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Water Waves axe Modeling

boxes Natural disaster Industry
space scale m3 106km2 km2 km2

time scale minutes hours weeks hours

Water waves acc. 3 3 3
cost 3 7 7

Shallow water acc. 7 3 7
cost 3 3 3

Shallow water acc. 7 3 3
+ dispersion cost 3 7 3

Layerwise SW acc. 7 3 7
cost 3 3 3

Layerwise SW acc. 3 3 3
+ dispersion cost 3 7 3

∂tU +∇ · (F (U)) = S (U)

+ ∇̃Q
∇̃ · U = 0
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3 Hierarchy of models.
E Adaptation strategies: limit the projection area Adaptive projection

adapt the number of layers
E Breaking waves
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Water Waves axe Unified models

Fluid/structures interactions:
3 Congested flows ⇔ asymptotic low-Froude regime
3 Buoyancy
E Immersed structures
E Air pockets

Geophysics:
3 Porous media ⇔ asymptotic large-Friction regime
3 Unified Shallow water/Dupuit-Forchheimer model
3 Natural layerwise structure
E Unsaturated area
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