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Country Agricultural

export 

(in billions)

United States 118.3 $

Netherlands 79 $

Germany 70.8 $

France 68 $

Brazil 55.4 $

Introduction

Oenema et al., 2007
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Introduction

Nutrients
1986: Dutch Manure Law

1991: European Nitrate Directive

2000: Water Framework Directive

Plant protection products 
2000: LOTV (and WFD)

2004: Law on sustainable 

plant protection

2009: EU directives on PPP’s

2013: 2nd law on sustainable 

plant protection

PPP Admission procedures (NL/EU)
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Introduction

Weather
• Precipitation: 500-1100 mm/y

• Evaporation: 200-800 mm/y

• Winter net precipitation +70 mm/month

• Summer net precipitation -20 mm/month

Land use
• 50% non-agricultural land use

• 25% dairy farming (grass+maize)

• 20% arable land (potato, grains, 

sugar beets, vegetables) 

• 5% horticulture
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Monitoring networks

26 oktober 2015

Nutrients 
Nutrient Monitoring Network for Agriculture Specific Headwaters (Dutch: MNLSO)

Goal: 

Monitoring based assessment of the water quality in agricultural headwaters:

• Compliance with water quality targets for nutrients 

• Trends in nutrient concentrations  

Characteristics:

• 173 existing monitoring locations in agriculture                                                    

specific headwaters, operated by Water Authorities

• 99 trend locations with time series longer than 10 years

• 12 measurements of N-tot and P-tot each year

• First assessments in 2012, update in 2015
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Monitoring networks



Monitoring networks
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Plant Protection Products 
National Monitoring Network for Plant Protection Products in Agriculture and Horticulture

Goal: 

Monitoring based assessment of:

• the relation between PPP use in agriculture and non-compliance in surface water

• the realisation of the reduction in non-compliance (target is 90% in 2023)

Monitoring results will feed back into the PPP admission procedures

Characteristics:

• 98 monitoring locations operated by Water Authorities

• locations represent individual crop types

• 6-12 measurements per year

• Top-24 problem PPP’s + crop type specific PPP’s

• Start up in 2015
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Rank Middel 
1 terbuthylazine, desethyl- 

2 imidacloprid 

3 pirimifos-methyl 

4 azoxystrobin 

5 methiocarb 

6 carbendazim 

7 abamectine 

8 pirimicarb 

9 ETU 

10 thiacloprid 

11 fipronil 

12 pyraclostrobin 

13 spinosad 

14 terbutylazine 

15 linuron 

16 fenoxycarb 

17 thiamethoxam 

18 dimethoaat 

19 captan 

20 teflubenzuron 

X terbutrin 

X thiofanaat-methyl 

X mancozeb 

X maneb 
 

PP-productRank

21

22
23

24
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Compliance testing: Is there any problem with nutrient concentrations in 

agriculture dominated headwaters?  

Approach:

• Testing on yearly summer average concentrations

• Region specific water quality targets (set by Water Authorities)

26 oktober 2015

Selection of results



Selection of results

26 oktober 2015

Year Compliant (%) Non-compliant (%)

2011 37 63

2012 40 60

2013 52 48

2014 36 64

N-tot compliance

2011 2012

2013 2014
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Year Compliant (%) Non-compliant (%)

2011 50 50

2012 46 54

2013 59 41

2014 46 54

P-tot compliance

2011 2012

2013 2014



Trend analysis: Are nutrient concentrations in agricultural dominated 

headwaters decreasing?  

Approach:

• Time series > 10 years

• First trends for each location, then up-scaling by aggregation

• 3 robust, non-parametric analytical methods (Seasonal Mann Kendall trend 

test, Theil-Sen slope estimator, LOWESS trendlines) 
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Selection of results



Aggregated trends NL: Seasonal Mann Kendall trend test
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Aggregated trends NL: Sen’s slope estimator
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Aggregated trends NL: LOWESS trendline
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Relative slopes 

Selection of results

N-tot P-tot
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Preview trend results PPP: Imidacloprid 

Selection of results
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Conclusions
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• Nutrient concentrations are reducing, but more action is 

needed 

• Complience testing based on summer average 

concentrations underestimates the agricultural impact on 

ecosystem health of downstream water bodies 

• A water quality status assessment cannot be based on 1 

monitoring year (weather induced variability) 

• Complience testing results for individual locations are 

partly coincidental



26 oktober 2015



26 oktober 2015

Conclusions



Questions?
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Fokke and Sukke have a source oriented research approach… 

More info: Rozemeijer et al., 2014. Water quality status and trends in agriculture dominated headwaters. 

Environmental Monitoring and Assessment 186, 8981-8995.

More info: Joachim.Rozemeijer@deltares.nl


