Control of N 2 O emissions by soil hydraulic functioning at the local scale

 This creates large uncertainties in N 2 O assessments by simulations Example of th Fw function in N 2 O models (from Hénault and Germon, 2000) Hénault C. et al., / Control of N 2 O emissions by soil hydraulic functioning at the local scale

03 AIMS•

 03 emissions are largely controled by soil WFPS  WFPS, combines informations on soil water content and on soil porosity. It is a proxy of the aerobic status of soil  The relation between soil WFPS and N 2 O emissions (denitrification) is exponential, N 2 O emissions are very sensitive to little changes in soil WFPS INTRODUCTION .To investigate the « soil -water » interactions at the local scale and their consequences on soil N 2 O emissions CONTENTS  Dynamics of N 2 O emissions during wetting-drying cycles  Soil porosity and N 2 O emissions during wetting-drying cycles  Modeling of new knowledges … Hénault C. et al., / Control of N 2 O emissions by soil hydraulic functioning at the local Flux calculated linearly from the observed change in N 2 O concentration during the first 10 min after the chamber was et al., / Control of N 2 O emissions by soil hydraulic functioning at the local scale et al., / Control of N 2 O emissions by soil hydraulic functioning at the local scale et al., / Control of N 2 O emissions by soil hydraulic functioning at the local scale Results and Discussion  Main peaks of N 2 O emissions are observed  not during the wetting phase  but during the drying one  The shapes of the peaks depend of the rate of the drying phase  Peaks are attributed to  N 2 O dissolution during the wetting phase  N 2 O transport when soil pores are reconnected  To continue to investigate the effect of soil structure (porosity)  To introduce a transport module and a dissolution module into N et al., / Control of N 2 O emissions by soil hydraulic functioning at the local scale Materials and Methods Image analysis  Pre-processing: ImageJ (Rasband, 1997-2014) and Avizo software  Description of the pore network geometry : Image J software, C/C++ Quantlm library (Vogel, 2008) • Volume of air-filled and water-filled macropores • Euler number : connectivity of the air-filled pore space (vogel et al., 2010)  Functionning description • Relative gas diffusion coefficient (DS/D0) from the segmented air-filled pore space 1D diffusion equation of Fick • Use of the Millington and Quirk model (et al., / Control of N 2 O emissions by soil hydraulic functioning at the local scale Experimental evaluation  Measurements and simulation of N 2 O emissions in laboratory on undisturbed soil cores submitted to wetting/drying cycles with different rates Great interest of dynamic studies : they have revealed peaks of N 2 O emissions during the drying phase of wetting-drying cycles  To continue to characterise soil structure, pore soil network. This is probably a key for understanding soil emissions dynamics (our study could be improved by higher resolution tomography) and intensity.  To continue to define some physical indicators of soil structure and to introduce them in modeling et al., / Control of N 2 O emissions by soil hydraulic functioning at the local scale