
1 FAQ 01: Noisy divergence-free velocity �eld

despite

Under special circumstances, initialization of a velocity �eld in grid space can
lead to arti�cial oscillations with the spectral transformation. Such a velocity
�eld can be found in [1] and is e.g. given by

u(λ, θ) = sin2(λ/2) sin(2θ) (1)

v(λ, θ) = 1/2 sin(λ) cos(θ) (2)

ψ(λ, θ) = sin2(λ/2) cos2(θ). (3)

Setting this up in velocity space (u, v)T �eld results in a non-divergence free �eld.
This particular �eld of Case-1 is not smooth at the poles (not in�nitely di�eren-
tiable). This means that it is not bandwidth limited: it can be described accu-
rately only by an in�nite expansion of SH. In this case, an SH truncation breaks
the divergence freeness. It is as if the divergence freeness is ensured by ever
adding an addition An example is provided in folder faq_01_divergence_freeness.
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