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Introduction Factors controling tropical water va- Sensitivity tests Per spectives

A major purpose of a deep convective parameterization in M&Qo simulate the effect of deep con- pOr 5D Examp|e in 3D e collocate g, 0D with cloud data, because-cloud link
vection on large-scale environmental properties (e.g. pgFature, humidity, chemical tracers). How helps constrain large-scale condensation ([5]): e.g. afatr
convection affects the environment depends on the deepectvw parameterization itself, but also on Fig: Humidity tendencies from the different parametenaas$, and theiro D Fig: Example over the Amazon. In the TES data, during the aat@n, the water vapor (TES+CALIPSO/Cloudsat), IASI, ARM sites.

the interplay with other parameterizations (e.g. shallomection, large-scale condensation). The pro- signature in the free troposphere (example in 1D). Convedetrainment has a Is more depleted In the lower troposphere and slightly movgceed in the upper tropo- e improved process understanding: spatial structure around
portion of the precipitation produced by the different paeterizations is arbitrary, but has important stronger enriching effect than large-scale ascent for @gimoistening. Large- sphere. LMDZ reproduces this feature. Sensitivity testavstihat the larger the contri- convective systems, evolution during convective life egcl
consequences on heating/moistening profiles and chemacalrttransport. Here we explore the possibil- scale condensation has a stronger depleting effect tharpeasating subsi- bution of large-scale precipitation to the precipitatioeasonal variation, the larger the and during MJO events using IASI data

ity of using profile measurements of water isotopic comparsito add some constrain on the interplay dence for a given dehydration. mid-tropospheric depletion during the wet season. Theefs not detected ia.

. . . . | heroretical fram rk to interpret joupto D distri-
between convective parameterization and large-scaleecmadion, using the LMDZ GCM enabled with _ e build a theroretical framework to Interpret joipto D distr

. - T 1 bution
Isotopes ([8]). | 200
200 | - \ e actually use isotopic data for model evaluation
q = specific humidityp D= concentration in HDO i/, anomalies relatively to sea water E‘? | K | 200 \ Amazon, wet-dry season 20 . - . . . e cOmbine water isotopic tracers with air tracers (C6),Be)?
R . . . . . _ . % o ' 100 g 10 W %rggﬁgn ' Fig: Observed (IASI, [2]) and simulated) during the Novem-
Fig: Pictures |IIustrat|_ng a troplcal convective regionnd h_ow the troposph_erlc yvater budget is repre- = | J _ 2001 < 07 ] a . ber 2011 CINDY-DYNAMO campaign case at 500hPa aver-
sented by parametzrizations in a GCM. There are two kindsalzinzes: moistening large-scale ascent 9D 600 | : 600 = 300 S -10 & _ aged over 10S-10N.
compensated by dehydration by large-scale condensatimaping with large-scale precip’;,s), and “53_ ' o L g _
moistening by convective detraiment compensated by datnyalibby compensating subsidence (produc- | - £ 400 O _34 TES data -
ing with convective precig.,,..). 800 800 0o 1 1a % 500 = 20
Observational and modeling studies suggest the enrichole of convective detrainment ([4]) and the 2 6001 < 0
depleting role of unsaturated downdrafts ([6, 7]), rain ve@oration ([9]) and large-scale condensation 1000 = T T (doD/dt)/(dq/qdt) (%o/%) 2 oo,
([3]). —~
dq/qdt (%/day) 800] <2 -
- =2
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Fig: Example for 1D radiative convective equilibrium. Wesube LMDZ new physical

package allowing modifications of convection closure ([\Je compare results for neutral
regime (v = OhPa/d) and convective regime & —30hPa/d). Again, sensitivity tests with
largest P; s contribution lead to the strongest depletion in convecteggme. This effect is

Fig: Rayleigh distillation (resulting from progressiveltdalration by condensa-
tion) has a log shape while mixing has a hyperbolic shape)([Fhis explains
why large-scale condensation is more depleting than cosatery subsidence
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