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MOTIVATION

e State-of-the-art gravity wave (GW) parameterizations:
steady-state approximation — resolved flow forcing only
via wave breaking and critical layers

DIRECT GW-MEAN-FLOW INTERACTIONS: COUPLED RAY-TRACING EQUATIONS

Theory Wave field Mean-flow

Split up the flow into a mean and a

wave part: f = f + fu _ Nkm Oy 10
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Removing the steady-state approximation — transient
modeling of GWs: direct GW-mean-flow interaction

Assume scale separation between 1
the two: H,,/H,, = ¢ << 1 ] k dyv- e _
(k2 +m?2)1/2 dz dz

Topic #1: relative importance of wave breaking and di-
rect GW-mean-flow interactions with respect to the forc-
iIng of the resolved flow in idealized studies
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Insert the above in the governing
egs. and order terms equal in O(e) (Grimshaw et al., 1975, Achatz et al., 2017)

Topic #2: implementation of a transient GW parameteri-
zation in the ICON GCM including direct GW-mean-flow
interactions

IDEALIZED STUDY WITH A TOY MODEL

PHASE-SPACE REPRESENTATION
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IMPLEMENTATION IN THE ICON GLOBAL CIRCULATION MODEL
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