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Abstract: Rainfall is very important aspect for farmers in day-to-day agriculture and also very important in
prospect to Indian economical growth. As now a day we see there is daily climate change in our India as there no
stable season any month the rainfall occurs in India which also cause damage to the farming industry as the crop
seeds gets damaged. In the proposed study the future rainfall is predicted using Linear Regression Technique as we
also compared various model such as SVM, Random Forest Regression, Neural Network model so we obtained
better results in Linear Regression so we further consider this model for future prediction of rainfall.
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INTRODUCTION

Rainfall Prediction is the application of science and teclology to predict the annual amount of rainfall over a
region. It is important exactly determine the rainfall for effective use of water resources, croy productivity and pre-
planning of water structures. The need for rainfall prediction using a regression model is to predict the rainfall with
the higher accuracy of prediction result and to provide better prediction results and to improve the prediction
results over machine learning algorithms. Rainfall prediction is an important factor in various areas like when we
were traveling outside such as in Maharashtra there is lot of water filling problem in roadside, farming aspects,
sports, and while doing other outdoor activities for taking a decision.
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For eg. Graph shows bar representation of Average Monthly Rainfall
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As we know that any season the rainfall occurs which cause huge loss for agriculture work as farmer struggling daily
to grow seeds work also damaged. So they need to start again from first step. It is also important in disaster
management as it may saves lives of people and also in village sides places where the landslides occurs.

The main objective of the research is to predict annual rainfall of next year rainfall using machine learning model.
The rainfall data sets are collected from kaggle where it consists of rainfall data from year 1901-2017 on basis of
month and also consists of states. The datasets are divided into training and testing data sets model and also various
models implemented and the model with higher accuracy and better results we considered for project and future
annual rainfall value is predicted.

LITERATURE SURVEY

We considered here various research papers on rainfall prediction.

In paper [1] A. Kala, Dr.S.Ganesh Vaidyanathan (ICIRCA 2018) explained in paper that the rainfall is predicted using
Artificial Neural Network (ANN) such as Feed Forward Neural Network and used for predicting rainfall. The model
obtained accuracy of 93.55%. [2] Prediction Rainfall based Learning Machine by R. Kingsy Grace; B. Suganya 2020
in 6t International Conference on Advanced Computing and Communication Systems (ICACCS). The proposed
method is based on the multiple linear regressions. The data for the prediction is collected from the publically
available sources and the 70 percentage of the data is for training and the 30 percentage of the data is for testing,
the accuracy of MLR gives results of 0.99.

In this paper. [3] When using a neural network for rainfall prediction some problems occurs explained by Mohini P.
Darji (2015), The proposed approach uses Genetic Algorithm. The GA-TDNN (Time Delay Neural Network) model
achieved monthly rainfall prediction accuracy of 89.83% and 81.38% for Anand and Navsari regions, respectively. In
yearly prediction, the model achieved accuracy of 87.87%, and 87.86% for Anand and Navsari respectively. [4]
Mohini P. Darji, Vipul K. Dabhi, Harshadkumar B. Prajapati. In this paper authors tried to comment on the
enhancement of results by using RBM and DB for the time series network dataset, the designed model in this paper
gives results with high accuracy in terms of numbers 70% to 80% etc.

METHODOLOGY

In this project we collected datasets from kaggle where the data sets consists of attributes such as subdivision, year,
months, states and annual here we analyzed data and applied linear regression for prediction of future annual
rainfall.

SUBDIVISION YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL JF  MAM JJAS OND
4183 Lakshadweep 2013 262 344 375 583 883 4262 2964 1544 1800 728 781 267 14263 606 1311 1057.0 177.6
4184 Lakshadweep 2014 5832 161 44 149 574 2441 1161 4661 1322 1692 590 623 13950 693 767 9585 2905
4185 Lakshadweep 2015 22 05 37 6871 1331 29%.6 2575 1464 1604 1654 2310 159.0 16429 27 2239 8609 5554
4186 Lakshadweep 2016 596 121 32 26 774 3211 2626 862 756 9566 320 747 10657 717 832 7454 1654

4187 Lakshadweep 2017 21.3 09 1002 18 1457 §21.9 1642 2062 2160 1371 635 160.1 17389 222 247.8 1108.3 360.7

In this dataset the 16 attributes contain i.e. JAN, FEB, MAR, APR, MAY, JUN, JUL, AUG, SEP, OCT, NOV, DEC and JF,
MAM, JJAS, OND through we will analyze data and also through ML model we will calculate accuracy, and annual
future prediction rainfall.

Steps of working from flow chart

1. For predicting future rainfall value the collected datasets is read and then the null values are removed.

2. Then the data analysis is represented using the bar graph so we analyzed that which month the rainfall is high
and also the comparison between the year and month visualized.

We consider various models to perform the mean square error, mean absolute error and r square and from that
we consider the best model for predicting the future results depend on dataset.

First we performed the SVM model it was not ideal we manage to get the MSE of 661427.

Then we performed the linear regression as best result got minimum MSE compared to other model i.e. 7976.
Also then we implemented the random forest and managed to get MSE of 28484.

Neural Network model is implemented and the MSE result got is 32209.

After this entire model implemented we calculated the max and min where we came to know which month the
rainfall was high and which month it was low.

9. Using the linear regression technique we found accuracy of our model.

10.At last we calculated the future year annual rainfall prediction using the linear regression technique.
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Figure shows the Flow Chart of Rainfall Prediction.
Table 1.1 Shows Comparison Results of Multiple Models Calculated.

Model Mean Absolute Error Mean Square Error R”2 (R Square)
Linear Regression -16.70 (14.83) 7976 0.985 (0.056)
Random Forest -91.53 (23.23) 28484 0.964 (0.040)
Neural Network -21.27 (16.668) 34846 0.985 (0.047)
SVM -605792.12 (219447.00) 661427 0.244 (0.059)

Also calculated the min and max on the basis of which month the rainfall was more and which month it was less and
we got result as month of JJAS (June-July-August-September) as more rainfall and month of March the rainfall is less.
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Figure represents the graph where we got maximum monthly rainfall.
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Figure represents the graph where we got minimum monthly rainfall.
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Table 2.1 shows result of proposed method

Method Accuracy
A.Kala, Dr.S.Ganesh Vaidyanathan [1] FFNN 93.55
Mohini P. Darji [3] GA-TDNN 87.86
Proposed Work Linear Regression 85
CONCLUSION

The proposed work is based on annual rainfall prediction as in future it is useful for farmers for crop fertility. The
linear regression model is used as it provides the best accuracy of 0.85. In this we also compared various model
from which we got best result through LR model and also the future annual rainfall prediction is calculated on basis
of datasets. The rainfall prediction is important as it will be helpful in agriculture work.
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