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A8STRACT. Profil es from a series of balloon borne ozonesonde ascents arc used to chart the
development of the Antarctic depletion over Maitri in the austral spring of 1992. The vertical structure
of the ozone layer is discussed. including the presence of strati fication, which occurs at aU stages
of development. The main feature of 1992 ozonesonde flights is depletion of 91% in the months of

September and October between 15-23 km, which is unique .
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1. Introduction

The stratosphere is the aunospheric region extending

from just above the tropopause . to an altitude of about
50 km. The tropopause varies from a value of about
10 km over high latitudes to about 17 km over the
equa tor. Within this region the air temperature generally

increases with altitude rising from -50°C or lower at
the tropopause to great er than _20°C at 50 km. The
relative warmth of the stratosphere results from the
absorption of solar ultraviolet rad iation by ozone. which
has its highest mixing ratio in the stratosphere, This

heating by solar absorpti on is balanced by cooling
Ihrough emission of thermal infrared radiation, primaril y
from the IS urn band of CO2, After the autumnal

equinox. the polar regions fall into darkness and the
solar ultrav iolet ceases. Emission of thermal radiation
quickly u K,I, the polar stratosphere to temperatures

(443)

much lower than those of the mid-latitude stratos­
phere . A latitudinal pressure gradient then develops
betwee n the pole and mid-latitudes, which combined

with earth's rota tion, produces a circumpolar belt of
westerly winds referred to as the polar night jet or
polar vortex. This isolates the south polar region from
the surro unding atmosphere and prevents ozonerich air

from the middle latitudes from penetrating the Antarctic

stratosphere.

2. Chemistry in the polar vortex

Under normal win ter conditions in the lower
stratosphere, the temperature within the polar vor tex
falls low enough so that clouds of nitric acid tryhydratc'
and ice can fonn despite the dryness of the stratosphere

(2 to 4 ppm mixing ratio of water). These clo uds are
referred to. generall y, as polar stratospheric clouds
(PSC 's) . Pure ice clouds near -BSoC ar 50 hPa pressure
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