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Fig.1: Latitude~height section of the time and
zonal mean zonal flow. Contour interval is 5 m
s~ . Easterlies are shaded and the local maximum
on each level is denoted by a dot.
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Fig.2: Latitude-~height section of the EOF1 mode
of zonal mean zonal flow variations. Negative
values are shaded and contour interval is 0.02.
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Fig.3: Principal component of the EOF1 mode (PC1) for th
Hemisphere™ dataset (b).
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Fig.4: Latitude—height sections of the compos-
ite zonal mean zonal flow in the I/ + period (a) and
the U — period (b). Zonal mean of PV =2 PVU
surface (broken line) and # = 310 K isentropic sur-
face (dashed line) are also shown. Dots represent
the local maximum of the climatological jet (same
as Fig. 1).
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- 2441DAY (c) — 2442DAY

fig.5: PV on the # =310K isentropic surface in the U+ period. Contour interval is 1 PYU and 3.5 PVU contour

is a dashed line. Regions between 2 and 3 PVU are blacked out. Horizontal flow vectors more than 5 m s~ are
also shown. Unit vector in (a) is 40 m s~!. Polar stereo projection is used. The boundary circle is 30°N. Lines of
meridians and parallels are drawn for every 30 degrees.

Fig.6: Temperature on o = 0.963 surface for the first 3 days of the U/ + period. Contour interval is 1 K. The map
projection is the same as in Fig.5.
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- 1920D.AY (b) —— 1921D.AY

Fig.7: AsinFig. 5 but for the U — period.

8: Asin Fig. 6 but for the first 3 days of the ' — period.
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Fig.9:  Latitude-height sections of composite
zonal-mean eddy kinetic energy in the U + period
(a% and the U — period (b). Contour interval is 10
m?s~2. Symbols +in (a) and A in (b) indicate the
axis of the jets in Fig. 4 (a) and (b), respectively.
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( o ) 2440DAY

(d) L92ODAY

Fig.10: Definition of the LC-index. Negative regions of the meridional PV gradient on the 310 K isentropic surface
are contoured for the first 3days of the I + period (a—c) and the I/ — period (d-f). Contour interval is 5 X 1078 pvU

m~!. See text for details.
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Fig.11: As in Fig.3 but for the LC-index.
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Fig.12:  Scatter diagram of the full dataset on
the LC-index — PC1 plane. Upper panel and right
panel are one-dimensional distribution of the LC-
index and PC1, respectively.



latitude

Fig.13: AsinFig. 1 butfor 7g = 1.0 day (a) and
& = 0.25 day (b). Dots represent the local maxi-
mum of the zonal mean zonal flow for the control
run of Tr = 0.5 day (same as Fig. 1). Zonal mean
of PV = 2 PVU surface (broken line) and # = 310
K isentropic surface (dashed line) are also shown.
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Fig.14:  Scatter diagrams of the latitude of the
maximum zona! mean zonal flow on the 310 K
isentropic surface and the LC-index for 7 = 1.0
day (a), 7r = 0.5 day (b), and 7r = 0.25 day (c).
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Fig.15: Histograms of the LC-index (a) and the latitude of the maximum zonal mean zonal flow on the 310 K
isentropic surface (b). Thick broken line is for 7z = 1.0 day, thin solid line for 7 = 0.5 day, and thick solid line for
= 0.25 day.
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Fig.16: Latitudinal profile of zonal mean zonal flow (top) and dimensionless magnitude of strain § /(222) (bottom),
where € is the angular speed of the rotation of the Earth. Location of zonal mean PVs are also shown by solid line
(PV =1, 2, and 3 PVU) and dashed line (PV = 3.5 PVU). Composites for L'+ period (a) and for U — period (b).
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Numerical experiments on the breaking pattern of baroclinic waves

Koji AKAHORI and Shigeo YODEN
Department of Geophysics, Kyoto University

Synopsis

A global primitive-equation mode} of the atmosphere is used to study the relationship between the temporal
variations of the zonal mean zonal flow and baroclinic eddies. Nonperiodic low-frequency vaciliation of the mean
zonal flow is found in long-time integrations of the model under a perpetual condition; the zonal-mean jet in the
extratropics changes its position nearly barotropically.

A potential-vorticity, potential temperature (PV-6) analysis is performed for two extreme periods of the zonal
flow vacillation. Anticyclonic breakings of upper troughs are dominant in the period of high-latitude jet, while
cyclonic breakings are dominant in the period of low-latitude jet. A statistically significant relationship between
the zona! flow vacillation and the morphology of life cycles of baroclinic eddies is obtained for the entire period
analyzed. An index of the life cycles, which is introduced in this study, shows clear bimodality in its frequency
distribution function.

The relationship is also confirmed by two experimental runs with different intensity of the surface drag. For
the low-drag run, the zonal-mean jet is located in high latitudes through the integration period and life cycles of
baroclinic eddies are basically characterized by the anticyclonic breaking. For the high-drag run, on the other hand,
the zonal-mean jet is located in low latitudes and life cycles of baroclinic eddies are characterized by the cyclonic
breaking.

Although these two types of breaking pattern are similar to the two paradigms of baroclinic-wave life-cycles
obtained in some idealized one-shot experiments, there are some diffetences from the one-shot experiments in the
deformation field on an isentropic surface, and in the relative location between the zonal-mean jet and the latitude
of maximum eddy kinetic energy.

Keywords: extratropical cyclone, Rossby wave, potential vorticity, zonal flow vacillation
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