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Monitoring networks in the Loess region
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Results of monitoring network in the Loess region
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Report by WML 
Comparison of 
soil moisture 

sampling 
protocols

Farmers’ press:
Nitrate results RIVM too high

Questions raised after publication of comparison
by farmers, press, and member of parliament
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Questions raised in 
parliament a/o

“What is your opinion on 
the … shortcomings of the 
methods used by RIVM ..” 



The policy problem 
. Farm income depends on nitrogen use
. Nitrogen use is regulated 
. Regulations are also based on LMM  

measurements:
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─ Outlooks are based on a model (STONE) 
which is calibrated with LMM data

Sand region

http://edepot.wur.nl/13684

Nitrate concentration (mg/l)

─ LMM data and STONE results are 
reported to the European Commission

If LMM data overestimates leaching:
- N use standard may be too strict
- Outlooks too pessimistic 

─ N use standards are based on relation 
between N leaching and N surplus 
derived from LMM data

http://bit.ly/1bK9ZTI 

Dairy farms in 
Sand region



How has this challenge been approached
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Working group
- LMM, DSG, BVM
- Other scientists

LMM & DSG advisory boards

Ministry of Economic Affairs



Comparison of networks and methods
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Comparison of networks and methods
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Comparison of networks and methods
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Comparing monitoring network results
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Nitrate concentration (mg/L)

About 20% difference

Focus on: 

Comparison 
of LMM and BVM:
- Area represented
- Pore water extraction
Literature review



Effect of differences in area in network
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Dairy farms (left) and arable farms (right) inside and outside ‘Plateau’, 
comparing national (LMM) and provincial (BVM) networks
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Effect of pore water extraction method
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NO3 (mg/l) in
centrifugation

pore water

NO3 (mg/l)
in all pore water

Nitrate concentration in pore water extracted with 
drainage centrifugation versus nitrate in all pore water 

weighed average of 
centrifugation extract 
and batch extract of 
remaining pore water 
with milliQ water (soil 
: water ratio of 1:1)



Review of literature

Literature was not conclusive regarding question:
“Which protocol provides best estimate of nitrate concentration in water 
leaching from the root zone ?”

As most of the research is limited to:
─ the upper metre of the vadose zone, and
─ sandy soils under nature, i.e. mainly forested areas 
─ a limited study period (only once or during one year)
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Summary of literature and research results
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Lysimeter

Centrifugation
Batch experiment

General idea of what might be the case for silt loams under agriculture 
(conceptual model)

http://www.rivm.nl/bibliotheek/rapporten/2015-0052.pdf

C
B



Wrap-up
─ A difference in results between commonly 

used soil moisture sampling protocols has let 
to a lively debate in the agrarian, scientific 
and political arena in the Netherlands
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─ All stakeholders have been involved from the 
start of the discussion and will be involved in 
the remainder of the process; so, 
involvement from problem recognition to 
policy decision and an open process 
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─ The stakes are high, changing N use 
standards may effect agrarian incomes as 
well as nitrogen leaching



Next steps
Ministry has requested advise from the Scientific Committee of the 
Manure Act (CDM)

CDM will give advise and publish advice and report on the internet

The government use this advise when drawing up the next Nitrates 
Directive action programme (2018-2021)

In 2016-2017 the draft of the next action programme will be 
discussed: 
− in parliament in view of a revision of the Manure Act
− with the European Commission in view of the next Dutch derogation 

request
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Thank you for your attention


