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Fig.1 Latitude-time sections of {a) zonal mean temperature at 2.6 hPa, (b) zonal mean zonal wind at 1.2 hPa,
and (c) wave-amplitude of zonal wavenumber-1 of geopotential height at 1.2 hPa, averaged for 100 years in the

run of ho = 1000 m. Contour intervals are 5 K, 10 ms™! and 200 m in (a) ~

(a) are contours of 252.5 K.
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Fig.2 Seasonal march of the upper stratosphere averaged for 100 years in each run: (a) zonal mean temperature
(86°N and 2.6 hPa), (b) zonal mean zonal wind (averaged over latitudes 50°N~70°N at 1.2 hPa), and (c) wave-
amplitude of zonal wavenumber-1 of geopotential height (50°N~70°N at 1.2 hPa). A dotted line in (a) denotes
the time change of the basic temperature profile. Labels are ho x 1072
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Power Spectrum Density T7=1year
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Fig.3 Vertical profiles of power spectrum density with a period of one year in each run: (a) zonal mean
temperature (70°N~90°N), (b) zonal mean zonal wind (50°N~70°N), (c) wave-amplitude of zonal wavenumber-
1 of geopotential height (50°N~70°N), and (d) wave-amplitude of zonal wavenumber-5 of geopotential height
(35°N~55°N). Labels are ho x 1072, Annual thermal forcing is introduced above the upper horizontal lines,

while it is not below the lower lines.
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Fig.4 Daily time series of zonal mean temperature K at 86°N and 2.6 hPa for 100 years in each run.
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Fig.5 Frequency distributions of monthly and zonal mean temperature at 86°N and 2.6 hPa for 100 years
in three runs of ho = Om (left), 500m (center) and 1000m (right). Averages for the 100 years and standard
deviations from them are written.
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Fig.6 Latitude-height sections of lag-correlation coefficients with zonal mean temperature in January at 86°N
and 2.6 hPa, indicated by x, in the run of hg = 1000m. (from top to bottom) Zonal mean temperature, zonal
mean zonal wind, wave amplitude of zonal wavenumer-1 of geopotential height, and wave amplitude of zonal
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later). Contour interval is 0.2.
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Fig.8 Latitude-height sections of the first mode derived from the EEOF analysis (EEOF1) for five combinatios
of five months from Septemper~January to January~May. Unit is arbitrary and contour interval is 4.

ho=1000m
EEOF1 vs. [T]
60 L L B B B B B 40 -
40T ) P ';“ x
20 | :\huw ‘ MﬁM e
N F ;:.ﬁ.;ﬂrM I ﬂﬂ,ﬂnv .
w b "‘2 ! “ -.I‘l \ : :

w -20F V WWV B V V 1V‘VV v;,‘\: v:l' ‘,o el
3 -20 —
-~40 —
_ T W TN RO R ST SRS R T —40 =

10 20 30 40 50 60 70 80 90 100

YEAR -

EEOF1

————————— [T] Jan.

Fig.9 Principal component of the EEOF1 mode (solid line), which is derived projecting the mode onto the five
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2.6 hPa are also drawn (broken line).
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Fig.10 As in Fig.7 but for regression coefficients. Panels are aligned in vertical with calendar months.
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A Numerical Experiment on Seasonal March and Interannual Variability
of the Stratospheric Circulation

Masakazu TAGUCHI and Shigeo YODEN
Department of Geophysics, Kyoto University

Synopsis

Dynamical coupling between the troposphere and the stratosphere in presence of mean zonal flow, forced plan-
etary waves and baroclinic waves is investigated in a numerical experiment with a mechanistic circulation model.
Amplitude of a sinusoidal surface topography is chosen as an experimental parameter, and 100-year integrations
are performed for each of ten values of the parameter. Two types of interannual variability of the stratospheric
circulation are especially obtained, corresponding to the real atmosphere; the variability is large in spring for small
topographic amplitudes, while it is extremely large in winter for medium amplitudes. “Preconditioning” and after-
effects are seen associated with stratospheric sudden warmings.

Keywords: troposphere-stratosphere coupling, seasonal march, interannual variability, sudden warming
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