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A time series analysis of the global atmospheric pressure*
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AMTRAeJr. 12 GUT euefsce pressure de ta for 188 station. for the IGY period hav e boon analYJled &I a time
series. The fir, l.difference filter hea been urilieed in order to eliminate tho low frequency trend in the eerlee. Mean
peetodicleles in the pr 0ll5ure tendency oecilletto ns are computed. All the stations show valuea scattered betw een
-I end 5 d~1" The l.1)l\dJn,y eeeieeere thea eubjcted to powerspec trum analys is. which beings out the peak in the period
r.ngeof-l.5d~YII. Cr,)....peeteumeaelyelecn statiOn8 arranged in the order-of lncreesmg longitude sho ws that. the
oecilleejonaresult from a westward propagating preeeure "'. ve with zonal wavelength equal to the lat itude circle.

1. IntrodueUOD

1. 1. Recently a number of studies have fur
nished evidence that various atmospheric para·
meters in the tropical region show quasi-perio
dicities of the order of 4-5 days (Wallace and
Chang 1969; Yanai eI al. 1968, Nitta 1970, Chang
eI al. 1970). These studies are mainly concentrated
over the equatorial Pacific. In a much earlier
study Eliot (1895) had found evidence for short
period barometric oscillation of period 4-.'i days
over the Indian monsoon region. Subsequent
work by Frolow (1942) and Palmer and Ohmstede
(1956) showed the existence of similar oscillations
over other par ts of the trop ics,

1.2. Ezamining the daily pressure tendency data
at selected Indian sta tion. for a 12-year period,
Ananthakrishnan and Misra (1970 a, h) confirmed
the earlier findings of Eliot. They also found that
the oscillations have no associat ion with the phase
of the sunspot eycle and hence eould not be at 
tributed to extra-terrestria l causes like solar flares
as suggested by Palmer and others. The period of
the oscillat ions was found to be practically in
dependent of latitude and season although the
amplitude was more at higher lat itudes. Exami
nation of the pressure tendency data at seven
extra-Indian sta tions in the zonal belt 35°_60oN

showed that the oscillations were present at all
these stations suggesting that 4-6 day oscillatio n
is perhaps global in character (1970 c).

1.3 . Studying the surface pressure data of seven
stations in the equatorial belt of the northern hemi
sphere by the technique of spectrum analysis,
Wallace and Chang found that about half the

power was contained in oscillat ions of periods of
10 to 100 days. The)' also found a distinct peak
corresponding to a period of about 4 days at all
sta tions. The cross-spectrum analysis showed that
the 4-5 days pressure oscillat ion results from a
westward propagating wave with a zonal wave
length equal to the circumference of the earth.
Also, from lin analysis of the geopotenti al heights
of the standard isobaric levels for the north ern
hemisphere by spherical harmonies, E liasen and
lIlaehenhauer (1965) found the 24-hour tendency
field showi ng a 'more or less regular westward pro
pagation with mean period of about 6 days for
wave numbers 1, 2 and 3'.

1.4 . It was considered to be of interest to extend
tbe study of Wallace and Chang, mentioned earlier
by select ing stations round the globe in different
zonal belts of both the hemisphere-s, covering
a wide range of lati tudes to understand the extent
to which the 4-5 days oscillation eould he traced
in the two hemispheres and also to understand its
propagation characteristies, The results of such
a study are reported in this paper.

2. Data for study

2.1. The study is based on the 12 m IT surface
pressure data of 188 stations for the IGY period
1 J uly 1957 to 31 December 1958, which COvers
549 days. The daily values of the sea level pres
sure were extracted from the IGY microcards
To minimise the errors dne to pressure reduc
tion, the stations selected were at altitudes less
than 100 metres. About ten sta tions, more Or
lessuniformly distributed in longitude, were chosen
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