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| ntroduction Relative contribution of convective and

Differences between model representations of convechdecibud processes remain the dominant source of inter-mode I al ge-SCa| e pr eCl p| ta“ on
dispersion in climate change projections for a given gresk@as scenario. Evaluating the representation of the watke

in climate models remain a challenge. Because of fractionaluring phase changes, the water vapor isotopic coniposit In GCMs, precipitation can be produced by the convectivaiwd-scale schemes. The
reflects the history of phase changes during the water cykie. development and availability of a growing number of physical meaning of these 2 schemes is model-dependent. réfeive contribution
remote sensing retrievals of isotopic composition pravide opportunity to explore the added value of tropospheatemw Is arbitrary, but has a strong impact on diabatic heatinglpsoand tracer transport.
vapor isotopic measurements for process oriented evatuaficlimate models. This is investigated here using the [2VID Water isotopes can provide an additional constraint: thenca between compensat-
GCM enabled with isotopes ([6]). INng subsidence and convective detrainment (associatédcarvective precig.,,..)
leads to more enriched) than the balance between large-scale ascent and large-scal
¢ = specific humidity;y D= concentration in HDO irfe anomalies relatively to sea water; SWING&otopic GCM inter- condensation (associated with large-scale prégi for a giveng.
comparison project Fig: Example over the Amazon. In the TES data, during the e@t@, the water

vapor is more depleted in the lower troposphere and slighibye enriched in the up-
per troposphere. LMDZ reproduces this feature. Sengptieists show that the larger
the contribution of large-scale precipitation to the pne¢ation seasonal variation,
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Factors controling tropical water vapor oD

Fig: Observational and modeling studies have suggestetlideaced the enriching role of convective detrainment
([3]) and the depleting role of unsaturated downdrafts (p4), rain reevaporation ([9]), large-scale condensation
([2]) and large-scale subsidence ([1]) on the water vapor.
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Fig: Rayleigh distillation (resulting from progressiveltaration

by condensation) has a log shape while mixing has a hyperboli
shape ([9]). This explains whyD of an air mass depends on the
previous dehydrating and moistening processes. In aagitiere
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Effect of precipitation reevapor ation Understanding the upper-tropospheric moist bias In

Fig: 1D simulations are run in radiative-convective egarium. In a sensitivity test, precipitation G C M S

reevaporation is doubled and the troposphere is moistethazlsublimation doesn’t fractionate

and enriches the upper troposphere. Rain reevaporaticctifsaates and its effect depends onthe | Fig: GCMs often feature a moist bias in the upper troposphefe understand the cause of this bias, we perform
reevaporated fraction: dep|eting (enriching) effect fara| (|arge) reevaporated fractions. Sensitivity tests inwhichitis ampllfled Only an excessertical diffusion leads to a reversed Seasonality Compared

to observations. Comparing with 7 SWING2 models suggeatdlie moist bias frequently results from an excessive
diffusion ([7, 8]).
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e collocateq, 0D and cloud data: e.g. A-train
(TES+CALIPSO/Cloudsat), IASI, ARM sites.

e spatial structure around convective systems, evo-
lution during convective life cycles and during
MJO events using IASI data

e build a theroretical framework to interpret joint
q, 0D and cloud distribution

References

[1] J. Galewsky and J. V. Hurley. An advection-condensatmmdel for subtropical water vapor isotopic ratids Geophys. Resl15 (D16):D16115 , doi:10.1029/2009JD013651, 2010.
[2] J.-E. Lee, R. Pierrehumbert, A. Swann, and B. R. Lintis&Emnsitivity of stable water isotopic values to convectigegmeterization schemeSeophy. Res. Left36:d0i:10.1029/2009GL040880, 2009.
[3] E. J. Moyer, F. W. Irion, Y. L. Yung, and M. R. Gunson. ATMQ8&atospheric deuterated water and implications for sppere-stratosphere transpdseophys. Res. LetR3:2385-2388, 1996.

[4] C. Risi, S. Bony, F. Vimeux, M. Chong, and L. Descroix. Hwumn of the water stable isotopic composition of the ramgled along Sahelian squall ling3uart. J. Roy. Meteor. Sqd 36 (S1):227
— 242, 2010.

[5] C. Risi, S. Bony, F. Vimeux, C. Frankenberg, and D. Nootnderstanding the Sahelian water budget through the isotanposition of water vapor and precipitatiod. Geophys. Red.15,
D24110:d0i:10.1029/2010JD014690, 2010.

[6] C. Risi, S. Bony, F. Vimeux, and J. Jouzel. Water stab¢oes in the LMDZ4 General Circulation Model: model evélwafor present day and past climates and applicationsnuadic interpretation
of tropical isotopic records). Geophys. Resl15, D12118:d0i:10.1029/2009JD013255, 2010.

[7] C. Risi, D. Noone, J. Worden, C. Frankenberg, G. StilMr Kiefer, B. Funke, K. Walker, P. Bernath, M. Schneider, DuMgh, V. Sherlock, N. Deutscher, D. Griffith, P. WernbergBsny, D. B.
Jeonghoon Lee, R. Uemura, and C. Sturm. Process-evaludtioypical and subtropical tropospheric humidity simathby general circulation models using water vapor isotopgervations. Part
1: model-data intercomparisod. Geophy. Res117:D05303, 2012.

7OE 9OE 110E [8] C. Risi, D. Noone, J. Worden, C. Frankenberg, G. StilMrKiefer, B. Funke, K. Walker, P. Bernath, M. Schneider, DuNgh, V. Sherlock, N. Deutscher, D. Griffith, P. WernbergB8ny, J. Lee,
D. Brown, R. Uemura, and C. Sturm. Process-evaluation gid¢eb and subtropical tropospheric humidity simulated byeyal circulation models using water vapor isotopic olag@ns. Part 2: an
isotopic diagnostic of the mid and upper tropospheric muess. J. Geophy. Res117:D005304, 2012.

e actually use isotopic data for model evaluation

e COmbine water isotopic tracers with air tracers
(C0,0g, Be)’7

Fig: Observed (IASI) and simulated) during the
November 2011 CINDY-DYNAMO campaign case

at 500hPa averaged over 10S-10N. colors:o.D anomaly {oo)
contours:g anomalies o)
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