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The Antarctic ozone hole—1994
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In this paper we briefly describe the processes which lead to the formation of the
Antarctic ozone hole, the attributes of the 1994 hole in comparison with previous

years and the trends in hole severity.

The 1994 hole was similar to the severe holes of recent years with values of below
100 DU observed. The season’s distinguishing features were abnormally high ozone
values in mid-latitudes and a strongly asymmetric hole in late October.

The hole appears to have peaked in severity due to the fact that all of the ozone in the
13 to 20 km region is being destroyed. The outlook for the future is for a slow
recovery over the next 30 years as the chlorine and bromine loadings gradually

decrease.

Introduction

About 90 per cent of ozone resides in the layer
between 10 and 50 kilometres — the stratosphere.
The total amount of ozone in a column above the
earth’s surface is measured in Dobson units (DU,
milli-atmosphere cm). The current global average
is about 300 DU. Ozone is formed mainly in the
tropical middle stratosphere and is transported
polewards and downwards by the broadscale
circulation, especially during winter and spring
(Brasseur and Solomon 1986). This seasonal
meridional transport results, for the southern
hemisphere, in a total ozone maximum at mid-
latitudes in spring.

In the 1960s, total ozone values over Antarctica
varied from about 280 DU in late winter to 340
DU in the early summer. By the mid 1980s a very
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strong decline during spring was evident and
values of about 150 DU were being reported. Sub-
sequently, springtime Antarctic ozone levels con-
tinued to decline with observations of minimum
values of near to 100 DU inside the ozone hole
(Herman et al. (1995a) and Herman et al
(1995b)), which has been defined as an area of
depletion below some threshold amount, typically
220 DU, in 1992, 1993 and 1994 (Harris et al.
1995). In 1994, there was almost total destruction
of ozone between 15 and 23 km in altitude (Hoff-

" man et al. 1995). Hoffman also noted that since

1992 there had been an upward extension of the
ozone hole and that this was likely to continue
until the end of the decade.

Springtime Antarctic stratospheric ozone
destruction is a direct result of the anthropogenic
emissions of .chlorine™ and bromine-bearing
substances (Solomon et al. 1986). The chloro-
fluorocarbons (CFCs: (CFC-11, CCI5F; CFC-12,
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