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TO ACCOUNT FOR THE  EFFECTS OF 
AEROSOLS IN CLIMATE  MODELS: 

Need the column extinction optical  depth ( Q  

-- Currently the state-of-the-art  for  operational 
satellite retrievals 

Need mean effective aerosol 
microphysical  properties 

-- Single  scattering phase  function and albedo 

-- These map to Size Distribution (r ) Shape, 
and Indices of Refraction (nr, k;) 

Need aerosol vertical  distribution 

Summary: Need constraints on ET,, r,,  nr, ni 3 8z shape 



NEW MULTIANGLE CAPABILITY - =  

MORE INFORMATION  ABOUT 
AEROSOLS 

How will MISR contribute to the global 
aerosol picture needed for climate 
change  studies? 

Based on simulations over cloud-free, calm ocean,  for 
pure particle types: 

Aerosol Extinction Optical Depth (z,) 

-- Determined to at least 0.05 or 20%, whichever is larger, 
for common aerosol types except soot, even when the 
particle microphysical properties are poorly known. 

Particle Size (r,) 

-- “Small,” “Medium,” and “Large” size discrimination 
across Accumulation Mode sizes -- key for vis spectrum 

Indices of  Refraction (nr, ni) 

-- Two to four compositional groups 

Spherical vs.  Nonspherical for  Sahara  dust  indices 

Poorer Sensitivity for ni >- 0.008 (Black Carbon) 



How can MISR contribute? 

Can not in general nail  down everything we  need to 
know to model the effects of aerosols, even over cloud- 
free,  calm ocean, without introducing other information 

Can  distinguish  air masses containing  different 
aerosol types - a major step beyond current operational 
satellite aerosol retrievals, which obtain only optical 
depth, based on entirely assumed particle properties 

Use MISR to  get  the  large-scale,  time- 
varying  picture of air masses containing 
different aerosol types 

- 

Rely on field  measurements  to  give 
detailed  microphysical  properties of 
aerosol within each  air mass 

"" 
"" > Complementary Efforts 
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Evaluating Agreement Between 
Comparison Models and Measurements 

4 Variables summarize the information in 18 Measurements 

where pmeas is the simulated "measured" radiance, pcomp is the simulated radiance 
for the "assumed" comparison  model, I and k are the indices for wavelength  band 
and camera, N is the  number  of  measurements  included in the calculation,w,  is 
the weight for terms  related  to camera k ,  and <w,> is the average of  the  weights 
for all the cameras included  in  the  sum.  The  absolute calibration uncertainty  is: 

The variance of all (M) pixels in a patch  is: 

With: 

Also, x2spcc (similar to x2geom, but normalized  to  band 3) and x2maxdev, which is largest 
term in ( I ). 
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Patch 2 

Fig. 2 





atm-stats index = 0, windspeed index = 1 
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