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ABSTRACT 
 
Fuzzy cloud edges, with the transition from cloudy to clear air spanning as little as 50 m to as much as several hundred meters, are 
the battleground where the fate of aerosol indirect forcing is decided. However, measuring aerosol and cloud properties near and 
within cloud edges from remotely sensed data remains problematic because the separation between cloudy and clear air is always 
ambiguous, and because effects of the 3D nature of clouds on measurements need to be considered. Recently, we discovered a 
surprising spectrally invariant behavior in zenith radiance spectra measured by the shortwave spectrometer of the Atmospheric 
Radiation Measurement (ARM) Climate Research Facility. The relationship suggests that the shortwave spectrum near cloud edges 
can be determined by a linear combination of zenith radiance spectra of the cloudy and clear regions. More importantly, 1D 
radiative transfer calculations show that the relationship is mainly determined by cloud properties and is insensitive to aerosol 
properties and the underlying surface type. Here, we will demonstrate how 3D effects may modulate the spectrally invariant 
relationships. We will also show the extent to which the general conclusions drawn from 1D calculations hold in 3D calculations, 
which will shed light on development of a new retrieval method that works for cloud edges. 
 
__________ 
NOTICE:  This manuscript has been authored by employees of Brookhaven Science Associates, LLC under Contract No. DE-AC02-
98CH10886 with the U.S. Department of Energy. The publisher by accepting the manuscript for publication acknowledges that the United 
States Government retains a non-exclusive, paid-up, irrevocable, world-wide license to publish or reproduce the published form of this 
manuscript, or allow others to do so, for United States Government purposes. 

judywms
Typewritten Text
BNL-94990-2011-AB




