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Abstract 

River water valuation is extremely significant in green globalization. To verify the safe supply of drinking 

water, the quality must be monitored in real time. This work will focus on designing a cost-effective system 

based on IoT for real-time river water assessment at a single location. A variety of sensors are employed to 

measure the temperature, PH, turbidity, and TDS of the water. The core controller can process the measured 

values from the sensors.  
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1. Introduction  
Water is one of the most important elements on the 

earth. All vegetation and fauna require water to 

survive. Water is an energetic necessity of living 

creatures; without it, living things cannot grow. 

Water is one of the most significant aspects of the 

landscape. Water is the primary object used in home 

purposes, agriculture, power generation, and 

industry. In recent decades, the rapid 

industrialization and moderate population growth 

have resulted in a significant increase in freshwater 

demand. Water, which flows through rivers and 

streams, is a country's primary wealth. As a result, 

the significance of rivers is emphasized, and no 

additional explanation is required. One of the most 

important causes in the expansion of human 

settlements. In this paper we have two main 

concepts,  

1. Internet of Things 

2. Assessment of Water Quality 

The Internet of Things (IoT) is the network of 

physical devices, vehicles, home appliances, and 

other items embedded with electronics, software, 

sensors, actuators and connectivity which enable 

these things to connect and exchange data. [1-3] the 

number of IoT devices has increased 31% year-over- 

 

 

year to 8.4 billion in 2017 and it is estimated that 

there will be 50 billion devices by 2025.  Water 

quality monitoring is a method used to check the 

water parameters to identify the trends of change, 

pollution levels and thus helps to decide and 

implement the pollution control systems. Water 

quality monitoring and control of swimming pools, 

ponds and other manmade water bodies are 

important to safeguard public health and is thus in 

the general interest of the environment and society. 

[4, 5] (Meghwani, 2017) Orthodox methods need 

more time and labors for sample collection, testing 

and data recording. This paper mainly focuses on the 

development of a system which comprise of IoT 

sensors for collection of data for monitoring. 

2. Aim 

To assess the water using sensors and embedded C 

program 

3. Objective 

 To assess water quality using sensors 

 To improve efficiency and cost-effectiveness 

River water computation is critical for a number of 

reasons. One of the primary reasons is to ensure that 

the water is safe for human consumption as well as 

agricultural and industrial use. River water analysis 

can detect the presence of contaminants that are 
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detrimental to human health and the environment, 

such as bacteria, viruses, heavy metals, and 

pesticides. Monitoring the health of the river ecology 

is another key part of river water evaluation. River 

water calculation is important for a variety of 

reasons. One of the main reasons is to ensure that the 

water is nontoxic for human intake and for use in 

agriculture and industry. [6, 7] River water analysis 

can detect the presence of contaminants such as 

bacteria, viruses, heavy metals, and pesticides which 

can be harmful to human health and the 

environment. Another important aspect of river 

water assessment is to monitor the health of the river 

ecosystem. Water quality parameters such as pH, 

temperature, dissolved oxygen, turbidity and TDS 

can provide insights into the health of the river and 

the organisms that depend on it. [8-10] (Pujar, 2020) 

[11, 12] the analysis can also help detect changes in 

the water quality over time, which can be an early 

warning sign of pollution or other environmental 

issues. Additionally, river water analysis can also be 

used to ensure compliance with national and 

international water quality standards and 

regulations. This is particularly important for 

industries that discharge wastewater into rivers and 

streams. Overall, river water analysis is crucial for 

ensuring the safety and health of human populations, 

protecting the environment, and maintaining 

compliance with regulations. (Mohammad Salah 

Uddin Chowdhury a †, 2019) The importance of 

monitoring indoor environments has been shown by 

several research in recent years. For the first time in 

its history, the World Health Organization has 

acknowledged air pollution as a worldwide health 

issue. The dangers aren't limited to the great 

outdoors; in fact, studies of interior air quality have 

revealed pollution levels to be far greater than those 

outside [13-15]. 

4. Methodology 

Orthodox Method: Physico-chemical parameters 

analysis for water assessment and for IoT, Water 

samples to be collected every month from seven 

different stations of the study area, in clean and dry 

polythene bottles. The water samples to be collected 

and preserved for testing of various parameters at 

10oC throughout the period of chemical analysis. 

The water samples to be analyzed by using standard 

methods (APHA 2005). The pH and Dissolved 

Oxygen of water samples to be measured 

immediately after sampling at the field itself. 

Samples were subjected to filtration before chemical 

analysis. The determination of TDS was done by 

gravimetric process while the total hardness was 

carried out by EDTA complex metric titration 

method (APHA 2005). The Winkler’s alkali iodide-

azide method was followed for the estimation of DO 

and BOD. Nitrate was determined by colorimetric 

procedure (APHA 2005). Faecal coliform 

population was analyzed by MPN /100 mL method 

by growing on M-FC medium at temperature 44.5oC 

and counted after 48 hours. These are the basic 

chemical analysis standard methods. IoT will be 

used to examine the above Physico-chemical 

Parameters, sensors to measure temperature, PH, 

turbidity, TDS of the water. The measured values 

from the sensors can be processed by the core 

controller. The Arduino model can be used as a core 

controller. Finally, the sensor data can be monitored 

and viewed in mobile or pc over the internet. PH is a 

measure of how acidic/basic water is. The range goes 

from 0 - 14, with 7 being neutral. PHS of less than 7 

indicate acidity, whereas a pH of greater than 7 

indicates a base. PH is really a measure of the 

relative amount of free hydrogen and hydroxyl ions 

in the water. Water temperature measures how hot or 

cold water is. It affects most water quality 

parameters and plays a major role in aquatic life and 

habitats. PH decreases with increase in temperature. 

But this does not mean that water becomes more 

acidic at higher temperatures. Turbidity is the 

measure of relative clarity of a liquid. It is an optical 

characteristic of water and is a measurement of the 

amount of light that is scattered by material in the 

water when a light is shined through the water 

sample. The higher the intensity of scattered light, 

the higher the turbidity. Conductivity - Conductivity 

provides a rapid means of obtaining approximate 

knowledge of total dissolved solids concentration of 

water sample. Total dissolved solids, or TDS for 

short, are dissolved ions, including salts, minerals 
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and metals, that can be found in all non-pure water 

sources. Figure 1 shows the Block Diagram of 

Connecting Sensors to Arduino Board. 

       

 
Figure 1 Block Diagram of Connecting Sensors 

to Arduino Board 

Real-time monitoring of water quality by using IoT 

will immensely help people to become conscious 

against using contaminated water as well as to stop 

polluting the water. The research is conducted 

focusing on monitoring river water quality in real-

time. Therefore, IoT based assessment will be a 

better solution as reliability, scalability, speed, and 

persistence. 

In this paper water level sensor reading with partial 

coding is presented. 

#define sensor Power 7 

#define sensor Pin A0 

Void setup () 

{ 

PinMode (sensor Power, OUTPUT); 

 

Digital Write (sensor Power, LOW); 

 

Serial. Begin (9600); 

} 

Int level = read Sensor (); 

 

Serial. Print ("Water level: "); 

Serial.println (level); 

 

5. Out come 

By connecting all sensors, we can get the results, as 

we can see output of water level sensor. Heavy and 

poisonous metals can be present in the water that 

emerges from the factories. To avoid leaching into 

ground water, this water should not be routed into 

stagnant areas on the way to the treatment. For 

managing harmful pests, an advanced pest 

management (IPM) technique is used, and hazardous 

substances are rarely used. These chemicals should 

only be used when needed; their distribution should 

be targeted, and they should not be applied right 

before rain is scheduled. Just the minimum level of 

fertilizers must be used. This will aid in the 

preservation of soil properties. The industrial solid 

waste should be disposed of in a suitable location 

and with proper design in accordance with the 

regulatory authorities' requirements. To limit 

pollutant mobility, a suitable binding material should 

be added. The developed fly ash should be properly 

stored and used. 

6. Future Scope 

 Assessment of river water in different sites 

 Increase the parameters by addition of multiple 

sensors  

 Upgrade the data to cloud so that we can get real 

time assessment 

Conclusion 

As mentioned in this paper our aim is to assess the 

river water quality through IoT. The arrangement is 

abundantly able and economical. The system is 

incredibly versatile and economical. With the help of 

above model and methods we can assess the water 

quality easily and continuously which gives good 

results to maintain river eco system. The system can 

monitor water quality automatically, and it is low in 

cost and does not require more people on 

responsibility. So the water quality assessment is 

more economical, convenient and fast. The system 

has good flexibility and acceptable adaptability so it 

saves time and money 

References 

[1]. IoT Analytics, Why the Internet of Things is 

called Internet of Things: Definition, history, 

disambiguation, retrieved from: https://iot-

about:blank


 

International Research Journal on Advanced Engineering 

and Management 

https://goldncloudpublications.com 

https://doi.org/10.47392/IRJAEM.2024.0143 

e ISSN: 2584-2854 

Volume: 02 

Issue: 04 April 2024 

Page No: 1084-1088 

 

 

  

   

                        IRJAEM 1087 

 

analytics.com/internet-of-things-definition 

[2]. Prasad M. Pujar1 · Harish H. 

Kenchannavar2. Raviraj M. Kulkarni3, 4 · 

Umakant P. Kulkarni5 Real time water 

quality monitoring through Internet of 

Things and ANOVA based analysis: a case 

study on river Krishna Received: 15 June 

2018 / Accepted: 22 November 2019 / 

Published online: 3 December 2019 © The 

Author(s) 2019 

[3]. Mohammad Salah UddinChowdurya†, Talha 

Bin Emranb†, SubhasishGhosha†, 

AbhijitPathaka†, Mohd. ManjurAlama 

,NurulAbsara , Karl Anderssonc , 

Mohammad ShahadatHossaind*IoT Based 

Real-time River Water Quality Monitoring 

System,  Department of Computer Science 

and Engineering, BGC Trust University 

Bangladesh 

[4]. Mr. A.P. Roger Rozario AP (Sr. Gr.), R. 

Vijay Radha Surya,V. SowmethranReview 

of Water Quality Monitoring using Internet 

of Things (IoT)Department of Electronics 

and Electronics Engineering Sri 

Ramakrishna Institute of Technology, 

Coimbatore, Tamil Nadu,  India2022 IJRAR 

April 2022, Volume 9, Issue 2 www.ijrar.org 

(E-ISSN 2348-1269, P- ISSN 2349-5138) 

[5]. Preeti Meghwani1, Mrs. Kiran 

Dewangan2Real Time Water Quality 

Monitoring and Control System 1, 2 

Department of Electronics and 

Telecommunication, Bhilai Institute of 

Technology, Durg,C.G. International Journal 

for Research in Applied Science & 

Engineering Technology (IJRASET) ISSN: 

2321-9653; IC Value: 45.98; SJ Impact 

Factor: 6.887 Volume 5 Issue IX, September 

2017. 

[6]. Bineet Kumar Jha1, Sivasankari G.G2 , 

Venugopal K.R.3 Cloud-Based Smart Water 

Quality Monitoring System using IoT 

Sensors and Machine Learning1CMR 

Institute of Technology, Bengaluru, India, 

yoursbineetjha@gmail.com 2AMC 

Engineering College, Bengaluru,India, 

sivasankarigg@gmail.com 3Bangalore 

University,Bengaluru, India,  

[7]. 1Nihil R, 2Riya Rajan, 3Rangit Varghese 

IoT Based Real Time Water Quality 

System1PG student, 2Assistant Professor, 

3Head of the Deapartment Mount Zion 

College of Engineering  

[8]. Manish Kumar, Tinku Singh, Manish Kumar 

Maurya, AnubhavShivhareQuality 

Assessment and Monitoring of River Water 

Using IoT InfrastructureData Analytics Lab, 

Department of Information Technology, 

Indian Institute of Information Technology, 

Allahabad, (U.P.), India 

[9]. Spanou, M., & Chen, D. An object-oriented 

tool for the control of pointsource pollution 

in river systems. Environmental Modeling& 

Software, (2000).  15(1), 35- 54. 

[10]. Das, M., & Panda, T. (2010) Water quality 

and phytoplankton population in sewage fed 

river of Mahanadi, Orissa, India. Journal of 

Life Sciences, 2(2), 81-85. 

[11]. Pune S. D. Jadhav, M. S. Jadhav Analysis of 

River Water Quality with Special Reference 

to Nitrate Concentration of Indrayani River, 

Department of Basic Sciences, 

BharatiVidyapeeth (Deemed to be) 

University, College of Engineering, Pune-

411043 Department of Civil Engineering, 

Sinhgad Technical Education Society’s, Sou. 

VenutaiChavan Polytechnic, Pune  

[12]. Vaishnavi V. Daigavane and Dr. M.A 

Gaikwad IOTWater Quality Monitoring 

System Based on Department Electronics & 

Telecommunication Engineering, 

Mtech(VLSI), BapuraoDeshmukh College 

of Engineering, Sevagram, 

wardha_442102(M.S.), India. 

[13]. Ashish Dibouliya Dr. Varsha JotwaniA 

REVIEW ON: A HYBRID SMART IOT 

BASED REAL TIME ENVIRONMENT 

MONITORING SYSTEM, EUROPEAN 

CHEMICAL BULLETIN, 2023, ISSN 

20635346doi: 

about:blank


 

International Research Journal on Advanced Engineering 

and Management 

https://goldncloudpublications.com 

https://doi.org/10.47392/IRJAEM.2024.0143 

e ISSN: 2584-2854 

Volume: 02 

Issue: 04 April 2024 

Page No: 1084-1088 

 

 

  

   

                        IRJAEM 1088 

 

10.48047/ecb/2023.12.si5.1492023.04/06/2

023 

[14]. Chavan, P.J.; and Mechkul, M.A. (2016). IoT 

based water quality monitoring. International 

Journal of Modern Trends in Engineering 

and Research, 3(4), 746–750.  

[15]. Kumar, S.K.; Sarojini, M.; and Ranga, V.P. 

(2016). IoT based real time monitoring of 

water quality. International Journal of 

Professional Engineering Studies, 7(5), 174–

179. 

 

about:blank

