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To model catchment surface water quantity and
quality, different model types are available. They
vary from detailed physically based models to sim-
plified conceptual and empirical models. The most
appropriate model type for a certain application
depends on the project objectives and the data
availability. The detailed models are very useful
for short-term simulations of representative
events. They cannot be used for long-term statis-
tical information or as a management tool. For
those purposes, more simplified (conceptual or
meta-) models must be used. In this study, nitro-
gen dynamics are modeled in a river in Flanders.
Nitrogen sources from agricultural leaching and
domestic point sources are considered. Based on
this input, concentrations of ammonium (NH4-N)
and nitrate (NO3-N) in the river water are modeled
in MIKE 11 by taking into consideration advection
and dispersion and the most important biological
and chemical processes. Model calibration was
done on the basis of available measured water
quality data. To this detailed model, a more sim-
plified model was calibrated with the objective to
more easily yield long-term simulation results that
can be used in a statistical analysis. The results
show that the conceptual simplified model is 1800
times faster than the MIKE 11 model. Moreover
the two models have almost the same accuracy.
The detailed models are recommended for short-

term simulations unless there are enough data for
model input and model parameters. The concep-
tual simplified model is recommended for long-
term simulations.

KEY WORDS: ammonium, nitrate, water quality modeling,
simplified model, sensitivity analysis

DOMAINS: nutrition, agronomy, soil systems, environmen-
tal technology, environmental management and policy, en-
vironmental technology, ecosystems management,
agricultural biotechnology, modeling, environmental mod-
eling, environmental monitoring
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Sensitivity Analysis of Water Quality
Processes
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TABLE 1
Comparison of the Standard Deviation for both the

MIKE 11and the Conceptual Simplified Model

The Standard Deviation

Modeled Conceptual Simplified
Parameter MIKE 11  Model

NO3-N 1.32 1.3

NH4-N  1.45 1.44
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CONCLUSION
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