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Abstract: The process of extracting and refining contaminants from drainage or wastewater so they can be 

recycled back into the water supply with the least amount of negative environmental impact is known as 

wastewater management. The current declining environmental condition necessitates the development of 

new strategies and tactics to guarantee safe and intelligent wastewater management systems in smart cities. 

The Internet of Things (IoT) and wireless sensor networks are potential technologies for treating 

wastewater. The comprehensive literature review develops a conceptual framework utilizing blockchain 

technology for an Internet of Things (IoT)- based wastewater management system in smart cities (IoT- 

WMS). Information is now being stored using blockchain technology to create an incentive scheme that 

promotes the reuse of waste water. In smart cities, tokens related to the quantity and quality of recovered 

wastewater are distributed to homes and businesses. However, this frequently promotes manipulating the 

data used to award these tokens in order to incorporate particular benefits. To determine whether there is 

evidence of altered IoT sensor data, anomaly detector techniques are employed. In order to facilitate the 

most efficient distribution of water depending on user usage at the plot holding level, this study suggests a 

water distribution and integrated management system based on the Internet of Things (IoT) and data 

analytics (DA). In addition to preventing water waste, the suggested approach would assist in gathering 

consumption statistics for macro-level research and town planning 
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I. INTRODUCTION 

Water needs to be safe enough to utilize for industrial, household, and drinking purposes. Any water that must be 

cleaned after usage is considered wastewater. Preserving wastewater is the aim of wastewater management. Water-

dwelling animals, vegetation, and avian populations are susceptible to harm by untreated wastewater contaminants and 

diseases. Reusing water instead of wasting it is made possible by effective wastewater management. As a result, it 

contaminates drinking water and agriculture, which is harmful to human health. When properly treated, wastewater is a 

water source with numerous applications. Wastewater treatment is necessary to save a variety of habitats. The 

environmental effects of wastewater or industrial effluent pollution are frequently reduced by the useful use of 

wastewater. One risk associated with increased urbanization is water scarcity. Having access to clean drinking water is a 

fundamental human necessity. This speaks to the idea of recycling and reusing wastewater. An underground sump holds 

the recovered wastewater, which is used as planting water. Recycled water minimizes overflow and reduces wastewater 

discharge into rivers and oceans, removing the need for increasingly expensive and less affordable groundwater for 

such applications. Wastewater that has been treated and recycled provides a low-cost supply that relieves the strain on 

freshwater resources like rivers, reservoirs, and groundwater. This is particularly important in places affected by drought 

and water scarcity. Widebodies of water are frequently the destination for wastewater that is not recovered and recycled. 

The greatest method to avoid any water shortages and reduce pollution that negatively impacts the environment is to 

recycle wastewater. Wastewater that has not been treated does not naturally break down. Wastewater treatment is the 

process of removing contaminants from sewage or waste and turning them into wastewater so that it can be added to the 

water supply with an accompanying environmental impact or used again for other purposes (a process known as water 
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recovery) . A wireless sensor network is needed for a basic central device arrangement, where the base terminal serves as 

the central hub. The information is collected, stored, and then examined. The hardware includes many sensor nodes for 

recording color changes in the fluid, a fluidic chamber, and a pump. Both the bulk solution and the channel cabinet track 

color changes separately. Sensor nodes are frequently used to monitor ambient parameters like temperature and light 

levels . 

 

II. PROPOSED SYSTEM 

As population growth increases, the possibility of water shortages is concerning. The idea of recycling and reusing 

wastewater has been spurred by this. Therefore, sensors can be employed for monitoring and processing at different 

phases of wastewater treatment. A thorough review of the literature directs the investigation into creating an IoT-WMS 

framework. The IoT-WMS focuses on blockchain-based cloud security for intelligent wastewater management systems, 

which are used by smart cities. This IoT-WMS proposes a trading system based on the usage of blockchain rewards  

for  wastewater  recycling. Using sensors and actuators, every household and industry in the smart city enables the IoT-

based waste water management approach. decision-making along the wastewater management cycle using effective 

cloud data visualization. The decision support system allocates tokens, or cryptocurrency, to homes and businesses 

based on the amount of wastewater that is recycled. Households and industries later resale these tokens based on their 

need to exceed a minimum threshold volume. The rules for the token exchange are set forth in a smart contract. 

Blockchain-enabled cloud data provides untouchable auditing. A safe cloud-based automated tracking framework is 

frequently offered by smart contracts. Under supervision and unsupervised learning techniques are employed to identify 

instances in which individuals alter wastewater recycling information in IoT meters, hence guaranteeing the resilience 

of this approach. Efficient home automation makes it possible to use water as efficiently as possible, which improves 

the functionality of the water delivery system and its services. This study uses an algorithm for polynomial regression 

analysis to identify anomalies. The purpose of this anomaly monitoring model is to identify instances of energy  

consumption power meter theft. 

In this work, a sequential learning model has been examined, since the time-series data are the meter readings. Through 

the acquisition of diverse sensor readings, including soil moisture and water levels, the Internet of Things facilitates 

knowledge acquisition and informed decision-making 

 

2.1 Working Procedure 

The primary goal of the IoT-WMS framework is to remotely monitor and control the amount of wastewater recycling in 

smart cities by means of a wastewater treatment unit that removes dangerous chemical liquids that are maintained by 

every dwelling and enterprise in the city. Smart IoT sensors and actuators are mounted on various observation decks and 

administration devices related to water flow and level monitoring, water collection units, and wastewater treatment 

units. The amount of water stored, the amount used, and the recycling of wastewater in wastewater treatment will all be 

determined, processed, and collected by the installed IoT devices. The collected data is sent to edge devices/nodes via 

smart gateways that use widely accepted technical advancements like WiFi, 4G, and 5G. The data collected by different 

database objects is aggregated by the edge nodes. Furthermore, temporary data will be recorded on the blockchain by 

carrying out the authentication procedure. In parallel, it turns on data processing at the edge nodes for real-time 

analytics and decision making. A database is protected by a data structure called blockchain against dispersed 

communication. The architecture of blockchain consists of four primary components. The peer- to-peer (P2P) 

connection between sensor nodes makes up the first component, the decentralized network. Every node in the system is 

in charge of overseeing the interactions that take place. The distributed ledger, which is the next component, is a 

publicly visible, immortal, incorruptible archive that is spread among network nodes and has improved traceability. 

The third component—trades—is verified by peers in the relevant network in accordance with a consensus algorithm. 

This helps the ledger stay consistent, ensuring that it will be modified once those network members approve it. Smart 

contracts, the fourth component, specify the kinds of network transactions that can occur. It is beneficial. to assign 

privileges to resource users, implement strategies, or trade tokens and rewards amongst stakeholders. 
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2.2 Workflow of the System: 

.  

Figure 2: Architectural diagram of wastewater management with blockchain technology. 

 

III. RESULT AND CONCLUSION 

3.1 Result  

In a smart city, the distribution of reclaimed wastewater is tracked by the suggested IoT-WMS paradigm. Using the 

suggested IoT-WMS technique, a number of criteria have been taken into consideration, including the wastewater 

recycling rate, efficiency ratio, moisture content ratio, wastewater reuse ratio, and prediction ratio. For numerical 

simulations, the number of devices employed varied from five to thirty, with increments of five. It is believed that each 

of these gadgets can accommodate up to ten sensors. The average of many haphazard sensor locations in a two- 

dimensional space was obtained from the simulation results. The devices are dispersed across the wastewater 

management system's many phases, such as the water consumption, recycling, drainage, and storage units. 

Different stakeholders in a model metropolitan region are given access to a blockchain-based incentive system, and its 

impact on the aforementioned metrics has been examined and contrasted with a number of other strategies already in 

use. A cloud-based Internet of Things system is used to monitor these characteristics on a regular basis 

 

 

 

 

 

 

 

 

 

 

Figure 3. Hardware Setting Of The System 

 

3.2 Conclusion: 

A detailed literature survey helped us to establish a smart wastewater collection system for smart cities, namely the IoT-WMS 

system concentrated on cloud protection and leveraging blockchain technologies. This IoT-WMS uses a trading scheme 

focused on the recovery of wastewater using blockchain incentives. Sensors and actuators make the IoT-based wastewater 

management strategy available for all households/industries in the smart city. Compared to existing models, the proposed IoT-

WMS for wastewater treatment and recycling water quality in smart cities achieved a high wastewater recycling rate of 96.3%, 

an efficiency ratio of 88.7%, a low moisture content ratio of 32.4%, an increased wastewater reuse of 90.8%, and a prediction 

ratio of 92.5%. The proposed approach has limitations when it comes to the interworking of such systems deployed by several 

metropolitan and/or rural areas. A framework to incentivize wastewater quality improvement is more useful if it allows for 

reward tokens to be redeemable across various industrial sectors and facilities. A future extension of this study is to expand the 

system with in- depth learning assistance for wastewater management in smart cities using deep learning technology. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 4, Issue 4, May 2024 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-18313   112 

www.ijarsct.co.in  

Impact Factor: 7.53 

REFERENCES 

[1]  Corradini Saračević, M.; Adamović, S.; Maček, N.; Elhoseny, M.; Sarhan, S. Cryptographic keys exchange model for 

smart city applications. IET Intell. Transp. Syst. 2020 

[2] Kevin Barri Amin, F.; Abbasi, R.; Mateen, A.; Ali Abid, M.; Khan, S. A Step toward Next-Generation Advancements in 

the Internet of Things Technologies. Sensors 2022 

[3] Mrs. Mohana Sukhwani, V.; Shaw, R. A Water-Energy- Food Nexus based Conceptual Approach for Developing Smart 

Urban-Rural Linkages in Nagpur Metropolitan Area, India. IDRiM J. 2020 

[5] Daniel Essex, B.; Koop, S.; Van Leeuwen, C. Proposal for a national blueprint framework to monitor progress on water- 

related sustainable development goals in Europe. Environ. Manag. 2020 

[6] Villarin, M.C.; Merel, S. Paradigm shifts and current challenges in wastewater management. J. Hazard. Mater. 2020 

Spirandelli, D.; Dean, T.; Babcock, R., Jr.; Braich, E. Policy gap analysis of decentralized wastewater 

[7] Corradini Saračević, M.; Adamović, S.; Maček, N.; Elhoseny, M.; Sarhan, S. Cryptographic keys exchange model for smart 

city applications. IET Intell. Transp. Syst. 2020 

[8] Kevin Barri Amin, F.; Abbasi, R.; Mateen, A.; Ali Abid, M.; Khan, S. A Step toward Next-Generation Advancements in 

the Internet of Things Technologies. Sensors 2022 

[9] Mrs. Mohana Sukhwani, V.; Shaw, R. A Water-Energy-Food Nexus based Conceptual Approach for Developing Smart 

Urban- Rural Linkages in Nagpur Metropolitan Area, India. IDRiM J. 2020 

[10] Pandey, H.; Tiwari, V.; Kumar, S.; Yadav, A.; Srivastava, S. Groundwater quality assessment of Allahabad smart city 

using GIS and water quality index. Sustain. Water Resour. Manag. 2020. 

[11] Daniel Essex, B.; Koop, S.; Van Leeuwen, C. Proposal for a national blueprint framework to monitor progress on water- 

related sustainable development goals in Europe. Environ. Manag. 2020 

[12] Villarin, M.C.; Merel, S. Paradigm shifts and current challenges in wastewater management. J. Hazard. Mater. 2020 

[13] Spirandelli, D.; Dean, T.; Babcock, R., Jr.; Braich, E. Policy gap analysis of decentralized wastewater management on a 

developed pacific island. J. Environ. Plan. Manag. 2019 

 


