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OPERATION OF AUSTRALIAN METEOROLOGICAL STATIONS IN ANTARCTICA, 1957

by F.T.Hannan, Meteorologist, Mawson, 1957
and W.R.J.Dingle, Officér in Charge, Davis, 1957

(Manuscripts received July 1958)

Abstract: Abridged reports on the operation of meteoro-
logical stations at Mawson (68936'S 63°53'E elevation

47 feet) and Davis (68°33!'S 77956'E elevation 45 feet)
during 1957.

1. EXTRACTS FRQM REPORT ON MAWSON

Radiosonde

The release of the radiosonde is difficult at Mawson, and
since the release time has been changed to 0000Z the difficulties have
increased since it is dark at that hour for 70 per cent of the year.

The terrain is very rough, there are steps of as much as three feet,

and it is dangerous to run with the balloon. Lighting of the full
area is not practical. The door of the filling hut is on the lee

side, but because of considerable turbulence scme balloons have

touched the sides of the doorway and burst. When the wind speed
exceeded 40 mph no attempt was made to launch a radjosonde as experience
has shown that the chance of a successful release was very slender.

Interference has become a major problem at Mawson as each year
more and more electrical and radio equipment has been installed in the
restricted camp area. The radiosonde gear interferes with no other
gear but no radio transmitter can operate without interfering with the
- 72 me/s radiosonde. ‘

Dines Anemometer

The usual blocking was experienced during blizzards. So far
no effective way of preventing it has been devised. The snow trap
designed by Dingle was used, being changed when blocked;, but in the more
severe blizzards, snow entered through the suction holes, and possibly
also under the head.

The snow is so fine that it will penetrate a very small open-
ing. The problem was discussed with meteorologists at Norway and
Mirny, but though acquainted with the trouble they knew of no solution.
However a remark by the meteorologist at Mirny suggested a quicker means
of clearing the blockage. A can of petrol was heated by standing it in




hot water. The head was removed and brought indoors and the hot petrol
poured down from the top of the mast. This put the equipment back in
operation in ten minutes whereas dismantling for cleaning took two hours.

Pilot Balloon Flights

In winter as temperatures became low several pilot balloon
flights were carried out with the theodolite and observer within the
plastic auroral observation dome. After about thirty minutes use the
inside of the dome frosted over from moisture in the observer's breath.
The open air site was therefore continued in use and since the observer
wore a quilted down suit he did not suffer any hardship.

Aviation Forecasting

The reception of Little America weather broadcasts was poor so
that local synoptic charts were prepared using reports from Hope Bay,
Norway, Syowa, Davis, Mirny, Marion Island and Kerguelen. The forecasts
for coastal conditions were satisfactory, but inland flights were not so
well served, several flights were stopped by cloud although the base was
clear.

In May with air temperature -28°C the aircraft experienced
icing in cloud and was forced to land with the ice still adhering.

{
Remote Stations

Taylor station commenced on 23 July 1957 with one remote station
screen; an ordinary thermometer, a maximum, a minimum and a Munro cup
anemometer. Previous experience at Mawson had shown that maximum thermo-
meters broke very easily while being reset at temperatures below O°F.,
but it was decided that another trial should be made. The thermometer
lasted several weeks, and, when it broke, was not replaced. The station
was manned by an observer and a radio operator living in one tent. Radio
communication, except on a few occasions when conditions were exception-
ally bad, was satisfactory, and reports were passed twice daily and relay-
ed to Perth on the next schedule. Synoptic observations were made at
0000z, 0600Z, 1200Z and 1800Z. '

Balloon flights were made daily whenever possible, but as the
balloon had to be filled in the open air using a balance type filler, it
was only when surface conditions were calm, or almost so, that a flight
could be attempted. For this reason, a small prefabricated.shelter was
suggested for next year. At first, 20 gram balloons only were used to
conserve gas, but it was soon obwvious that higher flights were possible,
and, if the observer was to suffer the rigorous conditions for one hour,
it would be more worthwhile to return a 60,000 ft. flight than a
30,000 ft. After about a week's operations, therefore, flights were made



with 100 gram balloons except when there were clouded skies. A more
suitable type of filler for 100 gram balloons than the balance was subse-
quently manufactured at the Mawson base. An attempt was made to con-
struct a portable wind-break for the obserwver, but, although the sections
were transported to the site; it was decided that the idea was impracti-
cable and flights were done from the tripod with the observer clad in a
quilted down suit. This clothing proved quite adequate in the coldest
conditions experienced at Taylor. Many of the flights exceeded 60,000
feet. Highest, done during September Meteorological Interval, reached
84,000 feet.

Early in August, a pressure lamp exploded one evening in the
tent, setting it instantly ablaze at many points. The occupants
escaped, salvaging radio and meteorological gear, but unfortunately,
several days' records were lost. The two men sheltered in a partly
completed igloo which was being made as a store, using the abovementioned
sections of the pilot balloon wind-break as a roof until they were res- -
cued by aircraft. i

On 5 September 1957 observations recommenced., The station was
now to be an auroral station as well and two huts were erected, one to
hold a 5KVA generator and the auroral observation post, the other, fitted
with two bunks, as living quarters. A barometer was set up in the living
hut. The hut is small, but the barometer was hung in a cormer where it
would not be bumped. Owing to difficulties with manpower, the station
was again closed from 10 to 16 September, but operated continuocusly there-
after until 8 November when the station closed for the year.

For the greater part of the time, one of the men at Taylor was
one of the meteorological staff, but, for at least a third of the time
observations, including pilot balloon flights, were made by others, since
it was extremely difficultnfor two men to carry on the full meteorological
programme at Mawson as well as fulfil their obligations as regards camp
duties. On some occasions, results only of the pilot balloon flights
were sent back, but generally the results were calculated by the auroral
physicist when no meteorological officer was there.

Results for the first year do not cover a long encugh period to
be conclusive, but it seems likely, now that the station is established,
that the 1958 observations will be extensive enough to be waluable.

Mawson's weather; like that of sewveral other Antarctic stations,
(e.g. Mirny and Commonwealth Bay) is largely influenced by the run-off wind
from the Antarctic platean; but there are also other stations which are
not affected. This could be due to the fact that the station is situated
some distance from the edge of the run-off slope beyond the area of pene-
tration of the wind, e.g. Davis, or it may be that the topography of
Antarctica channels the wind over certain areas, leaving the intervening



sections sheltered. From observations of drift patterns on the sea ice,
it appeared that the influence of the katabatic wind extended westward
from Mawson about 30 or 40 miles, and that Taylor was some twenty miles
inside the quiet zone. A continuous series of observations at Taylor
should provide an interesting comparison with Mawson's results as the
stations are on almost the same latitude.

Mobile Reports

The seismic party set out on 9 November 1957 to travel south
along meridian 62°E for the purpose of measuring ice thickness. They
took with them for weather observations, a thermometer, a Munro cup
anemometer, hydrogen supplies and a pilot balloon theodolite. After
they were more than fifty miles away from Mawson, observations were made
as often as possible, depending on other commitments such as the seismic
work and travelling. The frequency of synoptic observations varied from
two to three times daily, and the observations were made on the main synop-
tic hours viz. 00002, 0600Z, 1200Z, 1800Z. Pilot balloon wind observa-
tions were also dependent upon other responsibilities, but special efforts
were made during the December Meteorological Interval.  Both at this time
and others very good results were obtained at considerable personal diffi-
culties, because conditions were certainly trying. Radio schedules were
remarkably successful, so these reports were relayed to Australia and to
other Antarctic stations with a minimum of delay. '

Observations of orientation and height of sastrugi were made by
the party as an indication of prevailing winds. At the coast, these are
150° true, about 80 miles from the coast, they were 160°, the height of the
plateau there being 7,500 ft. By 160 miles they were 180° at 9,000 ft.
and the height had gradually increased to its maximum at about that point,
that is at about 70%S. Directions continued to back until about lat.72°S
where it reached 220°/2300 at 9,000 ft. and remained in that direction
until the furthest point south -720 15' S.

2. EXTRACTS FROM REPORT ON DAVIS

Stevenson Screen

Located on the 50 ft. contour above mean sea level on an exposed
ridge to windward and overlooking the main group of living huts.

The site was selected for the following reasons:

1. the total absence of drift snow formations along the ridge

: would guarantee a measure of permanence to the installation
without the screen and associated stand having to be repeat-
edly dug out of snow areas during the winter months,



2. screen instrtiinents would be exposed to prevailing
conditions at all times,

easily accessible from the living huts atv all
periods of the year

The screen was orienta.ted with the door facing approximately
west-south-west so .that when the door was open the instruments were not
subjected to weather conditions at times when the prevailing north-east
wind was strong. Also the instruments were to the windward of the
observer when being read and thus were not affected by warmth from his
body. The period during which direct sunlight could fall on the therm—
ometers when the door was open was much shorter than at Mawson when the

door faced west-north-west.

Assman Psychrometer

All psychrometric observations were obtained from a standard
Assman Psychrometer and no wet bulb thermometer, functioning as such an

instrument, was exposed within the screen.

i

Maximm Thermomster: Dobros -30° +90°F ' ‘ o
' l
This was read and set at 0900 hours (local). o ,

- Attached by spring clips to the thermometer rack, with the
stem lying almost horizontal.  Generally satlsfactory result.s were ~f
obtained from these thermometers when used in conjunction with the ;
individual calibration charts supplied with each instrument. The
corrected thermometer reading was almost always taken as the daily ma.xi—

mum temperature.
: j

Minimum Thermometer: -70° +80°F ‘
. L e - : , S |
This was read and set at 0900 hours (local).

Attached by spring clips to the thermometer rack, with the |
stem lying almost horizontal. Generally satisfactory results were
obtained throughout the year with an estimated 95 per cent of actual
minimum temperatures being taken from the minimum thermometer instead
of from the thermograph (which is the accepted practice at Mawson). |

Occasional vibration of the Stevenson Screen, due to excess-
ive wind action (almost a rarity at Davis) introduced obvious index :
errors with these particular thermometers and on such occasions the f
minimum temperature for the proceeding 24 hours would be taeken from "

the thermograph trace.
. i



Thermograph

Standard daily instrument - clocks lubrlcated with DIESTER
instrument oil. :

Magnification adjustments to the bi-metallic coil setting was
carried out during the first quarter, in an attempt to improve daily
comparisons with maximum and minimum thermometer extremes. The original
Weather Bureau setting was finally accepted as the standard, it being
found impossible with experimental settings, to improve the generally
satisfactory results alree.dy being obtained from the instrument as orig-
inally issued. .

Comparisons of daily maximum and minimum temperatures recorded
on the thermograph trace and daily extremes obtained from the screen
thermometers were generally within 1.2 OF of the complete daily tempera-
ture range.

Autographic ink was used as supplied - and no dilution with
alcohol or glycerine was required throughout the year's tour of duty,
even during the coldest periods when temperatures of 56° of frost was
being recorded.

Hygrograph

Standard daily "™upright" instrument fitted with PERNIX hair
sets - clocks lubricated with DIESTER instrument oil.

The hygrograph (only one instrument being used throughout the
year) was located or exposed on the right hand side of the screen accord-
ing to standard practice and was used to provide the observations of
humidity at the synoptic hours.

Humidity changes - similar to temperature changes at Davis -
were both rapid and frequent at certain periods of the year. The
response of the instrument to these changes was almost immediate and the
resultant relative humidity traces for the year was more satisfactory.

The one instrument only was used throughout the year and after
adjusting for a 5 per cent zero error early in the year, daily compari-
sons with a psychrometer were within 2 to 5 per cent.

Assman Psychrometer

When in use the psychrometer was suspended from an arm attach-
ed to the northern corner of the Stevenson Screen, with the bulbs of the
thermometers located approximately four feet above ground level.
Observational procedure was to saturate the wet bulb muslin with distilled



water, taking care to remove all excess moisture from the muslin before
actudl exposure. Frequent inspections of the dry and wet bulb readings
would be made and the observation completed as soon as two consecutive
DRY/WET bulb temperatures were in agreement - normally after a period of
between seven and fifteen minutes.

Psychrometer observations were generally limited to one each
day and the dew point and relative humidity values obtained from low
temperature Psychrometric Tables TF 218. Relative humidity values, as
obtained from the results of the psychrometric observations, were always
compared against hygrograph readings occurring at the same time, and
generally satisfactory agreement (usually within 2 per cent to 5 per cent)
was obtained at most observations.

|

Dew point values for the remaining seven synoptic observations
occurring during the day were taken directly from the hygrograph trace
with final dew point temperatures being obtained from the low temperature
Psychrometric Tables TF 218.

l
4

Snow Gauge and Shield
: i
Located on the 60 ft contour clear of any obstruction on the

weather side of the main station and associated stores and fuel dumps.

The three angle iron frame sections, used to secure the snow
shield to the foundation block, were bolted to three substantial lengths:
of timber radiating from a common point. After levelling the snow shield
and gauge the complete foundation arrangement was securely anchored by
the simple process of piling rocks on and about the locally improvised
baseplate or"deadman". The clearance between the bottom of the shield
and the surrounding rock was between 9 and 12 inches to eliminate the
accumulation of snow in the immediate vicinity of the shield during pre-
cipitation or blizzard periods. f

The total catch measured in the gauge was, in the majority of :
cases, the accumulation of true precipitation. Unlike Mawson - precipi-
tation in the Davis area usually occurred during conditions of near calm
and the resultant catch can be considered to be fairly accurate. Dur-.
ing blizzard conditions, however, the contents of the gauge was the f
accumulation of precipitation and drift snow, and the amounts recorded in
the station field book during such periods comprised the total catch.

It was virtually impossible to remove the snow gauge from the
shield, to measure the day's accumulation, during blizzard and heavy
drift conditions. On such occasions the gauge would be left in situ ;
until an improvement in the weather favoured its removal. The statlon
field book being suitably amended to indicate that the catch ultimately
measured covered a period of 36 or 48 hours etc. i

i
i



Snow accumulations in the gauge were normally collected in a
plastic bucket and a measured quantity of water added to the catch to
encourage fairly rapid thaw action. The resultant measurement, less the
known quantity of water, being the figure finally recorded in the station
field book.

Dines Pressure Tube Anemometer

The mast and associated fittings was mounted on the flat roof of
the community hut after the roof sections in the vicinity of the erection
had been suitably reinforced.

The direction rod passed through a two inch diameter hole in the
roof section of the meteorological office, with one five foot length of %in.
hardwood dowelling replacing the customary dural rod in this section of
the linkage. During the winter months formations of ice accumulated about
this section of the direction rod and about the perimeter of the hole through
which the linkage passed. This accumulation had to be frequently cleared or
removed by chipping the affected areas with a long handled screwdriver or
similar tool. ‘

Reinforced rubber hosing was used for the lower sections of the
pressure and suction linkage which passed through the roof of the meteorolo-
gical office to the velocity recorder. The hose sections had a more or less
vertical fall from the lower end of the standardlin. GWP (terminating approxi-
mately 1 £t above roof level) to the recording unit. Periodical examinations
to the rubber hose (with a long flexible rod) during the winter months indica-
ted that condensation effects within the tubing encouraged a gradual build up
of frost along the section where the tubing passes through the roof. Such
accumilations were easily dispersed or removed with the inspection rod.

To eliminate occasional blockages to the pressure side of the Dines
system (during blizzard and drift conditions) a snow trap had been designed
and manufactured by Imstrument Section. This accessory was effective for
short periods only (depending on the intensity of the drift) and had to be
frequently removed to clear the plug of snow which invariably accumulated in
the chamber between the two gauze sections. During the cleaning and drying-
out process repeatedly carried out on the snow trap (during blizzard and
drift conditions) some loss of velocity record occurred whilst the pressure
orifice was temporarily plugged, with a rubber or cork stopper, to prevent
the penetration and possible blocking of the pressure tube due to drift
conditions.

The use of the snow trap did not materially affect the accuracy of
recorded gusts during normal working conditions, but some deterioration in
this respect was noticeable during the gradual accumulation of snow within the
trap whenever drift conditions was experienced.






