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Recommendation: Accept after a minor revision.

General evaluation: The authors have described the implementation and performance
of two modifications intended to alleviate the systematic bias in simulating stratocu-
mulus clouds over the subtropical southeastern Pacific. The two modifications are (1)
the elimination of background vertical diffusion above the inversion and (2) the incor-
poration of a stability parameter based on the cloud-top entrainment instability (CTEI)
criterion. The latter limits the strength of shallow convective mixing across the inver-
sion. Their results show that the individual modifications make relatively very marginal
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improvement in the simulation of stratocumulus clouds. However, the combination of
the two modifications substantially improves the skill of the model in simulating the
stratocumulus cloud deck over the Southeast Pacific. They argued that the nonlin-
earity arises as the effects of both modifications reinforce each other to trap moisture
below the inversion. In addition, the cloud-top radiative cooling is suggested to play
a role in enhancing turbulent mixing in the planetary boundary layer and help main-
tain the stratocumulus cloud cover. The paper is well-organized and well-written. The
paper however can be further improved if some points below are taken into account.

Specific Comments:

1. The authors compared the one-month simulation with the climatological monthly
mean satellite observations. Since satellite data are currently available from MODIS
for cloud fraction and liquid water path, I am curious why the authors have not used
the observations during the same time period in their comparison, for example, those
in Figs. 2, 4, and 17. The vertical cross section of cloud properties may also be
found somewhere. The authors can refer to Wyant et al. (2010) for more relevant
datasets for comparison. 2. The stratocumulus deck core over the Southeast Pacific
is around 10-15oS. Could the authors show some vertical-longitude cross-sections at
10oS, as shown in some previous studied, such as in McCaa and Bretherton (2004)
and Wang et al. (2004a and b, 2005)? At this latitude, the cloud deck is generally more
stable and persistent than that at 20oS, where synoptic disturbances force much larger
variability of stratocumulus clouds. 3. When the authors discussed the mechanism for
the cloud-top radiative cooling, they attributed the enhanced cloud fraction to a positive
feedback, which is a local process. In Wang et al. (2005), they elaborated a positive
feedback between the stratocumulus clouds and cloud-top radiative cooling through
large-scale circulation feedback. Could the authors mention that possibility or examine
the processes in their model results? 4. The authors also mentioned the possible
effect of cumulus parameterization (RAS) in their model simulation. For example, in the
second paragraph on page 18480, they wrote “RAS helps to produce clouds through
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the detrainment of cloud water at the cloud top”. I am not quite sure how active of deep
convection in the studied region. Have the authors looked at the details in this regard?
This needs to be examined if this is the case.
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