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Objective and Obstacles

Objective: Want to simulate wave
interactions with barrier in 2D
shallow water equations

Obstacle: Small cell problem



Application



Shallow Water Equations

ht + (hu)x + (hv)y = 0 (1)

(hu)t + (1/2gh2 + hu2)x + (huv)y = −ghbx (2)

(hv)t + (huv)x + (1/2gh2 + hv2)y = −ghby (3)



Thus far...

H-box methods for simple cases:
• Parallel barriers
• Diagonal barriers

SRDmethods for parallel barriers



Brief recap on h-box method

• Extend off barrier by regular grid
size∆x

• Take average
• Update this average
• Update small cells {s} & regular
cells underneath it



Brief recap on SRD1method

• Update all cells without worrying about small cell problem (CFL
violation temporarily allowed)

• ∀s : find neighborhood N such that accumulated area> 0.5∆x∆y
• Set new averages for N by weight-averaging the updated cell values
using the area and “overlap count”

• Update swith N averages that cover it (discounted by overlap count)



Cont'd

1credit: Marsha Berger, NYU



Slanted barrier problem with arbitrary angle α ∈ [0, π/2]

Neighbors are the directly above or below cells and overlap count = 2



SRD Results with α ≈ 22◦

Complete block: Overtopping:

Here,∆x = ∆y = 10−2

Observe no small cell problem even with size 10−5∆x∆y



Need to do
• Expand on h-box method for general angled barrier case
• Use SRD to solve ”V” shaped barrier problem
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