Semi - Lagrange Notes

These notes are intended for use by coders.

The equations are written using non - standard
multi - character symbols which appear in the
computer code. These equations have first been
derived using vector notation and subsequently
expanded for detailed coding.



Stable extrapolation Two Time level scheme
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Two Time Level Semi-Lagrangian Semi-implicit
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The correction can be viewed as semi- Lagrange Laplacian.
The correction can also be weighted with a factor g.
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The terms of theform F™  are approximated :
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The surface pressure equation.

We need an expression for gf s,
start with continuity :
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Vertical discretization yields :
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From the vertical finite difference :
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which simplifies to:
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as required by the vertical finite differencing.



We now discretize in time while adding the correction term
at every level. The final prediction eq.for the surface

pressure is:
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The correction term:
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The final form of eq. 9 is therefore:
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Grouping arrival and departure point contributions :
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For the semi-implicit solution we write, noting that
the vertical sum at arrival points collapses for 6" and 6/, :
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Semi-Implicit Semi-Lagrange

Momentum equations :
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This result is identical to the Eulerian forward step formulation.
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mass adjustment for slg
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These equations have the same form as the semi-implicit
system for the solution of the dynamic part.
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A piecewise linear Lagrange polynomial.

A piecewise quadratic Lagrange polynomial.




p(a)=f(a), p'(a)=f'(a),
p(b)=f(b), p'(b)=1(b)
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