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Geophysical Flows

¢ Huge domain 4 Multi-scale ¢ Multi-phase ¢ Complex
topography
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Governing Equations and Simulation Challenges
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Assuming Mohr-Coulomb rheology model:
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@ Flow interface tracking @ Highly nonlinear
@ Lack of a comprehensive model @ Shallow water type (3D—2D)
@ Hyperbolic egns. @ k,p Effect of compressibility
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TITAN2D Simulation
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Data Structure and Grid Properties in TITAN2D

@ Hash Tables: key and values Generation 1 eneration 2

S

@ SFC makes a one-to-one map
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vectorized with a considerable impact ! f /
on computational performance! a1 i

Case a) Generation 0 has  Case b) Generation 1 has

° 1—irregularity rule in AMR Generation 1 neighbor Generation 0 neighbor
a) Original mesh b) First level refinement . . .
Initial Mesh Initial Partition
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c) Second level refinement d) Big; clements get refined Refined Mesh Refined Partition
Leirr rule is broken 1o enforce L-irr rule
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The Hazard Map Analysis

o Hazard Map:

Max. Pile Height Record Probability Distribution of

inundation exceeding a
threshold
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The End!
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