
Reducing nutrient loadings 

from agricultural soils

to the Baltic Sea 

via groundwater and streams

2014-2018
www.soils2sea.eu

Contact us
Website: www.soils2sea.eu
E-mail: info@soils2sea.eu

Project Coordinator
Prof. Jens Christian Refsgaard
Geological Survey of Denmark and Greenland
Oester Voldgade 10
DK-1350, Copenhagen K 
E-mail: jcr@geus.dk 
Telephone: +45 38142000

Soils2Sea has received funding from BONUS (Art 
185) funded jointly from the European Union’s Seventh 
Programme for research, technological development 
and demonstration, and from Baltic Sea national funding 
institutions.

Soils2Sea team

Geological Survey of Denmark and Greenland, 
Denmark
www.geus.dk

Aarhus University, Denmark
www.au.dk

University of Science and Technology, Poland
www.agh.edu.pl

Royal Institute of Technology, Sweden
www.kth.se

Swedish Meteorological and Hydrological 
Institute, Sweden
www.smhi.se

Ecologic Institute, Germany
www.ecologic.eu

Sorbisense A/S, Denmark
www.sorbisense.com

Atlantic Branch of P.P. Shirshov Institute of 
Oceanology, Russian Academy of Sciences, 
Russia
www.ocean.ru



Current levels of nutrient 

loading pose risks for water 

quality and ecosystem health 

in the Baltic Sea. 

Project background
Both the Baltic Sea Action Plan and the EU 
Water Framework Directive require substantial 
further reductions of nutrient loads (N and P) 
to the region in the coming years. Achieving 
this means making fundamental changes in 
agricultural practices and land use. In particular, 
there is a need for the introduction of additional 
new and innovative measures, as the easiest 
applicable measures have, in most cases, 
already been utilised.

The retention of nutrients in groundwater and 
surface water systems differs significantly from 
region to region. Traditional uniform regulations 
do not account for local data and knowledge 
and are much less cost-effective than spatially 
differentiated regulations targeted towards areas 
with low natural retention. To fully exploit this, 
local information must be utilised, and locally 
designed solutions must be found. This calls for 
improved knowledge on local subsurface and 
nutrient transport and retention processes, as 
well as new innovative governance regimes with 
active involvement of key stakeholders.

If we can more accurately predict where N and 
P are retained in a catchment by estimating the 
retention in the different compartments along 
the flow path, then we can more cost-effectively 
design measures to reduce the nutrient loads to 
the Baltic Sea.

Expected outcomes
Soils2Sea will study the retention of N and P 
between the soils/sewage outlets and the coast, 
including transport pathways such as overland 
flow and flows in macropores, subsurface tile 
drains, shallow and deep groundwater, rivers, 
wetlands and lakes. In tandem with stakeholder 
engagement, Soils2Seas aims to achieve the 
following:

• New methodologies for planning      
differentiated regulations based on new 
knowledge of nutrient transport and 
retention processes between soils/sewage 
outlets and the coast

• Evaluation of how differentiated regulation 
can offer more cost efficient solutions 
towards reducing the nutrient loads to the 
Baltic Sea.

• Analysis of how changes in land use and 
climate may affect the nutrient load to the 
Baltic Sea as well as the optimal location of 
measures aiming at reducing the load.

• A high-resolution model for the entire 
Baltic Sea Basin with improved process 
descriptions of nutrient retention in 
groundwater and surface water tailored to 
make detailed simulations of management 
regulations differentiated in space.

• New knowledge based governance and 
monitoring concepts that acknowledge 
the relevant aspects of EU directives and 
at the same time are tailored towards 
decentralised decision-making. The 
proposed spatially differentiated regulations 
will aim for incorporation of local scale 
knowledge to optimally design solutions.

Case studies
Soils2Sea will perform detailed studies in four 
case study catchment areas, as well as on the 
entire Baltic Sea basin. The case studies are:

• Norsminde, Denmark 
• Tullstorp, Sweden  
• Kocinka, Poland 
• Pregolya, Russia
• Baltic Sea Basin

For more detailed information, visit: 
www.soils2sea.eu/case_studies_uk




