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Cloud climatology of the Indian Ocean based on ship observations

M. RNEEVAN. R. K. PRASAD and U. S. DE

India Meteorological Department. Pune - 411005, India

(Received II May 2000. Modified 8 February 2001)

m< - ~ ~~ I'HI' " <t't ~ wmt 3fT< 'Ilft<I; im VI "''' '4f<1 ttl <"r4R '"'" '" ~ 1951 ,j
1998 <I'P tl\ 3!<IRl '"~ itaJUT~(<fl .3it .~ .) &ffi llo1IlJ1/ Rt.,I fi?: ", it&!Uli '" 3TTllR tR

~ llo1I lJ1/~ im~ "" iJ'i"4TrT fu;m 1f4l ~ I "41.'~. "'H'f4 <t't lI<'l<t> 5'x5' ftrn <t't
'lTfuq; ~3it <t't >fq~ ii ,j <f\Il 3!<IRl <t't~ il2lT~ 3fR~ I:lC<t>'\ <t>'t tpr<l>
~ fu;m 1f4l ~ I

~ 3fT< f.r""f iiIlrwrr '"~ w. 'lR'fl qqj ~ '" G'RR~ ,j 'ljffif '" U'"iRl
'WIi <t't 3fR <ffi VTffi t I 'lR'fl qqj ~ ('fl ,j tmm) '" G'RR <Mm <t't~ '" U'"iRl 'IT'T '"
ilitR~~ >fqf'RU1 70%,j >It 3l1$p 3fR f.r""f iiIlrwrr 50% ,j >It 3l1$p 'lf41 1f4l ~ I

~ '" wftq 3fT<~~ ii~ 3fT< f.r""f imf'RUT '"~ 'IT'f<t>~~ VTffi
t I~ tR'fl '" G'RR 3ITil "fI'llR il2lT~ '" wftq ~ % ltlI''' '" ilitR ~ 3fR f.r""f
imf'RUT G'RI <t>'t <t>"1 i!t<1 ~ 1f4l ~ I f<Mj fQ;<' >It <i">1rOI <t't~ '" ilitR imf'RUT ij uc 'li!~

<t't UC'1T '" 'l10l 'ltl M ~ I 1980 '" 'lR 3i<1:~m tR f.r""f iiIlrwrr f.r""f w.,j il«I llh
<t't 3fR~ t "VI! f<l> 1970 '" GW<t> '"~ '" G'RR U'"iRl ~ '1~ I'HI''' tR Wj<~ <IT'fJlf'l1
'" 3i<I:~ 'lft«<t'11 '"~ tl\ s3l1 ~ I

AUSTR,\ CT. Surface cloud data based on synoptic observations made hy Voluntary Observing Ships (Va S)
durin g the period 1951 ·98 were used 10 prepare the seasonal and annual cloud climatol ogy of the: Indian Ocean . The
anal ysis has been carried out by separating the long-term trends. decadal and inter -annua l components from the monthly
cloud anomaly time series at each 5° x 5° grids.

Maximum zone of total and low clou d cover shifts from equator to northern pans of India during the monsoon
season. During the monsoon season (June-September). maximum tota l cloud cover exceeding 70'J. and low cloud cover
exceeding 50% arc observed over north Bay of Bengal Maximum standard devia tion of total and low cloud cover is
observed ncar the equa tor and in the southern hemisphere. Both total and low cloud cover over Arabian Sea and the
equatoria l Indian Ocean arc obse rved to decrease during the ENSO events. Howe ver. cloud cover over Bay of Bengal is
not modulated hy the ENSO events. On inter-decadal scale. low cloud cover shifted from ;'I " low regime" to a "high
regime" after 19RO which may be associated with the corresponding inter-dccada l changes of sea surface temperatures
over north Indian Ocea n observed during the late IQ70s.
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I. In trod uction

Cloudiness is one of the most important variables
influencing the earth's radiation budget. The cloud field
is dynamic because of its relationship to the atmospheric
circulat ion. Due to the comple xity of the distributi on and
multi -scale variations of cloudiness and its radiative
properties. our understandi ng of the role of cloudiness in
the climate system and future climate change is very
limited . Co nsidering the large impact that cloudiness has
on the climate system. it is essential to have accurate
cloud co ver climatology and docum ent inter-decada l
variabil ity and long term trends in the cloudiness. The
satellite cloud data sets such as the International Satellit e
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Cloud Climatology Project (ISCCP) (Rossow and Schiffer
1991) have records too short to examine inter-decada l
variability and long term (rends. For these reasons, studies
involving surface cloud observations arc important.

Most studies of inter-decadal variability in cloud
cove r have exa mined total cloud cover over land regions
(Angell 1990. Henderson-Sellers 1992). Some studies
have examined cloud amount and type over the ocean
basins (Warren et al. 1988. Norris et al. 1998. London et
al. 1991.Parungo et al . 1994. Bajuk and Leavy 1998.
Norris 1999). The results of the ocean studies indicate
significant trends in low cloud co ver in some oceanic
basins durin g the recent decades. But Nicholl s et al .( 1996 )
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