ.

• On 29 December 1982 the wind at station 8907 backed to east-
southeast at 15Z and persisted until 03Z the next day. Dense
fog developed at Williams Field at 2010Z (5 hours after south-
east windshift at 8907) and persisted until 2245Z, but patchy
fog persisted until 05Z the next day.

• On 2 January 1983 the wind at station 8907 backed to south-
east at 03Z and persisted until 1530Z. Dense fog developed at
Williams Field at 19Z and persisted until 2030Z. Distant fog
persisted until 06Z the next day.

• On 22 January there was southeast wind at 8907 from OOZ to
06Z. Dense fog at Williams Field for brief period around
0515Z. Patchy and distant fog persisted from 03 to 07Z. (Fog
might have been dense for longer period had it not occurred
during the warmest part of the day.)

• On 27 and 29 January dense fog occurred at Williams Field
with a southeast wind at 8907.

• On 30 November 1982 the wind at station 8907 shifted to
southeast at 09Z and persisted until 03Z the next day. No fog
developed at Williams Field. Two possible explanations for
this may be (1) the strength of the wind during this period
was slightly less than the previous cases and (2) there also
may not have been sufficient moisture available to the east
during this period. (Moisture sensors for the automatic
weather stations are planned for installation during the next
two Deep Freeze seasons.)

• On 19 December 1982 dense fog developed at. the Williams
Field complex while the wind at station 8907 did not shift to
the southeast quadrant. Fog during this period developed
with marked warming at Williams Field whereas in the pre-
vious positive cases fog occurred with marked radiation cool-
ing. Although data from Laurie Station (8910) was not avail-
able for this period, Whitlock Station (8913) reported north to
northeast winds prior to and during this fog period. Appar-
ently moisture was advected from the warm and moist open
water to the north. (Laurie Station, just east of Cape Crozier,
was returned to normal operation in January of 1983 and will
undoubtedly provide useful data for observing moisture ad-
vection from the north for the next operating season.)

• On 13 January there was a southeast wind at 8907 between 03
and 06Z. No fog developed at Williams Field, probably be-
cause the wind came at the warmest period of day. (It appears
that southeast wind must occur and persist into the early
"evening" hours in order for fog to develop.)

• On 20 January there was a southeast wind at 8907 between
15Z and 03Z the next day. No fog developed at Williams Field,
probably because wind speed was les than 4 knots
throughout period.
What supports the strong correlation between the southeast

winds at 8907 and fog development at Williams Field even more
is that in no other period, other than the ones previously men-
tioned, did fog without precipitation occur. There also appears
to be a good correlation between the onset of snow during the
other times when the wind at 8907 backed southeast. There
were no incidences where the wind at 8907 was southeast (great-
er than 4 knots) without either fog or snow sometime during or
after the southeast wind shift at 8907.

Therefore, with the exception of a few brief and anomalous
periods between 1 November 1982 and 31 January 1983 there
appears to be an apparent strong correlation between a wind
within the southeast quadrant at station 8907 and the develop-
ment of fog at Williams Field. Fog often occurs 3 to 8 hours (or
more) after the wind shift. The expertise of the duty mete-
orologist combined with a correlation factor such as this will
lead to better forecasting skill with respect to fog and even
precipitation during future Deep Freeze deployment seasons.

The antarctic automatic weather station program is supported
by National Science Foundation grant DPP 79-25040 under the
supervision of Charles Stearns, Department of Meteorology,
University of Wisconsin, Madison, Wisconsin 53706.
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