
Mausam, (1993) , ~, t. 69-76

551.526.6: 551 .553.21

Principal component analysis of monthly mean
sea surface tem peratu re over th e Arabian Sea,
Bay of Bengal and north Indian Ocean for two
contrasting sets of monsoon years

T. K. BALAKR ISHNAN, A. K. JASWAL. S. S. SI. Gil and 11 . N. SRIVAS TAVA

J[eteorological Office , Pune

(R eceived 18 December 1991. J[o" ijid /6 June / 992)

Sevcral c bscf\atjon~1 ~llld nu meric al modC'lli n!! ' Iud ies
have been made co rrela tin!! SST o\er the A r~lbi:'l n Sca,
Bay of Bengal and mon ,con rainf,,11 of India . Shukla
and M ishra (1977) \\ ith the Geophysic"1 j:luid Dyn a­
mics La borat or y (G rD l). GCM found tha t SST o , er
\\c~tern :.md central Ara hinn f(,:l b ncg3 tivc:l)· correhlted
with r"inf.1I over lndi" . Wa, hinglc n ('/ til. (1977) u,ing
Nation al Centre fer Atmc'rl<'ic R" " lch Il'\CA R)
modd found IccDI res. f ome" to ::' r: c n~ r1i rs e \er (I;c
Arabia n Sea and re mote rc~rc: n$c fe r r nc m2. lics o \ e r
central Indian Ocean wh ile Weare (1979) fo und negat he
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A8ST RACT . The spatial distrfbution and temporal variat ion of the monthly me~n SSTA over the Ar abian

Rea. R3;Y of Benga l and the north Ind ia n Ocean "'ere. iO\ esll~t~d for a set of contrast.lOgy~a r~ of mOl~'iOOn ",~ \'e r
the period IQn\ ·Xl! for months " pn l thr ou gh Jul y u..mg Em pirical Orthog on al Function (l :OF) tcchru qnc with .3
\ icw to identify rcpion s tha t arc "i!?nifican tly related 10 th e monsoon rainfal!' . O ':er 7'\ o~ of the total variance I"
explained b) th e fi r~t mode EOF. SSTA ever Ihe north and nort heast Ara l~lan .s::a dll.n ll!; pre-men....con mon ths
were fo und to be p<hl~ ible indicat or" of the ensuing monsoon aCII\J1y. The higher crccn \ C ('~ ( 'r" In ~1 rlY o\~r
nortbeac Ara bian Sea ma y signal eood mon soon a nd vice ,·(' n d . In June there I" a mark ed C(~n l r~"1 In the dis­
mbuticn o f SST U\'CT the Arabian Sea between the two sets of the years. the eastern Arabian sea 1<;; warmer for
the deficient O1o n"OOI1 years wh ile the entire Arabian Sea excep t over the .c"trcn:lt' north Ara bian Sea is cool
during good monsoon yea rs. Th ere i" formation of SST" ,)\-~r the cq uato riat lndian Oce an area ctosc 10 Indo­
ncsian Ivland commcn cinu from May which is more marked 10 June and 15 pcSIII',:el) correhled " lth sensona l
ra infall act i, it)' over Ind ia.

Kc} " Old, _ Sea I"urface temperat ure anorool)', Spati .:ll distrihution of --ea .;urface tcmper aturc difTercn(\..'S.
deep hcat so ulce associated with SSTA depe nds upo n
the structure a nd magnitudc of thc SST a nd their
anomalv ficlds. basic Ilow in thc atmospherc, the 100i­
tude ofano maly and the a lmospheric instabi lity mecha ni­
sms in the region . As tropic~l rc{!io n is do mina ted by
Hadley. Walker and mon soon ci reulalio ns. c ha nges
in thc boundary co ndi tions ca n " Iter the locati on and
intens ity of these s)'!<>tcms . T he hci.t t relca ~ed by ocea ns
to the overlying atmosphere is n function of n i r~sea
temperature d ifference, va po ur pressure diffcrence,
wind veloc ity and radiOi tio n \\" hich again is a funct ion
of clo uds a nd moi!'oturc in 1he atJ11o~phere.

I. Inlroduct lon

T he co ntribut ion of the oceanic bod ies to the varia·
tio n of climate and weather o ver the glob e ar ising
from large area a nd thern", l capacity an d long time
scale of the ocea ns is co nsidera ble but complex. Amon g
the oce anic para meters. SST play' a pivot ol role o n the
varia tio n of at mosph eric circula tio n. SST is known to
be controlled by a var iety of atmospheric an d oceanic
processes such as the incide nt solar radiat ion , net
longwave rad ialion. sensible an d lalent heat Iluxes,
coasta l and mid oceanic up \\clling, advectio n of warm
and cold wa ter . lateral diffu,ion. entrainment of cold
wa ter fro m below and thickness of mixed layer: the
relat ive importance of these processes sary bo th in
t ime and space. The factor, that determine Ihe inlluence
of the SSTA o n thc atmospheric circulation a rc ra ther
complex; the immediate ell":ct being change ofsemible
heat Ilux an d evapora lion \\ hich are co nfined o nly
over the ocea nic surface may not produce significant
c hanges in the atmospheric circulatio n. For a n SSTA
to a ffect the a tm osph eri c circulat ion. it sho uld be ab lc
to produce a deep heat source in the a lmos phere.

umerical model experiment s have suggested that
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