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ABSTRAL"T, An attempt has been made towards objec tive identification of phases of the southwest monsoon by
principal compo nent analysis (PCA) in temporal domain (T-mode). The method utilises the relationship of weekly rainfal l
activities with principal components (Pes) of southwest monsoon. Ba.sed on this relationships, subgroups of weeks with similar
spatial patterns have been identified . Synoptic features of these subgroups have been brought out with the help of synoptic
charts. The first four Significant PCs are associated with four k inds of active phases of the southwest monsoon when the low
pressure systems have typical characteristics corresponding to each PC. Thus, the study suggests a method of interpretation of
Pes with the help of synoptic charts by objective identification of phases of southwest monsoon.

Key words - T·mode principal component analysis. Objective identification of phases of southwest monsoon,
Interpretation of principal components, Synoptic systems and principal components of southwest
monsoon.

I, Introduction

The streng th of so uthwe st (SW) monsoon over land is

assessed by the associated rainfall d istributi on. Th e mon­

soon is said to be 's tro ng ' when well distribu ted above

norm al rainfall occurs ove r major parts of the co untry,

whereas , it is described as ' weak' when the rainfall de­

creases mostly over the cen tral parts of the co untry. For

technical details one can refer 10 Rao (1976). But , during the

weak phase of the monsoon also some parts , viz.. north ­

eastern and southeastern parts of the co untry. recei ve above

nor mal rainfall and contr ibute towards overall rainfall acti v­

ity .

In Part I of the study (Ma zumdar 1996 ). it was ind icated

that some of the dom inant pes in spatial dom ain have typical

wea k monsoon rainfall dist ribut ion . S imilar pattern s also

appeared in ea rlier EOF analy ses of Indian monsoon data ,

und ertaken by a number of monsoon researchers (e.g., Kri­
paIani et 01.. 1991 ). Such results suggest that increased

rainfa ll ac tiv ity in some par ts of the country (for example,

(301)

northeas tern. so utheastern, ctc .) during the weak phase of

the monsoon also makes significant co ntribution towards
overall rain fall during the seaso n.

The assessment of the rainfall activity is mainly done
in a subjective ma nner, and the associa ted features are

examined to ex plore the relati onship between the two. The

broad-scale synoptic features associated with the active­
weak phases of monsoon have been brou ght out by a large
number of studies (e.g., Alexa nder et 01.. 1978, De et al .,
1984, De and Vaid ya 1987, etc .). These studies have used

exte nsive da ta sets to reveal the mean and anomaly patterns

of broad -sca le circulation of so uthwest monsoon in a sys­
tematic manner , bu t the assessme nt of the phases of the

monsoo n have bee n subjective. Th ere have bee n no attemp t

to obtai n an objec tive assoc iation between the rain fall d is­

Iribution and sy noptic features. In this study an attempt has

bee n made to identify the phases of the monsoon in an
objective mann er and ob tai n the broad- scale sy no ptic fea ­

lures that consti tute these epoc hs by the applicatio n of the

pri ncip al co mpo nent analysis in tem poral dom ain.
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