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Unusual high total ozone over New Delhi
on 25 March 1990 - A case study
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A8STRACT. An unusual high total ozone value of ~73 DobS?n unit " as obse rved over New Delhi on
2S March 1990. H is attributed to the leakage of stratospheric ~mne.m to.(rcposphere l ~roug~ tro popause break
in assoc iation with a trough in mid-tropospheric westerlies with ItS 3 .". 15 lying along 82Q E longitude north of20~ N.
at 300 hPa level.

2. Ow.cnalions

2 . I. Total ooolle

Total ozone. i.e.. the amount of ozone contained in
vertica l co lumn of air extending from the gro und to
the top of the atmosphere at a place, is measured at
Indian networ k stations by Dobson Ozone Spectre
photometer. Maxima of daily total ozone observed
in the month of March for the vears 1960 to 1990 over

ew Delhi i< <hewn in Fig. I.' T he figure shows that
the highest dai ly total ozone <0 fa r observed was 373 DU
on 25 March 1990. The next lower da ily total ozone
362 D U was observed on 25 March 1979, 8 March
1980 and 25 March 1982. Fig. 2 shows day to day
variation of total ozo ne over 'ew Delhi from 22 to 28
March 1990. Over New Delhi, total ozo ne was 296
DU on 23 March. Next day it was 325 DU and in
creased to 373 D U on 25 Mar cil. It decreas ed to .355
DU next day and came down to 296 D U on 28 March.

Variation of day to day total ozo ne over Varanasi
fro m 22 to 28 Marc h 1990 is also shown in Fig. 2. The
tre nd of variation of ~aily total Ozone at Varanast is
simi lar to New Delhi, having maximum value of 339
D U on 25 March .

Sub-trop ical jet stream.

In the present paper, an unusual high value of tota l
ozo ne of 373 D U obser ved o ver ew Delhi on 25 Ma rch
1990 has been discussed with the help of prevailing
sy nopti c conditions.

2 . 2. Upper air eye/ollie circulation and the trough ill .
westerlies, 23-27 March 1990 .

In the morning of 23 March 1990. an upper air cyclonic
circulation extending up to 2 .1 km a.s.l. lay over north
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I. Introduction

A series of ozone soundings were made at New Delhi
by Mani et 01. (1973, 1976) to study the chan ges in the
vertical distribution of a tmospheric ozone associated
with western distu rbances, The study sho ws t hat with
the approach of upper tropospher ic trough and the
simulta neo us lowering of the tropopause. there is an
increased influx in <hallow layers of middle latitudes
ozo ne rich air through break in the tropopause, replacing
the sub-tropical ozone poor air over the station,

Ozone is formed rr-ainly at height of 30 km or more
in lower lati tud es and transported fro m this source
region c f tropi cal stratosph ere ~ o a reservoir r~gion

in the middle st ra tos phere of high latitudes. SImul
taneo usly in northern hemisphere, a back transport
from north to sout h within the lower st ratosphere takes
place, causing an increase of ozone in the lower strato
sphe re of middle latitudes. The higher troposphere of
the trop ics is supplied with ozone fro m the lower strato
sphere of middl e latitudes through the tropopause break.

Ra mana than (1954) had shown that significant varia
tions in total ozone occ ur over New Delhi, M ount Abu,
and Ahmedabad during December to April when
western distu rbances assoc iated with trough in westcrli s
at 9 km are ac tive over north Ind ia. The rise of ozone
takes place when the no rthwesterly winds are replacing
the southwcstcrlics, rut once the north westerlies get
settled, the ozo ne amo unt begins to fall. The increase
of ozore over north India in winte r is associ ated with
the format ion of a do uble tropopa use over nor th India
and leakage of rr.iddle latitudes stratospheric air into
th e north Indian troposphere,








