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Science motivations

> isotopes to estimate budgets and study processes in nature

continental recycling
by evaporation

ALl I
vs transpiration T
e.g. Gat et Matsui 1991 E/
local partitioning w0l :
of evapo-transpiration ok S
e.g. Moreira et al 1997
rooting depth
plant water use
e.g. Brunnel et al 1997

infiltration processes groundwater recharge
Guazis and Feng 2003 e.g. Simpson 1970

evaporative loss
P of standing water
e.g. Gibson 2002

e.g. Wels et al 1991

> to evaluate land surface models ? (e.g. Henderson-Sellers et al 2006)
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Isotopes in LMDZ and ORCHIDEE

LMDZ (Ris etal 2010a)

_ fractionation in leaves

1.5 layers for hydrology

I~ 40 layers (5cm) for isotopes
fractionation at soil surface

+ vertical diffusion

. ) \Transport in all reservoirs
ORCHIDEE (Ris etal inrev,a)
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Evaluating isotopic models

) LMDZ (Rsetal2010) o Isotopic data needed:

—vapor to evaluate LMDZ
_precip or force ORCHIDEE
J

— leaf-stem-vapo

— stem-soil
to evaluate

— soil-precip ORCHIDEE
— river—precip

ORCHIDEE (Risietalinrev,a)

= need collocated measurements in different reservoirs at each site
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Evaluation of soil and biosphere isotopes

» 2 MIBA sites : Yatir (Israel, Raz-Yaseef et al 2009) and Le Bray

(France, Wingate et al 2009, shown here)

Le Bray, France, 2007
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Evaluation of soil and biosphere isotopes

» 2 MIBA sites : Yatir (Israel, Raz-Yaseef et al 2009) and Le Bray
(France, Wingate et al 2009, shown here)

Le Bray, France, 2007 Soil profiles, August
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Evaluation of soil and biosphere isotopes

» 2 MIBA sites : Yatir (Israel, Raz-Yaseef et al 2009) and Le Bray
(France, Wingate et al 2009, shown here)

Le Bray, France, 2007 Soil profiles, August
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» other sites : Indiana, Florida, Alaska (2), Portugal, Czech Rep
(2), Germany (2)
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Evaluation of water vapor isotopes
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Evaluation of precipitation isotopes
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Evaluation of rivers isotopes

annual mean §'%0,. (%)

GNIR data
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Evaluation of rivers isotopes

annual mean §'%0,. (%)
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Applications : quantifying continental
recycling
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Quantifying the role of irrigation
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Isotopic signature of continental recycling

PDEF for tropical land water vapor
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Isotopic proxy for role of continental recycling
for intra-seasonal moisture variability
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Isotopic proxy for role of continental recycling
for intra-seasonal moisture variability
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Isotopic proxy for role of continental recycling

for intra-seasonal moisture variability
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Towards generic tracers

At stake : long-term survival of water isotopes and tracers
isotopes are voluminous in the code
Add dimension to all variables

different kinds of tracers : origin tracer, isotope, solute,
organic matter... -> controlled by flags

Plug to LMDZ and driver : tracers internal to ORCHIDEE
and/or shared with LDMZ.

Issues

» order of loops
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Road map

» Post-doc Francesca Guglielmo : isotopes in 11-layers and in
high latitude addiditives
-> will use the trunk with MergeHydro

> Myself :

> prepare the version Francesca will use : easy to add Isabelle’s
and Tao's additives ?
» resubmit reference paper

» With Didier Solyga : towards generic tracers?
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