Modification of land-atmosphere interactions by CO2 effects:
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Abstract Results
Plant stomata couple the energy, water and carbon cycles. We use the framework of 10 Saill Niglelyre Ditfsrence Spring FER-CTL - Summer FER-CTL -
Regional Climate Modeling to simulate the 2003 European heat wave and assess o sol I 50 l
how higher levels of surface CO, may affect such an extreme event through land- = J
atmosphere interactions. Increased CO, modifies the seasonality of the water cycle @ 543 . w i .
through stomatal regulation and increased leaf area. As a result, the water saved § ~ 46 3 ~ 46 ."4
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dryness and the heat wave impact. Land-atmosphere interactions and CO, R === i : I 5 e~ | I
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This, In turn, alters the surface energy budget and decreases sensible heat flux, 2003 Lon Lon
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CO, levels, and of the coupling between the carbon and water cycles are therefore e e sol A I 50 l
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Motivation: the CO, direct and indirect feedbacks o T 1 . 1
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- Coupling of atmospheric model (WRF) with a surface model (ORCHIDEE) 5 gl 42 | " 42 n,
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[CO2]atm in the surface model | Other parameter tweaked in the surface model ConC USi on
CTL 376 ppm (Base case) N/A T_he present study illgstrates the r_ole of plant physi_o_logy In altering _Iand-atmosphere inter_actions under
higher CO, concentration. CO, indirect effects can mitigate heat-wave impacts and the severity of summer
FER 936 ppm N/A dryness in the Western Europe mid-latitude climate. Spring water savings enabled by increased ecosystem
FER gy, 936 ppm Soil moisture = soil moisture in CTL water use efficiency modifies the surface energy partitioning, allowing increased latent heat flux later in the
summer that more than compensates the reduced stomatal opening induced by increased CO.,




