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Rotating tongues (Protrudences) of ozone-poor air in the Antarctic ozone hole,
sweeping over lower latitudes: signatures in ground-based Dobson data
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AB~"RA<"". Using data (rom ground-based Dobson spectrophotc meters. the evolution of Anlarclic czooe holes
during the southernsprings of 1992. 1993. 1994 and 1995was studied. At theSouth Pole. the evolution was mostly smooth,
steady decreaseup10 about Sep tember end anda steady recoveryup10 about Decemberend. At latitudes near 65°5. theozone
levels aldrfferentlatuudes andlongitudes showed Fluctuations compatible withpassingof a noncircular (0"':1.1) vortex boundary
(edge. rolatmglongue). wi th a rotation periodof IS-20 days, However. often tbere were depletions in-between. extending to
lower latitudes up 10-30"5. rndrcaung co rrugations in tbe oval boundary witheffects equivalent to those of more than one
rotaung longue. There wen:othershort - spaced (S·8 days) depletions. not necessarily simultaneousat different latitudes in the
same longitude. and more copious at lower lanrudes, probably indlcaling the effects of synoptic disturbances on lotalozone
through tropopause pressurechanges and/orozone mini-holes caused by anticyclonic tropospheric forcingunder lhesouthern
polar vorte x.

Kco)' werds .-; Antarctic ozone hole. Oval vortex. ROlating tongue. Ozone miniholes.

1. Introduction

Since 1979, the amount and distribution of total ozone
has changed co nside rably a ll over the globe (Herman et at..

1993 : Stolarski et al., 199 2). The most dramat ic change has

been thedevelopmento f the (southern)springtime Antarct ic
ozone hole, report ed by Ch ubachi ( 1984) . Ch ubachi and

Kajiwara (1986) for Syowa. Farman ' I al. ( 1985) for Halley

Bay and Argen tine Islands, Komhy r et at. (1986), Bojk ov

(1986a,b) for Soutb Pole , ami furtber investigated by Stolar·

(269)

ski et al. (1986) and Stolarsk i (1988), using the measure

ment s made by the polar orbiting Nimbus 7 satelli te. Chan 

dra and MePelers ( 1986) rep orted that the depletion was

co nfined 10 0-30oW longitudes . Solomon et al. (1986).

Solomon ( 1988, 1990) offered an explanation in term s of

chemical destruc tion by CFC co mpounds (Anderson et at..

1989). The Nimbus 7 total ozo ne mapping spectrometer

(TOMS) indi cated that from 1979 to 1988, there was a

nearly linear decrease in the springtime Anlarctic O1.one
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