Options for Semi-Lagrangian Trajectory Calculations

Averaging rule: Mid-point/Trapezoidal
Interpolation: Linear/Cubic

Here we compare mid-point rule and trapezoidal rule for the calculation of
displacements Ar in the semi-Lagrangian scheme.

The mid-point rule (a time mean followed by a space interpolation) can be described as
follows:

ar' =¥l )+V2(Z A1) (A /2)= Ay,

where i 1s for iterations being made due to the non-linear nature of the process, while the
trapezoidal rule (a space interpolation followed by a space-time mean) can be written:

v(r,r)+ V(t —At,r —Ar'"" )
2

V,+V,

Ar' = At = At

Changing rule is fairly straightforward except for the ‘horizontal’ on the sphere.

Information: GEM4.2 Appendix 14. Trapezoidal rule for trajectory calculations



Mid-point rule/linear_interp

W (werdcal velocity)

Miveau: 0 mb - Efiquette: CONTROL - Intervalle: [-1.50000,-1.30000,-1 10000, ] * 1 0e+00 (m/s)

Prewision 04 heures valide 04:00Z le 01 janvier 1998

189042
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1.30000
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0.70000
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0.30000
0.20000
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-0.5000C
-0.7000C
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-1.1000C
-1.3000C
-1.5000C
-2.05807

Trapezoidal rule/linear_interp

W (verdcal velocity)
Hivean: 0 mb - Etiquette: TRAPEZE - Intervalle: [ 50000,-1 30000,-1.10000, ] * 1 0e+00 (s}

Mid-point rule/cubic_interp

Prewision 04 heures valide 04:00Z le 01 janvier 1998

189373
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-2 06085

W (vertioal velosity)
Nivesn: 0 imb - Exquerte: CUBIC - Intervalle: [-1 50000,-1.30000,-1.10000,...] * 1.0e+00 (mis)

Prevision 04 heures walide 04:00Z le 01 janvier 1998

188880
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205422

Trapezoidal rule/cubic_interp

W (vertical velocity)
Nivesn: 0 wb - Erquerte: CUBTRAP - Intervalle: [-1.5000

|dealized Flow past Topography (Schar’s case): Trajectory calculations using ...

Prevision 04 heures walide 04:00Z le 01 janvier 1998

1.89371
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0.20000
0.10000
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-0.4000C
-0.5000C
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-1.3000C
-1.5000C
2068172




Trapezoidal rule
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