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Figure 4. Domain mean vertical profiles from observations, CM1, ED-O, and PM-O for potential temperature (θ) and water vapor mixing

ratio (Q).

would not occur in the single-column model in L19 (which applies a large-scale nudging to specify the mean state fields that

are used by the subgrid turbulence scheme).

4 Results of the Experimental Vertical Turbulent Length Scale Formulation

4.1 Dynamic and Thermodynamic Profiles405

The impact of applying the experimental estimate of L in simulations can be assessed using the ED-X and PM-X results.

Recall that these runs either diagnose momentum fluxes via eddy diffusivity or prognose them directly as above but add an

experimental modification to how L is calculated. Results for these simulations are shown in Figs. 5 and 6, which are similar

to Figs. 1 and 4 except they include the additional CAM configurations with the experimental formulation for L using the

coefficient values described in Section 2.3.410

Like PM-O, both experimental length scale runs ED-X and PM-X have an easterly jet that is more narrow. Unlike PM-O,

however, (which has an enhanced easterly wind bias at the jet maximum), PM-X features a reduced easterly bias relative to

ED-O in this layer (Fig. 5a). Profiles of v in PM-X also tend to qualitatively match observations better than PM-O (Fig. 5c).

Both ED-X and PM-X produce θ profiles with cold biases a few more tenths of Kelvins smaller than both PM-O and ED-O

(particularly near and just above the jet) and Q profiles that match observations more closely than both PM-O and ED-O at415

most altitudes (Figs. 6a,b). The dry bias in the lowest 500 meters is nearly eliminated in PM-X (Figs. 6d).

How simulated wind biases depend on the time of day is described for all model configurations in Fig. 7 (based on sounding

launch local time). On plots corresponding to u and v components, red colors indicate where CAM tends to predict values that

are too negative (more easterly or more northerly) than in reality, while blue colors indicate where wind components are too
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