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Water isotopes
H2O HDO

◮ Water isotopes tra
k 
loud pro
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e et al 2009,Worden et al 2007, Risi et al 2008, Lee et al2009, Berkelhammer et al 2011...)

2/12



Water isotopes
H2O HDO

◮ Water isotopes tra
k 
loud pro
esses(e.g. Moyer et al 1996, Webster andHeyms�eld 2003, Lawren
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◮ General goal: To what extent model-data 
omparison of watervapor isotopes 
ould help evaluate GCMs, understand 
ause oftheir biases?
◮ In this talk: Water vapor isotopes sensitive to relative roles ofshallow 
onve
tion, deep 
onve
tion and large-s
ale
ondensation parameterizations

⇒ water isotopi
 measurements to evaluate relative roles of
loud parameterizations during di�erent phases of the MJO? 2/12



Water isotopes measurements and modeling
◮ Measuring water vapor δD (HDO/H2O anomaly in h):
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◮ Isotopi
 modelling: 9 GCM, 3 RCM, 2-3 CRM/LES...In this study: LMDZ 3/12



Moistening and dehydrating pro
esses havedi�erent δD signatures
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Relative importan
e of 
loud s
hemes
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δD signature of the di�erent 
loud s
hemes
◮ Study using LMDZ, and TES and IASI observations:

◮ In upper trop, vapor more depleted when large-s
ale
ondensation than deep 
onve
tion.
◮ In lower trop, vapor more enri
hed when shallow 
onve
tionthan deep 
onve
tion.
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⇒evaluate relative roles of deep 
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onv and large-s
alepre
ip and underlying heating pro�les?
◮ e.g. during MJO? 6/12



Cindy Dynamo 
ampaign 
ase
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◮ Observed q max 1 days before OLR min
◮ Observed δD min 3 days after OLR min
◮ LMDZ 
aptures the lag for this 
ase 7/12



q-δD 
y
les in Indian O
ean in 2007-2008
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◮ Observations: �
ir
ular�, 
lo
kwise shape
◮ LMDZ: sometimes 
ir
ular, too often �linear�: why? 8/12



What determines q − δD shape in LMDZ?
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Dis
ussion of q − δD 
y
les
stratiform

convection

convection
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e.g. Lin et al 2003,Benedikt and Randall2007, Riley and Mapes2011, review by Zhang etal 2005
◮ �
ir
ular shape�: 
onsistent with previous obs. studies?

◮ 
onve
tive → stratiform transition: 
onsistent with 
loud &latent heating observations
◮ moistening before by large-s
ale adve
tion in LMDZ ratherthan shallow 
onve
tion: nudging artifa
t?
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◮ q − δD useful for model evaluation? 10/12



Sensitivity tests with LMDZ

◮ q − δD shape sensitive to 
onve
tion/
loud parameters
◮ How to get 
loser to observations? 11/12



Summary and perspe
tives
◮ q − δD 
y
les during MJO informs about the relative timing ofshallow 
onve
tion, deep 
onve
tion, large-s
ale 
ondensationand large-s
ale adve
tion
◮ Potentially useful for model evaluation
◮ Still lot of work to fully understand both data and modelbehavior

◮ Deepen LMDZ analysis
◮ Investigate free runs =⇒ avoid nudging artifa
t?
◮ Help from CRMs? =⇒ understand pro
esses, 
ompareGCM-data
◮ Exploit better the Cindy Dynamo 
ampaign data? 12/12


