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IPCC Forth Assessment Report: 

Working group 1 [IPCC AR4, 2007] 

The influence of the greenhouse gases are 

clarified but the effect of aerosol and cloud 

has big uncertainty. CO2 has the strong 

heating effect, and effect of the albedo of 

the cloud and the aerosol has cooling.  

Influence of cloud feedback on annual 

variation of global mean surface 

temperature [Tsushima and Manabe, 2001] 

The climate models and the obsevation 

based analysis shows the different cloud 

feedback sensitivity 





Analysis algorithm 



Analysis algorithm 

 

  CAPCOM 
   Comprehensive Analysis Program for Cloud optical Measurement 

  

   Satellite base cloud optical properties analysis algorithm 

   Water cloud and Ice cloud optical properties are available 

   ADEOS-II/GLI standard product algorithm 

 

  EXAM SYSTEM 
   Extreme speed and approximation module Multiple-drive system 

 

   High speed RB solver by function approximation by NN based on RSTAR 

   TOA and Surface radiation fluxes (SW, PAR, UVA, UVB) are available 

   Semi-real time analysis become by high-speed NN radiation solver 



Cloud optical thickness estimation from  GMS-5/SVISSR [Takenaka et al. 2009] 



















Atmospheric radiation budget product samples  
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SKYNET site validation 



y=0.992x+33.54 

r=0.93 

rms=79.41 
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Global analysis 



Estimation of SW radiation budget  

                         using five geostationary satellites 

○ Calibration scheme 

○ Analysis algorithm 
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Downward Shortwave flux at the surface 



Global flux 

Direct Diffuse TOA upw 





Validation of GCM surface SW radiation 















EXAM SYSTEM 

SPRINTERS 
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EXAM SYSTEM 

SPRINTERS 
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EXAM SYSTEM 
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Application to PV power generation 





Global flux 

Direct component Diffuse component 



Instantaneous Daytime mean 







東海大学ソーラーカーチーム 

World Solar Challenge (WSC)   



Conclusion 
 

Estimation of SW radiation using five geostationary satellites  

    Global SW flux product is available. 

    SW, PAR, UVA, UVB flux at the surface and TOA. 
 
Validation of GCM surface downward SW flux 

   “SPRINTERS” and “EXAM SYS” indicated same trend 

    (this is zonal mean, therefor planetary surface solar flux is same)  

  => TOA and surface net radiaiton 

   

Application of PV power generation 

    We try to evaluate correspondence relation  

     between satellite estimate SW flux and PV power 

 => Good relation is found, We have possibility of  

       monitoring of PV power generation in global scale. 

 


