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AUSTltACT. Orthogonal 8pa.till.lpot tcrne of mea n mont hly air lcm peratureditslrilJUtion over Peuinsuler Ind ia are
evolved end t ho llOl\SOnal va ria t ion and t hc interorelat,ionshiplfbetween inon tb lypatte rne erc presented. 'Ibe cherae te r -

..... riAt io patterns (C. P.) are ob tained &.'1 elgen vec to rs of t he characte rist ic equetiona Det (0 - I£U) c= 0, whue. C
ill a Sq UMO ma.t ri.s: oforder m a nd U is a n tn-th orde r uni t matrix. Th e dominan t pattern in a ll the months account for
about 40.:;0 por cen t of t he ap sac-t trne verl en co uud about six p-.tterlUl a re requ ired to eceount for about 80-UO
per cant of t he va.riit.nce in a ll t he months. Th e similar it y bet ween th e monthly pat terns are ind ica ted by tho inter­
iu-mthly oorrel..tlons. Th e firRl C.P. ex hiblte high inter -mon t hly corre lations ind icating that t ho phYolIica J cau se
for t hilf V'.tt.urn N IU\ius more or 11iSS unchanged throughout the year. Further, tho dlstelbutiou of temperature
associated wit h th il~ pa t te rn suggeete t .he causa l factor a.8oollti nun tality. Th e Ml&80na J variation of this pat tern
lIugg~Jlh the low KtAt.ll~ ofcont illollta.lit.y at tho cnd of the eonthwest und tho n(lrthea."t~luwon~~)JlIt. Th o long term
(lhl\ng

rnl
in the il1L6u~itY of t hia patrcm wore st udied bl power speoteum analysiR.l;ignific:mtly. t he tint C.P. ehowe

a qualli-biennial wave,

1. Introduction

The variability of a quantity (F.,) in "pace and
t ime can be described by resolving it into orthogo­
nal components.

F" ="1 A, + b, B, + (I )

where the A" B, etc denote space functions and
their ';"'ffieients a,_b, etc are functions of time. As
the space functions ut~s~ are muI.ually ortho­
gonal, i.e., .1A.B..~=O, It will be P?""lble to study
the time-wlSC variations of the specified space field
in terms of the component fields. Further, these
functions could be used ns independent factors in
proble1llS of st!,t istical \~eather. predictions. Simi­
larly, if the nm e functions utili sed are mutually
orthogonal, the space variation of the field associat­
ed with the component time functions could
also be studied.

For the study of problem described above Lorenz
(\956) and suhsequently a num ber of others deve­
loped the idea of using. 'Empirical Orthogonal
F unctions' (E.O.F.), which are not of any pre ·
determined form but arc developed as unique
functions from the data matrix. Grimmer (19b3)
ut ilised this technique to derive characteristic
pat terns out of temperature anomaly fields over
Europe and for identifying the genetic character of
the component fields. Jn the present pape~. ~he
characteristic patterns of temperature variat ion
over the P eninsular India and neighbourhood, th eir
sensonal variation and the inter-relationships
between the successive months are presented.

2. Method ol . naIy,l,
If T'j is the mean air temperature of a specified

month at the i-th station in the Joth year (25 sta-

tions, 50 rears), the sequence ofspaee fields repre·
senti ng dist nbution of tempera ture over tLe ares
can be written a'S ma.·rix :

T ....=I Tij/ (2)

We try to represent these space field of temperature
ns a linear combination of a set of patterns, so
that the matrix T....composed of the In time-series
is transformed into a fresh set of III time-series
such that the correlation between any two pairs
of the latter series is O. T..~ is operated on ~he
transformation matrix Q.~ such that-

T.... (Q•• ) = 1'... (3)

•
where, E 1'" 1',, =0 ( r # 8)

i ... l

It has been shown [Jagannathan' 1969) that the
above transformation matrix also diagonalises
the covariance matrix of ternperature.

0,. .. = ~ IT .T'1 (4)

\ .
where, the clements O;j = - E T ;, Tj,

n r-l

I
and 0" = ­n

1';, represents the deviatio n from the mean
O;j bei~g t he co~ariance. between th e temperatur;
at th e .-th and J-th stations and the d iagonal ele­
ments 0" are the variance of the temperatures at
the i·th station.




















