SOILS2SEA DELIVERABLE NO. 1.2

Requirements Report

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

Soils2Sea

June 2014

Requirements Report

3.4 Tullstorp Brook
3.4.1

Description

Tullstorp brook is a 30 km long stream located in the south of Sweden. The stream drains a
63 km2 large area and discharges into the Baltic Sea close to the small town Skateholm.
The watershed consists predominantly of glacial clays and till, and is intensively farmed
with around 85% of the catchment area being agricultural land. Due to the climatic and geological conditions a majority of the agricultural land is tile drained to increase the runoff from
the soil and provide optimal conditions for agriculture.

Figure 3-12 The Tullstorps Brook catchment with, on the left, location within Sweden, and,
on the right, river network, gauging station (red point), sampling station for nutrients (yellow
point) and land use.

3.4.2

Data availability and previous studies

The data availability for the Tullstorp Brook catchment is generally very good, based on
national databases and site specific knowledge though previous research/agricultural projects carried out in the catchment. The following types of data are available:
• Climate data: Gridded precipitation and air temperature time series at 4 km resolution available through a database hosted by the Swedish Meteorological and Hydrological Institute (SMHI).
• Discharge data: SMHI has equipped the stream with a pressure gauge for measuring the stream level at 15 minute time resolution since 2012, rating curves are being measured and discharge time series will become available during 2014 for the
observation point indicated in Figure 3-12.
• Nutrient concentrations: Bi-monthly total nitrogen and total phosphorus measurements at the catchment outlet are available through a database hosted by the Swedish Agricultural University (SLU) from 1996 to 2009, with more recent measurements possibly available on request.
• Geological data and soil data: is accessible through a database hosted by the
Swedish Geological Survey (SGU).
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Land use and agricultural practice: is accessible through the database CORINE
hosted by the European Environment Agency (EEA).
Topography: High resolution digital terrain data are available from Lantmäteriet.
River network geometry. The river network geometry for entire Sweden have been
vectorized in a database hosted by SMHI. Additional information about river crosssection at a high temporal resolution can be found from previous projects in the area.

An important rationale for choosing the Tullstorps Brook as field study is the catchment’s
historical development of agricultural practises. The catchment has been highly managed
during the last century which has led to high nutrient loads to the Baltic Sea. As a direct
consequence, a large project to restore the stream channel and to reduce the nutrient loading was started in 2008 and is still running. The project is conducted by Tulllstorpsån
Ekonomiska Förening (http://www.tullstorpsan.se) with the key partners Swedish Environmental Research Institute (IVL), SMHI, and Ekologgruppen. The aim is to reduce the nutrient transport to the Baltic Sea through constructional remediation actions in the stream
channel, including increased meandering, streambed restoration, and construction of wetlands, riparian zones, stream-banks that allows for inundation of the flood plains. Hence,
detailed knowledge of topology, river network geometry and stream hypsography, together
with bi-weekly time series of N and P from 2009-present is readily available (sampling point
indicated in Fig 3-12). To perform additional investigations on a site already used for research provides a unique opportunity to build on the already existing knowledge and to
evaluate the processes governing the nutrient retention in the already existing remediation
measures highlights their role from a more scientific standpoint.

3.4.3

Water management issues

The construction of extensive tile drainage systems, dredging, excavation and straightening
of the stream channel and removal of in-stream vegetation and riparian zones have altered
the local hydrological cycle of the Tullstorp Brook catchment. Due to the management of
the catchment, the residence times of both water and nutrients have decreased significantly
during the last century, which together with intensified agricultural activities have led to a
high load of nutrients to the Baltic Sea. The loads of nitrogen and phosphorous are 250
ton/year and 4 ton/year, and hence exceeds the thresholds to obtain good ecological status. According to the Water Framework Directive, nitrogen and phosphorous load from the
catchment should be reduced by 30 and 52% in order to obtain good ecological status.
The key stakeholders in the area with respect to the nutrient loading from agricultural areas
to the Baltic Sea are:
• Farmers. Around 90 property owners in the Tullstorps Brook catchment have organized themselves in an economic association (http://www.tullstorpsan.se) in order
to coordinate the measures to improve the ecological status of the area. Karl-Otto
Alwén is one of the farmers especially engaged in the project
(http://www.fishsec.org/2013/06/09/race-for-the-baltic-team-visits-tullstorp-streampilot-project-2/).
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The Federation of Swedish Farmers (Lantbrukarnas Riksförbund, LRF) has a regional branch for the region and several local groups (http://www.lrf.se/Skane).
Green organizations. Swedish Society for Nature Conservation has a local branch
in the area (http://nftrelleborg.se) and has an interest in the activities occurring in
the catchment.
The Fisheries Secretariat (FISH) is a small non-profit organisation working towards
sustainable fisheries in Europe with a strong focus on the Baltic Sea. They were
founded by the Swedish Society for Nature Conservation, the WWF Sweden, and
the Swedish Anglers’ Association. The NGO has an office in Stockholm
(http://www.fishsec.org/about-us/).
Fisheries. The Swedish Anglers’ Association has a regional office in Malmö
(http://www.sportfiskarna.se/Omsportfiskarna/RegionSydMalm%C3%B6/tabid/131/
Default.aspx).
Authorities
o Swedish
government,
Ministry
of
the
Environment,
(http://www.regeringen.se/sb/d/1471) bears overall responsibility for the environmental quality objectives and for WFD implementation in Sweden.
o The Swedish Environmental Protection Agency (http://www.swedishepa.se)
is responsible for national environmental protection and provides the government with expert advice on current status on environmental issues and
how to achieve environmental objectives.
o Swedish
Agency
for
Marine
and
Water
Management
(https://www.havochvatten.se)
o The
South
Baltic
Water
District
Authority
(www.vattenmyndigheterna.se/Sv/sodra-ostersjon) coordinates the work on
preserving and improving the quality of water in accordance with the WFD.
o County administrative board of Skåne (http://www.lansstyrelsen.se/skane)
has a coordinating part in work to achieve the Swedish environmental objectives.
o Trelleborg Municipality (http://www.trelleborg.se) translating national and
regional objectives into local aims and actions. The department called
“Vatten och avlopp VA-avdelningen” is in charge of water supply and waste
water treatment.

Case study focus

An extensive field campaign will be performed along a stretch of the Tullstorp Brook including investigations of geophysical, topographical and hydraulic properties. Key features in
the campaign include tracer tests where 15N enriched nitrogen, 32P labeled phosphate, and
tritiated water will be injected into the stream during different stream flow conditions. Each
experiment is designed to span over several stream reaches with different geomorphologic
conditions and, hence, different prerequisites for nutrient retention and attenuation. This
unique field campaign will therefore focus on:
• Phenomenological studies to increase knowledge of different in-stream remediation
actions.
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Derive exchange relationships based on physical measures on a form that can be
incorporated in solute transport models on the catchment scale.

Planned field and modelling studies

Field and modelling work in the Tullstorp Brook will be used in the Soils2Sea project in the
following tasks:
• Task 4.1: Performing field experiments along a stretch of the Tullstorp Brook including investigations of geophysical, topographical and hydraulic properties. The tracer
test will subsequently be evaluated with a transport model with focus on the retention and attenuation of the solutes and its connection to specific remediation actions.
• Task 4.2: The findings from the monitoring and tracer experiment data will be utilized to develop a catchment scale model representing nutrient transport in a
stream network.
• Task 4.3: Scenario analysis using the network model developed in Task 4.2. The
key objective is to represent the transport of nutrients affected by different anthropogenic manipulations and investigate how different remediation actions are affecting nutrient transport and retention.
• Task 5.3: The Tullstorp Brook catchment will be used as testbed catchment for upscaling procedures of nutrient reduction measures to the subbasin resolution of the
Balt-HYPE model.

3.4.6

Stakeholder’s role in Soils2Sea

A third case study setting is the one for Tullstorp Brook. Similar to the case in Kocinka,
stakeholders are not yet involved in any consultation or participation processes. However, it
can nevertheless be assumed that they are already aware of the problems and challenges
related to N and P loadings (similar to the case in Norsminde).
Since the focus of Soils2Sea lies on assessing stakeholders’ attitudes to several governance concepts in relation to spatially differentiated regulations, where all farmers are not
treated equally, this is what will be explored in the first workshop. These ideas and concepts will be new to these stakeholders, which is why the issue has to be carefully explained.
Two workshops are foreseen in Tullstorp Brook, in order to facilitate discussions with
stakeholders. The first workshop is envisaged for November 2014:
Workshop in late 2014 on differentiated regulation and monitoring concepts
• Participants: 8-10 stakeholders, maybe 50% farmers + representatives of green organisations and authorities/municipalities. In addition, experts and facilitators:
o Swedish government, Ministry of the Environment
(http://www.regeringen.se/sb/d/1471)
o The Swedish Environmental Protection Agency (http://www.swedishepa.se)
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Swedish agency for marine and water management
(https://www.havochvatten.se)
The South Baltic Water District Authority
(www.vattenmyndigheterna.se/Sv/sodra-ostersjon)
County administrative board of Skåne (http://www.lansstyrelsen.se/skane)
Trelleborg Municipality (http://www.trelleborg.se)

o
o
Output:
o Stakeholders’ views on monitoring concepts
o Views on further process within Soils2Sea

The aim of the first workshop is to take aboard the stakeholders, to get them involved into
the project, to pick them up and to take them along. To this end, the first series of workshops will use the Disney Method, a workshop method
• to depart from the usual way of thinking,
• to start group discussions, and
• to agree on action.
We propose to use this method combined with mind mapping (see chapter 8.2.2 for a detailed description of the workshop format).
A second workshop is planned for spring 2016. The aim of the second workshop is to present the policy options and to discuss them in depth. The World Café Method is very well
suited to serve this end (see chapter 8.2.2 for a detailed description of the workshop format). Participants will be the same stakeholders that attended the first workshop so that the
information circle is closed.

Knoblauch et al. - Case studies

3-31

Soils2Sea

June 2014

Requirements Report

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 boundary. 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 average runoff from model sub-basins.
Owing to the cold climate and less-developed soils, land cover in the northern parts is dominated 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 locations 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 national 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 (Arheimer 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).

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 utilize 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, BaltHYPE, 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 identified 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 dynamics responsible for nutrient release, retention, and removal.
• To apply scenarios developed in WP2 using the Balt-HYPE model and compile projected 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 Commission) 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 detailed description of the workshop format).

3.5.5
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