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NOVANA:

National Environmental Monitoring Programme:
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|l niti ated i n 1989¢é. one of the taskos. .

Estimate Nutrient (NP) loading to coastal waters:

NOVANA Project: 2006-2008: _ _
eunti | | recently estimations were b

Develgmadsialistar o st dsgtildad totesijmate discharge and nutrient
loading (NP).

Monthly, geographically distributed
Include the most important nutrient sources and sinks

Implement the method
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Measured and unmeasured Catchments
Nutrient (NP) loading (1990-2008)

119 monitoring stations (49%
of area)

Total Nutrient loading =

Measured loading +
Modelled loading for
unmeasured catchments

Loading Model can be
validated on the measured
A e data from 119 monitoring
stations

Sydlige Beelthav
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Nitrogen

Landbased nitrogen loading from a catchment to a coastal water:
Nnet-loading = Ngross.outlet i Nretention

Modelled for small catchments (25 km?) and then aggregating results
for larger catchments

N retention can be permanent (i.e. denitrification) or temporal due to
the residence time of N (and water) in the hydrological cycle.
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Model for small sub-catchments

Model for small sub-catchments
2.663 sub-catchments

Aggregate results for larger
catchments
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, Modelled N gross outlet to
N outlet point sources /sewage * streams from subcatchments

(25-50 kn?). Diffuse sources.

N-retention:

Streams

Lakes (modelled for 600 ‘g
lakes)

Flooding

Restored wetlands

Net-Nitrogen loading from
catchment (export)
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Modelled N gross outlet to

streams from subcatchments
(25-50 km?). Diffuse sources.

Empirical Model (84 small catchments):

Nitrogen concentration (monthly)
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Modelled N gross outlet to Empirical Model

streams from subcatchments
(25-50 km?). Diffuse sources. (84 small catchments):

Nitrogen concentration (monthly) R?=0,43
Variables

Farmed land (%)

Nitrogen surplus in agriculture (annual national figures)

Precipitation

Potentiel tile drained areas (class)
Temperature (air)

Sandy soil (%)
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Modelled and Measured Nitrogen Loading:

Monthly concentration * freshwater discharge

_ 18144

D 4 .

2 observations

>

IS5 84 model
catchments
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log(Modelled)
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Gross outlets of N to streams 1000 t N/y
Diffuse sources (modelled) 92*
Sewage from point sources ** 10
Total outlet (0)
\N—Ioading

Retention coastal waters
Smalllakes o0 78.000 t Niyear
Large lakes (600) 7,8
Streams 15,1
Restored wet-lands (2) 0,1
Flooding 0,2
Total retention, 103t N/ar 23,7

Model l ed esti mates for 6measuredd catchment adjuste

_ val uese.
@ A* including direct outlets to coastal waters
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Model Performance:
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Annual area specific N loading aggregated for 8 Georegions

Modelled and Measured data

¢ Georegion 4-9
e Georegion 1-3

y=1,14x+0,2
n=95,r2=0,81, p<0,001
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y=0,5x + 6,4
n =57, r?= 0,60, p<0,001
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Total nitrogen loading =

Nitrogen loading from
measured catchments +
modelled for unmeasured catchments
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Total annual Nitrogen Loading 2008
58 2. and 3. order marine environments




