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ABSTRACf. Th is article shows the analyst, of lotal oeone and potential vorticity and abo tropopause
pressure dunna: winter pe riod (December. January and February) over the area 20··50-N , 9tID· I60- e (south­
east Asia).This is done for three differentlatitude bands 20··30-N, )Cf-40-N and 40D ·SOD N, Due to muimum
latitudinal gradient of ozone in the lower latitudinal band. hi,h correlation is foun d with potent ial vorticity
end also with t ropop ause level.
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1. Introduction

The ozone mixing ratio a nd Ertel's potential
vorticity (IPV) are bo th quasi-conservative tracers
in the lower stratosphere (Leovy et al. 1985. Clough
ft 01. 1985. Reite r 1972. Hartmann 1977. Danielsen
1968. Dan ielse n a 01. 1987) and also in crease with
decreasing pressu re up to 10 hPa. Thus. the
transport of IPV is to be simila r 10 that of ozone in
the lower stratosphere. Herring (1966) sho wed that
1PV is posi tively co rrela ted with ozone mixin g ra tio
overthe longitude extent of No rth America. and in
the stra tosphere. the fea tures in th e profile of IP V
and ozo ne mixing ra tio were shown 10 be similar on
the large scal e by D anielsen (1968).

La ter studies have confirmed that a st rong posi­
tive co rrelat ion exis ts between IPV and ozone mix­
ing rat io at a ll sca les in the lower stratosphere . The
evidence was d iscussed by Danielsen (1985).

Th e changes in the mixing rat io of ozone on
isentropic su rfaces are wholl y contained in th e
stra tosphere and advectio n of the tropopause along
isentropic su rfaces linking stratosphere and
troposphere . T his is equivalen t to ch anging the
depth of th e stra tosp here th us, clearly. ' alt ering the
Iotal amount o f ozone in a ver tica l column. By look­
ing at- the correlat ion be tween th e total ozo ne and
IPV 0 11 an isen tropic (9) surface it is possible to d is­
cern ho w mu ch of the variabili ty in total o zone is
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th ai su rface. II is also possib le to study the co ntribu­
lion to the variability in total ozone co m ing from
changes near the tropopau se by correlating total
ozone directly with tropop use pressu re.

In th is article correlat ions between TOMS total
ozone and IPV are calculated statist ica lly at th ree
diffe rent la titude ba nds (20' -30'N. 30' -40'N and
40'·50' N) in Ihe region 9O' · 160'E, 20' ·50 ' N a nd
com pa red with the co rre lation with trop opause
pressure.

2. Malerials used

Daily gridded total ozone data have bee n sup­
plied from the TOMS instrument on the Nimbus-7
sa tellite for the period from December 1982 to
Febru ary 1983 in the region 90'-160 ' E a nd 20 '·
50'N. Wind sp eeds have bee n obtained from global
analysis fields supplied by the European Centre for
Medium Range Weather Foreca sts (ECMWF).
Reading. Values of tropopause level pressure have
been taken from the radiosonde tropopa use reports
after quality con trol 10 remove sp urious va lues .

J. :\Iclhod of analysis

Statistica l me thod has bee n used in th is a rticle.
For eac h rad ioso nde sta tion, the trop opau se pres­
sure and IPV values o n various isent ropic (9) sur­
faces have been ob tai ned for 0000 UTC on the first
20 days of each month . For each day total ozone has












