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Abstract

Antarctica continent influences the general circulation pattern over

the globe and is supposed to provide significant forcing to the future

climate changes due to its huge ice shield covering most part of the

continent. Weather over Antarctica is a real challenge to the

meteorologist participating in the Indian Scientific Expedition. A 

permanently manned meteorological observatory equipped with the

instruments to monitor weather system exist at the Indian Antarctic

station MAITRI and continuous meteorological parameters were recorded

during 17th Expedition from Jan.98 to Dec. 98. During the XVII

Indian Scientific Expedition, installation of a snow gauge was done

for measuring the snow collected during snowfall/bizzard days. In this

report data pertaining to surface weather parameters i.e. the

atmospheric pressure, temperature, wind direction, wind speed, cloud

snowfall, global radiation, surface ozone and vertical distribution of

ozone are presented and discussed. Number of aurora days & blizzards

observed during the year are also described.
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Introduction

India Meteorological Department has been continuously

participating in all the Antarctic Expeditions, since the first

Expedition. This is an ongoing programme of recording and

analysing the meteorological data during their stay at Maitri.

During the 17th Expedition a new programme i.e. the installation

of snow guage was included for measuring the snowfall during

winter and bizzards. Standard equipments and procedures

approved hy World Meteorological Organisation (WMO) are being

followed for meteorological data collection. The synoptic weather

data recorded at main hours is also transmitted over Global

Telecommunication System (GTS) on real time basis for the use of

weather forecasting.

Scientific Objectives

Scientific objectives of the meteorological programme during

XVII IAE was to study the following meteorological parameters : 

a) Daily, seasonal and annual variation of atmospheric pressure,

surface air temperature, surface ozone snowfall and clouds.

b) The changes in weather parameters with reference to the

specific synoptic situations.

c) The radiation budget

d) Monitoring and archival of information through weather
satellites and HF radio broadcasts regarding weather system
affecting the Indian station Maitri.

e) Atmospheric turbidity in Antarctica

f) Balloon borne measurement of the vertical profile of ozone

over Maitri to study the nature of ozone hole over Antarctica.

Observational Programme

To achieve the above objectives the programme was devided into
3 main groups.
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a) Synoptic observations during onward and return cruise

b) Surface observations and upper air observations at Maitri

c) Radiation observations

(a) During onward cruise by ship, MV Polar Bird, observations

were taken eight times a day, at three hourly intervals, w.e.f. the

first synoptic hour from the day of departure from Goa

(b)The occurrence of ozone hole is the burning topic of the

present environmental science over the globe. The cause of ozone

hole is basically due to the formation of the winter circumpolar

stratospheric vortex over Antarctica, which prevents the air

exchange with the mid-latitudes. Due to absence of solar radiation

the temperature inside the vortex goes below -80°C during polar

rights. This situation favours the generation of polar stratospheric

clouds (PSC) containing ice particles and accumulation of Chloro-

Fluoro-Carban (CFC) compounds. With the return of the sunlight

in the early spring these reservoir compounds are converted into

active chlorine, bromine species on the surface of the PSC's which

break the ozone molecules.

Following ozone sounding and radiometer soundings were carried

out with Indian electrochemical ozone sondes and radiometer sonde

respectively

a) 47 number ozone sonde ascents

b) 12 number of radiometer sonde ascents

Weather forecasting in Antarctica is a challenging job with

limited resources available at the station. Even then, very good

weather outlooks were given for all scientific outdoor activities.

Members were briefed about the weather before undertaking

convoys and other field activities.

To achieve the above, continuous imageries as well as HF-Radio

weather charts transmitted by Pretoria were very helpful tool for

forecasting the weather. IMD team also carried out/contributed to

the following additional work during their stay at Maitri.
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(i) Regular maintenance of IMD-equipments and repair

wherever required,

(ii) Group activities of the station.

Result & Discussion

Surface Temperature 

Round the clock, surface temperature was recorded by the

autographic recorder and computed manually. The lowest

temperature recorded during this year was - 35oC on 30th Aug'98

and the highest temperature was +09.2° C on 3rd Jan., 98. A 

graphical (bar) presentation of maximum, minimum and average

temperature of each month is shown in fig.l. During January

mean monthly temperature was +01.2o
 C due to 24 hours of the

sunshine. From the graph of monthly mean surface temperature it

is evident that with the onset of winter after February the fall in

the temperature is significant upto August 98. In the month of

September the mean temperature shows a rising tendency due to

the increase in sunshine hours & number of low pressure system.

The cyclonic circulation forcing in warm and moist air mass

from lower latitudes into the polar regions causes rise in the

temperature. Generally during the blizzard period, a rise in the

temperature was observed due to the same reason.

Surface Winds 

Antarctica is popularly known as home of blizzards. In the

coastal areas high wind occur and it decreases inland toward the

polar plateau. Planning any outdoor activity, mainly depends upon

the weather at that time. At Maitri, recording of wind speed and

direction is done by electrical cup generator anemometer and

synchrotransducer wind vane respectively. Monthly average winds

and maximum winds are shown in fig. 2 
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Wind speed and its direction were recorded throughout the year.

The windiest month of the year was May. The average wind of

this month was 22 kts and the maximum wind was 65 kts (117

kmph) recorded on 25th October during the strongest blizzard of

the year. April was the calm month of the year, where the

average wind speed was 12kts and maximum wind was 35 kts on

30th April 1998. The general direction of the wind mostly

remained either SE or ESE at Maitri. On number of occasions

katabatic winds were also observed, rising suddenly from calm

winds to 15-25 kts and the direction remained southenrly. These

winds were noticed for a short period and never indicated any bad

weather.

Mean Sea Level Pressure 

A precision Aneroid Barometer and a barograph were used for

recording station level pressure and then values were reduced to

mean sea level pressure. The highest pressure of 1008.8hPa was

recorded on 10'" Sept. 98 and the lowest 954.3hPa on 5"' June, 98

(fig.3). The average pressure curve is also shown in fig.3. There

is not much change in the mean pressure values from the month

of May to October. Steep change in pressure can be observed in

the month of April to May and Sept. to Oct. The Maximum

variation of pressure is found in the month of June, with the

range of 51.5 hPa. While, the least variation of the pressure was

in the month February with the range of 22.1 hPa.

Surface Ozone 

Continuous measurement of surface ozone was done at MAITRI

station using electrochemical surface ozone sensor. Surface is the

main sink for ozone and because the average concentration of

ozone at different levels in the atmosphere remains same

approximately, the rate of production of ozone at higher levels

must be equal to the rate of destruction near surface. Though this

has been the earlier assessment, however mostly it still holds

except in very polluted atmosphere. Therefore continuous
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monitoring of surface ozone was done and its hourly values were

computed manually from the autographic charts and the data is

being analysed.

Measurement of Global Solar Radiation 

Global solar radiation was continuously recorded at Maitri

station, using thermo electric pyranometer installed on the roof of

the station. Global solar radiation received throughout the year is

shown in fig.4. It may be mentioned that the maximum radiation

per day was recorded on 17th Dec.

Atmospheric Ozone 

During this year 47 ozone sonde ascents were successfully taken

inspite of extreme shortage of ozone sonde instruments since the

instruments brought by XVII Indian Antarctic Expedition were

damaged when helicopter underslung failed and the load crash

landed on pack ice. The maximum partial pressure of ozone was

148 nb at an altitude of 60hPa. The vertical dustribution of ozone,

during the month of August, September, October, November and

December'98 (on specific dates) is shown in fig.5. During the

winter period the balloons burst at low levels without crossing the

ozone maximum. Hence special treatment for the balloons is given

before taking the ascents. The following preliminary result can be

concluded from the analysis of ozone ascents : (I) Partial pressure

of ozone is generally found to be steadily decreasing with the

height till tropopause. There after the profile shows increasing

tendency with height and then partial pressure of ozone increases

to its maximum value around 60-65 hPa. Thereafter the Partial

Pressure of ozone decreases gradually in the higher layers, (ii)

Depletion of ozone begins in the month of August 98 and

maximum depletion was observed in the month of Oct. 98. There

after ozone recovery started with the approach of summer, (iii)

Ozone recovery was observed from the month of Nov. and the

normal value of ozone was recorded in the last week of Dec. 98.

Radiometer Sonde 

12 Radiometer ascents were successfully taken during the winter
period at night time and the flights were tabulated. Further analysis



Meteorological & Climatological Studies 57

of IR fluxes is in progress.

Other significant Weather Phenomenon at Maitri

a) Bizzard 
Weather in Antarctica is subject to frequent and sudden changes

due to migratory low pressure systems. These low pressure systems

cause drifting & blowing of snow reducing the horizontal visibility

drastically. Such weather systems are called blizzard and these are

the most hazardous weather phenomenon in Antarctica. The

classification of the blizzard is made on the following criteria :-

1. Wind Speeds greater than 23 kts with blowing/drifting snow.

2. Visibility less than 01 km. Due to high wind, wind chill

factor is high and working out door during blizzard is very

difficult / risky.

On the basis of the above criteria total 21 number of blizzards

were observed during the year. Maximum blizzards were observed

in the month of May and Sep. 98 (i.e. 05 Nos. each). The

longest blizzard was 96 firs in the month of Aug'98. Brief

history of the blizzard is enumerated in Table No.l

b) Aurora 
The Auroras were observed during nights from March to

September'98. Maximum Auroral nights (06) were observed in the

month of September'98.

Conclusion

Upper air balloon ascents were taken to study the ozone hole

phenomenon over Antarctica and energy budget and low level

temperature and humidity profiles in the upper atmosphere inspite

of no balloon filling and launching facility available at the station.

Installed a Snow Gauge stand assembly in cement constructed

foundation. Accurate weather briefing given for number of convoys

for their successful completion. Regular weather briefing and

informations were given for local and outdoor activities. Auroral

observations were recorded. In this year all the computed data
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(manually) have stored in the computer, floppy for ready reference

and use whenever required, the computerised print had been taken

for the submission of the data to the office of IMD.

Suggestions

1) Presently the IMD lab is setup in a room having size of

10ft X 8ft, which is inadequate for carrying out the experiments

and also congested due to number of instruments and recorders

installed. There is absolutely no working space as such, a spacious

accomodation may be made available to continue with the

experiments properly.

2) It is experienced that balloon treatment, filling and

launching is a very difficult job without a proper space and

shelter, hence the same may be provided at the earlist for good

and proper rate of ascent.
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Months

Series 1-Av Temp  TempMaxSeries -2 Series -  Temp3  Min

Deg. Celcius

Series 1-Av wind Series 2-Max Wind Series 3-Max Qust



Fig 1a. Sharp change in pressure in the month of JUNE. 9B

Fig 1b. Steady pressure in the month of DECEMBER, 9B



SURFACE PRESSURE AT MAITRI

YEAR 1998

GLOBAL SOLAR RADIATION AT MAITRI 1998




