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Annual and semi-annual temperature oscillations in the
northern hemisphere
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ADSTHACT . rooo-s oo mb and l 00ll-300 mb mean monthly thick noesee have been subjected to horm- mic
analywia at .0011t200 stations in t he northern hemisphere. S.\l i~lIt fceturee of the annual mean, the BOIllU,1 oscilla t ion
end th e Mmi.a nnual ORCillation are presented . It ill shown t hat the heat low which eppeere over alOuthcaRt Alia
during the summer monsoon is p:utly due to t he perm anent warm temperat ures ovoe t his region. In t he annual
oscil lation, leegeet amplitudes OCOUf at about the sa me place and at abo ut the sam e ti me in t he (Intire troposphere.
I t is shown that the annual oscillation of tropoepheric te mperature over southeast Aale is lIf1t epe ·ta cula rly Idifferen t
from th at ever the r~t of the northern hemisphere in t ho sa me lat it udes. It ill, th erefo re, suggested that th e 81)OO iai
Iectures of the unnual mousoon of eout heuet .l\tliu. ure du e to spec ial permanen t features of tempera tu re (and eesocieted
prcMuro and wind) fid fl ove r t he area rather than due to very epcoia l featu res of t he annual temperatu re oscillat ion
over t he area.

•

t. Introducti on

A number of authors have recently analysed tho
annual wave in the strntoaphere ami mesosphere
(Iteed 1 96~ , 1966; Angell and Korshover 19i O,
Van Loon and .reune 19;0 b). g hdon (I9H) ana
lysed Canton Isl -md dat a of wind and t emperature
t o det ermi ne .the rela tive importance of t he qua si
biennial, t he annua l and the semi-annual oscilla
tions in the equwo-ia l strn tosphcx and found
significant a nnua l oscillat ion in t emperature.

The st udy of semi-annual oscillation in the
st ra tosphere has 111'0 gained importance during
rec ent year~. Significant s-mi-annual wave in
the temperature of t he tropical stratosphere was
discovered by Heed (1961). So far as t he tropos
phere is concerned, Van Leon and J enne (1969)
studied the semi-annua l oscillation in respect of
zonal "..ind and temperature in the southern hemi 
sphere, Van Loon' rt 0/. (1 97~) has summarised
t hese in good det ail for th e sout hern hemisphere .
A similar diagnost ic study for the troposphere
of the whole north ern hemisphere was lacking in
literature, till Asnani and )Ii,hra (l 9iij) an d
Asnani and Verm a (I9ifi) brought ont the annlysis
of the annual ami the semi-annual prc:-;surc osci
lla t ions for the northern hemisphere, from sen
level to 100mb level.

The t.hiokness of n layer between t wo constan t
pre~[e surfaces is II m easure of the mean
virtual temperatur e of the l.ayer. For SOlUe pur
pOI~es it can be considered as a more usefu l

parn meter for st udying the tClllperll.tllrc di st ri
bu tiou in the at mosphere than the actual t em 
pe rut ure at constant heigh t s 0 1'constant pr essure
Ic\"<.'I.;.;. The authors have chosen thickn esses
of lnycr s 1000 to 850 mb and 1000 to :100 mh ,
prim ir ily to represent the lowest tr opospheric
layer and also t he entire t ropospheric layer res
pectively.

The purpose of the present study is to bring
out the salient features of the tropospheric annual
and semi-annual temperature oscillations for th e
whole northern hemisph ere, and to rela te these
features to the spectacular annua l monsoon
cycle of sout heast Asia.

2. Data Sourees

(i) ' Llimutologicnl Normals (CLI KO) for climat
and clim-rt ship stutiuns rUT the pe riod 1931~ 1960_t

\\')iO;mm-No. 11 7 TP. 5~ , 19H -for m.s, 1.
preasure 3 1UJ surface te mpe-at ure.

(ii) 'Short period averages for 1951·1960 and
provisiona l average values for clirnat temperature
and climat te mp ship stat ions.' \ \'1t!O/O)IM- No.
noTP. 8~ , 1965-for geopotcnt. ial heights of 850
mb and 300 IIlUpressurc levels.

(iii) For 18 add it iona l uenr-cqu ut orial stut .ions
five-year (196i -il ) averages were pr epared from
the monthly values given in .lIon/My Climat ic
,("t" f or tile !VarU, Vols. ~O-2 'I, published. loy
W1I10 in co-operation with U.S. Weath er Bureau,
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