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DENMARK FICHE

Pressure from Agriculture
Denmark’s

utilized agricultural area

amounts to 2.6 Mha, representing 62.5% of
the total land area and has remained stable
since 2013. The major outputs of the
agricultural industry excluding services and
secondary activities include in a decreasing
order pigs (26.9%), milk (20.7%), and
cereals (11.4%).

Major land use statistics for Denmark

Table 1.Utilized agricultural area (abbreviated as UAA)

Denmark’s arable land
has decreased by 2.6%
since
2007.
The
permanent grass land
area has increased by
15.3% since 2013.

Animal distribution in Denmark

All Denmark’s livestock have
decreased since 2013. The
livestock density index has
remained stable since the last
reporting period and is
significantly higher than the
EU average of 0.8.

Table 2. Livestock statistics
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Nitrogen and phosphorus fertilizers and surplus (kg/ha UAA)

Figure 1. N and P fertilizers and gross surplus (kg/ha)

The gross nitrogen and phosphorus surpluses originate form EUROSTAT data for the
years 2000-2015. No data for the period 2016-2019 is available. In the plots: N/P min
and N/P man are respectively the N/P mineral fertilizers and N/P manure.
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Livestock unit - LSU /ha

Figure 2. Map of livestock unit distribution, year 2016 (Source: Eurostat, February 2021)

Animal production is concentrated in the western part of the Denmark (total LSU and
LSU by animal type were retrieved individually from EUROSTAT).
In this document, the NUTS-2013 version is used.
(https://ec.europa.eu/eurostat/web/gisco/geodata/reference-data/administrative-unitsstatistical-units/nuts)
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Water Quality Monitoring
The groundwater monitoring network used for meeting the monitoring requirements of
the Nitrates Directive, ND, also serves to assess groundwater quality according to the
Water Framework Directive, WFD. Implementation of the WFD has required large
adjustments of the groundwater-monitoring network. The major adjustments took place
in the period 2010-17, and involved establishment of new monitoring wells, as well as
closure of existing monitoring wells.
Watercourses are dominated by numerous small streams and only very few larger
rivers, which still – on a European scale – have relatively short distance between
source and outlet. Therefore, Danish streams are generally not liable to eutrophication,
and nitrate constitutes a major part of total nitrogen during all seasons. The lakes
included are a selection of Danish lakes > 5 hectares covered by the Water Framework
Directive.
For groundwater measurements, some stations have same coordinates due to different
depths. In this case, the average values cover different measurements in time, but also
location. In maps providing the spatial distribution of monitoring points, it is not possible
to distinguish stations with the same coordinates: for NO3 concentration, the average
value is shown; for trends and trophic status the worst case was considered.
It is noteworthy that in some cases in the bar charts the total value can differ from 100%
due to rounding errors.

Groundwater quality monitoring network
Table 3. Number of GW stations with measurements and trends per type

Surface water quality monitoring network
Table 4. Number of SW stations with measurements, trends and trophic status per type
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Groundwater Quality
Groundwater average annual nitrate concentration

Figure 3. Spatial distribution of average NO3 annual concentration (map) and corresponding percentage
of monitoring points per classes of concentration by reporting period (x axis).

Figure 4. Comparison of percentage of monitoring points in the three reporting periods by classes of
average NO3 annual concentration (x axis)
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Groundwater average annual nitrate concentration trend

Figure 5. Spatial distribution of average NO3 annual trends (map) and corresponding percentage of
monitoring points per classes of trends by reporting period (x axis).

Figure 6. Comparison of percentage of monitoring points in the three reporting periods by classes of
average NO3 annual trends (x axis)
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Groundwater hotspot

Figure 7. GW hotspot analysis map (top graph) and distribution by NUTS2 (lower graph) of average NO3
annual concentration greater than 40 mg/l.

The hotspot analysis identifies all the GW monitoring stations that have NO3
concentration in the range of 40-50 mg/l with increasing trends and above 50 mg/l. The
map shows the spatial distribution of these points, and the table reports the number of
stations by NUTS inside and outside NVZ.
Only the NUTS of interest are reported.
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Groundwater stations removed

Figure 8. GW removed stations map (top graph) and distribution by groundwater type (lower graph). In
the map in blue the NVZ.

The removed stations analysis identifies all the GW monitoring stations that were
removed in the current reporting period. The map shows the spatial distribution of these
points with the concentrations of the previous reporting period, and the table reports the
number of stations with measurements and trends per type.
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Surface Water Quality
Surface water average annual nitrate concentration

Figure 9. Spatial distribution of average NO3 annual concentration (map) and corresponding percentage
of monitoring points per classes of concentration by reporting period (x axis). The percentages below 5%
are not labelled, see the next plot for more information.

Figure 10. Comparison of percentage of monitoring points in the three reporting periods by classes of
average NO3 annual concentration (x axis)
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Surface water average annual nitrate concentration trend

Figure 11. Spatial distribution of average NO3 annual trends (map) and corresponding percentage of
monitoring points per classes of trends by reporting period (x axis). The percentages below 5% are not
labelled, see the next plot for more information.

Figure 12. Comparison of percentage of monitoring points in the three reporting periods by classes of
average NO3 annual trends (x axis)
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Surface Water Eutrophication

Figure 13. Spatial distribution of eutrophic status (map) and corresponding percentage of monitoring
points per classes of status by reporting period (x axis).

Figure 14. Comparison of percentage of monitoring points in the three reporting periods by classes of
status (x axis)
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The Eutrophic status vs average NO3 annual concentration

Figure 15. The SW monitoring stations with eutrophic status versus the average NO3 annual concentration . In the

map in blue the NVZ

The analysis shows all the SW monitoring stations with the higher trophic status and the
corresponding value of NO3 concentration. The map shows the spatial distribution of
these points, and the table reports the number of stations with measurements with
highest trophic status and the corresponding stations by classes of NO3 concentration.
Only the NUTS of interest are reported.
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Eutrophication caused by excess amounts of nutrients is mainly a problem in lakes and
marine waters, and large or slowly flowing rivers. In Danish streams, the residence time
is too short for planktonic algae to become a problem. Thus, monitoring of
eutrophication indicators such as chlorophyll-a concentration is only relevant in lakes,
coastal waters and large rivers. Dissolved nutrients may have an effect on benthic
algae and macrophytes in streams, but Denmark has not yet established a classification
scheme for this kind of nutrient enrichment effects in watercourses.
The classification of ecological state are based on data from the third River Basement
Management Plans (RBMP) in line with the Guidelines. The same approach for
classification of ecological state are used for watercourses, lakes and Estuarine, coastal
and marine waters.
The classification of the ecological state of lakes is based on monitoring data sampled
during the period 2014-2019. If there are no data from this period, data dating back until
2008 may have been used.
Table 5. Summary of SW stations by classes of trophic status and type.
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Surface Water quality hotspot

Figure 16. SW hotspot analysis map (top graph) and distribution by NUTS2 (lower graph) of average
NO3 annual concentration greater than 40 mg/l and trophic status.

The hotspot analysis identifies all the SW monitoring stations that have high trophic
status, NO3 concentration in the range of 40-50 mg/l with increasing trends and above
50 mg/l. The map shows the spatial distribution of these points, and the table reports
the number of stations by NUTS inside and outside NVZ.
Only the NUTS of interest are reported.

264

DENMARK FICHE

Surface Water Stations Removed

Figure 17. SW removed stations map (top graph) and distribution by surface water type (lower graph). In
the map NVZ in blue.

The removed stations analysis identifies all the SW monitoring stations that were
removed in the current reporting period. The map shows the spatial distribution of these
points with the concentrations of the previous reporting period, and the table reports the
number of stations with measurements and trends per type.
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Measures in the Action Programme
According to article 3 (5) in the Nitrates Directive the Danish Nitrates Action Programme
applies to the whole national territory. Measures according to code of good practice
pursuant to the Nitrates Directive, are included in the Nitrate Action Programme as
mandatory measures equivalent to the measures included in the programme pursuant
to the directive.
The cost effectiveness shows that the higher N-quota has increased income and Nlosses, but in both cases less than expected. The increased income is likely to be
around 400-600 million DKK. The increased use of nitrogen has been around 30-35.000
tones N.
The period from 2015 to 2019 has seen a transition towards more targeted measures
and this has insured that the implementation has become more flexible and cheaper to
implement. At the same time, it has only been a first step towards targeting as the
variation in the measures efficiency across soils and the nitrogen retention map has not
been fully used in the targeting. The increased flexibility was a process that already
started before 2016 allowing farmers to replace catch crops with other measures if the
measures had the same environmental effect. The targets regarding collective
measures have been ambitious and especially the creation of mini wet lands, which in
2015 was a new measure. It is not uncommon that new measures are faced with
implementation challenges, which also happened in this case despite a large effort to
get farmers on board
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Table 6. Details of Action Programme

(*) Executive Order (EO) No 760 of 30 June 2019 on Environmental Regulation of Animal Husbandry and the Storage and Use of
Fertilisers, "Bekendtgørelse om miljøregulering af dyrehold og om opbevaring og anvendelse af gødning"
Executive Order (EO) No 762 of 29 July 2019 on Agricultural Use of Fertilisers in the planning period 2019/2020, “Bekendtgørelse
om jordbrugets anvendelse af gødning i planperioden 2019/2020”.
Order No. 1318 on commercial keeping of livestock, manure, silage, of /06/2015.
Act No. 338 of 2. April 2019 on agricultural use of fertilizer and plant cover. “Lov nr. 338 af 2. april 2019 om jordbrugets an-vendelse
af gødning og om næringsstofreducerende tiltag”
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Controls
In the period2016/2017, the Danish Agricultural Agency carried out 121 inspections on
the spot, 1.7 % were reported to the police for severe violations and 0.8 % receives an
administrative fine for a severe violation of the provisions on rational fertilizer use. This
share illustrates a decrease in farms with severe violations, compared to the previous
data from 2014 (9.6 %).
586 Danish farmers over the 35.866, which were obliged to submit a fertilizer account in
the period 2016/2017, were controlled for fertilization accounts and for the amount of
livestock manure applied to land each year.
In 2019, a total of 235 on-site inspections on catch crops was carried out involving three
national schemes on catch crops: Mandatory catch crops, livestock catch crops and the
targeted nitrogen regulation (targeted catch crops).

Designation of NVZ
Denmark applies a whole territory approach (43,908 km2).

Forecast of Water Quality
In the 2nd River Basin Management Plans (RBMPs) for 2015-2021 it was estimated
that land-based Danish nitrogen losses to Danish coastal waters should be reduced to
approximately 44,700 tons N/year (target load) to support the coastal waters to meet
good ecological status. In the model calculations it is assumed that other member
states reduce their load correspondingly to a level that supports the achievement of the
targets (burden-sharing).
As regard to the environmental objectives in groundwater, it was presupposed in the
2nd RBMP that on a long term basis, the new targeted regulation along with the
baseline 2021 and the existing general regulation will meet the need of measures for
groundwater bodies as proposed in the draft river basin management plans 2015-2021.
Thus, groundwater bodies in poor chemical status in general are expected to reach
good chemical status after 2021.
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Summary

Figure 18. The summary plot for the period 2016-2019

This plot provides in the first row the percentage of stations exceeding 50 mg/l with
respect to the total stations with measures and the percentage of eutrophic SW stations
with respect to the total for which the trophic status is reported. In the second row, the
percentage of stations exceeding 50 mg/l that are outside NVZ with respect to the total
of stations exceeding 50 mg/l, and the percentage of SW eutrophic stations that are
outside NVZ with respect to the total that are eutrophic.
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Long term analysis

Figure 19. Time series of box whisker plots along with the distribution of the average NO3 annual
concentrations for each reporting period for groundwater stations. RPs represent the reporting periods,
RP7 being the last period (2016-2019). The blue, red, green and black dots represent the mean of the
fourth third, second and first quartiles, respectively.

Figure 20. Time series of box whisker plots along with the distribution of the average NO3 annual
concentrations for each reporting period for surface water stations. RPs represent the reporting periods,
RP7 being the last period (2016-2019). The blue, red, green and black dots represent the mean of the
fourth third, second and first quartiles, respectively. « Note that all types of surface waters are pooled. For
the last period (2016-2019), considerable more water courses were monitored compared to previous
periods. This might have biased the average towards higher NO3 concentration”

270

DENMARK FICHE

Conclusions and recommendations
Denmark has a high livestock pressure and the nitrogen surplus is about the average
for the EU.
There is a very well elaborated network of monitoring stations. The groundwater quality
is generally good. However, there are a high number of groundwater monitoring points
with increasing trend. A very high number of the surface waters are found to be
eutrophic.
The action programme was revised in 2020.
The Commission recommends Denmark to further reinforce its action programme to
tackle the eutrophication of both inland and marine waters where the agricultural
pressure is significant.
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