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Title 
Reporting estimates on the effects of agri-environmental measures on phosphorus fractions 
Submitted by: 
Shared Waters project (contact antti.iho@luke.fi) 

Description of measure 
Currently, the unit for BSAP phosphorus (P) MAIs is total P (TP) which is the sum of all species of P. This 
poses problems for four reasons:  1) diffuse P loading from agriculture is getting relatively more 
important as point sources continue to increase their abatement, 2) climate change mitigation is 
increasing the pressure to shift cultivation practices to favor permanent soil cover, 3) most effective and 
least costly measure to mitigate P from agriculture tend to reduce particulate P (PP) but to increase 
dissolved P (DP) (Dodd and Sharpley 2016) and 4) DP is much more potent a driver of eutrophication 
than PP (Baker et al 2014, Uusitalo et al 2003). Points 1) and 2) thus increase the pressure to agricultural 
P abatement; 3) and 4) suggest this could increase the eutrophying P loading from agriculture. 
 
Lake Erie has gone through this loop: They set policies to reduce TP; They increased permanent  cover in 
the catchment to decrease PP loading; As a by-product they increased DP loading and promoted re-
eutrophication of the lake (Jarvie et al 2017); To fix the problem and to prevent further damage they 
have now set specific targets for DP loading. (LaMP 2019)  
 
Baltic Sea should skip the stages 2 and 3 and introduce specific targets for DP from agriculture before the 
DP loading starts to increase.  
 
We propose that HELCOM adopts at least one of the following approaches, presented in order of 
lightness of implementation and effects on marine protection. 

1) All countries keep track of their implemented agri-environmental measures’ impacts on DP and 
PP loadings. EU member states have to submit their agri-environmental program measures to EU 
anyway. This includes scientists providing estimates on the abatement effects of each measure 
on TP; the effects on DP and PP are also known [light to implement, no data gathering, provides 
informational guidance] 

2) Determination of dissolved reactive phosphorus (“phosphate phosphorus”) should be included in 
riverine monitoring. Dissolved reactive phosphorus is analysed from filtered samples, the filters 
used being able to reasonably well separate soil particles from the water. Preferably, dissolved 
reactive phosphorus should be included in the monitoring programmes of all major rivers 
discharging into the Baltic Sea. To the very least, dissolved reactive phosphorus should be 
monitored in the rivers draining intensive agricultural areas. [light to implement, some data 
gathering, some harmonization of measurements] 

3) HELCOM seeks cooperation with the Chesapeake Bay protection program and Lake Erie 
protection program to jointly determine a new metric for nutrient reductions. The Scientific and 
Technical Advisory Committee for Chesapeake Bay program has already urged to undertake such 
work [https://www.chesapeake.org/stac/wp-content/uploads/2020/03/FINAL_STAC-
Report_AEIOU-1.pdf]. This could increase the efficiency of all three water protection areas. 
[moderate to implement, international cooperation and resarch, potentially drastic influences 
on marine protection] 

Activity:  
Agriculture (mainly) 
Pressure: 
Input of phosphorous 



State: 
Nutrients 
Extent of impact: 
Depending on the level, the measure would 1) keep member states aware of how their implemented 
agri-environmental programs are about to change pressure on DP and PP loadings; and thereby to 
prevent unintended increases in DP loading and eutrophications 2) keep track of main rivers’ DP loading 
and thereby on eutrophying potential 3) provide potentially major improvements in the precision of 
marine protection. 

Effectiveness of measure 
The measure is at the core of the concept of efficiency. If we use a biased unit for eutrophication 
management, we get biased effects. As the example in Lake Erie shows, we may even make the situation 
worse while trying hard and achieving a lot with the wrong metric. 
 
The reasoning is the same as with greenhouse gases. They are converted to CO2-equivalents to prevent 
unintended trade-offs, say increasing a ton of methane emissions while decreasing two tons of CO2 
emissions. Without metric conversion, this would look good. With CO2-equivants, we immediately see 
that the measure is worsening global warming.  
 
Cost, cost-effectiveness of measure: 
Shared waters project is providing a lot of the needed information, cooperation with Lake Erie and 
Chesapeake Bay would also help.  
Feasibility: 
Scalable: from Desktop exercise to research including project 
Follow-up of measure: 
Reporting from member states, implications on eutrophying P loading calculated 
Background material: 
Shared Waters project page: http://www.samassavedessa.fi/en-US, Chesapeake Bay final report 
[https://www.chesapeake.org/stac/wp-content/uploads/2020/03/FINAL_STAC-Report_AEIOU-1.pdf], 
reference list LaMP (2019) 
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