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ABSTRACT
- Spectra and cross-spectra-of monthly time series of the surface meteorological parameters,
" sea surface temperature, air temperature, cloudiness, wind speed and sea level pressure
. were computed for the period 1948-1972 over the Arabian Sca. In addition to peaks in the
" annual, semiannual and four-month periadicities, the various surface parameters exhibited
~ some energy at 2, 3 and 4 year cycles. It was also found that most of the surface
metcorologjcal parameters were cohcrent (at 95% confidence level) over the Arablan Sca,
at annual and semxannual pcnodlcmcs

INTRODUCT ION

The charactcnshc time scales of atmospheric circulation and surface meteorolog1cal
parameters like sca surface temperature (SST), air temperature (AT), wind speed
(WS), cloudiness (CL) and mean sca level pressure (SLP) and their preferred fre-
quency bands for spatial coherence have received-little attention' for the Arabian
Sca (AS). This is a preliminary investigation of spectral characteristics of the above
parameters for the AS. It is expected that such 'studies may throw more light on
temporal characteristics of the low level atmospheric circulation.

DATA AND METHODS

In order to understand the mterrelanonshlpS between the- low level atmosphenc
‘circulation and regional climate features the time scries of SST, AT, SLP, CL and
WS were extracted from the unpublished Bunker data-set for the Indian Océan
region for the period 1948 to 1972 for different study regions, namely, western AS
(MSQ 67), central AS (MSQ 66), castern AS (MSO_ 65) and the southem AS (MSQ
29) (Fig. 1).

For computation of spectra and cross—spectra the data senes was leldCd into three
ensembles of 96 points (sampled at monthly intervals). Hanning wmdow ih the
time domain was employed. FFT algo:rthms were used.

RESULTS AND DISCUSSION

Fig. 1 glves the specira’ of surface metcorologlcal parameters for the southern AS
(MSQ 29). Most of the parameters have the annual, semiannual and also the
- seasonal ¢! month) pcrlOdlCItleS These periodicities were noted: for the other
- regions too. S " . '
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Fig. 1. Spectra of surface meteorological parameters in southern Arabian Sea (MSQ 29)



Table 1. Spectral energy of surface meteorological parameters at annual (12_
~months) and scmlannual (6 months) periods.

Parameter MsQ 29 MSQ &5 M5Q 66 MsQ 67

‘ a 12m &m: ©12m- 6m 12m ém 12m 6m.

SST 20.5 14.1 13.3 23.4 29.2 39.2 28.6 86.0

AT 15.1 08.7° 09.0 19.38 52.8 36.5 52.5 62.8
‘Ws 34.6 21.9 111.9 45.0 ° 231.9 196.8 251.2 198.7

CL 37.5 906.2 194.6 08.% 96.7 31.0 10.8 09.4

SLp 44.2 08.1  239.0 07.9 590.2 23.5 1144.9 27.9
©* All the above surface meteorologlcal parameters exhxblted peaks in

energy at 12 months and 6 months periods.
Table 2. Cohcrence and Phase of Surface meteorological parameters for

MSQ 66
Coh  Phase
0.99  -12.7
6.99 2.6
0.98 =38.8
1.00 -127.8

MsSQ 67
Coh  Phase
0.99 -30.1
1.00 1.4
G.99 -78.1
0.99 -136.8
0.80 -94.8
0.94 -129.3

0.98 113.9
*

0.76 106.9

0.97 -62.4

0.75% -63.7
0.95 -131.1
1.00 145.8
0.95 30.9
0.72* ~17.2
0.95 6.4

0.97 -72.9
0.86 =123.5
0.96  125.7
*
0.68 94.5
0.98 -11.3
0.86 24.1
0.99 -172.9

6.97 -130.8
0.98 154.7
0.92 78.9
0.99 -26.2
0.98 -130.2
0.95 -41.6
0.98 -134.0
g.98 167.3
0.95 75.5
0.98 -15.1
0.95 -2.9
1.00  -167.0

different study areas
Parameters MSQ 29
Coh Phase
12m  0.97 -18.0
SST/AT :
ém 0.98 12.4
12m  0.95 -114.9
SST/WS
6 0.98 -132.0
12m  0.95 -121.8
S5T/CL
ém  0.93 -65.6
12m  0.96 94,4
SST/SLP
ém 0.93 127.6
12m  D.98 -95,7
AT/WS
6m 0.98 ~145.1
12m 0.9 -103.1
AT/CL
ém 0.94 -80.1
12m  0.9§ 114.0
AT/SLP
6m  0.92 113.7
12m .56 -6.2
WS/CL
6m  0.95 65.6
12m  0.99 -149.6
WS/SLP
6m 0.95 ~100.0
12m  0.97  -143.3
CL/SLP '
6m 0.92 -167.9

* 1nd1cates that the coherence is less than 0 78 which is not significant at

95% for 6 degrees of freedom.



Table I shows that in most of the cases the energy is maximum m the annual cycle
exccpt on a few occasions when the scmlannual cncrgy is more than thc annual
period energy ‘Most of the parameters are sngmflcantly coherent at 95% confldcnce_
level over all the study arcas (Table 2). Joseph and Pll}al (1981) have shown the
exlstence of a tricnnal oscillation in SST over selected regions over the north Indlan'
Ocean Qur present study shows a similar oscillation in MSQ 65 In addmon to
the annual, semlannual and 4-month pcnodlmhcs ‘most of the paramcters thlblt,
some energy. in the 2 to 2.5 year band. In the case of MSQ 66, we obscrved some
energy in the 2 to 4 year band, for all paramcters In the case of MSQ 67, only CL
and SLP exhibited periodicity in the 2.5 year cycle, whereas in the case of MSQ 29
we did not observe any pCI‘lOdlCthS other than the annual semlannual and 4 month
perlods :

Whl]e the. ob]echve of thlS study was not to explam the monsoon phenomenon and
its cychcxty, some long-pcnod oscillations in certam surface metcorologmal
parametcrs in the Arabum Sca have bcen ldcnhflcd '
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