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Abstract: Water pollution is a critical issue in India with a negative impact on water resources 

sustainability which can cause an inadequate water supply to all people even though a large number of 

water resources are available. Every year a large number of people are being affected with various 

diseases due to drinking polluted water. This project uses the python libraries to analyse and predict the 

water quality using Machine Learning based upon the dataset fed to the model. This project helps us to 

know whether the water is potable or not. The dataset consists of various parameters which impact the 

purity of the water like ph., conductivity, hardness, solids, turbidity, chloramines, sulphates, 

trihalomethanes, organic carbons. 
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I. INTRODUCTION 

Access to safe drinking water is essential to health, a basic human right and a component which effect the health. The 

data with affect the purity of the water is represented in csv file and it is represented in graphical form to analyse the 

attributes easily. The various libraries present in the python are used to analyse the data. Random Forest algorithm, 

which is a decision tree classification algorithm [3] is used to predict the output. 

The objective of the project is to find whether the water is potable or not.[1][2][3] 

 

II. PROPOSED SYSTEM 

The idea is to find the potability of the water easily using Machine learning rather than IOT. The project uses the 

decision trees to predict the result. Random Forest Classifier [4] constructs the decision trees on the subsets of the 

dataset. The algorithm is a classification supervised learning algorithm. The dataset is first gathered and then the 

analysis of data is done. The barographs, histographs are used to analyse the dataset. This gives the information about 

the ranges on which the values of attributes lie pre-processed to fill the missing values in the data and the data is 

normalised using MinMaxScaler. Then the model is trained with the algorithm. The voting of the decision trees is 

considered as the final result of model. 

 

III. TECHNOLOGIES USED 

3.1 Anaconda and Python Notebook 

Anaconda is an open-source distribution for python. It is used for data science, machine learning, deep learning, etc. 

More than 300 libraries are available for data science, it becomes fairly optimal for any programmer to work on 

anaconda for data science. Anaconda provides the Python notebook to perform the tasks. In python notebook the input 

is provided in the form of csv file.[7] 

 

3.2 Python Libraries 

The python notebook provides access to various python libraries. Pandas library provides the data analysis and it is 

used to get the input file from user. The NumPy library is used for operations on arrays and matrices. The Matplotlib 

and Seaborn are data visualization libraries which provides various graphs and plots to analyse the data.SKLearn library 

is used for data pre-processing and for splitting the data into training data and testing data. 
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3.3 Data 

The dataset is taken in the form of csv file which contains the data in the 

attributes like ph., hardness, solids, chloramines, 

potability. The potability is the result of the project.

 

This project uses the Random Forest classifi

follows. 

Random Forest is a classifier that contains a number of decision trees on various subsets of the given dataset and takes 

the average to improve the predictive accuracy of that dataset.

takes the prediction from each tree and based on the majority votes of predictions, and it predicts the final output

greater number of trees in the forest leads to higher accuracy and prevents the problem of overfitting.

 

The below figure 1.2 shows the overview of the description of the attributes of the dataset.

The below figure 1.3 shows the count of values of potability attribute, the dataset we considered as more not potable 

water data than the potable water data in the form of bar graph

can be drinkable. 
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The dataset is taken in the form of csv file which contains the data in the form of data frames. The dataset contains the 

, hardness, solids, chloramines, sulphates, conductivity, organic carbon, trihalomethanes, turbidity, 

potability. The potability is the result of the project.[5] 

IV. IMPLEMENTATION 

This project uses the Random Forest classification algorithm. The implementation of Random Forest algorithm is as 

classifier that contains a number of decision trees on various subsets of the given dataset and takes 

the average to improve the predictive accuracy of that dataset. Instead of relying on one decision tree, the random forest 

tree and based on the majority votes of predictions, and it predicts the final output

greater number of trees in the forest leads to higher accuracy and prevents the problem of overfitting.

V. RESULTS 

shows the overview of the description of the attributes of the dataset. 

Figure 1.2: Overview of Attributes 

shows the count of values of potability attribute, the dataset we considered as more not potable 

water data than the potable water data in the form of bar graph. 0 means the water is not drinkable and 1 
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frames. The dataset contains the 

ic carbon, trihalomethanes, turbidity, 

cation algorithm. The implementation of Random Forest algorithm is as 

classifier that contains a number of decision trees on various subsets of the given dataset and takes 

Instead of relying on one decision tree, the random forest 

tree and based on the majority votes of predictions, and it predicts the final output. The 

greater number of trees in the forest leads to higher accuracy and prevents the problem of overfitting.[4] 

 

 

shows the count of values of potability attribute, the dataset we considered as more not potable 

. 0 means the water is not drinkable and 1 means water 
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The below figure 1.4 is the histograms which shows the analysis of the attributes in graphical form.
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Figure 1.3: Potability graph 

the histograms which shows the analysis of the attributes in graphical form.

Figure 1.4: Analysis of Attributes 
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the histograms which shows the analysis of the attributes in graphical form. 
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The below figure 1.5 is a heatmap graphical representation of the attributes with colour coded system.

The accuracy of the model is increased by using Random Forest algorithm as compared to other classification 

algorithms.  

 

The project can be improved further by using better classification algorithm than Random Forest. By choosing more 

better algorithm the accuracy can also be increased. Water may 

microorganisms like E.coli etc, which may impact the purity of water greatly. 

added to the dataset to give better results.

 

Thus, we can get to know how the attributes impact the 

country. It can also be enhanced further. The model helps the people to know whether the water they are consuming is 

safe to drink are not. 
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is a heatmap graphical representation of the attributes with colour coded system.

Figure 1.5: Heatmap representation 

The accuracy of the model is increased by using Random Forest algorithm as compared to other classification 

 
Figure 1.6: Accuracy of Model. 

VI. SCOPE OF FUTURE USE 

project can be improved further by using better classification algorithm than Random Forest. By choosing more 

better algorithm the accuracy can also be increased. Water may contain many other impurities in the form of 

microorganisms like E.coli etc, which may impact the purity of water greatly. The microorganisms attributes can be 

results. 

VII. CONCLUSION 

the attributes impact the purity of water. This can be used in any areas across the 

country. It can also be enhanced further. The model helps the people to know whether the water they are consuming is 
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is a heatmap graphical representation of the attributes with colour coded system. 

 

The accuracy of the model is increased by using Random Forest algorithm as compared to other classification 

project can be improved further by using better classification algorithm than Random Forest. By choosing more 

impurities in the form of 

microorganisms attributes can be 

This can be used in any areas across the 

country. It can also be enhanced further. The model helps the people to know whether the water they are consuming is 
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