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Recent changes observed in column ozone concentrations over India
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ABSTRACT. Ozone observations taken during the past 23~39 years by Dobson Spectropbotometers at Delhi.
v aranasi . Pune and Kodaikanal have been analysed 10 exa mine its long-term trtnd ove r Indian stations. An increasing
m od of this species over theyears has b!.-CR noticed at all the places, except al Varanasi. where a decreasing trend has
been fOUDd . The cause of these trends could be attributed, partly. to the trends of ozone in the troposphere. The results
also indicate that thereare certain recentchan ges in ozone levels at the Indian stations. These changes are less apparent in
long-term trend analysis of total ozone data as the increase in tropospheric ozone has a compensating effect to the
decrease in ozone at stratospheric levels,

Key werds - Ozone. Ozone sonde, uv-raduuco. Stratosphere, Pinatubo eruption. EI-Nino, Quasi biennial
oscillations (QDO), Tou l Ozcee Mapping Spectrophotometer (TOMS), Microwave Limb
Sounder, Dobson Ozone Spectrophotometer.

I. Int rodu ction

Satellite based To tal Ozone Mapping Spectro
photometer (TOMS) measurements have shown record
low ozo ne amounts between 65°N and 65°S for most pans
of the year 1992 and early 1993 (Gleaso n et al., 1993).
Low ozone values have also been observed in the
Northern Hemisphere (NH) by the Microwave Limb
Sounder measurements on the Upper Atmospheric
Research Satellite (UARS) in ear ly 1993 (Waters et al.,
1993). Further, the TOM S data analysis has clearl y
brought out that daily globa l averages (region 65°N and
65°S) for the year 1992 are significa ntly lower than any of
the earlier 13 years. Values during 1992 were 2 to 3 %
below the observed daily average ozone values of the
preceding years, particular interest is the largest decrease
in ozone amounts observed over the region from 10° N 
600 N (Kerr et al., 1993).
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Climatologically, the column abundance of ozone is
lowest over the tropics (Salby and Callaghan, 1993) due 10
which these regions experience larger fluxes of sola r UV
radiation. This fact underlines the need for continuous
monitoring and analysis of ozone levels in the tropica l and
sub-tropical regions, especially the long term trends and
fluctuations, Very few studies (Mani and Sreedharan
1973; Tiwari, 1992 ; Kundu and Jain 1993) arc available
on systematic analysis of long term variations of total
ozone over Indian stations. Kundu and Ja in ( 1993) have
used Dobson Spectrophotometer measurements from three
total ozone monitoring stations of the India
Meteorologica l Department ((MD) located at Srinagar
(340 N) , Delhi (280 N) and Kodaikanal ( 10 oN). Based on
data of nearly three decades they conclude that the general
pattern of variations agrees well with the results from
TOMS data analysis by Stolarski et al. ( 199 1). They also
report a small long term trend which has a posit ive value
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