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Abstract

A permanently manned meteorologica observatory was established a the Indian
Research Station, Dakshin Gangotri, during the Third Indian Scientific expedition to
Antarctica, for continuous recording of meteorologicd parameters. The observatory is
equipped with instruments to monitor the weather systems approaching and afecting the
Station. Vduable data has been collected 0 far and such studies were continued during
the period of March, 86 to Feb., 87 do, the results of which are presented in this paper.
An automatic weather gation (DCP) was dso inddled during the Ffth Indian Expedition,
through which hourly deta is being recorded and transmitted on red time bass to New
Dehi through Indian Nationa sadlite INSAT-1B."

The meteorological data collected during the period of the report has dso been
compared with mean dimatologica vaues of some nearby stations.

Introduction

Meteorological observation programme has been an integral part of the Indian
Scientific Expeditions to Antarctica ever since the first expedition to the icy
continent during Antarctic Summer of 1981-82. The permanent Station at Dakshin
Gangotri was established by India in January, 1984 during the Third Expedition.
A manned meteorological observatory has since been functioning at the Station
round the year.

The observatory at Dakshin Gangotri is equipped with autographic instru-
ments for continuous recording of meteorological parameters e.g. surface wind
direction and speed, pressure and temperature. It also has the facility for
measurement of surface and global radiations, surface ozone and atmospheric
eectrica potential gradient. Periodic balloon ascents are also taken to obtain
vertical profile of upper ar temperature, humidity and radiation fluxes. It aso
has the equipment for the reception of weather charts broadcasts from forecasting
offices in the region and the Automatic Picture Transmission (APT) equipment
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for reception of cloud imageries from the polar orbiting weather satellites. The
meteorological station at Dakshin Gangotri is thus a well equipped weather
observatory which is capable of recording various meteorological observations
as wdl as watching and monitoring the weather systems which may approach
and afect the station during the course of next few days.

Programme
DCP Installation

The Indian Meteorological Programme planned for Third Wintering Team
was to continue the ongoing observational programme and to make further
efforts for the modernization of the station. For the latter purpose an Automatic
Weather Station was established on experimental basis during the Fifth Expedition.
It was aimed to conduct experiment on the reception of hourly surface meteorolog-
icd observations of Dakshin Gangotri through Indian Geostationary Satellite
INSAT-1B. In this connection a Data Collection Platform (DCP) was installed
a the station. The sensors and the helical antenna of the DCP were installed
on the top of the three container assembly structure. The electronic component
and the power supply unit of the DCP were kept in thermally insulated boxes
in the middle container of the assembly. During the third wintering period, a
close watch on the performance of? this DCP system was kept and detailed
report has been separately published in the Annual Report. 1987-88 of the
Department of Ocean Development, New Delhi.

Real-time Transmissions

Another significant item of the programme of the Third Wintering Team
was the commencement of the transmission of the coded meteorological observations
of Dakshin Gangotri on real-time basis. The meteorological observatory at
Dakshin Gangotri was allocated station index number (89510) by the World
Meteorological Organisation (WMO) to. facilitate international exchange of the
observations recorded at the Indian station. Surface observations of four main
Synoptic hours viz. 00, 06, 12 and 18 GMT, are transmitted to IMD New Delhi
through Telex System within 15-20 minutes of the time of observation for the
international exchange over Global Meteorological Telecommunication Network.
Dakshin Gangotri has thus become part of the WM O network of Meteorological
Stetions in Antarctica.

Ongoing Programme

The ongoing meteorological programmes which continued during the Third
Wintering period, included the following:

() Study of daily, seasonal and annual variations of surface atmospheric
pressure, winds, air temperature and cloud cover.

(i) Study of vertical structure of the Antarctic atmosphere.
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(iii) Study of atmospheric changes with reference to specific situations.
(iv) Radiation budget study.
(v) Measurement of atmospheric electric potential gradient and surface ozone.

(vi) Monitoring the weather systems affecting weather at the station by
arranging reception of:

(@ Cloud imageries from polar orbiting satellites.

(b) radio-facsimile broadcast of charts from weather forecasting offices
in the region and

(c) meteorological observations from stations in the neighbouring area.

Sixteen Radiometersonde and sixty-two Radiosonde ascents were attempted
during the period. On an average four satellite pictures per day were received
from the polar orbiting weather satellites. Regular reception of three to four
analysed charts broadcasted from Molodezhnaya (USSR weather station at Antarc-
tica) and Pretoria was also arranged. In addition, regular observations of surface-
ozone, radiation and electric potential gradient were aso recorded. The data is
under scrutiny and validation.

Weather Over Dakshin Gangotri

Air Temperatures

Sensors

Three types of thermometers are in use at Dakshin Gangotri to record air
temperature. They are the conventional Assmann Psychrometer, Whirling Psyc-
hrometer and electrical thermometers. The electrical (YS thermister). thermometers
were found to be best suited for Antarctic conditions for remote reading and
tracing a continuous record. The drawback with these thermometers is, however,
that these are susceptible to dl types of electrical interferences such as High
Frequency (HF) Transmission interference and static electric charge interferences.
The only alternative to this problem is to switch off the uhit during such
interferences which will apparently cause the break in the continuous record.
With all such problems, temperature unit provided at Dakshin Gangotri developed
defects at number of occasions. Temperature sensor used for measuring upper
air temperatures with balloon ascents, was utilised to record air temperature at
synoptic hours during such occasions.

Inter-annual  Variations

The lowest minimum temperature of — 46.0°C was recorded on 29 July
1986. The comparative values for 1984 and 1985 winter periods were —50°C
and — 52.0°C respectively, both recorded in August. The extreme values of



maximum and minimum temperature recorded during three winterings at Dakshin
Gangotri are presented in Fig. 1. The records of these three years indicate that
extreme lowest temperature recorded was in the month of August in the year
1984 and 1985. Month of July, however, recorded lowest temperature in 1986.
Highest vaue of +6.0°C was recorded in January, 1987. The next high value
of +5.0°C was in December, 1984. Exceptionaly warm temperature of 0°C
occurred in May, 1984 which was 13°C higher than the highest temperature
value in the same month during 1985. The average monthly temperature vaues
of these indicate variation of the order of 7-7.5°C in the month of May and
August during the past three years. Average temperature variation was within
2.3°C during summer and spring months.
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Fig. 1. Extreme monthly maximum and minimum temperature values recorded during
1985, 1986 and 1987 at Dakshin Gangotri

Comparison with Neighbouring Sations

Extreme maximum and minimum temperature.values of 3 neighbouring
stations (Sanae, Syowa and Halley Bay) alongwith the vaues of Dakshin Gangotri
during the third wintering are shown in Fig. 2. It can be seen that the maximum
temperature values at Dakshin Gangotri were lower during the most part of the
year as compared to the extreme values of other three stations in the area. The
lowest minimum temperature values of the Indian station were, however, closer
to the extreme values of Syowa compared to two other stations. The monthly
temperature values of the four stations shown in Fig. 3, also indicate that Syowa
has warmer temperatures round the year as compared to Sanae and Halley Bay.

The average monthly temperaturre at Dakshin Gangotri during Third Wintering
are found closer to the mean values of these two stations.
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Fig. 2. Extreme maximum—minimum temperature values of Sanae, Syowa and Halley
Bay from climatological records (Schwerdtfeger 1970). The val
Gangotri for third wintering period are also shown.
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Fig. 3. Monthly mean temperature values of Sanae, Syowa and Halley Bay (Schwerdtfeger,
1970) and average monthly values of Dakshin Gangotri for the period of third
wintering
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Wind
Sensors

To record wind speed and wind direction, electrical cup generator anemometer
and Synchro transducer wind-vane were used at Dakshin Gangotri. As in the
cae of dectricd thermometer, these sensors aso were susceptible to electrical
disturbances.

Inter-annual Variations

The month of October was the windiest month during the Third Wintering
period with average wind speed of 21.01 Kts. The station, however, experienced
wind exceeding 100 Kts in gust on one occasion during winter season (July 10,
1986). Container housing hydrogen ges cylinders was tilted sideways down by
this strong wind. There were three occasions in both the firs¢ and second
wintering when strong winds exceeding 100 Kts were experienced. These were
one in autumn (May) and two in spring (one each in September and October)
during the first wintering and two in autumn (one each in March and May)
and third in winter (July) during second wintering period. It is apparent from
the record of three years that strong winds exceeding 100 Kts can occur during
any season except summer. Average monthly wind speeds for the period of three
Wintering Teams indicate that the First Wintering Team generaly experienced
strong winds compared to other two teams (Fig. 4). Autumn and spring months
experience strong winds compared to winter and summer.

WIND SPEED IN KNOTS

[ 1 1 1 i 1 i ] 1 ] I
MAR APR MAY JUN JUL AUB SEP OGT NOV DEC JAN FEB

Fig. 4. Monthly average wind speed at Dakshin Gangotri for three wintering periods
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Comparison with Neighbouring Sations

Annual mean wind speed of Halley Bay, Sanae and Syowa ae 9.6, 14.8
and 11.8 Kts respectively. These values at Dakshin Gangotri for the first three
wintering periods were 21.5, 11.3 and 16.2 Kts respectively. Apparently Halley
Bay experiences light winds compared to other three stations in the area. The
wind direction is generaly easterly over Halley Bay and east-northeast over
Dakshin Gangotri. It varies from northeast to east-northeast over Syowa.

Pressure

Sensors

To record the station level pressure, a precision aneroid barometer and a
barograph were used at Dakshin Gangotri.

Inter-annual  Variations

The highest pressure of 1013.0 mb and lowest of 940.1 mb were recorded
during the winter months of 1986 on June 10 and July 3 respectively. The
average monthly pressure curves during the three wintering' periods shown as
Fig. 5, however, indicate that lowest monthly average pressures occur with spring
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Fig. 5. Monthly average pressure values recorded at Dakshin Gangotri during the
three wintering periods
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onset in September-October. The average monthly pressure continued to rise
during the season and commenced fdling with the onset of summer in
December-Tanuarv. Month of May and August recorded comparatively high
vaues. An exceptionally lowr value of monthly average pressure of 970.1 mb
occurred in July, 1985 which was associated with the eight blizzards during the
month compared to four and three blizzards in the same month of 1984 and

1986 respectively. This apparently explains the abnormally low monthly average
pressure.

The transition from autumn to winter during first wintering period was not
so well marked as during the other two years. The onset of spring also appears
to have been delayed by about a month in 1984.

Comparison with Neighbouring Sations

The highest and lowest monthly mean station level/sea level pressure values
in respect of the three neighbouring stations alongwith average values of Dakshin
Gangotri for the three wintering periods are given in Table | below:

Table |. Station/Sea level pressure Values in millibars

Monthly Halley  Sanee Syowa Dakshin Gangotri

Mean/Av Bay 1984 1985 1986
Highest 993.1 992.0 989.3 992.9 988.5 997.0
Lowest 9831 982.8 9822 975.9 970.6 971.7
Difference 10.0 9.2 71 170 17.9 25.3

The available climatological data from the neighbouring stations which are
located near the coastd ring of the continent indicate that the Intra-annual
variation in the monthly mean surface pressure vaues is of the order of 7-10
mb. The observations at Dakshin Gangotri, for the three years, however, reveas
that year to year variations in the monthly average values are comparatively
large and of the order of two to three times the mean intra-annual variations.

Blizzards

Antarctica is known as the windiest continent. Blizzards are very frequent
and it is just not possible to do any outside job during such periods. The
blowing snow drops the horizontal visibility drastically to few metres in which
it is hazardous to move out. Precipitation does occur in the form of snow flakes
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but it is not possible to record the amount of precipitation due to the
drifting/blowing snow. A total of fiftysix blizzards were experienced during
March, 1986 to February, 1987. The longest one. lasting for 140 hrs was in the
month of August. There were 110 blizzard days compared to 148 and 139 during
first and second wintering period, respectively.

Upper Air Observations

Indigenous Radio Sonde Ground Equipment (RSGE) operating on 401 MHZ
was installed at Dakshin Garigotri for recording observations of upper air
temperature profile. The station did not have indoor facility for filling the
balloons with hydrogen gas. It was, therefore, not possible to arrange balloon
ascents during the windy weather. Periodic ascents were taken as and when
weather conditions permitted.

Preliminary analysis of upper air observation taken at Dakshin Gangotri
during the summer months indicate that the tropopause height varies from 8 to
11 kms during the season with temperature between —45°to —61°C. The data
for the Autumn season of third wintering team also show similar results. The
ascents during the winter and spring generally provided data upto the height of
10-11 kms or below. These records do not indicate existence of tropopause.
More frequent ascents for longer period will be necessary for a meaningful
analysis of the upper atmosphere.

Table II. Monthly Weather Summary
Station: Dakshin Gangotri, Antarctica.

Pressure (Mb) Temperature (°C)  Wind Speed(Kts) Blizzards
Month Av  Highest Lowest Av HighesLowet Av Highest Tota No. Longest
of Duration
Days (inHrs)
March, 86 987.6 1007.0 961.7 -12.8 -2.5 -28.0 12.8 50.0 5 6 30
April, 86 9795 955.8 994.5 -18.62 -8.0 -28.5 18.51 62.0 6. 10 74
May, 86  991.691006.8 959.6 -19.34 -8.5 -35.5 194 60.0 6 13 57
June, 86  990.70 1013.0 959.0 -24.41 -10.0 -44.0 1592 55.0 7 11 60
July, 86 9822 1003.0 940.1 -30.3 -18.0 -46.0  14.66 75.0 5 8 50
August, 86 984.44 1008.4 959.2 -25.26 -13.5 -40.3 1838 80.0 5 13 140
Sep., 86 971739927 946.2 -25.25-12.0 -39.6  16.83 65.0 3 8 117
Oct., 86 973.04986.6  956.6 -21.05 -8.0 -32.5 21.01 65.0 7 14 75
Nov., 86 980.02995.3 964.8 -11.2 -2.5 -21.0 17.68 50.0 7 11 61
Dec, 8  980.7 992.0 965.0 -5.6 +1.5 -17.0 17.72 55.0 4 14 108
Jan., 87 997.0 1009.3 976.9 -1.9 +6.0 -12.0 9.02 36.0 0 0 0
Feb.87 996.2 1010.3 980.9 -6.0 +1.2 -17.0 1291 40.0 1 2 27

(I-15th)
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Summary

Monthly average and extreme values of pressure, temperature and wind
speed alongwith monthly blizzard frequency are given in Table Il for the period
March 1, 1986 to Feb 15, 1987. It will be seen that January, 1987 was the
warmest and July, 1986 the coldest month with average temperatures of — 1.9°C
and —30.3°C respectively. During the previous two winters August was, however,
the coldest month with average monthly temperature of -32.6°C (1984) and
—33°C (1985). The monthly average temperature in January, 1985 and 1986 were
—22°C and —30°C respectively. Observation summary of daily average and
maximum—minimum pressure, temperature and wind speed values are presented
for each day in the Tables IIl.1 to I11.12. The summary is based on eight
synoptic observations per day at three-hourly intervals.
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Table 111.1. Daily Observation Summary
(ending at 0900 hrs GMT)
Statioil : Dakshin Gangotri. Month : March.
Year : 1986
Date Pressure (mb) Temperature (°C) Wind Speed (Kts)

Av* Max. Min. Av* Max. Min. Av* Max.

01 988.75 9890 9885 -6.37 -5.0 -11.0 155 25.0
02 991.26 9923 9895 -10.8 -8.0 -12.0 838 12.0
03 988.5 0924 9841 -7.12 -6.0 -8.0 58 12.0
04 980.5 984.4 9787 -85 5.0 -11.0 125 5.0
05 984.2 9869 9804  -6.5 40 -11.0 1062 200
06 984.0 9869 09825 -6.5 -4.0 -10.0 86 15.0
07 083.8 9852 9830 -7.28  -4.0 -12.0 1415 200
08 988.8 — —  -11.0 -6.0 -10.0 128 15.0
09 990.67. 991.3 9902  -6.12 -2.5 -12.0 25 5.0
10 992.9 9943 9921 -11.4 -8.0  -141) 2.1 10.0
11 995.5 996.1 9949 -8.8 -8.0 -9.0 136 18.0
12 992.9 9935 9925 -9.6 -9.0 -10.0 216

13 998.0 10007 9949 -10.5 -10.0 -12.0 1412 200
14 10032 10067 1000.73 -12.8  -11.0 -16.0 177 30.0
15 10035 1007.0 10000 -15.0 -11.0 -18.0 56 10.0
16 995.7 999.2 9916 -16.5 -13.0 -20.0 9.8 20.0
17 998.4 9900 9877 -10.1 -9.0 -12.0 241 40.0
18 990.1 0925 9886 -7.25  -6.0 -10.0 300 50.0
19 993.5 9945 9930 -10.25 -7.0 -14.0 2125 250
20 994.4 9956 9932 -12.7 -11.0 -15.0 1729 200
21 996.0 9972 9931 -12.2  -11.0 -17.0 146 20.0
22 984.4 0913 9784 -17.5 -14.0 -20.0 5.75 8.0
23 979.5 086.8 9726 -22.7 -19.0 -26.0 32 5.0
24 990.2 0924 9892 -22.25 -18.0 -28.0 76 120
25 098846 9920 9839 -17.37 —150 -20.0 1375 17.0
26 978.1 0828 9740 /-17.75 -15.0 -20.0 1212 15.0
27 97655 9768 9761 -19.4  -17.0 -22.0/ 875+ 130
28 97316 9764 9703 -20.75 -18.0 -23.0 21 50
29 965.1 969.7 9617 -20.87 -18.0 -24.0 36 80
30 969.9 977.8 9623 -18.25 -12.0 -23.0 100 25.0
31 — 983.1 9789 — B _ _ 450

Average of 8 observations per day.
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Table 111.2. Daily Observation Summary
(ending at 0900 hrs GMT)

Station: Dakshin Gangotri. Month :  April.
Year : 1936
Date Pressure (mb) Tempierature (°C) Wind Speed (kts)

Av.* Max. Min. Av.* Max. Min. Av.* Max.

01 977.12 980.5. 9752 -21.75 -18.0 -25.0 55 100
02 973.77 979.1 9712 -14.85 - 90 -26.0 235 450
03 976.02 978.7 9724 -13.5 -10.0 -16.0 23.87 45.0
04 976.54 981.0 9740 -14.44 -12.0 -18.0 10.75 22.0
05 981.25 984.2 975.7 -20.75 -17.0 -26.0 80 150
06 976.8 979.0 9740 -24.9 -21.0 -27.5 562 100
07 982.15 984.3 979.7 -25.75 -23.5 -28.5 787 120
08 988.00 990.4 9832 -21.18 -16.8 -25.2 11.75 20.0
09 989.4 990.4 988.6 -16.5 -14.5 -18.4 265 350
10 986.92 989.1 9855 -18.93 -17.0 -20.6 2225 25.0
1 988.76 990.8 986.0 -21.16 -18.5 -24.0 1062 20.0
12 990.95 991.3 990.6 -25.83 -24.0 -27.2 93 120
13 988.86 990.7 988.1 -24.18 -22.5 -26.0 1225 230
14 986.25 988.0 984.1 -25.62 -24.0 -27.0 73 100
15 980.45 983.8 9771 -22.12 -17.5 -26.5 2312 350
16 977.12 977.8 976.4 -17.07 -14.5 -18.4 3225 48.0
17 969.23 976.4 964.0 -14.65 - 98 -21.0 1712 25.0
18 967.55 971.4 963.6 -13.2 -10.6 -16.0 2112 35.0
19 979.13 986.1 972.7 -13.6 -13.0 -14.2 26.12 40.0

20 988,42 989.6 986.3 -23.13 -16.0 -26.0 6.25 130
21 976.1 984.8 9711 -18.6 -15.2 -25.0 414 550
22 966.86 970.3 965.2 -13.12 -10.5 -16.0 5445 620
23 966.69 967.2 9655 -9.45 - 80 -11.5 4448 550
24 976.16 993.0 966.8 -9.06 -,8.5 -9.5 4145 550
25 992.08 995.4 987.8 -18.0 -15.0 -21.5 165 350
26 980.36 985.7 976.6 -18.3 -15.0 -22.0 2312 400
27 983.01 983.8 982.2 -22.85 -20.0 -24.6 10.75 180
28 983.1 983.5 982.3 -26.31 -24.5 -27.0 6.87 10.0
29 978.71 983.2 971.8 -16.13 -12.8 -24.0 115 180
30 959.53 968.1 9558 -12.95 - 90 -23.0 944 150

*Average of 8 observations per day.
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Table 111.3. Daily Observation Summary
(ending at 0900 hrs GMT)

Station: Dakshin Gangotri. Month : May
Yer : 1986
Date Pressure (mb) Tempexature (°C) Wind Speed (kts)

Av.* Max. Min. Av.* Max. Min. Av.* Max.

01 967.98 979.6 959.6 -19.8 -10.7 -27.0 925 150
02 988.4 991.5 9833 -12.86 - 82 -19.0 1412 20.0
03 979.4 983.8 9770 -14.02 -11.5 -18.4 28.0 400
04 989.87 991.9 9848 -19.4 -12.2 -28.2 837 150
05 988.96 990.8 988.1 -24.32 -16.7 -30.5 712 100
06 988.57 989.7 9875 -12.4 -12.0 -13.0 2493 40.0
07 986.16 990.1 983.0 -12.0 -11.5 -13.0 36.62 40.0
08 985.5 993.1 981.3 -10.1 -10.5 -12.0 2525 45.0
09 996.18 997.5 995.1 -11.41 -10.5 -12.0 480 600

10 998.12 1004.2 99%.1 -11.58 -11.2 -12.0 53.12 60.0
11 1004.3 1006.8 10013 -13.53 -10.0 -17.5 1825 35.0
12 1000.27  1002.0 999.3 -18.42 -16.5 -21.2 1437 320
13 1004.27 10053 10025 -21.86 -16.5 -26.5 1125 20.0
14 100458 10053 10040 -19.98 -15.2 -26.5 11.8 180
15 1001.52  1004.0 988.8 -18.38 -16.0 -21.2 1525 20.0
16 997.41 998.2 996.8 -19.43 -19.0 -20.5 205 270
17 996.9 997.9 994.8 -20.41 -19.0 -23.0 145 270

18 990.01 993.8 9875 -31.32 -25.0 -29.5 10.87 20.0
19 989.65 994.8 086.7 -31.37 -28.5 -35.5 725 10.0
20 996.5 997.8 9943 -30.36 -27.8 -33.0 10.00 20.0
21 990.51 993.2 989.0 -27.72 -23.0 -32.0 120 150
22 983.73 988,5 978.2 -22.98 -14.0 -26.2 1612 350
23 979.16 981.7 976.7 -15.56 -14.0 -17.5 400 450
24 982.8 984.6 980.0 -15.93 -14.0 -17.0 32.72 40.0
25 988.11 991.7 9854 -20.56 -19.0 -23.0 1762 220
26 995.85 997.3 9936 -29.27 -27.0 -32.0 115 130
27 990.58 995.0 986.6 -28.27 -21.0 -23.0 85 130
28 991.43 999.5 983.1 -23.0 -20.0 -30.5 125 200
29 1002.2 1004.2 1000.2 -21.22 -17.0 -27.0 90 130
30 997.12 1002.5 993.7 -11.8 -8.5 -13.0 2762 35.0
31 985.8 991.3 999.2 -11.12 -9.5 -125 250 300

* Average of 8 observations per day.
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Table I11.4. Daily Observation Summary
(ending at 0900 hrs GMT)

Station: Dakshin Gangotri. Month : June
Year : 1986
Date Pressure (mb) Temperature (°C) Wind Speed (et

Av.* Max. Min. Av.* M ax. Min. Av.*  Max.

01 97237 9764 9657 -16.31 -11.0 -24.0 1937 340
02 98072 9833 9767 -23.37 -16.5 -31.0 85 150
03 97167 9764 9677 -185  -14.0 .-335 185 300
04 96655 9691 9655 -25.87 -19.0 -29.0 1587 220
05 97627 9789 9715 -27.11 -17.5 -358 1656 40.0
06 977.71 9814 9748 -13.75 -13.0 -145 4625 500
07 9817 9822 9814 -20.93 -13.0 -28.0 1012 280
08 98193 9870  979.6 25 50
09 100112 10104 9904 -24.2  -18.0 -32.6 1175 250
10 101212 10130 10119 -21.12 -16.5 -24.0 956 15.0
11 100095 10103 9922 -16.51 -10.0 -22.0 1412 300
12 9985 10026 9956 -15.87 -11.0 -19.0 185 32.0
13 1007.95 10096 10043 -17.87 -16.0 -20.0 155 0.0
14 100225 10082 9980 -24.93 -22.0 -28.0 1225 180
15 99651 9977 9949 -12.81 -11.0 -140 4812 550
16 997.9 9988 9975 -17.81 -15.0 -23.5 2125 450
17 99723  997.8 9969 -29.18 -26.0 -33.0 95 120
18 99621 9979 9943 -32.25 -30.0 -350 862 100
19 9945 9961 9932 -22.87 -21.0 -280 975 120
20 99887 10007 9964 -345. -20.0 -395 70 100
21 99621 10007 9953 -30.0 -26.0 -41.0 59 g
2 99425 9957 9930 -28.12 -26.0 -29.0 1525 o950
23 100083 10029 9974 -29.81 -28.0 -33.0 1412 280
24 996.98 10017 9924 -22.27 -185 .32.0 1612 180
25 991.86 9948 9903 -19.5  .17.0 -24.0 2825 350
26 99355 9959 9989 -29.68 -255 .34.0 9.37 100
27 987.26 9885 9864 -40.0  -25.0 -44.0 837 120
28 99382 9965 9900 -35.08 -27.0 -40.5 1025 150
29 97107 9897 9580 -24.07 -15.0 -27.5 262 400
30 08222 9943 9629 -23.5 245 40,0

* Average of 8 observations per day
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Table 111.5. Daily Observation Summary
(ending a 0900 hrs GMT)

ion: i ; Month :- July

ion: D in r. 1965
Station: Dakshin Gangot Ver -
Date Pressure (mb) Tempeisature (°C) Wind Speed (kts)

Av.* Max. Min. Av.*, Max. Min. Av.* Max.

01 089.44 994.7 983.0 -28.9 -28.8 -29.0 1242 40.0
02 974.80 983.0 9560 -33.53 -25.2 -41.0 1512 50.0
03 94347 9504 9401 -26.40 -25.0 -28.0 4437 75.0
04 95951 9706 9505 -30.01 -25.5 -34.5 737 180
05 975.87 977.5 9734 -27.7 -26.0 -28.5 11.25 20.0
06 974.32 977.0 9723 -25.1 -21.5 -28.5 ¢ 2062 35.0
07 976.06 977.1 9750 -26.18 -22.0 -28.0 1537 30.0

08 98277 9881 9768 -27.62 -255 -30.5 19.37 28.0
09 99026 9917 9892 -28.23 -245 -30.5 1375 25.0
10 97577 9882 9785 -35.13 -33.7 -37.3 50 50

1 971.33 9765 9679 -24.48 -18.0 -34.5 937 20.0
12 968.87 080.8 9658 -27.67 -19.3 -32.0 90 200
13 993.73 998.1 986.6 -23.0 -20.0 -27.5 9.75 180

14 99562 1000.9 9916 -23.97 -19.5 -28.5 6.25 15.6
15 099.18 1001.2 9972 -21.93 -180* -25.0 165 200
16 99752 9987 9957 -23.11 -20.0 -26.5 75 150
17 995.92 999.1 9964 -24.92 -22.2 -295 1537 25.0
18 999.68 1001.2 0969 -32.87 -27.0 -37.0 1625 250
19 99361 9958 919 -352 -32.0 -44.5 812 100
20 99937 10018 9970 -3595 . -28.5 -41.2 60 100
21 1002.18 1003.0 1000.2 -37.4 -35.2 -40.8 13.12 150

9869 -33.21 -29.8 -353 1362 180
gé 3322% 3223 9700 -36.85 -33.0 -39.7 120 170
24 07302 9773 9700 -34.37 -30.3 -40.0 145 170
25 982.18 ogsa1 97818 -36.31 -35.0 -39.0 14.87 20.0
26 976.41 og2o 9719 .3763 -365 -40.5 962 20.0
27 o5l o707 989 3797 320 420 1112 150

9728 .34.36 -27.0 -40.7 1237 180
- ggggg gggg 9775 _3352 -29.0 -46.0 2450 45.0
> ' gg20 9788 .30.82 250 -34.0 90 180
32 ggééﬁ o7e0 9734 2502 -192 -26.8 510 600

*Average of 8 observations per day.
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Table 111.6. Daily Observation Summary
(ending at 0900 hrs GMT)

Month : August
Year : 1986

Date Pressure (mb) Temperature (°C) Wind Speed (kts)

Station: Dakshih Gangotri.

Av.* Max. Min. Av.* Max. Min. Av.* Max.

01 97181 9768 9681 -2553 -245 .27.5 43.37 55.0
02 97263 9751 9714 -31.78 -28.0 -355 6.0 10.0
03 97512 9786 9657 -31.81 -26.7 -355 26.62 70.0
o4 96625 9709  960.7 -26.9 -26.8  -30.0 4526 80.0
05 97076 9742  968.7 -26.9 -22.7  -30.7 110 15.0
06 97857 9818 9752 -28.51 -27.3 -305 125 150
07 98016 9822 9786 -26.6 -23.7  -32.0 1212 180
08 987.5 9944 9823 -31.11 -24.8 -350 525 100
09 995.75 9971 9942 -18.0 -16.6 -25.8 1462 45.0
10 99422  9%4 9927 -18.86 -16.6 -25.2 24.62 50.0
u 100165 10063 9979 -2542 -22.0 -30.0 50 50

12 100221 10084 9868 -22.8 -18.7  -26.7 1875 550
13 97836 9803 9760 -16.4 -13.5  -18.7 48.37 65.0
14 98046 9976 9820 -20.13 -17.4 -245 50 8.0

15 99943 10013 9967 -22.31 -17.5 .295 1212 320

16 951 9%8 9980 -18.42 176 100 3737 =00
17 99182 9981 9907 -19.05 -17.5 226 2002 250
18 98277 L6 9712 -25.3 242 275 9317 a0
19 96131 9673 9592 -21.58 .19 240 50 oo
20 %773 9739 9Ll -1618 155 185 45  eo0
2l 9805 9828 9783 -1818 150 218 138 w0
2 07668 9778 9757 -2653 220 307 50 80
23 o685 9788 955 2831 232 348  p12 100
24 948 9931 9794 -2445 237 310 175 g
25 99781 9992 9950 -37.66 _342 390 65 120
26 99841 10004 9954 -36.52 324 _»03 50 50
27 98897 9945 9826 -36.67 _350 395 75 120
8 %058 L0 9796 -283 75 370 ap 1o
20 98363 9885 9806 2023 190 30 130 170
0 9Bl 985 9898 -2148 135 555 e o
31 9232 974 9882 -13.13 57,5 35 6.25 ig'g

*Average of 8 observations per day
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Table I11.7. Daily Observation Summary
(ending at 0900 hrs GMT)

Station: Dakshin Gangotri. Month :
Y ear
Date Pressure (mb) Temperature (°C)

Av.* Max. Min. Av.* Max. Min.

September

1986

275

Wind Speed (kts)

Av.*

Max.

01 983.97 987.0 9801 326 -28.2 -36.5
02 980.07 983.7 9774 27175 -26.0 -29.5
03 985.76 986.9 983.8 2888 -26.4 -31.5
04 977.62 982.4 975.8 2749 -25.2 -31.5
05 974,0 978.1 968.7 3028 -27.2 -33.0
06 970.02 972.5 968.0 3175 -27.0 -35.0
07 973.95 975.0 9729 3237 -29.8 -38.2
08 965.02 974.2 967.3 38.0 -34.0 -39.6
09 967.02 969.4 9654 3171 -245 -39.5
10 973.81 9749 9711 2458 -23.7 -25.0
11 97431 9747 9741 2445 -18.0 -255
12 978.61 984.3 974.8 2561 -245 -27.5
13 988.95 992.0 9857 2512 -24.2 -27.5
14 991.03 992.7 9876 2813 -27.0 -29.3
15 983.32 986.7 980.3 2417 -25.0 -30.6
16 970.61 978.8 9643 2081 -19.0 -23.0
17 965.0 967.9 959.2 1768 -17.5 -18.5
18 951.48 958.4 955.0 1462 -12.0 -17.0
19 960.17  968.7 956.0 1522 -125 -17.0
20 976.8 979.7 971.1 1721 -125 -27.0
21 959.07 971.0 9490 2193 -19.0 -245
22 948.58 950.7 9462 2712 -24.7 -30.9
23 959.16 968.3 951.2 2795 -25.0 -31.0
24 970.66 9721 9688 3028 -25.8 -37.5
25 9754 978.5 971.7 1948 -17.5 -28.0
26 969.37 978.4 961.0 1777 -17.5 -18.9
27 956.67  959.3 954.6 1765 -145 -225
28 968.6 957.7 962.1 2443 -21.1 -30.0
29 979.77  981.2 9769 2633 -23.5 -294
30 97311 979.1 9693 2821 -27.0 -32.5

* Average of 8 observations per day.
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Table 111.8. Daly Observation Summary
(ending a 0900 hrs GMT)

Station: Dakshin Gangotri. Month : October.
Yeaxr : 1986
Date Pressure (mb) Temperature (°C) Wind Speed (kts)

Av.* Max. Min. Av.* Max. Min. Av.*  Max.

964.68  969.8 9570 -26.13 -24.8 -31.5 3462 55.0
963.76  965.6 958.8 -22.62 -20.5 -25.0 39.62 60.0
9725 978.1 %84 -22.33 -20.0 -23.2 195 280
97562  980.4 966.8 -23.75 -21.0 -26.0 30.87 60.0
96968  971.6 9%7.2 -20.8 -20.0  -21.7 400 550
96866 9711 95.0 -16.25 -11.3 -19.0 75 300
97467 9854 9634 -16.77 -15.0 -22.6 1737 35.0
979.77  985.2 9735 -20.88 -23.2 -245 1625 30.0
97217  973.6 9686 -21.67 -18.0 -27.5 10.75 30.0
961.17  966.4 956.6 -15.98 -8.0 -24.0 17.87 35.0
97705  981.0 969.9 -20.58 -18.0 -25.0 24.37 35.0.
97606  977.8 973.7 -17.5 -14.5 -19.0 3125 450
97542  979.2 970.6 -12.5 -12.0 -13.0 49.25 65.0
97598  979.3 9736 -15.13 -10.0 -23.0 2262 350
969.06 971.8 9659 -24.12 -155 .30.0 6.5 11.0
969.2 970.7 969.0 -25.6 -21.5 -29.3 1012 150
97655  980.2 9720 -2253 -17.0 -295 1062 15.0
980.8 981.6 9804 -24.71 -17.0 -31.7 562 10.0
984.71  985.6 9828 -22.35 -16.0 -30.0 1312 170
9714 9847 9667 -2472 -20.5 -295 1195 200
960.63  963.2 958.7 -26.31 -21.5 .295 100 150
97057 9756 9648 -22.81 -21.0 -244 1212 170
97758  977.8 9768 -23.57 -20.4 -28.6 16.25 20.0
979.87  981.0 9780 -26.81 -20.5 -32.5 637 80
97961 9799 9793 -2526 -162 -31.5 975 120
98406 9866 9803 -21.98 -12.0 -30.7 1037 150
07827 9831 9757 -2047 -15.0 -26.0 1225 150
o7625 9784 9744 -21.26 -18.0 265 2112 300
07305 9789 9659 -19.02 -155 225 3737 =00
96671 9690 9649 -1408 110 215 1587 280

=

SUBINBRRBRNREBEENGEREREBE8I83828S

*Average of 8 observations per day.
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Table 111.9. Daily Observation Summary
(ending at 0900 hrs GMT)

Station: Dakshin Gangotri. Month : November.
Year : 1986
Date Pressure (mb) Temperature (°C) Wind Speed (kts)

Av.* Max. Min. Av.* Max. Min. Av.*  Max.

01 967.43 970.8 964.8 -13.11 -8.2 -18.0 110 150
02 984.72 992.7 9740 -13.02 -7.0 -17.4 1037 150
03 993.32 995.3 990.2 -11.16 -5.8 -17.5 1525 300
04 989.02 991.1 9855 -10.01 -5.6 -15.8 1162 . 220
05 977.72 982.5 976.1 -12.1 -6.5 -17.3 195 400
06 979.43 980.3 9782 -13.9 -9.5 -20.8 1587 250
07 984.87 988.1 980.1 -13.6 -8.0 -21.0 887 150
08 987.68 988.7 986.7 -11.8 -9.0 -17.5 16.62 23.0
09 981.63 9869 J76.7 -14.21 -11.2 -17.5 165 200
10 975.05 975.9 9742 -13.26 -11.5 -16.6 3375 450
11 977.42 980.8 976.3 -10.32 -8.2 -175 3525 450
12 981.23 982.6 979.6 -10.1 -6.5 -15.8 812 220
13 976.82 979.9 9739 -13.98 -8.0 -18.8 50 80
14 973.73 975.5 973.1 -13.56 -7.2 -20.5 787 150
15 973.53 976.4 9720 -13.38 -10.3 -19.8 2775 350
16 977.3 978.6 976.2 -11.3 -9.5 -13.0 225 300
17 973.66 975.8 971.8 -8.97 -5.8  -11.9 2912 350
18 972.5 974.1 9715 -9.17 -5.8 -13.6 1537 200
19 979.12 980.6 9753 -9.3 -7.4  -12.0 2112 300
20 974.05 979.6 970.7 -9.83 -8.0 -14.5 40.62 500
21 975.56°  979.7 971.7 -8.73 -6.7 -10.5 360 450
22 974.61 987.1 981.4 -9.18 -6.5 -145 1876 350
23 ' 985.22 987.3 9835 -7.43 -6.5 -10.6 245 300
24 985.57 986.1 984.1 -8.35 -7.0 -10.2 2375 28.0
25 985.56 086.8 983.3 -8.53 -6.4 -12.3 1587 220
26 979.37 982.1 977.7 -12.42 -5.6  -16.5 10.00 170
27 981.42 983.4 9785 -11.25 -2.5 -18.0 437 150
28 984.3 985.0 983.2 -10.55 -8.0 -14.5 105 150
29 983.62 984.7 983.1 -12.52 -6.5 -17.5 50 100
30 985.28 986.2 9834 -11.02 -5.8 -18.8 975 170

* Average of 8 observations per day.



278 T. V. P. Bhaskara Rao

Table 111.10. Daily Observation Summary
(ending at 0900 hrs GMT)

Station: Dakshin Gangotri Month : December
Year : 1986
Date: Pressure (mb) Temperatures<°c) Wind Speed (kts)

Av.* Max. Min. Av.* Max. Min. Av.* Max.

01 98493 986.2 983.2 -8.03 -3.5 -11.2 1025 180
02 98301 985.6 980.9 -8.93 -5.0 -13.0 1212 200
03 9786 980.5 975.7 -9.32 -3.5 -17.0 862 140
04 97643 9773 975.2 -891 -1.0 -15.5 1087 180
05 98227 9854 978.9 -1.77 -1.7 -16.0 9.12 140
06 ' 986.78 988.9 985.5 -7.16  -3.5 -10.5 812 180
07 999.01 992.0 989.8 -8.22 -2.5 -15.8 110 170
08 997.3 990.0 986.6 -7.57 -1.5 -12.8 1787 250
09 98378 986.0 982.4 -7.71  -5.0 -12.5 2537 35.0

10 98121 982.6 980.3 -5.1 -4.2 -6.2 4537 55.0
11 988.08 991.8 985.0 -5.13 -3.5 -8.1 2462 50.0
12 987.03 991.0 982.3 -7.06 -5.0 -9.0 270 38.0
13 98275 984.3 981.1 -5.75  -4.3 -6.5 345 40.0

14 983.33 9858 981.2 -5.31 -85 -7.4 2612 30.0
15 98215 9835 980.8 -3.57 -1.8 -5.5 205 250
16 98445 985.3 983.4 -5,95 -1.8 -6.5 1537 220
17 98252 983.0 982.1 -4.72 -1.0 -6.5 6.87 150
18 9835 984.3 982.7 -7.62 -4.2 —110 825 12.0
19 980.67 9821 979.8 -6.18 -4.5 -11.0 20.78 30.0

20 97787 9798 976.3 -4.18 -2.6 -5.0 2462 300
21 97571 9765 975.1 -5.0 -3.5 -6.0 275 30.0
22 97718 9778 976.6 -3.13 -1.8 -5.0 215 25.0
23 97696 9774 976.0 -3.22 -1.8 -5.0 1912 28.0
24 97431 9753 973.3 -5.92 406 -9.6 50 12.0
25 97716 9011 972.6 -6.62 -5.0 -11.0 150 25.0
26 98133 9822 980.1 -4.35 -1.8 -6.5 195 25.0
27 97353 9788 967.1 -1.56 +15 -3.5 1487 23.0
28 966.0 967.3 965.0 -2.0 +0.6 -6.5 17.87 250
29 9722 9735 969.3 -1.66 00 -3.5 2575 36.0
30 97208 9726 971.5 -4.33 +05 -9.0 110 190

31 976.68 979.7 973.1 -3.27 +15 -10.5 712 100

* Average of 8 observations per day.
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Table I11.11-Daily Observation Summary
(ending at 0900 hrs GMT)

Station: Dakshin Gangottri. Month: January
Year : 1987

Date Piressure (mb) Temperature (°Q Wind Speed (kts)

Av.* Max. Min. Av.* Max. Min. Av.* Max.
01 98218 9831 981.0 -2.47 00 -8.0 14.14 20.0
02 97887 980.7 977.9 -1.66 00 -3.5 18.62 22.0
03 9824 986.2 979.6 -2.95 00 -5.5 12.0 17.0
04 988.7 991.2 986.9 -2.64 00 -5.7 13.25 17.0
05
06 984.0 988.4 980.4 -2.45 00 -6.5 10.28 14.0
07 979.7 985.1 976.9 -6.12 -2.0 -12.0 1112 20.0
08 989.8 991.6 987.2 -2.95 -0.5 -7.5 22.0 36.0
09 987.71 989.6 986.6 -2.9 -1.7 -3.5 23.25 30.0

10 99516 998.7 991.1 -1.6 +35 -4.5 7.0 13.0
11 1000.86 10022 9989 -2.42 + 19 -6.5 11.0 130
12 1000.86 10002 993.2 -1.11 +38 -3.5 12.0 14.0
13 9971 1000.0 9924 -1.11 +02 -3.0 12.0 25.0
14 10014 10024 999.0 -2.4 +05 -5.9 110 200
15 1000.75 10020 998.0 -1.95 00 -3.5 12.62 250
16 100155 10048 9981 -0.5 +2.0 -6.5 2.0 6.0
17 10053 10082 1002.7 ~-0.5 +4.5 -6.7 2.0 7.0
18 998.6 10015 9955 -2.75 +0.3 -8.0 50 10.0
19 1001.67 10034 999.0 +0.25 +45 -5.5 5.0 9.0
20 10079 10093 10058 + 146 +6.0 -2.0 2.0 7.0
21 1003.82 10051 10022 -1.6 +2.7 -6.8 7.5 13.0
22 1001.7 10024 10008 -2.0 -0.2 -3.5 10.62 17,0
23 100211 10032 10012 -1.34 +2.5 -4.5 30 9.0
24 10022 10029 10015 -1.77 +10 -6.5 5.0 7.0
25 100158 10021 10006 -2.72 + 10 -6.5 6.57 140
26 100093 10015 10005 -1.38 +2.5 -6.5 75 130
27 1000.47 10009 997.7 -0.54  +6.0 -7.0 40 7.0
28 10030 10037 10022 -0,78 +45 -7.0 6.5 9.0
29 1002.82 10037 10017 -1.62 + 15 -5.5 9,0 12.0
30 100198 10029 100L7 -2.5 + 117 -7.3 575 8.0
31 100527 1006.6 10027 -4.55 -1.9 -8.5 9.0 16.0

* Average of 8 observations per day.
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Table 111.12. Daily Observation Summary
(ending at 0900 hrs GMT)

Station: Dakshin Gangottri. Month : February (First Fortnight)
Year : 1987
Date Pressure (mb) Temper ature (°C) Wind Speed (Kts)
Av.* Max. Miru Av.* Max. Min. Av.* Max.
01 1009.57 1010.3 1007.2 -2.8 4-12 -8.1 5.0 10.0
02 1008.18  1009.7  1006.8 -5.3 -1.0 -10.0 6.25 9.0
03 1007.35 1009.0 1006.2 -5.66  -2,9 -10.5 9.37 18.0
04 1008.7 1009.3 1007.9 -4.17 -2.3 -5.5 10.2 17.0
05 1004.8 1007.3 1000.9 -5.47 -2.8 -8.5 7.0 11.0
06 1001.62 1003.7 1000.0 -5.95 -3.0 -11.5 19.0 27.0
07 999.96 ' 1000.6 991.1 -3.06 -1.0 -4.5 34.25 40.0
08 979.07 1001.0 996.4 -2.57 -1.9 -4.5 285 35.0
09 990.1 994.9 984.5 -3.85 -2.0 -6.0 20.4 25.0
10 981.68 984.2 9809 -4.65 -2.0 -8.0 18.25 25.0
1 . 986.8 987.7 985.4 -6.12 -2.6 -11.5 11.0 16.0
12 986.5 987.5 9859 -8.9 -0.5  -14.2 5.25 8.0
13 988.65 989.2 988.1 -8.75 -2.5 -15.0 5.6 10.0
14 986.87 987.9 985.8 -11.0 -3.5 -14.5 5.6 8.0
15 .984.66 985.9 984.3 -12.17 -7.5 -17.0 8.0 15.0

* Average of 8 observations per day.

Conclusion

A continuous record of surface meteorological observations for three years
now available has been utilised to present annual weather summary as well as
inter-annual variability of weather at the Indian permanent station. The data for
the period of third wintering team is aso compared with mean climatological
values of other stations in the area For this purpose the three stations viz.,
Halley Bay, Sanae and Syowa which are located on the coastal ring of the
continent, have been chosen. The data of USSR station Noyolazarevskaya is not
utilised in the comparison as it is located inland in the Schirmacher hill area.

The analysis indicates significant year to year variations in the intensity,
duration and onset of various seasons. These variations are apparently caused
due to oscillations in the location and intensity of the Sub-polar low pressure
belt which surrounds the near circular coastal belt. This may influence Southern
Hemispheric oscillations which are known to affect the monsoon circulation over
Indian sub-continent. Long period record of meteorological data from a number
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of stations may, therefore, the necessary for detailed study of the variations of
Antarctic weather and its effect on globa circulation in general and Indian
monsoon in particular.
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