Higher order schemes in time for the surface quasi-geostrophic system under location uncertainty
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LU framework: based on the following decomposition of the Lagrangian velocity in two

components

dXt = ll(Xt, t)dt -+ O'(Xt, t)dBt

one can compute the stochastic transport operator:

1 1
Db :=dib+v* - Vb dt + adB; - Vb — §V - (aVb)dt, vi=u-— §V ca—o0(V-o)
Therefore, the surface quasi geostrophic system under location uncertainty is:
(Db =0,
\ b= N(_A)1/2¢7
\u= V4,

The Milstein scheme for the first equation is:

by = by, + f(bs,) At—z g™ (be JAB™ + / / b.))dBEds™
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Numerical results
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