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•  A significant advantage of the 
MISR CTH retrieval is that the 
technique is purely geometric 
and has little sensitivity to the 
sensor calibration.   

•  The retrieval has been the 
focus of several studies 
including Marchand et al. 
(2007), Naud et al. (2002, 
2004, and 2005a,b), Seiz et al. 
(2005), Marchand et al. (2001). 



¨  Terra satellite launched December 1999 => We now have more than 13 
years of data from MODIS and MISR. 

  

 
 
 

 

¨  Do these data show any changes on time-scales 
longer than a year ? 

 

   

MISR (ΣCF = ~80% )   MODIS (ΣCF = ~64% )   
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Δmean = -0.39 % 
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Automated  
Large-scale classification 

ERA-Interim surface 
pressure plus 
T, U, V, RH, on 7 
vertical levels. 
 
1997-2012, 4x daily. 

All 
states 
distinct 

? 

NO 

Done 

Objective is to divide the wide range 
of large-scale weather patterns into a 
finite set of types with distinct cloud 
occurrence profiles. 

Aggregate 
nearby states to 
obtain desired 
number of obs. 
per state. 
 
 

Remove 
smaller of two 
states. 





Δmean = - 1.24 % 



Δmean = - 0.07 % 





ΔCFtotal ≈ (ΔCFi )*
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¨  There has been a reduction in optically thick (OD > 23) cloud amount 
over much of the  NH & SH extratropics over the past decade. 
¡  Not likely due to calibration drift. 
¡  This means a reduction in “Bright Pixels” 
¡  Not necessarily climate change … could be low frequency variability 

¨  This change does NOT is not due to a change in the distribution of 
large-scale dynamical states (as identified by an atmospheric 
classification), but relatively subtle changes in position and strength 
of baroclinic systems. 
¡  These changes are consistent with an overall strengthening of the Sothern Annular 

Mode, and consistent with an expansion of subtropical belts. 
 

¨  Looking Forward  
¡  Is there a detectable radiative impact ?  
¡  Correlation with monthly SAM indexes. 
¡  Examine MODIS AQUA by state  à wider swath à more samples. 
¡  Are there changes in other cloud properties (e.g. Effective Radius) ? 
¡  Examine structure of CloudSat observations by atmospheric state.  
¡  Other extratropical regions. 
¡  Do climate models capture this trend ?  (NEED MISR simulator output!) 
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Correlation  
Coefficient 
MISR w/  
AAO = - 0.30 
Ps anom = -0.54 

















Sample can be a 
scalar or vector 

Statistic/ 
Mean 
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Parent 
Population  

Requirement: sufficient 
“independent” samples 
in original samples to 
represent the true 
distribution ! 

True 
distribution 

Distribution of 
Mean values from 
resamples 


