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Background
This document contains two documents produced by the EU Technical Group on seabed habitats and seafloor
integrity (TG Seabed) (a review of relevant methods for assessing habitat status under other policies
(Annex 1), and principles for determining adverse effects on seabed habitats (Annex 2)), which were
adopted by the Marine Strategy Coordination Group (MSCG) Meeting held on 12 November 2021.
To ensure that the methodological standards, data requirements and assessments under the MSFD are
compatible with those under the Habitats Directive, Water Framework Directive and Common Fisheries
Policy, taking account of the different specificities of each policy, TG Seabed has worked on a framework to
review methods under other policies (e.g. WFD - Water Framework Directive, HD - Habitats Directive) with
relevance for MSFD implementation (e.g. reuse of assessments, contribution to MSFD assessments). The
aim of the review is to consider all relevant issues, i.e. assessment scale, timing/frequency of assessments,
criteria for assessment, thresholds used etc. The approaches presented in this paper have also been
summarized in the draft Article 8 assessment guidance for Descriptor 6 (GES_25-2021-03), and will be
included in an extended version of the assessment guidance for Descriptor 6.
TG Seabed has further been tasked to develop the principles for determining adverse effects on habitats
(from physical disturbance pressures D6C3 and all pressures D6C5), acknowledging that work on the
adverse effects of physical disturbance pressures regarding D6C3 is performed at the regional level. Some
elements of the document have also been included in the draft Article 8 assessment guidance for
Descriptor 6 (GES_25-2021-03), and the paper will be included in an extended version of the assessment
guidance for Descriptor 6.

Action requested
The Meeting is invited to take note of the information.
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Title:

Review of relevant methods for assessing habitat status under other policies

Prepared by:

TG Seabed

Date prepared:

28 October 2021
TG Seabed’s Terms of Reference include the main aim (c) (and associated task b):
To ensure, as far as possible, that the methodological standards, data
requirements and assessments under the MSFD are compatible with those
under the Habitats Directive, Water Framework Directive and Common
Fisheries Policy, taking account of the different specificities of each policy.
This task has been undertaken by a subgroup of TG Seabed, including: Jochen Krause,
Axel Kreutle (BfN, Germany), Petra Schmitt (Bioconsult, Germany), Lars Akesson,
Norbert Häubner (SWaM, Sweden) and Nadia Papadopolouou (HCMR, Greece). The
paper has been through a number of iterations (SEABED_2-2019-05; SEABED_3-202007; SEABED_4-2020-10; SEABED_6-2021-07; SEABED_7-2021-05) and has been
progressively improved through discussions and feedback at each TG Seabed meeting.

Background

TG Seabed-7 on 20-21/09/2021 agreed to forward a final version to WG GES for
approval. GES-25 approved the document at its meeting on 21-22.10.2021, subject to
incorporating minor editorial comments received by 27.10.2021. This version
incorporates editorial comments received from DE, FR and SE after WG GES. A version
showing the latest changes made in track changes is available as SEABED_7-202105rev2.
The approaches presented in this paper have also been summarised in the draft Article
8 assessment guidance for Descriptor 6 (GES_25-2021-03), and will be included in an
extended version of the assessment guidance for Descriptor 6.
Note that the ToR refers to the Common Fisheries Policy, which does not have methods
for assessment of seabed habitats; hence CFP is not covered by the paper.

MSCG is invited to:


Adopt the document in fulfilment of TG Seabed’s Task b.

Page 1 of 23

MSCG_29-2021-04

Review of relevant methods for assessing habitat status
under other policies
1 INTRODUCTION
Within the framework of the first meeting of the TG Seabed (Technical Group on seabed habitats and
sea-floor integrity) a sub-group was asked to develop an objective framework to review methods under
other policies (e.g. WFD - Water Framework Directive, HD - Habitats Directive) with relevance for MSFD
implementation (e.g. reuse of assessments, contribution to MSFD assessments). The review should
consider all relevant issues, i.e. assessment scale, timing/frequency of assessments, criteria for
assessment, thresholds used etc. This work addresses task b in the ToR of the TG Seabed.
The demand to re-use assessments from other policies is stated in Commission Decision (EU) 2017/848
(‘GES Decision’): ‘The status of each habitat type shall be assessed using assessments (such as of subtypes of the broad habitat types) under Directive 92/43/EEC and Directive 2000/60/EC, wherever
possible.’ It is understood that assessments under policies shall be used whenever they are available
and are possible to include in the assessment framework of MSFD broad habitat types.
Several Member States (e.g. DE, DK, FI, SE) have already successfully built their MSFD reporting on
Article 8 for D1/D6 benthic habitats on existing results of seabed assessments under other directives,
i.e. HD and WFD (Boschetti et al. 2021). However, there were some problems encountered regarding
the re-use of indicators, assessment units and results. Acknowledging that development is still
ongoing, the sub-group recommended, based on a deep understanding of these policies and directives,
to reuse seabed assessments under existing marine policies as far as reasonable to avoid double work.
Reuse of indicators and assessments for several directives can improve coherence of assessments and
their resulting management measures between various policies and can avoid inconsistencies in
various state of the environment reports of the same habitats. Furthermore, it is important to use the
best indicator available for the assessment of benthic habitats, irrespective of the directive, i.e. newly
developed indicators should be used in all directives if these become available.
This paper focuses on relevant aspects of the HD and WFD: common features and differences,
contribution to MSFD assessments, methods of integration as well as missing issues. Several options
for integrating HD and WFD assessments are introduced in this paper as a guidance for reporting under
Article 8 MSFD.

2 WHAT ARE THE SIMILARITIES AND DIFFERENCES BETWEEN MSFD AND OTHER
DIRECTIVES?
Table 1 summarises various aspects of benthic habitats assessment under the MSFD, HD and WFD.
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Table 1: Comparison of HD, WFD and MSFD with regards to assessment of benthic habitats.
Habitats Directive

Water Framework Directive

Marine Strategy Framework Directive

Objective

Protect, maintain or restore at “favourable
conservation status” specific habitats of
Community importance.

Achieve “Good Ecological Status” for surface waters
(which include coastal waters up to 1 nm of the base
line), including their benthic habitats1.

Achieve “Good Environmental Status” in marine
environment, by applying an ecosystem-based
approach, including for benthic habitats and seafloor integrity.

Definition of objective

Favourable Conservation Status:

High status: The values of the biological quality
elements for the surface water body reflect those
normally associated with that type under undisturbed
conditions, and show no, or only very minor, evidence
of distortion.

Good Environmental Status:

 natural range and area of habitat type are
stable or increasing
 specific structure and functions which are
necessary for its long-term maintenance exist
and are likely to continue to exist for the
foreseeable future
 the conservation status of its typical species is
favourable

Good status: The values of the biological quality
elements for the surface water body type show low
levels of distortion resulting from human activity, but
deviate only slightly from those normally associated
with the surface water body type under undisturbed
conditions.

D1: 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 climate conditions.
D6: 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.

Achieving a good status at habitat / water body level (allowing for some degree of deterioration due to sustainable human activities)
Assessment scale

National waters (Coastal and transitional waters,
EEZ), divided by biogeographic regions

Coastal (1 nm) and transitional water bodies

Subdivision of region or subregion, reflecting
biogeographic differences in species composition of
broad habitat type

Elements to be assessed

Annex I habitat types

Specified biological quality elements, specified physicochemical quality elements and hydromorphological
quality elements

MSFD ‘benthic broad habitat types (and ‘other
benthic habitat types’ when defined by Member
States)

Assessment criteria /
method

Conservation status of habitat types assessed by
the parameters:

Status of biological quality elements benthic
invertebrates and macroalgae & angiosperms and
impact from hydromorphological quality elements

Five criteria to assess:

 Range of habitat
 Area of habitat covered within range
 Structure & function
 Future prospects

1

Generally assessed by multimetric indices including the
parameters taxonomic composition, diversity,
abundance/coverage and taxa sensitive to disturbance
or risk assessments

 physical loss
 physical disturbance
 adverse effects of physical disturbance
 extent of habitat loss
 condition of habitat (extent of habitat not

Biological Quality Elements relevant for benthic habitats: benthic invertebrates and macroalgae/angiosperms
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Habitats Directive

Water Framework Directive

Marine Strategy Framework Directive
adversely effected)
Assessment methods under development
(Article 8 Guidance, SEABED_6-2021-03rev2)

Monitoring

At least once per 6-year cycle

At least every 3 years (operational monitoring)2

6-year cycle

Reporting

2025 (6 year-cycle)

2021 (6 year-cycle)

2024 (6 year-cycle)

Pressures assessed

All pressures relevant to habitat type

Mainly eutrophication, pollution by organic matter,
hazardous substances and hydromorphological changes

D6C1-C4 focus on physical loss and disturbance
pressures; D6C5 assesses the extent of adverse
effects from all anthropogenic pressures on the
condition of the habitat type

Integration of
assessment results

favourable: all parameters 'green' or three 'green'
and one 'unknown'

Assessment results for benthic invertebrates,
macroalgae and angiosperms and phytoplankton are
combined by the one-out-all-out principle for the
overall assessment (ecological status) of a water body,
assessment of hydromorphological quality elements
can be included

D6C1 feeds into D6C4, D6C2 feeds into D6C3, D6C3,
D6C4 and results of criteria from other pressure
descriptors are used for D6C5

unfavourable – inadequate: one or more
parameters 'amber' but no 'red'
unfavourable – bad: one or more 'red'
unknown: two or more 'unknown' combined with
'green' or all “unknown”
Classification

Overall status of the habitat type: method to be
agreed at Union level based on assessment results
of D6C4 and D6C5
(Article 8 Guidance, SEABED_6-2021-03rev2

Classification of habitat type into 3 classes:

Classification of water bodies into 5 classes

Classification of habitat type into 2 classes:

 favourable conservation status (threshold
achieved)

 high (threshold achieved)

 GES (thresholds achieved for quality and extent)

 good (threshold achieved)

 sub-GES

 unfavourable - inadequate
 unfavourable - bad

 moderate
 unfavourable
 bad

Baseline

Not defined. Frequently the year 1992 is used as
baseline year (date when directive came into
force)

Reference condition based on historical data / least
disturbed condition

GES Decision Art 4(1c) requires thresholds to be set
in relation to reference condition (not further
defined), D6C4 and D6C5 refer to the ‘natural
extent of the habitat type in the assessment area’

2

WFD monitoring differentiates between surveillance (at least once per 6-year cycle), operational (at least every 3 years) and investigative monitoring (frequency not regulated).
In habitats and species protected areas, monitoring is to be carried out as in operational monitoring.
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3 WHERE DO ASSESSMENTS FROM OTHER DIRECTIVES FIT IN D1/D6
ASSESSMENT?
Assessment results from WFD and HD can be integrated at various stages of the MSFD assessment. In
principle, there are three options to reuse and apply WFD / HD assessments. These options are not
mutually exclusive, but can be used jointly to inform the assessment of benthic habitats. The three
options represent possible approaches to support MSFD assessment with other policies. However, due
to large differences between marine areas and/or assessment procedures of Member States, not all
of them – and in some cases even none of them - may be appropriate to apply in national waters.
Member States may therefore decide if the use of any of these options is adequate for supporting their
MSFD assessment.

3.1 Option 1: Assessment of ‘other habitat types’
Member States may assess ‘other habitat types’ (OHT) in addition to ‘broad habitat types’ (BHT). OHTs
could be habitat types listed under international or regional agreements such as HD or RSC. Option 1
describes the assessment of OHTs in their own right and not as part of a ‘broad habitat type’ which is
also possible (see option 2). If a Member State decides to assess OHTs, option 1 recommends the
application of the conservation status as reported for the HD (or a similar assessment status from
another international or regional agreement) for the MSFD assessment of OHTs in order to ensure
coherence between different policies (Figure 1). This option is only relevant for Member States who
want to assess OHTs in addition to the required broad habitat type assessments. WFD assessments are
not considered here, as they are not used to assess OHTs.

Figure 1: Assessment of OHTs protected under the Habitats Directive with their conservation status
(Option 1).
According to the Commission Decision (EU) 2017/848 (hereafter ‘GES Decision’), ‘Member States may
select, through regional or subregional cooperation, additional habitat types, according to the criteria
laid down under ‘specifications for the selection of species and habitats’, and which may include habitat
types listed under Directive 92/43/EEC or international agreements such as Regional Sea Conventions,
for the purposes of:
(a) assessing each broad habitat type under criterion D6C5; (described in option 2)
(b) assessing these habitat types. (option 1)
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Member States may therefore, in addition to the assessment of the BHTs, select OHTs3 for assessment
such as HD Annex I habitat types or endangered habitat types according to Regional Sea Conventions
(RSCs), as these are already internationally or regionally agreed. ‘Specifications for the selection of
species and habitats’ of the GES Decision include several scientific criteria such as the requirement of
the species or habitat to be representative of ecosystem functioning (e.g. ‘completeness and integrity
of essential habitats’) or relevant for assessment of a key anthropogenic pressure, ‘being sensitive to
the pressure and exposed to it (vulnerable) in the assessment area’. The additional assessment may be
particularly relevant in cases where the broad habitat types do not provide sufficient discrimination
for the assessment and management of national waters (Walmsley et al. 2017). Due to the particular
importance of these OHTs as specified in the respective directives or regional agreements, a separate
assessment procedure is recommended (if assessment methods differ between HD / RSC and MSFD
habitat types). It has to be ensured that conservation objectives and regulations for the protection of
OHTs remain in force and are integrated in the MSFD assessment. So, MS may re-use the results from
HD or RSC assessments4 and apply them unchanged to represent the status of an OHT. This procedure
would be independent of the MSFD assessment for BHTs and MSFD criteria.
If a HD habitat is assessed as MSFD ‘other habitat type’, it is recommended to re-use the full
conservation status of the HD habitat type and not to split up the HD assessment into the MSFD
Descriptor 6 criteria, as results of HD and MSFD could then be different for the same area. Assessment
parameters for HD and MSFD are largely consistent (see Table 2), but not completely (see also
European Commission 2021). So, the HD parameter ‘future prospects’ is not relevant for the MSFD
assessment (but could be considered in risk management and for measures). Range could affect
biological characteristics (e.g. habitat-forming species at EUNIS level 4-6) and so may be relevant for
an OHT but not a BHT, as BHTs are defined at EUNIS level 2 so range is not a criterion.
Table 2: Comparison of assessment parameters for HD and MSFD (see also Annex 3 SWD (2020) 62)
Habitats Directive
Range
Area covered
Structures & Function
Future prospects

MSFD GES Decision
(Extent of habitat loss (D6C4))
Extent of adverse effects / Condition (D6C5)
Not used, as Art. 8 requires current status

Also, the integration method for D6C4 and D6C5 differs from the HD integration of parameters: Criteria
D6C4 and D6C5 must be within the levels set for the extent of habitat lost (D6C4) and extent of habitat
adversely affected (D6C5). The overall status of the habitat type is based on the results of D6C4 and
D6C5, using a method yet to be agreed at Union level (see Article 8 guidance, SEABED_6-2021-03rev2).
In contrast, the conservation status of the HD assessment is determined by an evaluation matrix of the
four parameters (e.g. favourable conservation status = all parameters green or three parameters green
and one unknown). In order to ensure coherence of assessments under different policies, the
application of the conservation status as reported for the HD is recommended for the MSFD
assessment of OHTs, if it is considered appropriate to use the HD assessment. Option 1 prevents that
the area of a HD habitat type has different assessment results under different policies (e.g.
conservation status is unfavourable under HD, but according to MSFD it is in GES).

3

OHTs may include (besides habitat types listed under HD and habitat types selected for protection by RSCs) also
habitat types selected by MS according to their vulnerability (e.g. according to their national law or red list) and
habitat types as defined according to biocenoses/communities (at EUNIS level 4, 5 or 6) (see Draft guidance on
Article 8). Assessment and integration rules for these are not included in this document.
4

Taking into account the different time periods used to assess each benthic habitat.
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Combined assessment of broad and other habitat types
According to the GES Decision, criteria elements are BHTs as listed in Table 2 of the Decision and OHTs.
Member States may select ‘other habitat types‘ for the purposes of […] assessing these habitat types’.
In order to have a combined assessment of both BHTs and OHTs, the following three step-procedure
is proposed (see also Error! Reference source not found.):
1. A complete assessment of benthic ‘broad habitat types’ according to criteria D6C1-C5;
2. An assessment of ‘other habitat types’ (HD habitat types or other relevant assessments, e.g.
from RSCs), according to the assessment status of the respective directive or agreement;
3. An overall assessment of BHTs and OHTs with the assessment status of OHT (HD habitat types
or other relevant assessments, e.g. from RSCs) on top of BHTs (see Fig. 2). Thus, every area will
have only one assessment result. However, for reporting purposes, the results of BHTs and
OHTs will have to be presented separately.
This procedure would ensure that the assessment status of habitat types that are selected due to their
particular importance (e.g. Annex I habitat types, OSPAR Threatened and Declining Habitats, HELCOM
Red List of Biotopes, Habitats and Biotope Complexes) is maintained and the assessment of MSFD
broad habitat types is not contradictory to the assessment of other policies in these particular cases.
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a) Distribution of BHTs

b) GES assessment for BHTs
(Green: GES achieved, red: GES not achieved)

c) Distribution of OHT (here: habitats protected under HD)

d) Assessment of HD conservation status for OHT
(Red: Conservation status unfavourable)

e) Combined layer of BHTs and OHTs as a basis for the overall f) Assessment of habitat status in the overall assessment of
BHTs and OHTs.
assessment of MSFD habitat types. OHTs are on top of
(Green: threshold achieved, red: threshold not achieved)
BHTs

Figure 2: Proposed three-step procedure for a combined assessment of BHTs and OHTs (theoretical
example for illustration of approach).
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Re-use of HD assessments - Pros:
•

The re-use of HD assessments is in line with the requirements of the GES decision: ‘The status of
each habitat type shall be assessed using assessments (such as of sub-types of the broad habitat
types) under Directive 92/43/EEC and Directive 2000/60/EC, wherever possible.’

•

Annex I habitat types may already be surveyed with an established monitoring programme and a
dense network of sampling stations. The re-use of status assessments is cost-effective and avoids
inconsistencies in assessment and resulting management measures of the same area.

•

Parameters assessed within the HD are largely compliant with MSFD criteria. The assessment of
OHTs protected under the HD is therefore similar to MSFD assessments of BHTs. Assessments may
be further harmonised by using the same indicators, thresholds and assessment methods. So
assessments from different policies are not contradictory.

Re-use of HD assessments - Cons:
•

Concerns have been raised that HD assessments may be inadequate or may partly be based on
expert judgement. HD assessments (as well as MSFD assessments) may still be partly based on
expert judgement due to missing information or assessment methods, which makes it difficult to
judge the quality and confidence of the assessment. This problem may be solved by using the
indicators originally developed for the MSFD also for HD assessments, as some countries (e.g. UK,
NL) have already done.

•

In contrast to WFD indices and MSFD indicators, HD assessment methods threshold and reference
values are not harmonised between Member States. This has to be kept in mind when producing
(sub-)regional assessments.

•

The reporting cycles of HD and MSFD are not the same, even though they both use a 6-year
assessment period. The reporting under article 17 of the HD was due in 2019, while MSFD Article
8 reporting was due in 2018. Thus, some Member States did not include assessment results from
the HD in their 2018 MSFD reports, as the time period assessed was not considered adequate for
the MSFD reporting. A harmonisation of reporting cycles would improve coherence between EU
directives.

•

HD habitat types might be difficult to align with habitat types defined using EUNIS as used for
MSFD. Re-use of HD habitat types might result in lower resolution, especially in coastal areas (e.g.
1160 Large shallow inlets and bays). A harmonisation of assessment spatial scales and typologies
between HD and MSFD would improve coherence and, potentially, allow the reuse of the
assessments.

Examples from MSFD Article 8 reporting in 2018
In Ireland, the Annex I habitat types were assessed by directly transposing the HD conservation status
into the MSFD assessment (Figure 3). A ‘favourable’ conservation status is reported as ‘in GES’,
whereas ‘unfavourable – inadequate’ and ‘unfavourable – bad’ are both reported as ‘not in GES’.
Habitat types assessed were sandbanks, estuaries, mudflats/sandflats, large inlets and bays,
submarine structures and reefs (SEABED_2-2019-13). In contrast to the approach described above, the
HD habitats were not assessed additionally, but under criterion D6C5.
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Figure 3: MSFD Article 8 reporting in 2018 by Ireland of HD Annex I habitat type assessments.

Example: MSFD assessment of benthic habitats in the German Baltic Sea
a) Assessment of broad habitat types

b) Assessment of other habitat types ‚sandbanks and reefs‘

Figure 4: MSFD Article 8 reporting by Germany of assessments of BHTs and OHTs in the German
Baltic Sea.
As an example, for the re-use of HD assessment results for OHTs, Germany’s assessment of benthic
habitats in the Baltic Sea is shown above (Figure 4). The Annex I habitat types ‘sandbanks’ and ‘reefs’
10
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have not been assessed with the MSFD criteria, but instead have been included in the overall
assessment of benthic habitats with their conservation status in the biogeographical region (BMU
2018b). This was not done as an additional assessment (as intended by the GES Decision) but as a
completion of the assessment of BHTs. Around 80% of the MSFD assessment area was assessed as
BHTs (see a) in Figure 4), whereas the remaining 20% of the area was reported as OHTs ‘sandbanks’
and ‘reefs’ (see b) in Figure 4). The combination of both assessments represents the overall MSFD
assessment of the German Baltic Sea (see c) in Figure 4).
Other Member States (Denmark, Estonia, Italy, the Netherlands, Portugal and Romania) also reported
on OHTs (see WISE-Marine, Country-Thematic Assessments). These were mainly HD Annex I habitat
types, but also other nationally or regionally protected habitat types. However, the assessment status
was in most cases unknown.
 HD conservation status of Annex I habitat types or other relevant assessments, e.g. from RSCs
can be re-used for the assessment of OHTs.
 HD parameters and MSFD criteria are largely compatible. Further harmonisation of HD and
MSFD assessments, including time-scale, assessment scales, thresholds and reporting cycles,
is required.
 Confidence may be low due to assessments based on expert judgement and/or due to different
time periods assessed in HD and MSFD. Efforts should be made to improve confidence.
 The assessment status of HD habitat types and other endangered habitat types has to be
retained. This is especially important in cases where the status of the more finely defined
‘other habitat type’ is poorer than the status of the underlying ‘broad habitat type’. Therefore,
it is recommended to place the additional OHTs assessment on top of the BHTs assessment.
The assessment status and thresholds set for HD assessment should be transferred unchanged
to the MSFD assessment when HD assessments are used. This approach ensures coherence of
assessment results reported under different policies.
 MS may use this option, but there is also the possibility to re-use HD conservation status for
the assessment of a BHT under D6C5 (option 2) or to re-use HD monitoring data or indicators
for the assessment of a BHT.

3.2 Option 2: Assessment of criteria D6C5
Option 2 describes the re-use of assessment results from WFD or HD for D6C5 in order to assess a
‘broad habitat type’ or part (sub-type) of a BHT (Figure 5). This is done by a spatial overlay of WFD /
HD assessment results for water bodies or Annex I habitat types with MSFD BHTs.
According to GES Decision, Criterion D6C5 is intended as a ‘state assessment’ of habitat types: ‘The
extent of adverse effects from anthropogenic pressures on the condition of the habitat type, including
alteration to its biotic and abiotic structure and its functions (e.g. its typical species composition and
their relative abundance, absence of particularly sensitive or fragile species or species providing a key
function, size structure of species), does not exceed a specified proportion of the natural extent of the
habitat type in the assessment area.’ It is further specified that ‘for D6C5, species composition shall be
understood to refer to the lowest taxonomic level appropriate for the assessment.’ It is therefore
concluded that D6C5 requires an assessment of the condition of benthic communities of a habitat type
with regard to anthropogenic pressures.
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Figure 5: Assessment of criterion D6C5 with WFD and HD assessments (Option 2). In the figure, ‘WFD
assessment’ is understood as ‘WFD quality element assessments (or indices’, and ‘HD conservation
status’ as ‘HD conservation status or HD parameters’.
Re-use of WFD assessment results
WFD assessments of benthic invertebrates and macrophytes in coastal waters require assessment of
the parameters ‘typical composition’ and ‘abundance/cover’ as well as ‘presence of disturbancesensitive species’ (200/60/EC Annex V, Table 1.2.4). Indices developed for the WFD benthic biological
quality elements thus assess habitat condition as required for D6C5. The re-use of WFD assessments
for D6C5 is therefore compatible with the GES Decision and also in line with the requirement of the
GES Decision to assess the status of each habitat type by ‘using assessments (such as of sub-types of
the broad habitat types) under Directive 92/43/EEC and Directive 2000/60/EC, wherever possible.’
However, the WFD assessment refers to the condition of a water body and not to a specific habitat
type. A coastal water body may include several MSFD BHTs, e.g. ‘littoral sediment’, ‘infralittoral
sand/mud/coarse sediment’, ‘circalittoral sand/mud/coarse sediment’ and rock & biogenic reef
habitat types. If several habitat types occur in one water body, either the assessment result can be
applied to all broad habitat types within the water body, or it has to be decided which BHTs are
assessed by considering the location of the monitoring stations (see also Figure 6). It is also
recommended to use only relevant benthic elements (e.g. macrophytes/ benthic invertebrates
assessment) instead of the overall ecological status of the water body, which includes aspects relevant
for the water column. This could facilitate the allocation of assessment results to BHTs: For example,
the macroalgae results could be used for the assessment of ‘infralittoral rock’, whereas benthic
invertebrates results from sublittoral stations could be applied to ‘infralittoral sand’.
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Figure 6: Example of two WFD water bodies with BHTs: Based on the sampling stations in this
example, the assessment results for benthic invertebrates could be used for ‘infralittoral sand’ and
‘circalittoral sand’ but not for ‘infralittoral mud’ or ‘littoral sediment’.
WFD biological indices used to assess BQE “benthic invertebrates” are in general sensitive to nutrient
and organic enrichment and ‘general degradation’ and may therefore not cover all relevant pressures
(Table 3, see also e.g. Borja et al. 2009, Josefson et al. 2009; Fitch et al. 2014). Still they could be
combined with other indicators to reflect all pressures. In particular, physical disturbance pressures
are usually not adequately detected by WFD biological indices, but the assessment of D6C5 and soft
sediment benthic habitats in total can be well complemented by the assessment of physical
disturbance under D6C3. Hydromorphological elements of the WFD can also be used to inform the
assessment of D6C5. Integration of results from different indices / indicators detecting different
pressures can be accomplished by a spatial overlay of status assessments, if confidence in both
assessments is similar. It could be imagined that a specific seabed area is in good condition with regard
to physical disturbance pressures, but still adversely affected by nutrient/organic enrichment
(eutrophication). This should be reflected by presenting all indicator assessment results (as
intermediate steps) for the overall assessment of criterion D6C5.
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Table 3: Pressures detected by multimetric indices used in the WFD assessment of benthic
invertebrates in the North East Atlantic. Information taken from WISER methods database (Birk et
al. 2010).
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Re-use of HD as conservation status for the BHT assessment
If an Annex I habitat type forms an important part (sub-type) of a BHT and the HD conservation status
type is not used for assessing an OHT, the assessment could also be integrated in the overall
assessment of the BHT under criterion D6C5 as described for WFD outcomes. MS may also use the
same HD status assessment to report as an OHT (option 1) AND to contribute to the BHT assessment
(option 2). In Option 2 it is recommended to use either the complete conservation status for the MSFD
assessment or the HD parameter “structure & function, including indicators within this parameter. By
this approach coherence between the assessments under different policies is ensured and the same
area has the same assessment result under HD and MSFD. In Option 2, to ensure compatibility of
assessment results the quality thresholds of assessments from WFD and HD must not be lower than
those used under MSFD.
Principally, there are three ways that BHTs and HD habitat types can overlap (see also European
Commission 2021, Table 18 f):


The area of a broad habitat type is identical to the area of a HD habitat type (example 1140
Mudflats and sandflats not covered by seawater at low tide).
An example would be the complete overlap of the Annex I habitat type ‘mudflats and sandflats not
covered by sea at low tide’ (1140) with the broad habitat type ‘littoral sediment’. In this case, the
assessment of the conservation status could be re-used without further adaptation for the
assessment of ‘littoral sediment’ under D6C5.
If a HD habitat type thus completely overlaps with the area of a ‘broad habitat type’ and there are
no other assessment results from MSFD indicators available, the conservation status should be
transferred unchanged to assess the status of the MSFD ‘broad habitat type’ under D6C5. Another
option would be to use the conservation status as an ‘other habitat type’ assessment (see option
1).
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The area of several broad habitat types is identical to one HD habitat type (example 1170 Reefs).
The HD habitat type ‘reefs’ (1170) corresponds to several broad habitat types, e.g. ‘infralittoral
rock and biogenic reef’, ‘circalittoral rock and biogenic reef’ and ‘offshore circalittoral rock and
biogenic reef’. In order to assess these broad habitat types, the conservation status or indicators
to assess the habitat could be used, if it is considered as representative for all of the BHT
concerned. If variation of the status of the respective broad habitat types is high due to different
impact scenarios or ecological gradients, it might not be appropriate to use this approach.



A HD habitat type consists of parts of several broad habitat types (example 1110 Sandbanks).
The HD habitat type ‘sandbanks’ (1110) may consist of various broad habitat types, e.g.
‘infralittoral/circalittoral sand and coarse sediment’ (e.g. in coastal areas) or ‘circalittoral/offshore
circalittoral sand and coarse sediment’ (e.g. in the Dogger Bank area). In this case, the conservation
status or indicators to assess the habitat quality of ‘sandbanks’ can be used to assess habitat types
within broad habitat types.

Example for an assessment approach of D6C5 using WFD results
As described above, assessment results from other policies can provide an important contribution to
the assessment of broad habitat types under D6C5. The GES Decision further specifies that ‘for D6C5,
assessments of the adverse effects from pressures, including under criteria D2C3, D3C1, D3C2, D3C3,
D5C4, D5C5, D5C6, D5C7, D5C8, D6C3, D7C2, D8C2 and D8C4, shall be taken into account.’ The
outcomes of criteria from other descriptors may be used as supplementary information to a state
assessment (e.g. from WFD biological indices) in order to give further details on pressure/impact
relationships that are relevant for management. The following example shows a possible approach for
the assessment of D6C5, using results from WFD and other criteria:
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Theoretical example: Assessment of D6C5 – MSFD broad habitat type ‘infralittoral sand’
90% of the area of ‘infralittoral sand’ is located in coastal waters. For the assessment of D6C5 the results of
the national WFD index for benthic invertebrates (reflecting mainly organic enrichment and general
degradation) have been used. 70% of the habitat area is below the threshold of the WFD index, whereas for
20% of the habitat area the threshold is achieved, and the remaining 10% is not assessed.

‘Infralittoral sand’ is assessed as not in GES, as a value of 70% for ‘threshold not achieved’ exceeds the
threshold for the extent of habitat adversely effected (this extent threshold value is still to be agreed at Union
level, but for this illustration 70% of habitat area below the quality threshold (adversely affected) is considered
to equate to ‘not in GES’). Results of D6C3 and D6C4 are integrated in D6C5 according to the procedure agreed
at Union level (not shown here). Supplementary information on the pressures and impacts on ‘infralittoral
sand’ is derived from criteria of other descriptors:
D2C3 Adverse effects of NIS on species groups
and broad habitat types
D3C1 Fishing mortality
D3C2 Spawning stock biomass
D3C3 Age and size distribution
D5C4 Photic limit

D5C5 Dissolved oxygen in the bottom of the
water column
D5C6 Opportunistic macroalgae of benthic
habitats
D5C7 Macrophyte communities of benthic
habitats
D5C8 Macrofaunal communities of benthic
habitats
D7C2 Spatial extent of adverse effects from
permanent alteration of hydrographical
conditions
D8C2 Effects of contaminants on health of
species and condition of habitats
D8C4 Adverse effects of significant pollution
events on species and habitats

The habitat type is not adversely affected by invasive
non-indigenous species.
Species reported under D3 are not relevant for the
assessment of ‘infralittoral sand’, as they are not a
characteristic part of the benthic community.
The photic limit of the water column is reduced, due
to increases in suspended algae. Confirms adverse
effects of eutrophication detected by D6C5 results
for benthic invertebrates.
The concentration of dissolved oxygen is not reduced
to levels that indicate adverse effects on the benthic
community of ‘infralittoral sand’.
Not relevant
Not relevant
Impacts of organic enrichment on macrofaunal
communities have been assessed under D6C5.
Extent of adverse effects from alteration of
hydrographical conditions does not exceed the
threshold.
Toxic effects of TBT on mollusc species (imposex) are
reduced. Criterion D8C2 is in GES in coastal waters.
Not relevant
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Assessment of D6C5 with WFD and HD results – Pros
•

The re-use of WFD and HD assessments is in line with the requirements of the GES decision: ‘The
status of each habitat type shall be assessed using assessments (such as of sub-types of the broad
habitat types) under Directive 92/43/EEC and Directive 2000/60/EC, wherever possible.’

•

The re-use of HD and WFD results avoids assessing the same area twice with different methods
and possibly also different results. Well-established monitoring programmes should be available
for HD habitat types and WFD coastal water bodies. WFD indices were developed to assess the
condition of benthic components with regards to various pressures. Most indices focus primarily
on impacts from organic or nutrient input; however, the assessment of D6C5 and benthic habitats
in total can be well complemented by the assessment of physical disturbance under D6C3 or other
indices for physical pressures under D6C5.

Assessment of D6C5 with WFD and HD results – Cons
•

Concerns regarding the re-use of HD assessments are stated above under option 1.

•

In the WFD different habitat types are not taken into account, as the species of a coastal water
body is assessed, regardless of the underlying habitat. If several habitat types occur in one water
body, it has therefore to be decided carefully for which MSFD broad habitat types sub-types the
assessment is appropriate.

•

WFD biological indices mainly indicate the impact of organic and nutrient enrichment, but often
the pressure-impact relationship is not clear. So it may not be possible to attribute the state of the
benthic community to a specific pressure. Also, the impact of certain pressures may not be
detected by an index, e.g. physical abrasion from fishing. For example, France decided not to use
the WFD indices used for assessment of soft sediment habitats as they are based on species’
sensitivity to particular pressures, but instead developed a new index that covers various pressures
(e.g. physical disturbance, biological pressures, organic enrichment). WFD results were however
used to compare and discuss the outcome of the new MSFD index (Bernard et al. 2018).

•

Broad habitat types can be assessed by different methods (e.g. HD conservation status, WFD
indices, RSC indicators) and results may therefore not be comparable. A possible solution would
be to align assessment methods, i.e. use MSFD indicators for HD assessment as in the UK and
Netherlands or extend WFD indices to offshore areas as described in option 3. It is also
recommended to apply a monitoring concept for marine waters that can serve MSFD requirements
as well as WFD and HD specifications.

Examples from MSFD Article 8 reporting in 2018
In Germany’s MSFD reporting on Article 8 (BMU 2018a) the broad habitat type ‘littoral sediment’ is
assessed with the WFD results for macrophytes (cover of opportunistic macroalgae) in each assessed
water body, which cover 88% of the habitat area, as well as with the conservation status of the Annex I
habitat type ‘mudflats and sandflats’, that covers 100% of the habitat area (Figure 7). Results for
benthic invertebrates were not used, as the majority of benthic monitoring stations are located in
sublittoral sediments. The differences in the outcomes of WFD and HD are due to the use of different
assessment elements, methods and time spans. The habitat area is assessed as being in GES when the
threshold of the respective directive is achieved, i.e. the favourable conservation status of the HD or
the good/high status of the WFD. Where several assessment areas overlap, the area will be assessed
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as ‘not good’ if one of the status assessments does not achieve the respective threshold (one out – all
out principle).

Figure 7: German MSFD assessment of broad habitat type ‘littoral sediment’ in the North Sea.
In Sweden, BHTs were assessed by WFD results for the indices ‘depth distribution of macroalgae’ and
‘BQI’ per water body and, if no other assessments were available, by HD conservation status for the
biogeographic region (Figure 8). Thus, results from different directives were not integrated but instead
WFD and RSC assessments were prioritized (SEABED_1-2019-20).

Figure 8: Swedish MSFD assessment of broad habitat types under D6C5.
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 HD conservation status of Annex I habitat types and WFD assessments of coastal water bodies
can be re-used for the assessment of BHTs under D6C5.
 Only WFD results for relevant benthic quality elements should be used.
 WFD assessments of coastal water bodies have to be assigned to the appropriate BHTs.
 The assessment under D6C5 should be complemented by an assessment of physical pressures
under D6C3 or by other indicators/criteria, as this pressure is not detected by most WFD
indices.
 A confidence assessment should be provided for every assessment result.
 Efforts should be made to harmonise assessment methods and monitoring under these
different policies. Best available indicators for criteria should be used.
 MS may use this option, but there is also the possibility to re-use WFD / HD monitoring data
or indicators for the assessment of a BHT.

3.3 Option 3: Extension of indicators developed under other policies
for application under MSFD
Option 3 describes the application of indicators or indices developed for WFD or HD to MSFD
offshore areas and their use for state assessment of D6C5. Adjustments of reference and threshold
values may be necessary to apply these indicators to MSFD broad habitat types.
Besides integrating existing WFD and HD assessments under D6C5, the expansion of indicators
established for other policies to the MSFD may also be an option (Figure 9). In particular, the indices
developed for the WFD have been tested and applied for a long time, and they are also intercalibrated
between Member States. Some of these indices could be adapted (e.g. with regard to reference
condition, thresholds, monitoring methods) to cover also the broad habitat types that occur beyond
the WFD coastal waters in the 12 nm-zone and offshore waters, if the pressures detected with the
WFD indices are considered relevant in these areas. This is also recommended by the OSPAR indicator
BH2 ‘Condition of benthic habitat defining communities’ (OSPAR 2017). As described above, the use of
WFD indices that reflect the condition of benthic communities (mainly with regards to organic
enrichment and ‘general degradation’) are a suitable approach for the assessment of D6C5 and,
together with the extent of habitat loss (D6C4) and adverse effects of physical disturbance (D6C3), can
provide a comprehensive picture of the state of benthic habitats. It might be possible to adopt some
of the indices to other pressures, e.g. physical disturbance. However, most of the WFD indices were
especially developed for the assessment of nutrient/organic enrichment, so this might not be the case
for the majority of the WFD indices. Aggregation of several indicators under D6C5, e.g. reflecting
different pressures, is also a possibility. Where similar indices or indicators have been established for
HD assessments, they could be extended as well for the assessment of BHTs under criterion D6C5. This
approach would further enhance harmonisation of the assessment processes under different policies.
Extension of indicators – pros
•

The assessment method is available and in common use. Only reference values and/or thresholds
may have to be adapted.

19

GES_25-2021-05
•

WFD indices are already intercalibrated between Member States. However, adaptations to new
habitats or other monitoring methods may also have to be intercalibrated (e.g. via RSC work).

Extension of indicators – cons
•

Problems regarding the re-use of WFD assessments under D6C5 are stated under option 2.

•

Indicators developed for shallow waters may not be appropriate to assess deeper offshore areas.
They should only be applied if there is evidence that the pressures detected with the indicator are
present in the assessed area. In most cases the method should be applicable by adjusting reference
values or conditions to reflect the different habitat types. WFD indicators may not be able to detect
physical pressures adequately, but this can be compensated as physical disturbance is already
assessed under D6C3.

Figure 9: Extension of WFD indices to territorial and offshore waters for the assessment of D6C5
(option 3).
Examples from MSFD Article 8 reporting in 2018
An example of the extension of WFD indices is the application of the M-AMBI in German territorial
waters of the North Sea. The M-AMBI was originally developed for assessment of benthic invertebrates
to indicate organic pollution and pressures in general in coastal water bodies. For the MSFD
assessment, the M-AMBI has been extended to territorial waters for the broad habitat type
‘circalittoral sand’. Reference values were adapted.
In the UK, the assessment of a set of subdivisions of the MSFD sub-regions under D6C5 was conducted
by a combination of inshore WFD results for coastal water bodies and offshore sampling stations, both
assessed with the WFD index IQI (Infaunal Quality Index) (Figure 10). For offshore data, specific
reference values were proposed. As data density within inshore water bodies exceeded that from
offshore locations, areas of high sample density were down-weighted. This was undertaken by
calculating the average Ecological Quality Ratio from samples within assessment units of 10 km x 10
km. The percentages of assessment units above (ecological status ‘good’ or ‘high’) and below (‘bad’,
‘poor’ or ‘moderate’) the indicator target (= threshold value according to GES Decision) were calculated
for the UK waters within each MSFD sub-region and each subdivision. The final assessment is based on
the percentage of the area that meets the indicator quality threshold, measured against an extent
threshold of 85% (i.e. the UK regional sea is at GES if 85% of the area is above the indicator threshold
value) (UKMMAS 2019).
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Figure 10: UK assessment of WFD index IQI for MSFD sub-regions and UK regional seas (subdivisions
on MSFD sub-regions) (target = GES quality threshold).
 WFD indicators / indices developed for coastal water bodies could be extended and applied to
territorial and offshore waters in order to assess broad habitat types under D6C5.
 Reference values / conditions and / or threshold values may have to be adapted.
 Indicator outcomes have to be complemented by assessments of other pressures/MSFD
criteria than detected by WFD indices, e.g. the assessment of physical pressures under D6C3.

4 WHAT CANNOT BE COVERED BY ASSESSMENTS FROM OTHER DIRECTIVES?
WFD, HD assessments or other relevant assessments, e.g. from RSCs can be useful to assess OHTs and
to contribute to the assessment of broad habitat types under criterion D6C5. Still, the MSFD is the
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overarching assessment, that is considered to be the complementary directive filling the gap of the
other existing directives or adding higher resolution to the assessment. While WFD indices have been
successfully established to reflect the condition of benthic communities, in particular in relation to
organic and nutrient enrichment, what is still missing from the WFD and HD assessments is the
complete picture of adverse effects on seafloor integrity across all pressures. In particular, the spatial
extent of physical disturbance is not covered by other policies completely. Also, the WFD does not
account for benthic habitat loss. Therefore, assessments of criteria D6C3 and D6C4 as well as
consideration of cumulative effects are necessary in order to provide a comprehensive account of the
status of benthic habitats. It is further recommended to work towards harmonisation of MSFD, WFD
and HD assessments especially with regard to monitoring, assessment methods and reporting cycles.
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Adverse effects on seabed habitats

1 INTRODUCTION
TG Seabed’s Terms of Reference (MSCG_23-2018-02rev) include the following main aim:
b. To propose methodological standards for the Union-level requirements of the GES Decision
concerning seabed habitats and sea-floor integrity, including threshold values for adverse effects
on the state of a habitat (D6C5), and the maximum allowable extent of habitat loss (D6C4) and of
habitat adversely affected (D6C5), as well as a method for assessing overall status of a habitat,
using criteria D6C4 and D6C5, based on well-documented science as far as possible;
This main aim is reflected in the following more specific tasks of the ToR:
f. Develop the principles for determining adverse effects on habitats (from physical disturbance
pressures D6C3 and all pressures D6C5), acknowledging that work on the adverse effects of
physical disturbance pressures regarding D6C3 is performed at the regional level;
g. Define the methods, and associated data needed, for assessing adverse effects (D6C5), using
point source and spatial data/models, and advise on monitoring effort (considering a risk-based
approach, e.g. for large sea areas where regular comprehensive seabed/habitat surveys may not
be feasible);
h. Propose threshold values for adverse effects on habitat condition (D6C5) and for the maximum
allowable extent of habitat loss (D6C4) and of adverse effects (D6C5).
This paper presents a narrative on the principles for determining adverse effects on habitats (from
physical disturbance pressures —D6C3— and from all pressures —D6C5—), to fulfil Task f. The paper
is intended to provide the underlying basis for tasks g and h.

2 DEFINITIONS: SEABED AND HABITATS
Assessments for criteria D6C1 and D6C2 of Commission Decision (EU) 2017/848 require an assessment
of the physical loss of and physical disturbance to the seabed, including intertidal areas. Assessments
for criteria D6C3, D6C4 and D6C5 require assessments of benthic broad habitat types, as listed in
Table 2 of the Decision, and of other habitat types, as selected by Member States through regional or
subregional cooperation.
For this purpose, the seabed and its benthic habitat types are understood to occur within the marine
waters of Member States, as defined by MSFD Article 3(1). This extends from the landward boundary
of coastal waters, as defined under the Water Framework Directive (WFD1), out to the outermost reach
of the area where a Member State has and/or exercises jurisdictional rights (which is taken to include
continental shelf areas beyond Exclusive Economic Zones, where claimed)2.
Habitat (types of) is defined in SWD(2020) 62 as follows:
“The term habitat has two distinct uses:

1
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2

See section 2.2.1 of SWD(2020) 62
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a. firstly, to refer to the environment used and occupied by a single species (termed 'habitat of a
species' under Directive 92/43/EEC); in this case, the nature and scale of the habitat can vary
markedly according to the particular needs of the species across all stages of its life history (e.g.
a seal or bird may need breeding, resting, feeding and migratory areas which are very different
in nature and location; some invertebrate species have a pelagic juvenile phase and a benthic
adult phase);
b. secondly, to refer to particular areas that are characterized by specific communities of species
(i.e. a multi-species concept of habitat); in this case the habitat comprises particular biotic and
abiotic characteristics (often referred to as a biotope and termed 'natural habitats' under
Directive 92/43/EEC) which make it distinguishable from surrounding habitat types3. In contrast
to the habitat of a single species, this use of the term habitat refers to something that is more
uniform in its character, leading to the definition and classification of habitat types and the
ability to produce maps of habitats. The European Environment Agency's EUNIS habitat
classification provides a Europe-wide classification of marine (and terrestrial) habitats in a 6level hierarchical system. The Habitats Directive and several international conventions (e.g.
HELCOM, OSPAR) have developed lists of habitat types which require protection.
MSFD Annex III and the GES Decision refer to 'broad' and 'other' habitat types, in the sense of the
second meaning of habitat above:
a. Broad habitat types (formerly referred to as 'predominant habitats' in the 2008 MSFD Annex III
and SEC(2011) 1255: these are a set of broadly-defined habitat types which together cover all
benthic and pelagic habitat types of Union marine waters. A list of benthic broad habitat types
is provided in Table 2 of the GES Decision, including their equivalence to classes in the revised
EUNIS marine habitat classification4; for pelagic broad habitat types, the GES Decision refers
simply to four classes (variable salinity, coastal, shelf, oceanic/beyond shelf) as the EUNIS
classification is not currently useful for MSFD purposes;
b. Other habitat types: this refers to habitat types which are more finely-defined EUNIS types,
defined in other classification systems or which are listed for protection under the Habitats
Directive and international conventions (formerly referred to as 'special habitats' in the 2008
MSFD Annex III). Their typologies are often not easily related to those in EUNIS. Special habitats
are encompassed within the broad habitat types, although due to their definitions they may not
always sit within a single broad habitat type.”

3 THE NATURE OF THE SEABED AND ITS HABITATS
This section aims to outline the characteristics of natural marine seabed habitats, including how they
are defined in habitat typologies and distinguished from each other in mapping. An understanding of
these natural characteristics, including their spatial and temporal variability, forms a key starting point
3

See section 3.1 regarding the gradual nature of habitat boundaries.

4

Evans, D. 2016. Revising the marine section of the EUNIS habitat classification – report of a workshop held at
the European Topic Centre on Biological Diversity, 12 & 13 May 2016. ETC/BD Working Paper No. A/2016. In 2019
the European Environment Agency released an updated EUNIS marine typology according to this revised
structure (EUNIS marine habitat classification 2019).
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for how to determine the characteristics of adverse effects from anthropogenic pressures and the
intensity of these effects.
The seabed of EU marine waters varies enormously in character between regions and from the areas
exposed by the fall of the tide (intertidal areas) to the deepest parts of our seas down to 5 000 m and
beyond. This variation in depth yields a wide range of topographical features to rival the mountains,
valleys and plains we see on land. There are rugged rocky coasts, extensive sediment plains and
systems of seamounts and canyons in the deep sea.
The natural seabed5 can be described in terms of the substratum (rock, sediment, biogenic reefs such
as mussel beds and coral reefs, the organic matter associated to this substratum) and the seabed
topography. The particular characteristics, properties and dynamics of the water lying over the seabed
contribute to its overall nature6. Among these, wave exposure, salinity, temperature, tidal and other
currents and other water quality characteristics (e.g. turbidity, oxygenation, pH) are particularly
important in influencing the species living in or on the seabed. These are the abiotic characteristics of
a seabed habitat, together with other parameters such as sediment grain size, texture and
consolidation state.
Different types of seabed support different species. Each species has its own particular ecological
requirements or niche; however, it is typical to find a range of species consistently occurring together
because of their overall preference for similar environmental conditions. Such combinations of species
are referred to as communities, biocenoses or assemblages because they recur under similar
environmental conditions. These communities of species constitute the biotic part of a habitat. The
biotic components of a habitat are most easily described in terms of the sessile species; however, the
more mobile species associated to seabed habitats are highly important to the wider ecosystem
structure and its functioning.
The benthic habitats addressed under D1/D6 thus encompass:
a. biotic characteristics – the typical species composition, and their relative abundance within
the community, and their interactions and functions as part of the ecosystem;
b. abiotic characteristics – the type and properties of substrate, its topography and depth range
and typical characteristics, properties and dynamics of the water above it, including its
temperature, salinity, oxygenation, turbidity, wave and current regimes.
When the abiotic and biotic parts are considered together they are referred to as a ‘habitat’ or, more
technically, sometimes as a ‘biotope’.

3.1 Habitat typology and mapping
Assessments of environmental status of seabed habitats require the use of maps of habitat types as a
prerequisite to estimate the extent of each habitat which is adversely affected by physical disturbance
(D6C3) and by all anthropogenic pressures (D6C5) or which is lost (D6C4).

5

Alterations to the natural seabed, such as the placement of artificial structures or the restructuring of seabed
morphology, are considered as anthropogenic pressures in later sections.
6

http://www.emodnet-seabedhabitats.eu/default.aspx?page=1804
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The description of the abiotic and biotic characteristics of each habitat type can lead to a classification
or typology of habitat types. EUNIS provides a European typology of marine habitats7. Habitats can be
defined at different levels of resolution – EUNIS uses six levels in a hierarchical system in which the
broadly-defined higher level types (e.g. level 2) are subdivided into a number of more finely-defined
lower types (e.g. levels 4, 5 and 6). The degree of variability in the characteristics of each habitat type
progressively reduces down the hierarchy, such that a level 6 type is much less variable in its abiotic
and biotic characteristics compared to a level 2 type. For the purposes of MSFD implementation, the
GES Decision provides a set of 22 broad habitat types (BHTs)8, directly equated to EUNIS level 2 types
(though some are aggregations of level 2 categories) (Figure 1).

Figure 1: Level 2 structure of the EUNIS marine habitats classification, showing the MSFD broad habitat
types as directly relating to a EUNIS level 2 class or aggregations of classes (bold red borders) (based
on Evans et al., 2016).
There are nearly 1400 habitat types defined in EUNIS at levels 4-6 levels. From this, it is apparent that
MSFD broad habitat types (at level 2) may each encompass a high degree of variation in character, and
represent a coarse proxy for the underlying multi-species gradients and mosaics of biological
assemblages with often highly variable densities of species. All levels and classes in EUNIS have
biological relevance. Even though the higher level 2 classes are defined only in terms of substrate and
zone, both aspects have biological relevance: for example, sand and mud substrates support different
ranges of species and communities, and the zones are defined on a biological basis – e.g. the
macroalgae-dominated infralittoral zone is distinguished from the animal-dominated circalittoral zone.

7

https://www.eea.europa.eu/data-and-maps/data/eunis-habitat-classification-1
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A habitat represents an area of seabed over which the character of its biological community is similar
and can be distinguished from neighbouring communities which have differing characteristics, thus
enabling their mapping to show the distribution and extent of each habitat type. The variables
described above often change only gradually over space, such that the transition from one habitat type
to another is often gradual and does not have distinct boundaries. Exceptions are where the substrate
changes abruptly (e.g. from rock to sand) or where other physico-chemical variables change rapidly
(particularly in intertidal and estuarine areas where the environment can shift markedly over a few
meters or even centimetres).
Habitat maps therefore provide an interpretation of the abiotic and biotic character of the seabed
according to a defined typology. This facilitates the process of assessing the state of the seabed,
according to these habitat types, and in turn facilitates their management (e.g. taking measures to
improve the status of particular habitat types and areas). Habitat typologies and maps are therefore
tools to represent a complex variation in seabed characteristics in a meaningful and consistent way for
management purposes.
A predictive (i.e. modelled) map of seabed habitats, covering all MSFD regions is provided by EMODnet
Seabed Habitats according to the EUNIS typology9, and also aggregated to MSFD broad habitat types10.
Its level of detail and quality varies according to the quality of the underlying data that support the
predictions, e.g. substrate type. The latest version of this EMODnet ‘EUSeaMap’ product, according to
the 2019 EUNIS classification, and hence be fully compatible with MSFD BHTs, was released in
September 2021.

3.2 Defining habitat types
The definition of each habitat type for a national or regional habitat typology is derived from
summarising the composition of the species and their abundance, from multiple observations and
samples of the habitat, to give the typical characteristics of the community. The process of community
definition is often undertaken using multivariate and generalized linear mixed model-based gradient
analyses11. This biological characterisation12 is coupled with the environmental variables governing the
habitat structure and functioning, in particular the substrate type, organic carbon content, depth
range, wave and current regimes, and temperature, salinity and turbidity regimes. The definition of
biotic and abiotic characteristics should be sufficiently clear to provide a robust typology that allows
the habitat to be distinguished from neighbouring types for mapping and classification purposes.

9

Whilst EUNIS and EUSeaMap provide a unified common typology and maps for the whole of Europe, national
classifications and maps may have further detail and be more accurate. However, these seldom cover the entire
national marine waters (with maps often limited to coastal areas or marine protected areas). These better quality
national typologies and maps could be used for MSFD assessments if they are compatible with EUNIS and
EUSeaMap and allow for comparison with neighbouring countries. There is a general need to improve the
typology and maps across Europe to increase confidence in the assessments of seabed habitats.
10

http://www.emodnetseabedhabitats.eu/default.aspx?mapInstance=MESHAtlanticMap_&page=1974&LAYERS=EUSMMSFD&zoom=2
&Y=51.76&X=2.27
11

Such as SIMilarity PERcentage: see for example http://www.primer-e.com/primer.htm

12

Primary and secondary productivity and food webs are sometimes included.
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The species found in each habitat type, under natural conditions, fall into three categories:
a. Species which are always present in the community, even if not always in high abundance;
b. Species which are particularly characteristic of the community (i.e. not frequently found in
other habitat types);
c. Species which are widespread (i.e. found in many habitat types) and therefore not
characteristic of particular habitat types.
There can be some overlap between species in category (c) and (a). Some species in category (b) may
be (nearly) always present (category (a)). Species, mainly in categories (a) and (b), could be “structuring
species” or “habitat-forming species” as they structure or build the habitat type.
Along with the species composition information, it is typical to derive the abundance of the species in
the community, often expressed as absolute numbers, percentage cover of the seabed or qualitatively
(e.g. rare, occasional, frequent, common, abundant). The typical range in abundance of each species
in the community is also an important characteristic of the natural habitat. Thus, a kelp forest is
distinguished from a kelp park by the density of the kelp plants; a seagrass or mussel bed is
distinguished from surrounding habitats by the density of the habitat-forming species (here, seagrass
or mussels). For habitats which lack a single dominant species (most habitat types) the relative
abundance of species in the community remains an important characteristic of the natural habitat.
From this process of defining the biological characteristics of a natural habitat (i.e. a list of typical
species and their relative abundances), it is possible to derive other characteristics such as species
diversity and overall biomass, primary and secondary productivity and food webs, as these can differ
markedly between different habitat types.
These biological characteristics are relevant for habitats which are relatively unaffected by
anthropogenic pressures (i.e. they are in or close to reference state/reference condition). When the
habitat is adversely affected by anthropogenic pressures, the species composition and their relative
abundance within the community changes, and additional ‘opportunistic’ species may appear (see
Section 4.1). The community may vary markedly between one in unimpacted reference condition and
one in a severely impacted state. This can lead to describing them as different habitats, when in reality
they are different states of the same habitat. In some cases, a severely degraded habitat may be
significantly different to the original parent habitat and can justify definition as a new habitat type. In
some cases, the reference state of a habitat is not known as all areas of the habitat in a region have
been adversely affected due to pressures from past and ongoing human activities. Adverse effects
from past centuries and decades have altered pre-industrial habitats and ecosystems, and often
irreversibly so (e.g. regime shifts, species extinction). It can therefore be a challenge for managers to
define a meaningful reference state for a habitat for the purpose of assessing current environmental
status.

3.3 Biogeographic variation in habitat types
From above, it should be noted that each habitat type comprises biotic and abiotic components.
Habitats defined by abiotic characteristics13 are used in many regions globally and may support similar
functional communities wherever they occur. For example, a wave-exposed rocky shore will support
similar functional communities (e.g. of barnacles and mussels), whether it occurs in Western Europe,
13

Refers to more generic definitions which do not include the biological community, e.g. EUNIS level 2.
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South Africa, Australia or the Pacific coast of America. In each of these locations, however, the species
composition varies according to the biogeographic region, which is strongly influenced by the
overarching characteristics of the water mass, particularly the sea temperature and salinity regime,
together with species dispersal mechanisms, such as main currents.
In Europe, major biogeographic variations are built into the EUNIS classification at level 3, where it
distinguishes the Black Sea (warm, brackish) from the Mediterranean Sea (warm, highly saline), the
North-East Atlantic (temperate, saline) and the Baltic Sea (cool, brackish). The MSFD regions also follow
this division into four ecoregions.
Further differentiation within each of these broad regions is necessary to adequately define the
different communities: within the Baltic, there is a substantive difference between the largely
freshwater parts of the Gulf of Bothnia, the more saline southern Baltic, and the higher saline western
Baltic. Similarly, there are distinct differences across the Bay of Biscay and Iberian Coast (Dinter 200114)
and OSPAR has recognised biogeographic distinctions in the Greater North Sea subregion. Such areas
are the practical reflection of the GES Decision’s requirement for biogeographically-defined
subdivisions of the MSFD (sub)regions. Each biogeographical area should be treated as the basis for
defining an assessment area for MSFD reporting purposes. Within such biogeographically defined
assessment areas, it may be appropriate to define smaller areas for management purposes, or to
present assessment results per country (EEZ or subunits) so that Member States can report on the
pressures (e.g. for D6C1, D6C2) and status of seabed beds, as relevant to their national waters. See
SEABED_2-2019-08 and SEABED_2-2019-21 for further details.

4 ADVERSE EFFECTS ON HABITATS
4.1 Pressures affect habitats in different ways
Anthropogenic pressures can affect seabed habitats in different ways depending on their inherent
properties. For example, physical pressures (e.g. physical disturbance) may directly damage or kill
fragile species in seabed communities; biological pressures (e.g. non-indigenous species15) may, over
the long term, out-compete species in the community; chemical pressures (e.g. from hazardous
substances) may affect directly and long term the reproductive capacity of species in the community;
and nutrient enrichment pressures can lead to enhanced growth of opportunistic planktonic and
benthic algae and ultimately to deoxygenation of the water column and death of benthic species.
The typical species (section 3.2) that reflect a habitat under good quality / low disturbance conditions,
could be less abundant, rare or absent in situations of low quality / high disturbance. In addition, an
adversely affected community often holds 'opportunistic species' that replace the typical species and
may become dominant in the community.
The biotic effects of each pressure are often accompanied by abiotic changes to the habitat. For
example, the placement of infrastructure on the seabed can lead to hydrological changes such as
14

Dinter W.P. 2001. Biogeography of the OSPAR Maritime Area. Bundesamt für Naturschutz Federal Agency for
Nature Conservation, Bonn, Germany, 167 pp.
15

Non-indigenous species (NIS) are considered here in relation to how they may adversely affect the state of a
natural community. Whether a habitat which is impacted by NIS can be restored is a separate management issue.
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altered current and wave regimes, in turn leading to changes in sediment properties. Nutrient
enrichment can lead to permanent or periodic anoxia or hypoxia of the water and seabed, as
mentioned above. Persistent disturbance, from aggregate dredging and bottom-contacting fishing
gear, can alter the morphology of the seabed, sediment composition and its organic carbon content.
The biotic and abiotic changes to seabed habitats, caused by anthropogenic pressures, may have much
wider consequences on ecosystem functioning, such as affecting food supply for species higher in the
marine food web, changing pelagic-benthic interactions, and altering sediment transport and marine
carbon sequestration processes.
These differing types of pressure bring about adverse effects in terms of changes in the biotic and/or
abiotic character of a habitat16, but all need to be assessed in terms of the degree of these changes
from natural (reference) conditions. This is illustrated in Figure 2. According to each habitat type, the
nature of the change and its severity can differ depending on the type of pressure, and its intensity,
frequency and persistence, and whether the effect is direct or indirect, short-term or long-term.
There are different methodologies to measure the changes (often termed ‘impacts’ or ‘adverse
effects’) due to anthropogenic pressures. Before embarking on quantitative approaches to
assessments of seabed habitats, it is useful to develop a qualitative understanding of how the different
pressures may affect habitats: what are the characteristics of the community/habitat in natural
(reference) state, what condition would be considered a good state, and what are the qualitative
changes that would lead to it being considered in a poor state.
Biotic and abiotic characteristics of a habitat and how these change along specific pressure gradients
are described in the scientific literature for many pressure-habitat combinations17. The pressure
gradients may be strongly affected by geographical or topographical characteristics of a site which are
not always accounted for in the habitat definitions, such as degree of shelter from wave action which
affects the distribution of suspended solids, nutrients, chemicals, litter and sound. In general terms,
intensive pressures mostly result in reduced species diversity, fewer long-lived and fragile species,
more opportunistic species, and reduced ecological services. However non-linear responses are
common (e.g. intermediate disturbance theory). This can only be specified for particular habitats,
though groups of habitats may exhibit similar responses.

16

Changes in natural conditions may involve ‘losers’ and ‘winners’; a rare species in a given area may become a
winner because of change: e.g. Laminaria rodriguezii in CO2-rich shallow waters in the Mediterranean Sea
(Linares et al., 2015).
17

This will typically be at a finer resolution of habitat than MSFD broad habitat types, as the latter can be quite
variable in character.
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Figure 2: Conceptual relationship between GES quality for seabed habitats and sub-GES conditions, as
expressed through the adverse effects of different pressures (three examples shown) (from OSPAR
201218). The lower limit of GES quality is defined by the quality threshold values set for the habitat in
relation to each pressure, or from a ‘state’ perspective to account for multiple pressures. Note that for
seabed habitats, the GES quality set through threshold values needs to be achieved over a specified
proportion (set as the maximum extent of adverse effects) of each habitat type in each assessment
area.
Such scientific understanding for single pressure-impact responses may not be available for all
pressure/habitat combinations, or in all regions. However, it may be possible to transfer understanding
of a pressure-habitat relationship from one study area to other regions hosting similar habitats.
Some areas and habitats are subject to multiple pressures, leading to situations where the condition
(state) of a habitat can be assessed, but causal links to particular pressures are not clear, due to the
complexity of the habitat interaction with multiple pressures.
Wherever possible, this qualitative understanding of pressure-impact relationships needs to be
accompanied by a quantitative assessment.

4.2 Quantitative approaches to assessing habitat state
There are a variety of methodologies in current use to assess the state of seabed habitats, including
adverse effects on them, which can be broadly characterised as:
a. Using empirical data from in situ sampling or observations (via point, area or transect
sampling). This approach provides direct evidence of the state of the habitat, giving the highest
confidence in the assessments. However, for MSFD purposes, this approach is typically limited
18

OSPAR Commission. 2012. MSFD Advice Manual and Background Document on Biodiversity. A living
document - Version 3.2 of 5 March 2012. Approaches to determining good environmental status, setting of
environmental targets and selecting indicators for Marine Strategy Framework Directive descriptors 1, 2, 4 and
6. London, OSPAR Publication no. 581.
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by the capacity of monitoring programmes to provide sufficient samples to be used alone
across multiple BHTs and large areas of marine waters.
b. Using maps and models to predict the distribution, extent and severity of a pressure and its
impacts across broader areas. These can be derived from mapping the distribution of activities
(e.g. aggregate dredging, bottom fishing) to predict the extent and severity of a pressure (e.g.
physical disturbance) and from here to model the possible impact on the benthic habitats. This
approach enables an indirect assessment for large areas of seabed (e.g. entire regions). The
models provide a prediction of the altered state, and are often an essential complement to the
empirical approach.
To provide quantitative, robust and repeatable assessments, it is common practice for both
approaches to develop indicators which use the available data (from monitoring observations, or
spatial mapping and modelling of activities, pressures and impacts) according to a standardised
methodology, and which allow an assessment of habitat state.
Indicators are focused on particular characteristics of the habitat (preferably in relation to specific
pressures). To adequately assess habitat status, wherever possible several indicators should be used
(e.g. assessing habitat extent, species composition, community biomass, abiotic characteristics) as this
will increase confidence in the assessment. If several indicators give different results, it may suggest
they are both valid reflections of habitat state and should be used in combination. When multiple
indicators are used, the results need to be integrated, preferably in a standardised methodology, to
derive the overall status.
The density of in situ monitoring stations per habitat type in each country varies considerably, and is
likely to need supplementing with maps of the distribution of activities and models of their pressures
and associated impacts. Monitoring stations need to reflect the distribution of pressures and their
intensity in order to provide effective data for assessing (the extent of) adverse effects. General
area/state monitoring (not targeted towards particular pressures) gives less certainty in assessments
of impacts from particular pressures, as changes in state cannot readily be linked to particular
pressures/activities. They can, however, provide more certainty on the actual state of the
communities, reflecting the cumulative impacts from the sum of all pressures affecting the benthos at
a particular site. To allow periodic assessment of changes in state, monitoring stations (after their initial
selection) need to be kept constant and long-term, so as to avoid confusion between (natural) spatial
and temporal variability and the impacts from pressures.
To ensure an adequate level of confidence in the assessment outcomes:
a. the pressure-impact relationships for state/impact indicators need to be established (see
section 4.4), and
b. models for the different pressures (and associated impacts) need to be calibrated with groundtruth data, such as from direct observations (empirical approach above). This could be done
by using pressure maps to identify areas affected by particular pressures and implementing in
situ monitoring across the pressure gradient (i.e. from high impact to low or negligible impact)
to help define state indicator values in relation to the impact;
c. Models are predictions and need verification and calibration through actual observations in an
analytical way (often this is not the case and validation is only through expert judgement). The
validation process should lead to improvements in the model, when necessary;
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d. It is not clear how well models based on the sensitivity of single species reflect whole
community characteristics and changes. Again, such models need to be validated against
observation data on whole community characteristics of the habitats.
Established pressure-impact relationships can be used to infer the status of habitats in areas for which
there is more limited information.
The balance between empirical data and models informs the degree of confidence in the assessment;
ultimately this can influence whether management actions are taken, especially in situations where
confidence is low.
It is very challenging to develop suitable indicators for MSFD, as assessments are needed across
multiple habitats and large geographical areas.

4.3 Parameters to assess pressure, impact and state
The GES Decision provides the basis for the parameters to be used, and developed through indicators
and models (Table 1). These can be supplemented by other parameters, if needed.
Table 1: Parameters indicated in the GES Decision as relevant for assessing pressures, impacts and state
of seabed habitats.
Descriptor

Criterion

Type

Parameters

D6 Sea-floor integrity

D6C1

Pressure

Spatial extent and distribution of physical loss of seabed

D6C2

Pressure

Spatial extent and distribution of physical disturbance pressures on
the seabed

D6C3

Impact

Spatial extent per habitat type of adverse effect by physical
disturbance
Changes in biotic and abiotic structure and functions:
●Species composition and their relative abundance
●Absence of particularly sensitive or fragile species or species
providing a key function
●Size structure of species

D6C4

State

Extent of loss per habitat type from anthropogenic pressures

D6C5

State

Extent of adverse effects per habitat type from anthropogenic
pressures
Changes in biotic and abiotic structure and functions:
●Typical species composition and their relative abundance
●Absence of particularly sensitive or fragile species or species
providing a key function
●Size structure of species

Other descriptors19
D2 Non-indigenous
species

D3 Commercial fish
and shellfish

19

D2C2

Pressure

Abundance
Spatial distribution

D2C3

Impact

Spatial extent per habitat type of adverse effect due to nonindigenous species

D3C1

Impact

Fishing mortality rate of population

D3C2

State

Spawning stock biomass of population

Descriptors and criteria not listed here are more focused on mobile species and the water column.

12

MSCG_29-2021-05

D5 Eutrophication

D3C3

State

Age and size distribution of individuals in population

D5C4-D5C8

Impact

Photic limit (transparency) of water column
Concentration of dissolved oxygen at bottom of water column
Abundance of opportunistic macroalgae
Species composition and relative abundance of macrophyte
communities
Depth distribution of macrophyte communities
Species composition and relative abundance of macrofaunal
communities

D7
Hydrographical
changes

D8 Contaminants

D10 Litter

D7C1

Pressure

Spatial extent and distribution of permanent alteration of
hydrographical conditions (e.g. changes in wave action, currents,
salinity, temperature)

D7C2

Impact

Spatial extent per habitat type of adverse effect (physical and
hydrographical characteristics and associated biological
communities) due to permanent alteration of hydrographical
conditions

D8C2

Impact

Condition of habitat (such as species composition and their relative
abundance) due to contaminants

D8C3

Pressure

Spatial extent and duration of significant acute pollution events

D8C4

Impact

Condition of habitat (such as species composition and their relative
abundance) due to acute pollution events

D10C1,
D10C2

Pressure

Composition, amount and spatial distribution of litter and
microlitter on coastline and seabed

Whilst the biological component is fundamental for ecological status assessments, physical aspects can
also be used to assess seabed state, e.g. use of multi-beam echosounder (MBES) to assess seabed
morphology. There is value in developing abiotic indicators, such as for morphological and sediment
characteristics or for organic carbon levels, to reflect other aspects of ecosystem structure and
functioning. Abiotic features and pressures can be used as proxies; they provide an assessment of risk,
which needs validation with biotic indicators.
For the D6C5 assessment, results of multiple GES criteria across several descriptors need to be used.
This poses the risk of using the same parameters and data more than once (redundancy); for instance,
the state of macrozoobenthos or macroalgae can be assessed both under the D5 or D6C5. In such
cases, the data and indicator may be appropriate for both descriptors, but should be used/interpreted
in the same way.

4.4 Linking changes in state to pressures
Indicators can be categorised into three types:
a. pure ‘state’ indicators, not indicative of a specific pressure but responsive to an unspecified
mixture of pressures;
b. ‘Impact’ indicators which relate the state of a habitat to a particular pressure or groups of
pressures;
c. ‘Pressure’ indicators which estimate the level of pressure in an area. These can be calibrated
against their impacts to provide a proxy indicator of impact.
A minimum requirement is that the indicator can distinguish natural variability in habitat state from
anthropogenic impacts. They need to be able to detect change in habitat state statistically so that
confidence in the degree of change can be defined, although this may be supplemented by expert
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judgement. Furthermore, empirically based methods should be used to identify the ‘typical species’ of
communities in unimpacted state and the ‘opportunistic species’ of communities in impacted state,
leading to the development of robust indicators that can be applied widely across habitats and regions.
Often the indicator or chosen evaluation data do not relate to particular pressures and do not reflect
the degree of pressure, but rather the cumulative impacts from multiple pressures. Nevertheless, they
can be still strong indicators for assessing criterion D6C5. Such ‘state’ indicators are less useful as a
management tool20, as without the identification of relevant pressures and associated activities,
management action cannot be directed towards the appropriate pressures and activities in cases
where the assessment indicates the habitat is not in good status. Many indicators based on benthic
community data are not really pressure specific, as several different pressures can produce similar
ecological responses. While many indicators are derived from pressure gradients and are intended to
best reflect the particular responses in the respective study, other pressures can have similar effects.
At sea, where several pressures can act simultaneously, it is not always possible to single out the effect
of single pressures – the state that is observed in monitoring data is the cumulative result of all current
(and past) pressures.
If single pressures are predominant in an area, it is generally easier to relate the state of the habitat to
the particular pressure. However, cumulative effects and non-linear responses may complicate this
relationship. There is a need to relate change in state to the particular pressure to enable upscaling of
assessments through pressure mapping. Once validated correlations between pressure and state are
established, this can be used to spatially extrapolate predicted impacts on the state of habitats, based
on pressure data that are often available with much better spatial and temporal coverage. This
approach is followed for D6C3 to assess the impacts of physical disturbance (e.g. OSPAR’s BH3
indicator, HELCOM’s CumI indicator21, ICES PD and L1 indicators) and in theory could be applied to
other pressures, but this involves a lengthy process to develop models that include pressure intensity
maps, habitat maps and habitat sensitivity scores.
Pressure indicators are important22, especially when linked directly with the activities that generate
the pressure as this provides a direct link to activities for management purposes. The impact indicator
models for physical disturbance mentioned above are based on a pressure indicator for bottomcontacting fishing gear (BH3, PD, L1 impact indicators) or a physical disturbance indicator for multiple
activities including bottom fishing (CumI). These pressure indicators provide region-wide coverage
based on readily available activity data (e.g. Vessel Monitoring System data from fishing vessels). They
can be regularly updated (e.g. annually), thereby allowing a more frequent update of pressure
assessments than is typically feasible for state assessments. This is useful also as the pressure may
change more rapidly, such as due to management actions, than the state/impacts of the habitats,
which can take many years to respond to changes in pressure.

20

Sometimes they can be related to a specific pressure a posteriori, using model or expert knowledge.
In these indicators, the correlation between physical disturbance pressure and state change/impact is done
via assessing sensitivity of the habitats to the pressure. Note that sensitivity here is based on the pressure-state
correlation at the species level and up-scaled to the whole BHT level.
21

22

Often a combination of pressure indicators is needed, to cover all pressures that need to be considered in
D6C5, otherwise, impact of other pressures than those targeted by the indicator may be missed.
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Since adoption of the MSFD in 2008 there has been rapid development of pressure and impact
indicator models relating to physical disturbance, driven in particular by the widespread nature and
importance of this pressure for seabed habitat assessments. Another widespread pressure is from
nutrient enrichment which leads to eutrophication in both coastal and offshore zones. Here, there is a
longer history of pressure and impact indicator development, via the Regional Sea Convention’s focus
for decades on marine pollution and the Water Framework Directive since its adoption in 2000. In
contrast to the physical disturbance indicators, the eutrophication indicators have tended to be based
on in situ sampling data that is extrapolated to enable assessments of larger areas; more recent
developments are using spatial satellite data (for Chlorophyll-a and water transparency) to improve
the spatial and temporal coverage of the indicators.
Comparing the effects of indicators for different pressures is difficult, as the mode of effect of the
pressure varies (e.g. physical vs chemical) and the pressure may affect different aspects/components
of the community/habitat. It needs to account for the magnitude/intensity of the different pressures.
Nevertheless, it is important when setting quality threshold values that there is equivalence between
the thresholds used across the pressures, such that a pollution threshold is equivalent to a physical
disturbance threshold (i.e. the thresholds reflect a similar degree of change from reference state).

4.5 Indicators are specific to habitats, pressures and areas
The nature of adverse effects of pressures on seabed habitats varies according to the pressure type
(section 4.1) and needs to be assessed by indicators that are closely associated to each pressure type
(section 4.4).
However, as the nature of habitats also varies markedly (rock-sediment, shallow-deep), their
sensitivity to each pressure type also varies, and hence the indicators need to be calibrated according
to habitat type. As reflected in section 3.3, the biological character of each abiotic habitat type varies
by region according to biogeographic influences; this shows that the indicators also need to be
calibrated to the different areas/regions in which they are going to be applied.
These considerations indicate that impact indicators should be pressure, habitat and area-specific.
Testing their applicability should reveal how broad or narrow applicability is for a particular indicator
(e.g. it could be widely applicable to sediment habitats within an entire region or subregion).
This multiple relationship between habitats, pressures and areas could suggest a need for very
extensive development and testing of indicators in order to ensure they are operational in each region.
Similar development of benthic indicators was undertaken for the Water Framework Directive after its
adoption in 2000, requiring many years of development; in addition the indicators were mostly
developed at national level and later required intercalibration to ensure the results were compatible
between countries. For MSFD purposes, considerable indicator development has been undertaken by
the Regional Sea Conventions, which means that a post-development intercalibration phase is not
usually needed. Nevertheless, indicator development is a
substantive task, and needs to be
prioritised towards the most relevant pressures in each region; joint development among Member
States can reduce the necessary effort significantly, through data sharing, method development and
testing.
Where indicators are established for certain habitat-pressure relationships, these could potentially be
extrapolated to other similar habitat types or other areas. Confidence in the extrapolation depends on
the closeness in character of the communities and abiotic variables, and should be well documented

15

MSCG_29-2021-05
and tested for the new habitats and areas. It should be applied in a precautionary way, extrapolating
only to habitats that are less or as sensitive, if this is known.
In practice some indicators may be very specific, e.g. ‘area of seagrass bed’, ‘density of large bivalves’,
while others can be applied to multiple habitats at regional scale. Indicators can be selected to
represent a habitat with associated threshold values.

4.6 How much change in state equates to adverse effect?
The GES Decision requires that threshold values be established for adverse effects on the condition of
each habitat type (D6C5) and for the adverse effects of physical disturbance (D6C3). There are similar
requirements relevant for seabed habitats under other descriptors (D2C3, D5C4-D5C8, D7C2, D8C2
and D8C4). The threshold value therefore distinguishes a habitat (or more precisely an area of that
habitat) that is adversely affected from an area of the same habitat that is not adversely affected (i.e.
it is in a good condition/state). These are therefore ‘quality’ threshold values and are distinguished
from the values which need to be set for the maximum allowable extent of habitat loss under criterion
D6C4, and the maximum allowable extent of adverse effect under criterion D6C5, which can be
considered as ‘extent’ threshold values.
A quality ‘threshold value’ means a value or range of values that allows for an assessment of the
quality level achieved for a particular criterion, thereby contributing to an assessment of the extent to
which GES is being achieved (Decision Article 2(5)). The Decision states that threshold values should
be set in relation to a reference condition (Article 4 (1) (c)) (see section 4.7).
In order to establish threshold values, it is necessary to define the degree of change in state (from
reference condition) that indicates the habitat has been adversely affected (by one or more
anthropogenic pressures). Possible ways this could be done are as follows:
a. Based on a specified degree of deterioration in state, using state indicators that are not linked
to specific pressures;
b. Based on a specified degree of deterioration in state, using impact indicators linked to a
specific pressure (or groups of pressures) where the pressure-impact response is linear (no
marked change in state with increasing pressure);
c. Based on a specified degree of deterioration in state, using impact indicators linked to a
specific pressure (or groups of pressures) where the pressure-impact response is non-linear
(marked change in state with increasing pressure, with a distinct tipping point);
d. Based on a specified level of pressure, using pressure indicators calibrated to the pressurestate response.
It should be easier to establish threshold values if there is a clear discontinuity observed in relation to
a pressure, with ‘unacceptable change’ established below the break point (i.e. point c above). Where
the change in state is more gradual (in relation to increased levels of pressure and/or habitat response,
i.e. point b above), the availability of a good spatial and temporal data set will help in the definition of
threshold values23.

23

Even in the presence of good spatial references, objective methods to define thresholds when the response
is linear may not exist and the deviation from reference state used as a boundary may be defined arbitrarily in
that case (https://doi.org/10.1890/ES11-00366.1). A good time series is needed to assess deviation from the
historical natural variability of the ecosystem (e.g. https://doi.org/10.1016/j.ecolind.2020.106469).
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Assessment of the degree of change in state from reference state needs to compare the same habitat
type and typically needs to be carried out at more detailed levels of habitat definition than MSFD broad
habitat types, as these can be quite variable in their biotic and abiotic characteristics. Then aggregation
methods need to be devised to report at the level of broad habitat type.
The amount of change from a reference state/ condition that defines an adverse effect should be
independent of the indicator used. Different indicators first need comparability of measurement; and
secondly to be inter-calibrated to ensure equivalence in degree of state change can be measured
(Decision Article 4 (1)(f)). However, this may prove difficult in practice, as the indicator component and
calculation may vary greatly24 depending on community/habitat types. It may be more pragmatic to
aim for standardised output categorisation instead (e.g. as Ecological Quality Ratio or EQR values) to
enable comparison of indicator results in relation to reference state.
Empirical studies can be used to calculate correlations between pressures and state that could be used
to derive threshold values. However this is very complex in cases where cumulative effects from
several pressures exist25,26. Threshold values for habitat state (based on community characteristics)
can be set by convention using various approaches (reference state, current state…) and for different
properties such as diversity, biomass and functional processes. This is an ongoing scientific process,
and no single approach can be recommended yet.
Further development of approaches and methods for defining quality thresholds is needed.

4.7 What is the reference condition?
The GES Decision states that threshold values should be set in relation to a reference condition (Article
4 (1) (c)).
Reference condition (or reference state) for a seabed habitat is the state of the habitat (including its
biotic and abiotic components) that reflects a natural condition, free of any direct anthropogenic
pressures27. Reference condition is defined independently of particular anthropogenic pressures.
Reference (natural) condition can reflect:

24

The spatial scales of the indicators may also vary a lot. For example, the HELCOM BQI is assessed per sub-basin
and would over estimate some areas and “rule out” the spatial details of the CumI indicator. It is a similar
situation for some other eutrophication indicators in the Baltic.
25

This is true especially when trying to combine results from different criteria to assess D6C5, as some criteria
results may indicate there is adverse effect, while others do not. This may suggest a need to better calibrate the
threshold values used for the different criteria. The spatial aspect of the monitoring network for different
descriptors is also important here, as the interpretation could be different if all/some indicators represent the
same station network and different if they have different spatial distribution (versus real world data density).
The indicator or criteria aggregation rules could be different in these two cases.
26

If pressures are interacting, multivariate safe operating space can still be defined, although it is harder
(https://doi.org/10.1002/fee.1459). At least, threshold intervals, or the minimum threshold ensuring no
cumulative effects, can be used as a precautionary principle. Improving knowledge on stressor interactions is
also key for this, as it can help address the variability of thresholds across space and time and help assess the
uncertainty that needs to be considered around these thresholds.
27

Climate change, as an indirect anthropogenic pressure, is not included.
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a. a past situation, expressing historical conditions without impacts by anthropogenic pressures;
b. a current situation, reflecting prevailing physiographic, geographic, environmental and
biological conditions, provided these are largely free of anthropogenic pressures, or
c. a predicted situation, in which the habitat has fully recovered after removal of pressures.
Defining reference conditions based on a historic situation is generally difficult, as benthic scientific
studies often only started after anthropogenic impacts had already begun28. Pollution, eutrophication
and physical disturbance pressures started over 100, or even 200 years ago in many parts of Europe.
However, more qualitative descriptions may be available which indicate broadly the historic nature of
a habitat/area. Estimations can be derived from less impacted communities described in historical
studies or studies of areas largely free of anthropogenic pressures. However, as some benthic
communities may recover very slowly from certain pressures (e.g. those causing loss of sensitive and
fragile species), particularly where the pressure has been widespread and long-lasting, the true nature
of the reference condition may only become apparent after several decades, or even longer, without
the pressure(s). Expert judgement can be used to supplement the information derived from scientific
data.
For assessing habitat loss due to restructuring of coastlines and placement of infrastructure, a
pragmatic approach to assessing the natural extent of habitats is to map and quantify the current
infrastructure and other morphological changes (e.g. riverine and coastline modifications), also using
historic maps.
The level of classification of habitats affects the definition of a reference condition. Reference
condition based on the biological community therefore needs to be defined at appropriate EUNIS
levels (at least level 4, but possibly level 5 or 6). Reference condition for extent of a habitat could,
however, also be defined at higher levels (e.g. level 2).
The natural variability of the habitat and its community(ies) needs to be understood. Some MSFD
broad habitat types are more variable in character than others, and defining reference condition needs
to take account of this natural variability.
Recovery of a habitat may not be back to the original historic/past state, but to a ‘new’ state that
reflects both the removal of, or reduction in, anthropogenic pressures and the ‘prevailing
physiographic, geographic and climatic conditions’ (terminology of Descriptor 1). This recovery could
therefore reflect recent changes in environmental conditions of an area (e.g. due to the effects of
climate change) and/or biological effects (e.g. predator-prey relationships, recruitment processes). In
some cases, the recovery could be a ‘regime shift’ to very different habitat/community. This may
suggest that, in practice, more emphasis is placed on defining reference state based on current
conditions (which lack pressures) or on a recovered state. Note, however, that non-indigenous species,
including where they dominate, can be present and not feasible to remove, and that biogenic habitats
may not be capable of natural recovery without reintroduction efforts. These situations need to be
factored into assessing status.

28

Climate change (or other pressure) may induce a shifting baseline, where a historic reference state can no
longer be recovered (and may thus not be a relevant goal to achieve).
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4.8 Lack of information on reference condition
It is often the case that there is no or insufficient knowledge on the condition of a habitat in its
reference state. Approaches are needed to fill this knowledge gap and at the same time to continue
implementation of the MSFD in the absence of such knowledge.
Addressing knowledge gaps:
Specifically monitor areas/habitats with known low/absent pressure29 to acquire the necessary data.
A reference condition can be ‘constructed’ based on best available knowledge, derived from
contemporary conditions in little-impacted areas and historical studies, until such time when it can be
replaced with a reference state based on observations of unimpacted or fully recovered areas. Such
‘constructed’ reference conditions need to be reviewed/updated when new observations/knowledge
become available as they might fail, to varying degrees, to reflect the natural reference condition.
Approaches in the absence of a known reference state:
Define an interim reference state based on the best available data (e.g. by using the sites which appear
to have the least impacted/highest quality habitats).
In cases where the threshold value is set in relation to the best available data on reference condition,
the values used need to be periodically reviewed in the light of new data which could lead to
redefinition of both reference and threshold values. Given the widespread nature of some pressures
in some regions, it is expected that this situation will be common. It will be important to monitor
improvements in habitat quality, following the introduction of measures to reduce pressures, and to
feed this into updated threshold values, where necessary, in the 6-year updates of GES determinations
under MSFD Article 9.

4.9 Role of recovery in assessing state
Indicators based on direct observations (e.g. OSPAR’s BH2 Margalef Index) provide an assessment of
actual state of the benthic habitat; these observations reflect the sum of the current (and past)
pressures acting upon the habitat, together with any recovery from past pressures made by the
habitat. The indicator is used to assess whether the habitat is adversely affected and thus conclude on
its status (combining several indicators, where relevant).
In contrast, models developed to predict impacts from pressures (e.g. OSPAR BH3, HELCOM CumI, ICES
PD2 and L1) take account of both the degradation of the habitat (sometimes referred to as resistance30)
and the recovery potential of the habitat (sometimes referred to as resilience, such as longevity of its

29

It is potentially feasible to find areas with low or absent physical pressures to use as reference areas. However,
finding areas with both low/absent physical pressures and low/absent pollutant pressures could potentially be
very difficult for all relevant habitat types/geographical areas.
30

The sensitivity of benthic habitats is determined based on a combination of the resilience (recoverability) and
resistance (tolerance) of key structural, functional and characterising species of the habitat in relation to a
defined intensity of each pressure (Tillin et al., 2010; BioConsult, 2013; Tillin and Tyler-Walters, 2014) (from
OSPAR Intermediate Assessment 2017 BH3 https://oap.ospar.org/en/ospar-assessments/intermediateassessment-2017/biodiversity-status/habitats/extent-physical-damage-predominant-and-special-habitats/).
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species) once the pressure has ceased (i.e. whether the habitat is able to recover quickly or takes a
longer time).
Recovery of a habitat is built into some models to reflect the severity of impact and to help prioritise
management needs (future looking), whilst indicators of state from direct observations are reflecting
all current and past pressures on the habitat, and the management perspective is not built into the
indicator. Given these two approaches, it is important to ensure that the models are calibrated with
direct observation data, that the model’s outcomes are well understood, especially when their results
are influenced by their recovery aspect and that assessments do not rely upon models alone.
It is important to know whether a habitat’s current state will allow for recovery. Recovery rates inform
measures, e.g. whether recovery can be passive through natural processes following reduction or
removal of the pressures or if there is need of active restoration.
Approaches to assessing the sensitivity of a habitat may include the time taken to recover from an
impact, once the pressure has been removed. Some habitats recover fast, other habitats not at all,
depending on their degree of resistance to a pressure. Certain pressures by their nature have a rather
acute effect (e.g. navigational dredging, bottom trawling31), whilst others (e.g. eutrophication,
pollutants) have a more chronic effect. The issue of recovery is further complicated by having activities
and pressures which are periodically repeated, e.g. bottom trawling; in these cases, a habitat may not
have fully recovered from a previous event before the next trawling event occurs, especially
considering full recovery requires a long time period.
These temporal issues need to be considered in assessing the degree of impact and its recovery, due
to differing patterns of pressures and human activities, as well as any management response to reduce
the level of pressure in order to achieve GES.
The characteristics and time period for recovery of a habitat, once the pressure is reduced or removed,
need to be adequately understood for the purposes of assessing progress towards GES and for
management purposes. This needs data on pressure frequencies and recovery periods between
occurring pressure events if they are not continuous.
Recovery can occur if the pressures on the benthic habitat are removed or minimised through
management measures, and if the affected habitat is in a recoverable condition (depends on its
sensitivity to any ongoing pressures, and the degree of degradation).
Recovery time varies according to habitat type and its condition before recovery starts, and can take
10-20 years or more.
Recovery may not be to the original community state, due to recruitment processes, interactions
between species and the prevailing hydrographic, physiographic, climatic and environmental
conditions. Recovery could therefore be to a modified state, compared with its past condition, or to a
new alternative state. Both should be considered in assessing whether the habitat has recovered to
good status (and may lead to the need to update the reference condition and threshold value, as
described above). When assessing recovery to a modified state, it implies the species composition has
changed in relation to its past state; the degree of recovery can be assessed using the presence of

31

Persistent ‘acute’ events, such as bottom trawling can lead to chronic effects.
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functional groups of species (e.g. presence of fragile species, predators, and filter feeders) which
reflect the past characteristics of the state, as the specific species may not have returned.
Recovery to an alternative state should generally be considered acceptable, when assessing whether
GES has been achieved, provided that the new state is not considered to be adversely affected by
anthropogenic pressures. By extension, an "alternative community" resulting from a regime shift may
be considered as being in good condition, even though the natural habitat has been lost32.

4.10 Use of thresholds to distinguish good from poor status
Distinguishing an acceptable degree of change (from a fully natural reference condition) from an
unacceptable degree of change (the habitat is ‘adversely affected’) through setting of ‘quality’
threshold values provides the basis for assessing the condition (quality) of a habitat at a given location.
In order to assess the status of a habitat across its distribution in an assessment area it is necessary to
also determine the extent of the habitat which is considered to be in a good condition or, conversely,
not in good condition (adversely affected). The extent of a habitat in an impacted state needs to be
assessed in relation to the total natural extent of the habitat (i.e. to determine the proportion of total
area of habitat which is adversely affected). This can be achieved through assessment of spatial data
(including models) on the extent of pressures and their impacts in relation to the extent of each habitat
type. Use of grids can provide accurate analysis of the larger scale extent of pressures and their impacts
(e.g. the mapping of bottom fishing pressure and assessment of their impacts using a c-square grid:
ICES Advice 2017, ICES Advice 2019), but the grid size needs to be considered in relation to the
sometimes small-scale occurrence of habitats. Assessments can also be based on information from
specific monitoring stations and extrapolated to a wider area (e.g. proportion of monitoring stations
that are assessed as adversely affected33); in such cases, care needs to be taken on the sufficiency of
sampling stations in relation to the total area being assessed.
These two aspects (quality and extent of quality) are reflected in the GES Decision criterion D6C5,
which requires the setting of threshold values for adverse effects (‘quality’ threshold) and the
maximum allowable extent of those adverse effects (‘extent’ threshold). Habitat loss can be considered
as the most severe form of adverse effect (i.e. when the habitat went beyond the tipping point and
cannot recover); it is addressed in criterion D6C4, and the extent of loss is to be factored into the
overall assessment of status under D6C5 (i.e. the extent of loss under D6C4 is added to the extent of
adverse effect under D6C5 and assessed in relation to the maximum allowable extent of adverse
effects to determine whether the habitat is in good status or not).

32

This is not to be confused with the introduction of artificial substrates and the subsequent development of an
‘alternate’ community; this represents loss of the original natural habitat and therefore contributes to the loss
assessed under D6C4.
33

This could be done together with spatial analysis of existing pressures. For example, if all monitoring stations
assessed in part of a habitat are in subGES and there is no indication of any direct/point sources of pressures, it
could be assumed that the whole habitat area is in subGES since the existing pressure is widely spread across
whole assessment area (e.g. eutrophication or hazardous substances). Conversely, if analysis of pressures
indicates that they are non-existent in an area then subGES values could indicate an incorrect understanding of
GES condition, and/or inadequate assessment methods or indicator threshold values.
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Assessment of adverse effects is used to trigger management actions in cases of poor state; there is a
need to assess confidence in the indicator or use of several indicators, or validate against pressures, to
support the need for action. A common regional approach is needed.

4.11 GES Decision and assessing adverse effects
The MSFD Descriptors include a number that require assessment of seabed habitats in relation to
particular pressures, and these are reflected in the criteria defined in the GES Decision. The GES
Decision also requires an overall assessment of habitat status through criterion D6C5, and specifies
that this should take account of assessments under other relevant pressure-based descriptors. These
requirements are summarised in Table 1, noting that the descriptors and criteria not listed have
potential to be relevant in some circumstances, but are in general less significant. Additionally, there
are pressures listed in Table 2a of MSFD Annex III that may be of relevance (e.g. cultivation of species).
Criterion D6C5 requires an overall assessment of status for each habitat type. By its very nature, the
actual status of a habitat reflects the outcome of all past and current pressures affecting it. Therefore
the GES Decision indicates that assessments from a number of relevant pressures, as assessed under
other descriptors, should be taken into account in reaching conclusions for D6C5. In practice, the
number of pressures that are relevant to each benthic habitat in an assessment area will usually be
fewer than indicated in Table 1; additionally, the evidence provided under other descriptor
assessments may be limited and not in a useful format to use in a practical way (e.g. not presented as
a spatial footprint of pressure/impact).

5 CONCLUSIONS ON ASSESSING ADVERSE EFFECTS
Based on sections 3 and 4, the following key principles are proposed as a basis for defining adverse
effects of anthropogenic pressures on benthic habitats, including setting of threshold values, as
required by the GES Decision:
a. The abiotic characteristics, in combination with associated habitat-building species where
relevant, of a habitat under natural conditions are normally the prime determinants of the
characteristics of the biotic community that it supports;
b. The biotic community of a natural habitat in an unimpacted state (reference state/condition)
is defined by its typical species (or functional group) composition and the relative abundance
(including coverage, where relevant) of these species within its community. This typical
composition comprises species which are always present, species which are particularly
characteristic of the habitat type and species which are widespread, and needs to take account
of long-term natural variation;
c. The biotic community changes across each (sub)region in line with biogeographical influences,
particularly the seawater temperature and salinity regime of the sea basin. Habitats should
therefore be assessed at this biogeographic scale in order to respect the biodiversity of seabed
habitats. The GES Decision reflects this biogeographic aspect by providing the scale of
assessment for descriptor 6 as subdivision of a (sub)region;
d. Pressures on seabed habitats can have physical, biological and/or chemical effects on the
habitat affected; the nature of these effects varies according to the nature, frequency,
persistence, extent and intensity of the pressure and the resistance/sensitivity of the habitat
and its species to the respective pressure;
e. In cases of severe adverse effects from anthropogenic pressures, the biotic community can be
substantially altered from its characteristics in an unimpacted (natural) state. In many cases
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there is no information available on biotic characteristics of the habitat in an unimpacted state,
and these will only become available if the habitat is allowed to fully recover from current and
past pressures upon it; in such cases, the recovery may not be to a state seen in the past
(species composition), but to a new state. The composition of functional groups (e.g. deposit
feeders, filter feeders) in the benthic community, rather than of specific species, may be a
better way to assess recovery;
f. Other biotic parameters, such as total biomass of the community, age and size distribution of
individuals within a population (e.g. of commercially-exploited species and habitat-forming
species), may be relevant for characterising the structure and functions of natural habitats (in
the context of defining adverse effects on those habitats);
g. Changes in abiotic characteristics, such as seabed morphology and carbon content, as well as
assessments of pressure (distribution, intensity and frequency), may be useful for assessing
habitat status (in addition to, or as a proxy for, changes in biotic characteristics);
h. Regardless of the type of pressure, a key basis for assessing what constitutes an adverse effect
on a natural habitat is the measurement of whole community changes, via the species
composition and their relative abundance within the community, compared to an unimpacted
or less impacted state. The most relevant component of the community in relation to the type
of pressure should be used; for example, use of fragile epifauna for physical disturbance, but
sensitive infauna for contaminant effects;
i. Assessments should, where possible, rely on several indicators, addressing different aspects
of habitat condition, structure and functions, in order to strengthen the robustness of the
assessment; indicators based on models should be validated and calibrated with empirical data
from in situ sampling or observations;
j. Defining and calibrating thresholds requires collection of data on pressures affecting benthic
habitats at a scale relevant to monitoring of the habitats concerned; the risk of anthropogenic
pressures affecting seabed habitats, and the spatial extent of such risk, should be used to
support an efficient monitoring and assessment process, as well as directing measures towards
these pressures, where appropriate;
k. In accordance with GES Decision (EU) 2017/848, threshold values should be set in relation to
reference conditions (Art. 4(1)(c) and should be consistent across different criteria used for
the same element (Art. 4(1)(f)). This indicates a need for equivalent threshold values to be
selected for the different pressures (particularly for descriptors D2, D5, D6, D7 and D8). The
lack of knowledge on reference condition (unimpacted characteristics) for seabed habitats
indicates that threshold values need to be kept under review and adjusted in the light of new
knowledge about the characteristics of habitats following their recovery towards good status.

6 ROLE OF TG SEABED
From sections 4.5 and 4.6, it is apparent that the relationships between habitats and pressures, and
how these vary by area/region is complex. There are ranges of possible indicators (parameters) that
can be used to assess whether a habitat is considered to be in a good state or an adversely affected
state, based on a threshold value defined in relation to a reference condition. Given this general
complexity, the overall time it will take to develop suitable and robust indicators, and that this detailed
work needs to be undertaken at regional or subregional level, it is proposed that the role of TG Seabed
should be to provide general guidance on best practices, including:
a. The general approaches and principles, as set out in this paper;
b. The definition of characteristics and standards that the indicators should fulfil;
c. Indicator threshold values should be adjusted to a similar relative scale to allow comparison
across indicators and comparability of assessments across habitats, e.g. use of Ecological
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Quality Ratio (EQR) values. Use of EQR values allows a normalisation across indicators that use
various values/ranges depending on the data and method of calculation.
d. Setting of quality threshold values at EU level, as required for D6C5, should follow generic
approaches, independent of specific indicators.
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