
Requirements Report

2SEA
Reducing nutrient loadings from agricultural soils to the Baltic Sea via groundwater and streams

SOILS2SEA DELIVERABLE NO. 1.2



Soils2Sea June 2014 Requirements Report 
 

 
 
Knoblauch et al. - Case studies  3-32 

3.5 Baltic Sea Basin 

3.5.1 Description 

The Baltic Sea basin covers a land area of around 1.8 Mio. km2 in Finland, Russia, Estonia, 
Latvia, Lithuania, Belarus, Poland, Germany, Denmark, Norway, and Sweden, as well as 
small land-surface fractions from Ukraine, Slovakia, and the Czech Republic (Figure 3-13). 
The climate in the basin ranges from temperate in the south to arctic in the far north. The 
highest mountain ranges are located in Scandinavia along the north-western basin bounda-
ry. The Karkonosze Mountains extend along the southern boundary. The landscape forms 
in the whole basin are heavily influenced by their glacial or periglacial history. Geologically, 
the northern parts of the basin belong to the Fennoscandian shield, consisting of silicate 
bedrock with low permeability and thin soils. Lakes cover large fractions of the land surface 
here. The southern parts are geologically more diverse and non-consolidated quaternary 
sediments occur extensively, providing for larger sub-surface water volumes.  
 

 
Figure 3-13: Spatial extent of the Baltic Sea basin with E-HYPE-modelled long-term aver-
age runoff from model sub-basins. 
 
Owing to the cold climate and less-developed soils, land cover in the northern parts is dom-
inated by forests, while agriculture is prevalent on suitable soils in the southern parts of the 
basin (Figure 3-14). 
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Figure 3-14: Land cover classes in the Baltic Sea basin, with case study catchment loca-
tions outlined. Simplified classification based on Global Land Cover 2000 data (Bartholomé 
and Belward, 2005). 

3.5.2 Data availability and previous studies 

The Balt-HYPE model set-up will be based on the existing E-HYPE model, which covers 
the whole of Europe. Data available for the region include: 

• Hydrosheds and Hydro1K for topography 
• CORINE and Global Land Cover 2000 land use data 
• Lake data from the Global Lake and Wetland Database (GLWD) 
• European Soils Database and Digital Soil Map of the World (DSMW) for soil types 
• HYDE population database, EEA treatment level database, and European Pollutant 

Release and Transfer Regulation (EPRTR) database for point sources 
• MATCH model results for atmospheric nitrogen deposition 
• Climate forcing data: ERA-INTERIM and WATCH re-analysis data sets 
• Evaluation data:  

o Discharge measurements from GRDC, EWA, and BHDC data bases 
o Nutrient concentrations from GEMS and EEA WISE data bases and nation-

al archives 
 
Completed research projects in the region with relevance to Soils2Sea: 

• The GEOLAND2 project, funded by the EU’s FP7 framework, where runoff and net 
loads of nutrients to sea basins and source apportionments were evaluated (Ar-
heimer et al., 2012a). 
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• Within the BONUS funded project ECOSUPPORT, nutrient reduction targets for the 
Baltic Sea according to the Baltic Sea Action Plan (BSAP) were evaluated using an 
earlier version of the Balt-HYPE model (Arheimer et al., 2012b). 

• The E-HYPE model has been previously used to simulate dynamic riverine nutrient 
loads to pan-European sea basins in the EU FP7 funded JERICO project (Donelly 
et al., 2013). 

3.5.3 Case study focus 

Soils2Sea aims at providing differentiated regulation measures for the Baltic Sea region 
using the above-mentioned focus study areas. On the level of the entire Baltic Sea basin, 
the overall effect of the implementation of such measures will be evaluated. The Baltic Sea 
basin study is therefore not another case study within the scope of Soils2Sea, but will uti-
lize and integrate the detailed findings from the previous studies to provide stakeholders 
with scenario impact projections for the entire region. A large-scale catchment model, Balt-
HYPE, will be used for this purpose. The added value of this project part is a compilation of 
large scale impacts on nutrient cycling of differentiated measures under different scenarios. 
The main steps performed to reach these goals for the Baltic Sea basin within Soils2Sea 
are: 

• To develop an up-scaling methodology for differentiated regulation measures identi-
fied at the local scale. 

• To regionalise local findings from study catchments to areas throughout the Baltic 
Sea basin. 

• To evaluate the capability of the Balt-HYPE model to capture relevant process dy-
namics responsible for nutrient release, retention, and removal. 

• To apply scenarios developed in WP2 using the Balt-HYPE model and compile pro-
jected impacts for the Baltic Sea as a water body. 

3.5.4 Stakeholder’s role in Soils2Sea 

Stakeholders on the Baltic Sea Basin level include only those on the supra-national level, in 
this case, HELCOM (Baltic Marine Environment Protection Commission - Helsinki Commis-
sion) and other relevant bodies on the international level such as the International Council 
for the Exploration of the Sea (ICES), Council of the Baltic Sea States (CBSS) and finally 
the BONUS Secretariat (although they will always be presented with the findings produced 
in Soils2Sea). 
 
Since these stakeholders act on the supranational level and in the political arena, not in the 
agricultural sector itself, they are not part of a “complete” stakeholder involvement circle. 
However, these stakeholders can – and perhaps also should – still include project findings 
into their policies and therefore will be addressed with a workshop particularly tailored to 
their information needs. This means that policy recommendations will be formulated which 
aim particularly at the transnational level and the room for manoeuvre that these authorities 
have. This workshop is planned for autumn 2016 and aims at presenting the policy options 
for the national level and how the inter- or supra-national level can support these efforts. 
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The World Café Method is very well suited to serve this end (see chapter 8.2.2 for a de-
tailed description of the workshop format). 
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