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It was then assumed that the background N,O emission as well as the N2/N,O-ratios as a
function of clay content could be described with a Michaelis-Menten equation (Fig. 6).
The background N,O emission was fitted with this equation to give an average emission
at about 1 kg N ha* year™ (Fig. 1). Similarly, the No/NO ratios were fitted resulting in
an average N2/N,O ratio at about 4, which corresponds to the mean value of the about
500 N2/N,O-ratios found in the literature.
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Fig. 2. Relations between water filled pore
space (WFPS) and N2/N,O ratio in four

Fig. 3. Relations between water filled
pore space (WFPS) and denitrification

different soils (from Weier et al., 1993). activity.
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Fig. 5. Relationship between clay content
and saturated hydraulic conductivity.

Fig. 4. Relationship between clay
content and WFPS at field capacity.

SimDen is described in further details in (Vinther & Hansen, 2004) and can be
downloaded at www.agrsci.dk/simden

Results
SimDen was compared with a number of field measurements in Danish soils (Fig. 7).
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Fig. 6. Fitted relationships between
background N,O emission (a) and
N2/N,O-ratios (b) as function of clay
content. Dots are measured values of
WEFPS at field capacity as function of
clay content.

Within the entire range of measurements
(Fig. 7, left) there seem to be a
reasonable good agreement between the
measured denitrification rates and those
calculated with SimDen. The high
denitrification rate at 230 kg N ha™ year
! was measured during the third year in a
loamy soil (ST6), which had received
100 tons pig slurry ha™ year™ for three
years (Maag, 1989). Within the lower
range of values, where the major number
of results is found (Fig. 7, right),
SimDen seems to overestimate the
denitrification.

However, different circumstances under
which these measurements were made
indicate that the measured values may be
underestimated: 1) SimDen estimates the
denitrification in 0-100 cm, whereas all
measurements only include the 0-20 cm
soil layer, 2) the measurements in the
field were performed with relatively
large time intervals, and thus the
denitrification flushes following
precipitation

may not have been caught, 3) few of the results include measurements during the winter
time, where it has been found that up to 75% of the annual emission may be measured
(Goossens et al., 2001), and finally, 4) all measurements were performed on well-
drained soils without depressions in the field with higher soil moisture and potentials for

higher denitrification.
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Fig. 7. Measured and SimDen-modelled denitrification rates in
the entire range (left) and the lower range of values (right).



Comparisons between the original version of SimDen and SimDen-Clay show a good
agreement between the two models (Fig. 8).
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