
Water vapor isotopi measurements to evaluatethe representation of moist proesses in modelsduring Madden-Julian osillationCamille Risi and Obbe TuinenburgLMD/IPSL/CNRSContributors: John Worden, Jean-Lionel Laour, Matthias Shneider,Jean-Philippe DuvelMontreal, August 16, 2014



Water isotopes
H2O HDO

◮ Water isotopestrak loudproesses
◮ δD in h 2/12



Water isotopes
H2O HDO

◮ Water isotopestrak loudproesses
◮ δD in h

◮ Measuring water vapor δD:

remote−sensing
of water vapor

satellite
remote−sensing
of water vapor

ground−based

N
D

A
C

C

T
C

C
O

N

aircraft

ship

in−situ measurements

ground

O
D

IN

A
C

E

IA
S

I

T
E

S

M
IP

A
S

S
C

IA
M

A
C

H
Y

G
O

S
A

T

15km

2/12



Water isotopes
H2O HDO

◮ Water isotopestrak loudproesses
◮ δD in h

◮ Measuring water vapor δD:

remote−sensing
of water vapor

satellite
remote−sensing
of water vapor

ground−based

N
D

A
C

C

T
C

C
O

N

aircraft

ship

in−situ measurements

ground

O
D

IN

A
C

E

IA
S

I

T
E

S

M
IP

A
S

S
C

IA
M

A
C

H
Y

G
O

S
A

T

15km

2x daily
global coverage! vertical

profiles

2/12



δD signature of moistening and dehydratingproesses
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Relative importane of loud shemes
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Cindy Dynamo ampaign ase
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LMDZ GCM, nudged windsIASI observations
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◮ Observed q max 0-1 days before OLR min
◮ Observed δD min 3 days after OLR min
◮ LMDZ aptures this lag for this ase 6/12



Statistial analysis for 2006-2007
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q-δD yles in Indian Oean
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◮ Observations: �irular�, lokwise shape
◮ LMDZ: sometimes irular, too often �linear�: why? 8/12



What determines q − δD shape in LMDZ?
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Preliminary summary on q − δD yles
◮ Observed �irular shape� over Indian Oean onsistent withloud evolution shallow → deep → stratiform
◮ What happens over the Maritime Continent?
◮ LMDZ too in phase: onvetion triggers too soon? Large-saleondensation not maintained long enough? Large-saleadvetive enrihment reovers too soon?
◮ q − δD useful for model evaluation?
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Sensitivity tests with LMDZ

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



Summary and perspetives
◮ q − δD yles during MJO: informs about the relative timingof shallow onvetion, deep onvetion, large-saleondensation and large-sale advetion
◮ Potentially useful for model evaluation
◮ Still lot of work to fully understand both data and modelbehavior
◮ Help from CRMs?
◮ Exploit better the Cindy Dynamo ampaign data?
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