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ABSTRACT 
 
Land-surface-atmosphere interaction has been received increasing attention in the past a few decades. The current 
land surface models and parameterizations are concerned with their performance when coupled to atmospheric 
models. Compared to many other land surface variables, e.g. surface humidity, water vapor flux and aerodynamic 
resistance, land surface albedo has a direct and distinct impact on the global energy budget through the partition 
between reflected and absorbed solar flux by the surface, and therefore should not be undeservedly neglected in the 
estimate of temperature and diurnal cycle of the boundary layer. Over the oceans, the surface albedo has been well 
estimated, both because of the singularity of surface type over the oceans and because of the extremely low 
reflectances that can be accessed through laboratory experiments. In contrast, over land the surface albedo has a 
strong seasonal dependence and may dramatically vary from 0.09 for coniferous trees to as high as 0.9 for fresh deep 
snow. The present study synthesizes knowledge of the land surface albedo, mainly paying attention to its impact on 
the coupled land and atmospheric models. Available observations from ground-based and airborne instruments are 
summarized for various land surface types and compared to the modeling efforts used in General Circulation Models 
(GCMs) and satellite retrieval of atmospheric properties. A number of numerical schemes for simulating radiative 
transfer within land surfaces are analyzed in order to improve our understanding of the direct effect of surface albedo 
to model simulations of the atmosphere. In addition, the surface albedo feedback to the coupled atmospheric model 
and its predictions is also discussed. 
 
 
 
__________ 
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. 

BNL-98969-2012-AB 


