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Abstract 
 

Artificial Neural Networks (ANNs) have gained popularity in the field of water resources due 

to their ability to model complex systems and make accurate predictions. ANNs are used for 

streamflow forecasting, water quality prediction, and water supply management. ANNs can 

handle nonlinear relationships and complex data sets, learn from historical data, and process 

large amounts of data efficiently. However, ANNs require high-quality data, can be difficult 

to interpret, sensitive to input data, and prone to overfitting. This article provides an overview 

of the application of ANNs in water resources, including their advantages and limitations. 

 

Introduction 
 

Artificial Neural Networks (ANNs) have become increasingly popular in the field of water 

resources due to their ability to model complex systems and make accurate predictions. 

ANNs are computer-based models that simulate the biological neural networks found in the 

human brain. They consist of a series of interconnected nodes, or neurons, that process and 

transmit information. 

 

In water resources, ANNs can be used for a variety of applications, including forecasting 

streamflow, predicting water quality, and optimizing water supply management. This article 

will provide an overview of the application of ANNs in water resources, including their 

advantages and limitations. 

 

ANNs in Streamflow Forecasting 
 

One of the most common applications of ANNs in water resources is streamflow forecasting. 

Streamflow forecasting is the process of predicting the flow of water in a river or stream at a 

future point in time. Accurate streamflow forecasting is essential for effective water 

management, including flood control, irrigation planning, and hydroelectric power 

generation. 

 

ANNs can be trained to forecast streamflow by analyzing historical streamflow data and 

identifying patterns and relationships between various factors, such as rainfall, temperature, 

and runoff. Once trained, the ANN can make accurate streamflow predictions based on real-

time data. 

 

One of the advantages of ANNs for streamflow forecasting is their ability to handle nonlinear 

relationships and complex data sets. Traditional statistical models, such as linear regression, 

may struggle with complex data sets, but ANNs can identify complex patterns and 

relationships. 

 

 



ANNs in Water Quality Prediction 
 

Another important application of ANNs in water resources is water quality prediction. Water 

quality prediction involves modelling the behavior of pollutants in water systems and 

predicting their impact on water quality. Accurate water quality predictions are essential for 

effective water treatment and pollution control. 

 

ANNs can be trained to predict water quality by analyzing historical water quality data and 

identifying patterns and relationships between various factors, such as pollutant 

concentrations, temperature, and pH. Once trained, the ANN can make accurate water quality 

predictions based on real-time data. 

 

One of the advantages of ANNs for water quality prediction is their ability to handle 

nonlinear relationships and complex data sets. Traditional water quality models, such as the 

Streeter-Phelps model, may struggle with complex data sets, but ANNs can identify complex 

patterns and relationships. 

 

ANNs in Water Supply Management 
 

Water supply management involves the management of water resources to meet the demands 

of various users, including households, agriculture, and industry. Effective water supply 

management requires accurate forecasting of water demand and optimization of water 

allocation. 

 

ANNs can be used in water supply management to forecast water demand and optimize water 

allocation. ANNs can be trained to analyze historical water demand data and identify patterns 

and relationships between various factors, such as population, climate, and industry. Once 

trained, the ANN can make accurate water demand predictions based on real-time data. 

 

ANNs can also be used to optimize water allocation by identifying the most efficient 

allocation of water resources to different users. ANNs can analyze data on water availability, 

water demand, and user priorities to optimize water allocation and minimize waste. 

 

Advantages of ANNs in Water Resources 
 

There are several advantages of ANNs in water resources, including: 

 

Ability to handle nonlinear relationships: ANNs are capable of handling nonlinear 

relationships between various factors, making them suitable for modelling complex water 

resource systems. 

 

Ability to learn from data: ANNs can be trained to learn from historical data and make 

accurate predictions based on real-time data. 

 

Flexibility: ANNs can be adapted to a wide range of water resource applications, including 

streamflow forecasting, water quality prediction, and water supply management. 

 

Efficiency: ANNs can process large amounts of data quickly and efficiently, making them 

ideal for real-time applications. 

 



Limitations of ANNs in Water Resources 
 

There are also several limitations of ANNs in water resources, including: 

 

Need for high-quality data: ANNs require high-quality data to make accurate predictions. If 

the data is incomplete, inaccurate, or biased, the ANN may not perform well. 

 

Difficulty in interpreting results: ANNs are often described as "black boxes" because it can 

be difficult to interpret how the model arrives at its predictions. This can make it difficult to 

identify the underlying mechanisms driving the predictions. 

 

Sensitivity to input data: ANNs are sensitive to the input data used for training. If the input 

data is not representative of the system being modelled, the ANN may not perform well. 

 

Overfitting: ANNs can be prone to overfitting, where the model becomes too complex and 

fits the training data too closely. This can lead to poor performance on new data. 

 

Conclusion 
 

ANNs have become an important tool in water resources, with applications ranging from 

streamflow forecasting to water quality prediction to water supply management. ANNs offer 

several advantages, including their ability to handle nonlinear relationships and learn from 

data. However, they also have limitations, including their sensitivity to input data and 

difficulty in interpreting results. 

 

Despite these limitations, ANNs are likely to continue to play an important role in water 

resources, as researchers and practitioners seek to better understand and manage complex 

water resource systems. As the technology continues to improve, ANNs may become even 

more powerful tools for modelling and predicting the behavior of water resources. 

 

 

 

 

 

 

 

 

 

 


