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Locations of Fluxnet Sites Analyzed 



Surface Temperature: NARR vs. Obs. 

• NARR surface temperature SYSTEMATICALY 
higher than sites’ observations 

• Evoke us to examine the incoming solar 
radiation 



Linear Regression Analysis 

• Geometric Mean Regression (GMR) 
▫  Allow both errors in two vectors (fitted data) 

▫  Do  least square regressions twice 

▫  Geometric mean of the two 























A Brief Summary 



GCM 



This evoke us to examine the absorbed 
solar radiation by the surface that 
people worked out recently 



Trenberth et al. 2009 









“the most realistic published 
computations to date” (Trenberth) 





Zhang et al. 2004 

•  Produce the ISCCP-FD version of radiative 
fluxes based on ISCCP cloud data and radiative 
transfer model 

• Model: the NASA Goddard Institute for Space 
Studies (GISS) radiative transfer model 

• Data: improved ISCCP cloud climatology 



Kim and Ramanathan (2008) 

•  Provided updated estimates of solar radiation 
• Making use of many space-based measurements 
•  The model has new treatment of water vapor 

absorption and aerosols 
•  Their results were validated by surface 

observations 



Qian et al (2006) 

• Using NCEP-NCAR reanalyses, but the 
reanalysis cloud cover shows a trend that is not 
evident in station data. 

• Make use of available station data of cloud cover 
anomaly to adjust the reanalysis monthly surface 
solar radiation anomaly 

• Data used: CRU_TS_2.02 cloud cover data 
•  Sr,adj=(Sobs,m/Sr,m)Sr 



So … 

• Estimates of surface radiation fields based on 
satellite observations have become available 
recently; however, they are relatively short in 
length and often affected by errors in satellite 
observations of clouds and other atmospheric 
properties, as discussed below 

                                                                  (Qian et al. 2006) 



The most uncertainties come from the 
spurious cloud cover record 

•  Failure in satellite observation 

•  Failure in modeling results 








