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ABSTRACT 
 
Studies show that atmospheric cloud properties closely link to land-surface shortwave radiation and 
meteorological properties, which are critical to ecosystem processes. However, based on three major 
Numerical-Weather-Prediction reanalyses (ERA-Interim, NCEP/NCAR Reanalysis I, and NCEP/DOE 
Reanalysis II), climate models exhibit significant underestimation of their cloud properties, and the cloud 
properties are strongly related to 2-m relative humidity. The cloud fraction biases in the two NCEP 
reanalyses increase (decrease) with the relative humidity (temperature and specific humidity), but the 
cloud fraction biases in ERA-Interim show no relationship (an increase) with the relative humidity 
(temperature and specific humidity). These results highlight the need of improving the accuracy of 
modeling the interactions between atmosphere and land-surface properties. 
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