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AR'3T RACl'. Seesonal a nd a nnu" t frequ encies of ej-elonic d iet urbeneee tha t occurred oVflr tho area extend! g
from L.s t . 1)D1\ to :15DS and Lo~g. 500}o~ to l OO"E for th e period of 80 yea"' from 1891 to IDj O, ha."o been e:nmin~
by fit-lib!;orthogonal polynomials and by power spectrum &ns l"lIie•

. The analYIN reveal a signifieant falling trend in t he number ofeye lonledisturbencee in the SW monsoon 8E'!aIIOn.
Thill fa~llk'l6m" to h~,·e beg~n at t he ..tart of the present century, Annual cyclonic dtet urbences ahow a fa lling trend
after 1940 upto 1965 and ns~ ar~rw"nll'l . The long .period oscillation of&oout 40 yeanillK'<'n in t he SW monsoon
a nd annu.al ~um.b4»r of cyclo~lIodleturbences, Th ere 18 also an evidence of queai-biennia loecillstlon in t ho nu mber
or cyclonic d l'lt urbnllCf's d uring SW mo nsoon &etaElOn . '

t , Introduction

A stat istical "tudy of cyclonic disturbances
(storms/ depressions) in the Bay of Bengal has been
made by Rao and J nynraman (1958). They arrived
at the conclusion th at there is no t rend or perio
dicity in the series of annual cyclonic disturbances
in the Bay of Bengal. The storm atlas (1964)
give.'t frequencies, direction, movement, speed,
recurvature etc of cyclonic disturbances, It is
reported that there is decrease in th e ann ual
number of cyclonic storms since 1930.

The existence of the quasi-biennial oscillation
(QBO) in the stra tospheric temperature and zonal
wind is well estab lished (Reed 1965). In recent
years the puzzling phenomenon of the QBO re
ceived considerable interest and attemp ts were
made to detect its existence in the tropospheric
parameters. Landsberg et al. (1963) had found a
significant QBO in surface parameters.

I n this study seasonal and annual frequency of
cyclonic disturbances (storms/depressions), that.
occurred over the Indian rcgion for the period of
80 years from 1891-1970 is examined by fitting
orthogonal polynomials and by power spectrum
analysis to sec whether some trend or QBO could
be detected.

2. Data

Seasonal and annual frequencies of cyclonic
disturbances, tha t occurred over the area extend
ing from Lat. 5°N to MON and Long. MOE to
l00oE , for the period of 70 years from 1891 to
1960 were extracted from the atlas of storm tracks
(1964) and for 10 more years from 1961 to 1970
from thc unpublished storm tracks available at

the office of the Deputy Director General of
Observatories (Forecasting), POOIlll.

3. Trend analYsis

In order to examine trends or long term varia
tions, orthogonal polynomials of the 5-th degree as
developed by Fisher ?xplained by Goulden (1959),
wero fitted to the time series of seasonal and
annual frequencies of cyclonic disturbances. The
series were normalised by the tra nsformation
X =v'Y+v'Y+l (Freeman and Tukey 1950) so
as to facilitate the analysis of variance to test
the significance or otherwise of trend.

The results of th e fitting of the fifth degree to
the transformed seriess are given in Tables I to 4.
The transformed frequency of cyclonic distur
bances and fitted curves are shown on th e lower
diagrams of Figs. I to 4. Thc orizinal series of
cyclonie disturbances together with fitted curves
are also shown in upper diagrams of respective
figures for comparison. Description L. given in
respect of transformed series curves.

3.1 Pre",on.' )()fI (Marcl. to May).
Fimt degree coefficient is the ouly one which is

positive and just significant at the 5 per cent level
indicating rising trend. The power spectrum
analysis which is explained in subsequent section
does not indicate the trend. '

Polynomial curve in Fig. 1 shows a slight rise
from 1900 to 1930, and does not show any trend
afterwards.

3.2. M OIl8OO1l (June to September)

Fimt degree coefficient is negative and signi
ficant at the I per cent level. Negative value of the
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