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Executive summary

This HELCOM report presents intermediate results those indicators. The ultimate aim of the core

and expert advice by the HELCOM CORESET indicators is to enable indicator-based follow-up
project on the development of core indicators for of the implementation of the HELCOM Baltic Sea
biodiversity and hazardous substances. The report Action Plan (BSAP) and facilitation of the imple-
provides background information, descriptions mentation of the EU Marine Strategy Framework
and justification to the set of proposed core indi- Directive (MSFD) in those HELCOM Contract-
cators, candidate indicators and supplementary ing Parties that are also members of the EU.

indicators, as well as to the setting of targets for Proposed core indicators will be developed into 5



operationalised, regularly monitored and updated
indicator reports, providing assessment data uti-
lisable in HELCOM assessments, and placed on
the HELCOM website. This further development
will take place in the further HELCOM CORESET
process until June 2013.

Amongst hundreds of potential indicators, 15
core indicators were proposed for the assessment
of biodiversity and 13 for hazardous substances
and their effects. In addition, 23 and 4 candi-
date, and several supplementary indicators were
listed for biodiversity and hazardous substances,
respectively. The proposed core indicators fill
most of the assessment needs arising from the
BSAP and MSFD especially for hazardous sub-
stances but not all for biodiversity. For example,
an obvious gap is the lack of proposals for under-
water habitats and several key functional groups
and species of the Baltic Sea have only limited
representation in the proposed set. Many of these
gaps could be filled in by further development of
candidate indicators into core indicators. Candi-
dates are indicators that are considered promising
but which at this stage were not proposed as core
indicators since they did not fulfil all the set crite-
ria. However, several of the candidate indicators
are expected to be developed into core indicators
during the project and therefore this distinction
should not be focused on too much in this report.
Eutrophication core indicators have been devel-
oped in a separate HELCOM MONAS process and
they are only briefly introduced in this report.
Several of the proposed biodiversity indicators
however also strongly respond to nutrient enrich-
ment or eutrophication effects.

The ambitious aim to have a common set of core
indicators for biodiversity, hazardous substances
and eutrophication in the Baltic Sea is within

our reach. This report presents the process for
the selection of core indicators and reports the
first results from this process. The proposed set
of core indicators should be seen as an early
outcome of the project, presenting frames for
further indicator development, whereas more
detailed methodologies for the sampling, analy-
ses and computation of indicator values are partly
missing and boundaries for good environmental
status are suggested only for some proposed indi-
cators or parts of the Baltic Sea.

The HELCOM Baltic Sea Action Plan (BSAP) pro-
vides an important starting point for coherent
indicator-based approach towards assessing the
state of the Baltic environment by defining a
common vision for the healthy Baltic Sea divided
into four strategic goals that are further specified
by a number of ecological objectives. Moreover,
the need to follow-up the progress towards the
ecological objectives, goals and vision by the use
of indicators and associated quantitative targets as
was put forward by the BSAP and later the Dec-
laration of the HELCOM Moscow 2010 ministerial
meeting provided the basis for the concept of core
indicators.

The BSAP and the MSFD have a high degree of
coherence and in practice the BSAP can be consid-
ered a Baltic Sea’s regional response to the MSFD
also when it comes to assessment needs. The
HELCOM CORESET had a starting point that the
approaches to be developed for the BSAP should
also be applicable for the MSFD. The goals of the
hazardous substances and eutrophication seg-
ments of the BSAP, supported by their ecological
objectives, well match the corresponding qualita-
tive descriptions of good environmental status

in the MSFD. The biodiversity goal of the BSAP
consists of three ecological objectives at three
different levels of ecosystem organisation, while
the MSFD defines the good environmental status
related to biodiversity more in detail. There are
four qualitative descriptors of good environmental
status of biodiversity focusing on different aspects
of marine biodiversity: Descriptor 1 addressing
biodiversity more in general terms, Descriptor 3 on
commercial fish stocks, Descriptor 4 focusing on
marine food webs and Descriptor 6 addressing sea-
floor integrity and benthic ecosystems. The MSFD
also provides a finer level of detail for defining the
good environmental status descriptors, the criteria
of descriptors in the European Commission’s deci-
sion from 2010. In practice, the ecological objec-
tives of the BSAP and the criteria of the MSFD are
the meeting point providing an important ground-
ing for what core indicators have been proposed.
In addition, the lists of indicators for these MSFD
criteria have also been used as a starting point for
HELCOM's core indicators.

The HELCOM CORESET indicator selection process
was started by a scrutiny of the assessment require-
ments arising from the BSAP, MSFD and related



documents, including the HELCOM Monitoring

and Assessment Strategy. Common principles

for the core indicators, their targets and integra-
tion methods were created and endorsed at the
HELCOM heads of delegation level, which guided
the process. These principles included the guid-
ance that each proposed core indicator should have
a link to an anthropogenic pressure, it should be
backed up by monitoring data or at least a proposal
for monitoring, it should have policy relevance and
be scientifically justified. The selection process for
biodiversity indicators to be proposed as core, can-
didate or supporting indicators from a large variety
of potential indicators was coherently structured. It
started by identification of key species, functional
groups and predominant habitats and screening

of human pressures on those. The following steps
included consideration of the common principles
and e.g. whether it would be possible to develop

a target for the indicator. The selecting of indica-
tors for hazardous substances considered the same
common principles but also the availability of thresh-
olds for good environmental status and PBT proper-
ties, i.e., persistence in the environment, bioaccumu-
lation in organisms and toxicity.

The identified core indicators describing biodiver-
sity included three indicators for marine mammals,
two for waterbirds, six for fish and an indicator for
both benthic invertebrates and macrophytes. In
addition, the CORESET biodiversity expert group
developed a core indicator to assess the status of
non-indigenous species. In the group of candidate
indicators, there are also indicators, which would
fill gaps in the assessments of zooplankton abun-
dance, phytoplankton diversity, quality of benthic
communities and habitats and abundance of
breeding waterbirds.

The report proposes nine core indicators for con-
centrations of hazardous substances, of which
eight are EU Priority Substances or on the final
revision list of those. In addition, four of the core
indicators are also on the list of HELCOM BSAP.
The identified core indicators for the effects of
hazardous substances are in use in the Baltic Sea,
North Sea and Mediterranean.

The availability of monitoring data was the only
criterion where exceptions were allowed with
certain conditions. Recognizing that the HELCOM
joint monitoring programmes do not currently
cover more than a couple of biodiversity param-
eters and that only a few hazardous substances
parameters are mandatory to monitor for all
countries, it was agreed that core indicators could
be proposed from outside current monitoring
programme under the conditions that the param-
eter is cost-efficient to monitor, guidelines for the
monitoring will be proposed and the monitoring
will be established in association with the next
HELCOM monitoring revision.

The development of core indicators is a process
which cannot be completed in a short project.
After publishing of this interim expert report, the
activities of the project will continue with the aim
to have the operational core indicators with full
textual reports placed on the HELCOM website by
2012 and the full indicator-based follow-up system
of the BSAP ready by the middle of 2013. Although
environmental indicators are always simplifica-
tions of processes going on in the environment, a
jointly monitored set of core indicators will form a
firm basis for Baltic wide assessments and facilitate
understanding of the linkages of anthropogenic
pressures and the state of the Baltic Sea.




1 Introduction

1.1 Background for the (HELCOM 2007). The vision of the BSAP - a healthy
HELCOM work on core Baltic Sea — was built on both ecological and man-
indicators agement objectives, leaning on a structured and

coherent approach for environmental assessments
In the Baltic Sea Action Plan (BSAP), the Contracting (Figure 1.1). Three years after the adoption of the
Parties to the Helsinki Convention agreed to periodi- BSAP, the HELCOM Moscow Ministerial Meeting
cally evaluate whether the targets of the Action Plan of May 2010 reconfirmed HELCOM's assignment
8 have been met by using indicator-based assessments related to environmental assessments:




“this work shall continue to be based on the fol-
lowing common principles:...a common under-
standing of the good environmental status of
the Baltic Sea that we want to achieve by 2021,
based on the agreed visions, goals and ecologi-
cal objectives, and jointly constructed quantita-
tive targets and associated indicators as initiated
with the HELCOM Baltic Sea Action Plan”; and

“as practical implementation of the above prin-
ciples WE DECIDE that core set indicators with
quantitative targets shall be developed for each
of the segments of the HELCOM Baltic Sea action
Plan, while ensuring that the indicators can also
be used for the other international monitor-
ing and reporting requirements inter alia the
EU Marine Strategy Framework Directive, and
that a full indicator-based follow-up system for
the implementation of the HELCOM Baltic Sea
Action Plan be further developed and placed
on the website by 2013” (Moscow Ministerial
Declaration).

The EU Marine Strategy Framework Directive
(MSFD, Anon. 2008) — adopted a year after the
BSAP — reiterated the need for the protection,
sustainable management and restoration of the
Baltic and other European seas. The directive inter
alia specified assessment requirements, listed
predominant pressures on marine ecosystems and
widened the assessment requirement to include
socio-economic impacts. It also defined qualita-
tive descriptors for the good environmental status
(GES) of the marine environment. The MSFD stip-
ulates that GES means the environmental status
of marine waters where “these provide ecologi-
cally 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 sustainable thus
safeguarding the potential for uses and activities
by current and future generations.” According to
the directive, the determination of good environ-
mental status and the establishment of environ-
mental targets should be developed “in a coher-
ent and coordinated manner in the framework of
the requirement of regional cooperation” (Anon.
2010, see also MSFD, Article 6).

Assessments of the environmental status of the
Baltic Sea have, however, been carried out already
long before the BSAP and the MSFD. HELCOM

periodic assessments have been elaborated since
the early years of the convention (HELCOM 1986,
1990, 1996, 2001, 2003). HELCOM has also estab-
lished a variety of indicator fact sheets published
on the HELCOM website since 2002; however,

only the most recent thematic assessments were
based on quantitative indicators and environmental
targets reflecting good environmental status. The
thematic assessments of eutrophication, biodiver-
sity and hazardous substances (HELCOM 2009 a, b,
2010 a) were all based on indicators and their inte-
gration through assessment tools. The HELCOM
initial holistic assessment of the ecosystem health
of the Baltic Sea 2001-2006 (HELCOM 2010 ¢) inte-
grated the thematic assessments and provided a
baseline to follow-up the effectiveness of measures
under the BSAP.

The thematic and holistic assessments were the
first steps towards fully coordinated assessments
since they largely relied on commonly agreed
data, indicators, environmental targets and assess-
ment methods (see Section 4.1 and Glossary for
definition of target in this report). The experience
from the assessment work - as well as the need to
cost-efficiently focus monitoring and assessment




VISION

A healthy Baltic Sea environment, with diverse biological components functioning in balance, resulting in a good
ecological status and supporting a wide range of sustainable human economic and social activities

GOALS

Eutrophication:
The Baltic Sea unaffected by
eutrophication

ECOLOGICAL OBJECTIVES

Concentrations of nutrients close
to natural levels

Clear water

Hazardous substances:
The Baltic Sea life undisturbed by
hazardous substances

Concentrations of hazardous
substances close to natural levels

All fish safe to eat

Biodiversity:

Favourable conservation status of

Baltic Sea biodiversity

Natural marine and coastal
landscapes

Thriving and balanced

Natural level of algal blooms

communities of plants and animals

Healthy wildlife Viable populations of species

Natural distribution and Radioactivity at

occurrence of plants and animals

Natural oxygen levels

pre-Chernobyl level

Figure 1.1. HELCOM's vision for a healthy Baltic Sea. The vision is divided into four goals, subdivided into
ecological objectives. Each ecological objective is measured by core indicators. The vision, ecological objec-
tives and core indicators measure the state of the Baltic marine environment. Further, behind each core
indicator there are indicators for the underlying pressure(s) ensuring a closer link to human activities. The
aims of the maritime activities are not included separately in the status assessments.

activities - inspired HELCOM to develop a set of
core indicators representative for the entire region,
and which can be used to evaluate the effective-
ness of the implementation of the BSAP. The
requirements for the implementation of the MSFD,
e.g. regional cooperation among EU Member
States sharing a marine region or subregion, pro-
vides an additional policy driver to continue the
development of regional indicators.

The HELCOM CORESET project for the develop-
ment of core indicators for hazardous substances
and biodiversity started in June 2010. The work
on eutrophication core indicators had begun
earlier under HELCOM MONAS and ran parallel
to the CORESET project. The tight implementa-
tion schedule of the MSFD forced the project

to aim at the delivery of preliminary indicators
with GES definitions already in September 2011.

The project, however, runs until June 2013 and
is tasked to operationalise the core indicators
and prepare an assessment for the forthcom-
ing follow-up meetings of the BSAP. Figure 1.2
presents the expected time line of the HELCOM
CORESET activities during 2011-2013.

1.2 Objectives of this report

This report is an interim outcome of expert work

in the HELCOM CORESET project. It describes the
process of selecting core indicators and approaches
to develop quantitative boundaries for good envi-
ronmental status (GES). In addition, the report sug-
gests which indicators could be further developed
into core indicators. The indicators are tentatively
classified into core indicators, candidate indicators
and supplementary indicators although many of



them still lack detailed methodology or regionally
adapted GES boundaries.

The primary objective of this report is to describe
the process of developing the selection of core
indicators and the justification for their choice.
The report: depicts the assessment strategies

of the BSAP and MSFD; presents the process of
selecting and refuting the indicators; discusses
different possibilities for defining the boundary of
good environmental status (GES); and identifies
gaps - both in terms of knowledge and in meeting
the demands of the BSAP and MSFD with the
proposed core indicators. The report also aims at
facilitating the future work of indicator develop-
ment and motivating the work towards further
improved environmental assessments.

The core indicators presented in this report are not
yet products that can be utilised by the Contracting

CORESET HS 4
11-12 January

Team meetings:

GES, data compilation,
indicator methodology,
draft indicator reports,
gaps and specifications
Report on the of monitoring
core indicator
identification and

CORESET JAB6  Review of core

TARGREV report 14-15 February  indicators
CORE EUTRO 5 CORESETBD 5
13-14 March ~ 27-28 March
Assessment
methods MONAS 16
15-16 Dec 11-13 April

T

8 9 10 11 12 1 2 3 4 5 6
National processes, incl. MSFD, WFD

Parties; nor do they cover all ecological objectives of
the BSAP or descriptors of the MSFD. They represent
a frame for indicator selections — reflecting impacts
of the main anthropogenic pressures on selected key
species, functional groups or predominant habitats.
Hence, the set of core indicators presented in the
report have caveats which the next CORESET activi-
ties will focus on. More detailed methodologies for
sampling, analyses and indicator calculation, as well
as a regionally representative definition of GES for
the indicator, will be developed within the project
before the core indicators are proposed to be
adopted by the HELCOM Contracting Parties.

The first part of this report (Part A) focuses on the
selection process of the core indicators and only
generally presents the identified indicators. The
second part (Part B, HELCOM 2012 a) presents the
core and candidate indicators, as well as some sup-
plementary indicators in more detail.

Work in HELCOM

Decision on core Integration of

indicators indicators
MONAS 17 Core indicator Monitoring
25-28 September reports on the web revision

8 9 10 11 12 123456789 10 11 12

HELCOM 2013 Ministerial

meeting:
Determination of GES, o follow-up of the effectiveness
targets and associated of the implementation of the
indicators BSAP

o web page ready for indicators

Work in Contracting Parties and for the HELCOM 2013 Ministerial Meeting

Figure 1.2 Short-term time line of the activities in the development of core indicators to the assessments of the Baltic

Sea marine environment.



2.1 Framework of the core
indicators

The HELCOM core indicators are designed so as to
enable the follow-up of the effectiveness of the
Baltic Sea Action Plan and to measure the progress
towards good environmental status of the Baltic
Sea, including coastal and transitional waters. Core

2 What is a core indicator?

indicators form the critical set of indicators which
are needed to regularly assess the status of the
Baltic Sea marine environment against targets that
reflect good environmental status.

The set of core indicators is based on the HELCOM
Baltic Sea Action Plan, where the vision of a
healthy Baltic Sea is divided into four strategic




goals, each of which is further divided into eco-
logical objectives (Figure 1.1). The full indicator-
based follow-up system is due to be placed on the
HELCOM website by 2013.

The core indicators aim to allow the assessment
of the current status and the tracking of progress
towards achieving GES. They are designed to
measure the distance from the current environ-
mental status of the Baltic Sea to GES and the
HELCOM ecological objectives, goals and vision.

At the goal level, a number of indicators — grouped
under the ecological objectives (HELCOM 2009 b,
2010 a) or quality elements (HELCOM 2009 a) — are
required to assess the status in an integrated and
reliable manner. The integration should be made
using assessment tools such as the HELCOM assess-
ment tools, which provide a good basis for the
thematic and holistic integrations of indicators, even
if they are still subject to further improvement. The
preliminary core set of eutrophication indicators
and their integration with the HELCOM eutrophica-
tion assessment tool (HELCOM 2009 a) provides an
example of the way how the core indicators can be
integrated to provide a thematic assessment over a
certain time period. At the vision level, the core indi-
cators should be developed in a coherent manner

in such a way that they could all be used for holistic
indicator-based assessment, e.g. with the HOLAS
assessment tool (HELCOM 2010 ¢).

To date, while the HELCOM thematic assessments
have used indicators similar to the concept of
core indicators, the maturity of the indicators has
varied considerably. For example, the eutrophi-
cation indicators were much further developed
than many other indicators and have since been
developed into a preliminary core set available at:
http://www.helcom.fi/BSAP_assessment/en_GB/
main/. Hazardous substances indicators, on the
other hand, were not harmonised over the region
but had a more advanced and reliable confidence
evaluation than the eutrophication indicators. As
the thematic assessment of biodiversity lacked a
common and harmonised agreement on indicators
and quantitative targets, it only contributed to a
pilot indicator-based assessment; for this reason,
the results were considered preliminary.

The driving policies for developing a set of core
indicators are the HELCOM BSAP as well as the

EU Marine Strategy Framework Directive (MSFD),
which is of importance for those HELCOM Con-
tracting Parties that are EU Member States. One
of the objectives of the HELCOM CORESET project
is to develop the HELCOM core indicators in such
a way as to ensure coherence among them and
coherence with the requirements of the MSFD to
assess GES, taking account of the GES descriptors
and the criteria and indicators for each descrip-
tor contained in the European Commission Deci-
sion on criteria and methodological standards on
GES (2010/477/EU, Anon. 2010). The descriptors
and criteria provide the foundation for defining
good environmental status according to the MSFD
(Anon. 2010). Chapter 3 of this report describes
how HELCOM ecological objectives align with the
GES descriptors. Chapters 6, 7 and 8 present the
relationships between the identified core indicators
and the GES criteria.

The core indicators are also linked to other EU
directives: the Water Framework Directive (WFD;
Anon. 2000) and the Priority Substance Directive
(PSD; Anon. 2008 b). The PSD provides quantita-
tive targets for hazardous substances, while the
results of the geographical intercalibration process
under the WFD were followed, to a large extent,
in setting the quantitative targets of the HELCOM
eutrophication core indicators. In addition, the
EU Habitats Directive (Anon. 1992) and the Birds
Directive (Anon. 2009) provide important frame-
works for the development of core indicators and
the definition of GES.

2.2 The need for new
principles

The concept of core indicators implies that the
assessment results are comparable across the
region and over time, and that the commonly
agreed set of indicators can be used in the whole
Baltic Sea area. This requirement implicates that
the indicators must be based on common princi-
ples. A further need for common principles arises
from HELCOM's general aim to harmonise assess-
ment procedures for the whole Baltic Sea region
and from the EU legislation. This requires coher-
ence, coordination and cooperation within marine
regions when developing targets and associated
indicators, and when assessing the status of the
marine environment.



Although the HELCOM core indicators were
primarily developed to assess the effectiveness
of the implementation of the Baltic Sea Action
Plan, their other objective is to facilitate the
work of those Contracting States who are also
EU Member States in the implementation of

the MSFD. In this role, the core indicators were
aligned with the EU MSFD descriptors as defined
through criteria and indicators of Commission
Decision 2010/477/EU (Anon. 2010).

In HELCOM, common principles for core indicators,
quantitative targets and assessment methodologies
mainly exist on the basis of the previous work to
develop common methodological standards. Such
activities are:

— the HELCOM Monitoring and Assessment Strat-
egy (2005);

—the HELCOM Data and Information Strategy
(2005);

— the HELCOM COMBINE programme and asso-
ciated COMBINE manual, as well as PLC and
MORS-PRO monitoring programmes with associ-
ated guidelines;

— the Indicator Fact Sheet Procedures (2004);

— the common approaches in the thematic assess-
ments (2006, 2009a, b, 2010a) and the initial
holistic assessment (2010b); and

— the MONAS intersessional work for developing
the demonstration set of eutrophication core

indicators (2008-2011).

The core indicators thus have a good basis in
earlier HELCOM decisions and on-going work;
however, with the core indicator concept, their
principles require common agreement. The new
principles can thus be seen as an upgrade of
the above-mentioned agreements, aligning the
common principles with the national and Euro-
pean standards, and summarizing the whole
set of principles in a harmonised way in a single
document.

2.3 Common principles
of the core indicators and
associated targets

The common principles for HELCOM core indica-
tors and their quantitative targets are outlined in
Tables 2.1 and 2.2. These principles were devel-
oped by HELCOM JAB 1/2010 and 2/2011; agreed
upon by HELCOM MONAS 14/2011; and endorsed
by HOD 35/2011.



Table 2.1 Common principles for HELCOM core indicators, recalling HELCOM Monitoring and Assessment
Strategy, as well as the HELCOM Data and Information Strategy.

1

Compiled and updated by Contracting Parties. '

Science-based: Each indicator describes a scientifically sound phenomenon. !

Link to anthropogenic pressures: Status indicators should be linked to anthropogenic pressures and indirectly
reflect them, where appropriate, and additional pressure indicators are used and they directly reflect anthropo-
genic pressures and are tightly linked to human activities.

Policy response: The indicator measures part of or fully an ecological objective and/or a descriptor of good envi-
ronmental status. '

Suitability with assessment tools: The indicator can be used with the assessment tools but the assessment
tools will be open for modifications as necessary (cf. Table 3).

Suitability with BSAP/MSFD, making best use of the synergies with other Directives and according
to the HELCOM Monitoring and Assessment Strategy: The indicator reflects a component contained in the
HELCOM system of the vision, goals and ecological objectives and/or MSFD descriptor.

Qualitative or quantitative with a textual background report: Indicators, either qualitative or quantitative,
are numeric, based on measurements or observations and validated models; they must also have a quantitative
target level reflecting the lowest boundary of good environmental status. They also contain a textual background
report with interpretation of the indicator results. The report should be published on the HELCOM web site and
ultimately should take the form of the three-layered indicator report (cf. preliminary core eutrophication indicator
reports) with the main page containing a status map and the main message aimed at decision makers; the second
page containing trend information, e.g. for different sub-basins; and the third page containing technical back-
ground information and information on the confidence of the assessment.2

Baltic Sea wide: The HELCOM indicators should cover the whole sea area. 3

Commonly agreed: The finalised indicators and their interpretation are commonly agreed. among the HELCOM
Contracting Parties and HELCOM MONAS is the HELCOM body that should approve the publication of the core
indicator reports on the HELCOM web page.

10 Frequently monitored and updated: Data underlying the indicators are collected within the HELCOM coor-

dinated monitoring (HELCOM COMBINE, MORS-PRO, PLC) and the indicator reports will be updated preferably
annually or at intervals suitable for the measured factor. !

11 Harmonised methodology: Data in an indicator will be collected using harmonised monitoring, quality assured

analytical methods, as well as harmonised assessment tools, according to the relevant HELCOM guidelines or EU
standards, such as methodological standards or guidelines for GES under the MSFD to be delivered by the EC,
other relevant international standards.

12 Confidence evaluation: The indicator and the data must be assessed using common criteria and this confidence

evaluation is to be included in the indicator report.

Indicator Fact Sheet procedure (HELCOM MONAS 7/2004, paragraph 5.12, LD 9, of the Outcome of the Meeting).
Outcome of HELCOM MONAS 12/2009, paragraph 6.13.
Some biological indicators may be spatially limited due distribution limits or sensitivity of species and/or biotopes. Such indicators should be flexible to

include several species, which measure the same phenomenon (e.g. phytobenthos indicator would include eelgrass, bladderwrack, charophytes and other

species, e.g. functional indicators).

Table 2.2 Common principles for quantitative or qualitative targets of core indicators.

1
2

Targets need to be developed for each indicator separately.

Purpose of the status targets: The target reflects the boundary between GES and sub-GES. The boundary can
be based on a specific score (cf. ecological quality ratio, EQS, sensu WFD and also used in HEAT and BEAT) that
can be derived through the use of an ‘Acceptable deviation’ from a ‘Reference condition’.

Purpose of the pressure targets: The targets reflecting anthropogenic pressures should guide the progress
towards achieving good environmental status.

Science-based: A target level should be based on best available scientific knowledge. In the absence of data and/
or modelling results, expert judgment based on common criteria should be involved to support the target setting.!

Spatial variability: Target levels can vary among sub-basins or among sites depending on natural conditions.
Confidence of the targets must be evaluated by common criteria and included in the general confidence evalua-
tion of the indicator report.

Indicator Fact Sheet procedure (HELCOM MONAS 7/2004, paragraph 5.12, LD 9, of the Outcome of the Meeting).

Outcome of HELCOM MONAS 12/2009, paragraph 6.13.
Some biological indicators may be spatially limited due distribution limits or sensitivity of species and/or biotopes. Such indicators should be flexible to

include several species, which measure the same phenomenon (e.g. phytobenthos indicator would include eelgrass, bladderwrack, charophytes and other

species, e.g. functional indicators).



HOD 35/2011 also endorsed a set of common prin-
ciples for assessment methods; however, they are
not the subject of this report and are therefore not
presented here.

2.4 The CORESET approach
to develop core indicators

The HELCOM CORESET project focuses on produc-
ing a concise set of indicators for biodiversity and
hazardous substances. The project also followed
the work on the development of eutrophication
core indicators carried out under the HELCOM
MONAS group and the HELCOM TARGREYV project.
The HELCOM strategic goal - “environmentally
friendly maritime activities” - was not addressed
by HELCOM CORESET. However, certain issues
traditionally considered by the HELCOM MARI-
TIME group, such as non-indigenous species, were
included under the CORESET biodiversity expert

group.

The project has based its work on the common
principles and frameworks of the HELCOM BSAP
and the EU MSFD. Figure 2.1 presents the underly-
ing understanding of the role of core indicators in
the HELCOM assessment work: environmental data
is refined to indicators, and the assessment needs
filter a set of core indicators, which give the hard
core to marine assessments. All other indicators
can be used to support this set of core indicators.

ASSESSMENT OF GOOD ENVIRONMENTAL STATUS

CORE INDICATORS

BIODIVERSITY

EUTROPHICATION
HAZARDOUS SUBSTANCES

PRINCIPLES FOR CORE INDICATORS

INDICATORS

DATA

Figure 2.1 HELCOM core indicators represent a
selection of indicators from a wider pool of assess-
ments, indicators and data. The set of core indica-
tors are used to assess the environmental status.
They must go through a screening protocol to
ensure that the HELCOM common principles for
core indicators are fulfilled.



3 Are the HELCOM BSAP and
the EU MSFD compatible?

According to the MSFD, the EU Member States

are to determine a set of characteristics for good
environmental status (GES) based on eleven quali-
tative descriptors listed in Annex 1 of the MSFD
(Table 3.1). The GES Descriptors 1 (biodiversity),

2 (non-indigenous species), 4 (food webs), 6 (sea
floor integrity) and partly 3 (commercially exploited
fish and shellfish) are all related to the state of

the biological diversity. Descriptors 5 (eutrophica-
tion), partly 3 and 7-11 (hydrographical changes,
hazardous substances, marine litter and energy/
noise) focus on various pressures on the ecosystem.
The EC Decision (Anon. 2010) further divides the
descriptors to criteria that are mandatory for EU
Member States to assess, and indicators that guide

the assessment of the criteria. 17



Table 3.1 Qualitative descriptors of good environmental status according to the EU Marine Strategy
Framework Directive (Annex ).

1 Biological diversity is maintained. The quality and occurrence of habitats and the distribution and abundance
of species are in line with prevailing physiographic, geographic and climatic conditions.

2 Non-indigenous species introduced by human activities are at levels that do not adversely alter the ecosystems.

3 Populations of all commercially exploited fish and shellfish are within safe biological limits, exhibiting a popu-
lation age and size distribution that is indicative of a healthy stock.

4 All elements of the marine food webs, to the extent that they are known, occur at normal abundance and diver-
sity and levels capable of ensuring the long-term abundance of the species and the retention of their full reproduc-
tive capacity.

5 Human-induced eutrophication is minimised, especially adverse effects thereof, such as losses in biodiversity,
ecosystem degradation, harmful algae blooms and oxygen deficiency in bottom waters.

6 Sea-floor integrity is at a level that ensures that the structure and functions of the ecosystems are safeguarded
and benthic ecosystems, in particular, are not adversely affected.

7 Permanent alteration of hydrographical conditions does not adversely affect marine ecosystems.

8 Concentrations of contaminants are at levels not giving rise to pollution effects.

9 Contaminants in fish and other seafood for human consumption do not exceed levels established by Commu-
nity legislation or other relevant standards.

10 10.Properties and quantities of marine litter do not cause harm to the coastal and marine environment.

11 Introduction of energy, including underwater noise, is at levels that do not adversely affect the marine envi-
ronment.

Compared to the BSAP, the MSFD GES descriptors
cover a wider definition of good environmen-

tal status than the BSAP ecological objectives.
However, as the BSAP segments, particularly bio-
diversity, and the associated ecological objectives
were only loosely defined in the BSAP, there is no
critical difference between the two approaches
(Figure 3.1). Because of limited resources and
time, the CORESET project only focused on
developing core indicators for biodiversity and
hazardous substances, and cooperated with

the HELCOM group developing eutrophication
core indicators as well as ICES. However, it was
decided that indicators measuring descriptors
outside the scope of the project (e.g. noise or
litter) can be included in the set of core indicators
only if they directly affect the state of the biodi-
versity, e.g. impacts of noise on marine mammals.
The GES descriptors included in the project

were: 1, 2, 4, 6, 8 and 9 (see the descriptors in
Table 3.1). However, the indicators related to fish
could also be used partly for Descriptor 3.

Although the time constraints and financial limita-
tions of the CORESET project did not allow the
development of core indicators for Descriptors 3,

7, 10 and 11, the HELCOM set of core indicators
should aim at covering the whole array of MSFD
descriptors and criteria in order to reach a holistic
view of the ecosystem. In addition, the initial set of
core indicators needs to be revisited to ensure that

all aspects relevant for the BSAP and MSFD GES
are covered as our knowledge increases. It is noted
that some indicators suggested in Commission
Dec. 2010/477/EU require further development
before they can become operational.

Baltic Sea Marine Strategy
Action Plan Framework Directive
BSAR v Definition of good environmental

status in MSFD Article 3 (5)

Goals GES Descriptors, Annex |
Ecological GES criteria (and indicators),
objectives EC Decision

Core indicators

Figure 3.1. Schematic comparison of the assess-
ment requirements of the HELCOM Baltic Sea
Action Plan and the EU Marine Strategy Framework
Directive.



3.1 An overview of GES criteria
and proposed indicators
addressed by the CORESET
biodiversity expert group

The biodiversity expert group of the CORESET
project was tasked to address Descriptors 1 (Biodi-
versity), 2 (Non-indigenous species), 4 (Food webs)
and 6 (Seafloor integrity). It was also agreed that
Descriptor 3 (Commercial fish) should not be devel-
oped by the project. However, the project includes
indicators based on commercial fish species where
they relate to the assessment of the other men-
tioned descriptors. Descriptor 5 (Eutrophication)

is addressed by the HELCOM MONAS interses-
sional work for eutrophication core indicators (see
Chapter 8) whereas biodiversity related indicators
for phytoplankton and other ecosystem com-
ponents affected by eutrophication have been
considered in the CORESET project. Coordination
was ensured by information exchange between
the MONAS group of eutrophication experts, the
TARGREV project and the CORESET project.

Several of the biodiversity descriptors included in
the project overlap in terms of GES criteria. The
relation between biodiversity and Descriptors 2, 4
and 6 is thus outlined below.

3.1.1 Biological diversity —

Descriptor 1

The MSFD describes in its first GES descriptor how
the biodiversity of the marine environment in the
EU should look like in 2020:

“Biological diversity is maintained. The quality
and occurrence of habitats and the distribution
and abundance of species are in line with pre-
vailing physiographic, geographic and climatic
conditions.”

To describe and assess the marine environment,
the MSFD lists physical, chemical and biological
characteristics (Annex Ill Table 1) that shall be taken
into account when setting up marine strategies.

According to the EC decision on criteria and meth-
odological standards on the GES of marine waters
(Anon. 2010), the assessment of biodiversity should
be conducted at three ecological levels: species,
habitats (including associated communities) and

ecosystems. In brief, the document outlines the
following tasks:

Species: For each region, sub-region or sub-
division, a set of relevant species and functional
groups should be defined. The assessment at the
species level should be based on three criteria:
distribution, population size and population condi-
tion. The assessment of species should preferen-
tially be linked to an assessment of their habitat.
For functional groups of species, the use of the
habitat (community) criteria is more appropriate.

Habitats: A habitat is defined by addressing both
abiotic characteristics and the associated biologi-
cal community, treating both elements together

in the sense of the term biotope. For each region,
sub-region, sub-division, a set of habitat types
should be defined. The assessment on the habitat
level should be based on three criteria; distribution,
extent and condition (including that of the associ-
ated communities).

Ecosystem structure: The level of ecosystem
structure should be based on one criterion that
considers the composition and relative proportion
of ecosystem components. Functional aspects of
the ecosystem are also important and are partly
addressed by descriptor 4 on food-webs.

The proposed indicators of the EC decision for
each of the criteria are outlined in Table 3.2.
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Table 3.2. Proposed GES criteria and indicators to assess GES Descriptor 1, Biodiversity according to EC
document 2010/477/EU (Anon. 2010).
Descriptor 1. Biological diversity is maintained. The quality and occurrence of habitats and the distribution and
abundance of species are in line with prevailing physiographic, geographic and climatic conditions.

Species level
GES Criteria
1.1 Species distribution.

1.2 Population size.
1.3 Population condition.

Habitat level
1.4 Habitat distribution.

1.5 Habitat extent.

1.6 Habitat condition.

Ecosystem level
1.7 Ecosystem structure.

3.1.2 Non-indigenous species —

Descriptor 2

Descriptor 2 (Non-indigenous species) is partly
related to biodiversity (Descriptor 1) but can also
be considered as a pressure on the native biodi-
versity. Nonetheless, non-indigenous species play
a significant role in terms of the Baltic biodiversity
by decreasing, altering or increasing it. Criterion

Proposed GES indicators
1.1.1 Distributional range.

1.1.2 Distribution pattern within the latter.

1.1.3 Area covered by the species (for sessile/benthic species).

1.2.1 Abundance and/or biomass.

1.3.1 Population demographic characteristics: (body size or age class
structure, sex ratio, fecundity rates, survival/mortality rates).

1.3.2 Population genetic structure.

1.4.1 Distributional range.
1.4.2 Distributional pattern.
1.5.1 Habitat area.

1.5.2 Habitat volume.

1.6.1 Condition of the typical species and communities.
1.6.2 Relative abundance and/or biomass.
1.6.3 Physical, hydrological and chemical conditions.

1.7.1 Composition and relative proportions of ecosystem components

(habitats and species).

indigenous species, in particular invasive species)

is a biodiversity indicator in a narrow sense, even

2.1 (Abundance and state characterisation of non-

though its usability in biodiversity assessments can
be questionable. Criterion 2.2 (Impacts of non-
indigenous species), on the other hand, is a clear
pressure indicator for native biodiversity. Table 3.3
presents Descriptor 2 and the relation of its GES
criteria with Descriptor 1.

Table 3.3. Biodiversity relevant indicators proposed under Descriptor 2.

Descriptor 2: Non-indigenous species introduced by human activities are at levels that do not adversely

alter the ecosystem
GES criteria

2.1 Abundance and state char-
acterisation of non-indigenous
species, in particular invasive
species.

2.2 Environmental impact
of invasive non-indigenous
species.

Proposed GES indicators

2.1.1 Trends in abundance, temporal
occurrence and spatial distribution in

the wild of non-indigenous species, par-
ticularly invasive non-indigenous species
(notably in risk areas) in relation to the
main vectors and pathways of the spread-
ing of such species.

2.2.1 Ratio between invasive non-indige-
nous species and native species in some
well-studied taxonomic groups (e.g. fish,
macroalgae, molluscs) that may provide
a measure of change in species composi-
tion (e.g. further to the displacement of
native species).

2.2.2 Impacts of non-indigenous invasive
species at the level of species, habitats
and ecosystem, where feasible.

Relation to biodiversity criteria

Not directly applicable. Invasive species
might change biodiversity by filling up
niches previously not filled by ‘native’
species in the young Baltic ecosystem.
Thus, there is a relation to D1 by describ-
ing species and populations.

State indicator of non-indigenous
species, Pressure indicator on other
biodiversity components.
Habitat/Community condition (e.g. 1.6.2).
Population distribution, size and condi-
tion (1.1, 1.2, 1.3).

An impact/pressure indicator for native
species and communities.



3.1.3 Food webs - Descriptor 4

The MSFD criteria for food webs (Descriptor 4)
are closely related to the criteria of the biodiver-
sity descriptor. The food web descriptor, however,
focuses more on functional aspects than the state
and structure of species and communities. An

exception is criterion 4.3 (Abundance/distribution

of key trophic groups and species) which reflect

the state of certain components of biodiversity, but
also calls for an identification of a set of key trophic
groups and species. Table 3.4 presents Descriptor 4
and the relation of its GES criteria with Descriptor 1.

Table 3.4. Biodiversity relevant indicators proposed under Descriptor 4.

Descriptor 4 Food webs: All elements of the marine food webs to the extent that they are known, occur at normal
abundance and diversity, and are at levels capable of ensuring the long-term abundance of the species and the reten-
tion of their full reproductive capacity.

GES criteria Proposed GES indicators Relation to biodiversity criteria
4.1 Productivity of key species or  4.1.1 Performance of key predator species Species/Population condition (1.3.1).
trophic groups. (mammals, seabirds) using their produc-

tion per unit biomass (productivity).

4.2 Proportion of selected 4.2.1 Large fish (by weight).

species at the top of food webs.

Species/Population condition (1.3.1)
Ecosystem level/Ecosystem structure
(1.7.1).

4.3 Abundance/ distribution of ~ 4.3.1 Abundance trends of functionally Species/Distribution or Populations size
key trophic groups and species.  important selected key trophic groups/ (1.1.2, 1.2.1) and Habitat/Distribution

species.

3.1.4 Seafloor integrity — Descriptor 6
Descriptor 6 shares elements with the biodiversity
descriptor although it is partly focused on human
pressures. Criterion 6.2 (Condition of benthic com-
munities) directly overlaps with indicators under
Descriptor 1, particularly criterion 1.6 (Condition

area (1.4.1,1.4.2, 1.5.1).

criterion 6.1 (Extent of seabed disturbance) is
linked to the distribution and intensity of human
activities, thus reflecting pressures for biodiversity
components that depend on the seafloor integrity.
Table 3.5 presents Descriptor 6 and the relation of
its GES criteria with Descriptor 1.

of habitats and associated communities), while

Table 3.5. Biodiversity relevant indicators proposed under Descriptor 6.

Descriptor 6 Sea floor integrity: Sea-floor integrity is at a level that ensures that the structure and functions of the
ecosystems are safeguarded and benthic ecosystems, in particular, are not adversely affected.

GES criteria Proposed GES indicators Relation to biodiversity criteria
6.1 Physical damage, having Type, biomass and areal extent of rel- Habitat distribution (1.4) or extent
regard to substrate characteris-  evant biogenic substrate. (1.5).

tics.

Extent of the seabed significantly A measure of the impact on the sea-
affected by human activities for the dif-  floor.
ferent substrate types.
6.2 Condition of the benthic Presence of particularly sensitive and/or ~ Habitat/Community condition
community. tolerant species. (1.6.1, 1.6.2).

Multi-metric indexes assessing benthic
community condition and functionality,
such as species diversity and species rich-
ness as well as the proportion of oppor-
tunistic to sensitive species.

Proportion of biomass or number of indi-
viduals in the macrobenthos above some
specified length/size.

Parameters describing the characteristics
(shape, slope and intercept) of the size
spectrum of the benthic community.

21



22

3.1.5 Differences and similarities
between the BSAP biodiversity
objectives and the MSFD biodiversity
criteria

The biodiversity goal of the BSAP is to reach “a
favourable conservation status of the Baltic Sea
biodiversity”. The expression favourable conserva-
tion status stems from the EU Habitats Directive
(92/43/EEC) and infers that habitats and species
should be likely to exist in a foreseeable future. This
goal is in line with Descriptor 1 of the MSFD, which
stipulates that “biological diversity is maintained”.

The biodiversity segment of the BSAP is further

described through three ecological objectives:

—Viable populations of species;

—Thriving and balanced communities of plants and
animals; and

—Natural marine and coastal landscapes.

Thus, both the HELCOM BSAP and the EU MSFD

recognise that biodiversity must be addressed at

different levels. In practice, the different levels

addressed by the BSAP cover:

—Species - including genetic aspects;

—Communities - including habitat-forming species;
and

—Landscapes — including broad-scale abiotic and
biotic habitats.

In turn, the MSFD addresses biodiversity at the

levels of:

—Species — including genetic aspects;

—Habitats — including abiotic characteristics and
associated biological communities; and

—Ecosystem — including the composition and rela-
tive proportions of habitats and species.

The BSAP and the MSFD address biodiversity

in similar ways with only minor inconsistencies
between the two approaches. The MSFD level
related to the extent of habitats is, for example,
addressed under ‘landscapes’ in the BSAP
scheme. The MSFD level related to the ecosystem
structure is not explicitly addressed in the BSAP,
although indicators related to the composition of
habitats and species composition are, in practice,
addressed under ‘Communities’ in the HELCOM
BSAP scheme. The difference between the two
approaches does not hinder the development of
individual indicators - biodiversity indicators devel-
oped under one framework can be used for the

other. Thus, the HELCOM CORESET project has
been able to fulfil the demands of both frame-
works through one process.

In the BSAP, the non-indigenous species (Descrip-
tor 2) have been included under the maritime
segment (the management objective No intro-
ductions of alien species from ships). In the
CORESET project, the JAB decided that it should be
addressed under biodiversity (see Section 3.1.2).

Descriptors 4 (Food web) and 6 (particularly cri-
terion 6.2 Condition of benthic communities) are
not separately mentioned in the HELCOM BSAP.
Since the definition of biodiversity in the BSAP is
wide, the assessment of these descriptors does
not create any conflict between the BSAP and
MSFD schemes.

3.2 Human-induced
eutrophication

GES Descriptor 5 describes the marine environment
without human-induced eutrophication:

“Human-induced eutrophication is minimised,
especially adverse effects thereof, such as losses
in biodiversity, ecosystem degradation, harmful
algal blooms and oxygen deficiency in bottom
waters.”

This Descriptor is comparable to the HELCOM
strategic goal for eutrophication: “Baltic Sea unaf-
fected by eutrophication”, but less strict.

The EC decision document divides Descriptor 5
into three themes: 5.1 nutrient levels; 5.2 the
direct effects of nutrient enrichment; and 5.3
indirect effects of nutrient enrichment (Anon.
2010). The three criteria are broader than the
BSAP ecological objectives (Table 3.6), but are
not in conflict with each other. The BSAP ecologi-
cal objectives can be categorized in the same
scheme as the criteria. A practical difference is
that the BSAP ecological objectives are detailed
enough to be assessed with only one or a couple
of indicators.



Table 3.6. The MSFD GES criteria for eutrophication and the BSAP ecological objectives for eutrophication.

Descriptor 5. Human-induced eutrophication is minimised, especially adverse effects thereof, such as losses in biodi-
versity, ecosystem degradation, harmful algal blooms and oxygen deficiency in bottom waters

GES criteria
5.1 Nutrient levels.
5.2 Direct effects of nutrient enrichment.

5.3 Indirect effects of nutrient enrichment.

3.3 Hazardous substances

3.3.1 An overview of the MSFD GES
Descriptor 8

The MSFD qualitative descriptors for GES include
two descriptors (8 and 9) for the status of hazard-
ous substances and their effects (Tables 3.7 and
3.8). Descriptor 8 states that “Concentrations of
contaminants are at levels not giving rise to pollu-
tion effects”. The descriptor includes two criteria:
the concentrations of contaminants and the effects
of contaminants. The EC decision on the GES crite-
ria (Anon. 2010) only includes one broad indicator
for the criterion ‘concentrations of contaminants’
(see Table 3.7). The indicator obviously comprises
several substances in different matrices (e.g. water,
sediment and biota) and emphasises that the sub-
stance indicators should be comparable with the
list of Priority Substances under the Water Frame-
work Directive (Anon. 2000) and the subsequent
Priority Substances Directive (Anon. 2008 b), the
latter giving environmental quality standards for
the priority substances mainly in water. The EC
decision further states that other contaminants
which are considered significant should also be
taken into account.

The criterion ‘Effects of contaminants’ has

been given two indicators (see Table 3.7). The
first refers to state indicators which measure

the effects of contaminants on organisms (e.g.
changes in genes, cells, hormonal levels, general
health status, reproductive capacity and malfor-
mations), populations (decline), habitats (habitat
condition) or ecosystem functioning (inter-specific
relationships, changes in trophic chain). The
second is a pressure indicator, which has a ‘state
component’ referring to the physical effects of
polluting incidents.

BSAP ecological objectives

Concentrations of nutrients close to natural levels.
Natural level of algal blooms.

Clear water.

Natural distribution and occurrence of plants and
animals.

Natural oxygen levels.

3.3.2 An overview of the MSFD GES
Descriptor 9

Descriptor 9 states that: “Contaminants in fish
and other seafood for human consumption do not
exceed the levels established by Community legisla-
tion or other relevant standards.” It considers the
hazardous substances from the human point of
view - hazardous substances need to be assessed
against existing EU food safety standards. Food
safety standards are usually based on the dose
approach which has been transformed to concen-
trations, assuming an average consumption of fish
or other seafood. The proposed GES indicators for
this descriptor are given in Table 3.8.

The first indicator in the table is conceptually very
wide and comprises two components. The first,
‘actual levels of contaminants detected’, looks

at individual substance indicators, which can

be many; the second, 'number of contaminants
exceeding maximum regulatory levels’, summarizes
the substance indicators.

The second indicator is related to the previous indi-
cator; however, instead of looking at averages, it
focuses on the frequency of 'target exceedances’
at the substance level. It can thus be seen as a
stricter indicator since averages can sometimes
hide significant exceedances of safety standards.

The GES criteria and the proposed indicators for
both descriptors are conceptually wide and, thus,
permit regional solutions for the indicator develop-
ment and target setting. The regionally selected
set of substances and targets must be comparable
with the list of priority substances and target levels
given in the community legislation. This does not
hinder developing indicators that give additional
information, such as DDTs, PCBs and PFOS, which
are of special concern in the Baltic Sea but not
included in the current EU legislation. This is spe-
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cifically stated in the EC decision document (Anon. of which quantitative targets should be used for
2010); however, this does not give any inclination such substance indicators.

Table 3.7. Relations of hazardous substances GES criteria and GES indicators under Descriptor 8 and the
HELCOM BSAP ecological objectives for the hazardous substances.

Descriptor 8. Concentrations of contaminants are at levels that do not give rise to pollution effects.

GES criteria Proposed GES indicators BSAP ecological objectives
8.1 Concentrations of 8.1.1 Concentration of the above men- Concentrations of hazardous sub-
contaminants. tioned contaminants measured in the stances at natural levels.

relevant matrix (such as biota, sediment
and water) in a way that ensures compa-
rability with the assessments under Direc-
tive 2000/60/EC.

8.2 Effects of contaminants. 8.2.1 Levels of pollution effects on the Healthy wildlife.
ecosystem components concerned with
regard to the selected biological pro-
cesses and taxonomic groups where a
cause/effect relationship has been estab-
lished and needs to be monitored.

8.2.2 Occurrence, origin (where possi-
ble), extent of significant acute pollution
events (e.g. slicks from oil and oil prod-
ucts) and their impact on biota physically
affected by this pollution.

Table 3.8. Relations of hazardous substances GES criteria and GES indicators under Descriptor 9 and the
HELCOM BSAP ecological objectives for the hazardous substances.

Descriptor 9. Contaminants in fish and other seafood for human consumption do not exceed levels estab-
lished by Community legislation or other relevant standards.

GES criteria Proposed GES indicators BSAP ecological objectives
9.1 Levels, number and frequency 9.1.1 Actual levels of contaminants Safe seafood.
of contaminants. that have been detected and number

of contaminants which have exceeded
maximum regulatory levels.

9.1.2 Frequency of regulatory levels being

exceeded.

3.3.3 Differences and similarities
between the BSAP ecological objectives
and Descriptors 8 and 9.

The BSAP ecological objective “Concentrations of
hazardous substances close to natural levels”

This HELCOM ecological objective is comparable
with GES criterion 8.1 of the MSFD (Table 3.8).
The BSAP and MSFD define the target setting dif-
ferently - the BSAP states that the target should be
‘natural levels’ (e.g. for persistent organic pollut-
ants zero) while the MSFD allows the concentra-
tions to reach a level ‘not causing pollution effects’
(which is considered equivalent to the environmen-
tal quality standards). The quality standards devel-
oped for the WFD follow the reasoning of ‘pollu-
tion effects’, as they are based on visible effects in
sensitive organisms. The HELCOM BSAP, however,
gave also “intermediate targets”, which can be

seen as equals to environmental quality standards.
The thematic assessment of hazardous substances
used the environmental quality standards as
thresholds to define the boundary between good
status and moderate status (HELCOM 2010a).

BSAP ecological objective ‘Healthy wildlife’

The ecological objective ‘Healthy wildlife" is
covered by GES criterion 8.2, which measures the
effects of hazardous substances on wildlife. The
EC decision document (Anon. 2010) and the back-
ground document for the hazardous substances
in the BSAP> do not give specific guidance on the
targets that should be used in this case; however,
it is clear from the descriptor that pollution effects
on organisms or biological processes with well-

5 http://www.helcom.fi/stc/files/Krakow2007/HazardousSubstances _
MM2007.pdf



established cause-effect relationships to pollutants
should be targeted. This is mainly covered by the
first indicator of this criterion in the Commission
Decision (Anon. 2010). The second indicator calls
for measurements of the occurrence, extent and
impacts of pollution effects. In the HELCOM BSAP,
some management objectives under the maritime
segment also reflect the pressures behind the
pollution effects. These are 'Safe maritime traffic
without accidental pollution’, '"Minimum sewage
pollution from ships' and ‘Zero discharges from
offshore platforms’.

BSAP ecological objective ‘Al fish safe to eat’

The BSAP ecological objective and GES Descriptor
9 both encompass the safety of seafood for human
consumption. In the BSAP, targets for this ecologi-
cal objective have used the EU food safety stand-
ards. There is, however, a difference between the
rationales behind the BSAP and the MSFD: While
MSFD considers Descriptor 9 to deal only with
human consumption, the BSAP also includes fish-
feeding marine predators and thus considers the
consumption from the ecosystem point of view. In
the HELCOM thematic assessment of hazardous
substances, a choice was made to limit indicators
under this ecological objective to human consump-
tion because of practical reasons. In the MSFD, the
top predators are assessed under Descriptor 8.

It should be also noted that the substances under
Descriptor 9 are often the same as under Descrip-
tor 8 and the HELCOM ecological objective

‘Concentrations of hazardous substances close to
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natural levels'. The EU food-related target levels
are not as strict as the environmental quality
standards because food safety targets assume
that humans eat seafood only as part of their
nutrition while marine predators consume solely
seafood and are thus exposed to much higher
levels of contaminants.

BSAP ecological objective ‘Radioactivity at

the pre-Chernobyl level’

Radioactivity has not been explicitly addressed

by the MSFD GES descriptors and/or indicators.
However, the MSFD makes it clear that radioactiv-
ity should be included in the assessment of pres-
sures (i.e. discharges of radioactive substances as
in Annex lll, Table 2). In the HELCOM indicator
system, the cesium-137 indicator measures the
ecological objective for radioactivity. The target for
radioactivity in the Baltic Sea has been set by the
HELCOM MORS group (for cesium-137 in fish).

In conclusion, the HELCOM ecological objectives
and GES descriptors go almost hand in hand in

the case of hazardous substances. All indicators

in the HELCOM CORESET project can be devel-
oped to benefit both purposes. The difference in
the rationales behind the BSAP (close to natural
levels) and MSFD targets (no pollution effects) was
solved by the expert group in their first and second
workshops, where it was decided that the target
(defining the boundary for GES) will be set on the
basis of the MSFD rationale since the quality stand-
ards, in practice, are low enough to help progress
towards the BSAP target of ‘natural levels'.
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4.1 Terms and concepts used
in the MSFD

The central objective of the MSFD is to achieve
or maintain ‘good environmental status’ (GES)
of Europe’s marine environment by 2020;
further, Article 9 stipulates that GES should be
determined in each marine region. The criteria

4 What is good environmental status for
an indicator?

for assessing the extent to which GES is being
achieved are those outlined in the EC decision
document (Anon. 2010) (see Chapter 3). The
MSFD refers to two status classes: GES and the
status below GES (sub-GES). Thus, for each indi-
cator that is chosen to reflect GES, a definition of
GES must be established in order to use the indi-
cator in practice.



The MSFD links the definition of good environmen-
tal status to the concept of sustainable use:

‘good environmental status’ means the envi-
ronmental 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 safequarding the potential for uses
and activities by current and future generations
(Article 3 [5]).

The directive does not further define the term ‘sus-
tainable use’ in practical terms.

Furthermore, the MSFD stipulates that a compre-
hensive set of environmental targets and associ-
ated indicators should be established (Article 10),
where
‘environmental target’ means a qualitative or
quantitative statement on the desired condition
of the different components of, and pressures
and impacts on, marine waters in respect of
each marine region or subregion (Article 3 [3]).

An interpretation of Articles 9 and 10 and the
above-mentioned terms is on-going in a WG GES
drafting group co-led by Germany, for example, in
which several of the HELCOM Contracting Parties
are participating. The interpretation was not final-
ised during the CORESET indicator development.

In the HELCOM common principles for core indica-
tors, the boundary between GES/sub-GES should
be defined in qualitative and quantitative terms
and is referred to as the ‘target’ for the selected
indicators. However, it should be noted that the
word ‘target’ may be misleading under the MSFD
referring to Article 10, and in cases where the
status is already in GES and aim should be to
maintain the current status, which may be above
the target level. Therefore, the term 'GES bound-
ary’ is used synonymously with ‘environmental
target’ and is the preferred expression when
related to state indicators.

4.2 Comparison with other
classification systems

Environmental assessments aim at giving an
evaluation of the state - i.e. whether GES has
been reached or not. Preferentially, environmental
assessment should also provide information on
the direction of change, i.e. whether the state is
moving towards or from GES. As indicated above,
the MSFD does not define whether a binomial

or a more detailed classification should be used,
while the EU WFD (Anon. 2000) uses a five-level
classification to describe a more detailed status
of ecological status in coastal, transitional and
inland waters: the acceptable state is described
as 'high” and ‘good’ and the unacceptable classes
as 'moderate’, ‘poor’ and ‘bad’ (Figure 4.1).

The HELCOM thematic assessments have used a
similar five-class system. For the chemical status
in waters up to 12 nautical miles from the base-
line, the WFD uses a two-class system (good
chemical status achieved / not achieved).

Since the MSFD and WFD overlap in coastal
waters, it is important that the interpretation of
‘good status’ is in agreement between the two
directives. The CORESET project has discussed
and noted that this is not obviously the case; the
WEFD defines good status as only ‘slightly’ deviat-
ing from type-specific conditions and communi-
ties (2000/60/EC, Annex V, Table 1.2), while the
MSFD definition of GES is linked to ‘ecologically
diverse and dynamic oceans and seas which are
clean, healthy and productive within their intrin-
sic conditions’ as well as to ‘sustainable use’ as
presented above. For the time being, however,
the project has taken a pragmatic approach

and decided that for those indicators that have
previously been used in the implementation of
the WFD and are now also proposed to be used
as core indicators, the GES boundary should

be aligned with the good/moderate boundary
defined in the WFD. Thus, the range covered by
bad, poor and moderate is tentatively considered
as representing sub-GES while the lower range
limit of good status is considered to reflect the
boundary between GES and sub-GES. Likewise,
the GES boundary could tentatively be compared
to the boundary favourable-unfavourable conser-
vation status used in the Habitats Directive.
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MSFD
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HD Favourable

Unfavourable-Inadequate Unfavourable-Bad

Figure 4.1. Status classification in the Marine Strategy Directive (MSFD); the Water Framework Directive
(WFD); and the Habitats Directive (HD) and their possible relationship. Note that the MSFD uses the concept
‘Good Environmental Status’; the WFD ‘Good Ecological Status’; and the HD ‘Favourable conservation
status’. Current HELCOM assessment tools use a similar approach as the WFD for good ecological status.

The HELCOM CORESET project drafted qualita-

tive GES boundaries (see Annex 2) to facilitate the
development of quantitative targets/GES boundaries
for the proposed indicators in accordance with the
HELCOM common principles of core indicators,
targets and indicator integration methods endorsed
by HELCOM HOD 35/2011 (Tables 2.1 and 2.2).

4.3 Approaches for setting
GES boundaries

Discussions on different approaches to determine
the boundary between GES/sub-GES have been
given dedicated attention at the CORESET project
meetings. The HELCOM Secretariat and a number
of experts who participate in the CORESET working
teams also attended a "Workshop on approaches
to determining GES for biodiversity’ that was held
In November 2010 by the OSPAR ICG-COBAM
group who coordinate biodiversity aspects of the
MSFD within OSPAR. The approaches presented
below draw on the discussions and conclusions of
these meetings.

The approaches setting GES boundaries that have
been discussed can be divided into six main cat-
egories, of which the five former focus on setting
the GES boundary for biodiversity indicators.

Unimpacted state

4.31 Approach 1: Based on

an acceptable deviation from

a reference condition

In the HELCOM integrated assessment of
eutrophication (HELCOM 2009a), the predominant
approach to determine good status was to first
define a reference condition and second an accept-
able deviation from the reference condition which
defines the boundary of good/below-good status.
This approach is similar to the methods used in
the implementation of the WFD that required the
establishment of type-specific reference conditions
(Figure 4.2).

Ideally, the reference condition should reflect the

environmental condition when there is a lack of

human pressure or it is very low. The reference

condition can be based on, for example:

a) existing reference sites or populations that are
considered as unimpacted by human pressures;

b) historical records that date back to the time
when human pressures are considered as being
low or absent; or

¢) the output of modelling to derive the unim-
pacted state (e.g. modelled by using related vari-
ables where the reference condition is known).

The main drawback with this approach is the lack
of existing unimpacted sites in the Baltic Sea and

Deteriorating state, increasing pressure

T Acceptable deviation ‘T
Reference ‘GES boundary
condition

Figure 4.2. Target setting by a reference condition and an acceptable deviation. The unimpacted state
is set on the basis of an existing unimpacted condition or a historic unimpacted condition or a modelled

unimpacted condition.



historical data that date back to the prehuman
impact period. During the COBAM GES workshop,
this approach was considered as the most robust
for target setting related to seabed habitats, while
it was not considered an appropriate approach for
mammals, fish, birds and pelagic habitats due the
lack of historic data or unimpacted areas. Some old
hydrographic datasets exist for the Baltic Sea which
can, if appropriate, be used as a basis of modelling.

4.3.2 Approach 2: Based on an
acceptable deviation from a fixed
reference point/period

When it is not feasible to establish a reference con-

dition, the state at a fixed time point or time period

can be defined as a reference state to which future
assessments should be related to, for example:

a) to establish a reference period based on the first
years or a selected time period in the existing
data series; or

b)to establish a reference point based on the
current state.

As in approach 1, the GES boundary can be
derived by defining a certain acceptable deviation
from the reference period/point (Figure 4.3). Since
the reference period/point typically stems from a
time period when human pressures were already
present, the acceptable deviation can be expected
to be smaller than when using a reference condi-
tion as the starting point.

Unimpacted state

TAcceptabIe deviation

>

‘Reference
condition

TGES boundary

An inherent problem with this approach is that
the length of the data series typically varies
between organism groups, for example. This may
not be a problem when assessing the state of

a specific organism group or habitat over time.
However, when reference states are derived from
different time periods, the GES boundaries for
different organism groups and habitats may be
incompatible with each other. Nevertheless, the
establishment of a reference state at a fixed time
point/period was the most commonly used prac-
tice in the previous HELCOM pilot studies of bio-
diversity since relatively long data series (decades)
exist for several organism groups.

Defining the reference state as the current state
is a practical approach; however, it masks pre-
vious deteriorations in the range, extent and
condition of habitats and species. Therefore, this
approach should preferentially be accompanied
with other approaches such as the use of other
variables extending farther back in time, mod-
elling, or expert judgment. In such a case, the
target should be for no further deterioration and,
where appropriate and possible, for improvement
in the state. However, as some parameters may
show improved environmental status at present
(e.g. seal health), this approach may be very
appropriate.

Deteriorating state, increasing pressure

Figure 4.3. Target setting by a reference point/period. The reference point is set as the first point in a data

series or as the current time.
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4.3.3 Approach 3: Based on

an acceptable deviation from

a potential state

This type of reference state can be used when

an ecological condition, which is required to
sustain a certain species or population, is known
(Figure 4.4). The reference state can be based on,
for example:

a) the potential distribution or range, based on
physical and ecological conditions and knowl-
edge of the habitat requirements for the species

in question; or

Unimpacted state

Acceptable deviation ‘T

Potential - ‘GES boundary

state

b) the potential population size, based on the
knowledge of the carrying capacity of the
system.

The use of the potential range, population, etc. is

one of the recommended approaches for estab-

lishing reference values as required by the Habi-
tats Directive. For example, a habitat distribution
may increase, if existing pressures are reduced or
removed. As for approaches 1 and 2, the target

(favourable reference value in the Habitats Direc-

tive) is established by defining an acceptable devia-

tion from the potential state.

Deteriorating state, increasing pressure

Figure 4.4. Target setting by a potential state. The potential is based on, for example, the physical and
ecological conditions and knowledge of habitat requirements or carrying capacity.




4.3.4 Approach 4: Based on the
knowledge of physiological- or
population-related limitations

When using indicators that are related to the
health of a population or the population size, the
targets can potentially be set at known limitations
related to these features, for example:

a) the average reproduction rate based on the
knowledge of healthy populations;

b) population size limitations based on the knowl-
edge of sustainable recruitment levels; or

) physiological limits to certain physic-chemical
conditions such as hypoxia.

This category of targets can be set based on exist-
ing knowledge or the modelling of conditions in the
absence of significant pressures without defining a
reference condition or reference point. This type of
target setting has not been widely used in the previ-
ous HELCOM assessments. The GES criteria for the
Biodiversity descriptor can include targets related

to physiology, for example, by including ‘condition’
among the aspects to be reflected in the indicators
(Anon. 2010). The MSFD definition of GES, as linked
to sustainable use, also contains the possibility to
consider safe biological or precautionary approach
limits, for example, as GES boundaries without refer-
ence to historic conditions.

Deteriorating state
Indicator value

4.3.5 Approach 5: Targets based on
temporal trends

In many cases, it may be feasible to develop indi-
cators that reflect a change in the environment
over a time period; if so, the target may reflect

the direction and/or amount of change. As in the
previous approaches, the target can be a fixed
value (i.e. slope of the change) or a range of values
(i.e. a variation of the slope). The advantage of this
approach is that ‘trend indicators’ may be easier
to develop and a certain slope of change can be
set as a GES boundary on the basis of ecological
reasons, political decisions (e.g. the year when

GES should be achieved) or for predefined shorter
periods (after which the slope will be re-evaluated)
such as the MSFD's six-year implementation cycle.
The trend-based GES boundaries can also serve as
an intermediate approach before exact GES bound-
aries have been identified and validated.

There are, however, at least three disadvantages
which should be considered before applying this
approach: 1) in order to set a slope, a target point
must be set at the end of the temporal scale (see
Figure 4.5); 2) the slope target can only be an inter-
mediate target since the change cannot continue
forever; and 3) the slope does not explicitly define
GES but rather a desired direction towards GES.

A practical solution would be to set an intermedi-

ate target that could be used to set the slope of
the change.

Intermediate
/. target

2000 2005

> years

2010 2015 2020

Figure 4.5. Target setting by using slopes of temporal trend curves. The green line reflects progress
towards GES; trends below the slope would thus indicate sub-GES and vice versa.
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4.3.6 Approach 6: Biological effects
on the condition of an organism

GES boundaries can be directly set on the basis

of adverse effects of a pressure on individual
organisms without using reference conditions

and acceptable deviations from it. Although the
measurements are made at the organism level, the
aim is to follow population-level impacts; for this
reason, the approach is highly relevant for target
setting in environmental assessments. Even though
it is mainly restricted to measure the impacts of
hazardous substances, this approach is also appli-
cable to the impacts of noise, marine litter and
even changes in the abiotic environment (hydro-
graphical changes, oxygen levels, etc) (Figure 4.6).

The target levels in the assessments of hazardous
substances follow this approach exclusively. They
are based on field and laboratory measurements
on the effects of specific substances on viability,
reduced reproductive output or other reduced
condition of organisms. Such targets include
Environmental Quality Standards; specific Quality
Standards; Environmental Assessment Criteria;
Background Assessment Criteria; and Effect
Range Low.

This approach also includes targets for indicators
that measure the biological effects of hazardous
substances. These indicators, however, do not

measure the levels of specific substances; rather,

Unimpacted state

they measure the impacts of a substance, sub-
stance group or a mixture of substances on an
organism. The effects are measured at the enzy-
matic, sub-cellular, cellular, tissue, organism or
population levels. The organism- and population-
level measurements mainly focus on reproductive
failures.

4.3.7 GES boundary depends on

the type of the pressure response

The previous approaches in this section focused

on the linear responses of an indicator to anthro-
pogenic pressures; however, in the environment,

a linear response is only one potential response
among several others (e.g. unimodal, exponential
and S-type). Furthermore, the use of a single target
and thus two status classes is based on an assump-
tion of a unidirectional response. However, ‘good
status’ is not necessarily located at one end of a
numeric scale. For sprat (Sprattus sprattus), for
example, a small population size may be a sign of
intensive fishing, whereas a large population size
may be a sign of low predation by cod - also a bad
sign from the ecosystem perspective (Figure 4.7).
In this case, GES could be defined as a range with
sub-GES located at two ends of the numeric scale.
This is potentially relevant for a number of indica-
tors - such as population size, biomass and produc-
tivity - that are influenced by both bottom-up and
top-down processes.

Deteriorating state, increasing pressure

No effects No acute, but
measured some chronic
effects

Some acute Many acute
and chronic and chronic
effects effects

Figure 4.6. Target setting by measuring the effects of a pressure on the condition of an organism. Several
of the existing environmental targets have been placed at the level where acute effects do not occur and
only few chronic effects are found. The targets are also often set on the basis of their biomagnification in

the food chain.

¢ GES boundaries ¢

Deteriorating state

Unimpacted state

Deteriorating state

Figure 4.7. Bidirectional response of an indicator to environmental pressures.



4.4 Some general comments
on target-setting approaches

It should be noted that when the above-mentioned
approaches have been applied, for example in the
implementation of the WFD, a combination of
approaches were used based on a combination of
historic data, statistical approaches and modelling.
In addition, an element of expert judgement is
usually a component in all approaches. A conclu-
sion from the OSPAR ICG-COBAM GES workshop
was that expert judgement plays a valuable and
useful role in target setting - although care should
be taken to make the process transparent. The
latter was also emphasized by the CORESET Joint
Advisory Board.

For the three first approaches, it should be noted
that while the use of a reference condition, refer-
ence point/periods and potential states are useful
when establishing the optimal state under given
conditions, it is the acceptable deviation that is the
pivotal definition. This is because it is this value
that determines the GES boundary, taking into
account the natural variability of the parameter
while allowing for a ‘sustainable use of the marine
environment’, as given in the MSFD.

One of the principles for the core indicators is that
HELCOM's core indicators respond to anthropo-
genic pressures (Table 2.1). Ideally, therefore, each
indicator should have a specific response gradient
to a pressure or a mixture of pressures. On this
response gradient, a threshold may exist which can
be proposed as the boundary between GES and
sub-GES. However, in many cases such thresholds
cannot be detected and all too often the rela-

tion between the pressures and state indicators

is not well established. Therefore, more theoreti-
cal approaches need to be used in order to find
the boundary for GES. When long-term data sets
have been available, a statistical approach - taking
natural variation into account - has often been
used to determine the boundary between good/
below-good status, as in the implementation of
the WFD and the recent HELCOM assessments.

4.5 Decisions on GES
boundaries by the
biodiversity expert group

4.51 GES boundaries should not

be in conflict with existing policy
decisions

The CORESET project has concluded that it is
important that GES boundaries are not in conflict
with the existing policy decisions. Of direct rel-
evance for biodiversity is the decision in the Baltic
Sea Action Plan (BSAP, HELCOM 2007) where the
Contracting Parties to HELCOM have provisionally
agreed on nutrient load reduction targets that are
linked to an agreement on desirable water trans-
parencies in the different sub-basins of the Baltic
Sea. The agreed water transparencies can thus be
viewed as the target for GES as regards this param-
eter/indicator. Good status of water transparency
was last met in the Baltic Sea during the 1970s and
1980s. In some sub-basins like the Bothnian Sea
and Bothnian Bay, water transparency is at good
status even today; for this reason, no BSAP nutri-
ent reduction requirements are targeted to them.
In the thematic assessment of eutrophication
(HELCOM 2009 a), GES for chlorophyll a and inor-
ganic nutrient concentrations have been specifically
defined for the sub-basins.

These already agreed definitions of GES may

affect several of the indicators discussed in the
project, such as the lower depth distribution of
macrophytes; the biomass ratio of perennial/oppor-
tunistic macrophytes; indicators related to phy-
toplankton community composition; herbivorous
zooplankton; and macrozoobenthic communities.

Biomass targets for spawning stock biomass (SSB)
of commercially exploited fish species have been
set to safeguard a viable population of a fish popu-
lation, taking into account annual reproductive and
growth parameters. The targets for the maximum
sustainable yield (MSY) include the aspect of allow-
able fishing mortality. These policy advice targets
for SSB or MSY will influence large zooplankton
biomass/abundance and food web related fish indi-
cators, for example.

The EU Habitats Directive (HD) (Anon. 1992)
requires an assessment of favourable conservation
status (FCS) of habitats given in the directive. The
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GES boundaries of core indicators should not be in
conflict with FCS thresholds.

The EU Birds Directive (Anon. 2009) gives objec-
tives for a number of breeding birds in Special
Protection Areas (SPAs). Its assessment scale is cur-
rently under preparation and will possibly be in-line
with the HD-classification system. The Birds Direc-
tive does not define GES - it defines the target to
maintain all wild living bird species. Adverse effects
from human activities shall be avoided and will be
part of programmes of measure.

4.5.2 GES boundaries should
consider interlinkages between the
proposed core indicators

Several of the proposed core indicators within the
CORESET project are interlinked with each other,
especially those that are related to abundance,
biomass or the productivity of species (Figure 4.8).
For these indicators, it is necessary to analyse
whether the proposed definitions of GES are
compatible with each other. Ultimately, while the
proposed indicators are all linked to each other,

Blubber thickness of

examples of obvious interlinkages between indica-

tors discussed during the course of the project are:

— Zooplankton biomass - affected, for example, by
chlorophyll a and size of fish stocks consuming
zooplankton;

— Relative abundance of cyprinids - affected by
chlorophyll a and macrozoobenthos abundance/
biomass;

— Relative abundance of piscivorous fish - affected
by the population size of prey stocks and seals
and predatory seabirds;

— Growth rate of populations of marine mammals
- affected by the size and quality of fish stocks;
and

— Population abundance of seabirds - affected
by the biomass of fish, macrozoobenthos and
plants.

Eventually, GES of all the core indicators must be
‘calibrated’ to ensure that they are compatible with
each other. At this time point, such evaluation can
only be made based on expert evaluation while,
optimally, a dedicated modelling effort should be
used to address the compatibility between the GES
of different indicators.

: Fish trophic index Trends in arrival of new NIS
marine mammals
Preganancy rate of Proportion of
marine mammals large fish
Populgtlon growth of Fish trophic group Copepod biomass
marine mammals abundance

White-tailed eagle
productivity

Abundance of
wintering seabirds

Fish diversity

Biomass of
microphageous zpl

Fish species abundance

Fish mean size

Distribution of
wintering seabirds

Abundance of
breeding seabirds

Macrozoobenthic
indices

Depth distribution of
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Figure 4.8. Interlinkages of core indicators, particularly trophic relationships and interlinkages between
GES boundaries. Selected candidate indicators have been included (dashed boxes). Although the indicators
for non-indigenous species have obvious links to many other indicators, they do not have consequences to

GES boundaries.



4.5.3 GES boundaries are affected
by regime shifts

Several studies have indicated pronounced regime
shifts in the Baltic Sea ecosystem, i.e. relatively
sudden changes in the structure and function of
the system (Osterblom et al. 2007, Méllmann et
al. 2008). Some of these shifts have been linked to
human pressures such as eutrophication, fishing
and hunting, whereas some are also linked to
changes in the climate. If using historical data as
a basis for defining GES, data series of different
lengths will thus cover different regimes in the
Baltic Sea.

The ICES Working Group on Integrated Assess-
ment of the Baltic Sea (WGIAB) has analysed
long-term data sets from the Baltic Sea and
detected a particularly strong period of reorgani-
sation - detectable in all major basins of the Baltic
Sea - between 1987 and 1989 (ICES 2011 a). This
change has primarily been linked to increases

in temperature and decreases in salinity caused
by climate-driven changes. These changes have
definite implications for biodiversity since the
variation in climate affects the intrinsic proper-
ties of the sea and thus changes the conditions
for proliferation of species and habitats. In this
context, it should also be noted that the objective
of Descriptor 1 is that “the quality and occurrence
of habitats and the distribution and abundance
of species are in line with the prevailing physi-
ographic, geographic and climate conditions”._

To avoid this particular problem of non-compa-
rable GES boundaries, the CORESET biodiversity
expert group discussed whether it would be pos-
sible to determine GES as being set to a specific
time period for all indicators (see Section 5.3.2).
However, this option was discarded because: 1) the
approach would limit use of historical data to the
length of the shortest data series, which only dates
back to the 1980s for some of the proposed core
indicators; 2) different organism groups respond at
different temporal and spatial scales, at times with
considerable lag; and 3) the impact of different
anthropogenic pressures on different components
has varied over time.

The project discussed the use of a pragmatic
approach for taking eventual regime shifts in to
account by conditioning the GES boundaries,
i.e. to define under which circumstances the

proposed GES boundaries are applicable. For
example, if the physiological limitation as regards
salinity is known for a certain species, the GES
can be conditioned by defining within which
salinity range the GES applies.

4.5.4 Taking natural fluctuation

into account when determining GES
boundaries

When determining GES, natural variation has to be
taken into account. In the current HELCOM assess-
ment tools, this was considered when setting the
‘acceptable deviation’ from the defined reference
condition. The acceptable deviation is ideally based
on dose-response relationships when being set

for nutrients and primary producers, for example.
As stated, however, the determination of GES is
not limited to the use of reference conditions and
acceptable deviation - a GES boundary can also

be set directly. In fact, for hazardous substances,
targets have been set on the basis of various 'no-
effect concentrations’. Setting aside the accept-
able deviation in setting the GES boundary does
not mean, however, that natural variation can be
neglected. While a harmonized method to address
natural variation should be strived for, it was not
possible to explore and conclude this matter during
the time course of the CORESET project. The
assessment cycles of the BSAP and MSFD should
be used to check and, if necessary, re-adjust the
GES boundaries with new information on natural
variation within the indicator (see Section 4.5.3
on regime shifts).

4.5.5 Concluding discussions on

GES boundaries by the biodiversity

expert group

In summary, the most important issues discussed

and concluded during the CORESET biodiversity

expert group meeting were:

—that it is not possible to decide on one approach
for defining boundaries for GES for all core
indicators - the approaches will differ between
indicators and this is warranted based on both
ecological as well as practical considerations;

— there is a need to consider natural variability
when defining the GES boundary;

— there is a need to consider defining GES as a
range rather than a boundary when the response
to deteriorating conditions may be bi-directional;




— there is a need to align GES boundaries between
core indicators to avoid GES conflicts (including
ensuring the equivalence of acceptable deviation
values across indicators);

— there is a need to consider regional and temporal
differences within an indicator;

— the GES boundaries should heed and, if suit-
able, be anchored in existing policy decisions,
for example water transparency as agreed in the
BSAP or habitat extent as given by the Habitats
Directive; and

— when relevant, it should be considered to condi-
tion the GES boundaries, i.e. to re-evaluate them
if the intrinsic conditions (e.g. salinity) change
above given limits;

The proposed GES boundaries for the biodiversity
core indicators are presented in Chapter 6; Annex
2; and Part B of this report (HELCOM 2012 a).

4.6 Decisions concerning
GES boundaries in the
hazardous substances
expert group

The hazardous substances expert group decided
already in the first meeting that it is beyond the
capacity of the group to develop new GES bounda-
ries. Instead, the group concentrated on finding
existing targets such as Environmental Quality
Standards (EQS) or specific Quality Standards (QS) of
the WFD, OSPAR Environmental Assessment Crite-
ria (EAC) or Background Assessment Criteria (BAC)
and the US Effect Range - Low values (ER-L). Some
substances that are relevant for the marine ecosys-
tem do not have EQS targets for preferred matrices
(biota and sediment) given by the Priority Substance
Directive. In such cases, there are other quantita-
tive targets available. EAC and BAC are quantitative
targets developed by OSPAR. Other quantitative
targets, for example those used in US EPA and
NOAA for marine, coastal or freshwaters (Effect
Range - Low), can also be used; however, it should
be further studied how applicable they are to the
Baltic Sea conditions. The EAC and the US values are
based on the lethal doses of hazardous substances
for sensitive benthic invertebrates and the use of the
precautionary principle. The EQS values are often
lower for seawaters than for freshwaters because of
a cautionary factor which was applied if there are
too few impact studies in marine environment.

The group acknowledged the different objectives
of the BSAP ecological objective Concentrations
of hazardous substances at natural levels and the
EU target in the MSFD, which aims at ‘levels not
causing pollution effects’. It was decided to follow
the EU objective since most of the target levels
have been developed according to this principle
(except BAC). The group established that although
the HELCOM BSAP objective is the ultimate aim,
they noted that it may be more relevant for metals
(natural elements) than for synthetic substances
which should have the ultimate level of zero in the
environment.

When deciding the different targets, the group
gave priority to those EQSs that are specifically
mentioned in the MSFD and have a legally binding
role in the region. The specific Quality Standards
(QS), which are equivalent targets in all other
matrices except that of an EQS but are not legally
binding, were used with a similar preference. Both
are currently being developed for many priority
substances under the WFD WG-E.

The group also closely followed the revision of
the list of priority substances in the WFD WG E
because some of the selected core indicators were
not among the agreed EU priority substances,
even though there is a draft revision list of them
(see Chapter 5 for further discussion). For these
substances, it was decided that the draft EQS/

QS targets will be proposed as provisional GES
boundaries, albeit they were not yet agreed in the
EU. These will need to be revisited in light of the
progress in the EU on developing these EQS/QS
and experience gained in their application in the
marine environment.

There are substances that are highly relevant to the
Baltic environment but are not the EU Priority sub-
stances list (or on the revision list), such as some
polyaromatic hydrocarbons (PAH) and cesium-137.
Moreover, because some substances are only water
targets available in the current or proposed EQS
scheme, EAC or ER-L targets had to be chosen (e.g.
DDE in sediment and biota).

The selected GES boundaries for the hazard-
ous substances core indicators are presented in
Chapter 7.



5 The HELCOM CORESET approach for
selecting core indicators

The selection of the set of core indicators for carried out by experts working on different indi-
biodiversity and hazardous substances in the cators. In this section, the structure of the project
HELCOM CORESET project was a structured expert group and the process of selecting the
process that was initiated by HELCOM Heads of core indicators for the two themes are discussed.
Delegation, coordinated by the Secretariat and




5.1 Structure of the CORESET
project

The CORESET project was divided into two work
packages: biodiversity and hazardous substances
(Figure 5.1, Table 5.1). The HELCOM Contracting
Parties nominated experts to both packages to
form two expert groups. The task of the hazardous
substances group was more straightforward and
thus no division into smaller teams was necessary;
for biodiversity, however, further grouping was
necessary due to the wide scope of the issue.

The biodiversity group decided that the develop-
ment of indicators should be carried out by six
teams who would each focus on:
1. Mammals
2.Birds
3.Fish
4.Pelagic habitats

(including associated communities)
5.Seabed habitats

(including associated communities)
6.Non-indigenous species

The reason for organising the biodiversity teams by
organism groups and habitats according to Annex

Il Table 1 (MSFD) rather than the MSFD descrip-
tors is the apparent overlap between several of the
MSFD descriptors (see Chapter 3). This structure
was therefore considered to provide synergetic
effects. It was decided that the teams’ work should
result in a list of candidate indicators to be further
discussed during the meetings of the biodiversity
expert group. It was also decided that ‘key species’
and ‘'key trophic groups’ should be defined by

the working teams to facilitate the development

of indicators, particularly for Descriptor 4 (Food
webs), in which several of the proposed criteria and
indicators are related to these concepts. Although
no separate working team was established for food
web indicators, experts from several teams joined
in cross-sectoral discussions related to Descriptor 4
during the workshops.

The CORESET work was steered by the HELCOM
Joint Advisory Board of the CORESET and TARGREV
Projects (JAB). HELCOM JAB also functioned as the
coordination platform of the regional implementa-
tion of the MSFD in the Baltic Sea. At the higher
level, the HELCOM Monitoring and Assessment
Group (MONAS) and the HELCOM Heads of Del-
egation (HOD) followed the work and steered or
accepted the critical steps of the process.

HELCOM Heads of Delegations

HELCOM Monitoring and Assessment Group (MONAS)

Joint Advisory Board for the HELCOM CORESET and TARGREV Projects (JAB)

CORESET CORESET
biodiversity group hazardous substances group
Te;?ml\:lnaarll: ¢ Team Seabirds Team Fish

MONAS
eutrophication core
indicators group

HELCOM TARGREV
project

. Team
Team Seabed Team Pelagic Non-indigenous
habitats and habitats and -
o o pecies
communities communities

Figure 5.1. Structure of the HELCOM CORESET project and their relation to other HELCOM bodies.

Table 5.1. Number of experts in the HELCOM CORESET expert groups on the basis of the participation on

meetings.
DEN EC EST FIN

substances group

Biodiversity group 7 1 1 6 9

GER

Hazardous 1 3 7

LAT LIT POL RUS SWE Other Total
1 3 4 1 4 3 27
3 4 5 1 21 7 65



Coordination with the eutrophication experts
developing the core indicators under the
HELCOM MONAS was assured by regular infor-
mation exchange between the two processes.
As eutrophication core indicators are in a more
advanced stage, the CORESET groups followed
their good experience in many cases. The project
also followed the scientific work carried out in the
HELCOM TARGREV project, which reviews and
possibly revises the GES boundaries for the Baltic
eutrophication core indicators.

The CORESET project also followed the work

being carried out in OSPAR ICG-COBAM, OSPAR
CEMP and ICES (e.g. WGIAB and SGEH) as well as
coordinated discussions of EU Member States in
the interpretation of the MSFD (e.g. the document
“Common understanding of (Initial) Assessment,
Determination of Good Environmental Status (GES)
& Establishment of Environmental Targets”).

In addition, members of the HELCOM ZEN QAI
and HELCOM FISH-PRO projects as well as
HELCOM SEAL EG have also contributed to the
biodiversity groups.

5.2 Project workshops,
meetings and documents

Although the CORESET project has mainly worked
intersessionally, the expert groups had held seven
workshops by autumn 2011 (Table 5.2). The
hazardous substances group met three times
during 2010-2011 and a fourth workshop was
scheduled for January 2012 to ensure the opera-
tionalisation of the core indicators. The biodiver-
sity group organised four workshops during the
same period. The focus teams had no obligation
to meet separately since many of the participat-
ing experts did not have the resources to travel.
However, the teams communicated via email and
met unofficially to exchange views. HELCOM

JAB met four times during the indicator develop-
ment period in 2010-2011. The second phase of
the project, starting in autumn 2011, will have
another series of workshops.

One of the key elements in the success of the
indicator development was the project docu-
ments developed by the project’s staff and
national experts. Their development was guided by

HELCOM JAB and MONAS with the experts pro-
viding input both intersessionally and during the
workshops. The guidelines and other project docu-
ments ensured that the tasks were clear and the
products comparable. They also allowed HELCOM
JAB, other HELCOM bodies, experts outside the
region as well as other interested parties to follow
the process and provided material for this report.

Table 5.2. Meetings of the HELCOM CORESET project.

Time and place Meeting

20-21 September 2010, Stockholm HELCOM JAB 1/2010

20-21 October 2010, Hamburg HELCOM CORESET HS 1/2010
3-4 November 2010, Helsinki HELCOM CORESET BD 1/2010
2-3 February 2011, Helsinki HELCOM CORESET HS 2/2011
16-18 February 2011, Gothenburg HELCOM CORESET BD 2/2011
21-22 March 2011, Berlin HELCOM JAB 2/2011

31 May — 1 June 2011, Klaipeda HELCOM CORESET HS 3/2011
15-17 June 2011, Riga HELCOM CORESET BD 3/2011
27-28 June 2011, Warsaw HELCOM JAB 3/2011

12-13 September 2011, Copenhagen HELCOM CORESET BD 4/2011
4 October 2011, Vilnius HELCOM JAB 4/2011

5.3 The process for
the selection of biodiversity
core indicators

The identification of a set of core indicators for the
Baltic biodiversity followed a coherent and struc-
tured process, as agreed during the first expert
workshop of the biodiversity expert group. Biodi-
versity being an object of huge complexity — even
in the species-poor Baltic Sea — was considered a
challenging subject. The group based its work on
the reports of the MSFD GES Task Groups 1, 2, 4
and 6 (Cochrane et al. 2010, Olenin et al. 2010,
Rogers et al. 2010, Rice et al. 2010), the HELCOM
common principles of core indicators (see Section
2.3) and the EC decision document (Anon. 2010).
They approached the selection of indicators from
three aspects:
— functional groups and predominant habitats,
including key species;
— impacts of anthropogenic pressures on the func-
tional groups and predominant habitats; and
— the availability of monitoring.

5.3.1 The functional groups,
predominant habitats and key species
The functional groups and predominant habitats
were first based on the proposals present in the
report of the EU MSFD GES Task Group 1 (Cochrane
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et al. 2010) and then adapted to Baltic conditions
by the biodiversity group (Tables 5.4 and 5.5).
These functional groups and predominant habi-
tats should form the basis of the monitoring and
assessment of the status of biodiversity as they are
intended to cover the range of biodiversity in the
marine regions of the EU member states. The aim

is that there should be indicators that can be used
to assess the status of each functional group and
predominant habitat, and should adequately reflect
the relevant GES criteria and the pressures to which
they are subject. However, with the limited time of
the project, it has not been possible to fully define
the range of indicators needed. Nevertheless, in a
few cases, single indicators can be applied to several
functional groups or habitat types.

According to the Commission Decision (Anon.
2010), individual species of fish, mammals and
birds are to be assessed at the species or popula-
tion level, while other biodiversity components
should be assessed at the community level in
association with their habitat. The latter category
includes fish (when strongly associated with
seabed habitats), phytoplankton, zooplankton,
angiosperms, macroalgae and the invertebrate
benthic fauna (cf. MSFD, Table 1 Annex lll). The
functional groups of fish, mammals and birds can
be assessed by using the community criterion (i.e.
considering species composition and relative abun-
dance issues within the functional group).

The predominant habitats should first be divided
into seabed and water column habitats. For the
seabed habitats, the TG 1 report (Cochrane et al.
2010) proposes to use coarsely-defined habitat
classes which are correlated to the high-level
habitat classes of the European EUNIS classifica-
tion scheme. In the Baltic Sea, the current EUNIS
classification is considered unsuitable for MSFD
purposes. However, the EUSeaMap project, in col-
laboration with biotope experts of the Project for
Completing the HELCOM Red List of Species and
Habitats/Biotopes, has developed a proposal for a
Baltic Sea EUNIS classification. The coarse habitat
classes from this proposal, which are proposed as
the predominant habitat types for MSFD purposes,
are shown in Table 5.5 and have been used in the
CORESET project. This does not exclude the possi-
bility to further specify more detailed habitat types.
The directive has the provision to also assess and
report on ‘special habitats’ such as those on the
HELCOM Red List.

The pelagic (water column) habitats are simply
divided into coastal and offshore waters, using the
1 nautical mile delineation of the WFD to separate
the two water types. This simple division is crude
and thus a further classification for the Baltic Sea
water column should be considered. One pos-
sibility is to divide the pelagic realm into ‘photic’
and ‘non-photic’ zones or a distinction between
‘above’ and ‘below’ the halocline. A further defini-




tion of pelagic habitats has not been completed
within the project.

In addition to the identification of functional
groups and predominant habitats, Baltic key
species were identified. This was seen as significant
for two reasons: to select appropriate indicator
species for the functional groups and to identify
indicator species for Descriptor 4 (Food webs),
which particularly calls for such species. The prepa-
ration of such a list is also an explicit demand of
the GES criteria document (Anon. 2010) which
states for Descriptor 1: “For each region, sub-
region or subdivision, taking into account the
different species and communities...contained in
the indicative list in Table 1 of Annex Il to Direc-
tive 2008/56/EC, it is necessary to draw up a set
of relevant species and functional groups.” The
list of key species, identified in the project, is pre-
sented in Table 5.6. The criteria used to assemble
the list were: “Species and/or groups important to
the Baltic Sea ecosystem structure and function

in terms of biomass, abundance, productivity, or
functional role” with emphasis on species/groups
with important functional roles. Thus, it is not
intended to be a full list of Baltic Sea species but
should consider only the most important species/
groups that adhere to these criteria. The list is
sorted according to ‘suitable groups’ as outlined
in Descriptor 4, indicator 4.3.1 (Anon. 2010 and
Table 3.4). The list is a living document subject to
further development. The expert group, however,
is aware that at present the list does not properly
cover key species in the Kattegat.

The GES criteria document also requires that lists
of species and functional groups specified in
existing community legislation, such as the Birds
and Habitats Directive, as well as other ‘listed’
species should be prepared. Here, the CORESET
project refers to the existing HELCOM red list of
threatened and/or declining species and biotopes/
habitats in the Baltic Sea area (HELCOM 2007 b);
the HELCOM red list of threatened and declining
species of lampreys and fishes of the Baltic Sea
(HELCOM 2007 ¢); and the HELCOM red list of
marine and coastal biotopes and biotopes com-
plexes of the Baltic Sea, Belt Sea and Kattegat
(HELCOM 1998). An update of the red lists of
species and biotopes is expected to be finalised in
the HELCOM REDLIST project by 2015.

In the CORESET project, core indicator work
focused on key elements of the ecosystem - no
indicator was developed for threatened or rare
species or biotopes. However, some indicators may
be applied to these species and habitats in order to
assess their status.

Table 5.4. The functional groups in the Baltic Sea

which were used as basis for indicator selection.

Species groups  Functional groups

Birds Coastal pelagic fish feeder
Offshore pelagic fish feeder
Subtidal offshore benthic feeder
Subtidal coastal benthic feeder
Subtidal coastal herbivorous feeder
Intertidal benthic feeding birds
Coastal top predators

Mammals Toothed whales
Seals
Fish Pelagic fish

Demersal fish

Elasmobranchs

Coastal fish
Anadromous/catadromous fish

Table 5.5. Predominant habitats of the Baltic
Sea. Habitats are based on a preliminary EUNIS
classification developed within the EUSeaMap
project in collaboration with biotope experts of
the Project for Completing the HELCOM Red List
of Species and Habitats/Biotopes. The classifica-
tion of pelagic habitats was based on Cochrane
et al. (2010) and modified for the Baltic Sea
environment.

Habitat groups  Final predominant habitats
Seabed habitats Baltic hydrolittoral rock and other
hard substrata

Baltic hydrolittoral sediment 2

Baltic infralittoral rock and other
hard substrata

Baltic infralittoral sediment @

Baltic circalittoral rock and other
hard substrata

Baltic circalittoral sediment
Baltic deep sea rock 