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3D radiative effects in the atmosphere

3D world 1D approximation

1D approximation:
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Steps toward 3D radiation in applications

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




Understanding impacts of 1D approx. in 3D world

Improvements in 3D simulations:
Speed, polarization

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

Channeling (Cannon 1970)




Impacts on deep convective clouds

Modest immediate impact on development of deep convective clouds
(OO0 Hi, Frame, Cole)

Cloud water and ice
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Solar heating




Impacts on large-scale solar heating
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Impacts in cloud remote sensing
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How frequently the observed viexangle
dependence of reflected sunlight matches
1D calculations?

How big are the brightnesdifferences
between neighboring pixels?



Impacts in cloud remote sensing: water content

—— bias, std. MODIS
—— bias, adb. MQDIS

AMSR-E - MODIS LWP bias (g m™?)
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Impacts in cloud remote sensing: droplet size
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Impacts in aerosol remote sensing

LES Cloud Nadir Reflectance (0.55 um)
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Mitigating 3D impacts: cloud remote sensing

Two sample scenes out of 1000
from dynamical simulations

Srﬁv?‘ = 8

Neural net reduces errors of 1D
retrievals by half or even twhirds
by using multiple views and texture
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Mitigating 3D impacts: aerosol remote sensing

Wen et al. (2005)



