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Introduction

Vegetative buffer zones are often used as mitigation solutions to reduce pesticide transfer from agricultural fields towards surface water. They need to be correctly designed in order to be efficient, taking into account the soil, agronomic and climatic conditions of the site in which they are located. Buffer efficiency is closely linked to its ability to infiltrate incoming fluxes, so that the infiltrating capacity must be suited to the incoming surface runoff (e.g., [START_REF] Reichenberger | Mitigation strategies to reduce pesticide inputs into ground-and surface water and their effectiveness; a review[END_REF][START_REF] Dosskey | An approach for using soil surveys to guide the placement of water quality buffers[END_REF]).

Materials and methods

A few years ago, INRAE developed the guide and toolkit BUVARD [START_REF] Carluer | Defining context-specific scenarios to design vegetated buffer zones that limit pesticide transfer via surface runoff[END_REF] combining different tools, including the physically-based model VFSMOD [START_REF] Muñoz-Carpena | Modeling hydrology and sediment transport in vegetative filter strips[END_REF][START_REF] Muñoz-Carpena | A design procedure for vegetative filter strips using VFSMOD-w[END_REF][START_REF] Muñoz-Carpena | Shallow water table effects on water, sediment, and pesticide transport in vegetative filter strips -part 1: nonuniform infiltration and soil water redistribution[END_REF][START_REF] Lauvernet | Shallow water table effects on water, sediment, and pesticide transport in vegetative filter strips -part 2: model coupling, application, factor importance, and uncertainty[END_REF], in order to design site-specific buffer zones by modeling their efficiency to limit surface runoff. It is based on representative surface runoff events for the considered implantation site, given the local climate and the contributive area characteristics (slope, length, soil, soil occupation, humidity status -these three parameters determining the curve number, a parameter reflecting soil tendency to generate runoff). The buffer size is then optimized, considering its own characteristics (soil, water table depth) and the desired efficiency level, thanks to the mechanistic vegetative filter strip model VFSMOD ( (Figure 1). This toolkit being not totally user friendly, partly because it needs detailed field knowledge and data, which are usually not easily available in practice,and with the aim of improving the method operability, we applied the sizing method to a large set of virtual scenarios, selected to encompass a wide range of conditions. These simulations led to abacus included in a user-friendly web tool. Depending on the available information that the user can fill in concerning the upslope contributing area and the buffer zone's characteristics, the tool provides optimal lengths for different representative rainfall events (see rainfall climatic zones on Figure 2 for example) and contributive area lengths. However, until now BUVARD designs the VFS based only on surface runoff reduction, although sediments play a key role in pesticide runoff mitigation. We propose in this work to add sediment transport in BUVARD, by relying on the whole potential of VFSMOD, which is coupling overland flow, water infiltration, and sediment trapping in a filter considering incoming surface flow and sediment. The incoming sediment will be simulated based on the MUSLE method. Finally, considering the sediment load and the linear sorption coefficient of the pesticide , pesticide trapping of the VFS will also be calculated with the mechanistic mass balance approach newly included in VFSMOD. Together with the modelling toolkit, data valid for the whole of France from existing public databases will be proposed by default for a first basic application (see Figure2 and 3). Following the guide, the user will then be able to find more precise data and go towards a parameterization as relevant as possible with high resolution data when available.

Conclusions

This new version of BUVARD will be set online to improve its operability, either to design new VFS, by exploring different scenarios, or to improve current existing VFS placements and sizing. 
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 1 Figure 1: Scheme of the BUVARD method, first developped in [3] now including sediments as proposed in this study.

Figure 3 :

 3 Figure 3: Map of soils over France. Source = INRA -Base de données géographique des Sols de France à 1/1000 000 [8.