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Southwest monsoon rainfall in India: Part I-Spatial variability
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"ABSTRACf. Results of Principal Component AnaI)'~is (PCA) in spatial mode (S· Mode) upphed ona 10 years '
(1977·86) dalaset ofweekJy rainfall anomalies are presented inthis srudy. 1be rainfall activity ha...beenbelow average in the
period under study withhighstandard deviationsmostly overlow rainfall ereas. Jmer- subdivisionalcorrelation v nlue.~ suggest
~minance of broad- scale weather systems over mosI pam of the country. The finl principal component (PC) hl,.o;
resemblance withthe: mean pattern. The second PC has been essccieted withactive monsoon condition. The: third and fourth
Pes have been related to the northward progression of the Maddc:n·Julian oscillation and the weak lTlOn.'MJOn condition
respectively.

Re.<;cmblance of spatial panam of alternative Pes withtypical strong andweakmonsoon activities w ggest significanl
contributions from cenai n parts of thecountry(northeasl, southeast) towards overall rainfall activity during weak monsoon
situation.

Key words · Spatial variabiliry of 50uthwesl monsoon rainfall. Principal componentanaIy:liis. Breed-scale systems of
southwest monsoon..

of the precipitation regime over various regions of the globe
(e.g., Drosdowsky 1993. Sumner et al. 1993. etc.).

1. introduction

During the last two decades. eigen-techniques like Em-
pirical Onhogonal Functions (EOF). Principal Component The large scale features of the rainfall variability over
Analysis (PeA) and Factor Analysis (J'A) have been widely the Indian region' have been studied previously by several
used in meteorology with a view 10 detecting elemen tary workers. They employed EOF' s to bring out the features of
features of physical phenomena embedded in huge sets of variability in annual, seasonal and mnnthly rainfall data .
meteorological data over various regions of the globe. The Studies have been made by various authors. viz., Rakhecha
PeA has been found to be more useful and elegant by many

and Mandai (1981) on monthly total rainfall of stations, 60
workers than other eigen techniques . as a result majority of
multivariate analysis requiring use of eigen techniques has years. Bedi and Bindra ( 1980) on monthly total of statiorrs,
employed this type of analysis. In view of the significance 60 years. Hastenrath and Rosen ( 1983) on annual total of
of precipitation in a climalologicaUmeteorological context, subdivisions. 80 years, Rasmusson and Carpe nter (1983) on
majority of studies involving application of the PCA have seasonal total of subdivisions. 105 years. Shukla ( 1987) on
utilised rainfall data to study the spatio-ternporal variability annual total of subdivisions. 80 years, Prasad and Singh
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