A Systematic Literature Review of Digital Twin Applications for Sustainable Water Systems in Natural and Built Environment
Corresponding Author
Mehwish Qureshi, School of Built Environment, Massey University 0745, Auckland New Zealand (m.qureshi@massey.ac.nz)
Appendix B — Tools and Technologies
Appendix B summarises the tools, technologies and digital platforms employed in various DT applications to provide a structured overview. Each entry outlines the tools for data integration, modelling, and analysis, along with the digital platform designed to support decision-making and operational efficiency in water management.

	References
	Digital Platforms
	Tools and Technologies

	(Ramos, Kuriqi, et al., 2023)

	
Not explicitly stated
	GIS, EPANET, Programming tool from Epanet toolkit, DMA, sensors

	(Conejos et al., 2020)

	
GO2HydNet
	EPANET, GIS, AMR, CMMS, SCADA

	(Tomić et al., 2022)
	
Cloud-based & Qatium
	GIS, SCADA, AMI, mobile sensors, enterprise databases

	(Fargas & Cornellà, 2023)
	
GIS-based
	Xylem’s SmartBall, Xylem’s PipeDiver, Xylem’s ABAQUS, GIS, AFO

	(Sinagra et al., 2023)
	
MATLAB 2022b
	EPANET 2.2, SCADA

	(Bonilla et al., 2022)
	
Not explicitly stated
	Python libraries (TensorFlow, Spektral, Keras) , EPANET 2.2

	(Ramos, M., et al., 2023)
	
Not explicitly stated
	EPANET and GIS are applied in the study. However, GIS, sensors, SCADA smart metering, CMMS & Hydraulic model are mentioned as important tools for DT 

	(Laucelli et al., 2023)
	
WDNetXL
	EPANET, GIS, Custom plug-ins within QGIS environment such as DigitalWaterVirtualDMA_Design, DigitalWaterSegment_Viewer, DigitalWaterMass_Calibration, DigitalWateDMA_Design, DigitalWaterDMA_Analyzer

	(Shafiee et al., 2020)
	Hadoop-based distributed data centre
	
GIS, EPANET, sensors, smart meters

	(Henriksen et al., 2022)
	
Web-based HIP Portal
	
MIKE SHE, ML Gradient Boosting (ML GB), ML Random Forest (ML-RF), GIS

	(Payne et al., 2022)
	
Not explicitly stated
	FEFLOW, Deep Neural Network (DNNs), Elastic-Net Regression, Generative Adversarial Networks (GANs), Python libraries (Keras & Scikit-learn), Digital Elevation Model (DEM)

	(Ruangpan et al., 2023)
	
Not explicitly stated
	MIKE Hydro River, Telemetry, SCADA, AutoCal

	(Sun et al., 2020)
	
Not explicitly stated
	MATLAB/SIMULINK, TOMLAB, AMR, SCADA, GAMS, Sensor 

	(Qiu et al., 2022)
	
Web-based interface
	DEM, Virtual Graphic Environment (VGE), Cull Rendering (CR)

	(Park & You, 2023)
	
K-Twin SJ Platform
	DEM, Digital Surface Model (DSM), XDWorld Engine, LiDAR, AI-powered flood prediction model, K-Drum, K-River, K-Flood, GeoStudio, FLAC, Drone, AI-Powered CCTV (YOLOv4, YOLACT)

	(Tarpanelli et al., 2023)
	No Platform 
	WEC-Flood (2D model), Sentinel-1/2, DEM, remote sensing

	(Xu et al., 2024)
	
	Kriging interpolation, ANSYS Fluent, AutoCad, SpaceClaim, GIS, ArcGIS, SketchUp, Python, MySQL, HTTP, JavaScript

	(Chen, 2020)
	
BIM collaborated Management Platform
	BIM, Three-Dimensional application System, Mobile Office System, Digital certificate CA, 

	(Wang et al., 2022)
	Multi-Layer Platform
	BIM, GIS,5G, IoT, VR/AR 

	(Melo et al., 2019)
	QGIS-based platform
	CIM, BIM, GIS, AutoCad Civil 3D, GPS GNSS RTK L1/L2

	(Ahmed & Marzouk, 2019)
	BIM-based
	Autodesk Recap 360, Z+F 3D Laser Scanner, ArchGIS,

	(Habibian et al., 2023)
	ESRI ArcMap 10.8.2 GIS
	GIS-based InfoWater, Autodesk Plant 3D 2021, CCTV

	(Bellandi et al., 2022)
	Not explicitly stated
	AMOZONE Model, Computational Fluid Dynamics (CFD)

	(Remigi et al., 2022)
	MIKE Operation
	Sensors, energy meters, SCADA WEST (DHI A/S)

	(Marzouk & Othman, 2017)
	BIM
	Building Performance modelling (BPM), Computer Simulation (CS), Green Building Studio Cloud Service, Google Maps

	(Huang et al., 2023)
	BIM
	GIS, UAV-based tilt photography and unmanned ship underwater measurements, Autodesk RECAP, Context Capture, Civil 3D, Revit

	(Lu et al., 2023)
	Unreal Engine (UE)
	UAVs with RTK GPS & ZENMUSE L1 cameras, DEM, Autodesk 3ds Max, Substance Designer, VR

	(Batista et al., 2023)
	AquaBIM
	BIM, IoT, Autodesk Forge

	(Yang et al., 2021)
	Web-base interface
	BIM, Construction-Operation Building Information Exchange (COBie), digital meters, FORTRAN, Python

	(Cohen-Manrique et al., 2025)
	Not explicitly stated
	5-layered DT architecture, with real time monitoring using ESP32 nodes and LoRa connectivity, Sentinel-2, MODIS, Planet and GRACE storage data.

	(Pedersen et al., 2022)
	Not explicitly stated
	Not explicitly stated. General terms are used (sensors, hydraulic pipe-flow module, hydrologic surface model.

	(Green et al., 2025)
	PYRAMID
	SHETRAN, HiPIMS, Radar, gauge networks

	(Namaki et al., 2025)
	No Platform
	Discrete Event Simulation (DES), BIM

	(Zekri et al., 2022)
	GAMA platform
	CSAD: Inform-Control-Simulate-Advise-Deliver loop, incorporating a set of technologies not all explicitly enumerated 

	(Feng et al., 2024)
	Not explicitly stated
	Digital photogrammetry, UAVs, IFC, COBie, sensors, actuators

	(Ntousakis et al., 2025)
	SmartLIK (Web-based platform)
	QGIS, EPANET Trace, Automatic Meter-reading 

	(Rajan & Li, 2024)
	Not explicitly stated
	 BIM (IFC), GIS (ArcGIS Pro), and IoT sensors data 

	(Shrivastava et al., 2024)
	No Platform
	MESA framework in Python, sensors

	(Roudbari et al., 2024)
	No Platform
	QGIS, High Resolution Digital Elevation Surface Model (HRDEM), Unreal Engine (UE)

	(Singh & Sharma, 2025)
	No Platform
	QGIS, IoT sensor, Empathy maps (Voice of stakeholders).

	(Yang et al., 2025)
	Not explicitly stated
	BIM-3D, GIS, AW-QEM (Angle-Weighted Quadric Error Metric), LOD (Level of Detail) framework, IFC (Industry Foundation Classes) and OSGB (Ordnance Survey Great Britain) data integration, Unity for 3D engine platform with C# programming.

	(Primeau et al., 2024)
	Web based
	Python-based back-end, IoT sensors, Vertical Profiler System by 
YSI Integrated Services & Systems, 4G datalink, 

	(Daneshgar et al., 2024)
	Twin Plant
	WEST (DHI, Denmark), Python-based data pipeline (wwdata and wwtwin), Microsoft Azure, sensors, SCADA

	(Ghaith et al., 2022)
	Not explicitly stated
	HEC-RAS, rainfall data sensors, Bayesian model averaging (BMA), Convolutional Neural Networks (CNNs), Long Short-Term Memory networks (LSTMs)

	(Aslam, Shu, Naz, et al., 2024)
	No Platform
	Landsat imagery, NDWI (Normalized Difference Water Index), MNDWI (Modified Normalized Difference Water Index), NDVI (Normalized Difference Vegetation Index), GIS-based integration for spatial analysis, Artificial Neural Network (ANN), CA–Markov modelling, CA–ANN modelling




	(Aslam, Shu, Javid, et al., 2024)
	No Platform
	Sentinel-2, MODIS, QuickBird, ASTER DEM (digital elevation model, 10 m), Supervised classification of Sentinel-2 imagery, Climate indicators (LST, rainfall) to interpret ecological changes, Multi-sensor data fusion





	(Aslam et al., 2023)
	No Platform
	Satellite imagery and sensors (Sentinel-2, Sentinel-1, MODIS, QuickBird), Spectral indices (MNDWI, GDVI, NDVI, SAVI, NDTI, TWI)

	(Cavalieri & Gambadoro, 2024)
	AASX Package Explorer
	Asset Administration Shell (AAS), AAS metamodel, AASX Package Explorer, GitHub, IEC 61360, RAMI 4.0, SubmodelElementCollection (SMC), ReferenceElement (Ref), Profinet communication protocol, PLC (Programmable Logic Controller), RTU (Remote Terminal Unit), IoT sensors, SCADA (implied via telemetry/sensor submodels)
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