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Figure 2. Vertical profiles of means (panels a.-c.), mean errors (biases) (panels d.-f.), and root mean squared errors (panels g.-i.) of various

CAM configurations for horizontal wind components u (left column) and v (center column) and overall horizontal wind magnitude |Uh|

(right column). Observations are also included in the mean profiles. Note that panels a. and b. are reproduced from Fig. 1a,c.

3.2 Thermodynamic Profiles380

While we only change equations related to u′
hw

′ in PM-O, it is worth considering how these changes may feed back onto the

atmospheric state and therefore modulate thermodynamic profiles (T and Q) and their fluxes. It is revealed in Fig. 4 how the

predictions of thermodynamic quantities also change when the prognostic u′
hw

′ formulation is introduced. Figure 4a displays

profiles of θ rather than T itself to highlight the stability of layers. The default run features a sizeable cold bias for all altitudes

below 2.5 km, a cold bias that is only slightly changed (on the order of a tenth of a Kelvin) in PM-O. In observations, the385

domain mean Q profile features a “dry nose” around 1 km and a “moist nose” around 1.7 km while both model configurations

predict a smoother decrease in moisture with height, meaning they both have moist biases around 1 km and dry biases around

1.7 km altitude. Both configurations also have a dry bias in the lowest 500 meters. Although the directions of these biases are

consistent between model configurations, their magnitudes do change on the order of a few tenths of g/kg. The dry bias below
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