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Fig. 2 Tine average of the MLM inass-flux vectors M' on (q,8) plane. -Horizontal and vertical unit
voctors are 4.0 X 10~7 PVU s and 5.0 x 107% K s~ respectively. The position of the equivalent
latitude and equivalent pressure is shown by solid curves for every b degrees and every 50 hDa,

respectively.
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Fig. 3 (a) Time average of the MLM mass-flux vectors M’ on (¢, pe) planc. PV contours are drawn for
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(3. (a) w'. Solid curves are drawn every 1.0 x 10" kg PVE"T 177 and dashed curves ave every

1.0 x 10" kg PVU~" K" from 1.0 x 10" to 5.0 x 10", Positive anomalics are shaded. (b}

&m' /0t. Black regions are wore than 3.0 % 1077 s~ and white regions within elosod contours
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Fig. 6 Meridional sections for Period I (days 2310-2340). (a) Zonal-mean zonal flow for day 2310 (broken

curves) and day 2340 (solid curves). Contour interval is 5 m s~

(b) PV on (¢, p.) planc for

day 2310 (thick broken curves) and day 2340(thick solid curves), and 6 for day 2310 (thin broken
curves) and day 2340 (thin solid curves). Contours of PV are drawn every 2 PVU, and those of
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Fig. 3a but for the time mean for Period I (1) As in Fig. 3b but for the time mean of Om'/8t
for Period L (¢)As is Fig. 3b but for the time mcan for Period I. (f)As is Fig. 3c but for the time

mean for Period 1.
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Fig. 8 Coutour wmaps on day 2325 in Perind 1 {a-¢) and day 2365 in Period 1T (d-f). (a,d) Isotachs on the

# = 350 K swrface (thin curves). Contonr interval is 10 s ' and light and dark shades denote
wore thay 30 and 40 w s™", respectively. Thick cnrves are PV contours of ¢ = 1,2, and 5 PVT
from low latitudes. Regions for ¢ < 1T PVU and ¢ > 5 PVU are shaded by obligne lines. {(he) As
in (n) bt for 4. Thin enrves ave deawn for every 1.0 X 107 PYT 577 exeopt sero contonas. Dank
shade denotes more than 1.0 x 107° PVU 77 and light shade denotes less than —1.0 x 107° PV
e ) 6 ou the ¢ =5 PV surface {(thin cmaves). Contour interval is 5.0 x 107% K s~'. but zcro
contonrs are omitted. Dark shade denotes wore than 5.0 % 167° K 57" and light shade denotes
less thau —5.0 x 107°% K 57", Thick curves are contours of 8 = 380. 350, and 325 I¥ from low
latitudes. Regions for € > 380 K and € < 325 I are shaded by oblique lines. Lambert’s azinmthal
equal-area projection is used. The outer bonndary eirele is the cquator. Lines of weridians and
parallels ave drawn for every 30 °.
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Fig. 9 As in Fig. 4b but for anomalics of zonally and vertically averaged zonal flow. Contour intcrval
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Dynamics of the atmospheric circulation based on the modified Légrangian mean analysis

Koji AKAHORI and Shigeo YODEN
Department of Geophysics, Kyoto University

Synopsis

A modified Lagrangian-mean (MLM) diagnostics is developed and is applied to the analysis of low-
frequency variations of the troposphere caused by the interaction between baroclinic eddies and the hasic
field in an idealized model. Low-frequency variations are characterized by a propagation of the MLM
mass anomalies from the tropics to high latitudes, which is induced by a kind of relaxation oscillation
between a phase of mechanical mixing by Rosshy-wave breakings and a recovery phase due to thermal

forcing.

Keywords:long time variation in the. troposphere, modified Lagrangian mean analysis, baroclinic eddies, po-

tential vorticity
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