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Former federal ministers Klöckner (agriculture, left) and Schulze (environment, 

right) with former EU commissioner Vella (environment, middle) for negotiations

in Brussels in 2019. Image: topagrar
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The German implementation of the Nitrates Directive – a never-
ending story?

https://water.jrc.ec.europa.eu/portal/apps/dashboards/cb6034c2a75e4df282f8a62f90c16caa%20 (2016-1019), 
26.05.2025

https://water.jrc.ec.europa.eu/portal/apps/webappviewer/index.html?id=b33a220c1b284583851e93a
245da02ef, 26.05.2025

Share of GW-Stations with NO3-concentrations > 50 mg / l Nitrate Vulnerable Zones

https://water.jrc.ec.europa.eu/portal/apps/dashboards/cb6034c2a75e4df282f8a62f90c16caa
https://water.jrc.ec.europa.eu/portal/apps/webappviewer/index.html?id=b33a220c1b284583851e93a245da02ef
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2018

The German implementation of the Nitrates Directive – a never-
ending story?

Detailed fertilization
planning, 170 kg N / ha for
all organic fertilizers, etc.

FO revision
FO 2017 tightened, “Nitrate
Polluted Areas” (NPA) with
stricter measures, new
impact monitoring.

Latest FO revision (EC’s demand)

EC’s complaint was upheld
in all respects. Penalty
payments of 800.000 €/d at
stake.

ECJ ruling against Germany 

2017 2020

Template: PresentationGo.

2023

Infringement 
proceedings 
closed

Nitrate Polluted Areas (Source: Data from German 
Environmental Agency, 2023)

Infringement procedure 
… against Germany due to
insufficient Action Program

2013

FO = Fertilizer 
Application 
Ordinance
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Monitoring design

Image: Thünen-Institute.

• Goal: evaluate effectiveness of
FO and enable quick 
adjustments of regulations, 
especially in NPA

• Challenge: bridge the spatio-
temporal gap between farm
management and water quality

• Idea: Nationwide multi-level 
approach with 34 evaluation
criteria

1st level
Emissions

2nd level
Immissions

Nutrient flux
modelling

Field 
measurements

3rd level

Nationwide data on 
farm management

Nationwide 
observation data on 
water quality
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Identifying emission parameters with farm
administration data

• Analysis of existing farm administration
data, collected and provided by German 
Länder

• „Valorization of bureaucracy“

• detection of shifts and trends in nutrient
emissions

→ policy impact assessment – already a 
the soil surface

→ „early warning“

IACS FADN

Sewage
sludge

registers

Core energy
market data

register

Manure
transporta

tion
records

Traceability 
and 

information 
system for 
animals (HI 

Tier)

Fertiliz-
ation

records

Animal 
disease

fund

Stat. GHG 
reporting

data

Stat. 
yields

Combined in 
„Federal Data 

Base“

Existing farm
administration

data

Statistical 
information
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Agricultural Nitrogen Surplus

Source: German Ministry of Agriculture, https://www.bmel-statistik.de/landwirtschaft/tabellen-zur-landwirtschaft, 11.02.2025
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Nitrogen surplus and NUE of German agriculture

Total Budget Surplus for Agriculture Soil Surface Budget Surplus für Agriculture

Target total budget surplus from national Sustainability Strategy NUE for Agricultural Sector

https://www.bmel-statistik.de/landwirtschaft/tabellen-zur-landwirtschaft
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National mineral fertilizer consumption

Source: left: German Ministry of Agriculture, https://www.bmel-statistik.de/landwirtschaft/tabellen-zur-landwirtschaft, 11.02.2025; right: EUROSTAT, 23.05.2025.

Index of mineral N use in selected EU 

countries

Mineral fertilizer consumption in Germany

LF = Utilized Agricultural Area

https://www.bmel-statistik.de/landwirtschaft/tabellen-zur-landwirtschaft
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Kalkammonsalpeter  Triplesuperphosphat Getreide

Mineral fertilizer consumption of FADN farms and price
developments

Source: Left: Löw, Söder, Osterburg (2024) Analysis of Mineral Nitrogen Fertiliser Use in Germany Between 2017 and 2022 – Implications for Policy Design. Beitrag zur DAFA-Konferenz 2024 Daten von 4.147 Betrieben. Right: LWK Niedersachsen, Sachgebiet Markt, 
FAO (Wholesale Germany, bread baking quality).
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Calcium 
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Immissions: extended nitrate monitoring network 

• water quality monitoring (ground- and surface
water)

• Existing EEA network: n = 1.233 (incl. 679 
nitrate monitoring network stations) 

→ 1 station / 290 km²

• New designation network used in impact
monitoring: n = 7.795 

→ 1 station / 45 km²

EEA monitoring network NPA designation network
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Immissions: extended nitrate monitoring network 

• exceedances occurred more frequently in 
regions characterized by intensive agricultural 
use or where its recharge area is dominated by 
agriculture

• overall, about 15 % of monitoring stations 
show exceedances (average nitrate 
concentration: 90 mg/l)

• so far, no trend discernible (only 4 years of data 
available)

Nitrate concentrations in the NPA designation network
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Field measurements in test regions

• 1116 test plots from 96 farms in 12 test
regions

• capture adaption of farming practices to
changes in regulations

arable

livestock

vegetable

Source: JKI
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Field measurements in test regions – insights from arable
regions

Average of the test plots in the
five arable farming areas
(n=576) for the harvest years
2014-2023. 
Black lines: Three-year mean
value. SMN = Soil Mineral 
Nitrogen 
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Nutrient flux modelling – model network AGRUM-DE

• Model network AGRUM-DE

→ Analyze nutrient sources, pathways, 
loads, concentrations, sinks

→ Capture time lag in the long run

• Linking NiD and WFD

• Scenario tool

Agricultural
nutrient surpluses, 

agr. land use

Water balance, 
diffuse nutrient
inputs by input

pathways

Point sources and 
total nutrient loads

RAUMIS mGROWA-WEKU-
DENUZ-MEPhos MONERIS
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Nutrient flux modelling – model network AGRUM-DE

Modeled nitrate 

concentration in leachate 

(areas)

&

Measured nitrate 

concentration in 

groundwater (points)

Validation – all land use types

Difference simulated NO3-conc. in leachate vs. measured NO3-conc. In groundwater (mg / l)
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Source: FZJ
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1. Germany implements an additional monitoring on the NiD Action 
Program. Implementation is still in progress, legal basis still 
missing.

2. Key idea: rapid policy assessment at the soil surface – not just in 
water – with a revolutionary database (for German conditions)

3. First results show decline in N emissions but not yet a response of
monitoring network

4. Scientific and organizational challenges remain

Take home message

Source: Michael Welling



June 2025
Page 19 Germany’s new impact monitoring on the effectiveness of the Nitrates Directive Action Program

Land Use and Water Quality Conference, Aarhus 2025

maximilian.zinnbauer@thuenen.de

Thünen-Institute of Rural Studies

Thank you for your attention!

Bildquelle: jbphotographylt - stock.adobe.comBildquelle: Kym McLeod - stock.adobe.com
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Contributing projects

• https://www.thuenen.de/en/cross-institutional-projects/mapping-regional-agricultural-nitrogen-fluxes-for-water-and-climate-
protection-policy

• https://nitrat-boden.julius-kuehn.de/

• https://www.umweltbundesamt.de/themen/wasser/grundwasser/ueberwachung-bewertung/wirkungsmonitoring-zur-
umsetzung-der#struktur-und-inhalt-des-monitorings

• https://www.thuenen.de/en/cross-institutional-projects/agrum-germany

https://www.thuenen.de/en/cross-institutional-projects/mapping-regional-agricultural-nitrogen-fluxes-for-water-and-climate-protection-policy
https://nitrat-boden.julius-kuehn.de/
https://www.umweltbundesamt.de/themen/wasser/grundwasser/ueberwachung-bewertung/wirkungsmonitoring-zur-umsetzung-der#struktur-und-inhalt-des-monitorings
https://www.thuenen.de/en/cross-institutional-projects/agrum-germany

