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1 Introduction
1.1 Ultimate goals

o Climate models show dispersion in the resporse of land surface predpitation and hy-
drology to climate and land use change ([1, 3]). What processes are resporsible for this
dispersion? What part of the “hydrologicd resporse chain” (fig 1) is most criticd?

e Models also show dispersionin land-atmosphere feedbadks at intra-seasonal scde dueto
dispersion primarily in the ¢,; — ET link and secondarily inthe ET — P link ([2]).
Are there observational constrains of these feedbadks? Are they relevant to asessthe
credibility of land hydologicd resporse to climate andland use change?

1.2 Method

® Sensitivity tests with the LMDZ GCM couged to the ORCHIDEE land surfacemodel.

o Water stable isotopic observations to better evaluate land-atmosphere feedbadks and as-
sociated processs.
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spheric or land we forcing and land-atmosphere
feadback dhain. P=predpitation, g,,;;=soil humidity,

ET=evapotranspiration, 1V'=predpitable water.
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2. Land-atmosphere feedbacks on precipi-
tation

o Focus on intra-seasonal scae to look at perturbations within a badground large-scde
circulationand to compare with observations.

o Water taggingin LMDZ-ORCHIDEE ([4]) to quentify intensity of land-atm feedbads.

2.1 Quantifying land-atm feedbacksin the model
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Fig 2. @) When feedbacks are pasitive, the fraction o vapa from continental recyding (r.,,) increases during
predpitation events. b) difference of .., between predpitation events and the seasond average, used as a proxy
for land-atm feedbacks. c) Example over the Amazon: differencein water vapa 6D (measuring the erichment in
HDO relatively to sea water in %) asa function d differencein r..,.

 Positive feedbadks in most monsoonregions.
o During predpitation events, 4D anomaly is all the more enriched as land-atm. feedbadks are positive
==Useof ddD/dP or d5D/dW asaproxy for land-atm. feedbadks (fig 2c).
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2.2 Dispersion in land-atm feedbacks
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Fig 3. déD/dW over land minus ocean as a function o dr.,,/dW (dired proxy
for land-atm feedbacks) in tropical average and for different dynamical regimes,
for the sensitivity tests run with water taggng.

==dd D /dW over land minus ocean = observable proxy for land-atm feedbadks
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2.3 What processes are responsible for the dispersion?
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2.4 Relevancefor climate change?

Climate change simulations with SST anomali es from the IPSL couped model in a4xCO, experiment.
o land-atm feedbadks contribute to predpitation deaease and attenuate predpitationincrease (fig 6).

e Work in progress isit sensitive to the representation o land surfaceprocesses, and are the feedbads
consistent with those & intra-seasonal scde?

as a function o d§D/dW over ocean
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Fig 6. Contribution o land-atm feedbacks to predpita-
tion change in a 4xCO, experiment, quartified by wa-
ter taggng ( (AP/P)/(AP,./Pu.) — 1). Eg. -50%
where predpitation increases means that land-atm feed-
backs haveattenuated the increase by half; +50% where
predpitation deaeases means that the land-atmosphere
feedbacks have amplified the deaease by 50%. Regions
where predpitation increase (deaease) by more than

0.4mmd are colored (colored andstippled). 50w SOW : ) 60E T30E
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3. Evapo-transpiration parti-

Le Bray (France)_
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Fig 7. Example on the Bray site in Souhern France annud mean soil water §'°0 minus predpitation 6'*0 as a function of
annud mean E/P.
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Example on the Bray site: resporse to de-
crease of annual predpitation by Hlf (fig 8).

= control

= more bare soil, stronger stomatal resistarjce

Fig 8. a) Comparison between the control (green) and asim-
ulationwith similar ET andg.,;, but with much higher E/ET
(brown).

o Soil water §'%0 can identify model biases that are not ob-
viousin ET or g,,; within measurement errors, but that
impada hydrologicd resporse to climate change.

b) Functiond relationship between ET andrundf as a func-
tion o ¢,, in the control and Hgher E/ET test, and conse-
quencefor the resporse to predpitation deaease.

o E/ET impads the q.,; — ET functional relationship, 1
which controls the hydrologica reporse to predpitation :
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4 Conclusion

o Water isotopic measurements in water vapor can help evaluate the sign and intensity of land-atm feed-
backs

» Thesefeedbads are very sensitiveto therepresentation of land surfaceprocesses, in particular to g, —
ET

® q.u — ET is ensitive to (among dhers) £/ET partitionring, which can be evaluated using water
isotopic measurements in soil water.
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