
Trace gas production rates at Palmer Station

G 
(in grams

Species	 pa	 per year)

F-12	 5.5 x 10	 3.7 x 1011
F-li	 3.1 x 10	 2.4 x 1011
Nitrous oxide	 2.0 x 10_8	4.8 x 1012
Carbon tetrachloride	6.4 x 10-8	5.6 x 1010
Methyl chloroform	 4.6 x 10_7c	3.4 x 10
Methane	 2.2 x 10	 2.0 x 1014
Carbon monoxide	 3.0 x 10-6C	6.4 x 1014

a Methane and carbon monoxide P are in parts per billion by volume
per second; remaining species P in parts per trillion by volume per
second.

b Global production rates.
c Obtained by using the slope of the annual mixing ratio changes when

photochemistry was negligible (see text).

rate of 2.4 x 1011 grams per year was calculated; for nitrous
oxide the production rate was 4.8 x 1012 grams per year; and
a production rate of 5.6 x 1010 grams per year was calculated
for carbon tetrachloride. For compounds with distinct seasonal
cycles, production rates were obtained using the slopes of the
annual concentration changes when photochemistry was neg-
ligible relative to production from various sources (late fall
through early winter in Antarctica). Global production rates

using this technique were 3.4 x 1011 grams per year for methyl
chloroform, 2.0 x 1014 grams per year for methane, and 6.4
X 1014 grams per year for carbon monoxide.

Net production rates of methyl chloroform, methane, and
carbon monoxide (4.6 x 10' parts per billion by volume per
second, 2.2 x 10-6 parts per billion by volume per second,
and 3.0 x 10_6 parts per billion by volume per second, re-
spectively) were also used to calculate hydroxyl-radical con-
centrations, assuming that the gases are at steady state and
the hydroxyl radical is the primary sink. Hydroxyl-radical con-
centrations were calculated at 5.3 x 101 molecules per cubic
centimeter using methyl chloroform, 4.5 x 10 molecules per
cubic centimeter using methane, and 2.1 x 105 molecules per
cubic centimeter using carbon monoxide.
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Waylett and Steve F. Waylett (1983), Tom W. Ferrara (1984),
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The airborne
Data Acquisition and Display System

visits both polar regions

H.E. TERRY and L.F. RADKE
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Department of Atmospheric Sciences, AK-40

University of Washington
Seattle, Washington 98195

During the 1986-1987 research season, the Data Acquisition
and Display System (DADS) was deployed aboard the ski-
equipped LC-130 airplane (XD-9131) to both Antarctica and
Greenland. The DADS, developed by the Cloud and Aerosol
Research Group at the University of Washington, is a user-
friendly, data-recording and -display system designed to re-
cord the aircraft navigation and flight-level meteorological data
as well as data from experimenters' instrumentations (table).

The DADS "talks" with the experimenter through a micro-
computer (currently a Compaq Portable II) and displays data
in a variety of formats, including custom ones, selected from
a menu. The user similarly controls the 67-megabyte cassette

Primary characteristics of the Data Acquisition and Display
System

Recording capacity:	67 megabytes (18.2 hours per tape)

Inputs:	 16 analog ±5 volts	 10 hertz
32 discrete TTL	 10 hertz

Data display:	IBM-compatible computer
(Compaq Portable II)

Hardcopy:	Thermal printer (HP2671 G)
120 characters per second text
90 dots per inch graphics

Physical:	 Two transportable enclosures, each:
0.61 height x 0.61 width x 0.74 (in meters),
54 kilograms

recorder (the DADS features dual redundant recorders for added
reliability). This rugged high-density cassette recorder is easily
capable of recording an entire flight's data on a single cassette.

The experiments supported were "A Study of the Wind Field
Near Terra Nova Bay" (Tom Parish, University of Wyoming)
in the Antarctic, and project "Ice and Climate" (Steve Hodge,
U.S. Geological Survey) in Greenland. The DADS was used
to record ice-sounding radar data, along with the standard
aircraft data.
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During this year, the DADS reached its design criterion and
became independent of dedicated field support. After receiv-
ing instruction, U.S. Geological Survey personnel unpacked
the DADS recorder from its traveling cases and installed it in
the LC-130 in Greenland. U.S. Geological Survey personnel
also operated the device in flight for a successful series of
missions without any data loss.

In summary, the DADS is proving to be a reliable airborne
recording system with increasingly flexible data-display ca-
pabilities. Inquiries about future use, scheduling, or system
capabilities of the DADS should be directed to Hap Terry (206)
543-7684. A user's instruction manual is available. The DADS
is supported by the University of Washington by National
Science Foundation grant DPP 85- 07730.
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The United States Antarctic Program (USAP) automatic
weather station project places automatic weather station (AWS)
units in remote areas of Antarctica in support of meteorological
research. Stearns and Weidner (1986) describe the AWS sys-
tem.

The USAP AWS units support the following studies:
• Barrier windflow along the Antarctic Peninsula and the

Transantarctic Mountains,
• Katabatic windflow down the slope to the Adélie Coast,

Reeves Glacier, Byrd Glacier, and Beardmore Glacier,
• Mesoscale circulation and the sensible and latent heat fluxes

on the Ross Ice Shelf, and
• Climatology of Byrd, Siple, and Dome C stations. Stearns

and Wendler (1988) reviewed the results from the above
studies. The data are used for support of air operations at
Williams Field, Antarctica, and of oceanographic work in
the Ross Sea.
Table .1 gives the AWS unit location, identification number

(ID), latitude, longitude, elevation, start date, and stop date.
AWS 8903 at Byrd Station operated continuously from Feb-
ruary 1980 until stopping 27 March 1988. The AWS unit will
be replaced in austral summer 1988-1989. Plans were made to
remove AWS 8916 at D-57 during austral summer 1987-1988
so the same ID was installed at Scott Island. Then, the AWS
unit at D-57 started up resulting in the same ID at two locations.
The data from the two units can be separated and D-57 is
included in table 1.

Figures 1 and 2 are maps of the AWS sites in Antarctica.
Monthly mean data for March 1988 are included on both maps.

The field work during austral summer 1987-1988 started
with C.R. Stearns boarding the ice breaker, Polar Star, at Punta
Arenas, Chile, for the trip to McMurdo Station, Antarctica.
One AWS unit with batteries and tower sections was unloaded
at Palmer Station for pick up by the British Antarctic Survey
(BAS). This unit is for possible deployment along the east side
of the Antarctic Peninsula. The present AWS units along the
east side of the Antarctic Peninsula are in need of repair. Due
to aircraft problems, the AWS units were not repaired in austral
summer 1987-1988.

On 24 December 1987, the Polar Star reached Scott Island.
On 25 December 1987, AWS 8916 was installed on the island
with the able help of two marine-science technicians from the
Polar Star.

The Polar Star reached Terra Nova Bay on 27 December 1987.
The Manuela site aerovane had been destroyed by the wind.
The AWS unit was returned to the Polar Star for repairs. AWS
8909 was installed on the Reeves Glacier for D. Bromwich and
T. Parish. Two marine-science technicians from the Polar Star
did the hard work of digging the anchoring holes in the wind-
packed snow. On 28 December 1987, AWS 8929, provided by
Bromwich, was installed near the Snow Cave on Inexpressible
Island. AWS 8905 and a new aerovane were installed at Man-
uela site.

The Polar Star arrived near Martha I site on 1 January 1988.
AWS 8923 was removed for installation at another site. Martha
II site was not visited. The Polar Star arrived at McMurdo
Station, Antarctica, on 3 January 1988.

On 15 November 1987 Lee Powell, using the Twin Otter
aircraft, replaced the aerovane at Lettau Site and raised the
lower temperature difference sensors at Lettau and Elaine sites.

Bill Trabucco (Antarctic Services) found that the positive lead
of the power cable for the Siple AWS was shorted to the tower.
New batteries and power cable were installed, and the AWS
unit operated properly beginning 10 December 1987.

The first task at McMurdo Station was to dig out the radio-
active thermal generator at Ferrell site. The radioactive thermal
generator was encrusted in ice and a great deal of ice chipping
was needed. The work was completed in 1 day because of the
help of the helicopter crew, LCDR Fanday, LCDR Bronsink,
AMAC Karo, and AMH2 Gisey. The helicopter lifted the ra-
dioactive thermal generator from the hole to the snow surface.
The radioactive thermal generator will be taken to McMurdo
Station in austral summer 1988-1989.

On 8 January 1988, C. R. Stearns and Rabindra Basnyat went
to the South Pole to remove the AWS units from Allison and
Patrick sites. At the clean-air site, six gel cell batteries and a
solar panel were added to AWS 8918, and the boom was raised
approximately 0. 75 meters. Two sets of batteries with inde-
pendent solar panels will reduce the possibility of failure for
the entire battery set if one cell fails. Experience is showing
that at least nine 40-ampere gel cell batteries are needed at
South Pole for the winter night. Seven 5-foot tower sections
were left at South Pole so that the station anemometer and
wind vane could be raised to a height of 10 meters.

George Weidner visited Marilyn site installing a new set of
six batteries. One battery cell of the nine battery set had failed
preventing the solar panel from charging the battery set above
10.5 volts of direct current. The unit would run while the Sun
was charging the batteries. At Schwerdtfeger and Gill sites the
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