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MODIS, ASTER and CERES Obervations!

Executive Summary!

Monte Carlo Simulations!

CERES Cloud Forcing and Correction of AOT!

Detailed  analyses on a MODIS image collocated with an ASTER and CERES 

image near the SGP site of the ARM Program include (a) analysis of MODIS AOT, 
cloud mask, pixels for AOT retrieval; (b) Monte  Carlo simulations of 3D cloud 

radiaive effects; (c) using CERES cloud forcing to a simple model to correct cloud 
adjacency effects. We found:!

1. MODIS AOT increases near cloud edges.!

2. Cloud-Rayleigh scattering above cloud still a major mechanism for 3D cloud 
adjacency effects at shorter wavelengths!

3. The cloud radiative effects are pronounced within ~10 km to cloud edges.  The 
effects still exist at a distance 30km from cloud edges for 0.47 micron.!

4. MODIS selected pixels for aerosol retrieval appear not contaminated by clouds 

5. CERES radiative forcing can be used for correcting cloud adjacency effects!
6. AOT after the correction still show increases near cloud edges indicating other 

mechanism responsible.!

Increase of AOT near cloud edges!

Increase of CERES flux near cloud!

The isolated cloud is thick!ASTER image show details!

Average radius ~20"m!

70% in ice phase!

MODIS Cloud Mask and Selected Pixels!

MOD04 cloud mask ! MOD06 cloud mask!

MOD04 cloud mask is clearconservative. Compared to the !
ASTER image, no evident cloud contamination is found. !
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3D Cloud Effects

0.47"m!

A radiation belt ~10 km around cloud edges. The effects still exist even 
at a distance of 30 km from cloud edges for 0.47"m.!
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Cloud – Rayleigh scattering is still a major mechanism for !
the enhancement at short wavelengths.!

2 km from cloud! 5 km from cloud!

Cloud top ~5km!
aerosol 

surface 

Rayleigh total 

0.47"m!

0.66"m!
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3D Cloud Effects

Radiative  forcing is the driving force to enhance the clear!
sky reflectance. CERES cloud forcin is used for correcting AOT.!

April 30, 2006.!

(36.976°N, 97.202°W )!

SZA = 28°, SAZ=141°!

Left: Original MODIS AOT at 0.47"m. Right: Corrected AOT. A 
substantial correction up to 0.08 is made near cloud edges. !

Left: Original MODIS AOT at 0.66"m. Right: Corrected AOT. A 
relatively less correction up to 0.02 is made near cloud edges. !

Conclusion: CERES cloud forcing is  very useful and practical 
for correcting MODIS AOT. Increase of AOT near cloud edges 
after the correction indicates other mechanisms.!

0.66"m!

MODIS Science Meeting 2010!


