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Forecasting r ice yields in Ganget ic West Bengal
using rainfall and agric ultural t echnology
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A BSTRACf. The tradi tiona l method of linear multiple regression has been employed systema tically 10 develop

regression models 10 forecast riceyields in Gangetic w est Bengal by using direct and derivedparamcl~rs of rainfall.
introducing technological trend and extending the series subsequently every year. The analysis of vanance revealed
I hat all regression models werehighly significant at 1%. The yields estimated by the models for all sample years b y
within :t 1O ~~ . The regression models explained more than 80 per cent of total variation in yields with multiple
correlat ion coefficients exceeding 0 .90 .

I . Introduction

Th e impact of weather a nd climate ~n food pr od~,,·

tion is of vital importance. According to McQUigg
(1975), th ere are three major so urces of va riability in
yields of grain in a region over a long series of years.
T hese are identified as (i) tec hnological change .
(ii) meteorological var iability and (iii) random 'no ise'.
Th e technological ch ange ill yields creeps in due to the
recent advances in agr icultural technology. A suita ble
linear tim e sca le dummy variable is introduced in crop
yield models to account for the technological tr end.
Among mete or ologica l param ete rs, ra infall, tem pera:
ture of the soi l and air, soil moisture etc arc some 01
t he important elements which a ffect crop yields signi
ficantly. Th e impact and contribution of random
'noise' is very little.

An agrocl irnatic study of the rel.ation ship betwe.en
cro p yields and weather parameters IS carried o ut WIth
the help of empirical- stati stical mult iple regression
mod els. These models a rc generally employed fo r
ma king quanti tative crop yield forecast on operational
basis. Multip le regression mo dels have been develo ped
by Das et al. (1971), Sreenivasan or al. (1973),
Ch owdhu ry or al. (1981), Rao 01 al. (1978, 1984) a nd
man y o thers to fore~ast the yields of 'pr i n~jpal ClOpS of
India . Simi lar techn ique has been uti lised III the pr esent
study to develop Ii~ea r mult iple regres.sion models to
forecas t yields of nee crop III Ganget ic West Bengal
where it is genera lly grown dur ing Ju ne to November,
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Rainfall is the most important ,...cather parameter
that affect s I ice cr op in this region where irrigation plays
a minor role. The water requirement of the crop is
mainly fulfilled during rnon soon season. M onsoon
ra infall con st itut es abo ut 76 % of th e a nnual rainfall
and J uly/A ugust are the rainiest month s (IM O 1962).
Depression s ard low pressure areas (surface. and Upper
air) ale the prominent syno ptic syste ms which cause
active to vigorous monsoon conditions. In September,
monsoon depression s generally intensify into cyclonic
storms, ~n addition to ~hese, . o t h~ r lain producing
systems In clude trc ughs 10 mid -la ti tude westerlies in
the midd le an d upper tr op osphere which on extend ing
\....·e ll southwards cause active monsoon conditions
(Srin ivasan CI al. 1972). M o reover , the geogr aphic
loca ti on of Ganget ic West Benga l is fa vourable to the
fall of rain from the rain bearing system s u ave rsine
over it during mon soon period. which make it, essen:
rially, a rainfed area. The ai m of this study is. therefore.
to inve st igate a nd establish rel ation sh ip between rainfall
and rice yields in this region by using mult iple rcgi ession
technique. Impact of agricultural technology on rice
yield s has also been examined critically and a mo dified
model ha s been dev eloped by using technological trend
as an independent variable.

2. Data

A data series of 23 yea rs, fro m 1958 to 1980, has been
used in the present study to develop regressio n mo dels.
T he ave rage rice productio n a nd area figures of ten












