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ABSTRACT

With the fast growth of aquatic data, machine learning is essential for data analysis, categorization, and
prediction. Data-driven models using machine learning may effectively handle complicated nonlinear
problems in water research, unlike conventional approaches. Machine learning models and findings have
been used to build, monitor, simulate, evaluate, and optimize water treatment and management systems
in water environment research. Machine learning may also enhance water quality, pollution control,
and watershed ecosystem security. This chapter discusses how ML approaches were used to assess water
quality in surface, ground, drinking, sewage, and ocean. The authors also suggest potential machine
learning applications in aquatic situations.

INTRODUCTION

Wastewater carrying toxins from fast economic growth threatens natural water ecology. So, several water
pollution management methods evolved. Water quality analysis and assessment have greatly enhanced
water pollution control efficiency. The multivariate statistical approach, fuzzy inference, and water quality
index (WQI) are among the various methods used to monitor and measure water quality globally. While
many water quality metrics may be traced in accordance with regulations, the final findings may vary
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according to parameter selection. Taking into account that all water quality metrics is impractical due
to cost, technical difficulty, and inability to account for variability. Recently, developments in machine
learning have led academics to anticipate that huge volumes of data may be achieved and assessed to
accomplish complex and large-scale water quality monitoring needs.

Machine Learning (ML) algorithms are used in artificial intelligence to examine data and find pat-
terns to forecast future information. With its accuracy, flexibility, and extensibility, machine learning
has become a popular data analysis and processing tool in several fields. Machine learning simplifies the
finding of underlying mechanisms for complex nonlinear relational data. Recently, ML showed a huge
potential as a tool in ecological science and engineering due to its versatility. In spite of the difficulty of
ML for water quality measurement and assessment, much precise results are predicted.

Complex water kinds include drinking, wastewater, and groundwater, surface, marine, and fresh.
These water kinds have varied qualities, making quality study difficult. Previous research suggests that
machine learning may effectively handle these difficulties. In this study, we address the pros and cons
of typical ML approaches and their implementations and performance in surface water, groundwater,
drinking water, wastewater, and ocean water (Figure 1).

ML is commonly utilized to find insights or predictions from vast data from many contexts. Prior to
using ML, data collecting, algorithm selection, model training, and validation are needed. Among these
methods, selecting an algorithm is the key aspect.

Figure 1. Water systems employ machine learning extensively. WWTP, wastewater treatment facility
(Zhu et al. 2022)

) Treatment process
Draw conclusions Water distribution

' and guide Management decision-making
A ‘ ¢ dihal

Drinking water
Surface water quality prediction

Surface water quality monitoring

b Surface water > > 22

L

Ensure the safety of
drinking water sources

,.
Ly
Treggqieet™

¥,
. o
OO LR AL EAL LR LAE L CEILLEEALELL R CELRLAELELRELRLLL et

N,
S Tl Groundwater &> >z Wastewater

Wastewater quality monitoring
Technology optimization
Wastewater quality prediction
WWTP operation and management

If the water is
contaminated

Groundwater quality prediction

|E’Groundwatc-:r quality assessment
Pollution sources analysis

167



13 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/ai-driven-solution-selection/336697

Related Content

Risks in Sustainable Food Supply Chain Management

Yogesh Kumar Sharma, Sachin Kumar Manglaand Pravin P. Patil (2019). Advanced Fuzzy Logic
Approaches in Engineering Science (pp. 117-131).
www.irma-international.org/chapter/risks-in-sustainable-food-supply-chain-management/212332

Information Communication Assistive Technologies for Visually Impaired People

Li-Minn Ang, Kah Phooi Sengand Tee Zhi Heng (2016). International Journal of Ambient Computing and
Intelligence (pp. 45-68).
www.irma-international.org/article/information-communication-assistive-technologies-for-visually-impaired-people/149274

Social Network Analysis: A Survey

Darren Quinn, Liming Chenand Maurice Mulvenna (2012). International Journal of Ambient Computing and
Intelligence (pp. 46-58).

www.irma-international.org/article/social-network-analysis/68844

Towards Ontological Structures Extraction from Folksonomies: An Efficient Fuzzy Clustering
Approach

Marouf Zahiaand Benslimane Sidi Mohamed (2014). International Journal of Intelligent Information
Technologies (pp. 40-50).
www.irma-international.org/article/towards-ontological-structures-extraction-from-folksonomies/123943

Machine Learning Frameworks in Carpooling

Vivek Veeraiah, Veera Talukdar, Manikandan K., Suryansh Bhaskar Talukdar, Vivek Dadasaheb
Solavande, Sabyasachi Pramanikand Ankur Gupta (2023). Handbook of Research on Al and Machine
Learning Applications in Customer Support and Analytics (pp. 160-182).
www.irma-international.org/chapter/machine-learning-frameworks-in-carpooling/323119



http://www.igi-global.com/chapter/ai-driven-solution-selection/336697
http://www.irma-international.org/chapter/risks-in-sustainable-food-supply-chain-management/212332
http://www.irma-international.org/article/information-communication-assistive-technologies-for-visually-impaired-people/149274
http://www.irma-international.org/article/social-network-analysis/68844
http://www.irma-international.org/article/towards-ontological-structures-extraction-from-folksonomies/123943
http://www.irma-international.org/chapter/machine-learning-frameworks-in-carpooling/323119

