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ABSTRACT 

Total Water Vapour Column has been measured at Maitri (70° 45'S, 11 44'E), 
Antarctica using Microtop Sun-photometer during 22nd Indian Scientific Expedition to 
Antarctica. The annual mean water vapor was found out to be 0.45 cm in the year 2003. 
Columnar water vapour has been observed maximum in the month of January during 
observational period. Day-to-day variation of water vapour and surface temperature showed 
positive correlation suggesting that day-to day variation of water vapour is highly related to 
local meteorological conditions. In the present communication obtained results are discussed 
in detail. 
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INTRODUCTION 

Water in its various phases constitutes the critical ljnk between the 
chemical component of global change and the dynamics, radiation and climate 
components. It is the major absorber of infrared and thermal radiation in the 
Earths atmosphere and strongest contributor to greenhouse effect. The 
amount of water vapour varies widely throughout the atmosphere and the 
average content fluctuates about a mean, determined by the other greenhouse 
gasses, and the nature of the Earth land surface. Since the water vapour 
partial pressure increases with temperature, the action of water vapour as 
greenhouse gas in free troposphere lead to a further enhancement of 
greenhouse effect and is considered as a positive feedback. 

In the upper troposphere and lower stratosphere the radiative1 and 
chemical2 effects of water vapor are large and atmospheric concentration 
varies considerably with the temperature and relative humidity. In global 
climate models, almost half of the projected increase in temperature due to 
a doubling of carbon dioxide in the atmosphere results from the effects of 
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increased water vapour3. Recent studies have shown a stratospheric cooling 
in regions of H20 increases, of magnitude similar to that due to stratospheric 
ozone loss indicating a significant additional cause of observed stratospheric 
temperature decrease. Total water vapour column amounts is very low in 
Antarctica, however it plays a significant role in ozone depletion4. A recent 
study has shown that water vapor concentration determines the effectiveness 
of the heterogeneous reaction and under stratospheric conditions affects 
the ozone chemistry and plays significant role in the Antarctic ozone depletion 
by providing reaction site as polar stratospheric clouds in the form of H20 
ice5. 

Measurements have been done at low and mid latitudes6 but at the 
polar latitudes and high altitudes a little is known about the water vapor 
content and its seasonal variation. Also, surface measurement database for 
water vapor is in scarcity and therefore regular monitoring is of great 
importance for understanding the hydrological cycle in depth for global change 
studies7. In view of the above, Microtop-II89 sun photometer has been used 
to measure total water vapour column at Maitri (Antarctica) during 2003 
and summer period of year 2004. The observations were taken 
throughout the expedition on hourly basis during clear sunny days. Correlation 
of total water vapour column has also been made with surface 
temperature. In the present communications the results obtained are 
discussed in detail. 

EXPERIMENTAL SETUP 

The MICROTOP-II is a five channels hand held microprocessor based 
sun photometer. The Block diagram of the instrument is shown in Fig. 1. 
The instrument is equipped with five optical collimators having a full field of 
view of 2.5 °. All the channels are integrated with a narrow-band interference 
filter and a photodiode appropriate for the particular wavelength range. Each 
channel looks directly the solar disc at once when the image of the sun is 
centered at the cross hairs of the sun target. When the radiation falls onto 
the photodiodes through collimators, it gives an electrical current 
proportional to radiant power cut off by photodiode, which then 
amplified and converted into digital form in a high resolution A/D converter. 
Signals are processed in a series of 20 conversions per second. Out of the 
five channels at 300,305,312,940 and 1020 nm, the first three filter channels 
were used to derive atmospheric total column ozone and rest of the two for 
water vapour. 
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RESULTS 
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Columnar water vapour averaged for every month during 2003 is 
depicted in Table 1, which show the maximum concentration in January and 
minimum in August. Higher water vapour concentration during polar summer 
can be attributed to increased surface temperature during due to higher 
solar radiation. Another region could be and advection of warm moist air 
from subtropics, due to reduced strength of polar vortex during polar summer. 
The low temperatures during winter over Antarctica lead to formation of a 
region with high velocity circumpolar winds during winter and spring season, 
generally called as polar vortex. This vortex limits the exchange of air between 
its interior and exterior and leads to extremely low temperatures, which 
reduces water capacity of the air, and make it dry. This lead to the low 
columnar water vapour concentration during winter-spring season. 

Table 1: Monthly averaged water vapour during 2003 at Maitri, Antarctica 
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Comparison of daily averaged water vapour with daily averaged surface 
temperature during 2003 is depicted in Fig. 3. A strong positive correlation 
(R=0.81) has been observed between columnar water vapour values and 
surface temperature. Maximum surface temperature was observed to be 
2.9°C on 16 January 2003 with corresponding water vapour concentration 
of 0.87 cm and minimum surface temperature was observed to be - 22.8° C 
on 22 September 2003 with corresponding water vapour concentration of 
0.14 cm. The correlation between surface temperature and water vapour 
reveals that most of the variation in water vapour concentration took place 
probably in lower troposphere due to variation in surface temperature. This 
suggests that the day-to day variation of water vapour is highly related to 
local meteorological conditions over Antarctica. 

CONCLUSION 

Measurements of columnar water vapour during 2003 show the 
maximum concentration in January and minimum in August. A strong positive 
correlation (R=0.81) has been observed between columnar water vapour 
values and surface temperature. This suggests that the day-to day variation 
of water vapour is highly related to local meteorological conditions over the 
Indian research base Maitri, Antarctica. 
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