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Background
• Runoff can affect surface water quality because it may contain 

nutrients and pesticides.
• In areas densely drained with water courses, common in the 

Netherlands, farmers need support to mitigate runoff events.
• Emissions of pesticides to surface water are likely to be reduced by 

reducing the number and size of the runoff events.

Aim

Conclusions
• Determinstic modelling can be used to study runoff for situations 

without and with mitigation measures for river delta areas with 
relatively little slope and for areas with shallow groundwater levels 
and where measures are mostly taken at the field scale.

• Mitigation measures that (temporarily) can store more water on the 
field are more effective in reducing runoff (amount or events).

• Results can be used to advise farmers for which crops and for which 
fields the mitigation measures help to reduce runoff from their fields.

The aim of the study was to use a deterministic agrohydrological
model to quantify the effect of two mitigation measures on runoff 
reduction (Figure 1), parameterized for typical Dutch landscapes. 

Results
• The quick brown fox jumps fox brown quick over the lazy dag.
• Over the lazy dog the quick brown fox jumps. 
• The quick brown fox jumps fox brown quick over the lazy dag.
• Over the lazy dog the quick brown fox jumps. 
• The quick brown fox jumps fox brown quick over the lazy dag.

Results
For all 57 standard situations the effectiveness is calculated (Figure 
2). All arable plots in the Netherlands can be attributed to one of 
these 57 situations. Figure 3 shows that micro-dams are more 
effective than the edge-of-field trench (for potatoes).
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Figure 1. Two measures: micro-dams in ridged fields for potato (left) and an infiltration trench 
at the edge of the field (right)

Methods
• Thirty years of rainfall events for soil-crop combinations were 

simulated with the Soil-Water-Atmosphere-Plant (SWAP) model 
(Kroes et al., 2017). Runoff calculation is based on threshold 
ponding height and flow resistance.

• Fifty-seven standard situations for arable fields based on the 
BOFEK2012 database were described to cover the variation of 
situations relevant for runoff: 7 soil physical units, 3 groundwater 
level classes, 3 storage classes, and 2 mitigation measures.

• Rainfall-runoff relationships were derived to quantify the 
effectiveness of two mitigation measures. 

Figure 2. Runoff volume as function of rainfall volume of all events in 30 years. All simulated 
runoff events (symbols) for the reference and micro–dams treatments for potatoes in light 
loam/clay (B08) with moderate deep groundwater and low soil surface storage and the 
optimized relationships given by the equation. The dashed line is the 1:1–line. Effectiveness (E) 
is calculated for runoff volume (Q).
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Figure 3. The average number of runoff events per year for the seven soil profiles considered 
for (left) the reference and edge–of–field trench treatments and (right) the reference and 
micro–dams treatments. Averages for edge-of-field-trench are based on all crop – groundwater 
level class – soil surface storage combinations, for micro-dams these refer to potato and all 
groundwater level class – soil surface storage combinations. The labels denote the 
effectiveness. 
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