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) What are 3D Radiative Effects?
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Sub-pixel Effects of neighboring pixels
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Importance of understanding 3D
effects
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Earlier studies

For oblique sun,
clouds appear too thick & forward reflection is too low
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How are 3D effects studied?

* Theoretical simulations of horizontally
Inhomogeneous clouds and application of 3D radiative
transfer;

* Statistical analysis of satellite data and products;

e Combination of theoretical simulations with a




Theoretical simulations

Test datasets are realizations of “realistic”

stochastic cloud models
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MODIS data

Examine MODIS data: how frequently 3D effects influence the
measured radiances and the retrieved cloud properties:

*Optical thickness
*Particle effective radius
*Cloud water path




Toward sun Away from sun

Tfront > Tbehind Tfront < Tbehind




March & Sept. 2001

NH & SH, Latitude » 45°
120 images (107+ pixels)
2000 km x 450 km

Solar zenith angle » 40°-60°
1 km radiance, cloud products
All clouds (e.g., ice & liquid)
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Procedure for MODIS images
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Symmetry at 11 mm
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