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 

Abstract: This paper focuses on weather data analysis for 

Bangalore urban region(Karnataka,India) over a span of 30 

years. The 30 years data is preprocessed to have average monthly 

temperature, vapor pressure, PET (Potential-Evapo 

Transpiration), cloud cover, rainfall. These features are 

considered as factors affecting the rainfall. The correlation 

between the  above mentioned parameters with the monthly 

rainfall are found using spearman correlation. Artificial Neural 

Networks (ANN) is used to classify instances as less rain, 

medium and heavy rain. The results of accuracy, confusion 

matrix is tabulated. Also the optimal number epochs, number of 

neurons and number of hidden layers is also identified for the 

data. The graph of actual output and predicted output is plotted. 

 

Keywords : Spearman coefficient, Vapour pressure, PET 

(Potential-Evapo Transpiration), MultiLayerPercepton, 

confusion matrix, precision, Recall 

I. INTRODUCTION 

Data mining, or knowledge discovery, is the 

computer-assisted process of analyzing enormous sets of data 

and then extracting the meaning of the data. Meteorological 

data mining is a form of data mining concerned with finding 

hidden patterns inside largely available meteorological data, 

so that the information retrieved can be transformed into 

usable knowledge.  

This paper focuses on data analysis of Bangalore urban 

region for a time span of 30 years from 1975 to 2002 for 

Bangalore, Karnataka, India region. The data is collected 

from IMD (Indian Meteorological Department) and 

preprocessed to have monthly data. There are many factors 

affecting the rainfall for example temperature, humidity, 

wind speed, air pressure etc. But this paper focuses on factors 

like temperature, Vapour Pressure and PET (Potential-Evapo 

Transpiration). Vapour Pressure is pressure exerted by water 

droplets at a given temperature in closed environment. It is 

one of the method to measure humidity in air. PET represents 

loss of water through process of transpiration by plants and 

evaporation. This is influenced by wind, sunlight , humidity 

and temperature. The spearman coefficient is used to find 

correlation between these parameters and rainfall. ANN is 

used to classify the rainfall as below average, average and 

heavy rainfall. 
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II.  LITERATURE SURVEY 

Data mining is technique of discovering useful 

information from large dataset. It helps in extraction of 

hidden predictive information from large databases. Weather 

is one of the meteorological data that is rich by important 

knowledge. his paper focuses on data analysis of Bangalore 

urban region for a time span of 30 years from 1975 to 2002. 

The data is collected from IMD (Indian Meteorological 

Department) and preprocessed to have monthly data. 

  Factors like temperature, Vapour Pressure and PET 

(Potential-Evapo Transpiration) are affecting the amount of 

rainfall. Vapour Pressure is pressure exerted by water 

droplets at a given temperature in closed environment.  At a 

given temperature, an increase of water vapour in the air 

corresponds to an increase in the humidity of the air. PET 

represents loss of water through process of transpiration by 

plants and evaporation. This is influenced by wind, sunlight , 

humidity and temperature. 

 Coefficient of correlation is one of the  statistical 

method to find the mutual relationship between the 

parameters. For example in finding relationship between 

stock sales and advertisement. Correlation is useful metric in 

finding which parameter affects the response variable the 

most. There is many correlation coefficient like pearson to 

measure linear association, spearman which is not restricted 

to linear relationship and Kendall coefficient which 

identifies difference between rank. Spearman correlation 

coefficient is considered since the data doesn’t have linear  

relationship. It measures monotonic relationship. It 

considers relative  order of the values. The spearman 

correlation coefficient is given by the formula 

 Rs   =   COV(Rx,Ry) /  τRx τRy 

Where   

  COV(Rx,Ry) covariance of Rank variables. 

τRx τRy  are Standard deviations of Rank variables. 

The spearman correlation identifies the factor influencing 

the rainfall most by having high value of Rs. A positive value 

means positive relationship. Increase in value of independent 

variable increase the effect of  response variable. A negative 

value means positive relationship. Increase in value of 

independent variable decreases the effect of response variable 

Classification is a supervised learning technique which uses 

labeled data for training. Using the learned method classifies 

the test data into one of the categories of target class. 

Artificial Neural Network(ANN) is a classification algorithm 

that works similar to human brain. The components of 

artificial neural network are neurons which respond to 

stimulus,  
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hidden layers which traverses the output of one layer to 

another using activation function or a sigmoid function and 

an output layer. ANN can be feed forward and 

backpropogation where the output is propagated to previous 

layer. The Input: set of features are temperature,Vapor 

pressure, PET) the output is Class label is 

rainfall-average,below average or above average 

III. RESULTS AND DISCUSSION 

The data for Bangalore urban region (Karnataka,India) is 

considered for a span of 30 years from 1975 to 2002 collected 

from Indian Metrological Department (IMD). The features 

considered are average monthly temperature, vapor pressure, 

PET (Potential Evapo Transpiration) and rainfall. The raw 

data from IMD was preprocessed by filling the missing data 

using mean of previous data. A total of 670 samples were 

considered. Spearman correlation coefficient was used to 

find relation between temperature,vapor pressure , PET and 

rainfall. The result is as shown in Table 1.  

 Tempe

rature 

Vapor 

Pressure 

PET 

Rainfa

ll 

0.2003

0 

0.720040

0 

-0.202 

Table 1: Results of Spearman  Correlation Coefficient 

 

From the Table 1 it is clear that there is a positive 

correlation between rainfall and temperature, positive 

correlation between rainfall and vapour pressure, negative 

correlation between rainfall and PET. The parameter vapour 

pressure is first factor that is highly influencing the amount 

of rainfall then the temperature. Lastly PET is affecting 

negatively for the amount of rainfall. 

The classification is done using Artificial Neural 

Networks. The input variables are temperature, vapor 

pressure and PET. The response variable or target class is to 

predict rainfall is below average(less than 10mm), 

average(between 10mm and 100mm) ,lastly above average 

(greater than 10mm). The input variable data is collected for 

12 months for period of over 30 years. There are 4 hidden 

layers each having 15 neurons. The maximum epochs is 

1000 which gives accuracy of 75.37%. The precision and 

recall for the 3 classes are as shown in Table 2. 

 

 Precisio

n 

Recall F1 score 

Class 0 

(<10mm 

rainfall) 

0.82 0.92 0.87 

 

Class 1 

(>10mm 

&<100mm

)  

0.70 0.73 0.71 

Class 2 

(>100mm) 

0.64 0.51 0.57 

Table 2: Results of ANN algorithm. 

 

A graph is plotted for predicted and tested values as shown 

in figure 1. The accuracy of the ANN algorithm for this 

dataset is around 76%. The weighted average is 0.72% 

 
 

The grapgh depicits the difference in tested and predicted 

values for class0, class1 and class2 with respect to rainfall. 

IV. CONCLUSION 

Weather datamining is one of themost challenging problems. 

Datamining helps in identifying the hidden pattern. Artifical 

neural networks is one the supervised learning methodology 

to identify the target class for the test dataset. Spearman 

coeffcient is used to find corelation in non linear data.This 

paper uses 30 years data from IMD to perform weather data 

analysis.Using spearman coeffcient we can say that rainfall is 

positivley dependent on vapor pressure and temperature, 

negativley dependent on PET. ANN uses 4 hidden 

layers,each consisting of  15 neurons and max epoches of 

1000.This results in average preciion of 0.80 and average 

recall of 0.78. The average accuracy is 77%. The future scope 

is to use the data and perform classification and prediction 

using RNN-Reccurring Neural Network to get more accurate 

results. 
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