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• Total Sediment Yield (SY) = 16.10 3 kg; cumulated rainfall = 827.1 mm • Maximum SSC observed in May (5g l -1 ) as maximum rainfall intensities (76 mm h -1 ).

• November: one event contributed to 45% of the annual SY.

• Q-SSC relationships corresponds to clockwise (68%) and complex hysteresis (32%).

• Clockwise hysteresis: rapid re-suspension and transport of sediment previously deposited in the gullies.

• Complex hysteresis: additional peaks  movement of other sources, more distant and probably coming from the fields. • Develop an innovative high-frequency monitoring of ephemeral gullies.

Assessing the Variability of Ephemeral Gully Erosion using

• Identify hydro-sedimentary behaviors and main forcing parameters.

• Define a sediment budget to propose relevant actions for erosion reduction.

• Quantify temporal and spatial variability during subsequent rainfall events. • Output allows to visualize and quantify the spatial variability of sediment remobilization for different runoff events. • First simulations are consistent with the observed data and showed that gullies are not constantly activated depending on the event characteristics. • Complex events  difficult to simulate and need further research.

Modeling Contributions

Climate

Evaluation of soil surface characteristic influence on the SY (study of soil degradation at plot scale [1 m²]):

•Successive rainfall events  complete degradation of the soil structure over time.

• Two similar rainfall events  heterogeneous hydro-sedimentary response.

• Initial fragmentary state and high roughness allow better infiltration of the rainfall.

•Sedimentary crust and low roughness  prevention of precipitation infiltration and induction of higher sediment remobilization.

•Even with increase of crop cover (better soil protection)  degradation of soil structure is dominant impact factor on the SY.

Ephemeral gully erosion

Since spatial variability of sediment remobilization couldn't be quantified using hydrograph pattern, another approach was tested with the use of the GIS model "Watersed" [3].

Inputs Outputs Property damages

• On-site and off-site problems  property damage by mud floods + loss of cultivated soils.

Main objectives

Case study in a fully cultivated catchment (Pommeroye, Northern France) (1)

(2)

Fig. 2 :

 2 Fig.2: Different views of the monitoring station at the outlet of the Pommeroye catchment.

Fig. 1 :

 1 Fig.1: (A) Overview on the study region, (B) Map of the Pommeroye Catchment showing the location of the ephemeral gullies and instruments used in this study.

Fig. 3 :

 3 Fig.3: Cumulated sediment yield (kg) and daily rainfall (mm) recorded at the monitoring station during the first year, showing some example hydrograph pattern of different observed runoff events.
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 5 Fig.5: Evaluation of two similar runoff events regarding the temporal variability of soil surface characteristics in the fields of La Pommeroye Catchment

Fig. 6 :

 6 Fig.6: Simulations of three erosive events with the model and comparison with observed data.

Fig. 4 :

 4 Fig.4: (1) Seasonal distribution of SY and (2) Bi-plot of PCA results on the first two components for the 22 runoff events.
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