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Despite the semipermanent nature of the summer
monsoonal circulation , substantial fluctuations
occur in the lower troposphere and to a lesser
degree in the upper troposphere. Precipitation
data over India and southeast Asia indicates a
somewhat long (> 10 days) period for these

explained the near in-phase relationship between
anticyclonic vorticity and divergence over the
mon soon region as being largely due to a balance
between vorticity generation (th rough divergence)
and frictional dissipation. Webster (1972) showed
that the time independent summer circu lat ions of
low latitudes were sa tisfactorily simulated in his
model with prescribed diabatic heating and oro
graphic forcing . In addition Manabe et 01.
(1970. 197.) and Washington and Daggupaty
(1975) have discussed the tropical circulation as
simulated by their global gene ral circulation models.

The monsoon of south and southeast Asia dom i
nates the northern hemispheric summer circulation.
The upper troposphere is characterized by a
quasi-stationary anticyclone anchored over Tibet
with an easterly jet to its south (Ramage and
Raman 19?2). and mid -oceanic troughs over the
Pacific and Atlantic Oceans with westerlie s to their
south (Krishnamurti 1971a; Sadler 1975a).
The lower tropospheric circulation comprises a
cyclo nic centre over north India and high pre ssure
cells ove r the Pacific and Atlantic Oceans.
Kri shnamurti (197Ib) showed that for the summer
of 1967. the up per anticyclone over the Himalayan
region nea rly coincides with the updraft po rt ion
of a the rmally direct divergent circula tion system
possessi ng disti nct north-south (Hadl ey) and eas t
west circulations. Holton a nd Colton (1972)
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Abnormal tran ... itions .....ere observed to begin around 12 July ..... ith a simultaneous decrease in 200 mb eddy
kinetic energy at all latitudes, 700 mb eddy kinetic energy over the tropical belt, and tropical baroclinic activity as
determined from cloudiness: all reached minimum values around 20-24 July. On the other hand, trop ical zona l mean
kinetic energy increased to maximum values in the same period.

During 20-24 July, the tropospheric circulation displa yed singularly different characteristics compared to normal,
and "break monsoon" conditions prevailed Over India. The zones of cloudiness and upper divergence maxima
over the monsoon region ..hifted northwards to the Tibetan area, while dry weather and abnormal upper convergent
wind inflow was experienced O'..er southeast Asia. A cons picuous and anomalous exc ita tio n of convect ive activity
over tropical regions in the western North and South Pacific was associa ted with pronounced upper Clower) trope
spheric anticyclonic (cyclonic) circulations. Consequently. 200 mb equatorial easterlies over the western and central
Pacific were unusually strong. Concurrently the anticyclone over the Mexican region reached maximum intensity
and was displaced to the north of its normal position.

ABSTRACT. Changes in kinetic energy averaged over the tropical (S-OOS-19·6°N). subtropical (24·2°N.31· loN)

and mid-latitude (4 1 ·OoN.~ 8 . l oN) belts were examined for the 92·day period from June through August 1970. Some.
what systematic fluctuation.... 0 0- 15 day period) were observed in the eddy and zonal mean kinetic energies of the
200 mb trop ical belt. ~t id·lat itude periodicity was longer at about 20 days . Short period (",5 day) fluctuations were
considerably stronger at 700 mb than that at 200 mb, over the tropical belt.
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