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Fig.1 Percentage of ozone variation caused by seasonal variation of tropopause height
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Fig.2 Variation of vertical eddy mixing rate in percentage

caused by seasonal variation of tropopaue height
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Fig.3 Variation of horizontal eddy mixing rate in percentage caused by

seasonal variation of tropopause height
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Fig.4 Percentage of ozone variation due to the variation of horizontal and vertical eddy mixing rates

caused by seasonal variation of tropopause height
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Fig.5 Percentage of ozone variation with latitude and height for 1km ascent of tropopause height in the
winter at mid-~latitudes of NH
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Fig.6 Percentage of ozone variation with time and latitude for 1km ascent of tropopause height in the
winter at mid-latitudes of NH

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

276 = | M F FE R 23 %

xR T B R ot EXPIfUR/ TR (UT/LS) REK AT I R,
RE M Ry LT 10%. PR MR b T30 U2 T e AL AR AL BT 5 2 AR = AP
MEH RSB R AL, B B2 a3 d MR Eme. MKz
BiE TiX—W A

FAEHRAP SR L HEDUTR 1k i, RELBNSEAZEAEYE 5DU. MH
WHEREH, WREUAG 1km, REBEKEMNA 10—-60DU. FHHHE R/ NT 5t
SR (HEXESE IS EREANIN ASERKRAKEY, FHESFY, RIUEHSE
FEAR, MEXLEREGEFHER, B -FZEYHEATET A aE. SN
TR TR BRT RELBIEWAHE, HRANKETMEN REIHERAYE
I m, REFRBRUBATEY 6% BT —REALGHRBYE, HESRE MM
AR WA R R TXREZE TR XS, i ARSI A8 & .

2 & X M

[1] Reed R J. The role of vertical motions in ozone-weather relationship. J. Meteo., 1950, 7:263—267

[2] Meetham A R. The correlation of the amount of ozone with other characteristics of the atmosphere.
Q. J. R. Meteor. Soc., 1937, 63:289—307

[3] Poulin L, Evans W F J. METOZ: Total ozone from meteorological parameters. Atmosphere-Ocean,
Ontario, Canada, 1994, 32:285—297

{4] Hoinka K P, Claude H, Kohler U. On the correlation between tropopause pressure and ozone above
central Europe. Geophys. Res. Lett., 1996, 23:1 753—1 756

[5] Steinbrecht W, Claude H, Kohler U, Hoinka K P. Correlations between tropopause height and total
ozone: implications for long-term changes. J. Geophys. Res., 1998, 103:19183—19 192

[6] Chimonas G. On the depletion of ozone by a height increase of the tropical tropopause. J. Geophys.
Res., 1987, 92:10897—10 901

[7] Lindzen R S. Turbulence and stress owing to gravity wave and tidal breakdown. J. Geophys. Res.,
1981, 86:9707—9 714

(8] Kley D P, Crutzen J, Smit H G J, Vitel H, Oltmans S J, Grassl H, Ramanathan V. Observations of
near-zero ozone concentrations over the convective Pacific: Effects on air chemistry. Science, 1996,
274:230—233

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

4 H FEES MEETELR EXHE/ T FRERE S AR 277

THE IMPACT OF TROPOPAUSE VARIATION ON
OZONE DISTRIBUTION IN UPPER
TROPOSPHERE/LOWER STRATOSPHERE

LI Guohui LU Daren
(Institute of Atmospheric Physics, The Chinese Academy Sciences, Beijing 100029)

X. X. Tie
(Atmospheric Chemistry Division, National Center of Atmospheric Research, USA)

Abstract

The upper troposphere/lower stratosphere (UT/LS), as a special region, lies
between 8 and 25km altitude. Because most of ozone column resides in the lower
stratosphere, small change in ozone abundance could have a large impact on cli-
mate and the surface UV flux. The tropopause, as an interface or transition zone
between the well mixed, ozone-poor upper troposphere and the stratified, ozone rich
lower stratosphere, has its seasonal and long-term variation trends which in turn
could lead to a direct and evident effect on the distribution of atmospheric ozone
and its column abundance. This work simulated the impact of tropopause varia-
tion on the distribution of ozone in UT/LS with a two-dimensional model named
SOCRATES (Simulation Of Chemistry, Radiation, And Transport of Environmen-
tally important Species). The model, developed in the Division of Atmospheric
Chemistry of NCAR, is one coupling chemical, radiative, and dynamical processes.
Its domain and resolution are 0—120km and 1km in vertical and 85°S—85°N and
5° in horizontal.

Model simulation results show that the annual cycle of the tropopause height
has remarkable impact on the ozone distribution in the UT /LS. The local change of
ozone can be more than 10%. When the tropopause is increased by 1km in winter
in middle latitudes of Northern Hemisphere, the impact on ozone distribution is
evident and the local change of ozone can be more than 6%. However the impact
on total ozone is relatively small, less than 5 Dobson units. This is much less than
the statistic results between tropopause height and total ozone from data analysis.
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