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Abstract— Rainfall prediction is the application of 

science and technology to predict the accuracy and 

amount of rainfall. India is majorly dependent on 

agriculture. Using the past data giving the accuracy of 

rainfall is important nowadays. Rainfall prediction has 

become an uncertain event which has a major impact 

for agricultural industry and society. This prediction is 

still a serious concern for the meteorological 

department. By giving an accurate approach for 

rainfall prediction using machine learning techniques 

helps to manage the resources of water. Preventive 

measures can be taken by the farmers beforehand so 

that they can protect their crops. Predicting rainfall in 

timely manner can save a lot of lives during floods. 

SVR and ANN are proposed in this paper to get more 

precise prediction of rainfall. Machine Learning 

techniques are used to access the data and improve 

through training. Rainfall when measured in inches it 

will be categorized as low rainfall when it is below 

0.10 inches. Estimating rainfall is downpour if it is 

measured above inches of 0.30  Precipitation of 

rainfall can be understood and predicting rainfall is 

important for the economic growth of our country. 
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1. INTRODUCTION 

 

In a period of time,  cloudburst is affecting lives of 

human and agricultural land. Rainfall     prediction in 

today’s life very difficult  task, it is a climate factor 

which affect the several mankind activities on which 

they are depend on, such as agriculture, tourism, 

power generation, construction, transportation etc. 

Rainfall prediction model gives the good accuracy for 

the considered dataset. It allows comparison between 

neural network and other machine learning model, can 

easily calculate mean and standard deviation for each 

dataset accurately. With the help of predicting rainfall, 

weather forecast department is benefited. Rainfall is 

categorized as long phase and short phase rainfall.  In 

Long phase prediction we can predict the rainfall over 

few weeks/month in advance, Where as in short term 

prediction we can predict the rainfall few days in 

advance at specified location. Forecasting data can be 

gathered by meteorological department. In this rainfall 

prediction project we are planing to  work on long term 

rainfall  prediction  so  we  can predict the rainfall of 

specific location by using that location’s previous 

dataset, and we can predict the rainfall over a month in 

advance. For this project we have collected two dataset 

which contain 112 years of rainfall history of every 

month. There are 3 datasets. One is district wise 

dataset, second is state wise dataset and last one is 

daily dataset. With the help of  total annual output as 

the training data, etimation of rainfall is possible. The 

prevailing contents in the paper are systematically 

followed below.  Section II discusses the researches 

about  the  rainfall prediction which is done previously, 

Section III represents the research methodology. In 

Section IV we discuss the implementation of existing 

system and proposed system. Finally in  Section V we 

will culminate the paper with the idea of the future 

work to extend this project and with the list of 

reference papers. 

         

2. LITERATURE REVIEW 

 

P. Goswami [1] predicted rainfall using ANN in the 

year 2015. RNN algorithm and TDNN algorithm are 

combined and conclusion was blended to a finer 

accuracy than the single model. The model was 

progressive.  

Prabhakaran [2], implemented rainfall prediction 

using linear regression in the year 2017. They 

proposed a acute event detection model for high and 

low rainfall. 
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V,Dutta [3] , In the year 2016 rainfall was forecasted 

by using ANN algorithm. Simple back propagation 

algorithm was changed to a more robust back 

propagation algorithm.  

P. Dutta [4], Traditional method is being used in this 

paper in the year 2018. They have taken Assam state 

as an example and forecasted rainfall using Multiple 

Linear Regression.  

C.Wu [5], Using ARIMA model and  Statistical 

methods monthly rainfall was estimated . He followed 

the same techniques as the above paper [4]. 

Shin Ando [6], Neural network based local rainfall 

prediction system using meteorological data on 

internet. Neural network gives more accurate 

prediction.  

  Wai- Kin- Wong [7], Deep learning for rainfall 

prediction. Deep learning is a advanced technique.  

  V. Narayan and DR. M Govindarajan, [8] ,Rainfall 

prediction based on  ensemble model.In the year 2016 

they proposed a method of estimating rainfall using 

ensemble model. 

  Sandeep Kumar, Mohapatra and Chennabasava Gola 

[9], Rainfall prediction based on 100 years of data. 

They predicted rainfall using data of  hundred years in 

the year 2017. 

  Biju M.J and Aneesha N [10], BPN based rainfall 

forecasting, Back-propagation neural network was a 

method followed in this paper. 

 

            All the previous base papers predicted rainfall 

using many statistical techniques and   traditional 

approaches. We are trying to   overcome  the  

traditional  approach and usage of SVR for better 

accuracy of rainfall in this base paper. 

 

3  METHODOLOGY 

The steps involved in rainfall prediction: 

Removing null values, Checking data types attributes,   

Grouping by sub-division, Getting the co - variance 

and   co- relational columns, Anticipate the data using 

violin  plot of annual vs month, box plots of year vs 

month and scatter  plots, Train the model using 

train_test_split is used to supervise the model, Test it 

using various performance measures, Mean Squared 

error, Root of Mean Squared errors, Scattering  plot of 

expected vs predicted values. 

 

 

 

  We have combined three main datasets for  the  

estimation of rainfall. Datasets are stored in CSV 

format. CSV is column separated values. It will be in 

a row and column format. Inches or cm will be 

measurement of  rainfall. Probability values will be 

determined.  

 

Dataset 1: 

 

State-Union Territory wise. 

Month- Wise from JAN - DEC. 

Seasonal - Wise from JAN- FEB, MAR-MAY, JUN-

SEP, OCT-DEC. 

We take the month wise columns input i.e., JAN-DEC. 

       We take Annual Rainfall as the  

output column. 

 

Dataset 2: 

 

1905-2015 i.e., 115 years 

dataset considered year wise. 

Based on the method that  we  have  used  input will 

be the months and output column  is the year.  

 

        Algorithms are interpreted and illustrated below: 

 

 3.1  ARTIFICIAL NEURAL NETWORK 

 

       Artificial Neural network is a combined form of 

nodes which form a interconnected network. .ANN is 

used to  simulate the network [3]. Non-linear and 

complex relationships can be modeled and learned by 

ANN. Due to this nature of ANN estimating the 

rainfall will be easy, because rainfall is also non-linear 

type of data. ANN comprises of below mentioned 

layers. I.e., Red circle indicates Input layer, Blue circle 

indicates Hidden layer and Green indicates Output 

layer.   

The optimization of the structure and identification  of 

input variable are the important steps in building a 

ANN model.

 
The above equation indicates that it is feed forward 

network. 
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Here in the above equation, 

 x input 

y output 

w weight 

b bias 

 

 

 
 

 

 Fig 1: ARTIFICIAL NEURAL NETWORK 

 

When predicted value is almost close to  target  value, 

it is called as the best model. ANN detects non linear 

relationship between dependent and independent 

variables. Statistical method was a type of traditional 

method as mentioned in [4]. This method didn’t give 

clear cut prediction. Monthly wise graph can be 

plotted using ANN. Histograms  and plots of annual 

rainfall of all the states are plotted with the help of 

ANN. The scatter plot pf annual and monthly wise 

attributes are plotted using ANN. Using ANN larger 

amount of data can be implemented and it always 

gives a better prediction. 

 

3.2 SUPPORT VECTOR REGRESSION 

 

 In SVR model, quarter part of the data is used for 

training purpose. And the left over data is used for 

testing purpose. The collation between algorithms is 

shown in the model. To minimize the error in the  

visualized  hyper plane which maximize the margin. 

SVR is mainly used 

 

 
 

for the continuous values and classification is used 

for SVM. SVR is used for small dataset. It explains 

on how the data is going and at which territory, what 

amount of rainfall  will  take place. It shows on 

which location, in which union territory and in  

which  district the rainfall can be predicted. 

 

SVR consists of 

 KERNEL: 

      Lower Dimensional data           Higher 

Dimensional data 

 

 HYPER PLANE: 

To secure the target variables in the model, Hyper 

Plane is used. 

 

 BOUNDARY LINE: 

Support vectors can be on the boundary line or 

outside it. It separates the two classes. 

 

 SUPPORT VECTORS: 

               Support vectors are co-ordinates of 

individual observation. It works by drawing lines 

between classes. 

 

 

 Fig 2: SUPPORT VECTOR REGRESSION 

 

Using SVR, we try to place error within 

suitable threshold.     

 

Here in the above figure, represent 

the Hyper Plane. represent 

the Boundary Line. 

 represent  the data points. 

 

Data points maximum in number is called as b est 

fit line. Lines are at a distance of epsilon[e]. 

‘+e’ and ‘-e’ denotes the distance from hyper 

plane. 
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EQUATION : 

 

Assume, hyper plane is a straight line 

through y axis  

w x + b = 0 

w x + b =+e  

w x + b = -e 

 

For any linear hyper plane, 

 

 

 

Equation   1  is applicable to all   types 

of regression. 

 

   

Represents yi = (w,xi) + b + e 

Represents yi = (w,xi) + b - e 

Consider only those points within the boundary, 

and consider those points which have least error 

rate. Thus SVR will be a better fitting model. 

 

4 . IMPLEMENTATION  

 

4.1 EXISTING SYSTEM 

Rainfall is caused due to sudden changes in 

climatic condition. Exact predictions couldn’t be 

made by the meteorological department. Two 

widely used methods were: Statistical and 

Numerical Analysis. Nature  of  rainfall  data  is 

non-linear. Distribution, precipitation and amount 

of rainfall are main characteristics. These values 

can be  varied from one position on earth to other. 

Traditional methods has some downsides. These 

downsides fail in forecasting the exact  rainfall. 

Statistical methods will only work for linear 

techniques.  

 

4.2 PROPOSED SYSTEM 

 

Rainfall prediction has become an uncertain 

event which has a major impact for   agricultural 

industry and society. SVR and ANN are the algorithms 

being used in this paper for more accurate predictions 

of rainfall. Machine Learning learn and improve their 

learning time in autonomous fashion, by feeding them 

data and information.In our project, we predict the 

rainfall in a scale between 0 to 1. 0 means there is no 

rainfall and 1 means heavy rainfall. We have plotted a 

graph for historical rainfall data. 

 

 4.2.1 PROPOSED METHODOLOGY 

                

 In Data Acquisition stage, we collect the history 

of data about the rainfall. We also consider 

parameters like temperature, humidity, visibility, 

wind, Sea level pressure etc. These factors are 

mainly affecting the rainfall in the past. 

 

So currently if we measure all these parameters, 

we will get a vague idea about the  amount of 

rainfall.  

 

  In the next step, which is pre -  processing we are 

going to collect the data from the acquisition 

stage and then feed the model with these values. 

Preparing the raw data making it possible for 

machine learning model. 

 

  In the training phase, we basically train the 

algorithms to get the right output. The training 

data is then fed into the model building which 

consists of Artificial Neural Network. The 

training phase. The training data is used to make 

sure the machine recognized pattern in the data, 

the cross- validation data is used to ensure better 

accuracy and efficiency of the algorithm used to 

train the machine. 

 

  In the testing phase, the test data is used to see 

how well the machine can predict new values 

based on its training. In machine learning,  a 

trained model is analyzed with a testing data set. 

The testing data set is a unrelated segment of the 

same data set from which the training set is 

obtained. 

 

 Performance Evaluation aims to estimate the 

generalization accuracy of a model on future 

data.  

             The pre processing values are sent to the 

model validation and model building. From the 

model validation, the predicted values are sent to 

Performance Evaluation. 

-e <= y - wx - b <= +e 
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                 Fig 3: METHODOLOGY 

 

5. ADVANTAGES AND DISADVANTAGES 

 

5.1 ADVANTAGES 

 

 Estimation of rainfall based on the previous 

correlation between the different atmospheric 

parameters. 

 Predicting rainfall on a particular date and time. 

 Forecasts have a longer lead time. 

 Prevents the loss of  life and property. 

 

5.2 DISADVANTAGES 

 

 The initial issue is choosing the required 

sampling recess observation- forecasting of 

rainfall. 

 Smaller training data set such as daily or weekly. 

 The predictions may not be accurate in long term 

rainfall.  

 

6 .RESULTS 

 

Statistical and Numerical Analysis were the two 

techniques used to predict rainfall in previous model. 

And the model proved to be inaccurate, inconsistent 

and time consuming. To overcome this, ANN and 

SVR algorithms are used to predict the rainfall in the 

proposed model. ANN and SVR are the Machine 

Learning algorithms. To increase the accuracy of 

prediction ANN model is used. SVR includes two vital 

stages, training and testing. Both the stages are the 

continuous process as the main objective of the study 

is to build a efficient model for rainfall forecasting. 

Daily dataset is used to predict rainfall. Firstly, the 

data is pre- processed, then the model is trained using 

70% of the data present in the dataset and tested using 

the remaining data. The rainfall is measured in terms 

of real positive numbers. Various parameters in the 

dataset are used to predict the rainfall. The parameters 

is of integer datatype.The parameters are day, month, 

tempAvg and humidityAvg. Day ranges from 1 to 31. 

Month ranges from 1 to 12. TempAvg ranges from 0 

to 31 and HumidityAvg ranges from 0 to 99. Once the 

input value is given, the model predicts the amount of 

rainfall. Input value must be of integer datatype. The 

rainfall is predicted between the range 0 to 1. In case 

if output value is 0, there is no rainfall. If ouput value 

is 1, there is heavy rainfall. The predict button is 

provided, once clicked on it, displays the output. The 

rainfall is measured with unit of length. The model 

also consists of graphs of different datasets. The first 

graph is  rainfall versus day and the second graph is on 

comparison of algorithms(ANN and SVR). The 

accuracy for the real dataset is from 80 to 90%. The 

performance of the existing model is better compared 

to the previous model. The predictions are realistic in 

our model. The software model is time consuming and 

better in terms of accuracy, cost and efficiency 

 

          
   

 Fig 4: Output Screen Page 
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Fig 4: Scatter Plot 

    

    
                     

Fig 4: Bar Plot 

 

7. CONCLUSION AND FUTURE WORK 

 

In this paper, Algorithms such as Support Vector 

Regression and Artificial Neural Network are used 

speculating rainfall.The main aim of the project is to 

predict rainfall using machine learning techniques 

such as ANN and SVR which helps in controlling 

traffic, saving lives of human, animals and other 

resources. The model can create a great outcome with 

atmost accuracy. Moreover, information of rainfall in 

prior helps farmer to maintain their crops. In the future 

work, better accuracy can be obtained by adding 

attributes to the existing dataset.  

In future work, rainfall prediction can be extended by 

adding more attributes to the  dataset . Better accuracy 

may be achieved by extending these attributes. When 

rainfall is predicted in prior an alert message can be 

given so that people could take precautions. Robots 

and modern machines can be trained and sent directly 

directly to the drenched place. 
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