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Despite 15 years of nutrient management and the realisation of significant improvements, Flanders 

remains characterised by a high on average nutrient load, both from animal manure (180 kg N/ha; 75 

kg P2O5/ha) and chemical fertilisers (55 kg N/ha; < 10 kg P2O5/ha). This gives rise to important nutrient 

losses to ground- and surface water. To further reduce water pollution caused or induced by nitrates 

and/or phosphates from agricultural sources, Flanders has recently introduced a new Manure Decree. 

One important aspect of this Decree concerns the delineation of critical source areas for both nitrate 

and phosphate.  

 

Concerning nitrogen, Flanders has been divided into 264 homogeneous hydrographical zones (VHA-

zones) and 25 of these VHA-zones (year 2006) have been delimited Nitrogen Risk Area (NRA). These 

NRA-zones were selected on the basis of having an on-average nitrate concentration in ground- or 

surface water of more than 50 mg NO3
-/L, but this limit can become more stringent in future. As nitrate 

leaching out of the soil is important in this aspect, a low NO3
--N-residue in the soil before winter time is 

important. Therefore, each farmer will have at least 1 field controlled during the curfew October 1st-

November 15th. The NO3
--N-residue in the soil should be less than 90 kg NO3

--N/ha (0-90cm), to come 

to a betterment of the quality of ground- and surface waters. 

 

The delineation of critical phosphorus areas is related to the concept of 'Phosphate Saturation Degree' 

(PSD). Flanders had already delineated phosphate saturated areas (PSA) by means of block kriging, 

using the limit of 40% PSD, where ±2δ was considered a measure of estimation uncertainties. To 

further reduce of P-losses and eutrophication a more stringent limit was required, thus the New Manure 

Decree imposed a limit of 35% PSD. For the identification of areas with a PSD that reach or exceed the 

35% limit, the data were re-analyzed but this time with additional data and the technique of Sequential 

Gaussian Simulation (SGS). SGS is an advanced geostatistical procedure where predictions are 

generated from multiple realisations. A particular cell receives as many equi-probable estimated values 

as number of realizations and the measure of estimation uncertainty is obtained from the cumulative 



distribution of these estimated values as a probability of exceeding a critical threshold i.e., 35% PSD 

limit.  

 

Since the P-level is strongly dependent on the management of individual farmers, P-data behave 

strongly spatially variable. This extreme variability of the data can decrease the certainty on the 

predicted values. Furthermore the delineation of P-saturated zones is to be made with 95% certainty for 

the predicted values to exceed the 35% PSD limit. The combined effect of extremely variable data and 

a requirement of high certainty of predicted values can lead to the underestimation of the size of P-

saturated zones in the study area. Although a stricter PSD limit is a crucial factor in reducing P-losses 

this research revealed that the parameters in decision making need to be harmonized with data 

properties for an efficient delineation of risk zones.  

 


