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ABSTRAcr. Monthly-mean 100mb zonal wind obeer'Tations from stations in; or on the fringe of. tho tro pics
have been subject....l to Fourier analysis.

Anona.! and eemi-eunuel hennonlce are ovident at meay ela tions , and eupeepoelt lone of thcee two hermontes
reproduce obseeverioue quite well at t hese eLa tions. Deice correepond tng (0 grcatc8t ntJc8 of chango of zonal-wind
velocity coincide well with the onset and retreat of summer monsoon oirculst lcee , except over the western North Peel
fio Ocean. where the &UIl UI\ ! har monic bebevce rat her differently from elsewhere. It i ll clear th at, upper eeeterltce AMOci·
eted with summer monsoon circulations influence upper -wind patterns well beyond th '>Re al'Not genera lly considered
to be w OWlOOneJ ou the baai a of rainfall and .urfltoCe.wind reversele,

•

1. Inlroductlon

It is well-known tllat reversals of direotion
of the upper-tropospheric flow over the tropics
of the eastern hemisphere are associated with the
onset and retreat of summer monsoon circulations;
the westerlies which prevail for much of the year
are replaced by easte rlies for about four months
each summer.

The abruptness of the reversals prevents such
flow-patterns from being described correctly as
harmonic oscillations. Instead , it is more accurate
to consider what Hantel (1971), discussing the
annu al march of temperature over southern
Asia, termed 'a flipflop-like oscillation between
relat ively steady ~tat... , with discontinuous jumps
from one state to another'. Even 50, it is not
precise to use the description 'd iscontinuous'
for upper-wind pat terns. Reversals are rapid,
a. F ig. I shows, but they are not sufficiently
precipitous or smooth for dates corresponding
to transition. to be determined exactly by visual
inspection of daily data. Aocordingly, IIOme
statist ical procedure must he adopted to establish
average date,s,

Flow pat tern s of this kind are, as Hantel
pointed out, 'characterised by sizeable contributions
of higher harmonic~'. However, as he was advi sed
(by H. Van Loon) that harmonics higher than
the semi·annual do not contribute significant ly
to the total variance of temperature. Hantel
felt justified in describing the zonany-averaged

annual patterns of temperature between 60°
lind 1200E in terms of superpositions of annual
and semi-annual harmonics.

2. Oulll.. ol lnYMllp tion

The present study, a harmonic analysis of
monthly-mean IOO-mh zonal-winds at 45 stat ions
in, or on the fringe of, tbe tropics (see Fig . 2
and Appendix] , showed that there is in add it ion
to the anticipated, and usually considerable,
annual harmonic, a conspicuous semi-annual
harmonic present in the data of many sta tions
(Table I). Indeed, at some stat ions in the Southern
Hemisphere the amplitude of the semi-annual
harmonic exceeds that of the ann ual, a fact
which has been discussed at length by Van Loon
and Jenne (1969, 1970). Harmonics higher than
the semi-annual do not contribute greatly to the
total variance of zonal-wind at most stations and
superpositions of annual and semi-annual har
monics reproduce lOO-mb zonal-wind observations
tolerably well in general (Fig. 3). However, at
ROme stat ions harmonics lower than the annual
are evident, while at Cocos Island the amplitude
of the biennial harmonic exceeds that of the
annual.

It was hoped initially that thi s study would
provide insight into inter-annual variations of
mo~n intensity. I~ particular, it was though t
possible that some influence from the quasi
biennial oscillation might be apparent, and
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