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Ditches as buffer zones
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Managing ditches for agroecological engineering
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Collecting pesticides from :
Overland flow, soil drainage,
drift deposition, direct
application

Routing pesticides towards :
river, groundwaters

Retaining pesticides : 3 a
99%

Gl sorption, biotic/abiotic
J degradation, sedimentation,
dilution, (infiltration)




Large variability of ditches types

» SPECIFIC
SOIL LAYERS

Morphology
slope, lenght, width...
Topology
location within the network
Type and abundance of substrates
soil, litter, plants, ashes...
Nature et vegetation density

Number and types of soil layers




Ditch maintenance : operations, effect and calendar

Usual maintenance operations to maintain ditch hydraulic capacity

Dredging Burning Chemical weeding

April - June - October October — Mars Mars — June
September Litter and soil Litter extraction, Litter formation
Litter formation extraction (15-30 cm)  ashes formation




Goals

Can the contamination of water bodies be limited by managing ditches?

« What are the main factors of
ditch retention properties ?

« Which maintenance
operations favor (long term?)
retention ?

« Can the design of ditch
networks increase buffer
effect ?
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Method

DITCH CARACTERISATION
* Object = f(t,x,y)
* Processus : hierarchy and model
 Typology : “structure-function”
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* Reactive transfer model - ditch and
network
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OpenFLUID

Software Environment
for Spatial Modelling in Landscapes
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https://www.openfluid-project.org/
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DITCH CARACTERISATION
* Object = f(t,x,y)
* Processus : hierarchy and model
 Typology : “structure-function”
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\ MODELLING

-+ Network model = f(t,x,y)
* Reactive transfer model - ditch and
network

NUMERICAL SIMULATIONS
Retentions variability / ditch

» Maintenance effect on retention
. » Spatial distribution effect
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PITCH : A simplified pesticide transfer model for ditches network
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Sensitiviy analysis - ditch scale

= Sensitivity analysis for 3 compounds with differing
characteristics
* Hydrophile : Glyphosate
* Hydrophobe : Diuron
» Highly hydrophobe : Chlorpyrifos
= Sensitivity analysis to 7 factors :
« Width
« Slope
« Soil type (sand, clay, loam)
« Ditch type (with substrates types and abundance, ...)
* Hydrogram (Inflow)
« Kd soil
« Contamination types :
 New contamination (input of concentrated water)
« 0OlId contamination (Initial pesticide stock in soil)
* New contamination and Remobilisation
= Sensitivity criteria
« Surface attenuation
« Groundwater risk
« Storage
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Results - Retention variation between the types of ditches
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Results - Ditch maintenance can be a lever to limit contamination

Diuron & Isoproturon (Hydrophobic)

e = ]

Mowing Chemical
weeding maintenance

Dredging

Burning

Glyphosate (Hydrophilic)

Burning Mowing Chemical " No Dredging
weeding maintenance




Results - The spatial distribution of ditch types influences overall retention

homogeneous distribution
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Conclusions and outlook

= Ditches as a buffer zone

« Confirmation of potentials and limits of the buffer effect of dicth and ditches
network.

* Elucidate the “pattern-process” link between ditch properties and ditch
retention by identifying types of ditches with contrasting physical and
retention properties.

» Ditch classification is compound dependant.

= Maintenance operation as a management lever
« Burning is the maintenance operation that favors the most retention
according to the compound.
- Management strategies must be reasoned in time and space

= Ditches must be considerd within their landscape....
» Plant protection pratices are heterogeneous within a catchment. Need to
analyze succession of fields (properties, pratices) and ditch.
 Ditches fullfill other landscape function (e.g. green corridor). What about
the impact of maintenance operations on other ditch functions ?
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