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These papers very clearly present the theoretical framework of
the well-mixed stratocumulus-topped boundary layer. They
were (and are) an inspiration for the student!

But they were also an inspiration for the observationalist as well
as the theorist (or modeler).

In this poster | present 3 examples of how Wayne Schubert’s
work influenced observational analyses of the marine cloud-
topped boundary layer.
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Based upon his theoretical model, Wayne Schubert specified
the external factors that control the solution of the marine-

cloud-topped boundary layer. Modern observational studies
use similar sets of variables.

Wayne Schubert's External Factors in
External Factors Current Studies
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Wayne was Right, but with Some Surprises!
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Wayne emphasized SST and divergence
(i.e. vertical velocity) in the solutions of
the mixed-layer model but
observationally inversion strength (EIS)
and horizontal temperature advection
(Tadv) are found to be most important

« As Wayne emphasized, sea surface temperature SST is very important, but it is mainly the value of SST relative to the
temperature above the boundary layer, as measured by the Estimated Inversion Strength EIS, that matters (stronger

inversions > more cloud). The independent effect of SST is smaller.

*  Wayne's non-equilibrium solutions (Part Il) showed that whether SST is increasing or decreasing following the wind was

quite important. Observations show that temperature advection TAdv is one of t
(more cold advection = more cloud). This highlights the importance of non-equi

he 2 most important external factors
librium solutions.

« The direct effect of subsidence velocity omega700 is relatively small, and counter-intuitive (more subsidence - less
cloud), but it must be kept in mind that this is the influence independent of inversion strength (Myers and Norris 2013).

Over what

are marine stratocumulus?

External Factors in Satellite Observations
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Myers et al. (2020), Scott et al. (2020)
using MODIS satellite observations,
stippling indicates 90% significance

Low Low
clouds clouds
increase 9 W = T % Y decrease
with x, W m?std. dev’  with x.

Methods for Satellite Data Analysis

The influence of external factors on inter-annual variability in marine boundary
layer clouds is observationally estimated using multi-linear regression of R on x;:

OR R is the SW+LW radiative effect of low clouds
dR = — dxl- .
axi X; is an external factor

The x;include sea surface temperature (SST), estimated inversion strength (EIS),
subsidence velocity and relative humidity at 700 hPa (omega700, RH700), wind
speed (WS), and horizontal temperature advection (Tadv) using the NOAA Ol
SST v2 and reanalysis (ERAS) datasets.
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Response to SST Increase Observational Evidence for
from Schubert's 1979 Model Time-scales of Cloud Response
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