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Outline  

  
Are cloud geographical distributions changing in the 

upper troposphere? 

 

Review study of Davis and Rosenlof (J. Clim, 2012) 

 

Discuss the cirrus data 

 

Discuss methodology 

 

Present results 
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Davis and Rosenlof, JClim, 2012 
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Davis and Rosenlof, JClim, 2012 
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Davis and Rosenlof, JClim, 2012 

0                  1                 2      / decade 

ZTP 
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Davis and Rosenlof, JClim, 2012 

Changes in the Tropics ( / decade) 

ZTP 

Bold = statistically significant 
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1985 - 2010 

= 25 years 
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Input: 

Paul Lawson 

small cirrus 

size distribution 

10% 

Symbols denote observation wavelengths 
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Calculation of Cirrus Frequency of Occurrence 

SAGE  Use extinction ratio technique 

  with 0.525 and 1.02 m data 

 

CLAES Extinction > 9 10-4 km-1 

 

HALOE Extinction > 0.98  x 9 10-4 km-1 

 

HIRDLS Extinction > 9 10-4 km-1 

 

CALIPSO Use CLay file cloud counts 
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Monthly Averages - April 2007 Example 
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  Multi-year Averages 

 

 

 

 

 

 

 

 

Normalized Curves 

  Calculate FWHMs 
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Slope 

  

0.38  1.5 (2) 

  

 per decade 



  

HIRDLS Version 6 and Version 7 

Version 6                                                  Version 7 
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HIRDLS Version 6 and Version 7 

        Version 6                                             Version 7 

0.38  1.5 /decade                              0.22  1.6 /decade 
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Subtract the seasonal variations 

  

Deviations from the seasonal 

means are important 
 

HIRDLS and CALIPSO 

Seasonal FWHMs  
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Conclusions 

Cirrus geographical distributions in the upper troposphere 

are not changing by a detectable statistical amount  

 

Based upon cirrus observed by  5 satellite experiments 

during 1985 – present, the full width half max (FWHM) 

widths near 100 hpa  have a trend (slope) of  

 

                         0.38  1.5 (2) per decade 

 

Future work: work with lower altitude data, considering  

opaque clouds. Use HIRDLS cloud flag data (for opaque 

clouds) and also analyze Cloudsat data. 
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