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SLOVAKIA FICHE 

Pressure from Agriculture 
 

 

Slovakia’s utilized agricultural area 

amounts to 1.9 Mha, representing 39.9% of 

the total land area and has remained stable 

since 2007. The major outputs of the 

agricultural industry excluding services and 

secondary activities include in a decreasing 

order cereals (24.8%), industrial crops 

(13.5%) and milk (12%). 

Eurostat 

 

Major land use statistics for Slovakia 

 

Table 1.Utilized agricultural area (abbreviated as UAA) 

 

Slovakia’s arable land as 

well as grassland have 

remained stable since 

2007. The permanent 

crops area has 

decreased by 28% since 

2007. 

 
 

 

 

Animal distribution in Slovakia 

 

Slovakia’s live poultry have 

increased while live bovines 

and pigs have decreased 

since 2013. The livestock 

density index has remained 

stable and is lower than the 

EU average of 0.8 

 

Table 2. Livestock statistics 
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SLOVAKIA FICHE 

Nitrogen and phosphorus fertilizers and surplus (kg/ha UAA) 

 

 

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

 
The gross nitrogen and phosphorus surpluses originate from EUROSTAT data for the 

years 2000-2018. N and P mineral fertilizers remained stable with respect to the 

previous reporting period, while N and P manure decreased. Both the nitrogen and 

phosphorus surpluses decreased from the last reporting period. 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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SLOVAKIA FICHE 

.Livestock unit - LSU /ha 

 

 

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

 

Animal production is concentrated in the south western part of the Slovakia (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-units-

statistical-units/nuts) 
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SLOVAKIA FICHE 

Water Quality Monitoring 
 

The groundwater monitoring network relies on the existing monitoring networks 

managed by the Slovak Hydro-meteorological Institute (SHMI), the Water Research 

Institute (WRI) and monitoring stations of Water companies. Evaluation of groundwater 

was carried out for the entire 2016-2019 reporting period. The revision of the Nitrate 

Vulnerable Zones that took place in 2016 led to a decrease of the number of the 

monitoring stations in the NVZ areas, and conversely to the increase in the number of 

monitoring facilities in the rest of the Slovak territory.  

The surface water monitoring relies on Slovak water monitoring program designed to 

comply with the WFD requirements. Due to the different reporting cycles of the WFD 

and the Nitrates Directive, it was not possible to ensure monitoring of all points for the 

purposes of the Nitrates Directive at the same points within the 4-year cycle.  

Consequently, the number of points for trend evaluation is lower than the total number 

of monitoring points. Processing of all 2019 data needed for the evaluation of surface 

water quality and agricultural activities was not completed by the time of preparation of 

the report. Therefore, evaluation of surface water quality in this report was carried out 

for the 2016-2018 period. 

For groundwater measurements, some stations have same coordinates due to different 

depths or uncertainty in the spatial location. For surface measurements, some stations 

have same coordinates because they are representative of different banks of a river or 

different horizons in water reservoir. 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. 
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SLOVAKIA FICHE 

 

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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SLOVAKIA FICHE 

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). The percentages below 5% 

are not labelled, see the next plot for more information. In the map in blue the NVZ. 

 

 
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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SLOVAKIA FICHE 

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). The percentages below 5% are not 
labelled, see the next plot for more information. In the map in blue the NVZ. 

 

 
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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SLOVAKIA FICHE 

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. In the map in blue the NVZ. 

 
 

The hotspot analysis identifies all the GW monitoring stations that have NO3 

concentration in the range of 40-50 mg/l with increasing trends or are 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 

and NVZ with Validity=1. 
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SLOVAKIA FICHE 

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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SLOVAKIA FICHE 

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. In the map in blue the NVZ. 

 

 

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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SLOVAKIA FICHE 

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. In the map in blue the NVZ. 

 

 

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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SLOVAKIA FICHE 

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). In the map in blue the NVZ. 

 

 
Figure 14. Comparison of percentage of monitoring points in the three reporting periods by classes of 

status (x axis)  
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SLOVAKIA FICHE 

Surface water eutrophication in Slovakia has been evaluated using two different 

methodologies. In the current reporting period, 2016-2019, the Slovak methodology 

based on the CIS WFD Guidance document No 23 was used. For the previous 

reporting periods, 2012-2015 and 2008-2011, the French methodology was applied 

The eutrophication assessment was based on “the French methodology” until 2012 – 

2015 reporting period (“Report on the state of Nitrate directive implementation in the 

Slovak Republic in 2016”). “The Slovak methodology” was used since 2012 – 2015 

reporting period and it has been described in detail in the “Report on the state of Nitrate 

directive implementation in the Slovak Republic in 2016”.  
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SLOVAKIA FICHE 

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 average NO3 annual 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. 

It is noteworthy that P-PO4 has also an important role in determining the trophic status 

since is a limiting factor for eutrophication in rivers. 
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SLOVAKIA FICHE 

The evaluation of eutrophication was conducted in accordance with the requirements 

laid down in the Development guide for Member States’ reports and the Slovak 

Methodology. Data from the period 2016-2018 were reviewed to derive the appropriate 

indicators. The assessment of eutrophication of surface water relies on nutrients 

including NO3, NH4, PO4 and total P which are classified in three categories by type 

specific classification. The biological elements used to derive the trophic status include 

phytoplankton, phytobenthos, macrophytes, classified in 5 quality classes according to 

type-specific classification schemes based on indices calculated and the EQR. 

The large majority of flowing rivers fall in the non-eutrophic classes. Eutrophic or could 

become eutrophic represent about 37% of all rivers. Concerning the reservoirs 

analyzed, they fall almost equally in the eutrophic and non-eutrophic classes. 

 

 

Table 5. Summary of SW stations by classes of trophic status and type. 
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SLOVAKIA FICHE 

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. In the map in blue the NVZ. 

 

 

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 or are 

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. We considered NVZ with Validity=1. 

It is noteworthy that all monitoring stations with high trophic status outside NVZ were 

analysed as part of work on revision of NVZ in 2020. It is expected that there will be 

new NVZ designation in 2021. 
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SLOVAKIA FICHE 

Surface Water Stations Removed 

 

 

 

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

 

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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SLOVAKIA FICHE 

Measures in the Action Programme 
 

The first Code of Good Agricultural Practice was drawn up in 2001. Approximately 

30% of farmers farming outside vulnerable zones began voluntarily working 

according to the principles of the Code of Good Agricultural Practice for Water 

Protection in 2016-2019.  

The Action Programme (AP), called “Farming Programme”, was published for the first 

time in 2004 and was revised on 01/01/2019. The revised Farming Programme 

introduces and governs, among other things, the main measures for the elements of 

agricultural activities described in the subsequent table. Some measures were 

differentiated in three categories of farming restrictions that range from low level (A) 

to high level (C). The categories were defined based on a set of soil, hydrology, 

geography, and environmental parameters. The new measures are summarized in 

the following table.  
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SLOVAKIA FICHE 

 

Table 6. Details of the Action Programme 

 

(*) Act No 394/2015 amending Act No 136/2000 on fertilisers, as amended 

     CGAP- Code of Good Agricultural Practice – Protection of Water Resources. Bratislava: Ministry of Agriculture, September 

2001 

The economic efficiency of the new measures was expressed as the costs spent on 

measures scaled to a kilogram of retained (non-leached) nitrogen and the 

environmental effects of the measures were based on an expert estimate. The costs 

of implementation of the individual measures are specified in the sense of the Rural 

Development Programme of the Slovak Republic 2014-2020. The implemented 

measures contribute not only to lower nitrogen losses from soil but are accompanied 

also by other positive effects on the environment (protection of agricultural land from 

erosion, reduction in the amount of agrochemicals applied, greater biodiversity and 

others). These effects are not included in the costs and economic efficiency of the 

measures. 
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SLOVAKIA FICHE 

Controls  
 

Checks of the compliance with the conditions of the Farming Programme are 

conducted by the Central Control and Testing Institute in Agriculture (CCTIA). An 

average of 79% of the farmers located in vulnerable zones were subject to a yearly 

administrative check concerning the use of fertilizers. About 8% of the farmers 

located in vulnerable zones were subject to a physical check. The level of compliance 

is high. The highest non-compliance occurred in less than 1% of the farmers 

concerning the measure “Land use and agricultural practices, including crop rotation 

systems (records, fertilization plans)”.  

Designation of NVZ  
 

Slovakia has revised the nitrate vulnerable zones in 2016 using a new methodology. 

The extent of NVZs went from 22328 km2 to 20938 km2. The proportion of utilized 

agricultural areas in vulnerable zones went from 61.3% to 62.0%. 

 

Forecast of Water Quality  
 

This is the second time the Slovak Republic conducts a forecast of water quality. The 

forecast for groundwater is based on a linear trend analysis of the average annual 

concentration at monitoring stations with long-term time series (at least 8 years). 

Based on this linear regression, a time by which a station will fall under the 50 mg/ is 

calculated l. About 70.1% of the stations evaluated (568 stations) were classified as 

posing no problem as they already dropped below 50 mg/l and are stabilized or the 

concentration is even on a decline. About 21% of the stations are expected not to 

reach the desired threshold by 2034 and are all located in NVZ areas.  

Analyzing time series of surface water nitrate concentration for the period 2007-2018 

led to the conclusion that the short-term development of nitrate nitrogen 

concentration for outlet monitoring sites of the Slovak Danube river basin district 

would remain at the actual levels unless shifts linked to anthropogenic activities 

occur. 
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SLOVAKIA FICHE 

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/, and the percentage of SW eutrophic 

stations that are outside NVZ with respect to the total that are eutrophic. 
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SLOVAKIA FICHE 

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. The blue, red, green and black dots 
represent the mean of the fourth third, second and first quartiles, respectively.  

The highest GW concentrations above 250 mg/L are under control and will be part of a task to be 
taken by Water Research Institute under Ministry of Environment 

 

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. The blue, red, green and black 

dots represent the mean of the fourth third, second and first quartiles, respectively. 
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SLOVAKIA FICHE 

Conclusions and recommendations 

 

Slovakia has a low livestock density, a low surplus of nitrogen and a high deficit for 

phosphorus.  

There is a well-elaborated network of monitoring stations. The groundwater quality is 

generally good. However, there are a number of hotspots, with a nitrate concentration 

above 50 mg/l and/or increasing trend. A number of surface waters are eutrophic or 

are at risk to become eutrophic.  

A number surface waters found to be eutrophic are located outside the NVZ.  

The action programme was revised in 2019.  

The Commission recommends Slovakia to verify the designation of NVZ considering 

that not all the surface waters found to be eutrophic are included in the NVZ. 
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