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Studies that redate the sea surface tem-
perature (SST) of the northern Indian Ocean
with the Indian monsoon haveé been receiv-
ing particular attention récently. Accord-
ing to Shukbi-(1975) and Shukla and Mishira
(1977), the SST's over the Arabian Sea are
positively correlated with rainfall over
western India, Anjuncyulu (1980) bas shown
that warm (cold) SST anomalies in May
precede a4 good (poor) Monsoon season.
Gadgil et al. (1984) have indicated that
correlations between SST. and monsoon
cloudiness are positive and significant over
the western Arabian Sca compuared with
those over the other regions of the north-
ern Indian Ocean. - On the other hand,
Joseph and Pillai (198+4) have obuiined
low, positive correlations between SST
anomalies of pre-monsoon months and
following monsoon rainfall. Pisharocty
(1981), on the basis of his study, which
was limited 10 normal monsoon scason,
has suggested the feasibility of medium-
‘range forecasting of the Indian monsoon
from knowledge of the ST anomuly-ficld
in the northern Indian Ocean

In this paper, we present a preliminary
investigation of the relationship between
SST in the Arabian Sea and raintall on the
west coast of India. The correlation coet-
ficients are examined in both normal-and
abnormal monsoon years to see whether
SST1 charts are pricticad for medium-range
torecasting of the ladin monsoon activity.

Two regions (Figure 1) were comsidered-

in the Arabian Sca o determine any spa-
tal varicnion of Uie correlations during
‘the monsoon season. A large evaporative
heat flux was characteristic of region 1,
while region [ was seen to have strong
precipitition (Ruo ¢, 1976, Rao ¢t al
1981).

We considered the monsoon scasons of

1977 and 1979. In 1977, the monsoon
Activity was nonmal over moat of the coun
try. On the other hand, & late onscet of the
monsoon resulted in deficit rainfall, in
general, over India during 1979, Arcas
bounded by ditferent temperature ranges
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FIGURE 1 (Babu et al.)
Location of study area: '
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FIGURE 2 (Babu ¢t al.)
(A) Seasonal (May 1o September 1977) vari-
ation of weekly riinfadl ar Goa. (B) Sca-
sonal (May 1o September 1977) evolution
of the areas of ditferent temperature ranges
in regions 1 and Il

were considered, rather than mere SNT
anomilies, since the magnitudes of the
Lutter were close 1o the accuriacy limit of
satellite data, which is £ 1°C (Brower ¢t
al . 1976; Anjancyulu, 1980). Fach region
wius divided into grids of 1Y Luitude x
1° Jongitude. The areas covered by vari-
ous temperature ranges in the two regions,
represented as numbers of grids, were
obtained during the 1977 and 1979 mon-
s00n scasons from weekly GOSSTCOMP
charts supplicd by the National Oceanic
and Atmospheric Administration (NOAA).

Frguies 2 oud A show the seasonal evo

tution (May to Seprember) of the arcas of

VATious temperature ranges in regions |
and H during 1977 and 1979, respective-
ly. The figures also-depict the seasonal
march of weekly rainfall observed at Goa,
which is centeally located on the west
coast of India, where the monsoon rain-
fall is relatively homogeneous. In 1977,
the monsoon set in about the first week
o june and raiatall varied, having typical
oscillations of 2 to 3 weceks' duration,
The highest peak in the rainfall occurred
during the third week of July. This pulsat-
ing characteristic of the monsoon was absent
in 1979 However, two long periods of
rainfall occurred ar 6 week intervals. The
arcas of different 88T ranges show, in
general, cither anvinereasing or a decreas-
ing tendency, exceptin the 27¢-28°C range
(Figure 2). As usual, the arcas of the
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29°-30°C and 28°-29°C SST ranges
decreased, while the area of the 26°-27°C
range increased. There were few regional
differences in the areal variations of the
SN runges i dhie Arablan Sea durdng 1977
as compared with the differences observed
during 1979 when region 1 (eastern Ara-
bian Sca), in general, was warmer than
region 1 centeal Arabian Sca) (Figure 3).
‘T'he coreclation coefficients between the
areas covered by the temperature ranges
and Goa raintall have been computed at 1
and 2 week lag periods and are showain
Table 1. The correlation coefficients are
positive in 1977 ac the 27°-28°C range
and increase with lag. In general, higher
correlations can be seen for 1977 than for
1979 at the same temperature range. How-
ever, 2 high correlation cocfficient of 0.43
appears at two weeks’ lag in 1979 for
28°-29°C in region 1, indicating that the
variations in the area of about 28°C bear
some relation to the variation of the west
coust rainfall, Recently, Gadgil ¢t al. (1984)
have also indicated 28°C as the threshold
temperature for the active generation of
maonsoon clouds, above which the cloud-’
inesy is no Jonger dependent upon SST.
The arcas of the 27°-28°C temperature
range scem 1o be more important than
those of other wmperature rianges tor the
mediuvm-runge {orecasting of the moasvon.
In general, the differences in the correla-
tion coctficients between the two contrast
years of the monsoon are marked over
the castern Arabian Sea. Thus, the thee-
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FIGURE 3 (Babu et al.)
(A) Scasonal (May to Seprember 1979) vari-
ation of weckly rainfall at Goa. (B) Sea-
sonal (May to September 1979) Lfvolurimi
of the arcas of different temperature ranges
in regions 1 and 1L
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TABLE 1 (Babu ct al.)
Corrclation coctticients becween Indian
west codst raintall and the arcas of viri-
QUS (CMPEEIULe rges.

Onc Two
Temperature week - week
Year Region  range (°C) lag lag

1977 I 20-27 .08 0.01
: 27-28 0.10  0.52
28-29 0.24  -0.09

29-30) 0017 <0013

1t 2027 0.26  0.2i

27-28 0.28 0.56

28-29 0.24  -0.00

29.30 006 -005

V=Y 1 20-27 0.18 -0.05
R it 0

28-29 09 03

29-30 -0.02 -0.07

11 20-27 036 0.0l

2728 <024 0.01

28-29 -0.03  -0.10

29-30) .17 0.17

mal regime in the castern Arabian Sca scems
to be influencing rainfall on the west coast
of India. )

Bhumralkar (1978) has shown that there
is considerable increase in moisture con-
tent downstream of the monsoon air mass
over the castern Arabian Sea before it sirikes
the west coast of India. Rao of af (1981)
Jve also mentoned, after balancing ihe
precipitation over the sca during monsoon
scason, that a good part of evaporation
(> 60%) over the Arabian Scu transports
water vapor anto Indie According 1o
Washington et al. (1977), the responsc ol
the atmospheric circulaton o the SST
anomalies is mainly local. Their experi-
mental results show increasced (decreased)
verticul velodity and precipitation over
regions of warm (cold) SST anomalics.

Based on these results, it is expected that
anomalous heat content in the upper layvers

of the vastern, rather than centeal, Arabian

Scu will effect some changes in rainfall
pattern at nearby areas, such as the west
coast of Indiz.

The present study shows that somewha
high and positive correlations exist between
west coast rainfall and the 27°-28°C SNT
range in the castern (centraly Arabian Scu
during 4 good (POOr) MOASOON SCUson.
The order of correlations as obtiined here
docs not explin the complere variance
of rainfall i the west coast of India and.
as such, any attempt 1o forecast the rain-
fall at the west coast of India quantitatively
is undesirable. Further, the significance
of the present correlations renntins to be
examined using the data sets of several
contrasting years of monsoo activity
Howeser, the GOSSTCOMP charts, the
satellite data product of NOAA | are usclul
for the monitoring of the areal distribu-
tion ol witers encountered by the 27°-28°C
range, which scems 1o be critical tor mon-
500N activity.,
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