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overview 

> review of past problems 
> issues with albedos 
P issues with optical depths 
P measured heterogeneity 
P multi-angle (MER) solution approaches 
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Comparison of 1 D vs 3D and external (solid) vs internal 
(dashed) heterogeneities. [Loeb, Varnai and Davies, JGR '971 
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Cloud top bumps have a large influence on 
nadir reflectances at oblique sun angles -. I 
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Spatial homogeneity test 
(Genkova and Davies, GRL) 

> 16 orbits on April 9, 2001 
> 8.8 km nadir radiance within k 5% 
> exclude ice sheets (65"N, 55"s) 
> exclude clear ocean 
> homogeneity pass rate 

1.3 (k0.3) % 
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Angular Homogeneity Test 
(Horvath and Davies, GRL) 

P use IPA optical depth retrievals 
P i nde penden t I y camera- b y-ca mera 
P tolerance of ,+ 5% in optical depth implies 

homogeneous 
P apply to entire orbit 

avoid sun glint views 
avoid other uncertain sutface reflectivity (thin 
clouds) 
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Exploring the effect of cloud 3-dimensional structure 

Homogeneous example 

on retrieval of cloud properties 
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The combination of MISR's spatial resolution and multi-angle data permits testing 
conventional assumptions used in satellite retrieval of cloud properties. 

Significance: Conventional 1 -dimensional radiative transfer theory assumes cloud 
horizontal homogeneity. MER data indicate that this situation occurs < 10% of the 
time. 
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Good agreement with 1 D theory for homogenous scenes 
- can retrieve microphysical properties 

150 km 

*MISR data 
+Art 15; Tau=30; Mean Err=2.6? 

d 
1 ' 1 ,  I I I , .  

ART 14; Tau=20; Mean Err=3. 
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+Art 15; Tau-12; Mean Err=11.9% 
+Art 19; Tau=l9; Mean Err=l2.1% 
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High density 
winds 

Path 227 
Orbit 6964 
Block 55-60 

Standard: 70.4 km 

EG U/AGU/EGS '03 

12 

9 

6 

3 

0 



High density 
winds 

Path 227 
Orbit 6964 
Block 55-60 

Standard: 35.2 km 
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Albedo Improvements 

P Deterministic, stochastic and solid angle 
local albedos 

P Expansive albedo 
P Restrictive albedo 
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