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Why DFM

-Flow FM



Sobek-1D2D



Delft3D/TRIWAQ
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Preferred : Curvilinear + occasional triangle













Specific features of DFM



Flow speed vs Wave speed

221 m/s => Pressures implicit1-2 m/s  => Advection explicit



Finite volume approach

Conservation of:
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Not Orthogonal

Not o.k.



Orthogonal !

o.k.



Shock capturing advection scheme





Advection, for now sigma only



Spatial convergence



Grid convergence parallel: cell centre bathy.



Grid convergence parallel: netnode bathy.



Continuous wet area => more gradual drying&flooding



Kam Tin Drainage channel

peak flows ~ 6 m/s



Subgrid: Analytic 2D Conveyance approach
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Subgrid, grid convergence flow perpendicular
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Subgrid: non-linear volumes
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Singapore rainfall runoff: Non-linear volumes



Singapore rainfall runoff: Linear volumes



Singapore rainfall runoff: Non-linear volumes



Flexible in vertical
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Log profile: Friction vs Pressure         slope.mdu
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Demo slope.mduConstant eddy viscosity Elder: Q = 38.667 m3/s                               ( 47.434 m3/s)



Constant eddy viscosity Elder*2/3: Q = 40.809 m3/s                           ( 47.434 m3/s)



K-epsilon sigma  10 layers : 47.466 m3/s              ( 47.434 m3/s)



K-epsilon sigma  6 layers : 47.290 m3/s              ( 47.434 m3/s)



K-epsilon sigma  2 layers : 47.040 m3/s              ( 47.434 m3/s)



K-eps : Debiet - # lagen D3D, DFM, TRIWAQ
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K-epsilon  ustar layer integral  mixed layers,          :  Q = 48.878 m3/s   ( 47.434 m3/s)



K-epsilon  ustar layer integral  mixed layers, noadv  :  Q = 47.287 m3/s   ( 47.434 m3/s)



Lock exchange Delft3D v=0.01 m2/s, L=50 m



Lock exchange DFM, v=0.01 m2/s, L=64 m









Subgrid weir




