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Impact of soil management in ditches on water related ecosystem services

Ditches, providers of regulating ecosystem services

Farm ditches are human-made linear elements that constitute the upstream parts of the permanent hydrographic networks in agricultural landscapes. Primarily implanted to collect surface and subsurface water for soil waterlogging and/or erosion control, farm ditches may also provide other services such as water purification, flood regulation, groundwater recharge, and biodiversity conservation [START_REF] Dollinger | Managing ditches for agroecological engineering of landscape. a review[END_REF].

By changing ditch characteristics, ditch maintenance operations (fig 1) influence the provision of ecosystem services. The project presented in this poster aimed to investigate the impact of ditch management on water related ecosystem services, notably water purification against pesticides.

We focus on infiltrating ditches because of their ambivalent position: they are known to buffer surface water pesticide contamination, but they may also contribute to groundwater contamination. 

Simulating reach scale retention with an indicator approach

A large range of retention capacities

Ditch bed soils

Ditch bed soil's are formed from layered fine sediments deposited by surface flow structured by wetting/drying cycles and root activity [START_REF] Vaughan | Morphology and Characterization of Ditch Soils at an Atlantic Coastal Plain Farm[END_REF] . Their characteristics are different from neighbouring soils : porous structure, infiltration properties or organic matter content [START_REF] Margoum | Investigation of various physicochemical and environmental parameter influence on pesticide sorption to ditch bed substratum by means of experimental design[END_REF]Dagès et al., 2015). We follow a 3 steps approach:

1-Characterization of ditches variability by building classifications of ditch characteristics and by linking ditch types with maintenance operation.

2-Analysis of retention capacity at the reach scale with an indicator based approach to asses range of retention capacities and virtuous/bad types.

3-Analysis of the retention capacity at the network scale with a distributed physically based modelling approach to evaluate management strategies.

Each type is a result of a ditch maintenance operation and a natural evolution in relation with the climate. Transition matrix between types after maintenance were also built (see fig 3). The method and the results are detailled in [START_REF] Dollinger | Managing ditches for agroecological engineering of landscape. a review[END_REF].

Example of a ditch bed soil

A granular structure with high porosity and few very coarse fragments occurred in each horizon. 

A physically based approach

Coupling of surface and subsurface water flow and reactive solute transport within the OpenFLUID coupling plateform framework [START_REF] Fabre | OpenFLUID : a software environment for modelling fluxes in landscapes[END_REF] : 

Simulating network retention with a spatially distributed modeling approach

Analysing scenarii at the network scale is essentiel to evaluate management strategies. 

Concluding remarks

This work shows that i) ditches may be classified from basic characteristics, but that types depend on the nature of the pollutant; ii) distribution of ditch types within catchment can be predicted with simple landscape covariables; iii) soil play a key role in water ditch purification for hydrophilic molecules such as glyphosate, with soil sorption counting for 77-99% of retention capacity. Soil sorption is also a major processes for hydrophobic (diuron) and super-hydrophobic molecules (chlorpyrifos), but other ditch materials, respectively ashes and living vegetation are significantly involved in (super)-hydrophobic molecules ditch retention. Management of ditches should be considered as a valuable tools to limit water contamination.

Next steps

Running contrasted scenarii at the network scale

  fig 1. Ditch maintenance, a combination and a succession in time of basic operations

  fig 2. Example of the hydrrophilic (e.g. glyphosate) typology.

  fig 4. Distribution of ditch retention

Fig 4- 6

 6 Fig 4-6 illustrate the sensitivity of ditches for the hydrophilic classification (fig2). Soil Kd and width are the most sensitive parameters. Effect of type is not clear for this classification, unlike for the other two classifications.