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Abstract 
 

Water resources management is a critical issue, especially in the face of increasing water 

demand and climate change. Advanced techniques such as Artificial Neural Networks 

(ANN), remote sensing, Geographic Information Systems (GIS), and Artificial Intelligence 

(AI) have been increasingly used in recent years to enhance water resources management. 

These techniques provide real-time information about the condition of water resources 

systems and can be used to develop models that simulate the behavior of these systems under 

different scenarios. This article presents an overview of the use of advanced techniques such 

as ANN, remote sensing, GIS, and AI in water resources management. It also highlights the 

benefits of these techniques in predicting, modelling, and optimizing water resources 

systems. The article concludes that the use of advanced techniques in water resources 

management can lead to sustainable and efficient use of water resources, which is essential 

for the well-being of both humans and the environment. 

 

Introduction 
 

Water resources management is essential for maintaining sustainable and efficient use of 

water resources. The traditional methods of water resources management have been 

challenged by increasing water demand, water scarcity, climate change, and environmental 

degradation. In response to these challenges, advanced techniques such as Artificial Neural 

Networks (ANN), remote sensing, Geographic Information Systems (GIS), and Artificial 

Intelligence (AI) have been used in water resources management. This article provides an 

overview of the use of advanced techniques in water resources management. 

 

Artificial Neural Networks (ANN) 
 

Artificial Neural Networks (ANN) are advanced techniques that have been used in water 

resources management. ANN is a computational model that simulates the structure and 

function of the human brain to perform complex computations. In water resources 

management, ANN has been used for prediction, modelling, and optimization of water 

resources. 

 

Prediction: ANN has been used to predict various water resources variables such as water 

quality, water flow, and groundwater levels. ANN has the ability to learn from past data and 

make predictions based on the learned patterns. The accuracy of ANN predictions depends on 

the quality and quantity of data used for training the model. 

 

Modelling: ANN has also been used for modelling water resources systems. ANN models can 

simulate the behavior of water resources systems under different scenarios, such as changes 

in climate, land use, and water demand. ANN models can also be used to evaluate the impact 

of different management strategies on water resources systems. 



 

Optimization: ANN has been used for optimization of water resources systems. ANN models 

can be used to find the optimal solution for a given water resources management problem. 

For example, ANN models can be used to find the optimal allocation of water resources 

among different users to maximize the benefits while minimizing the costs. 

 

Remote Sensing 
 

Remote sensing is the process of acquiring information about the earth's surface without 

physical contact with the surface. Remote sensing has been used in water resources 

management for monitoring, mapping, and analysis of water resources. 

 

Monitoring: Remote sensing has been used for monitoring water resources variables such as 

water level, water flow, and water quality. Remote sensing can provide real-time information 

about the condition of water resources systems, which can be used for timely decision-

making. 

 

Mapping: Remote sensing has been used for mapping water resources variables such as land 

use, vegetation cover, and soil moisture. Remote sensing can provide high-resolution images 

of the earth's surface, which can be used to map the distribution of water resources variables 

over large areas. 

 

Analysis: Remote sensing has been used for analysis of water resources variables such as 

water availability and water use. Remote sensing data can be used to develop models that can 

simulate the behavior of water resources systems under different scenarios, such as changes 

in climate, land use, and water demand. 

 

Geographic Information Systems (GIS) 
 

Geographic Information Systems (GIS) is a computer-based tool that is used for mapping, 

analyzing, and managing spatial data. GIS has been used in water resources management for 

mapping, analysis, and decision-making. 

 

Mapping: GIS has been used for mapping water resources variables such as land use, 

vegetation cover, and soil moisture. GIS can provide high-resolution maps of water resources 

variables over large areas, which can be used for planning and management of water 

resources systems. 

 

Analysis: GIS has been used for analysis of water resources variables such as water 

availability and water use. GIS can be used to develop models that can simulate the behavior 

of water resources systems under different scenarios, such as changes in climate, land use, 

and water demand. 

 

Decision-making: GIS has been used for decision-making in water resources management. 

GIS can provide a framework for decision-making by integrating spatial data, statistical 

analysis, and modelling. GIS can be used to evaluate the impact of different management 

strategies on water resources systems and identify the optimal solution for a given water 

resources management problem. 

 

 



Artificial Intelligence (AI) 
 

Artificial Intelligence (AI) is a broad field that includes various techniques such as machine 

learning, deep learning, and natural language processing. AI has been used in water resources 

management for prediction, modelling, and optimization. 

 

Prediction: AI has been used to predict various water resources variables such as water 

quality, water flow, and groundwater levels. AI algorithms can learn from past data and make 

predictions based on the learned patterns. The accuracy of AI predictions depends on the 

quality and quantity of data used for training the model. 

 

Modelling: AI has also been used for modelling water resources systems. AI models can 

simulate the behavior of water resources systems under different scenarios, such as changes 

in climate, land use, and water demand. AI models can also be used to evaluate the impact of 

different management strategies on water resources systems. 

 

Optimization: AI has been used for optimization of water resources systems. AI models can 

be used to find the optimal solution for a given water resources management problem. For 

example, AI models can be used to find the optimal allocation of water resources among 

different users to maximize the benefits while minimizing the costs. 

 

Case Studies 
 

ANN in groundwater management: In a study conducted by Jha and Kumar (2017), ANN 

was used to predict groundwater levels in the Yamuna river basin in India. The ANN model 

was trained using historical data on groundwater levels, rainfall, and land use. The results 

showed that the ANN model could accurately predict groundwater levels, which could be 

used for sustainable groundwater management. 

 

Remote sensing in water quality monitoring: In a study conducted by Brivio et al. (2018), 

remote sensing was used to monitor water quality in Lake Como, Italy. Remote sensing data 

was used to develop a model that could predict the concentration of chlorophyll-a, a measure 

of water quality. The results showed that remote sensing could be used for real-time 

monitoring of water quality in large water bodies. 

 

GIS in water allocation: In a study conducted by Li et al. (2019), GIS was used for water 

allocation in the Weihe River basin in China. GIS was used to develop a model that could 

allocate water resources among different users based on their water demand and proximity to 

water sources. The results showed that GIS could be used for equitable allocation of water 

resources among different users. 

 

AI in flood prediction: In a study conducted by Jiang et al. (2019), AI was used for flood 

prediction in the Yangtze River basin in China. AI algorithms were trained using historical 

data on rainfall, water level, and flow rate. The results showed that AI could accurately 

predict flood events, which could be used for timely flood warning and management. 

 

Conclusion 
 

Advanced techniques such as Artificial Neural Networks (ANN), remote sensing, Geographic 

Information Systems (GIS), and Artificial Intelligence (AI) have been used in water resources 



management for prediction, modelling, and optimization. These techniques can provide real-

time information about the condition of water resources systems, which can be used for 

timely decision-making. These techniques can also be used to develop models that can 

simulate the behavior of water resources systems under different scenarios, such as changes 

in climate, land use, and water demand. The use of advanced techniques in water resources 

management can lead to sustainable and efficient use of water resources, which is essential 

for the well-being of both humans and the environment. 
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