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ABSTRACT. Several attempts were made in the past to track the disturpances that affeot the weather over
south Peninsula during the northeast monsoon scason. But these had limited suceess mainly because of the lack cf
data over the oceans. Thus conventional synoptic analysis has its limitations in trackiv g these disturbances across
the Bay of Bengal. Therefore to determine the periodie nature of these disturbances. the upper wind data of a few
stations south of 15°N have been subjected * 0 power spectrum analysis after applying suitable high pass filter.

_ The results indicate the existence of dominant pericdicity of a week to about 16 days. Relatively weak waves of
permi! around 4-1?‘115}’:-‘» are z_llso noticed. The periodieities are geperally more marked in the zonal flow than in the
meridional law. The periodic nature of waves shows some variations from one northeast monsoon season to the other,

1, Introduction

Westward moving disturbances in the tropos-
pheric wind field, often known as easterly waves
have been found to influence the weather over
southern parts of India during the northeast mon-
soon  season. These disturbances which are
embedded in easterly flow over the low latitudes,
first appear as the changes in upper wind and the
weather over Port Blair. Within a day or two
they move westward to the east coast of India
affecting weather over the south Peninsula. Some-
times when the wave has sufficiently large am-
plitude, it may affect the weather even over the
central parts of the country, particulaily when
it happens to come in conjunction with a westerly
trough in the north (Ranganathan and Sounda-
rarajan 1965). Due to the absence of observing
stations between Port Blair and the east coast,
tracking of these waves over the Bay of Bengal
is often difficult. Still their existence can be
noticed with reasonable certainty with the help
of vertical time sections of stations like Port
Blair, Madras and Trivandrum. Though these
waves are known to move periodically from east
to west, the precise nature of periodicitics in their
occurrence is not known. With the introduction
of power spectrum analysis in the time series
analysis of meteorological data, both the zonal
and meridional component of wind at low lati-
tudes have been found to exhibit periodic oscill-
ations over different areas (Rosenthal 1960,
Yanai and Murakami 1970, Burpee 1972). Over
the Indian region also, power spectrum apaly=is
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has rvevealed periodicities in seasonal monsocn
rainfall |(Koteswaram and Alvi 1971) as well as
in mopsoon wind flow (Keshavamurty 1973).
In the present study, the periodicities in the nor-
theast monsoon flow have been examined by a
similar analysis.

2. Data and method of analysis

As the influence of easterly waves is generally
limited to the southern paits of the country, the
daily 0000 GMT zona! and melidional com-
ponents of wind of Port Blair, Madras, Trivan-
drum and Minicoy for the troposphetic levels of
900, 800, 700, 600, 500, 400 and 300 mb extend-
ing over three-month period from October to De-
cember were subjected to power spectrum analy-
sis. As the nature of periodicities in the same
season may differ from year to year, the data for
four years (1968 to 1971) were analysed as se-
parate series to obtain more reliable statisties.
The data series often had some missing observa-
tions. No attempt was made to interpolate these
data, though due care was taken to neglect the
wissing observations during the course of ana-
lysis. A preliminary analysis of unfiltered data
with different maximum lags (20, 25 and 30 days)
indicated generallv the existence of waves of 8
to 12 days duration as well as of some shorter
durations. In some samples, the waves of the
period 17-20 days and sufficient amount of red
noise were also noticed. As our interest was not
in very low frequency waves, a 17-poin t high pass
Gaussian filter was applied to filter out waves
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TABLE 1

Summary of periodicities in zonal and meridional components

Station 1968 1969

1870 1971

(a) Zonal component

Port Blair 7-8 days; above 800 mb 7.8 rlayé; throughout tro- Arourd 125 days; thro- . 7-8 days throughout tro-
level maximum intensity ~ posphere, maximum  in- ughout troposphere, maxi- posgphere, strorg between
at 60C mb tensity at 600 mhb mum intensity at 660 mb 800-900 mb and 400-6(0
4-4.5 days; at 500 mb 7-8 days; at 300 mb mb; 4-5-5 days at 500 mh
Madras 8-10 days; throughout tro- 7 days; throughcut tro. No dominant periodicities  7-8 days. below 700 mb
posphere maximum inten- posphere maximum intens except 10-12 days around lovel ¢ days; relatively
sity at 500 mb and  800-  sity at 500-600 mb 700 mb and 6-7 days  weak at 600-700 mb
900 mb at 600 mb and 900 mb
Trivandrum 8-12 days; at 500-600 mb  12-5-17 days: below 50¢  8-10 days; throughout tro. 8.10  days; throughout
5-5-5 days; at 400 mb mb level max. intensity posphere, max. irtensity troposphere max. intensity
at 700 mb, 6-8 days at 700 mb at 500 and 700 mb
at 400-500 mb
Minicoy 12-5-17 days; at 700 mb  12:5-17 days; between 8-10 days; between 7-10 days; above 800 mb
6-7 days; isolated period-  600-800 mb 7-8 days; 400-800 mb 5 days; at 500 mb and
cities at 400, 700 and 900  at 400- 500 mb 800-900 mb
mb around 3-3 days ;
weak at 300-400 mb
(b) Meridional component
Port Blair 8-10 days; above 706 mb  No dominant periodici-  Nc dominant periodicities €13 days; at 900 mhb be-
level, maximum intensity  ties except : 10 days except 6-Tdays at 700 mb tween 400 and 600 mb;
at 600 mb at 300 mb; 45 days 45 days at 500 mb 4-5 days at 800 mb
5 days at 300 mh at 500 mb
Madras 7-10 days; between 600  Isolated periodicities of Isolated periodicities of 7.10 days; above 600 mb
and 800 mb 8-12 day s at 700 mb; 6-7 days at 400-500 mb  level, max. intensity at
7-8 days at 900 mb; and 800 mb; 400 mb
5:5-7 days at 400 mb 45 days at 300 mb
Trivandrum 7-5-16 days; hetween 500 7-10 days; thronghout tro- 6-7 days; at 300-400 mb: 8.-10 days; 300-400 mb
and T00mb and at 300 mb; posphere, max. intensity  arourd 3 days at 600.700 6.8 days below 600 mbh;
7-8 days at 900 mb; ar 600 mb mh max. intensity at 800 mb;
3 days at 800 mb 5 days at 400-500 mb
Minicoy Isolated periodicities of 710 days; between 400 10-12 days; 800 mb; 6-8 days; between 400 and
8-10 days at 300 and 600 and 800 mb lovels; max. 6-8 days 400-500 mb; 800 mb level

mb; 4-5.5 days at
400 and 800 mb

intensity at 700 mb

4:5 5 days at60C-700 mb

of more than about two weeks’ duration. Fig.1
shows the frequency tesponse of this filter. For
the final analysis of filtered data, the maximum
lag of 25 days was used.

3, Results

In order to save space, out of the data analy-
sed the spectral analyses of only Port Blair and
Madras wind for 1969 northeast monsoon season
are shown in Fig. 2.

It may be seen that the periodicities are bet-
ter defined in the zonal component where they
extend nearly throughout the troposphere with
maximum intensity in mid-troposphere bet-

ween 700 and 500-mb levels. The most domi-
nant periodicities, particularly in the zonal com-
ponent range between 8-10 days. This fea-
ture was generally noticed at all the four stations
in all the northeast monsoon seasons examined
though there were variations in the strength and
level of maximum intensity of these waves from
station to station and year to year. Besides this,
relatively weak waves of 4-5 days duration were
also noticed in some years in both the components
of wind. These periodicities, however, were of
limited extent in the vertical. In a few cases,
waves of longer duration (12-17 days) were also
noticed particularly in the case of Minicoy and
Trivandrum. The salient features of the analy-
sis for different stations are summarised in Table 1.
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Fig. 3 shows the power spectrum for all the sta-
tions for the four seasons at 600 mb level around
which the periodicities are noticed to have gene-
rally maximum intensity.

From Table 1 and Fig. 3 it is seen that the po-
wer spectrum of both the wind components show-
large variations from one station to the other as
well as from one season tothe other, From these
the salient features of the waves in the wind field
during northeast monsoon can be smmmarised
as follows :

(/) The predominant periodicity  noticed
within the zonal and meridional compo-
nents lies in the range of 7-10 days,

(#7) These waves have a tendency to attain
maximum intensity in the mid-troposphe-
re around 600-mb level,

(7i1) Asseenfrom the concentration of energy,
these waves are better revealed in the
zonal component than in the meridio-
nal component.

() Periodicities of 4-5 daysare also noticed
on a few oceasions.

(v) Periodicities as high as 12 to 17 days and
as low as 3 days are also observed on
a few occasions particu'arly on the
Arabian Sea side.

(vi) The periodicities observed in the north-
east monsoon wind field over the Bay of

P. 8. PANT axp H. S. BEDI

Bengal and southern Peninsula are
different  from the  predominant
periodicity (4-5 davs) observed over

the tropical Atlantic and Pacific (Riehl
1954. Yanai ef al. 1968. Yanai and Maru-

vama 1970).

(vit) It is recognised that the amplitude of

the tropical waves revealed by mea-
temperature,
wind ete is small and maximum varia-
with these waves is

sured  parameters like

tion associated
revealed by precipitation.

Studies of rainfall at Madras (Krishna Rao 1953)

have shown that during the period of 75 days
of  the northeast monsoon season.

field.

The important feature brought out by this
investigation is that the waves of periodicity of
7-10 days appear to be associated with weather

development over the Bay of Bengal and the

south Peninsula during winter monsoon (north-
east monsoon). Waves of 4-5 day period com-
monly observed over the Atlantic and Pacific

are weak and less frequent in this area.
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ave about 25 to 30 rainy days and the rainfall
oceurs in spells of 2 to 4 days. From these data
it can broadly be inferred that the duration of the
dry period in between 2 rainy spells is about 5
to 6 days on the average. The resultant periodi-
city in the rainfall approximately agrees with the
periodicity of 7 to 10 days observed in the wind




