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Tony Stark slide



Digital twins

Design options

Data from real design



Picture of Saeftinge



Digital twins of ecosystems?

• Twin of something: real world ecosystem

• Use to optimize on short term…

• Interaction between real world and digital world

• Interactive application?

• Involves scientists and users (managers, public)



This talk

Three case studies

• The Hedwige-prosper polder.

• De-embanking the Biesbosch

• Future: Delta Climate Center

• Beyond: Geopark Schelde Delta

None of them in much detail!



Nature restoration in the Hedwige-Prosperpolder



Pressing questions

▪ How will the Hedwige-Prosperpolder develop?

▪ How fast? When will it be “fully developed”?

▪ What are we going to see?

▪ How to design a creek network?

Our task:

▪ Predict the development of the HPP area with a model



Model building blocks

9

Work of Jim van Belzen:
• Vegetation model

• Expermental work

Work of Olivier Gourgue
• Physical modelling



Aardappel



Interaction between vegetation and water flow



Required computation time

Ideal:
• 50 years
• Time scale: seconds
• Spatial scale: 0.1 m
• Own computer

Needs 1e6 years

In practice
• 50 pseudo-years
• 5m grid
• Flemish national cluster

Needs 2 days



slikken en geulen



slikken en geulen
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slikken en geulen



slikken en geulen



Adjusting the design



The Hedwige polder goes under…



Plaatsting HR-ADCP tijdens opkomend getij, we waren iets te lang onderweg.
Op de foto: Jaco de Smit, Chiu Cheng, Thijs van Steen



Digital twins

Digital twin

Real ecosystem

Managers

Public

Engineers

Scientists

&

Interactivity (fast) Accurary (Slow)  



Digital twins … only a toy?

• How to optimize this trade-off for a real ecosystem & problem



Dulci Steijvers

Loreta Cornacchia

Eleonora Saccon





Dulci Steijvers Loreta Cornacchia

Marsh development



After 20 years





After 20 years



A faster model

•Computation time: ± 5 minutes

•Render time: ± 10 minutes





Digital Twins at the 
Delta Climate Center

Eleonora Saccon







Simulating …



The Plans of Jim van Belzen





Beyond digital twins – Geopark Schelde Delta



A Virtual Reality experience





Considerations for a digital twin for ecosystems

• A digital twin is not a “thing” or model, it is an approach

• Trade-off:   Speed & interactivity   vs.   Accuracy

• What detail: Large scale? Plant species? Physical processes?

What is the purpose:

• Model scenarios? For every possible effect?

• Facilitate human interaction

• Design optimization? 

• Deal with expectations



Thanks for your attention!

Stanley Nmor Gijs Hendrickx

Suzanne HulscherJim van Belzen Daphne van der Wal Tjeerd Bouma Geerten Hengeveld

Loreta Cornacchia Dulci SteijversEleonora Saccon
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