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Data over the years show that although the effects of rainfall are significant, factors 

such as fertiliser use cannot be discounted 

How important is rainfall in affecting agricultural output? In spite of various 

developments that have taken place in the field of agriculture, dependence on monsoon 

continues. Over the long run, agricultural production is influenced by a variety of factors 

which include technological changes, extension of irrigation, availability of credit and 

land reforms. 

However, in a short period, year-to-year variations in agricultural production can be 

influenced by rainfall. This article explores the relationship between rainfall and 

agricultural production in the period 1993-94 to 2013-14. We also look at the behaviour 

of food prices in normal, below and above normal rainfall years. 

Behaviour of rainfall 

 
  

Chart A and Table-1 provide a picture of rainfall in India between 1993-94 and 2013-14. 

Rainfall data are made available by the India Meteorological Department. 
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The annual all-India rainfall data are area weighted rainfall. It is seen that rainfall has 

varied from a maximum of 1,306 mm in 1994-95 to a minimum of 954 mm in 2009-10. 

Looked at as the deviation from the average, it is highest in 1993-94 at 13.7 per cent 

and lowest in 2008-09 at (-) 16.9 per cent. 

 
  

If the normal year is defined as one which falls in the range of (+) or (-) 5 per cent of 

average, of the 21 years, 11 years were normal, 5 years were above normal and 5 

below normal. (Table-2). 

The coefficient of variation of agricultural production is 18.62 per cent as compared with 

7.59 per cent for rainfall for the same period. This indicates higher degree of variability 

in agricultural production than that of rainfall. 



 
  

In order to bring out the relationship between rainfall and agricultural production, Chart 

B gives the percentage change in each of the two variables. The co-movement was 



somewhat blurred during the period 1993-94 to 2002-03. But in the later period this is 

very clearly visible. 

 
  

Table 3 looks at the behaviour of food inflation in conjunction with rainfall. In the five 

years which had a rainfall above normal, food inflation (WPI) on an average was the 

highest. Rainfall at best affects food production and thus the supply side. Equally 

important is demand, monetary demand. For example in a year in which production rose 

substantially if there was an extraordinary increase in money supply, prices may rise 

despite an expanded supply. 

We first examine the impact of rainfall on overall agricultural production. One thing that 

stands out is that in all the five years when the rainfall was below normal, agricultural 

output had declined from the previous year. The average annual decline for the five 

years was 4.5 per cent. Among the 16 years, when the annual rainfall was either normal 

or above normal, in 13 years, the year-to-year change in output was positive and during 

this period the annual average increase in production was 5.3 per cent. 

 
  



In the five years, when the annual rainfall was above normal, the average annual 

increase in production was not higher than in the normal years. Similar findings are 

found when we analyse the impact on vegetable production (Table 4). In the case of 

vegetables, even in years when rainfall is below normal, the annual increase in 

production is positive. However, the average increase is much lower than in normal 

years. In fact, out of the 16 years when the rainfall was either normal or above normal, 

in nine years the increase in output has been above 4 per cent. 

Regression analysis 

In order to establish a more rigorous relationship between rainfall and production, we 

analysed the problem with the help of regression equations. 

An old study done in 1988 by Parathasarathy et al, estimates the effect of rainfall over 

the production of foodgrains. Their sample included a 25-year period from 1961 to 1985 

and finds a significant positive relationship between percentage departure of all-India 

summer monsoon rainfall from average level, and total annual foodgrain production 

index. 

 
  

Using the data for the period 1993-94 to 2013-14, we regressed annual percentage 

change in agricultural production on annual percentage change in rainfall and we 

noticed a significant relationship (Equation 1 of Table 5). 

When we also estimated this equation with an additional variable viz., time trend, in 

order to capture the impact of all other measures taken to enhance agricultural 

production, we find that the time trend variable is also significant. Both the time and 

rainfall explain about 82 per cent of the variation in agricultural production (Equation 2). 



We replaced the time trend variable by fertiliser consumption, which is also an indicator 

of recent developments in agriculture, we find both the coefficients are significant and 

explain about 87 per cent of the variation in agricultural production (Equation 3). Thus 

the broad conclusion is that rainfall has a significant impact on agricultural production 

even though for a full explanation of the variations in agricultural production, other 

variables are relevant. 

Impact of rainfall in Tamil Nadu 

We also studied the impact of rainfall on foodgrain production in Tamil Nadu (Chart C 

and Table-7). Tamil Nadu has experienced extreme variations in rainfall and foodgrain 

production. 

 
  

The coefficient of variation in foodgrains production is 20.48 per cent and in rainfall 

16.85 per cent. The interesting finding that comes out of the regression analysis is that 

rainfall in Tamil Nadu by itself has no significant impact on output of foodgrains. 



 
  

However, if we add Tamil Nadu’s rainfall with the rainfall in coastal Karnataka, it turns 

out to be significant (Table-6). 

Karnataka rainfall in coastal areas has an impact on the flow of water in Cauvery as well 

as other rivers which originate in Western Ghats and flow into Tamil Nadu. It is also 

seen that there is no trend increase in foodgrain production and the trend coefficient is 

insignificant. 
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