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2) Seasonal cycles 4) Sengitivity to kinetic effects

| ntroduction
Manaus Apia RotheraPoint Vienna The simulated isotopic composition Is very sensitive tordresentation of kinetic effects:
The stable isotopic_compos@tior! of precipitati_on s a vplaaoo! tq study pas_t C"m?‘tes or constrain the (_@\,Tzai%”(jj‘ ) (Tm_plf ";"_fii";ic) (Antartica) (Europe) e d-excess in Antarctic is particulary sensitive to the reprgation of kinetic effects during snow formation
water cycle. Isotopic modeling in atmospheric GCM is a ping mean to investigate the dgg-scale 5 (91270009 B 19( . ) (675776613 (43.25,16.37) (parameten., figure 4)
and process-scale controls of isotopic distributions. T £ ig 5 \ / I How the tropical isotopi tion d 9 the pitad t ¢ offect) | fioul
Water stable isotopesi®*0O, HDO, H}'O) have been introduced into theMiDZ GCM ([2]), which £ % 1 = = e | ¢ HOW the rokp_lca. |sfo opic co_mp33| 1on depends on ? pr '5Pn rate (amount effect) Is particulary
is the atmospheric component of theSL coupled model used fore IPCC simulations. This GCM g 3 o R L sensitive to kinetic fractionation during rain reevapmm{figure 5).
Includes theEmanue convective parametrization, which represents in detail some physical and mi+ = - month g month
crophysical processes such as rain reevaporation and atvadowndraft, which play an important ~ G f%; =3 s -_155(; 550 — 0.80 T — 8.1 10.048 ] z: ~« | Figure 4: Relationship between
role in the isotopic composition of precipitation in contree regions ([5]). ii ~ Efg‘: ;5 i ai ;i g SO=080-T-1mzE0OTL | Yo o | temperature, 0D and d-excess
Water stable isotopes are advected passively by the la@e gdynamics. The representation of %ol = s 3 I%O AR 200 » % A Egy . over Antarctica, at the annual
the isotopic fractionation is similar to that in other GCMsuged with isotopes, except for a more month month _ month S, S 1ol scale. Data are snow obser-
sophisticated treatment of the rain reevaporation dueaaléailed representaion of this process in the % ig A % = Bl E %ézgim\' VA 2 -300 E a vations from [4]. Parametei
convective parametrization ([1]). g 14 é % - g o jzz ol controls kinetic effects during
o | | I 3 8 O5rieiion snow formation,
We present here the results of the last year of a two year atraolusing present-dagtimatological month month ol | | | | | Y I
SS'I'S The goal here IS tO | | | . . o -60 =50 t_;?nper;jgre (C—)ZO -10 0 | 500 -450 -400 63;0(%?);)0 250 -200 -150 -100 -50
. . o L L = one | Figure 2: Monthly weighted meadt®0O and d-excess in the precipita- - observations
e validate the spatial and seasonnal distribution of the et in precipitation — w0z | e for 4 GNIP stations. . LMDZ \=0.002
e present some sensitivity tests. LMDz A=0.004 Figure 5: Average relationship
Z' s ; | ~ | between precipitation rate and
' ol e f | 5| 60 (left) and d-excess (right)
3) Temperature and amount effects G o " over tropical oceans, at the
S S ¢ 1 monthly scale. Data are GNIP
1) Annual mapS What are the main climatic controls of the isotopic composibf precipitation? We = sl %ﬁ% n § i stations over tropical islands.
study here how'*O relates to temperature (temperature effect) and pretigpitaate 8| N < -5 Parameterp controls kinetic ef-
(amount effect) at theeasonal scale, and evaluate how LMDZ reproduces this behavior _10, o T4 | fects during rain reevaporation
620 (%0) LMDZ d-excess%o) LMDZ (figure 3) "0 5 15 20 0 5 | _io_ 15 20 (the relative humidity at the droplet
The temperature effect dominates in mid and high latitudesthe amount effect in the Precipitation (mm/day) Precipitation (mm/day) contact is given by = ¢ + (1 — ) -
Tropics, in LMDZ as in GNIP. - GNIP data over tropical islands ha, With h, the relative humidity in the
60N Average relationships over tropical oceans: : :
L MDZ GNIP — GNIP downdraft in which the droplets fall)
soN correlations'*O-precipitation correlatiod'8O-precipitation B tmg; ZZz 8-9 (standard) Is setto 0.9 in the standard case)
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Conclusion and per spectives

LMDZ predicts reasonable spatial and seasonal distribstaf the isotopic composition of precipitation,
and can thus be used as a tool to better understand and guanaft information is recorded in the isotopic
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580 (%0) observations d-excessYo) observations —— —— — —— e run an AMIP simulation and analyse of how the inter-annuak¥mlity is recorded in the isotopic compo-
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correlations'**O-temperature correlatioft°O-temperature
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e Use the zoom option in LMDZ (stretched grid) to perform regibanalyses: West Africa (interpreta-
tion of the isotopic composition of rain samples collecteding the AMMA campaign), South America
(interpretation of andean ice cores).

e Iimplement water stable isotopes in ORCHIDEE, the land serfecheme of the IPSL model, and run
surface-atmosphere coupled simulations.
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