
Mausam, ( 19l)·,n. -I~ , I , ~~ :S

55 1.510. 534(99)

Non-uniform dissi pati on of th e Antarct ic ozone hole
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A BST RACf. The evolution o f the Antarct ic ozone hole is illustrated fo r 1985·1989 and 1990 springs.
A detailed study for 1986.19 89 and 1990 events indicates that the evolution. whic h occurs in early October . is
fairly uniform over the South Pole. Hence the fluctuations observed at Syowa , McM urdo and Palmer during
this period arc mostly due to the vortex \''3.11 passing in and out over these periferial locat ions. However, later in
November when the hole is dissipating, the vortex may shift from the South Pole in any direct ion and may also
come back or intensify on Sou th Pole before finally disappearing. At South Pole. the recovery started by October
end in 19S5. 19R6 and 1988 but later in 19R7 (November end), 1989 {November beginning) and 1990 (November
end •.
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I , Introduction

The Anta rct ic ozone hole manifests itse lf as a deepen­
ing of th e polar minimom values in the mon th of Sep­
tember. From a study of Ni mbus 7 Total Ozon e Map­
ping Spect rometer (TO~ I S) sa tellite dat a . K rueger
ct at. ( 1988. 1989) reported that the po la r minimum is
accompanied by a gro wt h of mid-l at itude (30' -60' S)
ozone maximum levels. By mid-October, the ozone
hole is a 4000 km broad minim um with steep gradients
along th e ('u gt" ~. The hole is supposed to retain it-;
in tegrity until it fills in or drifts out of t he polar region
into mid-lat itude ... at thc time of the final stratospheric
warming . Severa l details o f t he hole evolution and
compari sons for different yea rs have been reported by
Krueger ct al. (1987, 198M. 1989), Deshler et al, [1990
(a & b)], Deshler a nd Hofmann ( 1991). Hofmann et al.
( 1987, 1989). Lubin and Frederick (1990) . Newman
et al. ( 1990. /991), Schoebcrl . '1 al. (1989) a nd Stola rsk i
.1 al, (1990). In this no te. \\0 examine wh ether th e total
ozone changes observed a t some ground loca t ions can
he a tt ributed solely 10 th e displacemen t or the ozone
ho le (edge effects) o r co uld be du e to cha nges in the
hole magn itude also .

2. n ata and di\c tl" iun

r ig. I shows a map or the Antarctic region with loca ­
tions or so me international observator ies. For our
study, we used ozo ne datu a t So ut h Po le (900 S), Syowu
(69' S. 39' E). Palmer (65°S, &!OW ) and MeMurd o (78°S,
I67°E),

r ig. 2 sho w, a plo t or the da ily mea n, o r tot al ozone
ut South Po le (Amundsen-Sco t t) and Syo wa for the six
consecut ive mont hs Sep tember-February fo r 1985
onwards up to 1990. For the So ut h Pole, data were
avai lable only from abo ut the middle of Octobe r. The
hole magni tudes. expressed as negative percentage devia­
tions from the final recovery level in November- Decem­
ber, a re ind icated in Fig. 2 a nd given in Table I . Ho w­
ever. th ese refer to total ozone on ly. Vert ical profiles
..how that the percentage dec rease was much larger (in
some years. a lmos t 100%) in the 12-20 km region
(K omhyr ", al. 1988. Hofmann et ul. 1989). The mini­
mum values (DU) s hown in Table I most ly rep resent
the residual tropospheric and up per st ra tospheric ozone
(Stolarsk i et al. 1990).

The following features may be noted

Ii) The percentage drops at Syowa are genera lly
lesser (by a few per cent) than th ose a t South
Pole probably because Syowa is fan her a way
rrom the main vortex. centre (the pole itself ?).

(ii) T he fina l recov ery levels are chose n somewhat
subject ively but do see m 10 va ry a lot fro m
year-to-year, pr obably du e to a quasi-bi enn ial
osci llation (Garcia and Solomon 19M?).

(iii) T he 1988 OLO ne ho le was the wea kest but onlv
. hy a slight per cent . as co mpa red to earlier and
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