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3.3	Tools and Technologies
	Themes
	Descriptions
	Key References

	Digital Model Development
	Developing high-fidelity physics-based and hybrid models to simulate hydraulic and hydrological
	(Bonilla et al., 2022; Chen, 2020; Conejos Fuertes et al., 2020; Habibian et al., 2023; Henriksen et al., 2022; Melo et al., 2019; Namaki et al., 2025; Remigi et al., 2022; Shrivastava et al., 2024; Sun et al., 2020; Tarpanelli et al., 2023; Yang et al., 2025)

	Remote Monitoring and Integration
	Utilizing SCADA, IoT, aerial surveillance, and real-time data acquisition to enable system diagnostics.
	(Aslam, Shu, Javid, et al., 2024; Aslam et al., 2023; Batista et al., 2023; Cohen-Manrique et al., 2025; Conejos Fuertes et al., 2020; Daneshgar et al., 2024; Fargas-Marquès & Cornellà-Gil; Feng et al., 2024; Green et al., 2025; Park & You, 2023; Qiu et al., 2022; Ramos, Kuriqi, Coronado-Hernández, et al., 2023; Ramos et al., 2024; Ruangpan et al., 2023; Shafiee et al., 2020; Sinagra et al., 2023; Sun et al., 2020; Tomić et al., 2022; Wang et al., 2022; Zekri et al., 2022)

	Predictive Analytics(AI/ML)
	Applying AI, ML, and stochastic simulation to predict failures and optimize operations..
	(Bellandi et al., 2022; Bonilla et al., 2022; Conejos Fuertes et al., 2020; Daneshgar et al., 2024; Ghaith et al., 2022; Henriksen et al., 2022; Ntousakis et al., 2025; Payne et al., 2022; Pedersen et al., 2022; Primeau et al., 2024; Ramos, Kuriqi, Coronado-Hernández, et al., 2023; Remigi et al., 2022; Roudbari et al., 2024)

	Asset Management and Visualisation
	Integrating GIS, BIM, and advanced diagnostic tools for spatial analysis and infrastructure maintenance.
	(Ahmed & Marzouk, 2019; Aslam, Shu, Naz, et al., 2024; Conejos Fuertes et al., 2020; Fargas-Marquès & Cornellà-Gil; Laucelli et al., 2023; Rajan & Li, 2024; Ramos, Kuriqi, Besharat, et al., 2023; Yang et al., 2021)

	Ecosystem and Resource Management
	Employing visualization engines and hydrological models for conservation and wetland sustainability
	(Cohen-Manrique et al., 2025; Henriksen et al., 2022; Huang et al., 2023; Lu et al., 2023; Marzouk & Othman, 2017; Xu et al., 2024)
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