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De danske vandmiljgplaner har nationalt
og regionalt veeret en stor succes
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Eutrofieringstilstanden i Danmark
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Fra vandmiljgplaner
til vand- og naturplaner
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Fra generelle til en kombination af
generelle og supplerende virkemidler
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Havmiljget er pavirket
af mange faktorer
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1. Introduction

Human actiuities place heavy pressures on the global marine
tems (N jum Ecosystemn Assessment, 2005; Halpern

et al, 2008; Crain et al, 2009). Coastal marine environments
and marginal seas in particular have experienced ecosystem
regime shifts, altered food web structures, heavily contami-
nated sediments and adverse effects from hazardous substances
{Jackson et al., 2001; Kappel, 2005; Casini et al, 2008; Coll et al.,
2008). A human activity may cause multiple pressures on the
marine ecosystem. For example, bottom trawling alone may pro-
duce simultanecusly above-water and underwater naise, harvest
of target and non-target spr::lcs physical disturbance of the
sea bed, increased siltation, and resuspension of nutrients and
hazardous substances, Moreover, anthropogenic pressures have
wvarying impacts on different components of the ecosystem which

conducted only recently (Lindeboom, 2005; Halpern et al., 2008
2009; Selkoe et al 2009; Ban et al., 2010).

afp nd impactsis one of the key features of
the EU Marine Str:tegy Framework Directive (MSFD, Anon, 2008).
The directive requires Member States to make assessments not
only on pressures and impacts but also on the state of the marine
environment and then take measures towards reaching a good
environmental status (GES) by 2020. The MSFD stipulates that GES
means the environmental status of marine waters where “these
provide ecologically diverse and dynamic oceans and seas which
are clean, healthy and productive within their intrinsic conditions,
and the use of the marine environment is at a level that is sus-
tainable, thus safeguarding the potential for uses and activities by
current and future generations.” The level of sustainable use is not
prescribed in the directive and therefore spatial presentations of
d their potentizlimpactscan be used as a starting point

underlines the importance of including ecosystem aspects to an
assessment of impacts. Despite the long history of human activi-
ties at sea, quantitative spatial analyses of anthropogenic pressures
and their cumulative impacts on the marine ecosystems have been

* Coresparding author.
E-mail address: samuli korpiren@helcom.f (S Korpinen).

147016085 1 Elsewier Lid. All rights reserved.

doic1

to iterate such a sustainable level, Despite the tight implementa-
tion schedule of the MSFD, no assessment of cumulative impacts
has yet been made in any of the European seas.

This study estimates the distribution and magnitude of differ-
ent human activities both at sea and on land. associated pressures
and their potential impacts on the marine ecosystem. We used an
assessment tool which converts pressures to potential impacts on
selected components of the ecosystemn and sums up all the impacts
in predefined assessment units. The tool isbased on the method and
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Vand- og naturplanerne for Limfjorden
er p.t. baseret pa generelle virkemidler

* Vand- og naturplanerne er bundet op i Vandrammedirektivet
og Habitatdirektivet. Og senest er Havstrategidirektivet
kommet ‘ind over’.

* Vand- og naturplanerne skal tage udgangspunkt i de lokale
forhold, herunder basisanalyserne og lokale ‘belastninger’.

* | Limfjorden er udfordringerne primeert:
» Alt for store tilfarsler af naeringsstoffer
» Fiskeri (herunder muslingskrab)
« Miljgfremmede stoffer, iseer tilf@grsler af tungmetaller
» Fysisk modifikation ("Er Limfjorden kraftigt modificeret?”)

Disse forhold skal adresseres fgr Limfjorden kan opna en ‘god
gkologisk tilstand’, ‘gunstig bevaringsstatus’ eller ‘god miljgtilstand’.

Lasningerne er som udgangspunkt generelle
virkemidler ... og disse kan i saerlige tilfaelde
suppleres med andre virkemidler, herunder gen-
etablering af spredte stenrev i de centrale dele af

1 1 Va 'l N d ™ \
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Causative factors -
Direct effects

Atmospheric deposition

*

Indirect effects
e T —

Runoff Nutrients Phytoplankton Zooplankton - Fish <

and = Elevated winter = Increased production = Changes in species > = Changes in

direct DIN and DIP and biomass composition species composition
discharges concentrations = Changed in species = Increased biomass = Less fish below the

halocline

= Mass death due to
oxygen depletion or
release of hydrogen

= Changed N:P:Si
ratio

= Elevated DIP
concentrations

composition

= Increased bloom
frequency

= Decreased transparency

:cnputs due to release and light availability sulphide
r;;)_m t of nutrients Increased sedimentation
:le;::cen from sediments of organic matter

due to oxygen
depletion

Macrozoobenthos

= Changes in species
composition

= Increased biomass of
benthic animals on
shallow bottoms above
the halocline due to
increased sedimentation

* Mass death due to oxygen
depletion or release of

hydrogen sulphide,

Submerged aquatic
vegetation

= Changes in species
composition

Reduced depth distribu-
tion due to shading
Growth of epiphytes and
Nnuisance macroalgae
Mass death due to release
of hydrogen sulphide

Oxygen
= Increased oxygen
consumption
due to increased
production
of organic matter
= Oxygen depletion
= Formation or
release of
hydrogen
sulphide

Oxygenated sediments

Kilde: HELCOM (2010): Ecosvystem Health of the Baltic Sea.
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Sten + lys = O, = en bedre miljgtilstand

Andre positive effekter ved stenrev:
* Haojere diversitet (10 x flere arter) samt refugier for den bevaegelige fauna.
«  @ger ruheden pa bunden med positive effekter pa vertikal blanding — og dermed iltforsyning til bunden.
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Pilotprojekt (2007-2008)
- o > Samarbejde mellem DHI og DMU (nu
DCE/AU).
Stear TR > Modelbaseret — med 'sande’ drivdata,
supplerende virkemiddel bl.a. vind & vejr og lysforhold.

> Baseret pa en raekke forudsaetninger
(sadan er det!), som er beskrevet pa
side 18-20 i stenrevs-rapporten.

» Stenrevs-rapportens konklusion:

» 2km? ’spredt stenrev’ kan i de
centrale dele af Limfjorden

o Lot potentielt give en ’‘gkologisk
et forbedring’ som ellers kun vil kunne

,,,,,,,,,,,,,,,,,, opnas ved en reduktion af
kvaelstoftilforslen pa 800-1000 tons
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Hvor er vi nu?...

Naturstyrelsen har igangsat et mindre screeningsprojekt (DHI og AU) som vil
identificere ‘uegnede omrader’ (mange!) og ‘potentielt egnede omrader’ (fa!).

Naturstyrelsen stagtter ‘for-projekt’ som skal udarbejde en forskningsplan og et
budget for et egentligt ‘demonstrationsprojekt’ i de centrale dele af Limfjorden.
Deltagere: Limfjordsradet (koordinator), AU/BIOS, DHI, DTU Aqua, Orbicon, VFL,
DSC, m fl.

Fokusomrader (ikke komplet liste):

»  Hvordan afgreenses ‘projektomradet’?

> Kan bunden baere tunge sten?

»  Hvor har der tidligere veeret spredte stenrev?

»  Hvor er der i dag lys nok? Hvilke omrader er gode nok? Hvilke er ikke?

> Hvilke makroalge-arter er der? Lysbehov? lltproduktion?

> Hvordan vil re-koloniseringen og successionen forlgbe?

»  ‘Fast and beautiful’ vs. ‘slow and steady’? Kan man evt. ‘pode’ stenene?
»  Er settlende blamuslinger et potentielt problem? Hvor?

»  Generel fokus pa iltproduktion og sedimentprocesser

> ... plus andre gkologisk relevante forhold ...

SYNTESE: En genmodellering baseret pa MIKE 3D FM, nyt algemodul, nyt
sediment modul samt de reviderede forudsaetninger m.v. — og med fokus pa N, P og
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Take home messages ...

)

)

Stenrev er ikke et generelt virkemiddel! (Well, det er det i forhold til biodiversitet).

Genetablering af stenrev kan veaere et supplerende virkemiddel (til yderligere
reduktioner af tilfgrslerne af naeringsstoffer), men kun i et fatal vandomrader.

Placeringen er altafgerende! Der er yderst fa steder, konceptet evt. virker!

Der bar udarbejdes en plan for et ‘demonstrationsprojekt’ i de centrale dele af
Limfjorden. En sadan plan er under udarbejdelse - arbejdet koordineres af
Limfjordsradet med deltagelse af AU/BIOS, DTU Aqua, DHI, Orbicon, og VFL (og
muligvis ogsa GEUS og Dansk Skaldyrcenter).

Nar planen foreligger (1. april 2013), kan ‘nogen’ veelge at finansiere og
igangsaette et 5-arigt ‘demonstrationsprojekt’ (pris: 20-25 mio. kr.).

Og nar resultaterne af ‘demonstrationsprojektet’ foreligger, kan ‘nogen’, afhaengigt
af resultaterne, vurderer om der evt. er tale om et supplerede virkemiddel,
herunder overveje at igangsaette en fase-opdelt genetablering af spredte
stenrev i de centrale dele af Limfjorden ...



