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What is a digital twin?
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A digital twin is a dynamic, virtual representation of a physical asset, product, process, or system. 

Physical model

Virtual model

Dutch Dikes | Eric-Jan Pleijster, Cees van der Veeken (LOLA Landscape Architects) | 9789462081512. (n.d.). Retrieved February 23, 2023
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DigiTwin framework
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The role of monitoring data and science/AI in DigiTwin

" Monitoring, observations and sensing 
technology are input for the existing models 

2 Also indirect data, like remote sensing

" Data science/AI supports experts to link 
monitoring, observations and sensing 
technology with the existing models

2 Expertise still needed for creativity, domain 
expertise and critical thinking 

" Updating the models with monitoring, 
observations and sensing technology 

" AI in decision support 
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Example: subsoil modelling   

" Data:

2 Boreholes

2 CPTs

2 EM measurements

2 (InSAR)

" Data Fusion:

2 ML algorithms

" Subsoil Model

" Updating with new 
CPT9s and borholes
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Pilot case Purmer

Data/results just for 

demonstration purpose 



Example: subsoil modelling   

" Subsoil Model

" Behaviour

2 Squeezing

2 Stability
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Pilot case Purmer

Data/results just for 

demonstration purpose 



Case Purmer 3 Proven dike strength with groundwater 
monitoring

" Earlier pilot: real time stability with 
groundwater monitoring in a operational 
system

" Goal: Updating the probability of failure 
with groundwater monitoring

" Forecast/hindcast of the groundwater 
levels 

" D-Stability/Probabilistic Toolkit
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Earlier pilot: real time stability with groundwater 
monitoring in a operational system
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Visualisation in HKV 
Continu Inzicht Dashboard

Pilot case Purmer

Data/results just for 

demonstration purpose 



Forecast/hindcast of the groundwater levels 

" Input time series:

2 precipitation 

2 Evaporation

2 Grondwater level in gauges

" Output time series:

2 Best fit 

2 Reliability interval
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Pilot case Purmer

Data/results just for 

demonstration purpose 



Forecast/hindcast of the groundwater levels 
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Pilot case Purmer

Data/results just for 

demonstration purpose 



Updating failure probability
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Pilot case Purmer

Data/results just for 

demonstration purpose 
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Stability and probability of failure
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Pilot case Purmer

Data/results just for 

demonstration purpose 



Stability and probability of failure
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Pilot case Purmer

Data/results just for 

demonstration purpose 



Stability and probability of failure
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Pilot case Purmer

Data/results just for 

demonstration purpose 



Stability and probability of failure
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Pilot case Purmer

Data/results just for 

demonstration purpose 



Conclusions

" Real time stability with groundwater monitoring

" Forecast/hindcast of stability with 
forecast/hindcast groundwater time series

" Updating the probability of failure with 
groundwater monitoring

" Possibilities to improve the models and 
predictions with more and better data 
(monitoring), other AI and data science 
techniques.
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Comparison with assessment
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Return periods
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