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Local Truncation Error
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discretized exact

This is solved exactly.



Numerical Diffusion
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How does the numerical diffusion 
depend on the grid resolution?

numerical diffusion:



Numerical Experiments
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Numerical Experiments
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Alfvén Wave Damping
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wave propagation:

wave damping

damping parameter:

numerical damping:

Perform linear Alfven wave simulations and 
measure the numerical damping.



Alfvén Wave Damping
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Alfvén Wave Damping

8

0.0 0.5 1.0 1.5 2.0

t ×107

10−11

10−10

10−9

10−8

10−7

10−6

10−5

B
x m

ax

n = 16
n = 32
n = 64
n = 8
n = 128



Alfvén Wave Damping
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Acoustic Wave Damping
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Workshop
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Demystifying Numerical Dissipation
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Conclusion

Numerical viscosity and diffusion can be calculated analytically.

Find numerical diffusion in numerical experiments.
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Dependence on time step and resolution.
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