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ABSTRACT: For numerous reasons, the rivers are drying and getting polluted which is very harmful for our 

Environment as well as forliving beings. Species are dying, loss of habitats due to human activities is becoming 

dreadful for the environment and for the future human race. The River Ganga is being polluted in large scale and has 

become a serious concern for everyone. River Ganga is sacred in Hindu Religion. The scale at which pollution level is 

increasing is alarming, it will be difficult for us to save our sacred Ganga. In this paper, it has been tried to uncover 

those causes which are polluting the river Ganga. The research data has been taken from various sources such as 

Government Open Dataset, Online forums. Newspapers, and carried out an analysis to understand the real causes 

behind Ganga Pollution and what can be the measures to prevent it. The analysis is performed using Data mining 

approach which is the extraction of useful and hidden information that cannot be discovered easily. Mining is 

performed on the dataset and the causes are uncovered. To perform Data Mining, RapidMiner, a data mining software 

platform is used which is an open-source software and a widely used one. The pollution causes are sub-classified by 

using Naive Bayes Classifier. To check the accuracy of the system, the data is trained and tested respectively as the 

predictions are made for the pollution causes based on given pollution details. The paper is concluded with the causes 

of pollution and the feasible solutions to it. 
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I. INTRODUCTION 

 

The Ganges or Ganga is the largest river in India. Not only the river is symbol of spiritual faith to many, but it also 

provides water to more than 11 states accounting to more than 40% of the Indian population [1]. But, today the 

situation is getting worse as the sacred river is being polluted at a remarkably high level[2]. From Human Sewage to 

Industrial waste, everything is being dumped into River Ganga which is making the riverhighly polluted. In this Paper, 

Data Mining has been applied to understand and uncover the real causes behind the rapid increaseof pollution level in 

the river Ganga [3][4]. What are the causes which has made River Ganga so polluted and what measures can be taken 

to prevent it? This analysis has been performed in our research [5][6]. The data is taken from Open Gov dataset 

website, Forums, Newspapers and several other sources. The data mining can be explained in the following diagram: 
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A. DATA MINING 

 

Figure 1: Data Mining Diagram 

The data mining is a part of a process known as Knowledge Discovery in Databases (KDD) though the terms are used 

interchangeably [7]. Firstly, the data is taken (extracted) from various sources and is pre-processed where the 

inconsistencies are removed followed by transformation of data into one common format where finally the Data mining 

is applied to uncover the hidden and useful information [8]. This data can be visualized through Pie charts and Bar 

charts for further analysis [9]. To implement the data mining task, RapidMiner software is used which is an open-

source software widely used for data mining tasks [10]. The pollution ‘causes’ are sub-classified using Naive Bayes 

Classifier.  

 

II. LITERATURE REVIEW 

 

A.K Shukla et. al proposed a research paper on, “SURFACE WATER QUALITY ASSESSMENT OF GANGA 

RIVER BASIN, INDIA USING INDEX MAPPING” [11] study of Ganga Pollution in which the Authors have 

integrated Water Quality Index with Geographic Information System to understand the health status and pollution 

causing agents in River Ganga. The quality is measured using Overall Index of Pollution (OIP) with reference to the 

different geographic River basins. Different monitoring stations are selected such as Rishikesh, Varanasi, Kanpur and 

Allahabad. Dataset is taken from Government of India open dataset. OIP value is calculated for all the monitoring 

stations using pollution index and number of parameters. Varanasi station is found to the have the highest OIP value 

which makes it highly polluted. The limitation of this paper is that only one parameter is used to define pollution in 

river Ganga. No focus has been made on different causes of Ganga pollution. No real time data has been taken for 

analysis.  

 

A.K Bisht et. al proposed a research paper on, “DEVELOPMENT OF AN AUTOMATED WATER QUALITY 

CLASSIFICATION MODEL FOR THE RIVER GANGA” [12]. In this paper, the researchers have developed 

anautomated classification model where the water quality is classified using different parameters through Data mining 

approach and the model is developed so that the water quality can be automatically classified in future. Weka is an 

open-source data mining tool which is used for implementation. Classification is done using Decision Tree classifier. 

The data for mining is taken from Government of India dataset. The limitation of this research work is that no 

comparison has been made with other classifiers such as K-NN, Naive Bayes, etc. No focus has been made on the 

causes of pollution in river Ganga.  

 

Munafo et.al proposed a research work on, “RIVER POLLUTION FROM NON-POINT SOURCES: A NEW 

SIMPLIFIED METHOD OF ASSESSMENT” [13].In this paper, PNPI (Potential Non-Point Index) has been defined to 

measure the pollution level in Rivers. The research work is performed in a River in Italy. The PNPI tool is defined as a 

new index for assessment in pollution level around a land area taking three parameters as Land Cover Indicator, Run-
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off Indicator, Distance Indicator to assess the pollution level around land area surrounding the river basins. The PNPI 

values are calculated using these parameters. Itdetermines what could be the pollution level based onthe use of land. 

The limitation of this work is that real time data is not used. No classification or mining is performed. No focus has 

been made on the causes of river pollution and impact of pollutants. No accuracy has been defined for the new index. 

 

AABHA SARGAONKAR et. al proposed a research work as, “DEVELOPMENT OF AN OVERALL INDEX OF 

POLLUTION FOR SURFACE WATER BASED ON A GENERAL CLASSIFICATION SCHEME IN INDIAN 

CONTEXT “[14].In this paper, the researchers have determined and calculated the OIP (Overall Index of Pollution) by 

taking certain parameters such as Dissolved Oxygen, biochemical Oxygen Demand, Hardness, TDS, etc. The water 

quality is classified into Excellent, Acceptable, Slightly polluted, Heavily Polluted, etc. The reference standards are 

taken from European Standards, WHO for acceptable water quality. OIP values are calculated for River Ganga, 

Yamuna. The limitation of this paper is that no methodology is used for implementation. Only OIP values are 

calculated. Again,no focus has been made on the different causes of water pollution.  

 

Harlieen Bindra et. al proposed a research paper titled as, “APPLICATION OF CLASSIFICATION TECHNIQUES 

FOR PREDICTION OF WATER QUALITY OF 17 SELECTED INDIAN RIVERS [15] “.In this paper, the 

predictions for quality of water are made using different classification techniques for 17 Indian rivers where the 

comparison is made for the water quality in 2008 and 2011. It is observed that the water quality has highly deteriorated 

in 3 years. Weka, which is a data mining tool is used for implementation. The dataset is taken from National Data 

Sharing and Accessibility Policy. Naive Bayes classifier, ID3 and J48 classifiers are used for classification. Different 

classes for water quality are made such as Excellent, Good, Average and Fair. The training is performed and then 

predictions are made for the classes defined by the classifier. The results are obtained as more classes for Average and 

Fair water quality has been predicted. The limitation on this paper is that different classifiers such as Decision Tree, K-

NN are not implemented. No real time dataset has been used for analysing the causes of pollution in Indian Rivers. No 

solutions have been suggested for the river pollution. 

III. METHODOLOGY 

A.NAIVE BAYES CLASSIFIER: 

Naive Bayes classifier is a Data Mining Classification Algorithm. The basis for this algorithm is Probability [16]. The 

causes for Ganga pollution are the different classes defined by the classifier. Every cause of pollution has defined a 

probability [17]. The pollution details text is defined, and the prediction is made by the classifier [18]. The class having 

highest probability is predicted as the target class. It is defined as ‘Naïve’ because one class is totally unaware of the 

features of another class. One class feature is totally independent of another class.  

B.EQUATION: 

 

Naive Bayes equation is defined as [19]: - 
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There are several parameters defined in above equation: 

P(C|X)  It is the Posterior Probability defined as the output probability. 

P(x)   It is apriori probability for the feature (x). 

P(c)   Apriori Probability for class (c) 

P(x|c) Apriori Probability for feature upon class. 

Naive Bayes Classifier is used to classify different causes of pollution in river Ganga [20]. 

 

RAPIDMINER is a data mining software platform which is used to implement data mining research work [21]. It is an 

open-source software which makes it freely available for use. The data mining work is been implemented in 

RapidMiner using different set of operators [22]. The operators are connected in following ways: 

 

 

Figure 2 : RapidMiner main process 
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Read Excel operator is used to read the Excel file which is the Training dataset file. Process documents from data pre-

processes the data by removing the inconsistencies. Cross Validation checks the accuracy of the system. Store operators 

stores the wordlist which is later retrieved using the retrieve operator.  

A.TRAINING DATASET 

 

The training is performed to train the system for making predictions. The system is trained against known outputs in an 

excel file. 5000 + records are taken for training the system. Two columns are defined: First is the “Pollution text” which 

defines the pollution details, and the second column is “label”, the cause of the pollution which is defined as the label class. 

This can be understood from the following diagram: 

 

Figure 3: Training Dataset 
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       B.TESTING DATASET 

 

 

Figure 4 Testing dataset 

Testing dataset is applied after the training phase is completed. 2000 + records are being taken for performing testing. The 

accuracy is checked on the basis of how well and correct the system has performed in making predictions. This helps in 

uncovering the most common causes of pollution in River Ganga. 2000+Notepad Text files store the testing dataset, one 

text file for each testing record. 

IV. RESULT & ANALYSIS 

 

The finalresults are obtained by running the processes in RapidMiner. Two processes are executed for Training and Testing 

in RapidMiner. Various sources are included for taking the dataset such as Open Government Dataset Portal, E-news, E-

Newspapers, Forums, Offline direct people to people connect, etc. The analysis is performed to check the common causes 

of pollutants found in Holy River Ganga. The desired result obtained are as follows: 
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Figure 5: Results for Pollution data in RapidMiner. 

 

As it can be seen from the above results, the system has made accurate and correct predictions for the class.  The 

pollution data is classified into most common pollution causes in River Ganga such as Human Sewage Waste, 

Religious Traditions, Industrial waste, Animal waste, and Agricultural Waste.  Correct predictions were made when the 

text was as “Sewage waste is dumped into River Ganga” is predicted as “HUMAN SEWAGE WASTE.” 
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Figure 6: Result Pie Chart 

The analysis is taken for 2000+ records, where the results obtained are as follows:  

HUMAN SEWAGE WASTE 1029 no.s. ( 51.45% ) 

RELIGIOUS TRADITIONS 600 no.s ( 30% ) 

INDUSTRIAL WASTE 330 no.s ( 16.5% ) 

ANIMAL WASTE 206 no.s (10.3% ) 

AGRICULTURAL WASTE 106 no.s ( 5.3 % ) 

 

The above analysis shows that majority of the waste is dumped from Human Sewage and Religious Traditions such as 

Bathing, and waste dumped while performing Religious rituals and Traditions. Industrial waste, Animal waste and 

Agricultural waste also contribute considerable amount accounting to Ganga pollution. 
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V. CONCLUSION AND FUTURE WORK 

 

This paper is concluded with the work performed in RapidMiner of pollution Data which contains the causes for pollution 

in River Ganga. The data was collected from various sources and an analysis has been done on the work performed by 

Government and NGO’s for cleaning up and avoiding the pollution in Holy River. The analysis includes classification of 

most common causes causing pollution in Ganga and its tributaries. In future, this work can be further extended by 

increasing the dataset and classifying the pollution level from Gomukh to GangaSagar. The research can also be extended 

by applying different classifiers such as ID3, Support Vector Machine, etc. and by working on the pollution in Yamuna and 

other rivers. The work can also be implemented using different platforms such as R, KNIME, TIBCO, etc. 
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