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Semi-annual oscillation ofconstant pressure surfaces
( 1000-100 mb) in the northern hemisphere

G. C. AS. •..UU and R. K. \'EIDIA

I ndio» I nstiuue o] Tropirol M eteorology, Poena

A&""'TR.1cr. ~Ionthly moan nlu8Sat about 2.)1) sta tions in the nort hern hemisphere were analysed for the study
of se mi-annual press ure oscillation at sea level and at S5U. ; 00. 500.300.200 and 100 mb levels. It is found th at at all
levels and a t all long itudes. t he am plitudes arc smellest in the equeto rle t le t tt udes and lergest in s ub-tropical or high
cr lat itu des . I n the vertical. the amplitudes ~renpr."\I1~· increase upwards upto about 200 mb level. 11.1('rt" is a surface
of ph ase reversal or sharp phase shift which s Jo l'~'~ equa to rwa rds with increase of bctebt . Below thi.~ "urfaH! maxi 
mum OCCUr!'J towards the end of April and October. .:\ I)O\,c this s urface. t he maximum occurs towards th e end of
J an uary and J uly. The oscillatio n is studied in some detail for the Indian region.

1. Introduction

The present paper ia purely an observat ional
study of goopotontinlK of constant pre.Ii.'iuro sur
faces in tho northern hemisphere, Van Loon
and J enne (1969) have dono study of semi-ununal
oscillation in tho southern hemisphere in respect
of zonal wind a.ntl tempera ture ann. also of geo·
poten t ials of 200 mh level for southern hemi sphere,
They also extended (Vun Loon and Jonno 1970)
their studv of zona l wind and temperature to tho
norther n ilCmisphore between longitudes 60° and
120"E . Our study differs from theirs III RO far na
it relates to the Whole northern hemisphere a nd
i. in respect of geopotentials of a ll standard
constant prc~;,;ure surfaees.

The study of semi-annual oscillation has ga ined
importanco during recont years. Significan t semi
annual wave in tho temperature of the tropica l
stratosphere was discovered by Reed (1962,
196 1). He showed that th e amplitudes increased
upward. Presence of a semi-annual oscillation in
zonal wind of t he tropical stratosphere and lower
mesosphere was also reported by Reed (1965,
1966). Wallaco (1966) also showed semi-annua l
oscillation in mean zonal wind from 200N a nd 20'S
between 50 and 10 mh levele indicating smaller
magn itudes over equatorial region . R ocket wind
analysis by Quiroz and ) Iiller (1967) and Angell
and Korshover (1970) have furt her confirmed th e
KelDi-annual wave in both temperature anti wind.
Van Loon, Labitzke and J enne (1972) studied the
half yearly wave in stratospheric tempe rature
above the 50 mb level.

Chiusano (1970) develope" a tenta t ive theory for
semi-annua l zona l wind nnd temperature oscilla
tions in t he tropics. Dickenson (1971) has a ttempted
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an ana lytica l model for zona l winds in t he
tropics.

Searching through published material wo found
that a detailed analysis of nort hern hemispheric
tropospheric obsorvnt ions in respect of semi
nnn ual oscillation of constant prcssuro goopo
tenf.ials was not available in literature. Hence, we
decided to undertake and present tho analysis of
observations so t hat we kuow bett er the obser ved
features which are to he explained hy any theory.

2. Da ta an d analYSis

About 250 stat ions between equator and SOON
wore selected. jI"" n sea level pressure and the
geopotential heights of 850, 700, 500, 300, 200
and lOO-mh l,ressure 10,,018 at. these sta tions wore
obtai ned from the following data sources,

(i) C1imalologiool ,VormaI, (CLINO)forclimal
and ciimat: ship simion., for the period
19·31·1960, W~IO;mrn·Ko. 117. T P.
52. 1971 for m, s. I. pressure .

(ii ) Short period a"erage.< for 19.jJ ·1960 and
pTom.;<>nal a"era~e m l"e.< for dimat
Il'7IIp 'J/ld climal lemp ship .,Imions, WMO/
m IM Ko. 170-TP. 82, 19G5·for geo
potential height s of s tandard constant
pressure levels.

(ii i) Five-year (1967-71) averages were pre·
pa red in Theoretical Studies Division of
the I nst it ute for 18 additiona l near
equatorial stations from the monthly
values given in " Jl onlltly Climalic Dota
f OT the II'or/d, Vol«, 20-24, pu blishcd by
WMO in coopera tion with U. S. Weather
Bureau.












