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From July 2003 and January 2004 MODIS Terra and Aqua Level-3 data we have built
a climatology of the following quantities:

q is either the total optical thickness τ or the total water path W. These quantities are
measures of cloud horizontal inhomogeneity: the smaller they are, the larger cloud
inhomogeneity is. χ is the scaling factor in the “effective thickness approximation”
of Cahalan et al. (JAS, 1994), while ν is the shape parameter of the gamma
distribution (observed PDFs of q have been found to resemble gamma PDFs).

The figures in this poster show results in terms of χ which is probably more
intuitive: if the mean q of a region is scaled by χ and used to calculate the albedo, the
outcome is often pretty good, i.e., close to the Independent Pixel Approximation
(IPA) albedo.

The inhomogeneity parameters are calculated for each day of the month for each
1°x1° gridpoint (we use D3 data). Then they are averaged in time (monthly
averages) and/or space (zonal, hemispheric, global averages) using cloud fraction as
weight. The calculations are performed separately for the “ice” and “liquid” phase
as identified by the cloud phase algorithm.

The figure above shows the geographical distribution of monthly-averaged χ. The left
two panels are for liquid phase clouds, the right two panels for ice phase clouds. Top
is January and bottom is July

Is χ related to cloud fraction? The figure in the left
reveals that when the values of all gridpoints on a
particular day are plotted (orange points) no clear
relationship can be discerned. But when χ is
averaged within cloud fraction bins, a tendency
emerges for near overcast regions to be more
homogeneous on average.

The figure in the right generalizes the
above result for the entire months of
January and July and for the two cloud
phases (Terra). Optical thickness
increases with cloud fraction on average,
but χ remains relatively constant before
rising sharply for the last two cloud
fraction bins. Note that overcast is
noticeably different than almost overcast.
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Dependence on phase and season

Dependence on cloud fraction

Global scale details

This is the  monthly zonal distribution of χ 
for Terra. One can see liquid and ice phase
differences and their seasonal changes.
Note the large changes in the midlatitudes.

While the Terra global χ values for the
liquid and ice phase are similar (see the
tables) the histograms of χ derived from all
available gridpoint values are wider for
the ice phase.

The figure above is a standard boxplot constructed
from the 31 global daily values of χ for each month.
Top is for liquid phase, bottom for ice phase. The
plot summarizes day to day variability, seasonal
and platform differences.

These tables are for those who love details. The table above shows dependence of global
values on method of calculation (Terra). “1” means that the inhomogeneity parameters were
derived from moment SDSs and “2” that that they were derived from histogram SDSs. The
tables below are almost self-explanatory
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