
RAINFALL DISTRIBUTION USING  
  JOINT PROBABILITY 
 
 
INTRODUCTION: 
  Rainfall and temperature are important 

climatic inputs for agricultural production , especially in 

the context of climate change.  However , accurate 

analysis and simulation of joint distribution of rainfall 

and temperature are difficult due to possible 

interdependence between them. Thanjavur is a leading 

agricultural district in TamilNadu . Historical climate 

data for Thanjavur district is used to demonstrate the 

modelling process.  

 

ABSTRACT: 
  This project investigates the combined 

influence of rainfall and extreme temperatures. The 

estimation of rainfall may depend on the temperatures 

and the main focus of our study is to analyse the 

relationship between temperature and rainfall. The 



inference would be whether temperature and rainfall 

are related or not . 

 

JOINT PROBABILITY DISTRIBUTION: 

 A joint probability distribution shows a probability 

distribution for two (or more) random variables. 

Instead of events being labelled A and B, the norm is to 

use X and Y. The formal definition is: 

f(x,y) = P(X = x, Y = y) 

The whole point of the joint distribution is to look for 

a relationship between two variable 

JOINT PROBABILITY MASS FUNCTION: 

 When variables are discrete(like in the above table 

example), their distribution can be described by a joint 

probability mass function (Joint PMF). Basically, if you 

have found all probabilities for all possible 

combinations of X and Y, then you have created a joint 

PM 

   
 



JOINT PROBABILITY DENSITY FUNCTION: 
 

If you have continuous variables, they can be 
described with a probability density function (PDF). 
Unlike the discrete variable example above, you can’t 
write out every combination of every variable because 
you would have infinite possibilities to write out (which 
is, of course, impossible). What you can do is create a 
formula; The formula that describes all possible 
combinations of X and Y is called a joint PDF. 

 
 

CORRELATION: 

  Correlation is used to test relationships 

between quantitative variables or categorical variables. 

In other words, it’s a measure of how things are 

related. The study of how variables are correlated is 

called correlation analysis. 

CORRELATION-COFFECIENT: 

   A correlation coefficient is a way to put a 

value to the relationship. Correlation coefficients have 

a value of between -1 and 1. A “0” means there is no 

relationship between the variables at all, while -1 or 1 

means that there is a perfect negative or positive 

http://www.statisticshowto.com/probability-and-statistics/correlation-coefficient-formula/


correlation (negative or positive correlation here refers 

to the type of graph the relationship will produce). 

 
 
RESEARCH METHODOLOGIES: 
   Monthly data of maximum temperature , 

minimum temperature and rainfall of Thanjavur district 

from the year 1901 to 2002 was taken. The months at 

which 

  1) Rainfall and maximum temperature  

  2) Rainfall and minimum temperature   &  

  

3) Maximum temperature and minimum 

temperature 

are  correlated to the maximum  was found and the 

discrete probability distribution table was formed for 

the same. Joint probability and marginal pmf’s were 

calculated. 

 



DATA ANALYSIS AND 

INTERPRETATION: 

TABLE 1: DATA OF MAXIMUM TEMPERATURE (1901-

2002) –THANJAVUR DISTRICT 

 

 

The above table shows the sample data of maximum 

temperature at thanjavur district. This monthly data is 

taken for the years from 1901 to 2002. 



  

 

 

 

 

 

 

 

TABLE 2: DATA OF RAINFALL – (1901-2002) – 

THANJAVUR DISTRICT 



 

 

The above table shows the sample data of rainfall at 

thanjavur district. This monthly data is taken for the 

years from 1901 to 2002. 

 

 

 

 

 



 

 

 

 

TABLE 3: DATA OF MINIMUM TEMPERATURE – (1901-

2002) – THANJAVUR DISTRICT 

 

 



The above table shows the sample data of minimum 

temperature at thanjavur district. This monthly data is 

taken for the years from 1901 to 2002. 

Correlation coefficient is found for 1) rainfall and 

maximum temperature 

         2) rainfall and minimum 

temperature 

         3) minimum temperature and 

maximum temperature 

And the month where maximum correlation occurs is 

found for each case and the graph is plotted for that 

particular month. 

 

 

 

 

 



 

 

 



 

 

 

 

 

Discrete 

probabili

ty 

distributi

on table 

is 

formed 

for the 



months with maximum correlation and the joint 

probability and conditional pmf’s are found. 

 

CONCLUSION: 

 This paper presents a model for the joint 

distribution of temperature and rainfall, which are of 

utmost importance for agricultural production 

especially in the context of climate change. It has been 

found that a positive correlation exists between rainfall 

and temperature . 
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