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l. Droplet Concentration (N,) from MODIS

Daytime-only droplet concentration is derived from
MODIS-observed cloud droplet effective radius (r.) and
cloud liquid water path (LWP) using the relationship
seen below. Results are for four Stratocumulus (Sc)
regions in the eastern subtropical oceans.
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Il. Lagrangian Framework

This Lagrangian routine samples cloud scenes that
originate in our four Sc regions and advect offshore and
equatorward!. Winds driving the trajectories come
from the ERA-Interim reanalysis. Trajectories are run
for 48 hours. Sampling occurs at ~1:30 and ~13:30 local
times as the A-train passes over each scene. Droplet

concentration is only sampled at 13:30, in daylight.
Around 160,000 trajectories were run from 2007-2010.
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l1l. Cloud Controlling Variables
Planetary Boundary Layer (PBL) depths are derived from the e
difference between MODIS cloud top temperature and ERA- PN
Interim SST using a parameterized lapse rate and a tuning
algorithm based on co-located CALIPSO-observed cloud top
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Lower tropospheric stability (LTS) is the difference in potential
temperature between 700 and 1000 hPa. Potential temperatures
are sourced from the ERA-Interim reanalysis.
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Entraining specific humidity (q) is the specific humidity directly
overlying the inversion that separates the PBL and the free
troposphere. Both g and the inversion height (used for this

= calculation) are sourced from the ERA-Interim?.
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10-meter wind speeds are also sourced from the ERA-Interim
reanalysis.

V. Mean Lagrangian Behavior
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and wind speed.

V. Effects of Predictor Variables on N, Evolution

Predictor variables are converted to anomalies (‘) with
respect to their seasonal and diurnal cycles. Variability
for all predictor variables is normalized. Residual AN, is
defined as the Lagrangian change in N, relative to the
mean evolution expected along each trajectory?, and is
calculated for trajectories within each o-bin of our
predictor variables. Predictor variables are measured
at night, between both daytime N, observations.
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Results show N, has the largest sensitivity to overnight
precipitation and PBL depth, with N, declining in deep

precipitating PBLs. Droplet concentration also declines
with increasing wind speed or decreasing LTS or q.




