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AI-emulators for 
extreme storm-
surges
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Outline
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Deltares

• Generate training data with DCSM

• GNN based models

KNMI

• SEAS5 for extreme storms

• Training for extreme storm-surges 



Deltares
- Generate training data with DCSM
- GNN based models



Towards a reanalysis for waterlevel and currents in the 
North Sea
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DCSM

Storm-surges

Data 

assimilation

Selection & 

Compression

Wind & Air-

pressure
(ERA5/Harmonie)

Compressed 

dataset

Measurements

(Rijkswaterstaat)



Pilot project North Sea
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Tides

Surge

Interaction

Wind &

Air-
pressure

Time

water
level+

Dataset:

- 317 waterlevel time-series 1980-2013 

- 2.8Gb compressed 0.9Gb

- Served on S3/Minio

- Training 2008, 2009 and 2010

- Test 2011

Location: Hoek van Holland

Tide

Surge

Tide-surge interaction



AI for the North Sea modelling
• Moonshot project:

• Develop a Graph Neural Networks (GNN) based model for 

• the storm surge forecasting.

• AI technology:

− Use the MeshGraphNets framework (by Google DeepMind) via GNN.

− Apply the Julia package “MeshGraphNets.jl” to train a GNN model.

− Training data is obtained by numerical models.

− Train on GPUs.

Proof of Concept 
(Finished)

Applied research 
(Ongoing)

Figure: Predicted velocity by the GNN model
Figure: Target velocities to be predicted by the GNN 

model

1. Small study case: 

- Lake (Delft3D FM)

- To gain experience in, e.g the 

amount of training data, 

necessary features on nodes, etc.

2. North Sea (DCSM-FM)

Figure: Key idea of GNN. 



KNMI
- SEAS5 for extreme storms
- Training for extreme storm-surges
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Thanks for your attention.
Questions?
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Made with Midjourney
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