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Water vapor isotopes
◮ δD = ((HDO/H2O) /Ro
e − 1) · 1000 (h)
◮ measured from spa
e (TES, IASI, MIPAS, ACE)
◮ added value 
ompared to q? Theoreti
al framework ->moistening and dehydrating pro
esses (Worden et al 2007)
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E�e
t of 
onve
tive pro
esses on vapor δD
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4 examples in this talk:1. Upper 
onve
tive detrainment2. Deep 
onve
tion/LS 
ondensation3. Shallow/Deep 
onve
tion4. Temporal sequen
e of 
onve
tive and 
loud pro
esses 3/12



1) Upper 
onve
tive detrainment
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Variable 
onve
tive pre
ipitation e�
ien
y?
◮ Preliminary test with LMDZ: ǫmax ,e�p = ǫmaxp − 
oef · √CAPE
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2) Deep 
onve
tion/ large-s
ale 
ondensation
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◮ 
onv vs LS pre
ipitation= arbitrary, model-spe
i�
 
hoi
e, but
onsequen
es on latent heating pro�les, transport, 
loudiness...
⇒use water isotopes to evaluate 
onv vs LS pre
ip partitionning? 6/12



3) Shallow/deep 
onve
tion
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◮ Pre
ipitation depletes the vapor more if top-heavy as
ent
◮ Consistent with TES and IASI
◮ Evaluate deep/shallow and asso
iated LS 
ir
ulation?
◮ Impli
ation: link with 
loud feedba
ks (Sherwood et al 2014)? 7/12



Multi-model 
omparison
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4) Temporal sequen
e of 
onve
tive and
loud pro
esses
◮ during 
onve
tive life 
y
le (on-going using MCS tra
king,Fiolleau and Ro
a 2013)
◮ during MJO events
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◮ GCMs have di�
ulties to simulate the MJO (Hung et al 2013) 9/12



Cindy Dynamo 
ampaign 
ase
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◮ Observed q max 0-1 days before OLR min
◮ Observed δD min 3 days after OLR min
◮ LMDZ, when nudged, 
aptures these features for this 
ase 10/12
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Tuinenburg et al 2015-> on-going: sensitivity tests, link with MJO simulation? 11/12



Con
lusion
◮ In upper troposphere: δD ր with 
ondensate detrainment
onstrain on 
onve
tive detrainement-> pre
ipitation e�
ien
y 
annot be 
onstant?
◮ In mid-troposphere, δD ր with deep 
onve
tion and ց withLS 
ondensation-> 
onstrain this proportion and asso
iated latent heatpro�les?
◮ In lower troposphere: δD ր with shallow 
onve
tion and ցwith deep 
onve
tion-> 
onstrain this proportion, asso
iated latent heat pro�lesand large-s
ale 
ir
ulation?
◮ Appli
ation during the MJO, q − δD suggests that 
onve
tiontriggers too soon and large-s
ale 
ondensation is notmaintained long enough? -> understand why models havedi�
ulties to simulate the MJO, dis
riminate between di�erentmodel versions? 12/12


