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BONUS SOILS2SEA started in 2014 and will finish in
2018. It brings together eight organisations from
Denmark, Germany, Poland, Russia and Sweden. The
project is funded by BONUS, the joint Baltic Sea
research and development programme and national
funding institutions.

Final Conference
The BONUS SOILS2SEA final conference will be held
together with three other BONUS projects under the
rd
name: “3 BONUS Symposium: Sustainable Ecosystem
Governance under Changing Climate and Land Use”. It
will be held at the European Solidarity Centre in Gdańsk
on 14-16 March 2018.
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Decision makers, scientists and other stakeholders with
an interest in sustainable ecosystem based governance
in the Baltic Sea region are invited to join this
conference, which will present the results of four
BONUS projects ending in 2018: BONUS BALTICAPP,
BONUS GO4BALTIC, BONUS MIRACLE and BONUS
SOILS2SEA. Results will be presented from analyses of
scenarios for future development, based on modelling
on field level as well as regional scale. Novel
governance approaches for managing nutrients in the
Baltic Sea region will be discussed and debated along
with relevant policies and their implementation.
The conference programme will feature keynote
presentations by leading international scientists, which
are intended to inspire panel discussions as well as oral
and poster presentations containing results of the four
projects. More information can be found here:
http://bonus2018.eu/
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About the BONUS SOILS2SEA project
Current levels of nutrient loading pose risks for water
quality and ecosystem health in the Baltic Sea. BONUS
SOILS2SEA studies the retention of nitrogen and
phosphorous 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.

Locations of the final conference: the European Solidarity
Centre in Gdańsk
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Documentary film premiered
The documentary film "SOILS2SEA: Reducing nutrient
loadings into the Baltic Sea" illustrates the societal story
of implementing the EU's nitrate directive at regional
realities in the EU member states, and in particularly in
the Kocinka catchment area in south central Poland.
Filmed across several small and large scale farms in the
Kocinka catchment, the film features perceptions,
interpretations, and suggestions for actions by farmers,
water treatment specialists, local policy makers, and
scientists from an observatory perspective. The film also
pays attention to Poland's unique historical, sociocultural-political circumstances in farming while tracing
potential local level solutions that seek to reduce
Poland's share of agricultural pollution to the Baltic Sea.
The film "SOILS2SEA: Reducing nutrient loadings into
the Baltic Sea" pays special attention to the
development of the 'polish way of farming', its
manifestations and potential solutions for reduction of
water pollution. The video has been shown at different
workshops and meetings and it can be watched here:
https://youtu.be/LUouES4SeJk

with high N-leaching are moved to areas with high Nreduction and vice versa. A key tool when applying a
spatially targeted regulation is N-reduction maps (see
Figure below) showing how much N is removed by
natural reduction processes along the flow path from
below the root zone to the catchment outlet.
The results from the study suggest that there are
potential benefits of implementing a spatially targeted
regulation compared to a spatially uniform regulation.
The total N-load at the catchment outlet in Norsminde
can be decreased up to 8% by relocating the existing
agricultural practice according to the N-reduction map
and thus without having to decrease fertilization inputs.
A further decrease in N-load can be obtained by
identifying target areas with low N-reduction where Nmitigation measures must be applied. Uncertainty on the
N-reduction map is found to lower the efficiency of
spatially targeted regulation. This uncertainty can,
however, be lowered substantially by using the mean of
an ensemble of N-reduction maps. The uncertainty on
the N-reduction map decreases with coarser spatial
resolution of the N-reduction map (i.e. when using the
map at e.g. 1000 m scale instead of 100 m scale), but
this will at the same time decrease the benefit from
spatially targeted regulation.
The results are published in the paper: Hansen A.L.,
Refsgaard J.C., Olesen J.E., Borgesen C.D., 2017.
Potential benefits of a spatially targeted regulation
based on detailed N-reduction maps to decrease N-load
from agriculture in a small groundwater dominated
catchment. Science of The Total Environment 595, 325336, doi: DOI: 10.1016/j.scitotenv.2017.03.114

Local farmer in Poland explaining and demonstrating his
farming practices

Potential benefits of a spatially targeted
regulation based on detailed Nreduction maps to decrease N-loads
The BONUS SOILS2SEA researchers have conducted
a study on the potential benefits of implementing a new
spatially targeted regulation of agricultural practices for
the Norsminde catchment in Denmark and how its
efficiency is affected by uncertainty in the N-reduction
map.
A spatially targeted regulation focuses on lowering the
N-loss from areas with low natural reduction of nitrate
(N-reduction). A spatially targeted regulation can be
applied in different ways. One way is to apply Nmitigation measures on target areas with a low natural
N-reduction. Another way of implementing a targeted
regulation is to relocate the existing agricultural practice
according to the N-reduction, so that crops/practices

N-reduction map for Norsminde catchment used when
applying a spatially targeted regulation of agricultural practices
towards areas with low N-reduction. The map shows the total
N-reduction (in percentage of N-leaching from root zone)
occurring along the flowpath from below the rootzone to the
catchment outlet i.e. the sum of N-reduction in groundwater
and surface waters. The map has a spatial resolution of 100 m
and was based on water flow and N-transport results
simulated with the distributed hydrological model MIKE SHE.
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News from the Polish Case Study site
Observations of the physicochemical properties,
including environmental tracers, of groundwater were
continued at observation wells, groundwater intakes and
springs within the Kocinka catchment. The occurrence
of denitrification process in the system was addressed
by measurements of the dissolved nitrogen excess in
groundwater, which is derived from denitrification. This
new analytical method provided a direct evidence for the
limited denitrifcation in the subsurface of the hillslope
site, which could not be unequivocally proved by the
previously applied approaches. The numerical model
(MT3D) of nitrate transport in groundwater was updated
with additional data on nitrate inputs and
concentrations.
Scenarios in modelling at Kocinka catchment scales
focus on retention time of groundwater and surface
water and changes in agricultural fertilisation practices.
Based on local data provided by the Polish partner
AGH, scientists from the Aarhus University calculated N
leaching for different forms of agricultural land use in 4
climate variants and 3 future socio-economic pathways
(SPSS -The Shared Socio‐Economic Pathways). These
results constitute an input to the numerical model.
Further model work should give answer to two crucial
questions: What are effects of the studied scenarios on
N outflow from the catchment in responses on N
outflow.

Publication: Review and assessment of
nitrate reduction in groundwater in the
Baltic Sea Basin
Anker Lajer Højberg, together with colleagues from the
project and external collaborators, has published a
study called ‘Review and assessment of nitrate
reduction in groundwater in the Baltic Sea Basin’ in the
Journal of Hydrology: Regional Studies (Volume 12,
August 2017, Pages 50–68). In contrary to previous
studies on nitrate reduction in the Baltic countries, the
present study provides an independent estimate of the
nitrogen reduction in groundwater, based on review of
national data and studies. The authors developed a map
displaying the spatial variation in nitrate reduction in
groundwater for six countries in the Baltic Sea Basin
(see Figure below). The study indicates that the spatial
variation in nitrate reduction in groundwater can be
significant in most Baltic countries. This leads to the
conclusion that there is a potential for utilising the
natural N-reduction in future regulations in many areas,
by focusing the mitigation measures to areas, where the
natural reduction is low.
The open access article can be viewed here:
https://authors.elsevier.com/sd/article/S2214581816302
701

Pictures from the monitoring site (left) and the water sampling
(right) at the Kocinka Case Study site (below).

Nitrate reduction in groundwater as estimated by
Højberg et al. (2017)
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First Up-Scaling Governance Workshop
held in Berlin and results from the
second round of workshops available
On 17 May 2017 a BONUS SOILS2SEA up-scaling
workshop was held at the Ecologic Institute in Berlin.
While previous workshops in the project took place at
the different case study sites and focused on local
aspects, this workshop focused on the Baltic Sea
perspective and 26 persons from riparian Baltic Sea
States participated in the workshop. In interactive
session, issues of future co-governance for reducing
excess nutrients were discussed. Additionally, three
accompanying presentation were given, presenting
preliminary results from the project. Further up-scaling
workshops are planned for the autumn of 2017. The
summary of the workshop can now be viewed online:
http://soils2sea.eu/xpdf/soils2sea_workshop_berlin_sum
mery-and-program.pdf
In late 2016, workshops have been taken place in the
three case study areas of the BONUS SOILS2SEA
project. It was the second round of stakeholder
workshops and the first round of workshop took place in
late 2014 (see first newsletter). In all three workshops,
three different management scenarios (top-down
centralized, market-based and self-organised approach)
were discussed. Focus in all three scenarios was on
spatially differentiated regulation, which has been
discussed with the participants of the workshops with
the use of the world café method. In total, 80 persons
participated in the three workshops and a summary of
each workshop can be found here:
http://soils2sea.eu/case_studies_uk/index.html

Publication: “A scenario analysis of
socio-economic and climate changes to
the nutrient loads from the Pregolya
River to the Baltic Sea”
The Pregolya River catchment is a transboundary
catchment (see Figure below), flowing through the
territory of the Kaliningrad Oblast (Russia) and its main
tributaries (the Angrapa and Lava) originate in the
Warminsko-Mazurskie and Podlaskie Voivodships of
Poland. The catchment area is occupied by Russia and
Poland in approximately equal proportions. In addition, a
small part of the Pregolya River catchment (about 0.5%)
is in the territory of Lithuania. The transboundary aspect
causes diverse social and economic conditions within
the basin, because the countries sharing the catchment
have different management and decision-making
systems. Dmitry Domnin and colleagues of the project
developed a homogenous methodological approach to
evaluate the anthropogenic loads from different
countries and their transformations and transport within
the catchment.
The results are published as a deliverable report and
present a scenario analysis how nutrient emissions from
the Pregolya River change with changing climate and
socio-economic conditions. The land use patterns in the
Pregolya River basin and climate changes within the
area, as well as supplementary monitoring activities are
presented. With the aim to asses nutrient emissions
from the Pregolya River under current and future climate
and current and future socio-economic conditions, a
local setup of the E-HYPE hydrological module was
modified for the Pregolya River Basin. As a
complement, the FyrisNP nutrient emission-retention
model was also setup for the region. The current
emission-retention capacity of the Pregolya River basin
as well as the response of the emission-retention on
climate changes (four scenarios for the 2041-2060 in the
South-Eastern Baltic Region) and four socio-economic
scenarios (up to 2020) were assessed. This very
informative report and can be downloaded here:
http://soils2sea.eu/xpdf/d52_final_pregolya-riverhype_28feb2017.pdf

World-Café tables at the Workshop in Norsminde, Denmark
BONUS SOILS2SEA has received funding from BONUS, the
joint Baltic Sea research and development programme (Art
185), funded jointly from the European Union’s Seventh
Programme for research, technological development and
demonstration and from The Danish Council for Strategic
Research, The Swedish Environmental Protection Agency
(Naturvådsverket), The Polish National Centre for Research
and Development, The German Ministry for Education and
Research (Bundesministerium für Bildung und Forschung),
and The Russian Foundation for Basic Researches (RFBR).

Transboundary Pregolya Catchment
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