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ABSTRAcr. Considering the importance of radiation st udies for the World Climate Programme (WCp)
o f WMO. a climatic study of warminclcooling of the atmospheric column by solar and terrestrial rad iancns
over India in different seasons has been undertaken. In this paperthe absorption in the atmosphere of direct
short-wave radiation from the sun and diffuse short-wave radiation from the earth in the month or January (over
India) is presented. It shows that cnl.yabout 25 percent of the incident direct solar radiation. viz.• solar constant
(Approx. 1360 W /ml ) , is absorbed In the atmosphere (345 W/ml ) and upto SOO mb absorption is just about 1
per cent of the amount at the lop of theatmosphere. Between SOO ard 850 mb theabsorption is about 26 per cent
of It, but between 850 mb and the sur face It is 34 percent. Thus, the lowest-half of the atmosphere (below 500 mb)
absorbs almost 60 per cent o f tbe absorbed part of total short -wave radiation in theatmospbere and of this the
major portion is absorbed in the lowest J500 metres.

I. I.troduc:tion

It is well established that radiation processes playa
very effective role in controlling the weather in tropics.
For instance, the differential heat ing of the Indian sub­
continent in summer has now been recognised as the
main mechanism for triggering the monsoon (Krishna­
murti I979). It is also being recognised that for com­
plete understanding of trade inversions, monsoons,
African disturbances and many other weather processes
in the tropics , the role of radiation must be fully under­
stood .

In India, climatic study of radiat ion has been carried
out since long based on sunshine records and later on
radiation instruments' data (Mani et al. 1963, 1968.
1971, 1981). Recently Mani and Rangarajaljl (J982)
studied the radiation climate of India for the entire year.
Their stud y, however, gives the heat balance at the surface
only. The effectof rad iat ion processes in the atmosphere
has not been given by them. In fact. studies on radiation
budget of the troposphere are very few. Katayama 's
(1966, 1967, 1972)work which coveres the whole northern
hemisphere seems to be one of the few.

In our effort to study the heat balance of the atmos­
phere over India we present here the climatic study of
the short-wave radiation flux only over the country
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during winter season. In this study, only the effect of
water vapo ur present in the atmosphere is conside red.
The contrib ution of other atmos pheric constituents like
ozone, CO" aerosols including dust particles which is of
significance specially in the lower troposphere is not
considered . The study will be extended finally to derive
the heat budget ofthe troposphere over India throughout
the year.

1. Data

For this study, mean monthl y upper air data for the
month of January for three years (I978-80) for all the
nineteen Indian radiosonde stations (Table I) published
by WMO in the monthly climatic data of the world were
used. From these data , three years' mean monthl y
temperature and dew point values. were worked out for
surface, 850, 700, 600, 500, 400, 300, 200 and 100mb
levels for each station using both 0000 and 1200 UT
observations. Using these mean temperature and dew
point values, mixing ratios at all these levels were picked
out with the help of tephigrams for each station.

Dew point temperatures were mostly available upto
500 mb level only. In order to estimate dew point tem­
perature values at higher levels, one of the schemes pro­
posed by Katayama (1966) was followed. The dew point
curve was extended above 500 mb assuming that it












