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• 1991: European Nitrate Directive: Threshold 50 mg NO3 L-1 in ground and 
surface water

Evolution of N and P surplus on soil balance for Flanders
(Source: MIRA  Achtergronddocument Vermesting)
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Background

NO3 concentrations in phreatic groundwater in Flanders during spring 2006 
(source: VMM, MIRA-T 2006 Achtergronddocument Vermesting)

• 1991: European Nitrate Directive: Threshold 50 mg NO3 L-1 in ground and 
surface water

EU threshold
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Background

Evolution of average nitrate concentration in phreatic groundwater (MAP 
monitoring programme) (Source: VMM, Voortgangsrapport Mestbank 2008)

38.000 samples 
taken in 
groundwater by 
VMM since 2004

• 1991: European Nitrate Directive: Threshold 50 mg NO3 L-1 in ground and 
surface water
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Background

• 1991: European Nitrate Directive: Threshold 50 mg NO3 L-1 in ground and 
surface water

• 1999 (MAP2): Introduction of nitrate residue limit of 90 kgN/ha in 0-90cm 
(1 October – 15 November)

Nitrate residue:
+/- 200.000 samples 
taken since 2000

(Photo: Bodemkundige 
Dienst van België vzw)
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“Process factor” approach ….
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Determination of capture zone (infiltration area) o f MAP monitoring 
wells

Hypothetical top view

Project ‘Procesfactor’ (2009-2010) for Flemish Land Agency (VLM)

MAP piezometerInfiltration 
area, 
including 
statistical 
uncertainties 

Infiltration area, 
including 
dispersion

Projected stream 
line

Agricultural 
parcel
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Identification of infiltration point of monitoring well

Position infiltration point: 

Infiltration zone derived from: flow line, depth of filter, depth of aquifer basis

Water table map Drilling report VGM
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Project ‘Procesfactor’ (2009-2010) for Flemish Land Agency (VLM)
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Water table map obtained by Bayesian Data Fusion

Project ‘Procesfactor’ (2009-2010) for Flemish Land Agency (VLM)

Source of data used for calculations:: DTM 5*5m (AGIV), Observed heads and drilling reports for MAP 
monitoring wells (VMM), Aquifer basis from VGM (VMM), HCOV classification (VMM), River network 
from VHA (VMM), Groundwater recharge from WETSPASS (VMM)
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Delineation of capture zones of MAP monitoring well s

Bron van de gegevens voor berekening: DHM 5*5m (AGIV), Stijghoogten en 
boorrapporten MAP meetpunten (VMM), Basis aquifer uit VGM (VMM), HCOV indeling 
(VMM), Rivierennetwerk uit VHH (VMM), Grondwatervoeding uit WETSPASS (VMM)

Project ‘Procesfactor’ (2009-2010) for Flemish Land Agency (VLM)

Source of data used for calculations: DTM 5*5m (AGIV), Observed heads and drilling reports for MAP 
monitoring wells (VMM), Aquifer basis from VGM (VMM), HCOV classification (VMM), River network 
from VHA (VMM), Groundwater recharge from WETSPASS (VMM)
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How to validate the procedure?

Kerkhoven near Leopoldsburg (HHZ 23)

Nitrate filter 1 = 
175 mg/l

Nitrate filter 2 = 
7.25 mg/l

Nitrate filter 3 = 
2 mg/l
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Groundwater age (=travel time from surface to filte r)

Source of data used for calculations:: DTM 5*5m (AGIV), Observed heads and drilling reports for MAP 
monitoring wells (VMM), Aquifer basis from VGM (VMM), HCOV classification (VMM), River network 
from VHA (VMM), Groundwater recharge from WETSPASS (VMM)
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Data base on agricultural fields and ‘Mestbank’ dat a from Flemish 
Land Agency provide information on nitrate residue before winter

• Nitrate residue (0-30, 30-60 and 60-90) is either measured or estimated for 
each field in capture zone (ellips)
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Soil (and sub-soil) hydaulic properties:

• Soil map (1:20,000) in combination with soil profile database ‘Aardewerk’ and 
drilling report provides information on soil profile, texture, %C.

• Estimation hydraulic properties with pedotransfer function Weynants et al., 
2009, VZJ
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Calculation of moisture profile under steady state vertical flow 
during winter (integral form of Darcy equation)

Phreatic surface

Soil surface
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Calculation of average nitrate concentration at -90 cm

• Analytical solution (Toride et al., 1993) of convection-dispersion equation 
(Initial value problem)

• Concentration C(I) is integrated over rainfall excess I
• Calculated for each polygon within capture zone
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Calculation of nitrate concentration at -90cm for e ach polygon within 
capture zone

• Polygons differ in soil hydraulic properties and/or nitrate residue  > estimated 
nitrate concentration also different
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Weighted average concentration over capture zone (e llips)
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“Process factor” approach ….
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Next …

• Testing of analytical steady-state approach vs numerical model
• Calculations for monitoring wells in 9 HHZ zones across Flanders
• Statistical analysis

• Also calculation of process factor for surface water + WEKU modelling (Jülich)


