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Why do we care about flood 

modelling?

Sebastiaan N. Jonkman, Hessel G. Voortman, Wouter Jan Klerk & 

Saskia van Vuren (2018) Developments in the management of 

flood defences and hydraulic infrastructure in the 

Netherlands, Structure and Infrastructure Engineering, 14:7, 895-

910,

DOI: 10.1080/15732479.2018.1441317

• → Flood risk

• → Early warning systems

https://doi.org/10.1080/15732479.2018.1441317
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Motivation

• Accurate numerical models are computationally expensive

• Deep learning methods can be used to accelerate 

simulations

• Current models cannot predict the spatio-temporal 

evolution of floods for unseen topographies 
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SWE-GNN
Overview
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SWE-GNN
Motivation
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Multi-scale SWE-GNN

• Idea: each scale propagates water at different speeds
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Training strategy

• Multi-step-ahead loss function

• Curriculum learning

– Progressively increase prediction horizon 𝐻 after a 

fixed amount of training epochs
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Training strategy
Curriculum learning
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Dataset

• 60 training, 20 validation, 20 testing 

simulations

• Varying boundary conditions (peak 

ranges from 150 to 300 𝑚3/𝑠)

• Random terrains, random breach 

location

• 96 hours simulation time, 2h temporal 

resolution
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Results
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Dataset
Case study

• Dike ring 15 Lopiker en Krimpenerwaard in the Netherlands
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Results
Case study
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Results
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Results
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Results
Comparison with SWE-GNN
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Conclusions

• We propose a new graph neural network model inspired by 
finite volume methods for flood modelling

• The proposed model can predict the spatio-temporal 
evolution of dike-breach floods over 
– unseen topographies, 

– unseen breach locations, 

– unseen boundary conditions,

– unseen meshes, 

– with speedups up to two orders of magnitude faster

• Future works should aim to apply the model for probabilistic 
analyses on real case studies
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