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AIRS in the context of climate and weather science … and 
the start of a conversation about AIRS science plans 
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…. and AIRS is 
central to this 
story 

AIRS spectra 
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AIRS satellite data 

AIRS and an Iconic Measurement 
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Bony & Dufresne, 2008 
 

AIRS makes essential observations of the processes controlling 
climate feedbacks: temperature, water vapor, clouds, CO2, …. 
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AIRS and Water Vapor Feedback 

Dessler et al, GRL, 2008 
 
 

AIRS confirms estimates of water vapor feedback strength 

Δq (%) 

ΔRH (%) 

ΔT (K) 
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The Ultimate Deep-Climate Problem 

Pierrehumbert, Nature, 2002 
 
 

Variables used to produce these plots are measured by AIRS: 
profiles of temperature, water vapor and CO2. 
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AIRS and the atmospheric 
boundary layer 

Global and smooth boundary layer height climatology from space (1st  time) 
 
 
 

AIRS ABL height 
climatology based on 
Max of RH gradient 

AIRS has untapped information about boundary layer structure 
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AIRS and Weather Prediction 
ECMWF latest results: WCRP OSC, Denver, 24-28 Oct. 2011 

…. But there 
are a few 
AMSU-A … 

AIRS plays key role in improving current weather prediction… 
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ECMWF observation sensitivity - NH Summer 2006 

Cardinali, ECMWF Tech. Memo, 2009 
 
 

Taking into account last few years: AIRS even more essential 

AIRS 
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For the last decades we have not been able to properly assimilate/retrieve 
cloud and cloud-related observations in weather prediction models … Why? 

Serious difficulties in dealing even with a simple “assimilation” problem: 
 
 

1) Assume we have information on mean T and q in a grid-box; 
2) We wish to introduce new cloud fraction and liquid water information; 
3) How should T and q be changed/adjusted to new cloud info? 

Cloud data-assimilation/retrieval problem needs to be solved to 
take full advantage of current and new sounders 
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PDF-based Methods to Retrieve/ 
Assimilate Cloud Thermodynamics 

PDF cloud models are based on the pdf of qt or on the joint pdf 
of qt and θl 

 
 

Values larger than 
saturation are cloudy 

With Gaussian distribution we obtain cloud fraction and liquid water as a function of Q: 

a = cloud fraction 
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Global observations of PDFs of thermodynamic properties are essential 
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Summary 

 AIRS is culmination of two hundred years of IR science and technology 
 
 

 AIRS is central to understanding climate and climate change 
 
 

 AIRS plays significant role in improving weather prediction 
 
 

 Need for PDF methods to assimilate/retrieve cloud thermodynamics 
 
 
 
 
 

 Potential of AIRS for environmental applications 
 
 
 

Start of community conversation about AIRS science plans 

All feedback welcome 
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