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Stockholm University (SU) has the most active and highest ranked research on he Baltic Sea Environment, which is under severe
stress from human activities. To improve the Baltic Sea, Sweden?s worst marine problem area, requires ecosystem management, as
widely agreed on internationally. This application proposes a leading-edge ecosystem research program, which builds on successful
research on Baltic ecosystems, contaminants, natural resource management, and use of ecological modelling for environmental
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Hazardous Substances (model of persistent organic pollutant distribution, natural toxins, radionuclides, monitoring dissolved organic
contaminants, novel contaminants), Laws and Management (governance for Baltic Sea Management, regime shifts), Climate
Change (3D modelling, climate change scenarios, effects of temperature & CO2 increases). This program could assist in making the
Baltic Sea the first example of effective ecosystem management of a large marine ecosystem.
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Stockholms universitet har den mest aktiva och hogst rankade forskningen om Ostersjons av mansklig aktivitet hotade havsmiljo. For
att forbattra Ostersjon, som har Sveriges varsta havsmiljoproblem, kravs enligt utbredd internationell enighet en
ekosystemforvaltning. Denna ansokan foreslar en ekosystemforskning i fronten, baserad pa framgangsrik forskning om Ostersjons
ekosystem, foéroreningar, naturresurshushalining, och ekologisk modellering som stdd for férvaltning. Detta tvéarvetenskapliga
program tar ett helhetsgrepp p& Ostersjons ekosystemfunktion och férvaltning. Forskningen omfattar ekosystemfunktion
(nyckelmekanismer for férvaltning, cyanobakterieblomningar, djurplanktons fdda och produktion, sedimentation, bottnars
naringsfléden, monitoringmetoder), naringsberikning (6vergddningsmodeller, naringsbelastning, forsforbindning i sediment), fiske och
vattenbruk (EUs fiskeripolitik, gdsutsattning, genetisk monitoring), risksubstanser (modell for fordelning av svarnedbrytbara organiska
féroreningar, naturliga toxiner, radionuklider, monitoring av l6sta organiska féroreningar, nyupptéckta féroreningar), lagar och
forvaltning (Osterjons miljoférvaltning, regimskiften), klimatférandringar ( 3D-modellering, klimatscenarier fér Ostersjon, effekter av
Okad temperatur och koldioxid). Programmet kan medverka till att géra Ostersjoomradet till det forsta stora havsekosystem déar
ekosystemforvaltning fungerar.
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Ostersjon har Sveriges véarsta havsmiljoproblem, och férorenar dessutom via Baltiska ytstrommen sddra delen av var vastkust.
Ostersjons miljo har skadats svart av manskliga aktiviteter som 6verfiske, och utsléapp av naringsamnen och giftiga féroreningar. Fisk
fran Ostersjon kan inte langre handlas fritt eller &tas med fortroende av manniskor och djur, och de ekonomiskt viktigaste bestanden
ar utarmade. Téta algblomningar har minskat Ostersjons varde for turism och rekreation. Ostersjons ekosystem har férandrats
radikalt under det senaste seklet, och erbjuder inte langre de ekologiska varor och tjanster vi varit vana vid. Dessa férsamringar har
bemétts med manga nationella och internationella handlingsplaner, men framgangarna med att aterstalla Ostersjons ekosystem har
varit begransade och flackvisa. Manga anser att prognosen for framtiden ar mork, i en tid av snabba klimatférandringar och méansklig
befolkningstillvaxt.

For att Ostersjons miljo skall aterhamta sig kréavs férvaltning bade nationellt och internationellt som baseras pa& ekosystemens krav,
eftersom miljdproblemen &r s& sammanvévda att de inte kan behandlas var fér sig. Atgarder mot évergddningen kommer att
paverka fiskbestanden, 6verfiskningen paverkar halterna av miljogifter i fisken och kanske aven frekvensen av algblomningar.
Behovet av ekosystemforvaltning uttrycks av Konventionen for biologisk mangfald, av FAO och Internationella havsforskningsradet,
av Ostersjokonventionen och &r grunden for EUs Vattendirektiv. Stockholms universitet kombinerar omfattande tvarvetenskaplig
forskning med djuplodande specialforskning p& manga omréden inom Ostersjéns miljo, pa ett sitt som saknar motsvarighet i landet
eller regionen. Stockholms universitet foreslar har ett forskningsprogram som utnyttjar denna breda kompetens for att bidra till
Ostersjéns aterhamtning. Genom att samordna befintlig forskning och forstarka vissa strategiska forskningsomréden vid Stockholms
universitet skapas ett forskningsprogram i frontlinjen, inriktat pa Osterjbomradets havsmiljé, som kommer att starka Sveriges
formaga inom de omraden som anslagsutlysningen angivit som strategiska.

Forskningsprogrammet bygger p& Stockholms universitets tidigare framgangar inom Ostesj6forskningen, sarskilt inom
ekosystemforskning, forskning om organiska miljégifter, om naturresurshushélining, och om anvandningav ekologiska modeller som
stod for miljpforvaltning. Det beslutsstodsystem for dvergodningsfragor om Ostersjon, ?Baltic Nest?, som anvandes av
Helsingforskommissionen for dess banbrytande beslut 2007 om kvoter for utslappsminskningar for alla medlemsstater, skapades vid
Stockholms universitet. Med stoéd av framstaende ekosystemforskning skall nu detta beslutsstodsystem utvecklas vidare, till fromma
for Ostersjons miljo.

Forskningsprogrammet tar ett helhetsgrepp pa Ostersjons ekosystem och forvaltning. Det prioriterar samarbeten mellan forskare
inom olika omraden och institutioner som skapar samordningsvinster, synergier. Programmet ger Stockholms universitets forskare
en unik mojlighet att samarbeta 6ver &mnesgranser, och kan férvantas ge resultat av stort samhallsvarde. Det stddjer specifikt flera
viktiga omraden inom ekosystemforskning dar Stockholms universitet har landets framsta kompetens, som 3-dimensionella
havsmodeller, marin fjarranalys och marin radioekologi.

Forskningen omfattar ekosystemfunktioner (nyckelmekanismer fér férvaltning,
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cyanobakterieblomningar, djurplanktons féda och produktion, sedimentation, bottnars naringsfléden, évervakningsmetoder),
naringsberikning (6vergddningsmodeller, naringsbelastning, forsforbindning i sediment), fiske och vattenbruk (EUs fiskeripolitik,
gosutsattning, genetisk monitoring), risksubstanser (modell for fordelning av svarnedbrytbara organiska féroreningar, naturliga
toxiner, radionuklider, vervakning av lésta organiska féroreningar, nyupptéckta féroreningar), lagar och férvaltning (Osterjons
miljéférvaltning, regimskiften), klimatforandringar ( 3D-modellering, klimatscenarier for Ostersjon, effekter av 6kad temperatur och
koldioxid).

Programmets storsta fordel ligger i helhetsgreppet p& Ostersjon som ett sammankopplat socialt-ekologiskt system. Det kan
medverka till att gora Ostersjoomradet till det forsta stora havsekosystem som far en fungerande ekosystemférvaltning. Endast
Stockholms universitet har forutsattningar att med begransade resursforstarkningar skapa ett sa brett, sammmanhallet
forskningsprogram om havsmiljon.

Web and email address

Web address

WWW.Ssu.se

Contact's email address
kare.bremer@adm.su.se
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Ecosystem Approach to the Baltic Sea

1. Executive summary

Stockholm University combines the broadest int@igisiary science with the most
active, in-depth disciplinary research relevarth®Baltic marine environment of any
university in the Baltic region. To support Swederdle in the restoration of the Baltic
Sea, this application brings together StockholmvErsity’s strong marine environmental
research capacity. It presents a plan to coordmzdéable competence and strengthen
selected strategic areas, to give a leading-eduygystem research program focussed on
the Baltic Sea Area. This program will enhance Saméiresearch capability in the areas
identified as strategic in the research call.

The Baltic marine environment is under severe stitesn human activities such as
overfishing, emissions of nutrients and man-madkifamts, and exploitation of coast-
lines. Fish from the Baltic cannot be used andeadeely and confidently as food for
humans or domestic animals and most economicalhpitant fish stocks are depleted.
Frequent phytoplankton blooms have reduced theev@the Baltic for tourism and
recreation. Baltic ecosystems have changed, in roasgs radically, from their natural
state of a century or more ago, and no longer gdethe ecological goods and services
that we used to depend on. These negative develdprhave been met with many
national and international action plans, but pregrie restoring Baltic ecosystems has so
far been modest and piecemeal, and many see tire futognosis as bleak, in an era of
human population growth and rapid climate change.

Successful rehabilitation of the Baltic environmesquires ecosystem management, both
at national and international level, since its @dnproblems are not separate, but closely
interwoven. Management of nutrients will affechfistocks, the status of stocks will
influence levels of toxic pollutants in the fismdapotentially also the frequency of
phytoplankton blooms. The need for an ecosystermoapp to management is agreed on
by the Biodiversity Convention, by FAO and ICES,thg international marine
environment conventions applicable to Swedish waldELCOM; OSPAR) and is

implicit in the EU Water Framework Directive.

The program proposed here builds on previous sadneStockholm University, in

Baltic ecosystem and contaminant research, in neanagt of natural resources, and in
using ecological modelling as a tool for environtaémanagement. The environmental
decision support system Baltic Nest, used by HELC&Mhe basis for its 2007
agreement on country-specific nutrient reductioalgiocan be developed further with the
support of strong ecosystem research.

This interdisciplinary research program will conicate on achieving a holistic approach
to Baltic ecosystem functioning and managementilligive priority to collaborations
that create synergy through interaction betweesnsisits in different departments and
faculties give marine scientists at Stockholm Ursitg a unique possibility to cooperate
across disciplinary borders and can be expectéhtbto novel scientific results of high



societal impact. It will give support to severedas important for ecosystem research, in
which Stockholm University has the best competen@wveden, e.g. 3-D physical
modelling, marine remote sensing, and marine radiogy.

The proposed research, though broadly interactiag be grouped in 6 areas:

In Ecosystem functioning, it will study key mechanisms for Baltic ecosystem
functioning and management, concerning cyanobatt@ooms, zooplankton production
and feeding, sedimentation, benthic nutrient fluxeesl methods to improve monitoring
(satellite, acoustic and molecular), to underpamebosystem approach to management.

In Nutrient Enrichment, models of open sea and coastal eutrophicatiomfiofnv of
nutrients and organic carbon from land, and tarest historical chlorophyll
concentrations, and methods to enhance phosphowisd in sediments will be
covered, to support measures to reduce coastalftsibre eutrophication.

In Fisheriesand Aquaculture, the revision of the EU Common Fisheries Polieg-s
ranching of pikeperch and genetic monitoring oéeff$ of fishing and supportive
breeding will be considered, to promote long-tesa af Baltic fishery resources

In Hazar dous Substances, basin-wide modelling of persistent organic palhit
distribution, naturally produced toxic compoundsgjionuclide ecology, monitoring of
dissolved organic contaminants in water, screefangovel contaminants will be
investigated, to support the goal of a Baltic foé@anthropogenic toxic substances.

In Laws and M anagement, governance structures and legal frameworks fitrdBaea
Management, including implications of regime shifi§ be explored, to foster a
resilient, multilevel management system

In Climate Change, it will focus on 3D physical-biogeochemical modet]i ensemble
modelling of Baltic climate change scenarios, terapge and C@effects on ecological
processes, to assist in preparation for the likehgtic future changes.

The greatest gain from this program will not, hoaebe the sum of these parts, but in
the added value this broadly integrative researcthe Baltic Sea as a coupled social-
ecological system will bring. Only at Stockholm Meiisity, with its wide basis in on-
going Baltic Sea research, and leading ecosyst@maregse could such a program be
created with the relatively modest means requeSiee Baltic Sea is Sweden’s foremost
marine problem area, and by exporting its problares pollutes the Swedish west coast.
It is therefore essential that Sweden strengthisnmesearch capacity on the Baltic Sea.

This program will assist in making the Baltic Ska first example globally of how
ecosystem management can be made operationahigearharine ecosystem.
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2. Research program

Preamble: Plans of the University for the further cevelopment of the prominent
research within the area

A prime mission of Stockholm University is to comtivesearch of high international
standard. The university has identified 15 areagsdéarch that are at the forefront of research
in Sweden and in addition enjoy high internatiastatus. Stockholm University believes in
striving for international excellence in reseancttombination with a wider research approach
to generate the potential to absorb new thoughtsdeas rapidly. The university thus
believes in combining excellence with diversity@search, which also is required to maintain
high-quality undergraduate programs.
The university encourages its researchers to catgaot only within and between faculties
but also with other institutions of higher educatiespecially in the Stockholm area.
Stockholm University also maintains a broad aneidig dialogue with the surrounding
community.
The Faculty of Science has in its Strategic Pla®722011 defined the goals of the
faculty as:
- to be internationally highly recognized foriiesearch and education programs at all
levels
- to emphasize and defend the importance of dtyidsiven research
- to base the education programs on results frmiiraclose contact with research with

high scientific standard
Furthermore the Faculty has defined five areashicthvresearch is highly recognized and
these extend across the four sections and thetdepas of the Faculty. In addition, each
of the sections has defined areas of particulangth as well as areas with potential to
develop excellence. Most of these areas are als@pihe profile areas defined at the
university level. The Faculty has a policy to pawistart-up grants when new scientists
are recruited, especially in the defined strongsare

2a. Ecosystem approach to the Baltic Sea: Researlan

The Baltic Sea, one of world’s best studied maareas, could become a global example
showing how ecosystem management can be made iopatah a large marine
ecosystem. Stockholm University (SU) can be a lkayner in realizing this vision, using
its extensive in-house knowledge of marine ecogystgnamics, environmental
chemistry and governance frameworks. The Facul§oénce (SU) is a leader in Baltic
Sea science, addressing ecosystem ecology, biogmacdd cycles, and chemical
hazards. SU’s Baltic Nest Institute and Stockholkesilence Centre are regional and
global players in marine ecosystem modelling andrmaagovernance, respectively,
while the SU Dept of Law is internationally recopgd for its work on international and
transnational environmental la¥y.major aim of this proposal is to establish a
common research platform for these players, creatimsynergy effects in research to
support an ecosystem approach to management of tBaltic Sea.

The ecosystem approach is the basis for a rangelicly agreements. This means that
ecosystem boundary conditions should shape manageimegeographical termse. the



scale of the ecosystem should be matched by fiisutigns, as well as in process terms,
i.e. human impacts should not jeopardize the capatiggosystems to deliver goods and
services. The structure of the proposed progransislized below:

CLIMATE

LAWS AND
MANAGEMENT

Decision Support
and Adaptive
Management

NUTRIENT
ENRICHMENT

ECOSYSTEM
. monitoiriﬁ‘g

- experiments
 modelling

FISHERIES AND
AQUACULTURE

= monitoring
- experiments
= modelling

= monitoring
= experiments
« modelling

HAZARDOUS
SUBSTANCES

* monitoring
- experiments
» modelling

An ecosystem approach to Baltic environmental mamagmt demands that we view the
Baltic Sea as a coupled social-ecological systemn@éd to understand the internal
workings of the Baltic ecosystem and its responsexternal driving forces, such as
fisheries, climate change and input of nutrients laazardous substances, and have
predictions of how they are likely to change, aad be modified by human action. We
must also know and question the governance sysaathfaws in place, and explore the
potential of multilevel adaptive governance systéon8altic ecosystem management,
also taking the Baltic catchment into account (Ealke et al. 1991)

The interaction between departments at SU in ttagram will generate synergy effects
in the following projects in the six major reseaaskas identified in the previous figure:
A. Ecosystem Functioning:Key regulatory mechanisms for Baltic ecosystem
functioning and management, concerning cyanobatteiooms, zooplankton
production and feeding, sedimentation, benthicieuntifluxes, and methods to
improve monitoring (satellite, acoustic and molac)l
B. Nutrient Enrichment: Models of open sea and coastal eutrophicatiomflofv
from land of nutrients and organic carbon, andstingte historical chlorophyll
concentrations, and methods to enhance phosphowisd in sediments.
C. Fisheries and Aquaculture:Revision of the EU Common Fisheries Policy, sea-
ranching of pikeperch and genetic monitoring oéeff$ of fishing and supportive
breeding.
D. Hazardous SubstancesBasin-wide modelling of persistent organic polldtan
distribution, naturally produced toxic compoundasgjionuclide ecology, monitoring
of dissolved organic contaminants in water, scregfor novel contaminants.



E. Laws and Management:Governance structures and legal frameworks fori@alt
Sea Management, including implications of regimésh

F. Climate: 3D modelling, ensemble modelling of Baltic climateange scenarios,
temperature and C@ffects on ecological processes.
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A. Ecosystem Functioning

The physical structuref the Baltic ecosystem is the framework for itsdgical and
chemical functioning, and is preferably studiedwm8tdimensional coupled physical-
biogeochemical models (Meier 2007, Eilola et aD@0 a specialty in which SU is
leading in Sweden. Baltic currents carry both dissthand particle-associated nutrients
and contaminants. Lagrangian modelling of water@anticle transport is required to
predict the flux, distribution, mixing and ultimaf&e of sediment, nutrients, and
pollutants in the sea. This will permit analysespétial differences in contaminant and
nutrient loading, and the cost-benefit of wasteavéieatment. The transport of plankton
determines their distribution and the spread o&give species. The vertical movement
patterns of plankton may differ from that of nowitig particles, and are still poorly
known.Competence in 3D-modelling at SU will be strengéaen

Cyanobacterial bloom&he relative importance of nitrogen or phosphanuggulating
phytoplankton growth, and hence phytoplankton blgamthe Baltic Sea is crucial for
management, and still under debate (O’'Melia e2@06). Nitrogen-fixing cyanobacteria
have a key role in Baltic eutrophication managemeuwme to their unpleasant blooms,
toxicity, and fixation of large quantities of nigen that sustains most of the primary
production in summer (Larsson et al.2001). In addito flamentous forms (Capone et
al. 1997), small unicellular cyanobacteria havently been shown to be important
nitrogen fixers in tropical oceans (Zehr et al. 2Z0Balcon et al. 2004). Their genomes
are partly known and can be searched for in thedBathere evidence for such




unicellular nitrogen-fixers is inconclusivilolecular markers of Baltic cyanobacterial
nutrient status developed at SU will be combineti etological methods to study what
regulates diazotrophic cyanobacteria, their nitragecation, and effects on food webs
and as carbon and nitrogen exporters to bottomraedis.

MetagenomicsProcesses that return combined nitrogen to nitr@ge are critical for

the Baltic ecosystem. They take place mainly inaibgence of oxygen and are more
effective when anoxia is widespread. Recently sdvesw such processes have been
identified, in addition to classic denitrificatiosiich as anammox (Kuypers et al. 2003)
and oxidation of KS by nitrate, with the formation of.Lavik et al. 2009). The Baltic
Metagenome Project, planned jointly by SU/KTH/KItive Science for Life Laboratory a
strategic application in Molecular Bioscience, wgilidy the Baltic Sea microbial
metagenomerhis new resource will be used to show the presenttee Baltic of the
micro-organisms that carry out these important @®ses, to facilitate ecological studies

Zooplanktongrazing can control phytoplankton biomass, and tieduce eutrophication
symptoms. Conversely, it has been proposed thhatdligoeid biomass can suppress
zooplankton, and stimulate summer phytoplanktoomi®in the Baltic. A single long-
term zooplankton data set from the eastern Gotasth has been used to support this
important hypothesis (Casini et al. 2008). Thatadsng trophic interactions are as
important as nutrients in causing Baltic phytoptankblooms needs confirmation with
other data, and verification of ecological mecharsisWhen zooplankton is scarce,
clupeids are food-limited, slow-growing, lean, amtumulate more lipophilic
contaminants. This may explain the slow declinsarhe dioxins and PCBs in Baltic fish
and fish-eaterdviolecular tools for assessing growth and nutritmfrzeooplankton
(Gorokhova et al. 200%yill be developed and used to study the coupletg/een
zooplankton and fish grow(iH6dk et al. 2008).

Biological pump:The carbon uptake by marine phytoplankton anttatssfer to bacteria
and zooplankton regulates the vertical flux of miganaterial in the sea. This biological
pump determines the residence times of nutriemehs and pollutants. Knowing the
processes that create vertical fluxes is a preséguor understanding the ecosystem.
This motivated the focus on upper ocean exporefiur the decade-long Joint Global
Ocean Flux Study of the International Geospheresihiere Program (Buesseler et al.
2007).Carbon dynamics, export fluxes and budgets in gendaltic proper will be
assessed in relation to nutrients, using time sevfesediment traps and tA&Th proxy.

Sediment nutrient fluxtn shallow seas such as the Baltic, the exchahgatdents,
oxygen, and carbon between the sediment and thex w@lumn is of critical importance
to balance demands for nutrients in the photic zomkfor oxygen in the sediment. The
patchiness of sediments prevents accurate flusnatds, valid for large aredsew, non-
invasive measuring methods using large sedimemtsaieeaverage out the small-scale
patchiness will be developeSuch estimates, based on high-frequency eddylatome
measurement of bottom water dissolved oxygen (Béfy) and bottom water profiling
of nutrients and gases, will improve biogeochemisatelling.




Marine remote sensingRemote sensing is an indispensable tool for mimgdethe ocean,
but global algorithms fail in estuarine waters saslthe Baltic, with high concentration
of coloured dissolved organic matter (Siegel e2@05).Algorithms specific for the
Baltic will be developed, to make satellite rems®asing more accurate in the Baltic
Sea.The improved spatial resolution of newer satalitan make them important tools
also for management of coastal waters (Kratzek. 2088). SU is the only Swedish
university with a research group specialized inineoptics and remote sensing.

Acoustic monitoringSU is the only Swedish university training ecogtgiin the acoustic
techniques widely used in fish stock assessmemugtcs can also be used to study fish
behaviour, for monitoring jellyfish, zooplanktoncaaven phytoplankton blooms, and to
map bottom substrates, but this has been littld irsthe Baltic.This potentially highly
cost-effective method will be tested and adaptedde in the unique conditions of the
Baltic Sea such as much smaller dominant zooplankton thamalan the world ocean.

Molecular plankton monitoringvlolecular methods can give rapid, sensitive afidbie
tests for the presence of toxic or invasive speeied are powerful tools for ecological
studies. SU is developing molecular assays to ikyesntd quantify species difficult to
analyze by microscope, and for assessing theirthrand nutritional status, as well as
trophic interactionsMolecular analysis of 10 years of samples from klan monitoring
will reveal temporal dynamics of important organssrinked to environmental factors.

B. Nutrient enrichment

Baltic Nest Institutéhttp://www.balticnest.org/at SU provides long-term eutrophication
forecasts for the Baltic Sea Area. This is posdilgleause the large-scale dynamics of
nutrients in the Baltic appear to be driven bywa fiest-order biogeochemical and
physical processes (Wulff et al. 2001) that caddsribed in fairly aggregated models
(Savchuk et al. 2008). The current coupled physa@eochemical marine model in
Nest has been used to evaluate management stsadegi¢o develop the country-specific
nutrient reduction schemes of the HELCOM Baltic 8etion Plan. Future model work
aims to improve large-scale coupled physical-biagemical models as tools for
management, by testing impacts of different scesanf nutrient input and climate
change on Baltic water quality and mitigation costge current model, with limited
temporal and spatial resolution, will initially bmmplimented by a more developed
model, with seasonal and high vertical resolutiand in the long run by 3D-models

Coastal eutrophication resea@hSU since 1972 includes detailed studies of tleets

of eutrophication and its mitigation in Himmerfj&rg south of Stockholm, including
hypothesis testing using whole-system nutrient lkd@ghges. Most ecosystem elements,
from nutrients and pelagic micro-organisms by whlgenthic animals and plants to fish
have been studied for up to >30 years, as haveus@a@nd nutrient loads from small
watersheds. These data offer a unique opportunitevelop, test and validate coastal
zone decision-support systems for coastal zone geanentand support implementation
of the EU Water Framework Directive. Results ofesalmodels of various complexity
(simple box to full 3D model) will be compared amehchmarked.




High phosphorus concentratiomsthe Baltic proper can stimulate toxic summerolbhs

of nitrogen-fixing cyanobacteria. The binding ofogphorus in oxic sediments, and its
release as they turn anoxic, are key processegirding phosphate concentrations. It is
often assumed that phosphorus in sediments is pemtig bound in apatite, but it has
recently been shown that the concentration of Nfgthe Baltic is high enough to inhibit
apatite formation (Gunnars et al. 2004). Furtheemoruch of the phosphate released in
anoxia will remain dissolved when bottom watersatggenated, since the iron needed
for precipitation has been removed by sulphiderdutihe anoxia (Blomqgvist et al.2004).
Studies will be made of phosphorus binding in aastdiments and means of enhancing
this natural proceséBlomqgvist & Rydin 2009)

Land run-off modelstUncertainties concerning the effects of measwesduce nutrient
loads from land are large, making it unclear if tater Framework Directive can ensure
that the nutrient reductions of the Baltic Sea éwtiPlan can be reached, or the national
Swedish environmental goals for the sea achiettaly future climate change scenarios
will influence nutrient loads from land to sea r&known. Monitoring of nutrients in river
and land runoff can probably be rearranged to bsttpport management of the marine
environment. A particular problem is estimatingdsdrom small, near-coastal
watersheds not in the national monitoring progriaut likely to leak more than the
average watershed, precisely because of theirprtxio the sea (Destouni et al. 2008).
SU has long-term data from unmonitored watercoutssscan be used to test this.
Modelling of the nutrient (N, P, Si, organic C) tent of land run-off will be supported,
to evaluate how the land-based nutrient load tosts® can be reduced.

Coloured dissolved organic mat{@DOM) inflow by rivers to the Baltic Sea has
increased in recent years. This will affect ecolaggce organic matter from land is used
in Baltic food-webs (Rolff & EImgren 2000). More @M will also reduce penetration
of light into the sea, reducing compensation depdtchi depth records from the early
20" century are the oldest that can be used to estithatlong-term increase of Baltic
phytoplankton biomass, but the CDOM inflow will cpheate calculationdMarine optic
modelg(Kratzer et al.2003; Kratzer & Tett 2008)ll be used to estimate the relative
contributions of CDOM and phytoplankton to decrebBaltic Secchi depth&uch
estimates are crucial for achieving the well dedfineference conditions needed in the
water quality classifications of the EU Water Frawek Directive.

C. Fisheries and aguaculture

Fisheries managemernithe Baltic Nest Institute and Stockholm Resilie@@ntre
currently collaborate with researchers and poliakens in Europe and beyond to
provide a scientific basis for the revision betw@809 and 2012 of the EU Common
Fisheries PolicyThe research will focus on governance structuresegional fisheries
management (legal and institutional frameworks ee@@nd on understanding the
importance of leaderships and adaptive co-manageprecesses.




Genetic effect®f decades of intense fishing for herring are p@nvestigated at SU.
International conventions require monitoring of mhas in biodiversity. There are
methods to do this at the ecosystem and specieks)dwut not for the gene-level. SU
scientists were among the first to propose protofmlidentifying serious loss of genetic
diversity, without which natural populations canadapt to change, lowering their
chance of long-term survival (Laikre & Ryman 1996@jkre et al. 2008)Methods will be
developed for genetic diversity monitoring in tredti8 Sea.

Sea-ranchingthe release of cultured fish which then feed gnoav in the sea, and can be
caught after reaching commercial size, is an aduuaeuactivity of interest for Baltic
coastal areas. A pikeperch stocking experimenbkas started by SU for testing the
cascading trophic interaction hypothesis by massieases of young pikeperch in a
well-monitored restricted coastal area. This w#letest sea-ranching for producing one
of the highest priced fish caught commercially weSen.Genetic analyses of pikeperch
from the stocked and surrounding areas will be usemlap the dispersal of the stocked
fish, and their possible interbreeding with natpikeperch

D. Hazardous substances

Pollutant modelling:SU scientists are experts on transport and cyaiihgersistent
organic pollutants (POPs) in marine ecosystemsgusiultimedia fate, transport, and
bioaccumulation models (Czub and McLachlan 200&vé&douros et al. 2006)his
modelling expertise will be used to develop a decisupport system for management
POPs in the Baltic.The current physical and biological Baltic Nestdels will be
adapted for this use by adding fugacity and fooaixtimodelling of POPs. The model
will synthesise years of research at SU, from wigiarameter values can be estimated. It
will aim to prognosticate future POP concentratiomsder different assumptions
concerning POP input, and changes in eutrophicafisimstocks and climate.

Screening tools for new environmental contaminabiscovery of novel environmental
contaminants can be approached either throughtdiheenical analysis or through
modelling.SU will use new modelling approachesdevelop tools to predict chemicals
that are likely to become environmental pollutants, persistent chemicals with a high
tendency to bioaccumulat€his is essential in order to prevent such chalsieaching
the market, and to initiate study of those alreiadyse, using modern analytical methods.
Such tools could mean a major advance in our gidifind new contaminants.

Health problem®f unknown origin persist in Baltic wildlife, evehough levels of most
of the well-known toxic contaminants have decreaBehths of sea birds, reduced fat
content in herring, guillemot and grey seals, apdrpecruitment in salmon and other
fish in the Baltic are all suspected effects ofsgsbem changes. The cause may be
multifactorial, involving increased natural prodoct of toxic substances, such as
halogenated phenolic compounds, by macroalgaepplaytkton or cyanobacteria
(Malmvarn et al. 2008 Research to test this hypothesis will require ttierdisciplinary
cooperation favoured in this programaltic cyanobacteria also produgeN-
metylamino-L-alanine (BMAA), a bioaccumulating toxamino acid associated with



neurological disease (Cox et al. 2005), which waséurther studyStudies will
combine SU excellence in chemical analysis andhegn, cyanobacteria, macroalgal
ecology and ecotoxicology, chemical compositioplahkton, and nutrition of
planktonic and benthic secondary producers).

Radionuclides:Sweden needs expertise on radionuclide transpdraecumulation in
the environment since nuclear energy is used imgg@n (Bradshaw et al. 20068y
tracing radioactive isotopes, which can be monitbwath high precision, we can
improve understanding of the cycling of stableapet of the same elements, some of
which are pollutant¢Bradshaw et al. 2006b). Earlier research on maedsnuclide
accumulation focussed on human foods, with litttergion to non-human biota.
Internationally, this is now a key research arediara focus of the marine radioecology
group at SU, the only one in Sweden. This groygai$ of the new Centre for Radiation
Protection Researchv(vw.gmt.su.se/crprat SU.

Monitoring of dissolved organic contaminaimswater is not done in Sweden, making
concentration data on Baltic seawater and riveenstarce. Recently developed passive
sampling techniques are more flexible and lesdyctisin traditional ones. SU scientist
are using these methods to study the transpo®&fsHn the Baltic (Cornelissen et al.
2008), but long sampling times limit their utilitRapid equilibrium samplers for
monitoring of riverine inputs will therefore be @doped.

E. Laws and Management

Regime shiftsToday, the view that ecosystems gradually evalveatds a “climax”,
predetermined by climatic and abiotic conditiolssseen as old-fashioned. Instead,
ecosystems are constantly changing, and pronatoalic shifts to new states of
composition and function, so called regime shfftsm which return to previous states
may be difficult or in practice even impossibleli8tfer et al.2001). This new view has
important implications for management, which dehds to see ecosystems as balanced,
expecting them to return harmoniously to previdases, once perturbations have passed
or been reduced.he research will identify early warning signals fegime shifts as well
the need for changes in governance, including i@ysse incentives to prevent
overexploitation of marine resources.

Governance of marine resourdegolves the management structures (informal and
formal institutions) and the legal frameworks inigéhthey operate. Researchers at the
Stockholm Resilience Centre (SRC) have long expeeén understanding governance
structures, the role of informal networks, the raléocal knowledge and monitoring for
successful management, as well as the criticalaleaderships and flexible institutions
for manoeuvring the transition to ecosystem-basadagement (Folke publication list).
The importance of congruence between ecosystemstaiéing (Baltic Nest)
governance structures (SRC) and legal frameworlp{déLaw) will be studied.

Legal frameworkAn over-riding question for Baltic Sea managemsnthether current
legal frameworks (e.g. 1982 UN Convention on thes lohthe Sea, 1992 Baltic Sea




Convention and 2008 European Community Marine &gsatEramework Directive) are
strong, flexible and consistent enough to fullymon long-term ecosystem-based
management, in the light of new ecosystems thearidghe fact that all coastal states,
but Russia, are now members of the Ebiis research will consider 1) the adequacy of
existing legal frameworks e.g. with regard to tatcol of nutrients from land-based
sources, hazardous substances, and fishery, 2¢ iieigal positions of non-state actors
(individuals, corporations etc.) are defined in mars that sustain the marine
environment, and 3) if improved legal platformslfmrg-term cooperation are needed.

F. Climate

Regional climatenodels of the Baltic Sea region suggest that glalaaming will
increase water temperatures, reduce sea ice, gecre@an winter wind speeds and
vertical mixing, and enhance river runoff, caudioger salinity. Such changes may
greatly change the Baltic Sea ecosystem and ithJa@sity, but future scenarios are still
uncertain, and have not been extensively studléu full, complex response of the
ecosystem thus cannot yet be prognosticated, @ldrtfad ecosystem competence this
application builds at SU will be needed to impréwire capacity for prediction.
Research on the ecological effects of climate charegeds to be based on a three-
dimensional ocean circulation model forced by thsults of regional climate models.
The coupled physical-biogeochemical model presentlyat SU (Meier 2007) needs to
be further refined and validated using an obsewnatisystem already installed between
the Swedish mainland and Gotland, as well as gatelbservations. The calculated
velocity fields can be used for many purposes, sisctnacer studies and quantification of
transports by following Lagrangian trajectoriese(sdove).

Climate scenariod:ong-term simulations to study the impact of chagdiydrological
and atmospheric forcing on the biogeochemical oyel#i be made for an ensemble of
Baltic Sea climate scenarioShe model responses will be analyzed and the itapoe

of the studied processes for the overall sengptivitl be evaluated to improve process
descriptions. The expected outcome is a deeperstadeing of the interaction between
physics and biogeochemistry, between sedimentsvatelr column, and of horizontal
transport between coastal zones and the openfabe, spreading juvenile freshwater
and of up- and down-welling in Baltic ecosystem aiyics.

Increases in temperatuaad CQ concentration (and attendant lower pH) will affect
ecosystems at all levels. Such effects on biogeoda processes and natural ecological
communities in sediment and water are little kn@amd difficult to study in nature,
because of the strong interactive environmentalct$fExperiments will be made to
assess the sensitivity of key temperature- angt$e@sitive processgs.g. primary
production, zooplankton feeding and growth, organ&tter mineralization and calcite
dissolution. The experiments will yield improvedamtitative input parameters, such as
Qo factors and calcite dissolution rates, which camsed in the numerical models.




2b. Current quality in an international comparison

SU combines the broadest interdisciplinary resewatittihthe most active, in-depth
disciplinary research relevant to the Baltic Marifrevironment of any university in
Sweden, and the Baltic region. SU has long beeadel in research on Baltic
ecosystems, eutrophication and hazardous substammkbas more recently developed
world-leading research on climate change, manageafieratural resources and
ecosystem services as well as multimedia fatespram, and bioaccumulation models for
persistent organic pollutants. Other marine resear&SU, which interacts with its Baltic
Sea studies, include high-quality research on ggodmd climate in the Arctic and North
Atlantic, on coral reefs, mangroves, tropical cyaeeria, and global aquaculture.

A few simple bibliographic searches indicate thargity and quality of marine research
at SU. Table 1 shows publications on marine topi¢he two top science journals:

Table 1.Publications ifNatureandScience2000-2009 with topic Sea, Marine or Ocean.
Source: ISI Web of Knowledge 20090314. Items maxelauthors from >1 address.

Address Number of items Number of citations
All Sweden 56 5126
Stockholm University 27 3159

SU had three times the marine items of the ne&wstish university, and almost six
times the citations, and SU items received 62%tafions to Swedish items. However,
few of these Swedish articles deal explicitly wiitle Baltic or North seas.

Table 2 specifically covers publications from thalti® Sea Area, the area encompassed
by the Helsinki Convention and by this application.

Table 2. Publications 2000-2009 with topic Baltic Sea A(Baltic Sea, Baltic proper,
Southern, Northern, Eastern, Western, Southwestecantral Baltic, Bothnian, Gulfs of
Bothnia, Riga and Finland, Kattegat, Oresund, BoimhBasin, Arkona Basin.

Source: ISI Web of knowledge 20090314. Items maaelauthors from >1 address)

Address Number of items  Number of citations
World 4 958 38 024

All Sweden 1199 11 243
Stockholm University 457 4 935

SU contributed 9% of all items, received 13% ofc#tthtions, and had 38% of Swedish
items, with 44% of citations to such items. Of 28hars with over 20 items, 9 were from
Sweden. The 6 from SU will all participate in thi®ject. For all Swedish seas including
the North Sea and Skagerrak, SU had 35% of Sweéeisis and 42% of their citations,
in every case more than twice that of any otherdssteuniversity. A similar Baltic Sea
bibliographic study (Snoeijs et al. 2008) searcHi@gnore databases found this added
6% relevant publications to ISI Web of Knowledge.

Table 3 (next page) gives recent data for narrdigks relevant to this application. SU

has generated about a fifth of the published itdmasconsistently receives a higher
proportion of the citations. Other Swedish univisicontribute much less.

1C



Table 3. World publications 2000-2009 with Baltic topiceidsthe SU contribution.
Source: I1SI Web of Knowledge 20090314. Items maxehauthors from >1 address.
Topic (+Baltic) # items %SU # citations ®&itation SU citation highest ranked
rate mean rate mean SU {fdif)
Ecosystem 105 19 848 23 8.1 9.9 63,

Phytoplankton

+primary production

+cyanobacteria

+nitrogen fixation 203 19 2059 29 10.1 154 1, 264,

zooplankton 43 23 389 32 9.1 12.4 324, 6

Eutrophication
+nutrient(s)

+nitrogen

+phosphorus 367 17 3819 26 10.4 155 1, 2639
Fisheries 52 17 293 28 5.6 9.1 1,6,9
Management 74 20 433 43 5.9 12.4 1,2,3,4,7,/10

A. Ecosystem Functioning

Baltic ecosystem researstarted in 1970 at SU with the project "Dynamiod &nergy
flow in the Baltic ecosystem”, led by Bengt-Owe gson, in which ecosystem modelling
incorporating physical and ecological processesiniiated. SU has remained active in
Baltic ecosystem research (Elmgren publication #std modelling (Wulff & Stigebrandt
1989, Savchuk et al. 2008). SU scientists haverambchour understanding of particle
export from the upper ocean (Gustafsson publicdist)) studied ecosystem effects of
invasive species (Gorokhova publication list), @adicipated in discovering new
bacterial processes coupling nutrient cycles tacttodes of Mn, Fe and S (Brichert et al.
2003; Lavik et al. 2009). SU scientists have daaeling research on cyanobacteria in the
oceans (Bergman publication list) and the Baltia.Séhe ecosystem approach is
important for the national Swedish environmentgéotives “A balanced marine
environment, flourishing coastal areas and archgmed” and “A rich diversity of plant
and animal life”. SU scientists have produced mawews of the interacting effects of
human activity on the Baltic Sea (e.g. EImgren 128®1, Vahtera et al. 2007,
Osterblom et al. 2007). SU contributed to the desigthe national Swedish marine
environmental monitoring program, and since theO$97as carried out much of this
monitoring in the Baltic proper. Many publicatiomave resulted, some highly cited
(http://www.ecology.su.se/LTER/Publications_monitorpd), and of great significance
for managing Baltic environmental problems.

B. Nutrient enrichment

Eutrophication researcl®U has long been at the forefront of Baltic eutiogtion
research. SU produced the first proof that theiBalitrient increase had a biological
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effect, increased benthic biomass (Cederwall & Een@980). Further papers treated
limiting nutrients in the Baltic (Granéli et al, 98), coastal eutrophication (Cederwall &
Elmgren 1990), management advice (Rosenberg £990), and the first influential
coupled physical-biogeochemical models of the BdBitigebrandt & Wulff 1987, Wulff

& Stigebrandt 1989). This work continues at SU hldor the open sea and for the coastal
zone, and is highly relevant to the National Swe@isvironmental objective “Zero
eutrophication” (ElImgren & Humborg publication 8%t

Nutrient loadsA paper from SU (Larsson et al. 1985) providedfits realistic basin-
wide estimate of the Baltic nitrogen load. SU stigga have also studied eutrophication
by land input in the Black Sea (Humborg et al. )2&¥d the North Atlantic (Howarth et
al. 1996), and today three SU department and Biskgt Institute are involved in such
research on the Baltic (publication lists of Hundydglmgren).

Marine Research on Eutrophication (MARE}is Mistra-funded program has developed
the Baltic Nest decision support system for manageraf eutrophication of the Baltic
Sea Area. After an enthusiastic scientific evatratn 2007, this research program now
continues with permanent government funding afBtiléc Nest Institute within the
Stockholm Resilience Centre at SU.

C. Fisheries and Aquaculture

Management optionfor Baltic fisheries have been studied at SU (hige& Hansson
2001; Hansson et al. 2007), as have effects orsfmtks of Baltic different nutrient loads
and seal stocks (Osterblom et al. 2007). Ecosysféauts of Baltic fisheries studied at
SU are removal of nutrients (Hjerne & Hansson 2@0®) POPs (McKenzie et al. 2004)
by fish landings, and their release from the travdediments (Bradshaw).

AquacultureThe most cited articles in Web of Science on tibysc show the industry’s

main problems to be feed availability, nutrient ssions, genetically different or exotic

escapees from farming and organic contaminantsad &nd hence product. These are
areas in which SU has very strong research penioi the Baltic Sea. The most arftl 5
most cited aquaculture articles have SU authorglia&t al.2000, Hindar et al.1991).

D. Hazardous substances

Baltic organic hazardous substanoesearch at SU started after drastic declinesah s
and eagle populations in the 1960s. This reseascovkred PCB, persistent metabolites
of PCB and DDT, and other novel environmental conmants, showed the importance
of actively bioaccumulated metabolites, and fourgrhain causes of reproductive
failures, egg-shell thinning, malformations andesthealth effects. SU scientists are now
leading in showing that halogenated phenolic compsiare produced by Baltic biota,
not only by industries. Further, SU scientists vilogkin the Baltic pioneered studies of
key processes for the fate of POPs, such as soratiblack carbon and partitioning
between seawater and suspended particulate ongmatter, which affects bioavailable
exposures and transport through volatilization padicle-bound settling. Recently, SU
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demonstrated that the atmosphere is the main sofidiexins and PCBs, and predicted
future levels in the Baltic Sea for different almaént scenarios. This research is highly
relevant to the national Swedish environmental abje “A non-toxic environment” (A
Bergman, Gustafsson, McLachlan publication lists)

E. Laws and Management

Natural resource manageme8tockholm Resilience Centre (SRC) is a world-legdi
environment for the integrated study of governgten@s and management structures) of
natural resources and has produced some of theates{papers in this field. Formas
recently evaluated its Centre of Excellence proagg @RC and concluded that it

"has already laid a strong ground for creatingghlyl competitive, strategically
important research environment concerning resiéeartd sustainability”.

Environmental lawSU is the leading Swedish university in internadilp EC and
transnational environmental law, and has publishederous articles and reports on
legal issues on management and protection of thte Baarine environment.

F. Climate

Scenarios of climate changes: SU scientists hage leading in producing scenarios for
the likely effect of climate change on the Balfidgjer publication list), needed for
predicting ecological effects. Of the small andergditerature on “Baltic Sea” and
“climate change”, totally 34 items, 14 have a Swhdiuthor, and 7 of those are by
authors now at SU (HEM Meier, BG Gustafsson)

2c. Promoting the development of marine environmesal research at SU

The funds applied for here are not large compareddse already used for Baltic
Environment research at SU, but will make a hufferdince when used to promote
synergy and cooperation between departments aadrotsgroups, and initiate crucial
new activities. By creating cooperative projectsMaen departments in Science, Social
Science and Law and taking full advantage of tew Blements in SU’s research
portfolio, theBaltic Nest institutend theStockholm Resilience Centigecoherent,
leading-edge Baltic Environmental Research progvhgreat strategic value to the
nation and region will be established.

2d. Career opportunities for young researchers
We intend to use only the barest minimum of furasefjuipment or infrastructure, and
will focus on supporting doctoral students, postdd fellows, and junior research

fellows and to help competent scientists get thiest tenured position. We calculate that
up to 15-20 scientists can receive early caregoa@tiin this program.
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2e. Priority of the research area at SU

Stockholm University has a long-standing reputatieran international leadernmarine
researchand this is clearly one of the defined Facultyaard-urthermore, there are a
number of interactions between scientists in thea@nd those in other high priority
areas within the Faculty of Science. Marine redeaiid have an increased importance in
the future within the Faculty with focus on the emstanding of the effects of
environmental and climate change on the Baltic $ha.long-term commitment to
marine research at the Faculty of Science is msteifieby the establishment of the
Stockholm University Marine Research Ceritoem April 2009.

2f. Need for infrastructure

This initiative needs no major new infrastructu@é the initiatives mentioned in the call,
SU patrticipates in EMSO, which plans no activitythe Baltic, “Life-watch” is under
development, but may prove valuable for genomic@gghes to Baltic biodiversity. As
for SND-KM (Swedish National Database for Climatel &nvironmental Data) the
crucial future need for this research is acceskata on biology and toxic pollutant
concentrations from the whole Baltic Sea areafrmoot Sweden only.

2g. Need for expensive equipment

Baltic Sea research depends on expensive equiguehntas ships, satellites, analytical
instruments, echo-sounders and high-speed comgaterdelling. Ship and satellite
access is costly, but national initiatives arelacp to meet future needs. SU has well
equipped laboratories, and access to modern comsgdoteBaltic 3D-modeling. There
will be a need to replace sampling and analytigaigment as it ages, and to buy new
instruments, but the greatest need is to strendgtifeehuman research capability.

2h. Linkage to advanced education and research traing

Almost all the 79 recent Baltic Sea doctoral thedeS8U were on environmental issues:

PhD theses 2000-2009 Current doctoualestts (2009)
Marine topics 122 96
Thereof Baltic 79 58

SU has recently started both a Candidate prograhaafiasters Programme in Marine
Biology, and also a Candidate Program and a MaBtagram in Environmental Science
with a strong marine focus, all of which will beitéfom the research proposed here.
SU and Umea University run a joint Masters ProgranmEnvironmental Chemistry,
which has strong relevance to the Baltic.

2i. Gender issues

SU values gender equality for the quality enhancgntgrovides, for its importance for
the internal development of the University andtfag good example it sets students. SU
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actively promotes gender equality in all its a¢ies, such as teaching, research,
conditions for study and work, as well as in reprgéation among employees and student
and on boards and committees. The Vice-Chancedlsignanted special funding to
enable highly qualified female associate profesgorgialify for promotion to professor,
and for recruiting prominent female guest professdhe University has surpassed its
goal of 30% women among professors recruited irb2Z@08. The Faculty of Science
strives for gender balance when recruiting newf,staid has succeeded well, except in
some traditionally male areas. The Faculty hastbez specifically recruited highly
recognized female scientists in some such areas.

Of the scientists in this application, 40% are wamkhe budget has support for 3 female
associate professors (Bradshaw, Gorokhova, Kratzesgcure their services for SU.
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3. Strateqic importance of the research to sociefgnd business

The future of the Baltic marine environment is imdan hands. With a modern industrial
society of 85 million people within its drainagesbg most of Europe in its airshed and
the strong likelihood of accelerating climate changis no longer feasible to restore the
Baltic Sea to some previous pristine state, noenathat measures are taken. This makes
management of the Baltic Sea environment an evesitgr responsibility, as well as

more difficult. The choices are ours; our descetslall inherit the consequences.

This application is of strategic importance to sbgin providing the ecosystem science
to guide marine activities, through influencingioaal laws, regulation and political
objectives and international laws, conventiongaives and agreements. Potentially, it
could become globally important, if it can promet®system-based management in the
Baltic, as the first large marine ecosystem invtleeld. The concepts and methods of this
project could then serve as models or inspirationsnvironmental research, monitoring
and management in other marine areas stronglytatfday human activities.

The proposed integrated research program will bdipcate a new generation of marine
ecosystem scientists with the interdisciplinaryWtealge required to make good
suggestions for managing the problems ahead dathis.program will set up meeting
places for all scientists involved and communiesith the Swedish national authorities
responsible for proposals to the government artéonational conventions for
managing problems in the Baltic Sea.

3a. Strategic importance to business sector and sety
Importance for international environmental agreements

Eutrophications the greatest challenge for the HELCOM Baltia 3etion Plan, and is
also important for the EU Marine Strategy. ReseatcBU has historically had an
marked influence on how Baltic eutrophication isceéved internationally, and the
development of the Baltic Nest decision supportesyshas given SU research an even
more central position in the work to reduce nutrieads to the Baltic, and hence the
eutrophication of its coastal and open waters.mbdels of Baltic Nest have thus had
enormous importance, but it is important that theyconstantly re-evaluated in the light
of improved knowledge of ecosystem dynamics anddmgparison with monitoring
results. It is also highly desirable that altewvatinodels be developed and tried, as is the
norm in global climate research, e.g. for nutriemt-off from land. Finally, the potential
of the Water Framework Directive (WFD) for improginot only the coastal areas of the
Baltic, but also the open Baltic, albeit at a slopace, must not be overlooked, since
almost all nutrients, except those coming from Ryss by way of the atmosphere,
reach the Baltic after passing through an EU cbasta, under WFD rule. The research
proposed here strongly supports improvement ofi@attosystem knowledge, and also
specifically of the Nest model system through itsort for 3-D modelling and land run-
off modelling at SU.



Management of Baltic fish stockss widely been seen as a failure, and calcukation
indicate that catches of cod, the commercially nmagbrtant species, could have been
twice those of today, had the advice of ICES s@&nbeen consistently heeded by
politicians. Overfishing of cod may also have cimited to the high organic contaminant
concentrations in fat fish species, and possibgnew an increased frequency of harmful
cyanobacterial blooms. A first, large step towdrdder management would be to follow
ICES recommendations, but in the longer perspethiseadvice should be based on
multi-species or ecosystem models, which requirgsaved ecosystem knowledge. The
possibility that change in governance structuregcctacilitate responsible management
should also be investigated. The research proposexisupports a fuller integration of
fish and fish stocks in the models of the Nestesystand hence in the longer run an
ecosystem approach to the Baltic fishery.

Hazardous organic pollutarfteve high priority in a number of international
environmental management programs, including thee\lEramework Directive, The
HELCOM Baltic Sea Action Plan, the Stockholm Cortvam and the new chemicals
legislation in the European Union, REACH. The reskan this proposal will support all
of these environmental management programs.

The research in this programill use accumulated knowledge of the behaviour of
pollutants of concern in the environment to modeirtdistributions and fluxes in the
ecosystem. Such modelling can help develop a gatimé understanding of the
relationships between sources/emissions of theijaoit and its levels in sensitive
environments/organisms. This understanding is eeuasite for the development of
control strategies and is severely lacking forBlagtic environment today. Thus,
HELCOM does not yet have a quantitative understandf the source contributions of
any of the organic pollutants on its priority liahd hence cannot develop a rational
action plan to reduce levels in Baltic ecosystenhss research program will address this
deficit.

Prevention of future pollutant problenssperhaps the most important service that
research can provide to society. This programméke important contributions e.g. by
developing new tools for predicting the potentibhahemical to become a marine
pollutant based on its chemical structure. Suclsta! in the future help guide society
in deciding which chemicals it is going to prodace use.

Identifying new pollutantss an essential step towards preventing or mitigdtarm to
the ecosystem. The proposed program will develaselnmodel-based chemical
screening and prioritization tools combining enmireental chemistry, ecotoxicology,
and biogeochemistry with advanced analytical tegqnes. This will contribute to the
incorporation of new chemicals in the Stockholm @antion, to a science-based
expansion of the HELCOM and WFD priority lists,ttee identification of needs and
priorities for working towards the Swedish enviramtal goals, and to the proper
classification of industrial chemicals as e.g. PBTS$PvBs under REACH. Earlier
pollutant identification research at SU has hathgrnational impact beyond the
boundaries of the Baltic Sea watershed.




Importance for national environmental management

The ecosystem researploposed in this program will support managemewatds
reaching the two Swedish national environmentatabjes‘ A balanced marine
environment, flourishing coastal areas and archge3 and“A rich diversity of plant
and animal life’by providing advice to society on ecosystem-basadagement of the
fishery, as well as of nutrients, hazardous sulssteand invasive species. Climate
change may cause large changes by extirpatingwaldr species and facilitating
invasions of exotic warm-water species.

The EU Water Framework Directi®/FD) is the single most important management
framework for improving water quality in the codstane as well as open waters of the
Baltic Sea (Gipperth & EImgren 2005). When fullygl@mented, it will provide a legally
binding framework for achieving ‘good water quality uses an ecosystem perspective
to integrate handling of surface waters, grouncevgaand coastal waters within the
natural boundaries of each watershed, and proscaitf@ptive management as a way to
fulfil its objective. Implemented wisely, the WFDqvides the tools needed to improve
surface, ground, and coastal water quality andtexdig also the open Baltic, to the
extent possible without dismantling modern soci8y.is developing a coastal
monitoring program for the Svealand region of Swedad a coastal decision support
system for implementation of the WFD in this region

Baltic influences KattegaGtatistical analyses of marine monitoring dataeghstvown that
concentrations of total nitrogen and phosphorubénsurface water along the Swedish
west coast of the Kattegat are significantly infloed by the generally somewhat higher
concentrations in the southern Baltic Sea (Largt@i. 2008), which explain about half
the variation in total N and P in the southern &gédit. This indicates that regional
eutrophication along the Swedish Kattegat coasttin@rgely governed by the outflow of
high nutrient, low salinity water in the Baltic cant, rather than by local sources, and
that marked improvement there first requires improent in the whole Baltic Sea.

The nutrient enrichment reseaiichthis program supports management towards regchi
the national environmental objectiV&ero eutrophicatich The Baltic Nest model
system is specifically built to provide decisiomppaort for eutrophication management for
the Baltic Sea Area, and its further developmestgported by this application. In
addition, SU is providing coastal decision suppartwater quality management in the
Svealand coastal region of the Baltic Sea, whialiccbecome a blueprint for other
regions.

Swedish marine environmental monitorir®J has carried out much of this program in
the Baltic Sea and is accredited for most methasdsl in these programs, and repeated
EuropearQUASIMEME intercalibrations have proven the reliability bét
measurements. Combining marine environmental mongavith basic research has
proven highly efficient and mutually beneficial. @ long-term time series studies at the
Landsort Deep, open Baltic proper, is one of tmgést-running time series stations on




the continental shelf anywhere. Fundamental insightthe links between ecosystem
dynamics and biogeochemistry have been reachedibg monitoring data (Larsson et
al., 2001; Gustafsson et al., 2004; Waite et 8052. For the monitoring program, this
has meant that the quality of the data has beetincmusly evaluated as publications and
doctoral theses using them have been scrutinizédebgcientific community. Scientists
at SU have been given the possibility to make atfesisurements during the regular
expeditions on the Baltic, with little or no extast in ship time, and with the free
availability of many important measurements of kndvigh accuracy, on which they
would otherwise have had to spend time and moiné long and diverse ecological
time-series resulting have proven invaluable tersitst around the Baltic, and to society,
e.g., when implementing the EU Water Framework @ive and formulating national
policies on Baltic eutrophication.

Alien SpeciesSU has conducted research supporting the Swedisbriédl Strategy and
Action Plan for AlienSpecies for over 10 years. With intensified shigpnd climate
change, non-indigenous species (NIS) arrive mdenaoh the Baltic Sea. Such invaders
may potentially change marine ecosystems, hampeoeaic use of the sea and even
constitute a risk to human health. SU has idewtifiatural enemies of NIS that can
suppress their populations in the Baltic and sulithe effectiveness of prevention.

Hazardous compound§he national environmental goal that “The environhmaust be
free from man-made or extracted compounds and sital represent a threat to human
health or biological diversity” is strongly suppexitby research at SU. The program
proposed here will serve as a centre for researadentify novel environmental
contaminants in the Baltic Sea ecosystem, for agsgtheir effects and for guiding
management towards achievement of the objective.

Improving monitoring method$SU scientists analyze organic pollutants for thedsh
marine monitoring program, in close communicatiothwihe Swedish Environmental
Protection Agency, which is responsible for the rtaying. This close link frequently
results in rapid implementation of new researchltesn monitoring, in Sweden and
beyond. The planned decision support system weéhsfthen this connection and give
new impulses in defining monitoring program objees.

Natural toxic compounds:he present program is addresses the importamtiwygis that
toxic natural compounds may now be present in uarabhconcentrations in some Baltic
areas. The possibility that natural halogenateahpliecompounds through an impact on
inhibition of the oxidative phosphorylation candea acute reproductive effects or
reduced fat content in wild animals. InteractiorsAeen these compounds, antioxidants
and hormones are not yet understood. Further @dsé&aneeded to unravel these
interactions, and evaluate the potential for couméasures, e.g., for reproductive failure
in wild salmon and other fish. Production of thedscumulating neurotoxic amino acid
BMAA by Baltic cyanobacteria is another examplejehhconstitutes a potential health
risk that needs further evaluation in a Baltic eomtIf BMAA can be implicated in
causing neurological disease here, it becomesyhrghdvant for society to understand
links between water quality and production and tiiopransfer of BMAA.




Support for a national strategy to implement th#i8&ea Action PlanThe Baltic Sea
Action Plan (BSAP) has the goal of achieving goondimmnmental status by 2021. This
application supports implementation of the BSARstsgngthening SU research on all its
main topics. Reducing the nutrient input is theagest challenge of the BSAP. The link
between land input, eutrophication and climatesisti@l, as is uncertainty in estimates
and scenarios of land-based nutrient loads. Slarelsénas a central role here, since the
models of BNI were the basis for 2007 land-markigien by HELCOM on country-
specific nutrient load reductions. SU is Swedee&ling university for climate change
research, and has provided important knowledgaod-tierived nutrient inputs. The SU
project to enhance chemical phosphorus sequestiiatBaltic sediments is also highly
relevant. The BSAP stresses the need for bettexlkdge of the distribution of
hazardous substances, and for tools to assessamdmy damages, but completely lacks
an integrated approach to managing POPs. The ubke afass balance models of BNI
could revolutionize this work. In addition, SU wash identification and quantification

of new contaminants is highly relevant. SeveralfSberies projects, such as acoustic
monitoring, the fisheries modelling in BNI, and thi&eperch stocking experiment will
also support the BSAP. The proposed research posuhe of revision of the Common
Fisheries Policy also contribute to the BSAP by mseaf providing scientifically based
recommendations for potentially successful fisteen@anagement tools.

Further pollution reductiorifThe Swedish government has recently stressecdete: to
further reduce the pollution load to Swedish Seas, by proposing a new marine
authority, responsible for co-ordination of all buaxctivities. The government also
recognized the great need for practical researécititate implementation of measures
to reduce pollution of the sea. Research propaséuds application will further
strengthen the capacity of SU to support decisiaking at national, regional and local
levels, and to provide businesses and NGOs witheatsfic basis for their activities.

Supportive breeding in aquacultuRart of Swedish aquaculture involves supportive
breeding, where a minor portion of the populat®artificially bred to produce large
numbers of offspring, which are then released énethivironment, to enhance the stock.
Such activities may cause loss of genetic varighiti the natural population through in-
breeding effects, the so called Ryman-Laikre effiast described at SU (Ryman &
Laikre 1991). Methods for theoretically evaluatihg risks of causing such effects by a
specific management are available (Wang & RymariR0fut genetic monitoring is
needed for empirical detection in individual cadesikre et al. 2006).

Strategic importance to the business sector

Water Framework DirectiveSince it influences implementation of the WFDsthi
application is of importance to private businedse WFD requires EU member states to
work to reach good water status in all its wateraarby 2015, or 2021, if permission for
later attainment is granted. It also requires weter areas that have reached good water
status do not deteriorate in water quality, evehely still maintain good water status. If
there is a risk of non-compliance with the requieats of the WFD, the competent local




authorities are required to close ongoing and leam arctivities that may compromise
water quality. It is therefore of utmost importaricebusiness activities that decisions in
these matters are based on the best possibleiciknbowledge. This is particularly
obvious for the coastal zone, since non-attainmmégbod water status locally may be
due to pollutant emissions in remote areas of dag mther than the local catchment, but
could still legally require drastic restrictions lmtal business activity.

Business opportunitiesill be created by the WFD requirements to protbetwater
status of the Baltic Sea and its coastal aredasg@ting industrial and municipal sewage,
in water treatment solutions for single househalad small villages, in new solutions for
minimizing nutrient runoff from agriculture, and prarticular concentrated animal
husbandry. Environmental consultant businesseslsarbe expected to see brisk trade
ahead, when industries and local governments gteresl to evaluate the environmental
effects of planned new activities in relation te WWFD.

Making Swedish industry more competitivine active search for chemical pollutants
have made Swedish industry more environmentaknétiy. The development of new
technology for bleaching of pulp is an example. Tike of chlorine as the bleaching
agent had severe effects on Baltic fish near ttastries. Changing the pulp bleaching
process largely eliminated the problem, and thed8skepaper and pulp industry gained
an environmental marketing argument. Another indisguccess story is the work on
recycling of copper, silver and gold from printactuait boards. Through changes in
storage of the e-waste significant changes in 8&l&a contamination have been
achieved. These developments would not have bespst) unless SU researchers had
first identified the problems. Universities with@tg environmental research can thus be
an advantage to Swedish industry, since envirorahanguments are valid worldwide.

Invasions by non-indigenous speciegise problems in aquatic ecosystems world-wide.
Since eradication of aquatic invaders is seldonsiptes preventive measures are
crucially important. Ship’s ballast water is a peimector for aquatic invaders. SU has
assisted in developing one of the first commeic#last-water treatment systems for
preventing the spread of invasive species, which niekeased on the global market by
Alfa Laval in 2007.

Aquaculture in the Baltics hampered by the low salinity, which makes gisélifarming
impossible or uneconomic. The nutrient release fiismfarming has restricted the
development of pen-raising in the Baltic, sincehkie added per unit of nutrient
released is far below the cost of removing the samteents from sewage or industry
emissions. There is, however, a potential to dgval8altic fish-farming industry based
entirely on feed from Baltic Sea fish. This wilhmeve rather than add nutrients to the
Baltic, but could still cause local eutrophicatiéiarms will therefore have to be located
in areas with good water exchange, which probaddyiires large farms for economy,
and the fish meal and oil used to produce the foddehave to be treated to reduce the
pollutant content. The research proposed here ssistdahe industry in realizing this
vision and the authorities to advice and control it




Demand for skilled personndtinally, we foresee an increased demand for #isten
trained in marine environmental management botpubfic authorities and businesses.
An important task for SU, which this programme wilipport, will be to supply society
with qualified personnel at all academic levelshwhe theoretical insights and practical
experience society will need.

3b. Strategies and plans to generate benefits frothe research
Importance for international environmental agreements

The decision support system for Baltic eutropharatnanagemerdalled Baltic Nest
(http://nest.su.se/nestias been developed at SU in the MARE projeatanited by
Mistra. Baltic Nest links information on environntahconditions and costs in the entire
Baltic Sea Area through a series of models, whessiple measures to achieve good
environmental status in the Baltic Sea can be egglorhe current models will be further
developed to provide sound management advice fermational negotiations between
riparian countries, within HELCOM and the EU ongpiy environmental issues of the
Baltic Sea. Four linked models describe the flwfamatter and energy to and within the
Baltic Sea Area and address issues of eutrophigatimate change and overfishing,
using the ecosystem approach to management. Atraospcatchment and marine
models are directly interlinked; the marine andftieed web model will be linked
through primary production and zooplankton, which art of both models. Economic
models linked with the catchment model will estientite cost of various measures to
achieve good environmental status within the basinke Baltic Sea. Baltic Nest uses
huge environmental databases for the Baltic Sea Anel its catchment, to give realism
to the model results.

Changed land-sea fluxe$he Baltic Nest models will be used to investigae effects

of likely changes in the land-sea fluxes of biogezlements (C, N, P, Si) in the
catchment of the Baltic Sea Area. Possible futaemarios, with improved sewage
treatment and agricultural practices and diffedigrees of climate change (temperature,
hydrology), will be simulated. Not only will theted nutrient fluxes to the Baltic Sea
change, but also their ratios (C:N:P:Si). A podsibis that N fluxes increase due to
increased livestock densities in the new EU coestnvhereas P and Si fluxes decrease
due to better sewage treatment, a ban on P ingdetes; and the building of new dams in
the Baltic catchment. Such altered nutrient inmutld change the phytoplankton species
composition, perhaps leading to fewer diatoms amathabacteria, but more
dinoflagellates.

The research proposed herdl support the further development of Baltic Neg
e Development of 3D-models suitable for use in thetNeodel system
e Testing and improving representation of cyanob&dtgrowth, nitrogen fixation,
zooplankton production, organic matter sedimenagiod sediment-water fluxes
in the biogeochemical models
e Improving representation of the coupling of zoogtan and fish, and of fish
recruitment in the fisheries modelling




e improving modelling of land run-off in the Nest neddl by use of several models
tested against empirical runoff data

e Providing better scenarios for climate change satihs through 3D ensemble
modelling

e Adding a module for organic contaminants to thetheodel system

Modelling organic pollutantsA major new initiative in this research prograsio create

a decision support tool for the environmental mamnagnt of organic pollutants, based on
the successful Baltic Nest decision support toohigrients. SU has excellent
understanding of mathematical models of organi¢araimant sources, fate, and
bioaccumulation. This program will forge the last&ey link in the knowledge transfer
chain, from system understanding to decision suppbe application of this system will
be facilitated by the links of the Baltic Nest ihste to HELCOM and the Swedish
agencies responsible for the Baltic environmentth&sfirst decision support system for
environmental management of organic pollutantsweaare aware of, this work can be
expected to have an impact well beyond the Badtigon.

Monitoring is required to assess the spatial distributiocheimicals, and aid in source
identification. Not all contaminants decrease wWiitie, showing that pollutant release
continues and reduction strategies are ineffectind, indicating a need to act.
Monitoring programs must evolve as new knowledgsobees available, and the
contaminant situation changes. Building on SUteBgive marine monitoring, this
research program will develop innovative new passampling methods of monitoring.
International conventions such as HELCOM and tleel8tolm Convention will benefit,
as will the WFD (satisfactory monitoring methode kacking for some organic pollutants
on the priority list), and many national activitidisected at pollutant reduction.

Importance for national environmental management

WED Implementation Sweden lags several of its Baltic EU-neighbomrisnplementing
the WFD. Much effort remains before a consisteiwt sgientifically sound Swedish
classification of water quality has been estabtislamd methods to evaluate cost-
effective measures and monitor progress have bgeeddon. As of now, Swedish
classification systems are still lacking for EUqpity pollutants, as well as for fish
communities in transitional waters. At the natioleakel, SU has led the work of
developing several of the current Swedish mariassifications, and has unique
competence for making significant contributiongha first round of revisions, recently
initiated by the Swedish Environmental ProtectiageAcy, as well as for developing the
missing classification systems.

Adaptive managemeint used by SU to tackle difficult marine managenissues, such
as full scale experiments with varying nutrientuetibn in a sewage treatment plant to
observe water quality effects (since 1984), relediggkeperch in a coastal bay to test for
cascading trophic interactions and fisheries entiaeat (started 2008), and use of
chemical capping to reduce the release of toxilutsoits or phosphorus from sediments
(planned for 2009 on). Such experiments are direetevant to coastal management




under the Water Framework Directive, and elimirtateneed to deduce causation from
correlation as well as the difficulty of predictifigld effects from laboratory
experiments. They also provide valuable data fodehwalidation.

New screening toolsThe development of new screening tools for idgimgy potential
environmental contaminants is another importantmaed transforming research results
into applications of value to both industry and gmment. Existing knowledge on the
relationship between chemical structure/properpesguction and use on the one hand
and chemical emissions, transport, transformati@bs,bioaccumulation, and toxicity on
the other hand will be incorporated into a modeglliaol that will predict the expected
concentrations in Baltic Sea ecosystems. Thiswdbbe used to screen lists of
chemicals in use (e.g. the list of chemicals regext under REACH) to identify those
most likely to be environmental pollutants. Anotkesl under development will assess
persistency and bioaccumulativity from informatmmchemical structure (Green &
Bergman 2005). Knowledge of the potential of a cleafrio become a marine pollutant
is important to assist in making wise businessdiecs that result in good products with
a long-term sustainable market and a minimal ridkituire environmental litigation.

Importance for the business sector

Serving business interesi®e proposed model and screening tool will senriess
interests by providing a foundation for sciencedabdecision-making on measures to
control and reduce Baltic Sea pollution. This isezgial for cost-effective utilization of
business resources, and hence important for nhmidainternational competitiveness.
As a recent case in point, old sawmill sites comiated with dioxins as well as certain
suspected industrial dioxin emitters were studig®b scientists and were found to be
negligible dioxin sources compared to the atmosplasposition of dioxins from diffuse
combustion sources to the Baltic Sea. Hence costBstments that would have been of
negligible benefit to the Baltic Sea environmentavavoided, and the real main source
of the problem was identified as the focus for fatwork. This illustrates how this
research program can benefit business as welhaamental managers.

3c. Capacity and supportive activities to generatbenefits

3d. Participation by community organisations in prdlem formulation and
implementation of research results

Ecosystem-based management: BNI and SRC are ewahvdiscussing the
development of institutional structures for ecosystbhased management at national,
regional and European levels, with national govesnts, HELCOM and the EU
Commission.

Collaboration with HELCOMThe relevance of the research proposed here to the
political process will benefit from the close cbitaation developed by Baltic Nest
Institute and the HELCOM secretariat and Headselé@ation, as well as the ongoing
strategic dialogue between Stockholm Resiliencer@emd the Swedish government.




Simultaneously, the academic record of particigapartners will safeguard the scientific
integrity and excellence, and build on the extem&wowledge and experiences
accumulated through international cooperation wagearch partners studying the
ecosystem approach to management in other marstersy.

SU is also in a unique positida contribute with the new knowledge needed by the
Water authorities for establishing effective mamaget plans. County Boards, cities,
town and communes, businesses and NGOs (e.g. asseciations, WWF) all benefit
from university research and competence. SU has@dtanding co-operation with
regional and local authorities and NGOs. SU hastaskthe County Boards of Uppsala,
Stockholm and Sédermanland in classifying theistalavaters according to the WFD,
and the Svealand Coastal Water Association (a vafyminion of county boards,
communities, industry and NGOSs) in developing desysfor environmental impact
assessment of its coastal waters and planningtiéagve environmental control
programme.
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4. Collabor ations

SU scientists have too many academic collaborabersvorld over to list them all. Many

personal research collaborations are listed irfCitie of the 10 research leaders. We list

here only a small selection of research collabonatthat involve whole research groups
or departments, and have relevance to this apjglicat

The Baltic Nest institute has a sister institutsiafilar size at the Danish Environment
Institute, now part of Aarhus University, and a gitet of collaborations at research
contacts around the Baltic. It also has an unegdalbntact net at the level of
environmental agencies and governments all ardum@altic Sea, built up as a necessity
for convincing HELCOM to adopt the Nest decisioport system as a basis for its
negotiations.

This initiative will establish and keep alive a pament link between the scientists
developing and applying the decision support sysieththe scientists working on basic
research (pollutant discovery, novel monitoring moelis and strategies, source
identification and quantification, understandingnisformation, fate and bioaccumulation
processes) and building system understanding (fewslelThus incorporation of new
scientific advances will continue to improve theid®mn support system. It will also
provide the users of the system with access tdablaimeasurements of pollutant
emissions, levels in the environment and physibahucal properties, data which are
necessary for using the decision support systeis. liftk will also help users of the
decision support system to communicate their da¢als and perceived research
priorities to the scientists conducting basic reseand building system understanding.
This will organize the broad organic pollutant s competence at SU to allow its
effective application to improving the Baltic Seaveonment.

Baltic Nest Institute also collaborates with th&Eintegrated assessments working
group for the Baltic Sea in order to model and usidad regime shifts in the Baltic Sea,
and to identify the driving forces for these shifigork in this program will be directed
towards identifying early warning signals for regishifts as well as how governance
structures can be adapted to deal with regimessfvifihat flexible legislation are needed,
and how management structures can deal with thandigs).

The Baltic Marine Biologists (BMB) is an internatial non-governmental scientific
organisation and one of the major networking orgaions for scientists working in the
Baltic Sea area. Stockholm University has had diteprole in BMB since its start in
1968, and Pauline Snoeijs at SU is General Segrefd8MB since 1997. Stockholm
University organized the"?BMB Symposium in 1971 (150 participants) and fit f
Baltic Sea Science Congress (450 participantspgi2

4a. National and international partners

International research collaborations:




The Resilience Alliance (RAjttp://www.resalliance.ojgon the dynamics of social-
ecological systems. RA is a global research orgaioiz of scientists and practitioners
from many disciplines, which developed the key amts of resilience, adaptability and
transformability and provides a foundation for sirsable development policy and
practice. Carl Folke at SU is a founding membehefRA group.

The ARC Centre of Excellence for Coral Reef Studdasstralia, on ecosystem
management. The ARC Centre had a leading rolesimebearch that lead to the present
management of the Great Barrier Reef National Rtairk.a partnership of James Cook
University, the Australian Institute of Marine Soge, The Australian National
University, the Great Barrier Reef Marine Park Aartty and The University of
Queensland.

World Fish (a trans-disciplinary research centoa)policy economics and social
sciences, natural resource management, and aquacult

The Fisheries Centre, University of British Columon food web modeling, network
analysis for ecosystem based management and goeerivestitutions for fisheries
management

The Telfer School of Management at the Universit@tawa, on management policies
for fisheries, oceans and agquaculture managemdnigso

Abo Academy University, Abo, Finland, on fisherresearch, chemical pollution issues
and in undergraduate marine ecology education.

Tvarminne Zoological Station, Helsinki Universitn plankton ecology, and in
undergraduate marine ecology education

Institute of Veterinary Medicine, University Amstiam, on ecotoxicological health
effects, especially fish reproduction.

The University of Toronto and the University of ©sbn development of modelling tools
for describing the fate and bioaccumulation of arggollutants and for identifying
chemicals that are potential pollutant threats.

The National Environmental Research Institute ofifdark, on the development of
equilibrium passive sampling methods to samplemcgaollutants in the marine
environment.

The Helmholz Centre for Environmental Research Z 4 investigating the
environmental fate of perfluorinated chemicals.

Institut Fir Ostseeforschung, Warnemuinde, Germamygaltic Sea research and
undergraduate education.



National research collaborations:

The two first are more deeply involved in this parar program and are also presented
as part of the research constellation:

The Swedish Meteorological and Hydrological Institute, on climate change, through
Markus Meier, who is affiliated to both SMHI and SU

Thelnstitute of Coastal Resear ch of the Swedish Board of Fisheries, on fish ecology
fisheries and invasive species. Its Head, Magnyseherg is an SU guest professor

The Institute of Marine Research of the Swedishr8od Fisheries, on fisheries
management and ecosystem effects of fisheries

Swedish Natural History Museum, on environmentdiutants and their monitoring and
radionuclides in the Baltic Sea Area, and in undetgate and graduate education

Umea Marine Research Centre, on plankton ecologyjraundergraduate marine
ecology education

Sodertorn University College, on Baltic benthic legy, ecotoxicology and risk
assessment of hazardous substances.

Gothenburg University, on genetics of Baltic orgams, zooplankton ecology and
benthic ecology. Tjarn6 Marine Laboratory was s@iith 1965 as a joint venture of SU
and Gothenburg University, and is still used forimabiology education at SU and joint
research project.

The Departments of Chemistry at Umea Universityeootoxicology, including a joint
Masters Programme in Environmental Chemistry.

Dept of Ecotoxicology, Uppsala University, on ecotology

The Swedish Radiation Safety Authority funds SU mdarine Radioecology Group (C.
Bradshaw), initially for the period 2008-2013.

The Swedish Nuclear Fuel and Waste Management €&uhded marine research at SU
for many years, are expected to continue to dossdme time.

The Department of Chemical Engineering and Geoseieat Lulea University of
Technology, on speciation of iron and molybdenuh #ueir uptake by cyanobacteria

4b. Forms and conditionsfor collaboration.

4c. Desired distribution of funds: All to SU. The external collaborating instituteg ar
interested in the research cooperation, but havasied for funding.

4d. Effect on the development of theresear ch environment.
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5. Budget

Funds (Mkr) used for Marine Resear ch at Stockholm University in 2008

Faculty funds  Externa Funds Monitoring funds  Sum total

Non-Baltic marine 17 19 0 36
Baltic 41 63 14 118
Total marine 58 82 14 154

In 2008, SU used over 150 Million Swedish Crowns (Mkr) for marine research and
environmental monitoring, of which almost 120 Mkr was for Baltic Sea activities. Very
little of this money is, however, flexible in nature. The faculty funds are amost entirely
bound up in salary for permanent personnel, field station and ship costs, and the external
funds are tied to specific projects. The funds sought here could have a disproportionate
importance in shaping the future of Baltic research at SU, by supplying the coordination
and missing links for shaping a coherent program,

Proposed budget in million Swedish kronor (MKkr)

Y ear 2010 2011 2012 2013 2014
PhD students 2 2 25 3 3
Postdoctoral students 15 2 2.5 2.1 2.1
Postdoc fellows/assistant lecturers 1 2 3.2 3.2 3.2
Senior lecturer support 0 1 15 2 25
Visiting scientists +

Seminars, Workshops 0.5 0.5 0.9 0.9 0.9
Uncommitted funds 15 2 2.8 2.2 1.7
Management 0.5 0.5 0.6 0.6 0.6
Mkr/year 7 10 14 14 14

Most of the salary money will be used for doctoral students, post-doctoral students (see
below), or positions as postdoctoral fellow, i.e. early-career positions, but some will also
be used to provide support to create senior lecturer positions in areas where SU now has
highly accomplished female scientists on soft money, to secure their services for SU.
About 2 million per year will be used for workshops, mini-symposia, and guest lecturers
and seminars designed to stimulate collaboration within the faculty.

Post-doc positions are underused in Sweden in an international comparison. Post-docs are
important in this strategic program because they give flexibility in program resource
distribution and avoid long-term financial commitment to any department or research
group, and can serve to stimulate new collaborations, by giving priority to projects
bridging between research groups. They can also make competence available to areas that
are prioritized in different phases, aid internationalization, and infuse new competence
and stimulus.
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6. The Research Constellation

6a. Principal investigators and their CVs and publcation lists (each CV 2 pp + max 50
publications)

The following research leaders are presented Wwehlr CVs and publication lists:

Professor Birgitta Bergman Dept Botany

Professor Ake Bergman Dept Environmentalraibey

Professor Jonas Ebbesson Dept Law

Professor Ragnar Elmgren Dept Systems Egolog

Professor Carl Folke Stockholm Resilieneat@® & Dept Systems Ecology

Docent Elena Gorokhova Dept Systems Ecology

Professor Orjan Gustafsson, Dept AppliediBmmental Science

Docent Christoph Humborg, Baltic Nest Inggt& Dept Applied Environmental
Science

Professor Michael McLachlan, Dept Applied Epmimental Science
Adjunct Professor Markus Meier Dept Meteorology &eglish Meteorological and
Hydrological Institute

The following 18 senior scientists will also be ahved in the program (55% women):

Dr. Lillemor Asplund Dept Applied Environmentatience
Professor Cynthia de Wit Dept Applied EnvironméSteience
Docent lan Cousins Dept Applied EnvironmentakSce
Professor Lena Kautsky Dept Botany

Docent Ulla Rasmussen Dept Botany

Dr. Helle Ploug Dept Botany

DocentVolker Bruchert Dept Geology and Geochemistr
Docent Kristoffer D6Gs Dept Meteorology

Adjunct Professor Peter Sigray Dept Meteorology

Professor Georgia Destouni, Dept Physical Gedyrapd Quaternary Geology
Docent Sven Blomqvist Dept Systems Ecology
Professor Sture Hansson Dept Systems Ecology

Docent Susanne Kratzer Dept Systems Ecology

Docent UIf Larsson Dept Systems Ecology

Professor Pauli Snoeijs Dept Systems Ecology

Docent Clare Bradshaw Dept Systems Ecology
Professor Said Mahmoudi Law Dept

Docent Linda Laikre Zoology Dept

6b. Presentation of external collaborators
The Institute of Coastal Research, Swedish BoaFdsbferies

The Swedish Meteorological and Hydrological Ingétu



6¢c. Management structure for the research initiatie

During the first 5 years the funds for this strategitiative will be managed under a lead group

at the Stockholm University Marine Research Cemtnajred by a Baltic Sea scientist appointed
by the Vice-Chancellor, and encompassing the Dé#medSU Science Faculty as well as 4-5 of
the principal investigators listed above, seleste@s to represent different research areas at SU.
This arrangement will ensure a working coordinatbbnesearch efforts, and that the funds which
are not initially set aside for a specific purpask be used where they are most needed to reach
the goals of the application. As described aboighdst priority should be given to projects of
strategic value that also lead to synergy and aadipe between research areas and departments.
The excellent contacts of SU scientists with HELCO®ES, and the Swedish Environment
Protection Agency will ensure that the applicapitif the research results are given due weight.
Following the evaluation after five years, the mpmal be permanently redistributed by the
University, taking progress achieved and futuredsaeto account.



CURRICULUM VITAE for BIRGITTA BERGMAN (abbreviated )

Nationality: Swedish

Date of birth & Status: 26 Dec 1945

Civil status: Married (two children)

Present addressDepartment of Botany, University of Stockholm,
S-106 91 Stockholm, Sweden; phed&:8 16 37 51,
e-mailbergmanb@botan.su;seww.botan.su.se/fysiologi

Present position:
- Full professor in plant physiology,
- Head of Department of Botany, Stockholm University

Education:
- PhD in plant physiology, University of Uppsal®7¥
- Associate professor ("docent competence"), Usityeof Uppsala, 1981

Academic appointments:

- Research Assistant, University of Uppsala, (Thwedsh Research Council), 1978 - 1985

- Researcher (“Sarskild forskare®), University gppsala, (The Swedish Research Council), 1985 -
1990

- Full Professor in plant physiology, Stockholm \esity, £'July 1990 —

Memberships and other commissiongselected)

- Member of scientific evaluation committee, Theegish Research Council, 1992 — 94

- Member of scientific evaluation committee, SIDAFSEC-Sweden, 1997 — 2002

- Deputy Member of the Council of the Scandinav&aiety for Plant Physiology, 1997 --

- Member of scientific evaluation committee, STII$Weden, 1998 - 2000

- Vice head of the Department of Botany, Stockhblniversity, 1999 — 2008

- Chair person of a European Science Foundatiangfic Programme (CYANOFIX; eight
countries), 1998 — 2003

- Member of Washington Advisory Group, USA (evaloatof a university in Europe), 2004

- Member of int. evaluation team for Norwegian Resh Council, ‘Centers of Excellence’, 2006

- Member of evaluation committee — post doc pos#jdenmark, 2007

- Board member of a Research and Education Foumd@fi Swahn), 2007-2009

- Chair person for the board of T. Swahn’s Founda2009 --

- Head of the Department of Botany at Stockholmvigrsity (~90 persons), 2008 -

Commissions at the the Royal Swedish Academy of 8oces:

- Member & secretary of the National CommitteeBavlogy, Royal Swedish Academy of
Sciences, 1991 — 1998

- Elected Member of the Royal Swedish Academy &é1&®s, Biology 1996 —

- Member of scientific evaluation committee (SwedRarssia research program), Royal
Swedish Academy of Sciences, 1998 — 2000; Cleaggm 2000 — 2003

- Member of Selection Committee for new Memberstet Royal Swedish Academy of
Sciences, 2003 —

- Vice chair person of Class VI, Biology, Royal Sligh Academy of Sciences, 2007 —

- The Royal Swedish Academy of Sciences: Chairguefgr Class VI in the
‘Crafoord Foundation’, 2007 -



Awards - Prizes

- The "Linné Prize" for excellence, Academy of Sicies, University of Lund, Sweden, 1995
- The “Bjérkén Award” for excellence in science, pgala University, Sweden, 2002

- Evaluated as “Outstanding” scientist by the Swsledresearch Council, 2003

Research profile:

Evolution and adaptations in cyanobacterial-playmhlsioses; genome and proteome analyses of
cyanobionts, molecular communication, cell divisiomd differentiation; metagenomic analyses of
marine cyanobacteria; molecular diversity and $igamce of marine cyanobacteria

Publications: ~180 in international journals/books

Doctoral Thesis Supervised 22 in total; presently supervising 5 PhD students
Licentiat Thesis supervised8 in total

Post doctors supervisedl? in total; presently supervising 4 post docs

External support: NFR/VR, SJFR/FORMAS, EU, MISTRA, STINT, SAREC, KVAwedish
Energy Agency, Knut & Alice Wallenberg Foundation

Participation in International Programmes & Collaborations in recent years:

- STINT Research Programme, 3 groups in the US, 978&01;

- SIDA/SAREC funded programme (bilateral & Swedismjivérsity of Dar-es-Salaam 1992 --
- SIDA/SAREC funded programme (Swedish) with Norttstean Hill Univ., India 1997 - 2001
- ESF sponsored Scientific Programme, 8 countrieslved 1998 — 2003

- FSTC-sponsored co-operation with FAAS in China,7199

- STINT Research Programme with UNAM, Mexico, Spdianzania, Venter Institute 2006 —

Collaboration outside SU & Visiting Scientists: Collaborations with research groups WEA, India,
China, Tanzania, Europe, Mexico; 4-5 visiting stisa per year in my group (graduate students Ho fu
professors) from these groups.

Invited as speaker/chair person at international metings: 2-3 times per year for oral
presentations

International meetings organized:5
External referee commissions: Opponent’ (external examiner) at 7 PhD-dissertatiand
committee member about 30 times; Evaluator for gegedrships: 17 times (Sweden & Norway);

Evaluator of research applications: 4-5 times jgar yrom other countries (US, Israel & Europe)

Referee on publications8-10 per year, including some in Nature, ScienceRNAS



PUBLICATIONS for B. BERGMAN , SuU

Note — only refs within marine sciences included
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Ecol. 30: 57-65.
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transcription factor NtcA binding motif bin vitro selection of DNA sequences from a random
library. -J. Mol. Biol. 301:783-793.

122) Lundgren, P., Stderback, E., Carpenter, E.J. &Ban, B 2001.Katagnymenecharacterization of a
novel marine diazotroph.J: Phycol 37: 1052-1062.

123) Lugomela, C.,_Bergman,.B% Waterbury, J. 2001. Cyanobacterial diversityd aritrogen fixation
potential in coastal areas of Zanzibar, Tanzamdgelogical Studies140:95-115.
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Ocean. South African J. Bot. 67: 426-432.

126) Berman-Frank, I., Lundgren, P., Chen, Y-B., Kuppt¢r, Kolber, Z., Bergman, B& Falkowski, P.
2001. Segregation of nitrogen fixation and oxyggpiotosynthesis in the marine cyanobacterium
Trichodesmium-Science294: 1435-1537.
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Sigman, D. & Stal, L. 2002. Nitrogen Fixation irettvorld’s oceans. Biogeochemistry57/58: 47-
98.



128) Orcutt, K.M., Rasmussen, U., Webb, E.A., Waterbuly Gundersen, K. & Bergman, R002.
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2236-2245.
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Walshy, A.E. 2003. BASIC: Baltic Sea cyanobactefia.investigation of the structure and dynamics
of water blooms of cyanobacteria in the Baltic Se@sponses to a changing environment.ont.
Shelf Res.23: 1695-1714.
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Phycol. 39: 310-314.
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erythraeum—Microbiology 149: 1139-1146.
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unicellular bacterioplankton in the Atlantic andcia Oceans: phylogengndin situ rates. -Appl.
Environ. Microbiol. 70: 765-770.
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transcription factor NtcA fromAnabaenaPCC 7120 and its effects on DNA-bindiiy vitro. -
Biochem. Biophys. Actal679: 156-163.
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within the Trichodesmiuntluster byhetRgene sequence analysisAppl. Environ. Microbiol. 71.:
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157) Foster, R.,_Bergman, .B& Carpenter, E.J. 2006. Unicellular cyanobionts @open ocean
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Biogeosciences Discus3:1279-1311.

166) Diez, B., Bauer, K. & Bergman, B007. Epilithic cyanobacterial communities of arima tropical
beach rock (Heron Island, Great Barrier Reef): iNg and diazotrophy. -Appl. Environm.
Microbiol. 73:3656-3668
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activity) by epiphytic and epibenthic diazotroptssaciated with seagrass meadows in Western
Indian Ocean. Aquatic Microbiol. Ecol. (accepted)



Ake Bergman

Born March 30, 1950; Married

Address: Department of Environmental Chemistry
Stockholm University

SE-106 91 Stockholm, Sweden

Telephone: +46 8 163997; Mobile: +46 70 644 3861
E-mail: ake.bergman@mk.su.se

Web: http://www.mk.su.se/personal/personligt?id=2&lang=s

Doctoral degree: Ph.D. in Organic Chemistry; 27th of May, 1980.

Postdoctoral visit: 1981-82. Dept of Biochemistry, North Dakota, Stdteversity, Fargo, ND,
USA, active at Biosciences Research Laboratory, ASD

Senior lecturer (Docent): in 1983 at the Department of Organic Chemistrgcitolm
University.

Current position: Professor in Environmental Chemistry (recruited993; date of appointment:
931101), Stockholm University; permanent position.

Previous employment and length of employment: Researcher assistant at the Organic Chemistry
division, Wallenberg laboratory, Stockholm Univéysir50101-830930.

Researcher at the Organic Chemistry division, Wakeg laboratory, Stockholm University,
(40%) 831001-860630. Researcher at the Specialycal Laboratory, Swedish Environmental
Protection Agency (60%) 860701-870630. Universtdr in Environmental Chemistry
Synthesis at the Division of Environmental Chenyis8tockholm University, 870701-931031.
Head of the Division of Environmental Chemistry é/akt”, from July 1, 1990, and thereafter for
the Department of Environmental Chemistry, i.enfrSeptember 1994 and onwards.

Awards. Swedish Union of Clerical and Technical Employeelmdustry (SIF) award 1997.
Research award from King Carl XVI Gustaf’s jubifeendation, 1998. Travelling scholarship
from Stockholm University, 1999. Awarded Honorisisa degree at the University of Latvia,
2002. The award “The Ake Bergman & Bo Jansson BRIt Presentation Award” (“Award
recognizing the contribution of A. Bergman and &skon in the field of BFR research”) was
established at the International BFR workshop 460@oronto. Travelling scholarship from
Stockholm University, 2007.

Excellence in Review Award 2008, ACS, Environme&alence and Technology

Main supervisor for 18 Ph.D. degrees. Eva Jakobsson (1994); Anders Olsson (1999); Asdrea
Sjodin (2000); Karlis Valters (2001); Maria S6dedst (2002); Christina Larsson (2002); Goran
Marsh (2003); Maria Athanasiadou (2003); Johandsok (2004); Sara Rahm (2004); Tina
Malmberg (2004); Kaj Thuresson (2005); Britta Farigs (2005); Lotta Hofvander (2006);
Karin Norstrom (2006); Jana Weiss (2006), Anna §tfamsson (2008); Hronn Jorundsdottir
(2009).

Deputy supervisor for six Ph.D. degrees: Eva Klasson Wehler (1989); Lillemor Asplund (1994)
Henrik Kylin (1994), Daiva Guvenius-Meironyté (2002nna Malmvarn (2007), Daniel
Teclechiel (2008)



Post doctoral collaborators: Koichi Haraguchi, Japan (1990/91); Hiroaki Kurakapan
(1991/92); Nicholas Green, UK (2003/04); Kerri Houackle, USA (2007); Belen Gomara, Spain
(2007); Yanling Qiu, China (2007/08); Mohammad Shdgangladesh (2008)

Sustained collaboration outside Sweden: Several scientists at IVM, Faculty of Earth andeLif
Science (FALW), VU University Amsterdam, The Netheds; Prof. Martin van den Berg, Dept.
of Toxicology, Univ. of Utrechet, The Netherlan@®spf. Irva Hertz-Picciotto, Department of
Public Health Sciences, UC at Davis, Calif. USAgfPKoichi Haraguchi, Daiichi College of
Pharmaceutical Sciences, Fukuoka, Japan; Dr YaQlingUNEP-Tongji Institute for
Environment and Sustainable Development, Tongjvesity, Shanghai, China, among several
others (cf. publications please).

National commissions (a selection):

Member of the Environmental Committee at the R&wéedish Academy of Science, 2000-05.
Board member of The Foundation for Strategic Emrimental Research — MISTRA, 2000-05.
Member of the Advisory Board for the Swedish Sacfet Risk Sciences, 2000- . Chairman at
the Swedish Research Council Formas drafting cotee)iKMRT, 2001-2003. Member of the
Swedish Governmental Environmental Advisory Coyrfll02-2006. Member of the Swedish
Chemical Inspectorate’s board, 2005-2007.

I nternational commissions:

International Advisory Committee for the dioxin igsrof symposia, from 1996 — 2002

Editorial board of "Impact of Endocrine Disruptens Human Health and Wildlife, 1996/1997,
(EU, EEA, WHO, OECD and three national EPA, CEFIR&G).

Steering group on Endocrine disrupters, IPCS/OB®BEQO, Pan American Health Organisation/
AMRO 1998- . National representative in Europeardksation of chemical and Molecular
Sciences, Division on Chemistry and the Environm&®98 — ; Vice chair 2009 - . International
Advisory Committee for BFR workshops 2003-

Member of the International Panel on Chemical Rioliu(IPCP), Steering committee 2007-
2008; Founding and IPCP board member 2008-11-Member of Albemarle Advisory Council
2008 — . Chairman of the International Conferent€bemicals and the Environment 2009
(ICCE-2009) Stockholm June 14-17, 2009. Foundinghber of International Panel on Chemical
Pollution (IPCP), 2008

Reviewer for scientific journals: Ambio; Analytical Chemistry; Chemosphere; Enviramhand
Health Perspectives; Environmental Science andri@ofy; Journal of Chromatography; Rapid
Communications in Mass Spectrometry; Toxicologarad Environmental Research;
Environmental Pollution, among others.

Research interests: Organic environmental chemistry in a interdisciptiy context, particularly
related to exposure to organic pollutants and biokd effects. (H-factor: 46)

External funding: Approximately 3-5 MSEK per year over the last 1angefrom national
funding agencies (e.g. Formas, MISTRA, the SweHiBA) and EU.



Ake Bergman, List of 50 selected publications outfa total of 232.

1(6/232) Fangstrom, B.; Athanassiadis, |.; OdjoNoren, K.; Bergman, A. Temporal
trends of polybrominated diphenyl ethers and hexabcyclododecane in milk from
Stockholm mothers, 1980-2004ol Nutr Food Re2008,52,187-193.

2 (12/232) Lofstrand, K.; Jérundsdottir, H.; Ton®, Svavarsson, J.; Weihe, P.; Nygard, T.;
Bergman, A. Spatial trends of polyfluorinated commpads in guillemot (Uria aalge) eggs
from North-Western Europ€hemospher2008,72,1475-1480.

3 (13/232) Malmvarn, A.; Zebuhr, Y.; Kautsky, Bergman, A.; Asplund, L. Hydroxylated
and methoxylated polybrominated diphenyl ethersgoigbrominated dibenzo-p-dioxins
in red alga and cyanobacteria living in the BaB&a.Chemospher2008,72,910-916.

4 (16/232) Moreira Bastos, P.; Eriksson, J.; GréenBergman, A. A standardized method
for assessment of oxidative transfrormations ofibnated phenols in water.
Chemospherg008,70, 1196-1202.

5 (18/232) Ueno, D.; Darling, C.; Alaee, M.; Paaepius, G.; Teixeira, C.; Campbell, L.;
Letcher, R. J.; Bergman, A.; Marsh, G.; Muir, D.d#gxylated Polybrominated Diphenyl
Ethers (OH-PBDES) in the Abiotic Environment: SedaNater and Precipitation from
Ontario, Canad&nvironmental science & technolog908,42,1657-1664.

6 (26/232) Strid, A.; Jorundsdaéttir, H.; Papke, ®vavarsson, J.; Bergman, A. Dioxins and
PCBs in Greenland sharBgmniosus microcephalusom the North-East Atlantic.
Marine Pollution Bulletin2007,54,1514-1522.

7 (27/232) Teclechiel, D.; Christiansson, A.; Baeem, A.; Marsh, G. Synthesis of
octabrominated diphenyl ethers from aminodiphetiy¢is.Environ. Sci. TechnoR007,
41,7459-7463.

8 (28/232) Athanasiadou, M.; Marsh, G.; Athanatisid.; Asplund, L.; Bergman, A. Gas
chromatography and mass spectrometry of methoxy/|lad&/brominated diphenyl ethers
(MeO-PBDES).J. Mass Spectron2006,41, 791-801.

9 (30/232) Christiansson, A.; Teclechiel, D.; Bgkn, J.; Bergman, A.; Marsh, G. Methods
for synthesis of nonabromodiphenyl ethers and aroklhonabromodiphenyl ether.
Chemospherg006,63, 562-569.

10 (32/232) Hagmar, L.; Wallin, E.; Vessby, B.ndgon, B. A. G.; Bergman, A.; Rylander, L.
Intra-individual variations and time trends 1991320n human serum levels of PCB,
DDE and hexachlorobenzer@hemospher2006,64,1507-1513.

11 (34/232) Jorundsdottir, H.; Norstrém, K.; Olssbl.; Pham-Tuan, H.; Hihnerfuss, H.;
Bignert, A.; Bergman, A. Temporal trend of bis(4esbphenyl) sulfone, methylsulfonyl-
DDE and -PCBs in Baltic guillemoU¢ia aalge) egg 1971-2001 - A comparison to 4,4'-
DDE and PCB trend€nviron. Pollut.2006,141,226-237.

12 (38/232) Peters, A. K.; Nijmeijer, S.; Gradin; Backlund, M.; Bergman, A.; Poellinger, L.;
Denison, M. S.; van den Berg, M. Interactions dfyPmminated Diphenyl Ethers with
the Aryl Hydrocarbon Receptor Pathwdwxicol. Sci2006,92,133-142.

13 (39/232) Peters, A. K.; Leonards, P. E.; ZhapBBrgman, A.; Denison, M. S.; van den Berg,
M. Determination of in vitro relative potency (RE®Iues for mono-ortho
polychlorinated biphenyls after purification withteve charcoalToxicol. Lett.2006,165,
230-241.

14 (40/232) Peters, A. K.; Sanderson, J. T.; Bergra van den Berg, M. Antagonism of
TCDD-induced ethoxyresorufin-O-deethylation activity polybrominated diphenyl
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ethers (PBDES) in primary cynomolgus monkey (Madasaicularis) hepatocytes.
Toxicol. Lett2006,164,123-132.

15 (43/232) Weiss, J.; Wallin, E.; Axmon, A.; JémssB. A. G.; Akesson, H.; Janak, K.;
Hagmar, L.; Bergman, A. Hydroxy-PCBs, PBDE and HETID serum from an
elderlypopulation of Swedish fishermen's wives associations to bone density.
Environ. Sci. TechnoR006,40, 6282-6289.

16 (44/232) Canton, R. F.; Sanderson, J. T.; LetdRel.; Bergman, A.; van den Berg, M.
Inhibition and induction of aromatase (CYP19) atyiby brominated flame retardants in
H295R human adrenocortical carcinoma céltsxicol. Sci2005,88,447-455.

17 (46/232) Fangstrom, B.; Strid, A.; Grandjean\V®eihe, P.; Bergman, A. A retrospective
study of PBDEs and PCBs in human milk from the EdstandsEnvironmental Health
2005,4,12-16.

18 (47/232) Fangstrém, B.; Hovander, L.; Bignert, Athanassiadis, I.; Linderholm, L.;
Grandjean, P.; Weihe, P.; Bergman, A. Concentratafpolybrominated diphenyl ethers,
polychlonnated biphenyls, and polychlorobiphenylolserum from pregnant Faroese
women and their children 7 years laténviron. Sci. TechnoR005,39, 9457-9463.

19 (48/232) Fangstrom, B.; Athanasiadou, M.; Atlssiedis, 1.; Weihe, P.; Bergman, A.
Hydroxylated PCB metabolites in nonhatched fulnggssfrom the Faroe Island&mbio
2005,34,184-187.

20 (49/232) Fangstrom, B.; Athanasiadou, M.; Atlsaiedis, |.; Bignert, A.; Grandjean, P.;
Weihe, P.; Bergman, A. Polybrominated diphenyl ettamd traditional organochlorine
pollutants in fulmars (Fulmarus glacialis) from tharoe Island€<Chemospher2005,60,
836-843.

21 (50/232) Green, N.; Bergman, A. Chemical reégtias a tool for estimating persistance.
Environ. Sci. TechnoR005,39, 480A-486A.

22 (56/232) Malmvarn, A.; Marsh, G.; Kautsky, Lthanasiadou, M.; Bergman, A.; Asplund, L.
Hydroxylated and methoxylated brominated diphetiyées in the red algg@eramium
tenuicorneand blue mussels from the Baltic SEavironmental science & technology
2005,39,2990-2997.

23 (57/232) Marsh, G.; Athanasiadou, M.; Athanatisid.; Bergman, A.; Endo, T.; Haraguchi,
K. ldentification, Quantification, and SynthesissoNovel Dimethoxylated
Polybrominated Biphenyl in Marine Mammals Caught tBé Coast of Japainviron.
Sci. Technol2005,39, 8684-8690.

24 (63/232) Weiss, J.; Papke, O.; Bergman, A. Aldwaide survey of polychlorinated dibenzo-
p-dioxins, dibenzofurans, and related contaminantsutter Ambio2005,34,589-597.

25 (68/232) Larsson, C.; Norstrém, K.; Athanassialdj Bignert, A.; Kénig, W. A.; Bergman, A.
Enantiomeric specificity of methylsulfonyl-PCBs atidtribution of bis(4-chlorophenyl)
sulfone, PCB, and DDE methyl sulfones in grey sisalesEnviron. Sci. TechnoR004,
38,4950-4955.

26 (70/232) Marsh, G.; Athanasiadou, M.; Bergman A&plund, L. Identification of
hydroxylated and methoxylated polybrominated dighetehrs in Baltic Sea salmon
(Salmo salay blood.Environ. Sci. TechnoR004,38,10-18.

27 (71/232) Norstrém, K.; Olsson, A.; Olsson, Mergman, A. Bis(4-chlorophenyl) sulfone
(BCPS) in Swedish marine and fresh water wildlifeeeeening studyenvironment
International2004,30, 667-674.
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28 (72/232) Sandin, P.; Bengtsson, B.-E.; BergmarBrandt, |.; Dencker, L.; Eriksson, P.;
Forlin, L.; Larsson, P.; Oskarsson, A.; Rudén,So¢lergren, A.; Woin, P.; Hansson, S.
O. Precautionary defaults - A new strategy for dleahrisk managementduman and
Ecological Risk Assessmeti04,10, 1-18.

29 (74/232) Alaee, M.; Arias, P.; Sjodin, A.; Bergm A. An overview of commercially used
brominated flame retardants (BFRs) and their appbas, changes in their use pattern in
different countries/regions over time and possibteles of releas&nvironmental
International2003,29, 683-689.

30 (75/232) Marsh, G.; Stenutz, R.; Bergman, A.tBgsis of hydroxylated and methoxylated
polybrominated diphenyl ethers - Natural productd potential polybrominated diphenyl
ether metabolite€ur. J. Org. Chen2003,2003,2566-2576.

31 (78/232) Fangstrom, B.; Athanasiadou, M.; Graadj P.; Weihe, P.; Bergman, A.
Hydroxylated PCB metabolites and PCBs in serum fpoegnant Faroese women.
Environ. Health Perspec2002,110,895-899.

32 (80/232) Hovander, L.; Malmberg, T.; Athanasiadd.; Athanassiadis, I.; Rahm, S.;
Bergman, A.; Klasson Wehler, E. Identification gtlroxylated PCB metabolites and
other phenolic halogenated pollutants in humandlgdasmaArch. Environ. Contam.
Toxicol.2002,42,105-117.

33 (83/232) Letcher, R. J.; Lemmen, J. G.; vanBleg, B.; Brouwer, A.; Bergman, A.; Giesy, J.
P.; van den Berg, M. In vitro antiestrogenic eféeat aryl methyl sulfone metabolites of
polychlorinated biphenyls and 2,2-bis(4-chloropHedyl-dichloroethene on B7
estradiol-induced gene expression in several bayasgstemsToxicol. Sci2002,69,
362-372.

34 (84/232) Meerts, I. A. T. M.; Assink, Y.; CenijA. H.; van den Berg, J. H. J.; Weijers, B. M;
Bergman, A.; Koeman, J. H.; Brouwer, A. Placertahsfer of a hydroxylated
polychlorinated biphenyl and effects on fetal aretemal thyroid hormone homeostasis
in the rat.Toxicol. Sci2002,68,361-371.

35 (86/232) Bergman, A.; Brouwer, A.; Hagmar, Leaifts, |.; Sjodin, A. Hydroxylated PCBs
(OH-PCBs) as potential endocrine disrupters - expssand toxic effectaPMI1S2001,
109, Supl. 10305.

36 (88/232) Hagmar, L.; Bjork, J.; Sjodin, A.; Baran, A.; Erfurth, E. M. Plasma levels of
persistent organohalogens and hormone levels il m@le humansArch. Environ.
Health2001,56, 138-143.

37 (89/232) Halldin, K.; Berg, C.; Bergman, A_; B, |.; Brunstrom, B. Distribution of
bisphenol A and tetrabromobisphenol A in quail eggsbryos and laying birds and
studies on reproduction variables in adults follegvin ovo exposuréirch. Toxicol.
2001,75,597-603.

38 (92/232) Meerts, I. A. T. M.; Letcher, R. J.;\ifw, S.; Marsh, G.; Bergman, A.; Lemmen, J.
G.; van der Burg, B.; Brouwer, A. In vitro estrogety of polybrominated diphenyl
ethers, hydroxylated PBDEs, and polybrominatedhsspl A compound<nviron.

Health Perspect2001,109,399-407.

39 (101/232) Olsson, A.; Ceder, K.; Bergman, A ladder, B. Nestling blood of the white-tailed
Sea EagleHaliaeetus albicilla as an indicator of territorial exposure to orgaaogen
compounds - An evaluatio&nviron. Sci. TechnoR000,34,2733-2740.
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40 (110/232) Marsh, G.; Hu, J.; Jakobsson, E.; R&hpBergman, A. Synthesis and
characterization of 32 polybrominated diphenyl ethEénviron. Sci. Technol999,33,
3033-3037.

41 (116/232) Valters, K.; Olsson, A.; Vitinsh, NBergman, A. Contamination sources in Latvia:
Levels of organochlorines in perdRdrca fluviatilig from rivers Daugava and Lielupe.
Ambio1999,28, 335-340.

42 (117/232) Valters, K.; Olsson, A.; Asplund, Bergman, A. Polychlorinated biphenyls and
some pesticides in percRdrca fluviatilig from inland waters of LatvilChemosphere
1999,38,2053-2064.

43 (127/232) Valters, K.; Olsson, A.; Asplund, Bergman, A. Analysis of organohalogen
substances in Latvian freshwater fish - concemnatof PCB and DDE in PercRgrca
Fluviatilis). Crit. Rev. Anal. Chen1998,28,123-128.

44 (144/232) Olsson, A.; Bergman, A. A new persistantaminant detected in Baltic wildlife:
Bis (4-chlorophenyl) sulfonédmbio1995,24,119-123.

45 (145/232) Asplund, L.; Jakobsson, E.; HaglungdBergman, A. 1,2,3,5,6,7-
hexachloronaphthalene and 1,2,3,4,6,7-hexachlohthalene - Selective retention in rat
liver and appearance in wildlif€hemospher&994,28, 2075-2086.

46 (146/232) Bergman, A.; Norstrom, R. J.; Haragu€h Kuroki, H.; Béland, P. PCB and DDE
methyl sulfones in mammals from Canada and Swegiariron. Toxicol. Chenil994,
13,121-128.

47 (147/232) Bergman, A.; Klasson Wehler, E.; Kiyék Selective retention of hydroxylated
PCB metabolites in BloodEnviron. Health Perspec1.994,102,464-469.

48 (161/232) Bergman, A.; Athanasiadou, M.; BergkHaraguchi, K.; Jensen, S.; Klasson
Wehler, E. PCB and PCB methyl sulfones in minktedavith PCB and various PCB
fractions.Ambio1992,21,570-576.

49 (162/232) Haraguchi, K.; Athanasiadou, M.; BeagimA.; Hovander, L.; Jensen, S. PCB and
PCB methyl sulfones in selected groups of seals feavedish water&dmbio1992,21,
546-549.

50 (165/232) Jonsson, C. J.; Lund, B.-O.; BergrdanBrandt, I. Adrenocortical toxicity of 3-
methylsulphonyl-DDE; 3: studies in fetal and sue§lmice.Reproductive Toxicology
1992,6, 233-240.
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JONAS EBBESSON:CV March 2009

Professor of Environmental Law, LL.D.
Director of Stockholm Environmental Law and Policy
Centre

Faculty of Law

Stockholm University

S-106 91 Stockholm

Sweden

Phone: +46 8 162245

Fax: +46 8 6124109

e-mail: jonas.ebbesson@juridicum.su.se
Born 1963. Swedish citizen.

Positions

* Professor (2003-)

* Vice-dean, Faculty of Law (2006-2008)

» Director of the Centre for Transdisciplinary Enviroental Research
(CTM) at Stockholm University, (2007)

* Director of Stockholm Environmental Law and Pol@gntre (2004-)
» Member of the Stockholm Resilience Centre Advigérgup (2007-)
* Lecturer (1996-2003)

Academic Degrees
LL.M., Stockholm, 1988
LL.D., Uppsala, 1995
Docent, Stockholm, 1997

Postdoctoral visits

» Georgetown University Law Center, Washington DGuean 1997

* Robert Schuman University, Strasbourg, Franceng@nd summer
2000

Editorial Boards

* Yearbook of International Environmental Law, Boo&REd. (2001-6)
» European Environmental Law Review (-2007)

* Journal of European Environmental & Planning Law

Academic Work: Research and Teaching

Jonas Ebbesson is Professor of environmental ldhedtaculty of Law,
Stockholm University. He is also researcher at I8tobn Resilience Centre, at
Stockholm University. He teaches international ,dpgtan Community and
Swedish environmental law.

In his research, Jonas Ebbesson essentially foonsisernational, European
Community and transnational dimensions of enviramiaddaw. His research
covers a broad range of issues. One issue of plrtimterest is legal aspects
on public interests, public participation and asdesjustice in environmental
law. This includes comparative work on access $tige in environmental
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matters in the EU, and also studies on the nowdpsiblic participation and
environmental impact assessments in internati@val He is also devoted to
the study of liability for transnational corporatfor harm to health and the
environment, as well as to the study of justiceeatpof environmental law.
Previously, Jonas Ebbesson has carried out a chemsie research
programme on the linkage between and compatilafiipternational and
national environmental law. Other issues researanedthe Baltic Sea regimes
for the protection of the environment, and NorthuBdension in
environmental matters, the implementation of irdéional environmental
agreements, and legal clashes between foreign dinezstments and
environmental protection.

Jonas Ebbesson is the Director of the Stockholmr&mmental Law and
Policy Centre.

For a list of published books and articles, seewel

Consultancy and Legal Practice

Jonas Ebbesson has been a legal consultant fougagbvernmental and
intergovernmental bodies, such as the Swedish Iynas the Environment,
the Swedish Ministry for Foreign Affairs, the Sw&ldiEnvironment Protection
Agency (SEPA), the Swedish Council of Nuclear Wé¢Ktesam), the Nordic
Council of Ministers, and the Organization for S#guand Cooperation in
Europe (OSCE). Jonas Ebbesson has participateprasented papers at
several UNEP meetings.

In addition he has acted as a consultant for varamyvironmental and
development assistance NGOs, law firms, and enwiesrtal consultants.
Jonas Ebbesson has for many years been involwbd idN Economic
Commission for Europe (UNECE) arrangements unded 898 Aarhus
Convention concerning public participation in eownimental matters, and he
serves since 2005 as a member of the Compliancer@tea of the Aarhus
Convention.

He has also been a legal expert in the preparafienvironmental legislation
in Serbia and Vietnam. These activities includdtoh@g of legislation, legal
analyses, organisational matters and litigatiorsubstance, among the issues
dealt with are foreign direct investment and envinent protection; trade and
the environment; environmental protection in theingareas (oil pollution
and nature conservation); procedures for environah@npact assessment,
public participation; transboundary litigation; acmimpliance control in
environmental law.
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List of Selected Publications by Jonas Ebbesson

Works focusing specifically on the Baltic Sea Area:

1."Implementing and Enforcing the Baltic Sea Conventon Through
European Community Law"

in the book Umweltrecht und Umweltwissenschaftisawift fir Eckard
Rehbinder (Erich Schmidt Verlag, Berlin, 2007),986704.

2."EU &r Ostersjons chans" [’EU: and opportunity for the Baltic Sea”]
in the book Ostersjon — hot och hopp (Formas, $toick, 2006), p 189-201
3. "Protection of the Marine Environment of the Baltic Sea Area — the
Impact of the Stockholm Declaration”

in the book Stockholm Declaration and Law of Marevironment (Kluwer,
2003) p 155-164.

4. "A Critical Assessment of the 1992 Baltic Sea Conmé&ion”

in 43 German Yearbook of International Law (20@038-64.

» 71992 Baltic Convention; Transition or Stand-still?’

in the book Baltic Environmental Co-operation (Tevaten, Linkdping,
1996), p 39-53.

5. Oil Pollution Control in the Baltic Sea Area — A Suvey of Approaches in
International and European Community Law

Report, 68 p (WWF Sweden Report, Solna, 1999).

6. Nature Conservation in the Baltic Sea Area —Rulesral Procedures of
International Law for Protecting Off-shore Areas

Report, 32 p (WWF Sweden Report, Solna, 1997).

General works also covering the Baltic Sea Area:

7. Miljoratt [Environmental Law]

Textbook, 221 p (lustus, Uppsala, 2. uppl., 2008)

8. Internationell Miljoréatt [International Environment al law]

Textbook 282 s (lustus, Uppsala, 2. uppl., 2000).

9. Compatibility of International and National Environ mental Law
Monography, 328 p, (Kluwer, Haag/London/Boston, @99

10. Den nordiska miljoskyddskonventionens relevans ocframtid [The
Relevance and Future of the Nordic Environment Pragction Convention]
Report, 179 p (Nordic Council of Ministers, Copegéa, 2003).

Other works of relevance for the Baltic Sea Area:

11. Environmental Law and Justice in Context

Anthology (co-ed.), 483 p (Cambridge University $&reCambridge, 2009)

12. Access to Justice in Environmental Matters in the B/Acceés a la justice en
matiére d’environnement dans 'UE

Anthology (ed.), 521 p (Kluwer, Haag /London/Bost2002).

13. "The Notion of Public Participation in Internationa | Environmental Law”
in 8 Yearbook of International Environmental Law9¥91998), p 51-97.

14. "Tentativt om ratt och social-ekologisk resiliens"["Tentatively on Law
and Socio-ecological Resilience”]

in the book Miljgretlige emner, Festskrift til ElldViargrethe Basse (Jurist- og
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gkonomforbundets forlag, Képenhamn, 2008), p 33-46.

15. "European Legal Strategies to Global EnvironmentalCooperation”

in 2 Swedish Studies in European Law (2007), p&7-3

16. "Public Participation”

in the book The Oxford Handbook of InternationaliEonmental Law
(Oxford University Press, Oxford, 2007) p 681-703.

17. "Transboundary Corporate Responsibility in Environm ental Matters:
Fragments and Foundations for a Future Framework"

in the book Multilevel Governance of Global Envinoental Change:
Perspectives from Science, Sociology and the Laam({@idge University
Press, Cambridge, 2006), p 200-224.

18. "Lex pernis apivorus — an Experiment of Environmentl Law
Methodology”

in 15 Journal of Environmental Law (2003), p 15317

19. "Comparative Introduction — Introduction comparativ e”

in the book Access to Justice in Environmental bfatin the EU, p 1-47.
20. "European Community — Communauté européenne”

in the book Access to Justice in Environmental bfatin the EU, p 49-100.
21. "Ansvar i Sverige for miljoskadlig verksamhet utomlands" ["Liability in
Sweden for Environmentally Harmful Activities Abroad”]

in Juridisk tidskrift [2006/2007], p 279-310.

22. "Transbordering Democracy? The Case of Environmen®rotection”
with M. Zamboni, in Human Rights and Ethics/Dereshamanos y Etica,
Proceedings from the 22nd IVR World Congress, Giar2005, Volume Il
(red. Andrés Ollero, Franz Steiner verlag, Stuttg007), p 275-280.)

23. "Miljoskydd och rattvisa - idag och i 6vermorgon” [ "Environment
Protection and Justice — Today and the Day After Tmorrow”]

i boken Varldens eko (Atlas, Stockholm, 2005), F-152.

24. "Law and Sociology in 'The Information Age™

in 48 Scandinavian Studies in Law (2005), p 65-74

25. "Rattigheter i den juridiska praktiken — fokus pa miljéfragor” ['Rights
in Legal Practice with a Focus on Environmental Maters”]

in the book Svenska varderingar? (Carlssons, StahckB002), p 113-134.
26. "Innovative Elements and Expected Effectiveness dhe 1991 EIA
Convention”

in 19 Environmental Impact Assessment Review (1999)7-55.

27. "lgualdade de géneros e poder as mulheres no desehimento e
implementacao do direito ambiental” [“Gender Equality and Women
Empowerment in the Development and Implementation oEnvironmental
Law”]

UNEP Paper published in the book Direito ambieatalevolucdo 4 ( red: V.
Passos de Freitas) (Jurua editora, Curitiba, 2G0593-175

28. "Svenska miljobeslutsprocesser i ljuset av internabnell ratt — Del 1 och
2" ["'Swedish Environmental Decision-making in Light of International
Law — Parts | and 11”]

in Juridisk tidskrift [1999-2000], p 3-24 and 82353

29. "Nordiskt genomforande av granséverskridande
miljokonsekvensbeddmningar” [’Nordic Implementation of
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Transboundary Environmental Impact assessments”]
in the report Grenseoverskridende miljgvirkningsiav Espoo-konvensjon
(Nordiska ministerradets publikation, Kopenhamr§9)9p 101-115.

30. "Individuals and Transboundary Pollution; Two Decades with the 1974
Nordic Convention”

in the book North European Environmental Law (H&tgi1995), s 39-62.
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Ragnar Elmgren

Born August 3, 1944

Address: Dept Systems Ecology
Stockholm University (SU)
SE-10691 Stockholm, Sweden

Telephone +46-(0)8-164016

Fax +46-(0)8-158417

E-mail: Ragnar.elmgren@ecology.su.se

Web-page:
http://www.ecology.su.se/staff/personal.asp?id=66 L\ .

Positions:

Teaching assistant, Dept Zoology, Stockholm Unitgré965/66, March-June, 1970.
Antiquarian, Swedish Museum of National Antiquiti&ockholm, Jan-March, 1970.
Research assistant (forskningsassistent), Askorastry, SU, 1970-1976.

Postdoctoral fellow (forskarassistent), Dept ZogldgU, 1976-1981 (on leave 1977-78).
Research Associate, Marine Ecosystems Researchidtabg Graduate School of
Oceanography, University of Rhode Island, NarraganRI, USA, 1977-78

Senior lecturer (docent) in Ecological Zoology, D€pology, SU, 1981-1983.

Special Research Position in Aquatic Ecology funiohedhe Swedish Natural Science Research
Council (NFR), Dept Zoology, SU, 1984-1989.

Professor of Brackish Water Ecology (NFR), 1990299

Professor of Brackish Water Ecology, Departmerfystems Ecology, SU, 1992-.

Selected special assignments and university service

Dean of the Sub-faculty of Biology, Stockholm Unisigy, 1993-1995

Head of Department, Zoology Department, SU 198QI19&puty Head 1982-1984

Head of Department, Dept Systems Ecology, SU 2@uB2Deputy 1993-2002, 2009

Member of the Board of the Faculty of Science, B®dpver 20 years.

Member of Departmental Boards of Dept Zoology, Askforatory and Dept Systems Ecology,
for over 30 years.

Chairman, Teacher Appointments Board, Sub-facdl&iology, SU, 1993-1997

Member, Programme Committee for Biology, Swediskulkid Science Research Council, 1986-
92.

Member, Marine Advisory Committee of the SwedislviEBnment Protection Agency 1981-
1984, Chairman 1983-84.

Member, Research Committee of the Swedish Environfetection Agency, 1983-84.
Member, Swedish Committee, International Oceandgcapommission, 1986-1994.

Member, Boards of Kristineberg Marine Biologicahtsin, Royal Swedish Academy of Science,
1990-1993, Tjarnd Marine Biological Station, 19982 and Stockholm Marine Research
Centre, 2000-2008

Elected Member, Royal Swedish Academy of Agric@tand Forestry, 2005-

Academic Degrees and honorary titles
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B.Sc. Stockholm University, 1966 (Chemistry, ZoolpBhilosophy)

Ph.D. in Zoology, Stockholm University, 1976. Supgeor: Bengt-Owe Jansson. Thesis: Baltic
benthos communities and the role of the meiofauna.

Docent (Research fellow, unsalaried), Faculty oé&ae, SU, 1979.

Adjunct Professor of Oceanography (unsalaried)dGate School of Oceanography, University
of Rhode Island, USA, 1978-1985 and 1987-1993.

Awards and distinctions
Awarded the Demel Medal of the Polish Sea Fishénsttute in 2006, for “Outstanding
contributions to Baltic Ecosystem Ecology and Inéégd Coastal Zone Management”

Main supervisor of 20 doctoral students at SU (Ph@ompletion year in brackets):

Dept Zoology (12): Hans Cederwall (1979), Annikladpalainen (1980), Stig Sjoberg (1980),
Bertil Widbom (1988), Lars Rudstam (1988), UIf Lsoa (1989), Sture Hansson (1989),
Catherine Hill (1991), Brita Sundelin (1994),

10. Birgitta Johansson (1997), 11. Carl Rolff (1992. Gunilla Ejdung 1998;

Dept Systems Ecology (8): Daniel E. Duplisea (199@Yer Landergren (2001), Candida Savage
(2003), Lars Byrén (2004), Lisa Almesjo (2007),r&ig. Ehrenberg (2008). Current students:
Francisco J. A. Nascimento 2005-, Agnes L. M. karl2005-.

Postdpctoral collaborators:
Emil Olafsson 1989-1990; Wouter van de Bund 199981 €lare Bradshaw 2003-2005.

Sustained collaboration outside SU

Professor Thomas S. Bianchi, Texas A& M UniversitgA

Professor Robert W. Howarth, Cornell University,AJS

Professor Maren Voss, Institut fur Ostseeforschifdgrneminde, Germany
Professor Peter R. Leavitt, Regina University, Cana

Dr. Mati Kahru, Scripps Institution of OceanograpbysA

Served as a referee, often repeatedly, for more th&B5 scientific journals.

Served as an external grant evaluator forCanadian Natural Sciences Research Council, U.S.
National Science Foundation, International Fourwtetor Science, Swedish Board for Technical
Development, Swedish International Development @oajon Agency, Swedish National Bank
Tercennary Jubilee Fund, Swedish Royal AcademycSe, The Knut and Alice Wallenberg
Foundation and many others.

Research interestsBaltic benthic and ecosystem ecology, eutrophicattoastal management.

External funding: Has received over 50 MSEK in external funding sih@&9 from Swedish
Research Councils (NFR, VR, SJFR, FRN, Formas),SWedish Environment Protection
Agency, Swedish Foundation for Strategic EnvirontakeResearch, and the European Union
(BASYS, SIGNAL, SPICOSA), The Andrew Mellon Founidat and others. Current grants from
Formas and EU.
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Ragnar Elmgren, List of Publications

Citation counts from I1SI Web of knowledge 20090216

5. Ankar, S. & R. ElImgren. 1976. The benthic ma@wod meiofauna of the Askd-Landsort area

7.

10.

12.

16.

19.

21.

22.

23.

26.

27.

29.

(northern Baltic proper). A stratified random samglsurvey. — Contributions from the
Asko6 Laboratory, University of Stockholm 11: 1-1T5ted 140 times.

Dybern, B.l., H. Ackefors & R. Elmgren (Edslp76. Recommendations on methods for
marine biological studies in the Baltic Sea. — Badtic Marine Biologists Publication 1: 1-
98. Cited 99 times.

Elmgren, R. 1978. Structure and dynamics oti@&lenthos communities, with particular
reference to the relationship between macro- andfmea. — Kieler Meeresforschungen,
Sonderheft 4: 1-22. Cited 108 times.

Lindén, O., R. ElImgren & P. Boehm. 1979. Tisesis oil spill — its impact on the coastal
ecosystem of the Baltic Sea. — Ambio 8: 244-258 81 times.

Cederwall, H. & R. Elmgren. 1980. Biomass iasee of benthic macrofauna demonstrates
eutrophication of the Baltic Sea. — Ophelia, SufhpR87-304. Cited 117 times.

Elmgren, R., S. Hansson, U. Larsson, B. Sumd&eP.D. Boehm. 1983. The Tsesis oil spill;
Acute and long term effects on the benthos. — MariBiology 73: 51-65.
http://tinyurl.com/yv9dagd Cited 95 times.

Elmgren, R. 1984. Trophic dynamics in the esetl, brackish Baltic Sea. — Rapports et
Proces-verbaux des Reunions. Conseil Internatipoat I'Exploration de la Mer 183: 152-
169. Cited 138 times.

Elmgren, R., R. Rosenberg, A.-B. Andersin, &ris, P. Kangas, J. Lassig, E. Leppakoski &
R. Varmo. 1984. Benthic macro- and meiofauna inGlo# of Bothnia (northern Baltic). —
Finnish Marine Research 250: 3-18. Cited 31 times.

Larsson, U., R. Elmgren & F. Wulff. 1985. Eydinication and the Baltic Sea - Causes and
consequences. — Ambio 14: 9-14. Cited 249 times.

Elmgren, R., S. Ankar, B. Marteleur & G. Ejduig86 Adult interference with postlarvae in
soft sediments — the Pontoporeia-Macoma exampteotogy 67: 827-836. Cited 99 times.

Hill, C. & R. EImgren. 1987. Vertical distritbon in the sediment in the co-occurring benthic
amphipods Pontoporeia affinis and P femorata. -0©#9: 221-229. Cited 56 times.

Lopez, G. & R. Elmgren. 1989. Feeding depthd arganic absorption for the deposit-
feeding benthic amphipods Pontoporeia affinis and fémorata. — Limnology and
Oceanography 34: 982-9%ittp://tinyurl.com/2e8mmited 73 times.
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30.

33.

34.

35.

36.

42.

43.

44,

45,

46.

47.

Elmgren, R. 1989. Man's impact on the ecosystkthe Baltic Sea: Energy flows today and
at the turn of the century. — Ambio 18: 326-332e@i162 times.

Granéli, E., K. Wallstrém, U. Larsson, W. GragéR. Elmgren. 1990. Nutrient limitation of
primary production in the Baltic Sea area. — Amifo 142-151. Cited 212 times.

Cederwall, H. & R. Elmgren. 1990. Biologicafests of eutrophication of the Baltic Sea,
particularly the coastal zone. — Ambio 19: 109-1QRed 116 times.

Rosenberg, R., R. EImgren, S. Fleischer, Rsstim, G. Persson & H. Dahlin. 1990. Marine
eutrophication case studies in Sweden — a synopgimbio 19: 102-108. Cited 186 times.

Abrams, P. A., C. Hill & R. Elmgren. 1990. Thenctional response of the predatory
polychaete, Harmothoe sarsi to the amphipod, Ponédg affinis. — Oikos 59: 261-269.
Cited 30 times.

de Jonge, V.N., W. Boynton, C.F. D'Elia, R. Bien & B.L. Welsh. 1994. Responses to
developments in eutrophication in four differentrtiloAtlantic estuarine systems. — In:
Dyer, K. R & R. J. Orth (Eds). Changes in Fluxe€stuaries. ECSA22/ERF Symposium
Plymouth, September 1992, pp. 179-196. Cited 3&dim

Howarth, R.W., G. Billen, D. Swaney, A. Townsend,Jdworski, K. Lajtha, J.A. Downing,
R. Elmgren, N. Caraco, T. Jordan, F. Berendserehdy, V. Kudeyarov, P. Murdoch, & Z.
Zhao-liang. 1996. Regional nitrogen budgets andrime N & P fluxes for the drainages to
the North Atlantic Ocean: Natural and Human infloem — Biogeochemistry 35: 75-139.
Cited 490 times.

Nixon, S.W., J.W Ammerman, L.P. Atkinson, V.Berounsky, G. Billen, W.C. Boicourt,
W.R. Boynton, T.M. Church, D.M. DiToro, R. Elmgred,H. Garber, A.E. Giblin, R. A.
Jahnke, N.J.P. Owens, M.E.Q. Pilson & S.P. Sei&zin996. The fate of nitrogen and
phosphorus at the land-sea margin of the Northn&itaDcean. — Biogeochemistry 35: 141-
180. Cited 264 times.

Olafsson, E. & R. EImgren. 1997. Seasonal ohjos of sublittoral meiobenthos in relation
to phytoplankton sedimentation in the Baltic Se&stuarine, Coastal and Shelf Science 45:
149-164. Cited 47 times.

Elmgren, R. & C. Hill. 1997. Ecosystem Funetai Low Biodiversity - The Baltic Example.
— In: Ormond, R.F.G., J. Gage & M. Angel (Eds). Mar Biodiversity: Patterns and
Processes. Cambridge University Press, pp. 319Gi8&d 32 times.

Hansson, S., J. E. Hobbie, R. Elmgren, U.darsB. Fry & S. Johansson. 1997. The stable

nitrogen isotope ratio as a marker of food webradgons and fish migration - a comparison
of three coastal Baltic Sea stations. — Ecology2289-2257. Cited 105 times.
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49.

50.

51.

52.

54.

56.

S7.

58.

59.

61.

62.

Sandberg, J., R. Elmgren & F. Wulff. 2000. lfoar flows in Baltic Sea food webs. A re-
evaluation using a mass balance approach. — Joofhérine Systems 25: 249-260. Cited
23 times.

Rolff, C. & R. Elmgren. 2000. Use of riverineganic matter in plankton food webs of the
Baltic Sea. — Marine Ecology Progress Series 19/1@l. http://tinyurl.com/2xfjxv
Cited 24 times.

Bianchi, T.S., P. Westman, C. Rolff, E. Ehgelpt, T. Andrén & R. ElImgren. 2000.
Cyanobacterial blooms in the Baltic Sea: Naturdiuman-induced? — Limnology and
Oceanography 45: 716-72tp://tinyurl.com/2a73gtCited 96 times.

Bianchi, T. S., B. Johansson & R. EImgren. 2@@akdown of phytoplankton pigments
in Baltic sediments: effects of anoxia and losgeposit-feeding macrofauna. — Journal of
Experimental Marine Biology and Ecology 251: 161318ited 29 times.

Elmgren, R. & U. Larsson. 2001. Eutrophicatiorthe Baltic Sea Area: Integrated Coastal
Management Issues. — In: von Bodungen, B. & R.Kin€y Eds. Science and Integrated
Coastal Management. Berlin: Dahlem University Brpps 15-35. Cited 33 times.

Elmgren, R., G. Ejdung & S. Ankar. 2001. Intrasfiediood competition in the deposit-
feeding benthic amphipod Monoporeia affinis — aolabory study. — Marine Ecology
Progress Series 210: 185-198tp://tinyurl.com/24mkorCited 11 times.

van de Bund, W. J., E. Olafsson, H. Modig &ERngren. 2001. Effects of a simulated
spring diatom bloom on the coexisting benthic ampplis Monoporeia affinis and
Pontoporeia femorata. — Marine Ecology Progress ieSer212: 107-115.

http://tinyurl.com/yov98qCited 19 times.

Larsson, U., S. Hajdu. J. Walve & R. EImgreB0P. Estimating Baltic nitrogen fixation from
the summer increase in upper mixed layer totabgén. — Limnology and Oceanography
46: 811-820.http://tinyurl.com/2fus4k. Cited 81 times.

Elmgren, R. 2001. Understanding human impact orBtlgc ecosystem: Changing views in
recent decades. — Ambio 30: 222-231. Cited 49 times

Elmgren R. & U. Larsson. 2001. Nitrogen and Biadtic Sea: Managing nitrogen in relation
to phosphorus. In: Optimizing Nitrogen Managementood and Energy Production and
Environmental Protection: Proceedings of tHE mternational Nitrogen Conference on
Science and Policy. — TheScientificWorld 1 (S2)1-377. Cited 24 times.

Bianchi, T.S., C. Rolff, B. Widbom & R. EImgre2002. Phytoplankton pigments in Baltic
seston and sediments: Seasonal variability, flaxestransformations. — Estuarine, Coastal
and Shelf Science 55: 369-388tp://tinyurl.com/2afaakCited 21 times.
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63

64

66

67

68

69

70

71.

72.

73

. Bianchi, T.S., E. Engelhaupt, B.A. McKee, Sladj R. EImgren, S. Hajdu, C.
Savage & M. Baskaran 2002. Do sediments from cbsit¢s accurately reflect time trends
in water column phytoplankton? A test from Himmérdien Bay (Baltic Sea proper). —
Limnology and Oceanography 47: 1537-15A#p://tinyurl.com/2afaakCited 11 times.

. Savage, C, R. EImgren & U Larsson. 2002. Efe€ sewage-derived nutrients
on an estuarine macrobenthic community. — Marineldgyy Progress Series
243: 67-82http://tinyurl.com/24s39ICited 11 times.

. Savage, C & R. Elmgren. 2004. Macroalgal (Buasiculosusj*N values trace decrease
in sewage influence. — Ecological Applications 847-526. Cited 28 times.

. Blomqvist, S., A. Gunnars & R. Elmgren. 2004hyAthe limiting nutrient differs between
temperate coastal seas and freshwater lakes: Amnadtsalt. — Limnology & Oceanography
49: 2236-2241http://tinyurl.com/ynv7glCited 23 times.

. Savage, C., Leavitt, P. R. & R. EImgren. 2@dtribution and retention of effluent nitrogen
in surface sediments of a coastal bay. — Limnol&gyOceanography 49: 1503-1511.
http://aslo.org/lo/toc/vol_49/issue 5/1503.p@ited 19 times.

. Gipperth, L. & R. Elmgren. 2005. Adaptive ca@hgilanning and the European Union’s
Water Framework Directive: A Swedish perspectivAmbio 34: 157-162. Cited 2 times.

. Howarth, R.W., K. Ramakrishna, E. Choi, R. Hemg L. Martinelli, A. Mendoza, W.
Moomaw, C. Palm, R. Roy, M. Scholes and Z. Zhao§ia2005. Chapter 9. Nutrient
Management. — In: Chopra, K, R. Leemans, P. Kum&t. &imons (Eds.). Ecosystems and
Human Well-Being, Volume 3 Policy Responses: 295-31
http://tinyurl.com/yrum39Cited 6 times.

Ehrenberg, S.Z., S. Hansson & R. Elmgren. 2(®&blittoral abundance and food
consumption of Baltic gobies. — Journal of Fish 18gy 67: 1083-1093.
http://tinyurl.com/2ge23nCited 4 times.

Byrén, L., G. Ejdung & R. EImgren. 2006. Uptaifesedimentary organic matter by the
deposit-feeding Baltic amphipods Monoporeia affihismdstrom) and Pontoporeia femorata
Kroyer. — Marine Ecology Progress Series 313: 1&85-fittp://tinyurl.com/yvs4swCited 3
times.

. Voss, M., B. Deutsch, R. EImgren, C. Humborg{&uppo, M. Pastuszak, C. Rolff & U.
Schulte. 2006. Source identification of nitratenbgans of isotopic tracers in the Baltic Sea
catchments. — Biogeosciences 3: 663-6if.://tinyurl.com/2drblz Cited 5 times.
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74. Rolff, C, L. Almesjo, & R. ElImgren. 2007. Kigen fixation and the abundance of the
diazotrophic cyanobacterium Aphanizomenon sp. éRhltic Proper. — Marine Ecology
Progress Series 332: 107-1b&p://tinyurl.com/2z4jmr Cited 4 times.

75. Kahru, M., O.P. Savchuk, & R. Elmgren. 2007. Satelneasurements of cyanobacterial
bloom frequency in the Baltic Sea: Interannual apdtial variability. — Marine Ecology
Progress Series 343: 15-28tp://tinyurl.com/yw4zoCited 5 times.

76. Osterblom, H., S. Hansson, U. Larsson, O. lejef Wulff, R. Elmgren, & C. Folke.
2007. Human-induced trophic cascades and ecolomggane shifts in the Baltic Sea. —
Ecosystems 10: 877-888ttp://tinyurl.com/2239z3Cited 3 times.

77. Nascimento, FJA, Karlson, AML and Elmgren, RO&. Settling blooms of filamentous
cyanobacteria as food for meiofauna assemblagdsmrology & Oceanography 53:
2636-2643http://aslo.org/lo/toc/vol_53/issue_6/2636.6zited once.

78. Karlson, AML, Nascimento, FJA and Elmgren, 08. Incorporation and burial of
carbon from settling cyanobacterial blooms by dédesding macrofauna. — Limnology
& Oceanography 53: 2754-2758.
http://aslo.org/lo/toc/vol_53/issue 6/2754.p@fted once.

79. Rolff, C, Elmgren, R. and Voss. M. 2008. Defas of nitrogen and phosphorus on the
Baltic Sea: Seasonal patterns and nitrogen isotmpeposition. — Biogeosciences 5:
1657-1667http://tinyurl.com/6eoncx
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CARL FOLKE (born 1955),Abbreviated CV
SELECTED POSITIONS

2007 Director, Beijer Institute, Royal Swedish Aead/ of Sciences
(50%).
2007 Science Director, Stockholm Resilience Ceatjeint initiative

of Stockholm University, Beijer Institute, Stockhol h
Environment Institute (50%)
1997-2007 Full Professor and Chair, Natural Resoianagement, Department of Systems
Ecology, Stockholm University. On leave since RAI07.
1999-2006 Director, Centre for TransdisciplinarwEonmental Research (CTM), SU.
1991-1996 Deputy Director, Beijer Internationaltinge of Ecological Economics, Royal
Swedish Academy of Sciences, Stockholm, Sweden.
SELECTED AWARDS AND SCIENTIFIC COMMISSIONS
Science Director of a major grant (>25 million U$&)evelop the neBtockholm Resilience
Centrefocusing orsustainable governance and management of linkddlsemlogical
systemswith core support from the Swedish Research Fatioi MISTRA.Formas Centre of
Excellence (Formel-ExcRroject leadef Resilience and sustainability — integrating redearc
on social-ecological systems’, SU, Beijer Institatel SEI.The 2004 Sustainability Science
Awardof the Ecological Society of Amerit@ the paper Scheffer, M., S. Carpenter, J. Foley,
C. Folke, and B. Walker. 2001. Catastrophic shiftscosystemd\ature vol. 413: 591-596.
The award is given annually to the authors of therpeviewed paper published in the past five
years that makes the greatest contribution tomierging science of ecosystem and regional
sustainability through the integration of ecologji@ad social sciences.
Pew Scholar in Conservation and the Environm@&%51 The Pew Scholars Program is run by
the Pew Charitable Trusts, USA. A 3-year award 88650 000 each is given to 10 selected
scholars annually.
Selected scientific commissions
Founding member and Chair of the Executive Committiethe Resilience Alliance
Member of the Royal Swedish Academy of Science2200
Member of the Environmental Research Committeé®Royal Swedish Academy of Sciences
2003-
Board member Stockholm Environment Institute 2004-
Scientific Advisory Board, SARAS (South Americarstitute for Resilience and Sustainability
Studies) 2007-
Science Advisory Committee, International InstittdeApplied Systems Analysis, 2009-
Steering Committee of the Centre for Climate Chaagenomics and Policy, Leeds
University/London School of Economics 2009-
Associate Faculty of the Earth System Governanogé€ty IHDP, 2009-
Advisory Board to The International Network of Ras# on Coupled Human and Natural
Systems (CHANS-Ne2009- www.chans-net.org
Board member Beijer International Institute of Exgptal Economics 2005-2006
Member of the Science Council of the Internatiddaiman Dimensions Programme on Global
Environmental Change (IHDP) 2002-2007
Member of the Scientific Advisory Board of the Matal Center for Ecological Analysis and
Synthesis (NCEAS), Santa Barbara, California 200032
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Officer/Secretary, International Society for Ecotaj Economics.1993-1996
Secretary/Treasurer, International Society for Bgmlal Economics. 1998-1999

Editor, Editorial and Advisory Board of scientifaurnals. Editor-in-chiefEcology and Society
(www.ecologyandsociety.org) 2002-present. Book BevEditor of Ecological Economics 1989-
2002. Advisory Board and Editorial Boards of 13estific journals includinghmbio,
Conservation Biology, Ecological Economics, Envirant, Environmental Conservation,
Environment and Development Economics, Frontieisdology and the Environment, Global
Environmental Change.

SELECTED PUBLIC COMMISSIONS

Scientific Committee, Volvo Environment Prize, 2008

Member, Environmental Advisory Council to the SvetdGovernment, 1991-1994

Swedish Scientific Committee on Biological Diveysiappointed by the Swedish Government,
1994-1996 and United Nations Environmental ProgfdMEP), several functions in relation to
the Convention on Biological Diversity

Founder and Board member of Albaeco, an Institat@tkd to communicate to the general
public information on interactions of ecosystemstitutions and the economy,
www.albaeco.com 1998-2004.

SCIENTIFIC PUBLICATIONS ETC

CF has published 10 books and more than 135 dotemtiicles and over 55 book chapter,
including 13 articles in Nature and Science angumnals like Annual Review in Ecology,
Evolution and Systematics, Annual Review of Envinemt and Resources, Proceedings National
Academy of Sciences, USA, Trends in Ecology andi#ian, Bioscience, Ecological
Economics, Environmental and Resource Economiocgy&@mment and Development
Economics, Ecology and Society, Ecological Applmas, Ecosystems, Global Environmental
Change, Ambio, Philosophical Transactions of thgaR&ociety, London, Current
Anthropology, Georgetown International Environméhiav Review etc.

CF is among the 20 most cited scientists worldviadgournal articles in the area of
Environment/Ecology among 3000 ranked scientists€Etial Science Indicators March 2009).
Sixteen of CFs articles have been listed amond %enost cited in their respective fields and
seven of those have been listed among the top (E¥%ential Science Indicators). Currently CF
has 19 publications >100 citations each (714-1@ddex 35, and >20 of his publications have
been reprinted in books and journals.

CF currently supervises 2 and is associate superas 4 PhD-students; has supervised 9 and
been associated supervisor for 10 PhD-student$iaSerganized several major international
scientific conferences and workshops, the mosttaneApril 2008 - Resilience 2008;
Resilience, Adaptations and Transformations in Ulett Times; has given numerous invited
speaker presentations world wide; numerous pubtittifes, policy seminars and interviews in
media. His research has been reported in many ragesp radio and television, both in Sweden
and internationally. Information on grants is aahié on request. A complete CV is available
upon request. See algavw.beijer.kva.spwww.stockholmresilience.su.s@ww.resalliance.org
www.ecology.su.se/staff/personal.asp?id=17
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Carl Folke
March 2009, 50 selected publications
30 most cited publications

1. Scheffer, M., Carpenter, S., Foley, J., Folkeai@ Walker, B. 2001. Catastrophic Shifts in
Ecosystemd\ature413:591-596. >710 citations

2. Naylor, R., R. Goldburg, J. Primavera, N. Kayid¥. Beveridge, J. Clay, C. Folke, J.
Lubchenco, H. Mooney, and M. Troell. 2000. EffecAguaculture on World Fish Supplies.
Nature405:1017-1024. >460 citations

3. Hughes, T.P., A.H. Baird, D.R. Bellwood, M. Ca&lR. Connolly, C. Folke, R. Grosberg,
O. Hoegh-Guldberg, J.B.C. Jackson, J. Kleypas, Oddgh, P. Marshall, M. Nystrom, S.R.
Palumbi, J.M. Pandolfi, B. Rosen and J. Roughgar@@d3. Climate Change, Human
Impacts, and the Resilience of Coral Re8fsence301:929-933. >400 citations

4. Berkes, F. and C. Folke (eds.). 1998king Social and Ecological Systems: Management
Practices and Social Mechanisms for Building Reste.Cambridge University Press,
Cambridge UK. 459 pp. Paperback edition in 200@0>¢it.

5. Arrow, K., B. Bolin, R. Costanza, P. DasguptaFGlke, C.S. Holling, B.-O. Jansson, S.
Levin, K.-G. Méler, C. Perrings, and D. Piment&9%. Economic Growth, Carrying
Capacity, and the Environmecience268:520-521. >330 citations

6. Bellwood, D., T.P. Hughes, C. Folke and M. N§str 2004. Confronting the Coral Reef
Crisis.Nature429:827-833. >270 citations

7. Berkes, F., J. Colding and C. Folke. 2098vigating Social-Ecological Systems: Building
Resilience for Complexity and Chan@ambridge University Press, Cambridge UK. 393 pp.
Paperback edition in 2008. >230 citations

8. Lambin, E.F, B.L. Turner II, H.J. Geist, S.B.l#gda, A. Angelsen, J.W. Bruce, O.T.
Coomes, R. Dirzo, G. Fischer, C. Folke, P.S. Gedfgélomewood, J. Imbernon, R.
Leemans, X. Li, E.F. Moran, M. Mortimore, P.S. Rénshnan, J.F. Richards, H. Skanes, W.
Steffen, G.D. Stone, U. Svedin, T.A. Veldkamp, ©g¢l, J. Xu. 2001. The Causes of Land-
Use and Land-Cover Change: Moving Beyond the My@isbal Environmental ChangEl:
261-269. >210 citations

9. Worm, B., E.B. Barbier, N. Beaumont, J.E. Dufly,Folke, B.S. Halpern. J.B.C. Jackson,
H.K. Lotze, F. Micheli, S.R. Palumbi, E. Sala, K3elkoe, J.J. Stachowicz and R. Watson.
2006. Impacts of Biodiversity Loss on Ocean EcagysEervicesScience314:787-790.

>190 citations
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10. Berkes, F., C. Folke and J. Colding. 2000. 8temliery of Traditional Ecological
Knowledge as Adaptive Managemeatological Applicationd.0:1251-1262. >185 citations

11. Folke, C., S.R. Carpenter, B. Walker, M. Saéreff. EImqvist, L. Gunderson and C.S.
Holling. 2004. Regime Shifts, Resilience and Biaugity in Ecosystem Management.
Annual Review of Ecology, Evolution and System&®&cS57-581. >150 citations

12. Gadgil, M., F. Berkes, and C. Folke. 1993. gedious Knowledge for Biodiversity
ConservationAmbio22:151-156. >145 citations

13. Costanza, R., L. Waigner, C. Folke and K.-Glev1d993. Modeling Complex
Ecological Economic Systems: Toward an Evolutioraypamic Understanding of People
and NatureBioSciencet3:545-555. >130 citations

14. Nystrom, M., C. Folke and F. Moberg. 2000. C&w=ef Disturbance and Resilience in a
Human Dominated Environmerfirends in Ecology and Evolutidib:413-417. >125
citations

15. Naylor, R., R. Goldburg, H. Mooney, M. Beverdd. Clay, C. Folke, N. Kautsky, J.
Lubchenco, J. Primavera and M. Williams. 1998. KgsuSubsidies to Shrimp and Salmon
Farming.Science282:883-884. >120 citations

16. Hughes, T., D. Bellwood, C. Folke, R. Stenea#t & Wilson. 2005. New Paradigms for
Supporting the Resilience of Marine Ecosystefmends in Ecology and Evoluti®:380-
386. >110 citations
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Institute of Coastal Research, Swedish Board of Rigries.Oregrund 2009-03-08

The Swedish Board of Fisheries (SBF) is the govemtrauthority responsible for the
conservation and exploitation of Sweden's fishueses. On commission of the government SBF
shall work for prosperous and varied fish populaticecological and sustainable management of
the fish resources, fisheries and aquaculture. SBH inform the government of state and
development of the fish resources, as well as pteraod conduct research and development in
relation to fish and fisheries. Institute of Coa&asearch (ICR) is one out of SBF’s three
research institutes. It is situated at the Balbiast in Oregrund, 150 km NE Stockholm, with two
field stations in southern Sweden, one in Oskarshamd one in Vardbacka. The staff consists
of 40 employees, of which 12 are scientists with fxam, one appointed as guest professor at
Stockholm university. In 2009 three additional pdsts focussing on ecological modelling will
be appointed to the institute. ICR collaborate w#heral Swedish and European universities and
fisheries institutes, and the scientists parti@patthe ICES (International Council for the
Exploration of the Sea) working groups and in HEIMLO

The research of SBF is divided in six programmegtdth ICR have the main
responsibility for the Baltic Sea programme andipi@ate in several of the others. The research
of ICR is funded by the government, by national emérnational research councils and the EU,
and to a smaller extent also by the industry.

The main tasks of SBF’s research institutes ara daltection, fish monitoring and fish
stock assessments. At ICR, coastal fish are mautand sampled at a regular basis along the
Baltic coast and in Kattegat/Skagerack. Togethén Wmistitute of Marine Research, monitoring
of pelagic and demersal fish species is performedllf of Bothnia and Baltic Proper. In
addition, the institute perform inventories of fishopen sea fishing grounds and in other areas.
Data are used for analytical assessments in ICE&ingpgroups and for assessments of coastal
fish species at a national level as well as focsjperesearch projects. Data are also used for
developing alternative assessment models andisthbators for fish species that are not
assessed internationally. On commission from thedsstn EPA, SBF is host for fish data from
national and regional monitoring programmes.

The research of ICR is focused on implementingettasystem approach in the
commercial and recreational fisheries managemdr.nEwly launched project “Ecosystem
based management of planktivorous fish” (PLAN FI&H3 the main goal to reinstate the large
predatory fish in the Baltic Sea. By use of struetiufood web modelling together with field and
laboratory experiments, an ecosystem based apptodichery management are being
developed. With similar objectives research on taabéestoration in the coastal zone are
conducted. Other major research topics are thetsftd no-fishing areas and zonation of fishing
activities, a research based on spatial modellirfgglo populations using GIS. ICR participates in
a variety of international research projects such 8arie Curie project on evolutionary effects
of fishing and two new BONUS+ projects of which doeuses on spatial fish modelling, and the
other on ecotoxicogenomics. The institute is atsmlved in the ICES/HELCOM project on
integrated assessment of the Baltic Sea ecosystaignificant part of the research is focussed
on developing environmental friendly fishing gesrsrder to monitor and to reduce by-catch of
mammals and birds and to minimize the conflict ewfishers and mammals.
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