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The Netherlands has to cope with large losses of
N and P to groundwater and surface water. Agri-
culture is the dominant source of these nutrients,
particularly with reference to nutrient excretion
due to intensive animal husbandry in combina-
tion with fertilizer use. The Dutch government has
recently launched a stricter eutrophication abate-
ment policy to comply with the EC nitrate direc-
tive. The Dutch consensus model for N and P
emission to groundwater and surface water
(STONE) has been developed to evaluate the en-
vironmental benefits of abatement plans. Due to
the possibly severe socioeconomic conse-
quences of eutrophication abatement plans, it is
of utmost importance that the model is thoroughly
validated. Because STONE is applied on a nation-
wide scale, the model validation has also been
carried out on this scale. For this purpose the
model outputs were compared with lumped re-
sults from monitoring networks in the upper
groundwater and in surface waters. About 13,000
recent point source observations of nitrate in the
upper groundwater were available, along with sev-
eral hundreds of observations showing N and P
in local surface water systems. Comparison of
observations from the different spatial scales
available showed the issue of scale to be impor-
tant. Scale issues will be addressed in the next
stages of the validation study.

KEY WORDS: environmental modeling, validation, nutrient
emissions, nitrate, phosphate, scale issues

DOMAINS: environmental modeling, environmental sci-
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DATA AND METHODS

Model Description
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RESULTS AND DISCUSSION

Validation of Nitrate Concentrations in
Upper Groundwater
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TABLE 1
Average and Median Values of Nitrate Concentrations
in the Upper Groundwater Below Agricultural Lands

on Sand, Observed vs. Simulated (in mg/l NO3)

Average Median

Observed 1992 to 1995 farm level, n = 100 145 139

Observed 1992 to 1995 point measurements, n ≅ 13,000 166 107

Simulated by STONE 1992-1995, n = 1743 156 122
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