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Figure 14. Domain-mean, time-mean, vertical profiles for the components affecting the time tendency of u′w′ (top row) and v′w′ (bottom

row) for PM-O (left column) and PM-X (right column) as described in Eq. 3.

Further improvements in the prediction of boundary layer wind profiles are observed (as measured by root mean squared

error in the relevant layer) when the experimental formulation of the turbulent length scale L as first described in Guo et al.590

(2021) is included, and the relevant parameters are quasi-optimized. This suggests a more flexible, regime-specific strategy for

estimating L in GCMs can provide further improvement in the vertical structure of u′
hw

′ and subsequent wind profiles in these

regions. These results do not point to any particular set of parameters leading to the best predictions but rather demonstrate that

model predictions of boundary layer structure are sensitive to and can be improved via the tuning of these coefficients. While

we only evaluated a subset of targeted dissipation permitted by this experimental length scale treatment, other possibilities,595

such as the additional damping of the third-order moment of vertical velocity in stable layers described in Guo et al. (2021),

merit further study.

This study is a targeted regional investigation and as such, the improvements seen here cannot necessarily be generalized to

the global climate system without further exploration. Reductions of errors in any particular run here do not necessarily imply

that that run would generate better predictions globally. A parameterization that improves the structure of the boundary layer in600

a steady-state shallow cumulus regime over a relatively homogeneous calm ocean might also make predictions worse in regions

with more orography and heterogeneous dynamical forcing. Model grid spacing is still on the order of 1◦ in mountainous
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