
A Danish P-index for identification of 

areas with a high risk of P loss and 

for planning of mitigation measures 



Situation 
 
After massive investments in the purification of wastewater we are still seeing 
substantial and significant input of phosphorus (P) to lakes ς mainly derived from 
agriculture. This impedes the attainment of good ecological quality. 

 

Sources of P losses in different types of 

watersheds. Number of stations are given 

on top of each bar. 



Contributing areas ς risk areas 
 
It is often found that  a minor fraction of the total area contributes unproportionally 
high P losses. 

Screening of 45 tile drains for P losses (dissolved P only). The 

concentration of dissolved P is low in the majority of the tile drains but 

10 ï 20% have very high concentrations. 



P losses occur where a source of mobile P coincides with an effective pathway.  
These areas are termed critical source areas (CSA). 



 
Å The P-index  aims at identifying critical source areas.  

 

Å The P-index is qualitative; it assigns a risk of loss of P to each field. 

 

Å By mapping an area with the P index, one gets information on the size and 

location of critical source areas (risk areas) and thus help to prioritize the 

mitigation work. 

 

About the P-index: 



 

In the Danish P index  we describe and map the P transfer continuum:  



The following slides show some of the data which 

Aarhus University uses to calculate the P-index ï  

Lake Ravnsø as an example: 

 











The next slides demonstrate how Aarhus University 

calculates sub P indices ï erosion as an example: 

 



Calculating erosion sub-P Index 



Calculating erosion sub-P Index 



And this is how it looks when the catchment to Lake Ravnsø is mapped 

with the erosion sub P index: 



In similar ways we calculate sub P indices for the other 

P loss pathways: 

 





With these maps of risk areas the farmer and environmental authorities 

can start mitigation planning. 

 

Aarhus University has mapped all of Denmark with a prototype of the 

Danish P index.  

 

Aarhus University has developed a mitigation planning tool and linked it 

to the Danish P index and build it all into a web application: 

 



WEB-based P Index and mitigation planning tool 

 



For any area in Denmark the user can access pre-calculated P-index 

maps and background data (NOTE ï not open for users yet). 

 

The user can modify the maps if he has better local information. 

 

For selected fields, the user can calculate the effects of a suite of 

mitigation measures. 

 

P index maps and calculated effects of mitigation measures can be 

downloaded. 

 



Aarhus University is currently in dialogue with Danish authorities on 

implementing the P-index as an official tool for environmental planning. 

 

Agro Business Park supports these efforts and suggests that use of the P-index 

will be a cheap measure which is beneficial for livestock farms, environment, 

and economic development. However, important prerequisites for a meaningful 

P-index implementation are official and enforced phosphorus fertiliser norms  

and standard coefficients for livestock manure. 

 

 

 

Perspectives 



Å Danish pig farmers must, according to national regulations, maximally 

spread 140 kg N in manure per ha, i.e. 30 kg N less than the EUôs Nitrates 

Directive allows. 

Å 140 kg N in pig slurry will for fatteners and sows be accompanied by 34 and 

31 kg P, respectively, which for pig farmsô typical crop rotations dominated 

by cereals probably is 50% higher than crops needs, and certainly more 

than the maximum 25 kg per ha that BSR countries have committed 

themselves to in the HELCOM cooperation. 

Å A Danish pig breeder with a current requirement of 170 hectares to deliver 

manure on, could do with 140 hectares, if the special Danish rules about 

140 kg N / ha were canceled, and a P-index instead introduced. 

Å The environment would also be the winner, since the risk of loss of 

phosphorus to the aquatic environment would be reduced. 

Å Use of P-index would provide more incentive to use manure separation. 

 

 

Advantages for pig breeders: 



WIN-WIN TECHNOLOGIES FOR 

NUTRIENT MANAGEMENT 


