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Canonical correlation analysis (CAA) model for long-range forecasts of
sub-divisional monsoon rainfall over India
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ABSTRACT. Using thecanonica l correlation analysis (CCA ) approach. II forecast model for long range forecasts of
monsoo n (Jure-September) rainfall of 27 meteorological sub-divisions over India was deve loped . A SCi of 12 parame ters.
which have sig mf icam correlation with Indian mons oon rainfall. was used l1S predictors . The: mode l was devel oped with the
da ta of theperiod 1958·1994 and by retain ing.three significan t canonical modes. The model showed useful predictive ski ll in
respect of meteorological sub-divisions over centnu1 parts of Indi a and NW Indi a Wllh low errors nnd high skill scores for
ca tegorical forecasts. The model showed no predictive skill in respect of me teorological subdivision over south peninsula.
Onssa, west Bengal and Bihar. The CCA mood has been also found to perform better tban ano tber statistical mode l developed
using the 12 same predictors . The CCA mode l also sho wed moderate skill in forecastingexcess :mdde ticien l rainfall ca tegories
of sub-divisionalmonsoun rainfall during theextreme yean.

Kc-y words .• Long-range forecast, Canonical corre lation analysis (CCA). lndian Monsoon rainfall.

1. Introducti on

Agriculture. power generation and industrial produc­
tion substantia lly depend upon monsoon rainfall during
June-Septem ber . which con tributes about 70% of the annual
rainfall over most pari s of rhe country. In view of the critical
influence of large inter-annual variability of rain fall on
agricultural and industrial production . seasonal pred iction
o f monsoon rainfall becomes very imponant for policy­
mak ing effons. India was the first country 10 start a system­
atic developm ent of long range forecast techn iques for the
predi ct ion of seasona l monsoon rainfall over the country,
India Meteorological Department (IMD) now operates four
mod els namely Parametr ic and Power Regression models
(Gowariker et ul. 1991 l . Dynamic Stochastic Transfer
model (Th apliya l 1982) and Multiple Regression model
(Thapliyal 1986). For the review of operational models of
India Meleorological Departm ent (IMDl, Thapliyal and

Kulshrestha ( 1992) may be referred. For general review of
long range forecasts for monsoon rainfall over Ind ia. Has­
tenr ath (1995) and Krishnakumar et al (1995) also may be
referred.

The stud ies on pred iction of seasonal rainfall over Ind ia
are mainly focused on the country as one unit. However. it
is a known fact that monsoon rainfall in India exhibits large
spatial and tem poral variabil ity. On temporal scale. mon­
soo n rainfall exhibits two import ant quasi-periodi c osc illa­
tions: 10-20 day oscillation [(Kri shnamurti and Ardanuy
( 1980») and 30-50 day osc illation [( Kris hnamorti and
Subramanyam ( 1982)]. Simi larly. monsoon rainfall exhibits
large spatial variabilit y. Sub- divi sion s in NW India exhibits
large inter-annual variabi lity whereas subdivisions over NE
India more or less experience normal rainfall every year.
Moreover rainfall of sob-divisions in the NE parts of the
country is poorly or negatively co rrelated with the rest ofthe
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