
MLS intercomparisons with in situ water vapor 
measurements during AVE-WIIF

Elliot. M. Weinstock, J. Ryan Spackman, Jessica B. Smith, 
David S. Sayres, and James G. Anderson

Department of Chemistry and Chemical Biology, Harvard 
University, Cambridge MA

*With Acknowledgements and thanks to Bob Herman for the 
use of his data







Water vapor partial pressure

Droplet injection
Axial and radial 

absorption at 121.6 nm

Extensive and intensive laboratory calibrations 
Using SI traceable standards

Lyman alpha water vapor and total water
ICOS HOxotope

Lyman alpha HOxotopeICOS











•Agreement among these in situ instruments 
corroborates their accuracy from the mid-
troposphere to lower stratosphere.

Take home messages from AVE-WIIF regarding 
water vapor measurements on the WB57

• Models that calculate stratospheric water vapor to     
evaluate dehydration mechanisms need to compare 
with data consistent with in situ data on the WB57 and 
past ER2 data.

•These measurements provide the accuracy necessary 
for satellite validation.
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Conclusions

•Intercomparisons between in situ and MLS water vapor data 
are self consistent for the three flights during AVE-WIIF.

•Only on the 20050705 flight does the WB57 reach the 68 
mbar pressure level. For that flight the in situ instruments 
measure over 5 ppmv while MLS measures about 3.5 ppmv.

•For 150 mbar and below atmospheric structure and variability 
make quantitative intercomparisons difficult and more 
profiling is necessary down to lower pressures. This is 
logistically difficult for the WB57.


