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Maintenance and Variation
of the Subtropical and Polar-frontal Jets
in the Global Atomosphere

Tkumi MITSUYOSHI

Abstract

In the upper troposphere, the subtropical jet and the polar-frontalal jet exist in both
of the Northen and Southern Hemisphere. The strength and location of the polar-frontal
jet is variable, whereas that of the subtropical jet is relatively steady. So, in the upper
troposphere, there are two states of the jets. One state is a double jets state, when both
of the subtropical and polar-frontal jets exist. Another is a single jet state, when the only
subtropical jet exists.

O In this study, the maintainance and variation of the subtropical and polar-frontal jets
are investigated in associated with the wind speeds of the subtropical and polar-frontal
jets, by using the Eliasse-Palm (E-P) flux and its divergence.

O ”Eliassen-Palm (E-P) cross sections” are meridional cross sections showing the Eliasse-
Palm flux F by arrows and its divergence by contours. The direction of F indicates the
relative importance of the principal eddy fluxes of heat and momentum. If the eddy
dynamics is Rossby wavelike, then F is also a measure of net wave propagation from one
height and latitude to another. The divergence of F reflects the magnitude of transient
and irreversible eddy processes at each hight and latitude. It is a direct measure of the
total forcing of the zonal-mean state by the eddies.

O In the case of the strong subtropical jet, the eddies start to grow centered at around 45°.
Then, in the upper troposphre, the E-P flux vectors turn equatorward at lower latitudes
than 45°, signifying a poleward flux of westerly eddy momentum and turn polarward at
higher latitudes than 45°; signifying a equatorward flux of westerly eddy momentum. As
a result, it is found that the eddies have a effect on intensifying the subtropical jet at

around 45° and then form the single jet state.

v



O In the case of the strong polar-frontal jet, the eddies start to grow centered at around
55° and the E-P flux vectors turn equatorward in the upper troposphere, signifying a
poleward flux of westerly eddy momentum. As a result, it is found that the eddies have
a effect on intensifying the polar-frontal jet at around 55° and then form the double jet
state.

O In the case of the both strong subtropical and polar-frontal jets, the result is similar to
the case of the strong subtropical jet. The reason is that the wind speed of the subtropical

jet is much stronger than that of the polar-frontal jet.

Key Words: subtropical jet, polar-frontal jet, E-P flux (Eliassen-Palm flux),

O000D00O00 zonal mean zonal wind, eddy momentum flux, eddy heat flux
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Zonal Wind Speed [m/s] at SJ and PJ areas
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Composite of Zonal Wind Speed and anomaly [m/s]
(SJ:strong,PJ:strong)
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Composite of EP flux Divergence
(SJ:strong,PJ:strong)
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Composite of Zonal Wind Speed and anomaly [m/s] 5days
(SJ:strong,PJ:strong)
-/ ‘ ‘

N

1004

2001

3001

4001 : f : P
500

600
7001
800 1

900
1000
EQ

020 000 JFMUODOO0ODOOO0DOOOOOODOODOOODOOObODOO0ObDO0OO0ODO
gbbodbgobobooboboboouobobobuobboobobobobobobobo

goooo

Composite of Wind Speed at 250hPa [m/s] 5days
(SJ:strong,PJ:strong)
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Composite of Zonal Wind Speed and anomaly [m/s]

(SJ:strong,PJ:weak)
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Composite of EP flux Divergence
(SJ:strong,PJ:weok)
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Composite of Zonal Wind Speed and anomaly [m/s] 5days
(SJ:strong,PJ:weak)
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Composite of Wind Speed at 250hPa [m/s] 5days
(SJ:strong,PJ:weak)
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Composite of Zonal Wind Speed and anomaly [m/s]
(SJ:weak,PJ:strong)
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Composite of EP flux Divergence
(SJ weok PJ strong)
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Composite of Zonal Wind Speed and anomaly [m/s] 5days
(SJ:weak,PJ:strong)
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Composite of Wind Speed at 250hPa [m/s] 5days
(SJ:weak,PJ:stronq)
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Composite

(SJ:weak,PJ:weak)

of Zonal Wind Speed and anomaly [m/s]
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Composite of EP flux Divergence
(SJ weok PJ: weok)
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Composite of Zonal Wind Speed and anomaly [m/s] 5days
(SJ:weak,PJ:weak)
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Composite of Wind Speed at 250hPa [m/s] 5days
(SJ:weak,PJ:weak)
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Composite of Zonal Wind Speed and anomaly [m/s]
(SJ:strong,PJ:strong)
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Composite of EP flux Divergence
(SJ:strong,PJ:strong)
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Composite of Zonal Wind Speed and anomaly [m/s] 5days
(SJ:strong,PJ:strong)
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Composite of Wind Speed at 250hPa [m/s] 5days
(SJ:strong,PJ:strong)
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Composite of Zonal Wind Speed and anomaly [m/s]
(SJ:strong,PJ:weak)
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Composite of Wind Speed at 250hPa [m/s] (SJ:strong,PJ:weak)
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Composite of EP flux Divergence
(SJ strong PJ weok)
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Composite of Zonal Wind Speed and anomaly [m/s] 5days
(SJ:strong,PJ:weak)
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Composite of Wind Speed at 250hPa [m/s] 5days
(SJ:strong,PJ:weak)
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Composite of Zonal Wind Speed and anomaly [m/s]

(SJ:weak,PJ:strong)
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Composite of Wind Speed at 250hPa [m/s] (SJ:weak,PJ:strong)
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Composite of EP flux Divergence
(SJ weok PJ strong)
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Composite of Zonal Wind Speed and anomaly [m/s] 5days
(SJ:weak,PJ:strong)
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Composite of Wind Speed at 250hPa [m/s] 5days
(SJ:weak,PJ:stronq)
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Composite of Zonal Wind Speed and anomaly [m/s]

(SJ:weak,PJ:weak)
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Composite of Wind Speed at 250hPa [m/s] (SJ:weak,PJ:weak)
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Composite of EP flux Divergence
(SJ weok PJ weok)

///////ﬂza?7>> 7777>>>>>v

0

100 1

f/\ffﬂﬂaaéé%%??7/\v€<€€-e

100

2001

// . \\ . . . N I’ . // .

300 - ‘ * I ‘ T34 > L < < < <
1 \ Vo ! B /
Lo ‘

400 - iksg.;h&\'&\%\Xi T f [ ( %$9> <®
500-AAENRRs&Q\C)\\,\,\TTT 3\/\’;_>;$®9>>>>

‘ ! 0 ‘
6004 K‘xml,;igg;\\\\xT7Z[ff7‘f////2%$sn>“ .

700N\ * ‘I‘\\t\.‘go@ﬁ” :K\]vfff[ffffffﬂme;_>>>>;> v o<

800- TTTTT¢¢1177777>
90077, LD i {0(4 - 00ttd o oo o
1000 Lk===2@? () (mmm= IRIVACE =2 = = ———~— —_——
70S 60S 50S 20S 10S EQ
S —
5e+08

0O 54: OO0 JASOOOD E-POOOODODOODOOOOOOOODOOODOOODOOO

gbobboooobbbooobboooboboooobobooobbogd
71



Composite of Zonal Wind Speed and anomaly [m/s] 5days
(SJ:weak,PJ:weak)
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Composite of Wind Speed at 250hPa [m/s] 5days
(SJ:weak,PJ:weak)
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