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Shallow Water Moment Equations [1]

Background Shallow flows

Model reduction of shallow
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free-surface flows: B8 .
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(3) Atmospheric currents Ve -, g
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Relevant scale is the shallowness Leads to hyperbolic Shallow Water Moment Model (HSWME) [2]
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POD-Galerkin Offline-Online Procedure [4]

Model Order Reduction
Separation of HSWME in:
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number of modes
Goal: Find a cheap approximation of the moment equations 3, while keeping conservation v(z,t) Z G (, t)w r << M I — ]
properties for u. s 1072 [
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_ . e Evolve eq. (2) using v to obtain u 5 18:2 T
Results: POD-Galerkin vs. DLRA | 2 *
e Evolve dynamics on reduced v-space: 5 r
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Simulation in (z,t) € [—1,1] x [0, 02]

with v = 1, A = 0.5 initial condition:
h( t—O)—03+O7rect[ 020]( )
U (x,t=0)=0

Discretized with NV, = 1000 grid points and M = 100
moments.
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Dynamical low-rank approximation [5]

DLRA evolves V(t) = [h(t, z;)a;(t, ;)];; € RY>M

h on the manifold or rank r matrices M, / o
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\ \ \ \ \ \ Use robust basis update & Galerkin step integrator [6] to solve in time.
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e POD r = 3, DLRA r = 5 to obtain approxi-
mately the same accuracy (rel. err. =~ 0.5%)

6001 for DRLA and POD-Galerkin.

Conclusion - Comparison
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