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Ozone distribution over India
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AnsTRAcr. Using Dobson ozone epectropbotcmeter data Cram a network of lIix I tations in India. the IIpatie l
and temporal distribution of total ozone Over tile country and itl vertical dieeelbutl on in the etmoepheee during
1004-1969 ha ve been atndiod . The Itudy oonfirt1l8 earlif'r observations and ahowe that over IItat ionll nor th of
25°N tho eeesonef increase in total ozone ill eeueed by a frac tional inereeee in . 11 layen from the gro und to
28 km, t1\O m in oont ribut ton coming from th e layen between 10 and 24 km . Above 28 km th o oonoentra·
t io:, oh.nj,t09 roughly iot eceoedence wit h photoohemleel production. In lower lat it udee Routh of 25°N an in­
crease ill total OZOne amount dur ing the an nua l eyole i . caused by a ~ndual inor eaMl in all tho layen Cromthe
gro und to 36 km • • bov e whieh the variation i. n~ligible .
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t . InlroduaUon

The first measurement of the vertioal distribu­
tion of ozone over Indian statlons using th e
Umkohr method WIl.8 made by Ramanathan and
Karandikar(1949).They pointed out that the centre
of gravity of ozonoshifts downwardewhen the total
ozone increases at a pIa.oe. From the ana1ysi8 of
Umkehr observations made at three tropical sta­
t ions, Rangarajan (1966) oonoluded that th e main
featurOll of the vertical distribution of ozono over
th e tropics remain the ...me in all the 80ll110ns and
a ohaage in total ozone is brought ont by a pro­
portionate ohango throughout upto 30 km.

Regular ozone observations with the Dobson
spectrophotometer have been made at a notwork
of six stations in India, Srinagar (34°N), Now Delhi
(28°N), Varana.si (25°N), Ahmedabad (23"N), Dum
Dum (22"N) and Kodaikanal (lOON ) since 1963.
A study of the spatial and temporal distri bution
of total ozone over India and its vertical distrihu­
tion in the atmosphere has been made using th e
average of five years' data from 1964 to 1968 and
the results are presented in th e sections which
follow.

2. VarlaUoD in total DIODe overbdl.

The mainfOlltures of the annual variation of total
ozone over Ind ia (Fig. 1) are well known. The
higher vaIU08 of the total ozone amount recorded
at Kodeiksasl dnring the summer (Indian mon­
BOon) season give rise to a reversal of normal
latitudinal gradient of ozone. Rangarajan (1966)
explained this latitudinal anomaly as due to photo­
Iyt io destruotion of ozone over north India, and a

secondsey meridional-eum-vertieel olrcnlation with
ascending air near New Delhi and deseending air
near Kodaikanal. The net ozone available in a verti­
cal column of the atmosphere is the result of (')
photochemical production, (") the rate of transfer
from the lowerto the higher lati tudes in the middle
and upper stratosphere and (...) tho southward flux
of ozonefrom higher latitudes in the lower 8tratos­
phere and the troposphere. The transfer mechanism
isaotiveduring winter and isabsent during lIUIlUIlOr

in the northern hemisphere, while the photochemi­
cal produotion is higher during summer, Thia ex­
plains qualitatively the observed annual variation
of ozone over Indian 8tatiOns. Since the latitudinal
gradient of total ozone is very small over Indian
8tations (Kulkarni et al. 1959) the time lag in the
ooourrenoe of maximum and minimum osusee a
reversal in the normal gradient.

Another anomaly in ozone distribntion over
India, evident from Fig. 1 is that over Ahmedabad
(23°N) the total ozone is lower compared to Dum
Dum (22° N) and even Kodaikanal (10° N).
This is observed a1mo8t throughout the year. A
detailed 8tndy of these anomalies will be possible
after simulteaeous observations of the vertical
distribution of ozone by Indian oZOWlSOndOS from
New Delhi and Kodaikanal become available in the
future.

3. Vn Uel1 distribution of Dione from Umkehr obsenauons

The vert ical dist ribution of ozone in the atmo8­
phere over India w.... atudied u.ing computed
Umkehr data published in 'Ozone data for the
world'. Sinoethe numher of observations in anyone
year, particularly during summer, was smell, ,data
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