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DNMARK forskningsalliancen

Research components:



N-kaskaden i landbruget



2010

kt N år-1

Hutchings et al. Env. Research Letters 9 (2014) 



1990

kt N yr-1

Hutchings et al. Env. Research Letters 9 (2014) 



Løsningsscenarier



3 typer af løsningscenarier

1. Geografisk målretning: Målrettede tiltag 
baseret på lokal tilpasset management og 
planlægning

2. Teknologi: Nye produktionskæder med en 
mere effektiv N udnyttelse og recirkulering

3. Ændret forbrug: Nye forbrugsmønstre 
der medfører ændret ressourceanvendelse 
og kvælstofkredsløb



Eksempler teknologi-scenarier

▪ 100% udnyttelse af husdyrgødning til biogas 
(pånær ved afgræsning)

▪ Med optimal tilsætning af plantebiomasse

▪ 100% stald-forsuring (på nær ved afgræsning)

▪ I hele kvægbruget

▪ I hele husdyrproduktionen



Teknologi: ”New production chains with a more 

efficient use and recycling of N” 

▪ Anaerobic digestion (biogas) of livestock manure

▪ Added biomass in maize and grass silage

▪ Enhanced N utilisation efficiency of applied manure (lower N leaching)

▪ Acidification of livestock slurry (cattle and all)

▪ Reduces ammonia volatilization from livestock houses, manure storage and application

▪ Green biorefining

▪ Import of soybean for supplying proteins to the intensive livestock production is replaced by proteins produced 

from grassland (enhancing grassland with lower N leaching)

 Emissions reductions (% change) Applied N in field (% change) 

 NO3 NH3 N2O Fertilizer Manure Total 

Biogas -11.4    7.3 -12.6 -21.0  12.4  1.3 
Acidification (cattle)     0.3 -18.3   -0.7   -4.7    2.0 -0.2 
Acidification (all)     0.6 -49.1   -0.4 -18.9    8.9 -0.3 
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N tab fra landbrug til luft og vand
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DNMARK forskningsalliancen

Research components:



Fact sheets
▪ The dNmark landscape model – a tool for dialog-based Nitrogen 

management

▪ The TargetEconN framework – a cost-minimization model for Nitrogen 
management

▪ How does long-term urban and agricultural waste application affect 
Nitrogen availability, crop uptake efficiency and soil fertility?

▪ Farmer perceptions and use of organic waste products as fertilisers – a 
survey study of potential benefits and barriers in Denmark

▪ Targeted land conversion – a Danish case study on nitrogen reduction

▪ Spatially targeted strategy – a method for nitrogen load reduction from 
agriculture

▪ The Danish nitrogen footprint - Applying nitrogen footprints and using 
policy scenarios to change consumption behavior

▪ Local landscape scenarios – addressing targeted nitrogen regulation

http://dnmark.org/wp-content/uploads/2016/06/Fact-sheet-the-dNmark-landscape-model.pdf
http://dnmark.org/wp-content/uploads/2017/03/Fact-sheet-TargetEconN-modelling-framework_Final.pdf
http://dnmark.org/wp-content/uploads/2016/06/dNmark-Fact-sheet-CRUCIAL-BGM-LSJ.pdf
http://dnmark.org/wp-content/uploads/2016/06/dNmark-Fact-sheet-Farmer-Survey-SC-LSJ-english.pdf
http://dnmark.org/wp-content/uploads/2017/03/Fact-sheet-Targeted-land-conversion.pdf
http://dnmark.org/wp-content/uploads/2017/04/Fact-sheet-Spatially-targeted-strategy-a-method-for-nitrogen-load-reduction-from-agriculture.pdf
http://dnmark.org/wp-content/uploads/2017/04/Fact-sheet_The-Danish-nitrogen-footprint.pdf
http://dnmark.org/wp-content/uploads/2017/04/Fact-sheet_Local_Landscape_Scenarios.pdf


Research briefs

▪ Nitrate in Danish drinking water

▪ Meat consumption affects N-use – and meat 
narratives affect Danish self-identity and society

▪ Ammonia, ammonium and the risk of asthma
– A nationwide study in preschool

▪ European attitudes to water pricing: Internalizing 
environmental and resource costs

http://dnmark.org/wp-content/uploads/2016/06/Reserach-brief-Nitrate-in-Danish-drinking-water.pdf
http://dnmark.org/wp-content/uploads/2017/03/Research-brief.-Meat-consumption-affects-N-use.pdf
http://dnmark.org/wp-content/uploads/2017/03/GJHolst-Research-brief-April-2017.pdf
http://dnmark.org/wp-content/uploads/2016/06/Research-brief-European-attitudes-to-water-pricing.-Internalizing-environmental-and-resource-costs.pdf


http://sustainablenconference.dnmark.org/ 



Forsuring /New Dairy

New Dairy 

 

There appears to be limited scope to improve the feed composition of dairy cattle, as the protein 

concentration in feed is similar to that considered the target by MST (MST teknolologiblade). Most 

other cattle categories are grazed for a significant proportion of the year, so optimising feed is not 

practical. The only measure for reducing NH3 emissions from the whole management system on 

cattle farms is in-house acidification. This is assumed to lead to a 50% reduction in NH3 emissions 

(MST teknolologiblade). We assume 100% implementation here. 

 

 

Full NH3 reduction 

 

Emissions from pig production are significant. In this scenario, air scrubbers are assumed to be 

installed in pig housing (NH3 reduction 88%, MST) and tank/field acidification (NH3 reduction 

40%, MST) for field-applied pig slurry. In both cases, we assume 100% implementation. 



Biogas
1.1 Biogas 

 

The scenario assumes 70% of manure will be treated in an anaerobic digester. 

 

Degradation of organic matter in pig and cattle slurry during digestion is assumed to be 65% and 

40% respectively. The is based on Bo values of 330 and 200 nL/100g VS (Kafle and Chen, 2016) 

and an assumed 55% CH4 in biogas. Note that lower values for cattle slurry are possible (Amon et 

al., 2007). 

 

It is assumed that it is economically necessary to increase the gas production by adding additional 

feedstock to the reactor. A wide variation of additions can be found in the literature, both in terms 

of the material added and its composition. Here we choose to relate the feedstock addition to the 

amount of slurry dry matter. We chose a relatively conservative amount, as there is a political desire 

to minimize the extent to which energy production competes with livestock production. 

 

For supplementary feedstocks, the following composition data and mixture was used. 

 

Supplementary 

feedstock 

Dry matter 

in fresh 

matter 

(kg/kg) 

N concentration 

(kg/(kg fresh 

matter)) 

N concentration 

(kg/(kg dry 

matter)) 

Degradation 

% 

% 

contribution 

Municipal 

organic waste 

0.4 0.0068 0.017 50 0 

Green waste 

(grass, etc.) 

0.15 0.0046 0.030666667 50 0 

Food waste 

(food processing 

0.2 0.0051 0.0255 80 0 

Maize silage 0.35 0.0046 0.013142857 75 40 

Grass silage 0.35 0.0094 0.026857143 50 40 

Straw 0.86 0.0051 0.005930233 70 20 

Slaughterhouse 

waste 

0.33 0.01287 0.039 80 0 

Other 0.3 0.009 0.03 50 0 

Values for the degradation of crop products was obtained from (Dandikas et al., 2014) and (Hjorth 

et al., 2011). 



3 skalaer for løsninger

▪ Lokalområder (landskabs skala)

2 eksempler (geografisk målretning):

▪ Hagens Møllebæk (Skive)

▪ Henne Mølle Å / Fidde Strøm (Varde)

▪ Hoved-vandoplande (regional skala)

1 eksempel (geografisk målretning):

▪ Limfjorden

▪ Danmark (national skala)

3 eksempler:

▪ Forsuring og biogas (Ny teknologi)

▪ N fodaftryk (ændret forbrug)


