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Annual pressure oscillation from sea level to
roo mb in the northern hemisphere
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ABSTRACT. From climatological normals orabo ut 250 upper air observatories in the northern hemisph ere, the
annual mean, the annual osc illat ion and the semi-annual oscillat ion in the geopo tential height of 850. 700, 600, 300,
200 and 100 mb pressurelevels have been worked out; while the features of sem i-annual oscillation are discussed else.
where (A~ani and Verme 1975). The characte ristics of an nual mean, and annua l oscillation are presented here. At
and above 700 mh level the maximum occurs finlt at the polar latitudes and then at " lib. tropical latitudes with a lag
of about 3 to .. weeks . At and south or 40~~ the amplitude is ma ximum At 2oo'mb level; at higher latitudes, the
amplitude increases upto l OO-mb level. th e last level of our analys i.'4.

The annual mean picture IL'i well M the annual O'iCillat ion exhibit Some special featnroB over the Asian reg ion.

t, Introduction

Monsoon can be looked upon as an annual osoil.
ls t ion superimposed on the annual mean state of
the at mosphere. TIle annunl oscillat ion is felt over
the ent ire globe with varying degrees of intensity.
The economy of IIOme countries, part icularly those
in southeast AHia is highly dependent on tho annual
cycle of rain. As atmospheric pressure dist ribu
t ion primarily controlled the distribution of wind
and rainfall, it is worthwhile to examine the extent
to which the pressure over the region of southeast
Asia are similar and dissimilar to those over the
rest of the northern hemisphere. The purpose
of the present paper is to present the analysis of
pressure observations ove r tho northern hemisphere
in the atmosphere below lOG-mb level.

Although a number of authors have recently
analysed the annual and semi-annual wave in the
stratosphere and mesosphere (Rood 1962, 1966;
Angell and Korshover 1970; Van Loon 1970),
a comprehensive analysis of the annual wave in
pressurejgeopotent inl field in the troposphere
over the whole hemisphere could not be located in
literature.

2. Data and anal, sis

The same data obtained for the study of semi
annual pressure oscillation (Asnani and Verma
1975) have boon used for the present study also.

The upper air data used for this analysis are for
relat ively short periods, However, the authors
believe that the broad conclusions drawn from this
analysis would not be substant ially altered even

when the mean upper air data based on longer
period. like 30 years becomeavailable for study.

Tho mean monthly data were subjected to har
monic analysis to get annual mean, the amplitnde,
and phases of 12-monthly, 6-monthly and 4
monthly oscillations at individual stations. Fig. 1
shows tho annua l normal sea lovel pressure on the
northern hemisphere from equator to 80oN. Figs.
2 to 7 show the annual normal lleight values of
standard isobaric surfaces (850, 700, 500, 300, 200
and 100mb),

It will be seen from Fig. I that there are some
spec ial features in sea. level pressure pattern over
the Asian region distinct from the rest of the
northern hemisphere. Thus, there is a Permanent
ridge of high pressure over the Bay of Bengal and
a permanent trough of low pressure over north
Ind ia. Further, there is a stoop pressure grad ient
of 12 mb within a distance of about 12 degrees of
lat itude along the meridian 80oE, across the
Himalayas.

At 850mb, the sub-tropical ridge is distorted near
the Himalayan region. At 700and 500 mb, the sub
tropical ridge steadily slopes southwards with
height . At 200 and 100 mb, the ridge shifta again
northwards and gives considerable pre..ure gra
dient in the near-equatorial regions eorreapond
ing to relatively strong zonal easterly flow. Thua
the easterly jet st ream observed over south India,
during the summer season is partly due to this
contour gradient present in the annual norma)
picture itself.
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