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ABSTRACT. In recent years there has been a large number o f investigatio ns on the structura l features
of 30-00 day oscillations during the summer monsoon of the so utheast Asia. However. most of the investi
gat ions are based on the 1979 MONEX data. In the present investigation the nature of this near 4O·day mode
bas been studied using a comprehensive data set for six years over the Indian sub-co ntinent. The study reveals
that the periodicity or this mode has a significant interannua l variability and during the same year it has a strong
spatial dependance. Finally the limitations o f the use o f this mode in foreshadowing the changes o f summer
mo nsoon circulations over India have been discussed.

1. Introd uetioe

Madden a nd Jul ian (1971) confirmed the existe nce
of a significan t low frequency mode oscillation of global
nature primarily associated with the zonal component
of the wind in the troposphere. Lat er inves tiga tio ns
by Yasun ari ( 1980. 1981) have sho wn that such a mode
propagat es nor thwa rd from equatorial Indian Ocean
up to the T ibeta n plat ea u with a quasi -period ic regul arit y.
Alexander et al. ( 1978) have also pointed out the north
ward shift in the tropospher ic circulat ion a no malies
associa ted with active-break cycles in the summer mon
soon over India . Sikh and Gadgil (1980) have studied
the exis tence of 4-6 weekly mod e in movement of zone
of maximum cloudi ness over India. In the summer
monsoon seaso n, investigations by Murakami et 01.
(1984) using FGGE level Il l B data for 1979 have shown
tha t in the mon soon regio ns spectral peak s with period
shorter than 10 days are quite pro minen t in the lower
troposphere . However. their exa mina tion. thou gh ex
tensive , in spa tia l domain (30· S-30· N. 30· E-150· E)
was limited to the year 1979. Recent studies of Ram a
Sastry et al. ( 1986) have shown tha t though the near 40
day mode was very prominent du ring 1979 it was ra ther
obscure during 1980, 1981, 1982 and 1983. in the lower
tropospheric circulat ion as well as the rainfall ove r the
Indian subcontinent. 10 the pr esent investiga tion
Fourier a nalysis of a much larger data set 1979-84 has
been ca rried out for a number of radioso nde sta t ions over
the Indian subconti nent to ide nti fy Ihe dominant mod es
in the summer mon soon circu lat ion at severa l at rnosphe-
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ric levels (850. 700. 500 a nd 300 hPa). The studv is also
aimed at studying the inte r-a nnua l va riability in this
mode.

1: . Melhodolos:)· and dat a

T he rad ioson de da ta of six rad iosonde sta tions. i.e..
Trivandrurn (T RV). Bombay ( BM B), Madras ( M OS).
Nagpur ( NG p). Port Blair (PSL) and Calcutta (CA L)
have been used to represent the mon soon al flow. Da ily
zonal a nd meridion al co mpo nents of the wind recorded
at these statio ns in mjs have been subjected to harmonic
analysis. In order to smooth out the daily and other
sho rt peri od fl uctu at ion 3j5 days movin g ave rage of these
corno po nents were worked out a nd ut ilised for the pur
pose.

3. niSculililonli

3. I. Results of harmonic analysis

Tabl e I gives the a mplitude and the period of all major
harmonics down to a period of 10 da ys. Figures in
bracket below each of these ha rmonics indicates the
percentage of the tot al vari ance explained by the har
monics. The a nalysis was carried out for fou r levels
850. 700. 500 and 300 hPa for 00 GMT data for six years
1979-1984. Figs. I(a) & I(b) show the harm on ics of zona l
compo nents of 850 hPa and 300 hP a for 1979-1983.
Figs. l (cI an d I(d) sho w the ha rmonics of meridion al
components at 850 hPa and 300 hPa for the same yea rs.
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