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Summary
The ECOSUPPORT-project aims to help policy makers by supplying state-of-the-art research
on the state of the Baltic Sea under different scenarios of nutrient supply, pressure from
fisheries and impact of climate change. In order to make the research results accessible, a new
form of scientific communication has been tested. Presentation of research data and physical,
chemical and biogeochemical processes on land and in the sea were made using a special
visualization platform, Uniview, which was projected onto a cupola-shaped screen inside an
inflatable, enclosed dome. The visualization has been tested on different audiences including
policy makers, politicians, researchers and university students. Overall, the response has been
overwhelmingly positive with the audience expressing the view that the used visualization
technique enhanced their understanding and receptiveness. This view was shared with the
scientific presenters.

Sammanfattning
ECOSUPPORT-projektet syftar till att ta fram forskningsresultat om Östersjöns miljöstatus
under olika scenarier av belastning av näringsämnen och fisketryck i ett framtida klimat.
Resultaten kan ligga till grund som vägledning för beslutsfattare. För att forskningsresultaten
skall kunna göras begripliga och tillgängliga har en ny form av vetenskapskommunikation
prövats. Presentation av en stor mängd data samt beskrivning av fysiska och biogeokemiska
processer på land och i havet gjordes med hjälp av en speciell visualiseringsplatform, Uniview,
som visades på en kupolformad filmduk inuti en uppblåsbar domteater. Visualiseringen visades
för olika typer av publik, t.ex. för beslutsfattare, politisk ledning, forskare och studenter.
Överlag så har responsen varit mycket positiv och de flesta som tagit del av visningarna menar
att den här formen av kommunikation gör det lättare att förstå och ta till sig komplexa data och
sammanhang. Denna åsikt delades också av de vetenskapliga presentatörerna
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Introduction

The objective of the ECOSUPPORT project (Advanced modelling tool for scenarios of the
Baltic Sea ECOsystem to SUPPORT decision making, www.baltex-research.eu/ecosupport/ ) is
to use state-of-the-art models of the Baltic Sea system to help understand the combined effects
of climate change, nutrient supply and fisheries on water and ecosystem status. The outcome of
the project will serve as policy information and may be used as a tool for decision making as it
will indicate how changes in catchment management practices and fishery pressures will impact
the Baltic Sea in a changing climate.

The Baltic Sea is one of the largest estuaries in the world, with a surface area of about 370 000
km2. The catchment area is about 4 times the size of the Baltic Sea surface area and includes 14
countries and some 85 million people. Extensive agriculture is practiced in several countries,
especially in Denmark, the south of Sweden, Germany and Poland resulting in large nutrient
loads to rivers downstream of these agricultural regions. Another source of large loads to the
sea are point sources from urban wastewater treatment plants, particularly from large
population centres such as Warsaw, St Petersburg, Riga, Stockholm and Copenhagen. The large
loads of nitrogen and phosphorus to the Baltic proper contribute to large phytoplankton blooms.
One sign of the large-scale eutrophication is the extensive summer and autumn blooms of the
nitrogen-fixating cyanobacteria, with its preconditioning of none depletion of phosphorus while
being able to use the gaseous form of nitrogen. Recently, countries around the Baltic Sea have
pledged to reduce anthropogenic loads to the Baltic Sea under the Baltic Sea Action Plan
(HELCOM Secretariat, 2007) which apportions nutrient reductions to each country; however,
the effectiveness of measures to decrease these loads, such as changed agricultural techniques
and improved wastewater treatment, is unknown for future climate conditions.

Fig.1: The integrated biogeochemical system in the atmosphere, land and sea.

The effects of the nutrient loads transported to the sea is further complicated by the unique
nature of the Baltic Sea itself. The entrance to the Baltic Sea consists of the shallow and narrow
Kattegat area with the sounds between Denmark and Sweden. The restriction of the entrance
area hampers inflowing North Sea water. The mean fresh-water discharge to the Baltic basin is

OCEANOGRAPHY No. 105 OCEANOGRAPHY No. 105

1

about 15 000 m3/s and hence the Baltic Sea is strongly stratified with a permanent halocline at
about 60 m depth in the Baltic proper. The renewal of deep water occurs intermittently and the
inflowing water undergoes strong mixing with ambient water. As a consequence, the density of
the inflowing water is decreased and the inflows are seldom large enough to enable renewal of
the waters at the deepest parts of the Baltic Sea. The oxygen in the stagnant basins is consumed
due to decomposition of organic material. This leads to large areas with anoxic or hypoxic
conditions at the bottom (i.e. oxygen concentrations are below 0 or 2 ml/l respectively). A
review of the Baltic Sea system can be found in Wulff et al. (2001) and an assessment of the
impact of climate change on the system in The BACC Author Team (2008).

Fig.2 Models within the ECOSUPPORT project. The output of the Global Climate Models are used as
boundary conditions to the regional climate model, RCAO. This model in turn gives forcing to the
hydrological and atmospheric chemistry models HYPE and MATCH. These force the coupled physical –
biogeochemical models BALTSEM, ERGOM and RCO-SCOBI. The output of these models give input to
the ecosystem models (e.g ECOSIM/ECOPATH).

In order to capture the complex physical, chemical and biological interactions in the
atmosphere, on land and in the sea (Fig. 1), a wide range of models are used within the
ECOSUPPORT project (Fig. 2). This chain of models will enable process understanding as
well as give possibilities to run different climate, nutrient load reduction and fishery scenarios.
By making use of historical data and future projections of the climate, transient model runs
from 1850 to 2100 are made possible. The future climate scenarios are prescribed by the IPCC
and downscaled to regional scale from global climate models.

Visualization techniques are used within the project in order to find tools for communicating
extensive project data. The visualizations will serve both as educational science communication
of process understanding, as a platform for comparisons and discussions of scenarios and their
uncertainties, and to give a scientific ground for decision making. In collaboration with
Norrköping Visualization Centre C (www.visualiseringscenter.se), environmental research
results from the ECOSUPPORT project have been shown using a portable GeoDomeTM
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(www.geodome.info/ , Fig 3). The dome is fully enclosed, inflatable and about 20 adults can
take place inside, preferably lying down on pillows on the floor. The scientific data is then
projected onto a cupola-shaped screen. We have used the Uniview visualization platform
(www.scalingtheuniverse.com; a 3D astronomical environment, where we fly through space,
from the moon towards the earth. We then circle the earth and start the show by looking at data
of population densities around the earth (Fig. 4). Thereafter we zoom in on the Baltic Sea and
start conveying ECOSUPPORT data and results. An integral part of the show, is the presence of
scientific experts who narrate the data shown. This is necessary both to guide the audience
through the show and also to enable the audience to interact with the data and the experts. This
in turn leads to more informative viewings and discussions. In addition, technical support is
needed in order to safely put up the dome and to run the visualization platform.

Fig 3. The GeoDomeTM, with scientific researchers and presenters Patrik Wallman (hydrological research,
SMHI) and Helén Andersson (oceanographic research, SMHI) (photo I. Gudmundsson, SMHI).

Fig 4a. Inside the dome: World population density projected on the Earth (photo H. Andersson, SMHI).
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Fig 4b. Some of the data of population density (people/km2) behind the dome projection in Fig 4a. Source
of data and figure is the website of the United Nations Environment Program
(http://maps.grida.no/go/graphic/population_density_in_the_baltic_sea_drainage_basin).

2

The Storyline

Before the show, a manuscript was compiled which covered the main conclusions that could be
drawn from the presented projections. Since ECOSUPPORT is only about half-way through the
project time, the main focus so far has been on process understanding, present-time model
simulations of flow, nutrient processes in the Baltic Sea catchment and the biogeochemical
processes in the ocean. A few scenarios of both future climate and future management practices
were also shown, and as the project will produce more of these, and also of hindcasts, the focus
of future shows will naturally move toward these. Both understanding of the past evolution of
the state of the Baltic Sea and future scenarios of possible outcomes of e.g. nutrient reduction
can serve as support and background for policy decisions. The model simulations shown are
produced with the Balt-HYPE application of the SMHI hydrological model, HYPE (Donnelly,
2010, Lindström, In Press) and the 3D coupled physical-biogeochemical ocean model RCOSCOBI (Meier et al., 2011, Meier et al., 2003, Eilola et al., 2009).

Below is a synopsis of the storyline and data behind the projections that have been shown in the
dome so far. The extent and order of the shown material has differed somewhat between the
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different presentations. It was also emphasised that all shown simulations are preliminary and
that intensive project-research is ongoing.

In 1969 humanity received for the very first time an image of the earth seen
from space. The ‘earthrise’ photographed by the appollo11 from the moon
was a turning point in our perspective on the earth as a system, and the blue
marble is still a strong iconic visual supporting our understanding for the
earth as a planet with certain boundaries.

This fragile system has however been object to severe challenges over most
importantly the last two centuries: Global population has expanded
significantly over this period– from 1 billion in 1800 to over 6 billion today
– (the prognosis for 2050 even reaching 9 billion).

What we see here as red dots is the population density today over the globe
(see Fig 4).

Fig. 5. Agricultural distribution (percentage agricultural area in each subbasin) in the Baltic Sea
catchment.
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Fig. 6. Mean annual nitrogen (µg/l total N, top panel) and phosphorus (µg/l total P, lower
panel) concentrations for the period 1971-2000.

Not only are we increasing in number, but an increasing consumption of
resources per person is leading to both degradation and scarcity of natural
resource as well as pollution of for instance surface and groundwater as well
as increased emissions to the atmosphere. We will in this presentation focus
on the Baltic Sea which we fly towards now.

6
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This is the Baltic Sea basin. All rain that falls here that isn’t evaporated or
transpired by plants eventually makes its way to the Baltic Sea. But it isn’t
only freshwater that makes its way to the Baltic Sea from this basin, the
water carries with it environmental pollutants including toxic substances
such as heavy metals, and excess nutrients that can stimulate algal blooms in
the Baltic Sea.

As you can see, the discharge from wastewater treatment plants and rural
households and excess nutrients from agriculture are two important sources
of nutrients. These next two pictures show how population (Fig. 4) and
agriculture (Fig. 5) are distributed throughout the basin. Remembering the
regions with most farming and the largest population centres, note where the
largest loads of Nitrogen and Phosphorus to the Baltic Sea come from. The
two following pictures show the distribution of N and P over the basin (Fig.
6).

The processes that affect nitrogen and phosphorus transformation and
uptake in the ground and in water are climate dependent, as well as the
runoff generation itself. Consequently, changes in climate can affect how
much nutrients are transported to the Baltic Sea. Environmental goals of
reduced nutrient loads will thus have to consider climate change. Here we
show one climate scenario which demonstrates one possibility for how we
might expect things to change. This is the A1B scenario run using the
ECHAM5 global climate model (of the Max Planck Institute, Germany) and
downscaled with the RCA3 model run at the Rossby Centre at SMHI. Even
though precipitation is increased everywhere, river discharge sometimes
decreases and that’s because of increased evapotranspiration (not shown in
the present report).

Fig. 7. Future change in total nitrogen concentrations (µg/L).
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So let’s see how these climatic changes affect concentrations of nitrogen
and phosphorus both on land and to the Baltic Sea (Fig 7 and Fig 8). Note
that here we have assumed that we haven’t made any changes to what we
grow, how we manage the land, handle our sewage, and that we don’t
assume any changes of our population.

What would happen today if we decided to clean up our act? To make sure
all cities had tertiary sewage treatment and that all farms used best
practices? (Discussion of changes/result – how much do we decrease N/P –
relate to “Best practice scenario)

If society is going to spend the money to do this, we need to know if it will
still be effective in a future climate. So here we show the improvements for
a future climate scenario and assuming all cities had tertiary sewage
treatment and that all farms used best practices (not shown in the present
report). Note that we haven’t taken into account any changes in population
or farming density. This is an ‘uncertainty’ in our results and should be
modelled as a scenario when possible.

Fig. 8. Future change in total phosphorus concentrations (µg/L).

Excess nutrients from the land end up in our rivers and lakes and eventually
flows into the sea. What acts as a fertilizer on land also works as a fertilizer
in the sea. It is therefore also very important to understand what impact the
land loads have on the state of the Baltic Sea.
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The Baltic Sea is one of the largest estuaries of the world. The entrance
consists of the narrow and shallow sounds between Sweden and Denmark.
The topographical restriction hampers extensive exchange with the salty
waters of the North Sea. In the sounds the water depth is about 10-15 meters
while the deepest part of the Baltic proper is about 450 meters. Large
amounts of freshwater enter the Baltic Sea from the rivers and the result is a
highly stratified, brackish sea, where it can take a long time before the
waters in the deeper parts get renewed. There is a large range in salinity:
from about 25 psu in the inflowing Kattegat water to about 3 psu in the
Bothnian Bay.

The movie (Fig. 9) shows an inflow of high salinity water from the Kattegat,
through the straits between Denmark and Sweden and into the southern
Baltic Sea. What we see is the salinity near the bottom of the sea. When the
salty water enters it gets mixed with waters of lower salinity. The salinity of
the inflow plume therefore decreases on its way into the Baltic. To be able
to renew the deeper layers of the Baltic a large body of water of sufficiently
high salinity needs to enter the straits. These major inflows occur seldom, it
can take one to several years between them. Since it is only saltwater
inflows that can ventilate the deepwater, the bottom water meanwhile
becomes stagnant and oxygen levels get reduced.

Fig.9 Snapshot from the movie of a simulated inflow of high-saline water from the
Kattegat (courtsey of Anders Höglund, SMHI).

Often a substantial part of the Baltic Sea bottom water suffers from low
(hypoxic) oxygen levels or no oxygen at all (anoxic). This picture (Fig. 10)
shows the situation in the autumn of 2009 where grey colours are hypoxic
and black colours anoxic areas.
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The seldom occurring major inflows of oxygen rich North Sea water
contribute to part the problems faced by the Baltic. The other part is due to
the nutrient rich waters within the Baltic that enables large algal blooms.
Algae, an organic matter, uses much of the oxygen in the bottom-water as it
decomposes. The following photos, which are taken by the Swedish Coast
Guard, show summer surface blooms of cyanobacteria (Fig. 11). These can
cover large parts of the Baltic proper.

Fig 10. Anoxic and hypoxic areas in the Baltic Sea as seen from measurements
during the autumn of 2009 (source: SMHI).

Earlier we saw model simulations of nutrient loads from the Baltic Sea
catchment area. These nutrient loads enter the Baltic Sea from the rivers,
together with nutrients from atmospheric deposition, coastal wastewater
treatment plants and industrial releases and get distributed within Baltic Sea.
Here we see the modelled distribution of nitrogen and phosphorus in the
winter-time surface waters. The simulations are from the SMHI modell
RCO-SCOBI (Fig 12 a-b). With available nutrients in the water, a
phytoplankton bloom can start in the springtime when the light condition
become sufficient (Fig 12 c). The bloom is largest in the south-eastern part
of the Baltic Sea, as are the wintertime nutrient concentrations.

The springtime bloom uses a large part of the nitrogen in the Baltic proper,
while there is still some phosphorus available (Fig. 13).

This is a prerequisite for a summer bloom of cyanobacteria (blue-green
algae) in the central parts of the Baltic Sea (Fig. 14), as this species can
assimilate nitrogen by fixation, i.e. it can use the gaseous form of nitrogen.
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This is an advantage over the other algal groups which need their supply
from the water in the form of dissolved inorganic nitrogen. The
cyanobacteria blooms occur during summer and autumn, since warm water
conditions is another prerequisite.

Scenarios of future sea-surface temperature changes show that there is a
warming in all seasons, with the largest changes during the summer season
(not shown in the present report). The scenario is modelled at SMHI with
downscaled results from the Hadley Centre Model (HadCM3) of the IPCC
scenario A1B.
The summer oxygen content at the bottom also becomes lower in large parts
of the Baltic Sea, partly due to the warmer water’s lowered capacity to hold
oxygen (decreased oxygen saturation). These areas are seen as blue colours
(Fig. 15). In the yellow and red areas the model shows a future scenario of
more oxygen at the bottom. These areas are closely linked to bottom
topography features and show areas with increased mixing due to a
weakened stratification strength.

Fig. 11. Cyanobacterial blooms in the Baltic proper (photo: Swedish Coast Guard,
www.kustbevakningen.se)

Projections of the future show that phytoplankton concentrations are
enhanced as compared to present climate (Fig. 16). This can partly be due to
increased growth efficiency in warmer water, but also due to the fact that
less oxygen at the bottom results in more available phosphorus in the water,
since the oxygen free environment releases sediment-bound phosphorus and
the efficiency of the internal sink is reduced. The results are preliminary and
subject to further analysis. This simulation does not take possible future
nutrient reductions into account.
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Fig 12.The mean surface-layer concentrations for the period 1969-1998 for a) winter-time nitrate (µmol/l),
b) winter-time phosphate (µmol/l), and c) spring-time phytoplankton (µgChl/l). Colorbar ranges from 0-15
µmol/l, 0-1 µmol/l and 0-6 µgChl/l respectively.

In a warming climate it is of even greater concern to understand how
nutrient loads to the Baltic Sea will impact the marine environment as the
first simulations from land and sea do not indicate improved conditions due
to climate change. Comparisons of scenarios of “business as usual” and
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implementations of nutrient reductions as imposed by the HELCOM Baltic
Sea Action Plan (Helcom Secretariat, 2007), an ambitious program to
restore good ecological status of the Baltic marine environment, in present
and future climate will aid in our understanding of what measures that are
needed to be taken. Such work is conducted in the BONUS+ project
ECOSUPPORT.

Fig. 13. Present day climatological mean (1969-1998) of spring-time surface
concentrations of a) nitrogen and b) phosphorus.
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Fig 14. Present day (1969-1998) climatological mean of RCO-SCOBI simulated
cyanobacterial concentrations (µgChl/l ) during summer in the Batlic Sea.

Fig. 15. Simulation of future mean change (the period 2060-2089 compared to the
period 1970-1999) of oxygen concentrations (ml/l) in the bottom water. (Colorbar
ranges from -2 to 2 ml/l.)
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Fig. 16. Future scenario of change (the period 2060-2089 compared to the period
1970-1999) in annual mean surface concentrations (µgChl/l) of phytoplankton
compared to present-day climate (Colorbar ranges from 0 to 5 .µgChl/l).
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Accomplished visualizations as of November 2010

The first complete visualizations in the GeoDomeTM were conducted at the exhibition of the
Stockholm World Water Week ( http://www.siwi.org/worldwaterweek ). The dome was shown
during three days at the conference, with about seven 30-minutes presentations per day (Figs
17-19). The visualizations attracted a large number of participants and raised a lot of interest.

Fig 17. The Stockholm World Water Week 2010. The GeoDomeTM exhibited visualization of
ECOSUPPORT efforts (Photos: H. Andersson, SMHI).
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Fig 18. The poster advertising the visualization at Stockholm World Water Week. The poster was created
by Tina Neset, CSPR, Linköping University. (Photo: H. Andersson, SMHI).

Fig 19.At the Stockholm World Water Week. A visualization is about to begin .(Photos: H. Andersson,
SMHI).

The visualization platform was thereafter used without the dome but in an ordinary lecture
room. This took place at The East Sweden Region “Östsam” in Norrköping
(www.ostsam.se/en_default.asp ), Sweden. A one-day conference was held in conjunction with
the Open Days in Brussels, in order to discuss the regional situation after one year with EU’s
Baltic Sea Strategy. The theme of the day was “Visions, Challenges and Reality”. The
conference was visited by representatives from the European Parliament, the Government
Offices of Sweden, SMHI, the County Administrative Board and other local and regional
stakeholders.

The GeoDomeTM was again shown in Sweden in November 2010, this time at Stockholm
University (Fig. 20). Half-a-day was devoted to the students of the University and other
interested parties that happened to pass the dome as it was put up outside the University
Library. Five shows were more or less filled and many competent questions were asked by the
students. Two shows were reserved for the about 50 scientists and stakeholders from all over
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Europe that participated at the meeting of the EU-project CIRCLE2 (Climate Impact Research
for a Larger Europe, www.circle-era.eu/np4/home.html ), see Fig. 21.

Fig 20. The GeoDomeTM before and after inflation at the Stockholm University. (Photos: P. Källström,
Norrköping Visualisation Centre C)

One full day of visualizations in the dome took place at the Swedish Ministry of Rural Affairs
(Fig 22). Seven shows were given and they were all well attended. Our host for the day was
Erik Arnberg from the Ministry of the Environment. The General Director of SMHI, Lena Häll
Eriksson, was present during the morning and she welcomed the visitors and introduced the
shows (Fig. 23 a). The first show of the day was a “VIP”-show, dedicated to the political
management of the Ministry of Rural Affairs and the Ministry of the Environment (Fig. 23 b).
The other shows were pre-booked but open to all personnel at the Swedish Ministries. It was a
hectic and busy day where the presenting scientists had to answer many insightful and
inquisitive questions from the audience.
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Conclusions

The visualizations of the Baltic Sea system performed using the GeoDomeTM with the Uniview
platform have proven to be very successful. The closeness and relaxing atmosphere created by
lying in the dark in the small, enclosed inside of the dome created an easy atmosphere for
asking questions and stimulating discussion. The Uniview platform aided in the taking in and
understanding of both complex processes and of complex and numerous data.

Fig. 21. a) Preparations to welcome CIRCLE2 in the dome, b) the CIRCLE2 participants getting
comfortable in the inside of the dome. (Photos: P. Källström, Norrköping Visualisation Centre C)

There was a clear opinion from the scientific presenters that the attention on the presentation
and the understanding of the shown material was enhanced by the techniques used in these
visualizations compared to an ordinary lecture room power-point presentation. The dome, being
a bit more spectacular than a lecture room, also clearly creates an enhanced interest in attending
a presentation of scientific data. There were also many outspoken enquiries on the possibility of
having the dome and the visualization present at other exhibitions and conferences, e.g. at the
HELCOM Baltic Sea Days in St Petersburg and at the 2011 exhibitions under the theme
“Lifestyle” at the Swedish Embassy in Washington DC, USA.
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The visualizations have so far focused on presenting the background and on-going work of the
hydrological and oceanographic research performed at SMHI within the ECOSUPPORT
project. As the project moves on, our focus will move towards presenting actual outcomes of
the different combinations of management and climate scenarios studied in the project. The
dome can then serve more as an arena of decision support for policy makers than as an
educational, pedagogical tool.

Fig. 22. The dome is put up at the Ministry of Rural Affairs, Stockholm, Sweden. (Photos: P. Källström,
Norrköping Visualisation Centre C)

With the different visualization techniques it will be easy to give a short scientific background
to the presented material and then move on to show, compare and discuss the outcomes of
different scenarios. These include different IPCC climate scenarios, different nutrient load
(management) scenarios and different fishery scenarios. The platform will then be used in a
more interactive and communicative way, where data is shown more to illustrate and elucidate
the policy discussion. The scientific presenters will then not so much present material as lead
and clarify a scientifically based discussion.
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Fig 23. Visualizations at the Ministry of Rural Affairs. a) Erik Arnberg, Ministry of the Environment,
Lena Häll Eriksson, General Director, SMHI, Patrik Wallman and Helén Andersson, Research &
Development, SMHI. b) the political management from the Ministry of the Environment and the Ministry
of Rural Affairs. (Photos: P. Källström, Norrköping Visualisation Centre C)
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SMHI Publications

SMHI publish seven reportseries. Three of these, the R-series, are intended for international
readers and are in most cases written in English. For the others the Swedish language is used.
Name of the series

Published since

RMK (Report Meteorology and Climatology)
RH (Report Hydrology)
RO (Report Oceanography)
METEOROLOGI
HYDROLOGI
OCEANOGRAFI
KLIMATOLOGI

1974
1990
1986
1985
1985
1985
2009

I serien OCEANOGRAFI har tidigare utgivits:

1

Lennart Funkquist (1985)
En hydrodynamisk modell för spridningsoch cirkulationsberäkningar i Östersjön
Slutrapport.

2

Barry Broman och Carsten Pettersson.
(1985)
Spridningsundersökningar i yttre fjärden
Piteå.

3

Cecilia Ambjörn (1986).
Utbyggnad vid Malmö hamn; effekter för
Lommabuktens vattenutbyte.

4

Jan Andersson och Robert Hillgren (1986).
SMHIs undersökningar i Öregrundsgrepen
perioden 84/85.

5

6

7

8

Bo Juhlin (1986)
Oceanografiska observationer utmed
svenska kusten med kustbevakningens
fartyg 1985.
Barry Broman (1986)
Uppföljning av sjövärmepump i Lilla
Värtan.
Bo Juhlin (1986)
15 års mätningar längs svenska kusten med
kustbevakningen (1970 - 1985).
Jonny Svensson (1986)
Vågdata från svenska kustvatten 1985.

9

Barry Broman (1986)
Oceanografiska stationsnät - Svenskt
Vattenarkiv.

10

-

11

Cecilia Ambjörn (1987)
Spridning av kylvatten från
Öresundsverket

12

Bo Juhlin (1987)
Oceanografiska observationer utmed
svenska kusten med kustbevakningens
fartyg 1986.

13

Jan Andersson och Robert Hillgren (1987)
SMHIs undersökningar i Öregrundsgrepen
1986.

14

Jan-Erik Lundqvist (1987)
Impact of ice on Swedish offshore
lighthouses. Ice drift conditions in the area
at Sydostbrotten - ice season 1986/87.

15

SMHI/SNV (1987)
Fasta förbindelser över Öresund utredning av effekter på vattenmiljön i
Östersjön.

16

Cecilia Ambjörn och Kjell Wickström
(1987)
Undersökning av vattenmiljön vid
utfyllnaden av Kockums varvsbassäng.

Slutrapport för perioden
18 juni - 21 augusti 1987.
17

18

Erland Bergstrand (1987)
Östergötlands skärgård - Vattenmiljön.

Robert Hillgren (1989)
SMHIs undersökningar utanför Forsmark
1988.

30

Bo Juhlin (1989)
Oceanografiska observationer runt svenska
kusten med kustbevakningens fartyg 1988.

31

Erland Bergstrand och Stefan Tobiasson
(1989)
Samordnade kustvattenkontrollen i
Östergötland 1988.

32

Cecilia Ambjörn (1989)
Oceanografiska förhållanden i Brofjorden i
samband med kylvattenutsläpp i
Trommekilen.

Stig H. Fonselius (1987)
Kattegatt - havet i väster.

19

Erland Bergstrand (1987)
Recipientkontroll vid Breviksnäs
fiskodling 1986.

20

Kjell Wickström (1987)
Bedömning av kylvattenrecipienten för ett
kolkraftverk vid Oskarshamnsverket.

21

Cecilia Ambjörn (1987)
Förstudie av ett nordiskt modellsystem för
kemikaliespridning i vatten.

22

Kjell Wickström (1988)
Vågdata från svenska kustvatten 1986.

23

29

Jonny Svensson, SMHI/National Swedish
Environmental Protection Board (SNV)
(1988)
A permanent traffic link across the
Öresund channel - A study of the hydroenvironmental effects in the Baltic Sea.

33a Cecilia Ambjörn (1990)
Oceanografiska förhållanden utanför
Vendelsöfjorden i samband med kylvattenutsläpp.
33b Eleonor Marmefelt och Jonny Svensson
(1990)
Numerical circulation models for the
Skagerrak - Kattegat. Preparatory study.
34

Kjell Wickström (1990)
Oskarshamnsverket - kylvattenutsläpp i
havet - slutrapport.

24

Jan Andersson och Robert Hillgren (1988)
SMHIs undersökningar utanför Forsmark
1987.

35

Bo Juhlin (1990)
Oceanografiska observationer runt svenska
kusten med kustbevakningens fartyg 1989.

25

Carsten Peterson och Per-Olof Skoglund
(1988)
Kylvattnet från Ringhals 1974-86.

36

Bertil Håkansson och Mats Moberg (1990)
Glommaälvens spridningsområde i nordöstra Skagerrak

26

Bo Juhlin (1988)
Oceanografiska observationer runt svenska
kusten med kustbevakningens fartyg 1987.

37

Robert Hillgren (1990)
SMHIs undersökningar utanför Forsmark
1989.

27

Bo Juhlin och Stefan Tobiasson (1988)
Recipientkontroll vid Breviksnäs
fiskodling 1987.

38

Stig Fonselius (1990)
Skagerrak - the gateway to the North Sea.

28

Cecilia Ambjörn (1989)
Spridning och sedimentation av tippat
lermaterial utanför Helsingborgs
hamnområde.

39

Stig Fonselius (1990)
Skagerrak - porten mot Nordsjön.

40

Cecilia Ambjörn och Kjell Wickström
(1990)
Spridningsundersökningar i norra
Kalmarsund för Mönsterås bruk.

41

Cecilia Ambjörn (1990)
Strömningsteknisk utredning avseende
utbyggnad av gipsdeponi i Landskrona.

51

Bo Juhlin (1992)
Oceanografiska observationer runt svenska
kusten med kustbevakningens fartyg 1991.

42

Cecilia Ambjörn, Torbjörn Grafström och
Jan Andersson (1990)
Spridningsberäkningar - Klints Bank.

52

Jonny Svensson och Sture Lindahl (1992)
Numerical circulation model for the
Skagerrak - Kattegat.

43

Kjell Wickström och Robert Hillgren
(1990)
Spridningsberäkningar för EKA-NOBELs
fabrik i Stockviksverken.

53

Cecilia Ambjörn (1992)
Isproppsförebyggande muddring och dess
inverkan på strömmarna i Torneälven.

54
44

Jan Andersson (1990)
Brofjordens kraftstation Kylvattenspridning i Hanneviken.

Bo Juhlin (1992)
20 års mätningar längs svenska kusten med
kustbevakningens fartyg (1970 - 1990).

55
45

Gustaf Westring och Kjell Wickström
(1990)
Spridningsberäkningar för Höganäs
kommun.

Jan Andersson, Robert Hillgren och
Gustaf Westring (1992)
Förstudie av strömmar, tidvatten och
vattenstånd mellan Cebu och Leyte,
Filippinerna.

46

Robert Hillgren och Jan Andersson (1991)
SMHIs undersökningar utanför Forsmark
1990.

56

Gustaf Westring, Jan Andersson,
Henrik Lindh och Robert Axelsson (1993)
Forsmark - en temperaturstudie.
Slutrapport.

47

Gustaf Westring (1991)
Brofjordens kraftstation - Kompletterande
simulering och analys av
kylvattenspridning i Trommekilen.

57

Robert Hillgren och Jan Andersson (1993)
SMHIs undersökningar utanför Forsmark
1992.

48

Gustaf Westring (1991)
Vågmätningar utanför Kristianopel Slutrapport.

58

Bo Juhlin (1993)
Oceanografiska observationer runt svenska
kusten med kustbevakningens fartyg 1992.

49

Bo Juhlin (1991)
Oceanografiska observationer runt svenska
kusten med kustbevakningens fartyg 1990.

59

Gustaf Westring (1993)
Isförhållandena i svenska farvatten under
normalperioden 1961-90.

50A Robert Hillgren och Jan Andersson
(1992)
SMHIs undersökningar utanför Forsmark
1991.

60

Torbjörn Lindkvist (1994)
Havsområdesregister 1993.

61

Jan Andersson och Robert Hillgren (1994)
SMHIs undersökningar utanför Forsmark
1993.

50B Thomas Thompson, Lars Ulander, Bertil
Håkansson, Bertil Brusmark, Anders
Carlström, Anders Gustavsson, Eva
Cronström och Olov Fäst (1992).
BEERS -92. Final edition.

62

Bo Juhlin (1994)
Oceanografiska observationer runt svenska
kusten med kustbevakningens fartyg 1993.

63

Gustaf Westring (1995)
Isförhållanden utmed Sveriges kust isstatistik från svenska farleder och

Östergötlands och norra Bohusläns
skärgårdar

farvatten under normalperioderna 1931-60
och 1961-90.
64

Jan Andersson och Robert Hillgren (1995)
SMHIs undersökningar utanför Forsmark
1994.

65

Bo Juhlin (1995)
Oceanografiska observationer runt svenska
kusten med kustbevakningens fartyg 1994.

66

Lennart Funkquist och Patrik Ljungemyr
(1997)
Validation of HIROMB during 1995-96.

68

Maja Brandt, Lars Edler och
Lars Andersson (1998)
Översvämningar längs Oder och Wisla
sommaren 1997 samt effekterna i
Östersjön.

70

71

Eleonor Marmefelt, Håkan Olsson, Helma
Lindow och Jonny Svensson, Thalassos
Computations (2004)
Integrerat kustzonssystem för Bohusläns
skärgård

77

Philip Axe, Martin Hansson och Bertil
Håkansson (2004)
The national monitoring programme in the
Kattegat and Skagerrak

78

Lars Andersson, Nils Kajrup och Björn
Sjöberg (2004)
Dimensionering av det nationella marina
pelagialprogrammet

79

Jörgen Sahlberg (2005)
Randdata från öppet hav till kustzonsmodellerna (Exemplet södra Östergötland)

80

Eleonor Marmefelt, Håkan Olsson (2005)
Integrerat Kustzonssystem för
Hallandskusten

81

Tobias Strömgren (2005)
Implementation of a Flux Corrected
Transport scheme in the Rossby Centre
Ocean model

82

Martin Hansson (2006)
Cyanobakterieblomningar i Östersjön,
resultat från satellitövervakning 1997-2005

83

Kari Eilola, Jörgen Sahlberg (2006)
Model assessment of the predicted
environmental consequences for OSPAR
problem areas following nutrient
reductions

84

Torbjörn Lindkvist, Helma Lindow (2006)
Fyrskeppsdata. Resultat och bearbetningsmetoder med exempel från Svenska Björn
1883 – 1892

85

Pia Andersson (2007)
Ballast Water Exchange areas – Prospect
of designating BWE areas in the Baltic
Proper

86

Elin Almroth, Kari Eilola, M. Skogen,
H. Søiland and Ian Sehested Hansen

Jan Andersson och Robert Hillgren (1996)
SMHIs undersökningar utanför Forsmark
1995.

67

69

76

Jörgen Sahlberg SMHI och Håkan Olsson,
Länsstyrelsen, Östergötland (2000).
Kustzonsmodell för norra Östergötlands
skärgård.
Barry Broman (2001)
En vågatlas för svenska farvatten.
Ej publicerad
Vakant – kommer ej att utnyttjas!

72

Fourth Workshop on Baltic Sea Ice
Climate Norrköping, Sweden 22-24 May,
2002 Conference Proceedings
Editors: Anders Omstedt and Lars Axell

73

Torbjörn Lindkvist, Daniel Björkert, Jenny
Andersson, Anders Gyllander (2003)
Djupdata för havsområden 2003

74

Håkan Olsson, SMHI (2003)
Erik Årnefelt, Länsstyrelsen Östergötland
Kustzonssystemet i regional miljöanalys

75

Jonny Svensson och Eleonor Marmefelt
(2003)
Utvärdering av kustzonsmodellen för norra

(2007)
The year 2005. An environmental status
report of the Skagerrak, Kattegat and North
Sea
87

Eleonor Marmefelt, Jörgen Sahlberg och
Marie Bergstrand (2007)
HOME Vatten i södra Östersjöns
vattendistrikt. Integrerat modellsystem för
vattenkvalitetsberäkningar

88

Pia Andersson (2007)
Ballast Water Exchange areas – Prospect
of designating BWE areas in the
Skagerrak and the Norwegian Trench

89

90

91

92

93

Anna Edman, Jörgen Sahlberg, Niclas
Hjerdt, Eleonor Marmefelt och Karen
Lundholm (2007)
HOME Vatten i Bottenvikens vattendistrikt. Integrerat modellsystem för
vattenkvalitetsberäkningar
Niclas Hjerdt, Jörgen Sahlberg, Eleonor
Marmefelt och Karen Lundholm (2007)
HOME Vatten i Bottenhavets
vattendistrikt. Integrerat modellsystem för
vattenkvalitets-beräkningar
Elin Almroth, Morten Skogen, Ian Sehsted
Hansen, Tapani Stipa, Susa Niiranen
(2008)
The year 2006
An Eutrophication Status Report of the
North Sea, Skagerrak, Kattegat and the
Baltic Sea
A demonstration Project
Pia Andersson, editor and co-authors
Bertil Håkansson*, Johan Håkansson*,
Elisabeth Sahlsten*, Jonathan
Havenhand**, Mike Thorndyke**, Sam
Dupont** * Swedish Meteorological and
Hydrological Institute ** Sven Lovén,
Centre of Marine Sciences (2008)
Marine Acidification – On effects and
monitoring of marine acidification in the
seas surrounding Sweden
Jörgen Sahlberg, Eleonor Marmefelt, Maja
Brandt, Niclas Hjerdt och Karen Lundholm
(2008)
HOME Vatten i norra Östersjöns vattendistrikt. Integrerat modellsystem för
vattenkvalitetsberäkningar.

94

David Lindstedt (2008)
Effekter av djupvattenomblandning i
Östersjön – en modellstudie

95

Ingemar Cato*, Bertil Håkansson**,
Ola Hallberg*, Bernt Kjellin*, Pia
Andersson**, Cecilia Erlandsson*, Johan
Nyberg*, Philip Axe** (2008)
*Geological Survey of Sweden (SGU)
**The Swedish Meteorological and
Hydrological Institute (SMHI)
A new approach to state the areas of
oxygen deficits in the Baltic Sea

96

Kari Eilola, H.E. Markus Meier, Elin
Almroth, Anders Höglund (2008)
Transports and budgets of oxygen and
phosphorus in the Baltic Sea

97

Anders Höglund, H.E. Markus Meier,
Barry Broman och Ekaterini Kriezi (2009)
Validation and correction of regionalised
ERA-40 wind fields over the Baltic Sea
using the Rossby Centre Atmosphere
model RCA3.0

98

Jörgen Sahlberg (2009)
The Coastal Zone Model

99

Kari Eilola (2009)
On the dynamics of organic nutrients,
nitrogen and phosphorus in the Baltic Sea

100 Kristin I. M. Andreasson (SMHI), Johan
Wikner (UMSC), Berndt Abrahamsson
(SMF), Chris Melrose (NOAA), Svante
Nyberg (SMF) (2009)
Primary production measurements – an
intercalibration during a cruise in the
Kattegat and the Baltic Sea
101 K. Eilola, B. G. Gustafson, R. Hordoir, A.
Höglund, I. Kuznetsov, H.E.M. Meier T.
Neumann, O. P. Savchuk (2010)
Quality assessment of state-of-the-art
coupled physical-biogeochemical models
in hind cast simulations 1970-2005
102 Pia Andersson (2010)
Drivers of Marine Acidification in the Seas
Surrounding Sweden
103 Jörgen Sahlberg, Hanna Gustavsson (2010)
HOME Vatten i Mälaren

104 K.V Karmanov., B.V Chubarenko,
D. Domnin, A. Hansson (2010)
Attitude to climate changes in everyday
management practice at the level of
Kaliningrad region municipalities
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