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1D approximation: 

3D world 1D approximation 



Estimate the impacts of 1D approximation 

Mitigate the impacts 

(3D corrections or fully 3D calculations) 

Develop remote sensing methods that gain 

new information from 3D radiative processes 



Channeling (Cannon 1970) 
Improvements in 3D simulations: 

Speed, polarization 

Intercomparison of 3D Radiation Codes 
   (Online 3D calculator, public code, reference results, book) 



Modest immediate impact on development of deep convective clouds  

(OõHirok, Frame, Cole)  

Solar heating 

Cloud water and ice 



Cole and Barker (2005) 

All clouds in a monthlong global  

4 km-resolution simulation 

Radar measurements of cloud water 

content at DOE sites 

-0.3 W/m2 -4.1 W/m2 -1.2 W/m2 

Multiyear full-day (24 hour) average difference between 

2D and 1D calculations of reflected sunlight 

Várnai (2010) 

Distance (km) 



How frequently the observed view-angle  

dependence of reflected sunlight matches  

1D calculations? 

How big are the brightness-differences  

between neighboring pixels? 

Di Girolamo, Liang, Platnick (2010) 



Seethala and Horváth (2010) 



Zhang et al. (2012) 

Illuminated 

Shadowed 



 Várnai et al. (2013) 

0.55 µm reflectance 

R3D ð R1D 

Global yearlong dataset 



Two sample scenes out of 1000  

from dynamical simulations 

Frank Evans 

Neural net reduces errors of 1D 

retrievals by half or even two-thirds 

by using multiple views and texture 



Wen et al. (2005) 


