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Scalar Advection

Forward Euler, Upwind Scheme
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Semi-Lagrangian Method

Forward Euler, Upwind
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Semi-Lagrangian Method

 Pros:

* Unconditionally stable for linear Semi-Lagrangian
advection (no CFL restriction).

* Very good at resolving fronts,
sub-grid features.

@
e Cons: / /

* Not strictly conservative. t"

* Grid search and interpolation. Li—1 i  Ti+1
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Reference Map
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Semi-Lagrangian as the Reference Map
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Gradient of the Reference Map
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Contours of V¢ vs. Adaptive Mesh
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Volume Preserving Projection

1. Advect the Reference Map
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1 — det(VE) for the Single Vortex example

2. Project onto the Volume Preserving Space

Solve for the adjoint A:
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3. Reconstruction
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Single Vortex
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Mass Loss for Single Vortex
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Slotted Circle
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Summary

1. Reference map formulation provides a metric for
measuring the deformation of the space.

2. Volume preserving projection minimizes mass loss.

3. Together, this preserves interface location and
prevents mass loss.
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