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New insights into the hydrological cycle from IASI Dɻ 
distributions across the globe  
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ÅWater isotopologues ς H2
16O, HDO, H2

18O ς have 
different vapour pressures 

ÅH2
16O preferentially evaporates 

ÅHDO preferentially condenses 
ÅEvery phase change is recorded in the isotopic 

ratio ɻ D 

Standard Mean Oceanic Water 

The isotopic ratio tells us : 
Å about the degree of rainout of an airmass from its origin above the ocean 
Å about different sources of water vapour (oceanic/continental) 
Å about the different processes affecting the airmasses 

Water isotopologues 

Constraints on the hydrological cycle uncertainties 
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       ɻ D = л ҉ in the ocean 
   ~ - ул ҉ above the ocean 
   ~ - рлл ҉ at the tropopause 

Water isotopologues - numbers 
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Natural variability of ɻ 5 ώ҉ϐ 
(global) 
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Å Variability of water vapour is large! 
Å Small variations of the isotopic ratio! 
       
 

We need a methodology that is sensitive over 
the wide dynamical range of water variations 
and precise to capture isotopic variations 

Å Depending on the altitude range  a precision 
between мл ŀƴŘ рл ҉ is needed 

Å мл ҉ Ϥ ŀ ǾŀǊƛŀǘƛƻƴ ƻŦ м ҈ ƻŦ I2O  
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Remote sensing of ɻ D ς The challenge 
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Dɻ profiles with 1-2 DOFS 
Ą Vertical sensitivity is limited (generally in the 

free tropopshere) [Lacour et al., 2012] 

Retrieval methodology 

OEM with a constraint on log(HDO/H2O) 
[Worden et al., 2006; Schneider et al.,2006]  

o Short spectral range 1195-1253 cm-1  

o Full inversion on the 10 first layers of the atmosphere  

o Temperature profiles from EUMETSAT L2  

o cloud flag < 10 %  

         

Error of 38 permil for an 
individual measurement 

Total error 

Error due to T 
uncertainties 

Error due to IASI 
measurement noise 
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Cross validation 

ÅWith a better spectral resolution (0.1cm-1) TES can provides estimates of ɻ D in 
the boundary layer 

Å IASI Sensitivity to Dɻ decreases for high water vapour contents 

Å Cross-validated against TES and ground-based FTIRs (MUSICA) 
     [Lacour et al., 2015 AMT] 
Å Cross validation of H2O, ɻD but also of the relationship H2O- ɻ D 
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