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Fig. 1. Burg spectra for the IMD series of dates of
} the SW monsoon onset over Kerala, for
LPEF=22, 33, 45 and 60representing 339/,
50%, 67% and90%; of the total data length
of 66 years (1901-1966)

harmonic) should be sought in low LPEF and.

lower harmonics in higher and higher LPEF.

Fig. 1 shows the Burg (MEM) spectra for
monsoon onset dates from IMD official records
(Table 1). While data were available for 1901-

1974, we used only the series 1901-1966 leaving

the values for 1967-74 for testing predictions as

‘shown later. At low LPEF, e.g., LPEF =22 i.e. .

33 per cent of the data length 66, a few peaks
appear in the high frequency region only. At
LPEF=-60" (almost 90 per cent of the data
- length), many more peaks appear in the low
frequency region; but high frequency peaks show
splitting. Hence, we consider high frequency
peaks ‘only in LPEF=22 and 33 and low
frequency peaks in LPEF =45 and 60.

Several peaks can be located. However, a
major drawback of the MEM is that the height

- of the power peaks is not necessarily indicative

of their prominence. A possible method of judg-
‘ing their significance would be first to locate the
peaks T3, Ty, .. Tn from the Burg spectra and
then, assuming that the time series is composed
- of sine and cosine functions as: :
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to use standard statistical mothods of least square

fit to obtain the best estimates of the amplitudes

r and their standard error o
) I
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Burg spectra like those in Fig. 1 were also

obtained for the series of Ananthakrishnan ef al.

1 (1967) and Ramdas et al. (1954) (Table 1)

and possible peaks (Ty) located and equation
(1) used to stimate their amplitudes ry and

standard error o, The results are shown in

Table 2. As can be seen, many of the peaks are
significant at 2 ¢ and 3 o levels but some others
are not, indicating that the latter could have
occurred by random causes, due to the limited
length of the data series. Peaks having roughly
the same periodicity are arranged in the same
row. The number of significant peaks is quite
large and there is no obvious reason to doubt
their bonafides. In the high frequency region
(very low periodicities) , there seem to be two
distinct peaks at T;= 2.3 and 2.8 years. One of
thes. (T = 2.3) could be similar to the quasi-
biennial peaks at 26 months (2.14 years) report-
ed in rainfall data by Bhargava and Bansal
(1969) and Koteswaram and Alvi (1969).
Other peaks at Ty= 2.7, 3.5 and 3.9 years seem
to be distinct in more than one series with ampli-
tudes of about 3 days. However, the most pro-
minent peak seems to be at T;= 4.7 years with
an amplitude of about 3-5 days at T;= 6.2 years.
In lower frequencies (higher periodicities), there
are peaks at about Ty=7, 8, 9, 10, 14, 20 and
40 years with amplitudes of about 2-3 days.
There is no prominent 11 year peak. A very large
number of peaks in a sample of small data length
generally indicates randomness; but we have a
suspicion that at least half a dozen peaks are

physically genuine. Their origin needs further

exploration.
3. Prediction

Do these findings have any pfedictive value?

Mathematically, if a time series is subjected to

spectrum analysis and the series recomposed
from the spectral components, the larger the
number of components used, the better is the fit.
However, physical series have a random compo-
nent ‘involved and hence, when a mathematical

fit is obtained as by using equation (1), the fit

will be good if a large number of T, is used.
Fig. 2 illustrates the results. In Fig. 2(a), the
full lines refer to the onset dates given by
Ananthakrishnan er al. (1967). The crosses re-
present the expected values by using the 11 peaks
(Table 2) which were significant at a 20 level.
Data used are for 1901-60 only and the expected
and observed values match within about + 3
days. For 1961-67, the observed values (big
dots are within about 5 days of the expected
values (cross) -except for 1962 when the dot is
at May 14 and the corresponding cross at
June 11, a discrepancy of 28 days. Fig. 2(b)
shows analysis for the same data but using only
the 6 peaks which were significant at a 3¢ level

~(see Table 2). The quality of matching is about
the same as in Fig. 3(a). It seems, therefore,
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6 peaks respectively for obtaining expected values. (¢} and (d) refer to
the IMD series using 13 and 7 peaks respectively. In each case, the
analysis was done omitting the last few years, values for which (big {
dots) are used for comparison with predicted values (crosses} ,
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. Fig. 2(a~d), Original time series of monsoon onset dates (full lines) and the expected ; %
: values (crosses) by using peaks from Burg MEM spectra. (a) and (b) |
refer to the series of Ananthakrishnan er al. (1967) using 11 peaks and - {
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that predictions with an error of about -+ 5 days
may be possible. ‘ :

Figs. 2 (¢) and (d) show similar results for the
-IMD dates, using (c) all the 13 peaks of Table 2
and (d) the 7 peaks which were significant on a

the series of Ananthakrishnan et al. (1967) and

‘within + 10 days for the IMD series and the
series of Ramdas ef al. (1954).
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