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 Advanced digital technologies provide invaluable opportunities for sustainable 

water management infrastructure. AI and ML are buzzing technologies for 

esteem data analytics with capabilities to notice complicated patterns and 

correlations. These are insightful for understanding water treatment and 

management process elements. Leveraging AI and ML logic for analyzing data 

generated from water engineering treatment processes, enabling esteem plans, 

implementing predictive maintenance, and optimizing operational procedures 

are the core aspects of this study. Extracting applicable insights using 

complicated data trends facilitates AI and ML to develop initiative-taking water 

treatment strategies. ML modeling possesses capabilities to predict water demand 

accurately. This represents anomalies in quality due to potential system failures. 

Involving technical paradigms in handling wastewater treatment processes is 

important to mitigate the influence of climate and consumption surge. These 

processes are critical for managing climate/urbanization pressures on processes 

with future research directions. AI and ML are capable of resiliently treating 

wastewater with initiative-taking monitoring and implementing predictive 

maintenance mechanisms. This involves capabilities to oversee climate 

fluctuations. This paper depicts about ambivalent capabilities of implementing 

these technologies by mentioning practical challenges in process. This study is an 

attempt to explore research directions toward integrating wastewater treatment 

solutions with AI and ML systems. The motive of this research is to extend the 

aspects and investigate literature available regarding technical and data analytics 

potential in managing water resources. This paper underscores capabilities of AI 

and ML to motivate utilization of advanced technology paradigms for resilient 

wastewater treatment. Recommendations are included with future research 

motives for contributing to sustainable water management domain.  
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Introduction 

Escalating demand for water cannot be understated 

with diversified domestic and industrial purposes due 

to population expansion and rapid urbanization. 

According to  (Altowayti et al. 2022), Climate 

fluctuations are compelling implementation of 

sophisticated approaches for wastewater treatment 

processes. Traditional processes are not sufficing the 

consumption surge given complexities of ensuring 

sustainability and resilience in building required 

infrastructure (Altowayti, et al., 2022). AI and ML 

evolved as a revolutionizing frontier contributing 

with innovative methods to streamline these 

processes. Ergo, using these technologies with 

infrastructure is transforming wastewater 

management, advancing towards sustainability. This 

study involves delving into domain of advanced 

technology use cases to manage water treatment 

processes, studying its capabilities to make far-

reaching modifications in water engineering 

sustainability infrastructure. This process reduces the 

wastage of resources to enhance efficiency.  

This review explores diversified applicability of AI 

and ML across different dimensions of water 

treatment for wastewater handling. According to 

(Doorn 2021), These encompass quality observation, 

process optimization, and disbursement network 

mapping (Doorn, 2021). Existing research paper of 

(Krishnan et al., 2022) presented about studies for 

synthesizing this paper to emphasize benefits and 

issues, followed by future motivations of integration 

and ML in water treatment for management 

(Krishnan et al., 2022). Critically, this research aims to 

evaluate the influence of AI and ML advancements on 

substantial water engineering architecture. With a 

focus on ways to decrease power consumed, 

conservation of resources is emphasized. Current 

research seeks to support water treatment 

plants/researchers with a holistic oversight of using 

technologies for treatment processes data analytics. 

Literature Review: AI and ML Applications in Water 

and Wastewater Engineering 

AI-motivated water management advancements are 

crucial steps towards sustainability and resilience. 

According to (Filho et al. 2024) AI and ML empowers 

water utilities to utilize the data generated from 

diversified sources extensively (Filho, Scortegagna, 

Vieira, & Jaskowiak, 2024). (Krishnan et al., 2022) 

exemplified that AI and ML use transforms the water 

treatment processes with initiative-taking technical 

support to ascertain continuous accessibility to water 

management processes (Krishnan et al., 2022). The 

technical advancements also increase the durability of 

purification infrastructure and save costs with 

improved facilitation and reliability.  

2.1 Process Optimization 

Wastewater treatment: Using AI and ML logic with 

data models analyze the data continuously created 

from smart systems such as pH value fluctuations 

turbidity and other water quality monitoring 

parameters. (Fu et al. 2023), reports this as an efficient 

mechanism to optimize the chemicals volume 

addition better management parameters (Fu, Sun, 

Hoang, Yuan, & Butler, 2023). The process enhances 

effluent quality with limited power consumption by 

reducing expenses. (Lowe et al. 2022) ML models are 

effective for predicting suitable treatment procedures 

according to the inherent features and expectations 

about outcome quality (Lowe, Qin, & Mao, 2022). 

Using chemical and biological data allows excluding 

specific contaminants from water. 

Water disbursement: Using AI and ML models 

supports analyzing the existing water demand 

numbers, climatic fluctuations, and chemical nature 

of the water for streamlining distributing network 

processes. According to  (Mathaba et al. 2023), the 



Volume 10, Issue 5, September-October-2024 | http://ijsrcseit.com 

Paniteja Madala Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol., September-October-2024, 10 (5) : 1089-1096 

 

 

 

 
1091 

network management follows streamlining pumping 

schedules, valve operating patterns, and storage 

volumes to prevent loss of water by reducing the 

power used (Mathaba & Bana, 2023). The 

vulnerabilities in distribution networks are detected 

and managed according to demand patterns.  

2.2 Smart monitoring and control systems 

Real data monitoring: AI-attached systems support 

analyzing real-time content from smart devices to 

notice anomalies and potential challenges. (Dada et al. 

2024) elicits that ttechnology allows proactive 

detection of leakage in systems, failure of devices, and 

water quality challenges (Dada, et al., 2024).ML 

allows for predicting optimal pump running periods 

to handle power surge issues.  

Control automation: AI and ML algorithms are 

applicable for developing water treatment processes. 

According to Najafzadeh & (Zeinolabedini 2019), 

these regulate systems for adjusting the distribution 

network procedures. The process is continuous 

without delays (Najafzadeh & Zeinolabedini, 2019). 

This process enhances productivity with immediate 

responses to changing scenarios. According to 

Narayanan et al., (2024), Network traffic is also 

analyzed to avoid anomalous entries and control over 

the system (Narayanan, Bhat, Paul, Khatri, & Saroliya, 

2024). Fault tolerance is maximum ensuring 

continuous operations. 

Digital simulations: Unifying the process cycle 

evaluation methods into digital simulations allows 

streamlining the processes. According to (Safeer et al. 

2022), Operators are trained thoroughly using data in 

simulated system configurations (Safeer, et al., 2022). 

Dynamic setpoints are checked for adjusting using 

simulated environment testing.  

 2.3 Predictive maintenance of infrastructure 

Equipment failure predictions:  The technology-based 

processes can study electrical signs generated from 

motos and water-purifying equipment parts to 

identify potential degradation occurrences. Analyzing 

transformer working depicts possibilities of failure.  

Collaborating data from different sensors: Fusing data 

from different sensors such as vibrations, heat, or 

pressure to support with complete evaluation report 

regarding machinery conditions. (Ganthavee et al. 

2024) stated that using underground smart devices, AI 

and ML processing allows the detection of leaked 

underground pipelines (Ganthavee & Trzcinski, 2024). 

The extent of degradation is predicted according to 

pipe material data as per the environmental situations.  

2.4 Water quality monitoring and control 

 Water pollution levels are detected by AI and ML 

analyzing the biological parameters of microbial data 

according to sources. According to (Singh et al. 2023) 

This allows for capturing data about evolving 

contaminants beyond conventional detection results. 

Water quality is sensed remotely using satellites and 

drones’ data over bigger spatial settings (Singh, et al., 

2023). ML models can assess the influence of factors 

on the quality of water owing to changes in climate, 

salinity, and nutrient presence. Toxins are detected 

proactively followed by sharing alerts using AI and 

ML logic. 

2.5 Flood prediction and management 

Forecasts: AI and ML use allows for predicting 

potential flood occurrences according to the blueprint 

of existing urban drainage systems. (Zhang et al. 2024) 

Technology enhances the accuracy of drain systems 

by incorporating data on impenetrable facets, drain 

plans, and real-time rainfalls (Zhang & Ng, 2024). In 

coastal areas, the surges in storms are detected using 

digital logic according to tide rise and fall details. 

Integrating the social platform content also allows 

continuous flood occurrence mapping.  

Damage assessment and management: AI analyzes 

serial images for sorting the level of damage created 

due to floods, structures, and constructions on the 

earth. According to (Dada et al. 2024), water planning 

structures such as bridges and dams are assessed using 

the gyroscope or barometric data generated from 

sensors continuously to assess potential issues of 

infrastructure. Integrating with emergency 

responding mechanisms (Dada, et al., 2024). This 
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follows implementing dynamic emergency logistics 

routing with sensor data when floods and crises occur.  

Benefits of using AI/ML for water and wastewater 

engineering 

Using AI is a new era for resolving challenges and 

optimizing wastewater treatment procedures. 

Integrating machine learning algorithms, with AI 

aspects of wastewater treatment, detecting pollutants, 

process regulations using system optimization are 

accomplished. (Alam et al. 2022) depicts this as highly 

accurate for revolutionary solutions in wastewater 

treatment using enhanced decisions about chemical 

treatment practices (Alam, Ihsanullah, Naushad, & 

Sillanpäa, 2022). This is essential for sustainable water 

management solutions and climate resilience as 

depicted in Fig.1 

Improved decision-making: ML and AI analyze 

voluminous datasets with swifter and accurate output. 

Patterns can be easily identified for future predictions 

and real-time decision-making. Systems created to 

inspect quality, identify any leaks, and performance 

tracking with equipment deliver insights into any 

operational discrepancies. As articulated by (Hoz et al. 

2024), integrating transformative tools enhances 

administrative efficiency in executing wastewater 

management (Hoz-M, Ariza-Echeverri, & Vergara, 

2024). ML models integrated for demand projections 

can make it easier to create and deliver insights for 

easier decisions supported by data. AI is further 

enhanced to complete predictions with the highest 

precision and optimizes emergency responses to 

deliver long-term plans. ML concentrations on 

intelligent systems with behavioral adjustments using 

added information with model training. AI-enabled 

algorithms are created to execute all relations to 

eradicate any errors from manual practices. 

Cost reduction: AI tools are utilized to predict 

equipment failure situations while analyzing 

historical data and determining any patterns that are 

an indication of potential challenges. Maintenance 

costs can be reduced through the application of 

predictive maintenance solutions triggered by AI and 

ML. System downtimes are prevented by eliminating 

the scope for repairs and corrective maintenance of 

equipment. As researched and embellished by (Zhu et 

al. 2022) wastewater treatment plants' AI-empowered 

solutions can reduce operational costs (Zhu, et al., 

2022). Task automation helps to reduce labor 

expenditure. AI also enhances chemicals that can be 

integrated to reduce material waste without 

downgrading water quality. Researchers also utilize 

AI and ML to create highly efficient, innovative 

adsorbents to be used as water treatment catalysts.  

Improving water safety with quality: AI and ML are 

vital for water quality enhancement. These predictive 

analytical models are installed for continuous 

inspection of water systems, and detection of real-

time water contaminants. Systems trigger alerts to 

notify them about potential hazards with automated 

intervention to restrict the activity. Machine learning 

methods optimize risk management analysis for 

microbial contamination. As articulated by (Kamyab 

et al., 2023), modern advancements, despite 

challenges with AI and ML can be enhanced with 

energy-efficient methods to recover water resources 

with higher quality (Kamyab et al., 2023). AI 

optimizes sampling strategies to inspect areas with 

higher risk. This technique also measures early 

detection of any position sources. AI-powered 

disinfection processes deliver safe drinking water 

resources for society eliminating microbial risks.  

Increased efficiency: The technologies are significant 

to empower operational efficiency with automated 

repetitive operations for optimized workflows. Waste 

reduction can be enhanced by predicting 

consumption trends. Asset management using 

predictive analytical tools triggered by AI can help 

extend water resources' life span. As articulated by 

(Vekaria et al. 2024), AI-enabled decision-making 

systems can enhance business intelligence methods 

and detect failures (Vekaria & Sinha, 2024). Creating 

AI algorithms can be utilized to process large volumes 

of data with scalable as well as compliant solutions. 

These transformations help project collaboration of 
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sustainable treatment solutions for wastewater that is 

beneficial for the environment. According to (Exeter 

Universty 2022) report The UK based agency 

ERWAN is erring this technology for effective 

wastewater management (Exeter University, 2022).  

Climate resilience: Water system resilience can be 

enhanced with AI and ML  systems. Weather patterns 

can be predicted with accurate use of tools estimating 

floods, avoiding risks by creating isolated drainage 

systems with architectural optimization. As 

articulated by (Xiang et al. 2021), with changing 

climate situations, adapting to AI and ML algorithms 

assets to handle water resources for demand 

forecasting methods with availability of water 

resources (Xiang, Li, Khan, & Khalaf, 2021). AI tools 

can be helpful for disaster response solutions with 

real-time system analysis and inspection. Sustainable 

water sources management with adequate 

conservation strategies can be helpful to adapt to 

changing environments. AI can be easier to reduce 

energy consumption with aeration rate modifications, 

water flow speeds, and other practices that consume 

increased energy.  

Economic viability of incorporating AI and ML in 

wastewater treatment and feasibility for third world 

countries 

It is critical to consider about economic elements and 

cost viability of introducing AI and ML in third-world 

nations with prevalent resource limitations. 

According to Marta Fraile in (Idrica 2024) report, the 

initial capital required, and skill dearth is daunting, 

the benefits generated are significant. Strategic results 

outweigh the expenses and lead to high-level financial 

growth in this pursuit. The costs could be effectively 

addressed with optimization and scalability. Recovery 

or resources generated in wastewater treatment could 

be re-used as fertilizers for agriculture. This adds 

value to regions as said above in diverse ways (Idrica, 

2024). Few of the low cost initiatives include 

decentralized water treatment plans, integration with 

solar sensors and simple infrastructure. Adding AI and 

ML require training and skills development initiatives 

for staff for fostering opportunities. (Numalis 2024) 

report states that Brembate waste waterplay in Italy is 

supporting above 200,00 population using AI to 

decrease aeration expenses while ascertaining effluent 

safety  and increased 25% power saving capabilities 

(Numalis, 2024). Given the potential of this 

revolutionizing technology, adding low-cost features 

and building local capabilities through phase-wise 

implementation is recommended. These technologies 

also increase sustainability and equitable 

improvement in nations under development based on 

above reports. 

Challenges to incorporate AI AND ML  in Water and 

Wastewater Engineering 

Despite AI /ML tools offering benefits for water 

treatment and decontamination, certain challenges 

need to be addressed.  

• AI system efficiency is highly dependent on 

data quality and availability. As articulated by 

(Alprol et al. 2024) creating digital methods 

requires complete data for accurate algorithm 

creation (Alprol, Mansour, Ibrahim, & Ashour, 

2024).  

• Inaccurate data resources with inadequacies 

derive higher differences from predicted 

outcomes against actual results. Robust data 

collection and management methods can be 

successful for AI implementation. 

• Demanding practices are essential to integrate 

existing water treatment solutions to process 

architectures into AI methods and automate 

systems. As articulated by (Rapp et al. 2023), 

there are relative restrictions in acquiring 

correct resources to design complete these 

operations (Alyson H. Rapp, Annelise M. 

Capener, & Robert B. Sowby, 2023).  

• Training programs consume financial resources 

to eliminate any skill gaps while implementing  

AI and ML   programming for water 

decontamination and management.  

• Integrating  AI and ML   algorithms require 

expert professional and higher implementation 
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costs. Continuous training for acquisition of 

modern technologies is critical to 

accomplishing implementation methods.  

 

Future Directions  

Water and wastewater treatment can be 

revolutionized with application of AI and ML 

methods with predictive maintenance solutions. This 

technology empowered with Internet of Things can 

be created by converting networks with smart water 

treatment plans with advanced analytics. Energy 

efficiency can be empowered with enhanced service 

quality. Wastewater characteristics are different based 

on geographics. Advanced integration of AI-

empowered tools helps to create solutions that can be 

adopted by any place. Automatic adjustment of 

chemical dosage, and water flow, with operational 

efficiency, can be encouraged with further application 

of AI-driven methods. Long-term patterns can be 

enhanced with architectural resilience and respond to 

rapid changes in weather conditions or scarcity.  

Conclusion  

AI is a transformative technological advancement 

integrated into revolutionized wastewater treatment 

plans. Advanced technologies optimize decisions and 

operations delivering supportive and sustainable 

water reduces. These are beneficial for detection for 

removal of pollutants, elimination of chemicals, or 

adjustment of chemical compounds. AI systems 

trigger real-time maintenance of equipment and 

monitor resources for improved quality. Predictive 

maintenance can be accurately applicable to system 

reality to empower water treatment plans. 

Environmental changes can be easily addressed with a 

critical role of AI and ML. Weather patterns, water 

conditions, and availability are enabled for equitable 

implementation of waste treatment plans. Despite 

beneficial solutions derived from AI and ML systems, 

challenges need to be addressed during initial phases 

of implementation with continuous management and 

system upgrades. Suitable plans can be created with 

an accurate selection of tools. Plant details need to be 

utilized based on accurate data with applications to 

climate challenges. With advanced research, AI and 

ML technologies deliver prospects for wastewater 

treatment and management. Cost efficiency can be 

refined with resource management for operational 

practices for reduced environmental pollution. ML 

models estimate concentration of waterborne diseases 

by analyzing operational data and environmental 

conditions. AI and ML are effective methods and yet 

are sensitive to data.  

 

References 

 

[1]. Alam, G., Ihsanullah, I., Naushad, M., & 

Sillanpäa, M. (2022). Applications of artificial 

intelligence in water treatment for optimization 

and automation of adsorption processes: Recent 

advances and prospects. Chemical Engineering 

Journal, 427(1), 1-10. Retrieved from 

https://doi.org/10.1016/j.cej.2021.130011 

[2]. Alprol, A. E., Mansour, A. T., Ibrahim, M. E.-

D., & Ashour, M. (2024). Artificial Intelligence 

Technologies Revolutionizing Wastewater 

Treatment: Current Trends and Future 

Prospective. Water, 16(2), 1-26. Retrieved from 

https://doi.org/10.3390/w16020314 

[3]. Altowayti, W. A., Shahir, S., Eisaa, T. A., 

Yafooz, W. M., A. A., & Soon, C. Y. (2022). The 

role of conventional methods and artificial 

intelligence in the wastewater treatment: A 

Comprehensive Review. MDPI Processes, 10(9), 

1-10. Retrieved from 

https://doi.org/10.3390/pr10091832 

[4]. Alyson H. Rapp, S., Annelise M. Capener, S., & 

Robert B. Sowby, P. M. (2023). Adoption of 

Artificial Intelligence in Drinking Water 

Operations: A Survey of Progress in the United 

States. Journal of Water Resources Planning 

and Management, 149(7), 1-7. Retrieved from 

https://doi.org/10.1061/JWRMD5.WRENG-

5870 



Volume 10, Issue 5, September-October-2024 | http://ijsrcseit.com 

Paniteja Madala Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol., September-October-2024, 10 (5) : 1089-1096 

 

 

 

 
1095 

[5]. Dada, M. A., Majemite, M. T., Obaigbena, A., 

Daraojimba, O. H., Oliha, J. S., & 

Nwokediegwu, Z. Q. (2024). Review of smart 

water management: IoT and AI in water and 

wastewater treatment. World Journal of 

Advanced Research and Reviews, 21(1), 1373–

1382. Retrieved from 

https://doi.org/10.30574/wjarr.2024.21.1.0171 

[6]. Doorn, N. (2021). Artificial Intelligence in the 

water domain: Opportunities for responsible 

use. Science of The Total Environment, 755, 

142561. Science of The Total Environment, 

755(1), 1-10. Retrieved from 

https://doi.org/10.1016/j.scitotenv.2020.142561  

[7]. Exeter University. (2022, July 28). Artificial 

Intelligence based Detection of Pipe 

Bursts/Leaks and Other Events in Water 

Distribution Systems. Retrieved from 

https://researchandinnovation.co.uk: 

https://researchandinnovation.co.uk/artificial-

intelligence-based-detection-of-pipe-bursts-

leaks-and-other-events-in-water-distribution-

systems/ 

[8]. Filho, J. V., Scortegagna, A., Vieira, A. P., & 

Jaskowiak, P. A. (2024). Machine learning for 

water demand forecasting: case study in a 

Brazilian coastal city. Water Practice & 

Technology, 19(5), 1586-1602. Retrieved from 

https://doi.org/10.2166/wpt.2024.096  

[9]. Fu, G., Sun, S., Hoang, L., Yuan, Z., & Butler, D. 

(2023). Artificial intelligence underpins urban 

water infrastructure of the future: A holistic 

perspective. Cambridge Prisms: Water, 1(14), 1-

10. Retrieved from 

https://doi.org/10.1017/wat.2023.15 

[10]. Ganthavee, V., & Trzcinski, A. P. (2024). 

Artificial intelligence and machine learning for 

the optimization of pharmaceutical wastewater 

treatment systems: a review. Environmental 

Chemistry Letters, 22(1), 2293–2318. Retrieved 

from 

https://link.springer.com/article/10.1007/s10311

-024-01748-w 

[11]. Hoz, J. D., & Echeverri, E. A. (2024). Exploring 

the Role of Artificial Intelligence in 

Wastewater Treatment: A Dynamic Analysis of 

Emerging Research Trends. MDPI Resources, 

13(12), 1-10. Retrieved from 

https://doi.org/10.3390/resources13120171 

[12]. Idrica. (2024). How AI and digital twins are 

changing the paradigm in treatment plants. 

Valencia, Spain: Idrica. 

[13]. Kamyab, H., Khademi, T., Chelliapan, S., 

SaberiKamarposhti, M., Rezania, S., Yusuf, M., 

Farajnezhad, M., Abbas, M., Hun Jeon, B., & 

Ahn, Y. (2023). The latest innovative avenues 

for the utilization of artificial intelligence and 

Big Data Analytics in water resource 

management. Results in Engineering, 20, 

101566. 

https://doi.org/10.1016/j.rineng.2023.101566  

[14]. Yerra, S. (2025). Enhancing inventory 

management through real-time Power BI 

dashboards and KPI tracking.  

[15]. Krishnan, S. R., Nallakaruppan, M. K., 

Chengoden, R., Koppu, S., Iyapparaja, M., 

Sadhasivam, J., & Sethuraman, S. (2022). Smart 

Water Resource Management Using Artificial 

Intelligence—A Review. Sustainability, 14(20), 

13384. https://doi.org/10.3390/su142013384  

[16]. Lowe, M., Qin, R., & Mao, X. (2022). A Review 

on Machine Learning, Artificial Intelligence, 

and Smart Technology in Water Treatment and 

Monitoring. MDPI Water, 14(9), 1-10. 

Retrieved from 

https://doi.org/10.3390/w14091384 

[17]. Mathaba, M., & Bana, J. (2023). A 

comprehensive review on artificial intelligence 

in water treatment for optimization. Clean 

water now and the future. Journal of 

Environmental Science and Health, Part A , 

58(14), 1047–1060. Retrieved from 

https://doi.org/10.1080/10934529.2024.2309102  



Volume 10, Issue 5, September-October-2024 | http://ijsrcseit.com 

Paniteja Madala Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol., September-October-2024, 10 (5) : 1089-1096 

 

 

 

 
1096 

[18]. Najafzadeh, M., & Zeinolabedini, M. (2019). 

Prognostication of waste water treatment plant 

performance using efficient soft computing 

models: An environmental evaluation. 

Measurement, 138(1), 690-701. Retrieved from 

https://doi.org/10.1016/j.measurement.2019.02.

014 

[19]. Narayanan, D., Bhat, M., Paul, S., Khatri, N., & 

Saroliya, A. (2024). Artificial intelligence driven 

advances in wastewater treatment: Evaluating 

techniques for sustainability and efficacy in 

global facilities. Desalination and Water 

Treatment, 320(1), 1-10. Retrieved from 

https://doi.org/10.1016/j.dwt.2024.100618 

[20]. Numalis. (2024, April 23). AI Innovations in 

Water, Sewerage, and Waste Management. 

Retrieved from https://numalis.com: 

https://numalis.com/ai-in-water-sewerage-and-

waste-

management/#:~:text=The%20Brembate%20W

WT%20plant%20in,aeration%20costs%20while

%20ensuring%20effluent 

[21]. Safeer, S., Pandey, R. P., Safdar, B. R., Ahmad, 

I., Hasan, S. W., & Ullah, A. (2022). A review of 

artificial intelligence in water purification and 

wastewater treatment: Recent advancements. 

Journal of Water Process Engineering, 49(1), 1-

10. Retrieved from 

https://doi.org/10.1016/j.jwpe.2022.102974 

[22]. Sachin Dixit, & Jagdish Jangid. (2024). 

Asynchronous SCIM Profile for Security Event 

Tokens. Journal of Computational Analysis and 

Applications (JoCAAA), 33(06), 1357–1371. 

Retrieved from 

https://eudoxuspress.com/index.php/pub/article

/view/1935 

[23]. Singh, N. K., Yadav, M., Singh, V., Padhiyar, H., 

Kumar, V., Bhatia, S. K., & Show, P. L. (2023). 

Artificial intelligence and machine learning-

based monitoring and design of biological 

wastewater treatment systems. Bioresource 

Technology, 369(1), 1-10. Retrieved from 

https://doi.org/10.1016/j.biortech.2022.128486 

[24]. Vekaria, D., & Sinha, S. (2024). aiWATERS: an 

artificial intelligence framework for the water 

sector. AI in Civil Engineering, 3(6), 1-23. 

Retrieved from https://doi.org/10.1007/s43503-

024-00025-7 

[25]. Xiang, X., Li, Q., Khan, S., & Khalaf, O. I. 

(2021). Urban water resource management for 

sustainable environment planning using 

artificial intelligence techniques. 

Environmental Impact Assessment Review, 

86(1), 1-23. Retrieved from 

https://doi.org/10.1016/j.eiar.2020.106515 

[26]. Zhang, H., & Ng, C. (2024). Applications of 

Artificial Intelligence, Machine Learning, and 

Data Analytics in Water Environments. ACS 

Publications, 4(3), 761–763. Retrieved from 

https://doi.org/10.1021/acsestwater.4c00140 

[27]. Zhu, M., Wang, J., Yang, X., Zhang, Y., Zhang, 

L., Ren, H., Ye, L. (2022). A review of the 

application of machine learning in water 

quality evaluation. Eco-Environment & Health, 

1(2), 107-116. Retrieved from 

https://doi.org/10.1016/j.eehl.2022.06.001  

 


