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Executive summary
The WKD1Agg workshop was initiated to address the following request: ‘In the light
of previous advice, provide guidance on the most suitable and defendable approach to
aggregate species within species groups (such as birds, mammals, reptiles, fish and
cephalopods), for the state assessments of the MSFD’. The final outcome was to be
communicated to DG ENV, to further support and facilitate the review of the Commission Decision (2010/477/EU) and the MSFD implementation for D1. The workshop
brought together 24 experts from 12 European countries.
The workshop participants considered that the term ‘integration’ should be used instead of ‘aggregation’ when referring to combining across criteria and across species
or indicators. The group concluded that there were two feasible frameworks for integrating indicators to ecosystem component level: integration of indicators or species
within criteria and integration of criteria within species. Within each of these options
is the question of how to address subdivision-specific assessments, and integration of
indicators or species that are assessed at different spatial scales.
Integration by criteria carries the advantage of a transparent weighting of all criteria,
including community aspects. Data for species where only one criterion can be measured can be included without loss of consistency and all criteria receive equal weight
in the integration across criteria. Subdivisions can be addressed in different ways depending on whether the aim is to achieve a subdivision or subregional evaluation of
GES. Integration of criteria within species carries the advantage of increasing comparability with the Habitats Directive at the species level, though this comparability will
decrease if the species and indicators included in the integration at ecosystem component level differ from those addressed by the Habitats Directive. Community considerations are, however, not easily integrated. The group did not consider that species
rich and species poor ecosystem components were conceptually different except that
integration by species is easier for the latter. In any case, the integration framework
selection is a data driven process, where rich data/species integration allows for probabilistic and averaging approaches.
The group considered a range of integration methods, the pros and cons of each, and
situations in which each would be applicable. The two integration frameworks are exemplified by worked examples of fish, birds and mammals from all regions, with identification of appropriate integration methods for each level. When integrating criteria
within a species, or to species group level, the recommended method is OOAO, and
the same recommendation is made when integrating species groups to ecosystem component for both approaches. At other levels (e.g. individual indicators to criteria, species to species group), a mixture of integration methods including OOAO, averages,
weighted averages, proportional and probabilistic methods are recommended depending on the specific situation. Retaining and communicating distance to target information was considered useful.
The final choice of integration framework depends on the relative consideration of the
wish to facilitate comparability with the Habitats Directive, the wish to use similar
methods across all ecosystem components, the wish to give a transparent weight to all
criteriavs.giving transparent weight to all species, the wish to incorporate communitylevel considerations in the integration and finally, the wish to facilitate species or species group assessments incorporating HD criteria assessments. The workshop participants considered that the weighing of these different wishes might vary across
assessment efforts, affecting the final choice of integration framework. Furthermore,
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the integration approach in high level integration for both schemes can be subject to
policy rather than scientific decision, depending on the way the overall GES for each
biodiversity component has been determined. The lack of community level indicators
was identified as a major gap in the species level assessments during the D1 review
process.
Hence, this report lists the pros and cons for both frameworks along with recommended integration methods under each to facilitate informed decision-making.
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Opening of the meeting
The agenda, aims of the workshop, and expected outcomes were presented at
the opening of the meeting. The terms of reference of the group was to ‘In the
light of previous advice, provide guidance on the most suitable and defendable
approach to aggregate species within species groups (such as birds, mammals,
reptiles, fish and cephalopods), for the state assessments of the MSFD’. The final
outcome will be communicated to DG ENV, to further support and facilitate the
review of the Commission Decision (2010/477/EU) and the MSFD implementation for D1. The workshop brought together 24 experts from 12 European countries (Figure1, Annex 1).

Figure 1. The 12 European countries workshop brought experts together from.
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Background and initial considerations
The MSFD Regulatory Committee, considering the outcomes of the evaluation of the
Member States reporting on the initial assessment, good environmental status (GES)
determination and target-setting (COM 2014/97; Palialexis et al. 2014), decided to proceed with the review and possible revision of the Commission Decision on criteria and
methodological standards on good environmental status of marine waters (GES Decision 2010/477/EU) and of MSFD Annex III. A roadmap for the review of the Commission Decision 2010/477/EU was endorsed by the MSFD Regulatory Committee and
includes 3 phases:
•
•
•

Phase 1: Technical and scientific review
Phase 2: Consultation and discussion
Phase 3: Decision-making

For phase 1 of the review, a number of lead experts from the respective MSFD Common
Implementation Strategy and Regional Sea Conventions (RSC) groups under the coordination of JRC and ICES prepared the technical and scientific reviews per descriptor
that resulted in recommendations for revision and a proposed draft text with changes
and the rational for those changes. Additional outstanding issues were identified for
D1 that were subsequently discussed in a workshop with the participation of the D1
expert group’s members and stakeholders (JRC, Ispra, September 2015). In the workshop, it was highlighted that additional discussion and work on aggregation rules was
needed to provide guidance for a coherent and concrete framework for integrating assessments towards the overall assessment of species under D1. DG ENV gave ICES the
mandate to organize a dedicated workshop (WKD1Agg) on providing methods to aggregate species within species groups for the assessment of GES for MSFD D1, building
on the outcomes of the JRC’s workshop, namely the agreed list of biodiversity components/species groups and on the indicative species assessment framework (Table 1 and
Figure 2 of the JRC’s workshop report (Palialexis et al., 2015)).
2.1

Terminology
In this document, we refer to indicator values outside the desired values as the indicator being in poor status, and inside the desired values as the indicator being in good
status. The word ‘aggregation’ carried different notations to participants in the group,
and as a result, it was agreed to use the term ‘integration’ when referring to the process
of combining the state of several indicators into one higher-level indicator (e.g. for a
species group, criterion or ecosystem component). The term ‘integration framework’ is
used to describe the different options for order of integration (e.g. of species within a
criterion, or of criteria within a species). ‘Ecosystem component’ refers to broad biodiversity groups (Table 3.1) as specified in the JRC’s D1 review workshop (Palialexis et
al., 2015).

2.2

State and pressure indicators
As the request refers only to ‘state’ the group has only considered integration of state
indicators. The group considers that it is necessary to distinguish between pressure
and state indicators also in the integration process to facilitate the communication of
results.

ICES WKD1Agg REPORT 2016

2.3

| 5

Assumptions made
Throughout this document, it is assumed that the indicators suggested have appropriate quality. Further, it is assumed that species groups are only used when deemed relevant and preferably only when supported by a number of indicators. If a species
group is represented by only one indicator, it seems more appropriate to investigate
the ecosystem component directly without first integrating within species groups.
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Levels of integration
Four possible integration levels within each ecosystem component were discussed:
Species groups, species, criteria and areas. The specific categories in each level are
given in table 3.1 and table 3.2. The D1 group recommended using a ‘community criterion’ which would contain biodiversity indicators at the community level (e.g. fraction of sensitive species increasing).
GES criteria are taken from the 2010 Commission Decision with the exception of criteria
1.7. According to art.12 assessment for art. 8, 9 and 10 (ACOM 2014/97 and Palialexis
et al. 2014) criterion 1.7 and indicator 1.7.1 were not clearly defined which led member
states to omit it or differently interpreted it and report it. In the D1 review workshop it
was recommended to omit 1.7 and introduce a new criterion (1.4 mobile species community composition; 1.4.1 Relative abundance of community elements) to fill in the
gap of a community-level metric for species. The inclusion of a new community-level
criterion was not adapted by DG ENV in their first draft of the revised COM DEC text.
The suggested new community criterion is referred to here as criterion 1.X. The group
was aware that this criterion may not be adopted, but decided that since this work has
not yet concluded, the methods suggested here should be applicable both to criteria 1.1
to 1.3 and the suggested criterion 1.X.
The integration levels considered by the group includes up to the level of ecosystem
component. Integrating across ecosystem components (birds, mammals, fish etc.) to
descriptor level, and across descriptors, were not considered.
Table 3.1 Specific categories of ecosystem component and species group.
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Table 3.2 Criteria, regions, subregions and examples of subdivisions referred to in the text.

Criteria

1.1 Species distribution
1.2 Population size
1.3 Population condition
1.X Ecosystem Structure

Regions

Northeast Atlantic, Baltic, Mediterranean, Black Sea

Subregions

Greater North Sea, Celtic Seas, Bay of Biscay and Iberian coast, wider Atlantic
(Macronesia), western Mediterranean Sea, Adriatic Sea, Ionian Sea and central
Mediterranan Sea, Aegean-Levantine Sea

Examples of
subdivisions

Northwestern North Sea, Northeastern North Sea, Kattegat/Skaggerrak, English
Channel, Bothnian Bay, Northern Baltic proper

The methods used for integration at each level should ensure that the final assessment
of GES at the ecosystem component level is unbiased by differences in the number of
indicators used at each level. For example, two species may be monitored by 5 and 1
indicators, respectively. The selection of integration method should explicitly consider
the implication of the different number of indicators, and whether equal weighting
should be applied or not. Similar examples can be made with criteria and areas with
unequal numbers of indicators associated with them. The group discussed a range of
different integration methods, the pros and cons of each, and situations in which they
would be appropriate to be applied.
The scientific rationale and consequences of the choice of integration framework and
integration methods to use was debated in the group and the conclusions are given
below. The decision to use a specific integration method at each level is related to the
interpretation of the current revision text and the possible requirement to use integration methods for some species groups which are compatible with requirements under
the Habitat and Birds directives. This decision was considered to be in the policy rather
than scientific domain. Hence, this report presents pros and cons of choosing methods
compatible or not compatible with the current interpretation of related directives.
3.1

Integration within criteria
Under this integration framework, all species group receive a specified weight in the
integration regardless of the number of indicators available. The integration follows 4
levels, from species or subdivision to indicator, from indicator to criterion, from criterion to species group and from species group to ecosystem component (figure 2).
3.1.1

Pros and Cons

This type of integration framework is technically possible for indicators under species
criteria 1.1–1.3, where each individual criterion is assessed using the available indicators and species. It can easily accommodate assessments on a large number of species.
Data for species where only one criterion can be measured can be included without
loss of consistency. This framework can furthermore easily accommodate communitylevel indicators that would be assessed under a community criterion (criterion 1.X),
(provided that the community indicator is specific to the species group).
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Figure 2: A schema showing integration within criteria. Level 2 integration is within criteria across
all species in the species group followed by integration across criteria within species groups, followed by integration to ecosystem component. GES criteria are taken from the Commission Decision. Criterion 1.X refers to a community structure. The indicators and species groups shown are
arbitrary examples.

3.2

Integration within species
Under this integration framework, all species receive an equal weight in the integration
regardless of the number of indicators available for each species. The integration follows 4 or 5 levels, from subdivision to indicator at subregional scale (if appropriate)
from indicator to criterion, from criterion to species, from species to species group and
from species group to ecosystem component (Figure3).
3.2.1

Pros and cons

This integration framework is based on an individual species view and hence is technically possible for the species-specific indicators under criteria 1.1–1.3. The integration
ensures comparability and streamlining of assessments with the Habitats Directive at
the species level, where the status of individual species is assessed using different parameters or indicators, such as range, population, habitat and future prospect. Under
the Habitats Directive, 2 of these parameters must be known, otherwise the species is
not assessed. Under D1 of the MSFD, no such requirement exists, and species can be
assessed even if only one indicator is known for the species, though this will decrease
the direct comparability with the Habitats Directive. Furthermore, D1 focuses on species that are representative of the wider ecosystem component and not only the status
of species that are identified as threatened or declining under the Habitats Directive.
This contributes to possible differences between the assessment results of the two directives for specific ecosystem components. If complete similarity in the assessment of
a species group is desired, it may be necessary to exclude data, leading to a more limited data material and possibly a less accurate assessment across all species in the component.
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The inclusion of more species will probably provide a more accurate assessment of the
ecosystem component but it may prove unfeasible to collect information on several
parameters for every species.
This integration framework could allow for, those species that are assessed under the
Habitats Directive, the status result for those species to be directly used in MSFD assessments, complemented by species assessments for additional species that are relevant to MSFD but which are not included in the Habitats Directive.

Figure 3: A schema showing integration within species. Level 2 integration is within criteria within
each species followed by integration across species within each species group, and finally to ecosystem component. The indicators and species groups shown are generalized examples. This integration framework is similar to that used in Habitats Directive assessments of Favourable
Conservation Status.

Community structure criteria (Criterion 1.X) cannot be allocated to species and
therefore it must be integrated at a different level, after species have been integrated to
species groups. The workshop participants considered that community-level
assessments could be integrated into this integration framework as shown in Figure 4.
This proposes that the community-level assessment is integrated through an additional
step following the integration of species to species groups. This assumes that criterion
1.X is available for the species group. If it is only available at ecosystem component
level, it would have to come in at ecosystem component level. The method used for
such an integration would need careful consideration. Including the community-level
criterion 1.X in this integration framework in this way may result in an overweighting
of criterion 1.X (and related assessment uncertainty) compared to the other three
criteria (Figure 4).
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Figure 4: A schema showing integration within species including an integration of community criterion 1.X. Criterion 1.X refers to a community structure criterion.

3.3

Integration of species groups within criteria
3.3.1

Description

This framework is an alternative to that described in section 3.1. Figure 5 shows how
assessments of each indicator are first conducted for species within species groups. The
assessments of indicators for the same criterion are then integrated within in each species group. The assessments of each species group are subsequently integrated within
criteria to gain an assessment for each criterion for the ecosystem component. These
criteria assessments are integrated to provide an ecosystem component-level assessment.
3.3.2

Pros and cons

This framework was trialled to investigate an alternative approach. But, as Figure 5
shows, the framework is less intuitive and does not work well with species groups that
are unbalanced in terms of numbers of species.
The only advantage of this framework is that it probably works better than the framework in Figure 2 for assessments involving few species that are data-poor. However,
this can also be said for the framework in Figure 3 that has further benefits (see section
3.2). Hence this framework offers no additional benefits and is not considered an appropriate integration framework for biodiversity ecosystem, components under Descriptor 1.
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Figure 5: A schema showing integration of species groups within criteria. GES criteria are taken
from the Commission Decision. This integration framework is similar to that shown in figure 2 but
proposes an opposite approach to integrating across species groups and criteria.

3.4

Reconciling different assessment scales across indicators
3.4.1

Description

When several subdivisions are consistently assessed (i.e. when a large proportion of all
indicators are specific to commonly defined subdivisions), an option is to integrate all
indicators within each subdivision before integrating across subdivisions to subregion
or region scale. Each indicator is assessed for the geographic area where it is valid; for
example, a coastal fish indicator could be assessed for several adjacent coastal areas,
and not assessed for offshore areas where it is not valid. A pelagic fish indicator could
be valid for offshore areas, and an indicator describing a highly mobile species could
be valid for the whole regional sea area. An example is shown in Figure. 6.

12 |

ICES WKD1Agg REPORT 2016

Figure 6. The indicators are defined as applicable or not applicable in specific assessment units, for
example coastal fish indicators (left panel) are applicable and assessed in coastal units whereas in
the open sea units the indicator is not applicable (striped), whereas migratory salmon (right panel)
are applicable in the entire sub-basin assessment unit. Due to differing environmental conditions,
different GES boundary values may be defined for different assessment units.

Different parts of the sea could be covered by a varying number of indicators, depending on how many are valid for each area and for which areas sufficient monitoring data
are available to carry out an assessment. This type of integration is technically possible
for indicators under criteria 1.1 to 1.3 as well as 1.X.
The integration of indicators within subdivisions can potentially follow either of the
three other frameworks listed in this section provided that the indicators support the
approach. In order to retain as much spatial resolution as possible, the integration can
be done at the most detailed of the spatial scales of assessment units that are used in
the system. If one indicator covers the entire subregion and only one value is produced
for the entire area, this indicator could be applied in subdivisions or smaller assessment
areas by assigning the same value of the indicator to each of the smaller assessment
units, possibly with a lower weight for the smaller units if it is not considered to be of
equal relevance in describing the particular smaller unit compared to indicators assigned as relevant directly to the smaller unit. This would allow integration to be carried out on the spatially most detailed scale of available assessment areas,
incorporating the indicator that applies to the wider area, but retaining area-specific
details on the other indicators that are assessed at the smaller spatial scale. This approach is used by HELCOM.
Finally, the assessments of the smaller areas can be combined if an overall assessment
for the entire subregion or region is required. This final integration step can be done
either using one-out-all-out, weighting by surface area, proportion of areas/surface
area required to be in GES, or any other rule that is deemed relevant.
3.4.2

Pros and cons

This method has the advantage that subdivision-specific assessments are made which
can then be used in management. The integration across areas is however complicated
by the need to ensure that indicators which are not specific to one subdivision are not
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counted several times providing a situation where indicators applying to several subareas receive substantially greater weight. The process to integrate across areas therefore requires care in the way the indicators of different geographic coverage are
combined, in order to give each area and indicator the correct weight in the final assessment.
Unless the OOAO method is used at all levels, this may lead to a situation where a
good status in an indicator covering several subdivisions could mask poor status of
indicators covering only one subdivision. It is possible to address this in the integration
process but this may lead to apparent inconsistencies between the subdivision specific
integrations and the subregional integration. On the other hand, applying the OOAO
approach could make it statistically impossible to reach any defined GES if there are a
large number of subdivisions.
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Integration methods
The group considered various methods for each integration level in the two main integration frameworks. A full list of possible integration methods is provided in Borja et
al. (2014). Of these, four were considered here in detail as more appropriate for the task
i.e. the integration of species into species groups. This section provides a description of
each method, its pros and cons, and examples of when it is appropriate to apply.

4.1

One out, all out (OOAO)
One out, all out (OOAO) signifies that all indicators must be in good status for the
integrated indicator for the subsequent level to be in a good status (Borja et al. 2014,
Probst and Lynam 2016). Conversely, if a single indicator is in poor status, the integrated group at the next level is given poor status.
4.1.1

Pros and cons

OOAO has the advantage of being simple to apply, explain and understand. Any poor
status rating is visible at higher levels and can be directly traced back to one or more
poor status indicators. In this way, there is no ‘masking’ of poor status indicators by
other indicators. The OOAO approach is sensitive to changes in the status of a single
indicator and therefore allows a transparent tracking of a deterioration in status. This
clarity is obtained at the cost of losing information on progress towards GES (distance
to target), and a quantitative value for the indicator, which limits the methods that can
be used at subsequent integration levels (e.g. averaging or weighted averaging will not
be possible). The presentation of the OOAO assessment result can be complemented
by information on the number / percentage of assessed species meeting and failing
their indicator values and thereby provide an expression of distance to target and progress towards GES. Further, the method is particularly sensitive to poor status at integrated levels due to random variation in underlying estimated indicators. This risk
increases as the number of indicators entering the OOAO integration increases. This is
particularly undesirable when an indicator is estimated to just miss the threshold level
but the confidence interval of the estimate includes the reference level. There are several sources of uncertainty which can lead to such results arising e.g. measurement
error, unclear climate effects and uncertainty in target level and pressure-state response. Thus the OOAO method could easily lead to an overall underestimation of true
environmental status. OOAO assigns equal weight to all indicators/criteria, as any one
indicator in not good status will result in the higher-level result being not good status.
Therefore it should not be applied if indicators/criteria are used which are not well
developed or not considered equally important than others.
4.1.2

When is this method considered appropriate?

OOAO is ideally suited to the integration of species groups to ecosystem component
level, of criteria to species group level, and of criteria to species or ecosystem component level. It assumes that all indicators to be integrated are equally important elements
of GES such that all are required to be in a good state for the component to be in GES,
and there is a similar level of certainty in the value of the indicator and in the setting
of the threshold value. It is a possible method to integrate species level indicators to
species group in the case where all species are considered to be monitored with high
precision and it is considered that all species are essential to achieving a good status.
The method is not considered appropriate where two indicators may compensate to
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some degree for each other, such as when indicators of different subdivisions are integrated. The method is not appropriate where there is a large number of indicators to
be integrated, and there is a reasonable probability that at any one time, some will be
in not good status by chance (natural variability), or due to measurement error and
uncertainties in measuring the indicator value and in setting the threshold level. The
method is not well suited to retain information on distance to target. It is therefore not
appropriate for lower levels of integration, particular where there are a large number
of indicators to be integrated.
4.2

Percentage of indicators within limits (proportion)
This is a conditional rule (Borja et al. 2014) that specifies a percentage or proportion of
assessments (e.g. at species or indicator level) must be in good status for the integrated
assessment (i.e. at the subsequent level) to be considered to be in good status. For example, 75% of indicators in good status, or 15 out of 22 species in good status. The
percentage or proportion required can be set by expert judgement (Breen et al. 2012) or
by probabilistic methods (see section 4.2). It is also referred to in this report as a ‘proportional’ method.
4.2.1

Pros and cons

The use of a percentage as a conditional rule is straightforward and is a simple concept
to communicate. Like all conditional rules, it allows expert judgement to be used to
combine assessments in a transparent way. The threshold used to define the percentage
of assessment results required to be in good status can be more open to challenge if set
by expert judgement rather than by more objective probabilistic methods.
4.2.2

When is this method considered appropriate?

This method is appropriate when a larger number of indicator are integrated into one
assessment and when it is unlikely for statistical or biological reasons that all the contributing assessments will be in good status simultaneously. The reason for not expecting all assessments to be in good status simultaneously is usually a reflection of the
uncertainty around the measurement and assessment of certain indicators and our understanding of what constitutes ‘good status’.
For example, the OSPAR EcoQO on seabird population trends used a percentage
threshold to assess the status of integrated species-specific indicators: “Changes in breeding seabird abundance should be within target levels for 75% of species monitored in any of the
OSPAR regions or their sub‐divisions.” (ICES 2008). This approach is also proposed for
the OSPAR Common Indicator on Marine Bird Abundance (see example in section
5.1.5.2). The approach could be considered appropriate in the context of MSFD if considerable uncertainty exits around the any of the following:
1 ) uncertainty in the estimation of the indicator metric;
2 ) uncertainty on what threshold values to use to define an indicator being in
‘good’ or ‘poor’ status;
3 ) uncertainty around the pressure-state relationship, for example whether the
indicator is responding only to anthropogenic factors, or the extent to which
other drivers such as climate change are impacting on the indicator;
4 ) uncertainty around the role of other factors as the ecosystem recovers from
decades of human pressures. As pressures reduce and the ecosystem recovers, not all species will necessarily improve in status because other ‘natural’
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factors may affect them negatively e.g. increased predation or competition
for resources from other recovering species.
4.3

Probabilistic methods
Probabilistic methods use information of the uncertainty of the indicator status assessment along with the actual assessment result to evaluate the uncertainty related to the
final integrated result. The probabilistic method takes account of the status and related
uncertainty of all the relevant indicators, to estimate the probability that the system is
in good (vs. poor) status. Probabilistic approaches can also be used to evaluate different
management measures such as for eutrophication (Barton et al., 2008; Lehikoinen et al.,
2013a) and oil spill severity (Lehikoinen et al., 2013b) and to derive the probability of
any individual species-specific metric meeting its metric-level target ( Greenstreet et al.
2012).
This method can be combined with other integration methods, such as weighted averaging, or in the setting of conditional rules. Probabilistic integration can be used to
combine indicator assessments that each have an estimate of the probability that their
respective target had been met. The resulting integrated assessment outcome would
have a known level of uncertainty over whether or not GES had been achieved. Managers would then have to decide how much uncertainty they are willing to tolerate.
4.3.1

Pros and cons

Probabilistic methods allow the explicit inclusion of information about the uncertainty
of the indicator values, as well as target levels, while keeping to objective computation
formulas (no ad hoc weighing factors needed). They allow the inclusion of indicators
with various accuracies, without the possibility that less uncertain indicators will skew
the final result. Consequently, the inclusion of more indicators is always an improvement, provided that their uncertainties have been accurately assessed. The understanding of the methods requires specialist modelling skills. Communicating the results and
their derivation to non-specialists can be challenging.
4.3.2

When is this method considered appropriate?

This method is typically used when a larger number of assessment results of varying
uncertainty are integrated into one assessment. It is appropriate to use when it is unlikely for statistical or biological reasons that all the contributing assessments will be
in good status simultaneously. The reason for not expecting all assessments to be in
good status simultaneously is usually a reflection of the uncertainty around the measurement and assessment of certain indicators and our understanding of what constitutes ‘good status’.
The approach could be considered appropriate in the context of MSFD if there is:
1 ) variable uncertainty in the estimation of the different indicator metrics;
2 ) uncertainty on what threshold values to use to define an indicator being in
‘good’ or ‘poor’ status;
3 ) uncertainty around the pressure-state relationship, so that it is not certain
that an indicator is responding totally to anthropogenic factors, or the extent
to which other drivers such as climate change are impacting on the indicator;
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4 ) uncertainty around the role of other factors as the ecosystem recovers from
decades of human pressures. As pressure reduces and the ecosystem recovers, not all species will necessarily improve in status because other ‘natural’
factors will affect them negatively e.g. increased predation or competition
for resources from other recovering species.
4.4

Averages
Averages include methods where the average of indicator values across indicators is
used as an integrated indicator. Varieties of this include versions where the indicator
is normalized prior to averaging (e.g. to be in the range of 0–1, to be expressed relative
to the reference level or to be ordered in categories such as very poor, poor, medium,
good and very good). The underlying rationale is that a decrease in one indicator can
be compensated by an increase in another indicator.
4.4.1

Pros and cons

A strong advantage is that the methods provide a direct measure of distance to target.
This means that information on whether the target is achieved or not as well as information on whether the target is almost achieved, marginally achieved or whether there
is still a long way to go, is retained.
When averaging, it is inherently assumed that one or more indicators inside the desired
values can compensate for indicators that are outside the desired values. This is both
the strength and the weakness of the method. It allows the method to smooth out random variation between indicator levels but in doing so, a single poor status indicator
may be masked by a number of good status indicators.
An issue requiring attention when applying averaging is the comparability of the scales
used in the indicators that are to be integrated. If the scales are similar the values can
be directly averaged, however if the scales differ significantly normalization might be
needed whereby different indicator units calculated at different scales are made comparable to each other.
Averaging indicators can be done based on ratios of the indicator measurement value
and its target. An issue of the method using the value relative to the reference level is
that the range of values taken in each indicator can vary so that an unintended
weighting occurs. For example, one indicator may vary between 0.3 and 3 times the
reference level whereas another may only vary between 0.8 and 1.4 times the reference
level. An incidental low value of the latter indicator will be masked by the variation in
the former indicator unless a correction or weighting is made. Averaging indicators
can be done for normalized indicator values, which ensures that situations are avoided
where indicator scale determines the weight of different indicators in the integration.
The method requires the boundary between good and poor indicator status to be defined. Additionally, minimum and maximum values have to be known in order to be
able to carry out the normalization method where all indicators take values between 0
and 1.
4.4.2

When is this method considered appropriate?

This method is considered appropriate when good status of one or more indicators can
compensate for poor status of other indicators, and when indicators are considered to
be measured with observation error, in which case the method decreases the risk of
acting on false poor or good status indicators. It is not appropriate when the single
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indicators are considered to be known without error and the individual indicators do
not have the ability to compensate for each other.
4.5

Weighted averages
Weighted averages include methods where the average indicator value is calculated
by applying weights to the various indicators in the integration. Weighting may be
based on their perceived importance, the area covered by the indicator or the precision
and accuracy of the indicator. The underlying rationale is that a decrease in one indicator can be compensated by a specified (but not equal) increase in another indicator.
4.5.1

Pros and cons

The method allows for inclusion of indicators that are correlated with each other but it
is still considered appropriate to include them all, or for indicators which are not considered equally reliable or important. Indicators can be weighted to avoid their covariance affecting the weight of individual indicator ensembles in the final assessment
result. Further, indicators that are considered crucial to the ecosystem functioning or
maintenance of biodiversity can be given a higher weight than other indicators, so that
they have a stronger effect on the overall assessment than other indicators. Alternatively, indicators with low confidence (due to few or low-quality data, uncertainty in
the GES threshold etc., could be down-weighted to reduce their contribution to the
overall assessment result. An advantage of this method is that uncertainties in the assessment are taken into account, though in an ad-hoc manner.
Weighting by precision/certainty has the advantage that the resulting analysis may be
more robust as the species/areas with a larger amount of, or more certain, data receive
a higher weight in the analysis. However, this method may lead to the undesirable
outcome that sensitive or vulnerable species for which less information exists, become
less important for the integrated assessment, although these species may be the ones
of most concern. In addition, quantity of data are not an automatic guarantee of data
quality, as abundant data may be derived from a non-representative area, season, etc.
Therefore, automatic computation of weights based on data quantity is not recommended.
Weighting by perceived importance is useful if one wants to take vulnerability or sensitivity of species into account. Species with a critical population size or species status
can contribute more to the assessment than the more resilient species by applying
weighting. However, the actual weights may need to be determined by expert judgement and thus have a degree of subjectivity.
Weighting by area assumes that the larger the area, the higher is its effect on the outcome of the assessment. However, the importance of an area may not be a function of
area size. A large area could contain less species/habitats than a smaller area and may
therefore be poorer in terms of biodiversity. Furthermore, a larger area could contain
species that are widely distributed while a smaller area could contain very rare and
narrowly distributed species, which could be an argument of assigning that smaller
area a higher weight.
Choosing the weights for indicators almost inevitably includes a subjective element,
and very clear and transparent guidelines are needed in order to apply this method.
Further, it has to be noted that weighting only has an effect relative to other indicators
in the same average; i.e. if all indicators are considered to have low confidence, weighing them all by the same low value gives the same result as not weighing them in the
first place.
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When is this method considered appropriate?

The method is appropriate if two or more indicators are correlated with each other due
to common drivers or processes, but all of them are however wanted to be included. In
that case, down-weighting these might be appropriate. It may also be appropriate
when combining indicators which are representative of very different geographical
scales; in that case, the indicators could be weighed by their area coverage. Further, the
method can be used to reflect that some indicators are considered more important than
others (e.g. critically endangered species, key species, icon species etc.).

20 |

ICES WKD1Agg REPORT 2016

5

Suggested framework for integration of indicators to determine

5.1

Integration within criteria

GES at component level

5.1.1

Integration from species-specific indicators to criterion

The integration from indicator to criterion can use either proportional, probabilistic or
averaging (including weighted averaging) methods. All of these methods incorporate
the underlying logic that a good status in one indicator can compensate for a lightly
poor situation in another indicator. It is necessary to ensure that the indicators were at
comparable numerical scales before averaging by e.g. standardizing to values between
0 and 1 or by using other methods with the same aim.
Indicators which take the values 0 and 1 only (e.g. poor or good status) can be used in
proportional methods, with the threshold set either by expert judgement or probabilistic methods. In both cases, it is expected that the proportion of allowed indicators at
poor status is effectively 0 when the number of indicators is very low (and therefore is
equivalent to OOAO) but increases as the number of indicators becomes large. This
pattern is seen in indicators such as the sensitive fish indicator and the North Sea seabird example, where the indicator is considered to be in good status if a specified number or proportion of species are in good status in a given year.
Proportional, probabilistic and averaging methods have the common challenge that
one or a number of good status indicators may act to hide a poor status indicator. To
avoid this, a conditional two-step approach can be used. Under such an approach, unacceptable deviations from the good status would be identified for all indicators and
such deviations would automatically elicit a poor status of any higher-level integration.
5.1.2

Integration from criterion to species group

The group agreed that a species group cannot be considered to be at a good status if
one or more of the assessed criteria are considered to be in poor status. As a result of
this, it is recommended that a one out, all out integration method is used. This integration will mean that all assessed criteria have to be in good status for the species group
to be in a good status.
5.1.3

Integration from species group to ecosystem component

The group agreed that an ecosystem component cannot be considered to be at a good
status if one or more of the assessed species groups are considered to be in poor status.
As a result of this, it is recommended that a one out, all out integration is used. This
integration means that all assessed species groups have to be in good status for the
ecosystem component to be in a good status.
5.1.4

Worked examples

Below are specific regional worked examples of the application of the approaches favoured by the group (Figures 7–13). The examples use regional sea indicators from
OSPAR, HELCOM, the Mediterranean and Black Sea. The integration frameworks and
integration methods included in each example below are suggestions made by this
group and have not been agreed within any of the Regional Sea Conventions.
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5.1.4.1 OSPAR – fish

Figure 7: Suggested integration methods at different levels for fish in the OSPAR area if using the
integration within criteria framework. Criterion 1.X refers to a community structure criterion. See
section 5 above for more detailed descriptions of the different methods.
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5.1.4.2 OSPAR –birds

Figure 8: Suggested integration methods at different levels for birds in the OSPAR area if using the
integration within criteria framework. See section 5 above for more detailed descriptions of the
different methods.
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5.1.4.3 HELCOM – fish

Figure 9: Suggested integration methods at different levels for fish in the HELCOM area if using
the integration within criteria framework. Criterion 1.X refers to a community structure. See section
5 above for more detailed descriptions of the different methods.
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5.1.4.4 HELCOM – birds

Figure 10: Suggested integration methods at different levels for birds in the HELCOM area if using
the integration within criteria framework. See section 5 above for more detailed descriptions of the
different methods.
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5.1.4.5 HELCOM – Mammals

Figure 11: Suggested integration methods at different levels for mammals in the HELCOM area if
using the integration within criteria framework. Light colour indicates that the indicator is not
adopted or that data for the species is not available. See section 5 above for more detailed descriptions of the different methods.
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5.1.4.6 Black Sea – fish

Figure 12: Suggested integration methods at different levels for fish in the Black Sea if using the
integration within criteria framework. Criterion 1.X refers to a community structure criterion. See
section 5 above for more detailed descriptions of the different methods.
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5.1.4.7 Mediterranean Sea – mammals

Figure 13: Suggested integration methods at different levels for mammals in the Mediterranean Sea
if using the integration within criteria framework. See section 5 above for more detailed descriptions of the different methods. There are three assessed small toothed cetaceans and one seal species in the area.

5.2

Integration within species
5.2.1

Integration from criterion to species

The group agreed that a species cannot be considered to be at a good status if one or
more of the assessed criteria are considered to be in poor status. As a result of this, it is
recommended that a one out, all out integration is used. This integration will mean that
all assessed criteria have to be in good status for the species to be in a good status.
5.2.2

Integration from species to species group

The integration from species to species group can be either OOAO, proportional, probabilistic or through averaging across indicators. All of these methods except OOAO
incorporate the underlying logic that a good status in one indicator can compensate for
a lightly poor situation in another indicator or that indicators are inherently measured
with observation error and hence may provide false poor or good status ratings. An
example could be where a large number of species are measured. The status of each of
these species could then be assessed and a proportional integration method, with the
threshold value set through expert judgement or probabilistic methods. It is expected
that the proportion of allowed indicators at poor status is effectively 0 (OOAO) when
the number of indicators is very low but increases as the number of indicators becomes
large. This pattern is similar to those seen in indicators such as the sensitive fish indicator and the OSPAR seabird indicator where a specified proportion of the indicator
species are allowed to be in poor status in a given year.

28 |

ICES WKD1Agg REPORT 2016

The proportional method has the challenge that it may allow a very poor status indicator to be integrated into a higher-level ‘good’ status assessment. To avoid this case,
a conditional two-step approach can be used. Under such an approach, unacceptable
deviations from the good status would be identified for all indicators and such deviations would automatically elicit a poor status of any higher-level integration. An example could be an endemic and potentially endangered or threatened species.
5.2.3

Integration from species group to ecosystem component

The group agreed that an ecosystem component cannot be considered to be at a good
status if one or more of the assessed species groups are considered to be in poor status.
As a result of this, it is recommended that a one out, all out integration is used. This
integration will mean that all assessed species groups have to be in good status for the
ecosystem component to be in a good status.
5.2.4

Worked examples

Below are shown specific regional worked examples of the application of the approach
(from OSPAR, HELCOM, and the Mediterranean Sea, Figure 14–16).
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5.2.4.1 OSPAR – mammals

Figure 14: Suggested integration methods at different levels for mammals in the OSPAR area if
choosing the integration within species framework. See section 5 above for more detailed descriptions of the different methods. As there are few species in each species group, OOAO is used in the
integration from species to species group.
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5.2.4.2 Mediterranean – mammals

Figure 15: Suggested integration methods at different levels for mammals in the Mediterranean Sea
if choosing the integration within species framework. As there is only 1 spp in the ‘seals’ species
group, no integration method is needed, and the outcome for the monk seal is effectively the outcome for the species group. As there are few indicators for each species and few species in each
species group, OOAO is used in the integration. See section 5 above for more detailed descriptions
of the different methods.
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5.2.4.3 HELCOM mammals

Figure 16: Suggested integration of indicators at different levels for mammals in the HELCOM area
if choosing the species-approach. Criterion 1.X refers to a community structure criterion. As there
is only one species in the ‘small toothed cetaceans’ group, the outcome for harbour porpoise is effectively the outcome for the species group. Light colour signifies that the indicator is currently not
adopted or that data for the species is not available. See section 5 above for more detailed descriptions of the different methods.

5.3

Integration by area
Subdivisions can be addressed in two different ways depending on whether the aim is
to achieve a subdivision or subregional evaluation of GES. The two methods are conceptually similar and are both treated in this section. For the subregional integration,
all levels are included but for subdivision integration, the integration across subdivisions is omitted and all subdivisions assessed separately.
5.3.1

Integration from species or subdivision to subregional indicator

The integration from species or subdivision to subregional indicator is recommended
to be either proportional, probabilistic or through averaging over species/subdivisions.
All of these methods incorporate the underlying logic that a good status in one species/subdivision can compensate for a lightly poor situation in another species/subdivision. An example could be where multiple colonies of a species are surveyed.
Indicators which take the values 0 and 1 only (e.g. poor or good status) can be used in
proportional and probabilistic methods. In both cases, it is expected that the proportion
of allowed species/subdivisions at poor status is effectively 0 when the number of species/subdivisions is very low but increases as the number of species/subdivisions becomes large.
Proportional, probabilistic and averaging methods have the common challenge that
one very good status species/subdivision status may act to hide a very poor species/subdivision status. To avoid this case, a conditional two step approach can be used
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instead. Under such an approach, unacceptable deviations from the good status would
be identified for all species/subdivisions and such deviations would automatically
elicit a poor status of any higher level integration. Such an approach would also allow
a process where certain species/subdivisions were considered of primary importance
and hence could not be compensated for by other species/subdivisions at good status.
An example could be an endemic and potentially endangered or threatened species.
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Conclusions
The workshop participants considered that there were two feasible integration frameworks for integrating indicators to ecosystem component level: the integration within
criteria and integration within species. Within each of these options is the question of
how to address indicators that are assessed at different spatial scales, and how to aggregate across assessment areas or subdivisions to produce subregional or regional assessments.
Integration within species carries the advantage of increasing comparability with the
Habitats Directive at the species level. Community considerations are, however, not
easily integrated and when different species have information for different numbers of
criteria, this is masked in the higher-level integration. This method is exemplified by
marine mammal examples in this report as these are covered by the Habitats Directive
and the number of species is often low. However, the group did not consider that mammals were conceptually different from other ecosystem components other than in this
respect.
Integration within criteria carries the advantage of a transparent weighting of all criteria, including community aspects when carrying out the next level of integration to
ecosystem component level. Data for species where only one criterion can be measured
can be included without loss of consistency and all criteria receive equal weight in the
integration across criteria. Community criteria have been suggested for fish and birds
and hence this method is exemplified here for fish, birds and mammals in all regions.
This framework is more appropriate where there is a larger number of species, due to
the increasing chance of some species missing information on one or more criteria with
an increasing number of species.
Subdivisions can be addressed in different ways depending on whether the aim is to
achieve a subdivision or subregional evaluation of GES. The area integration can be
performed for both integration frameworks. Down-scaling of indicator assessments
from larger spatial areas to smaller areas can be carried out to allow the integration of
indicators with differing spatial scales, prior to combining areas to a regional or subregional assessment.
The recommended integration method differs between integration levels under both
of the two frameworks. At the level of integrating criteria (whether to species or ecosystem component), the recommended method is OOAO, and the same recommendation is made when integrating species groups to ecosystem component for both
frameworks. At other levels, a mixture of averages, weighted averages, proportional
and probabilistic methods are recommended depending on the specific situation.
The final choice of integration framework depends on the relative consideration of the
wish to facilitate comparability with the Habitats Directive (integration within species),
the wish to use similar methods across all ecosystem components, the wish to give a
transparent weight to all criteria (integration within criteria)vs.giving transparent
weight to all species (integration within species) and finally, the wish to incorporate
community-level considerations in the integration in a simple way. The workshop participants considered that the weighing of these different wishes was a policy decision
rather than a scientific decision. Hence, this report lists the pros and cons for both
frameworks along with recommended integration methods for different integration
levels under each framework, to facilitate informed decision-making.
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Annex 2:

Agenda

Workshop on providing a method to aggregate species within species groups for
the assessment of GES for MSFD D1 (WKD1Agg)

Biscay Room, ICES H.Q. Copenhagen, Denmark
10:00, 29 February–16:00, 2 March 2016
Chair: Anna Rindorf, Denmark
1. Introductions and welcome

Participants will be welcomed to the workshop.
2. Aim of the workshop

The agenda, aims of the workshop, and expected outcomes will be reviewed. Participants will be invited to provide initial feedback on the proposed agenda and process.
Please be aware that the term of reference is related to methods to integrate within
species groups under Descriptor 1 and potentially with additional information from
other descriptors, and hence is not addressing how to integrate across species groups.
3. List potential methods to integrate across indicators within species groups

Participants are invited to briefly present potential weighting methods (i.e. not software, but the underlying conceptual model) together with a technical documentation.
Presentations from HELCOM, DEVOTES and Marine Scotland (15 minutes each). If
there are others who wish to present methods, please let Anna know.
4. Review of pros and cons of potential methods to integrate across indicators

within species groups

Following the presentation in plenary, we divide into subgroups to review potential
weighting methods. Subgroups report to plenary and a combined list is constructed.
Pros and cons of each method is listed.
5. Conclusion

The main conclusions of the workshop will be reviewed and summarized.

ICES WKD1Agg REPORT 2016

Annex 3:

| 41

Workshop Terms of Reference

The Workshop on providing a method to aggregate species within species groups
for the assessment of GES for MSFD D1 (WKD1Agg), chaired by Anna Rindorf, Denmark, will be established and will meet at ICES HQ, Copenhagen, Denmark, 22–24
February 2016 to:
a ) In the light of previous advice, provide guidance on the most suitable and
defendable approach to aggregate species within species groups (such as
birds, mammals, reptiles, fish and cephalopods), for the state assessments of
the MSFD.
WKD1Agg will report by 24 March 2016 for the attention of the ACOM Committee.

Supporting information
Priority

High, in response to a special request from GDENV on the Common
Implementation (CIS) of the MSFD. The advice will feed into ongoing
efforts to provide guidance on the operational implementation of the
MSFD.

Scientific justification

Guidance on the most appropriate method to aggregate species within
species groups for the assessment of GES for D1. This guidance can
allow for a limited set of differing methods for different species groups,
if required.
The EC is requesting guidance on the most suitable and defendable
approach to aggregate species within species groups (birds, mammals,
reptiles, fish and cephalopods), for the state assessments of the MSFD.
The request is driven by the need to consider how to aggregate species
within the appropriate species groups for D1. This should focus on
assessments of state (species groups).
An open workshop will examine potential approaches for aggregation
and will also incorporate the recent work by the ICES review of MSFD
descriptor foodweb (D4), WKFOOWI and WGECO.
The report from this workshop will then be examined by ICES WGECO
(April 2016). An advice drafting group will take place in May, with a
release in late May.

Resource requirements

ICES secretariat and advice process.

Participants

Workshop with researchers and RSCs investigators

Secretariat facilities

Yes.

Financial

Covered by DGENV special request.

Linkages to advisory
committees

Run through ACOM.

Linkages to other
committees or groups

Links to CSGMSFD and SCICOM.

Linkages to other
organizations

Links to RSCs and EC.
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Annex 4:

Technical minutes from the WGECO

•

Method to aggregate species within species group Review Group

•

Dates: 6–13 April 2016

•

Reviewed by the Working Group on the Ecosystem Effects of Fishing Activities

•

Working Group: WKD1Agg

Consider methods to integrate indicators in support of integrated assessment of GES
at the MSFD descriptor level (in collaboration with the DEVOTES project and building
on work from WGBIOV) (tor f) and the request ‘In the light of previous advice, review
the guidance on the most suitable and defendable approach to aggregate species within
species groups (such as birds, mammals, reptiles, fish and cephalopods), for the state
assessments of the MSFD that was developed by the Workshop on providing a method
to aggregate species within species groups for the assessment of GES for MSFD D1
(WKD1Agg).’
It is recognized that the advice request was for D1 only, however, WGECO
considered that the integration approaches should also be appropriate for
other descriptors, especially D3, and probably also D4 and D6. WGECO have
elaborated on the links to D3 in the following section on ToR F. Therefore,
WGECO both reviewed the WKD1Agg report and then proceeded to consider
the recommendations on integration given by WKD1Agg and WKGESFish together with WGECO considerations.
Review the guidance developed by the Workshop on providing a method to aggregate
species within species groups for the assessment of GES for MSFD D1 (WKD1Agg).
WGECO reviewed the draft report of WKD1Agg principally in terms of the value of
the report in providing advice for MSFD managers and of its consistency with previous
recommendations from WGECO on integrating MSFD indicators. WGECO did not
have access to the revised MSFD.
The report was considered as very useful, and covered the main elements needed to
combine indicators.
Before drafting the advice in response to the request a number of important issues need
to be considered:
•

The section about integration methods is incomplete, for example it lacks
the fuzzy operators which formalize a wide flexibility in integration methods (Silvert 1997, 2000). The section about averages also fails to mention geometric means, whereas it has been shown to be generally more relevant
than arithmetic mean for indicator integration (Ebert and Welsh, 2004). The
section about integration methods should be structured according to the
methods which integrate quantitative indicators vs those which integrate
assessments. Quantitative indicators may be aggregated by e.g. averages
and weighted averages, which are essentially the same (averages being
weighted averages with equal weights). By contrast, the percentage of indicators within limits (of which the “one out all out” rule is just a special case,
with the required proportion 100%) integrates assessments resulting from
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combinations of indicators with the associated reference point, i.e. a qualitative statement such as “Good environmental status” or “Outside safe biological limits”. The qualitative assessments require the availability of
thresholds established in a consistent way for all the indicators to be integrated.
•

A corollary is that averaging cannot be used after an assessment has been
made at a lower level; which disqualifies the example in Section 5.1.4.4, Figure 10, where proportions are used at the lower level, preventing any averaging to be used at the next level.

•

In a number of examples e.g. 4.4 and 4.5 (averages and weighted averages),
the text mentions the idea of indicators “compensating” for each other. This
terminology is confusing. At a simple level it could mean that a bad GES in
one indicator, could be “compensated” by a good one in another. However,
the text also suggests that indicators may or may not have the “ability to
compensate for each other”. This implies a judgement, and would be very
difficult to substantiate. We would suggest the use of the term “cancel out”
and make it explicit that this means that having one good, and one bad indicator in an integration step could lead to them “cancelling” each other out.

•

It was quite difficult to identify the “cons” in the “pros and cons” sections.
The general practice appeared to be to give the advantages, and then suggest
a variety of approaches that might mitigate the “cons” that were not detailed
clearly. We would suggest that the advice could include bulleted lists for the
pros and cons, and then possibly suggest the mitigation of the cons specific
to each of these. A table of method and pros and cons like the one given in
Section 8.2 of this report might be useful.

•

In many cases, the text discussed the problems of producing a single result
from the integration at any level might “cover up” GES issues, at the lower
level. This would apply to any of the averaging approaches. The text also
differentiates between indicators that are below but close to a “good” status,
from those very far from being “good”. In all such cases we would recommend that, whatever the outcome of the integration process, the reporting
should also detail where such cases had arisen. This would be vital information to target remediation or research.

•

At the higher levels of integration the text implies that after an OOAO process, the components or components causing that “out” should be identified. As with the averaging discussed in the previous bullet, these should
include how bad the components causing the “out” evaluation actually
were.

•

On page 7 and thereafter the text uses the term “areas” as distinct from “regions” and sub-regions” detailed in table 3. We understand these “areas” to
be specific to the management areas in the Baltic Sea where a slightly different approach was proposed. However, this should be made clear, and it
should be questioned whether a Baltic specific step in the integration is useful.

•

The report explicitly avoids considering “pressure indicators”, based on the
specific request for advice. WGECO believes that any useful integration process should be able to encompass both pressure and state indicators at a disaggregated level.
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•

Many indicators so far proposed can be considered as “surveillance”, rather
than “operational“, indicators. It should be made clear that this advice refers
to operational indicators only, and probably only those where reference levels or some other good/bad state threshold can be identified.

•

WGECO noted that there was some attempt to harmonise the D1 indicator
approach with that used for the Habitats Directive. While this is not a problem in itself, it was felt that harmonisation should probably be emphasised
first within the MSFD and only then across directives.

•

The diagrams were felt to be valuable and helped in explaining both the
principles and how it might work in action. However, if these are to be used
in the advice there are some quality and consistency issues that need to be
addressed. For instance there is virtually no difference between Figures 2
and 3 whereas they are supposed to illustrate two contrasted aggregation
processes; in Figures 8, 9, 11 and 12 there was no indication of an integration
process at the lowest level.

Minor points

•

Section 2. The information referred to from Palialexis et al. should probably
be included.

•

Section 3 paragraph 1. End of the sentence should probably include “in
abundance.”

•

Figure 6 is very poor quality, and impossible to see the elements indicated
in the legend.

•

Section 4.5. Paragraph 2. Line 2. This seems to be conflating more data with
better data and mixing up quality and quantity of data. It is probably about
quality of data.

•

Section 5.1. Final paragraph. It is not clear what an “unacceptable deviation
from the good status means” unless it simply refers to good vs bad??

There have been several ICES workshops that considered the issue of aggregation/integration in relation to an assessment of status of an MSFD Descriptor:
•

For D1 the WKD1Agg the ToR was “In the light of previous advice, provide
guidance on the most suitable and defendable approach to aggregate species
within species groups (such as birds, mammals, reptiles, fish and cephalopods), for the state assessments of the MSFD.”

•

For D3 the WKGESFish the ToR was: “Conduct the assessment of criterion
3.1, 3.2 and 3.3, to evaluate the GES status of selected stocks (as examples)”
which specifically involved an exploration of the methods for integrating
indicator assessment results within stocks across Criteria 3.1 and 3.2 as well
as the aggregation of stocks within criteria.

WGECO considers that the methods applied to assess the status of MSFD descriptors
should not be considered in isolation for each of the descriptors separately but also
across descriptors as this is likely to increase consistency in the assessments and thus
comparability of the outcome of the assessments which is an advantage if trade-offs
between the descriptors need to be considered.
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Consider methods to integrate indicators in support of integrated assessment of GES
at the MSFD descriptor level – comparing WKD1Agg, WKGESFish and WGECO approaches.
The WKD1Agg concluded that there were two feasible integration frameworks relevant for the assessment of D1: the integration within criteria and integration within
species. This was also found by WKGESFish which, as an aid to compare and discuss
these different frameworks, proposed to distinguish between the words ‘aggregation’
and ‘integration’ which are often used synonymously but can carry different connotations i.e.
•

‘aggregation’ refers to the combination of several elements which are similar
(e.g. the aggregation of the same indicator across species or stocks or aggregation of species within the same criterion), whereas

•

‘integration’ refers to the synthesis of several elements, which are not comparable (e.g. the integration of several indicators or criteria within a stock,
species or species group) (Borja et al., 2014).

Below we discuss the conclusions from WKD1Agg together with those coming from
WKGESFish and considerations by WGECO. It should be noted that the two methods
are identical if One Out All Out methods are used for integration.
WGECO also questioned the [usefulness][relevance for management] of highly aggregated or integrated evaluations that are effectively averages of a wide and varied set
of indicators. Averaging up to an ecosystem component or to a species group, and then
evaluating that component/group as being in or out of GES would tend to disguise the
main issues. For components/groups that are in GES, managers and stakeholders
would presumably need to identify those elements that were still outside GES and to
target remedial action. The same would be true if the overall evaluation were to be
outside GES; the managers would still need to know which specific indicators were
driving this. It would also be useful to know by how much any given indicator was
outside GES. Arguably, managers may want to focus on those closest to reaching their
targets, although this may be “picking low hanging fruit”. A better approach might be
to carry out an ecological risk assessment (e.g. Hobday et al., 2011), and identify the
most important elements outside GES. The key point is that these high level integration
results may have some political value, but be of little use for targeting attention or action where it would be needed.
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I NTEGRATION

WITHIN SPECIES

D1 (WKD1Agg)

D3 (WKGESFish)

D1, D3, D4 and D6 (WGECO)

(+) Increases comparability
with Habitats Directive

(-) Decreases comparability
with Common Fisheries Policy

(-) decreases comparability
with D1-habitat, D4 and D6,
neither of which are species
based
(-) Assessment of D1-habitat,
D4 and D6 is not likely to
depend on species specific
indicators but rather
indicators involving several
species into a single indicator
(e.g. biomass or production of
a trophic guild)

(-) Community considerations
are not easily integrated

(-) When different species
have information for different
numbers of criteria, this is
masked in the higher-level
integration.

(-) There are many stocks with
information on only one of the
criteria. If the requirement is
that only stocks with both
criteria can be included a lot
of information is lost.
Alternatively, allowing also
stocks with only one criterion
could be an incentive to
provide only one (best)
criterion for each stock.
In both cases the outcome of
the assessment will be
affected.
(-) Proposes to retain the focus
on stocks rather than species,
as this promotes coherence
with the CFP (which considers
stocks) this would therefore
require having to aggregate
stocks into species.

ICES WKD1Agg REPORT 2016

| 47

A GGREGATION

WITHIN CRITERIA

D1: WKD1Agg

D3: WKGESFish

(-) Decreases comparability
with Habitats Directive

(+) Increases comparability
with Common Fisheries
Policy

(+) Data for species where
only one criterion can be
measured can be included
without loss of consistency
and all criteria receive equal
weight in the integration
across criteria.

(+) Avoids the problems
associated with combining
indicators with different
evidence base and levels of
confidence (i.e. primary vs.
secondary indicators), as well
as the conceptual problem of
combining pressure-related
indicators (3.1) with staterelated indicators (3.2).

(+) Retains the equal
importance of all criteria,
emphasizing that no one
criterion is considered more
important than any other
criterion.

(+) Proposes to retain the
focus on stocks rather than
species, as this promotes
coherence with the CFP. This
therefore avoids having to
aggregate stocks into species.

(+) Combining stocks into
species or criteria can be done
either assuming stocks to be
equally important or by
assuming stocks to differ in
importance. The current
implementation of the CFP
uses the former method but
using an agreed weighting,
such as biomass or areal
coverage, may be more
appropriate to e.g. foodweb
considerations.

(+) Transparent weighting of
all criteria, including
community aspects when
carrying out the next level of
integration/aggregation.
(+) More appropriate where
there is a larger number of
species, due to the increasing
chance of some species
missing information on one or
more criteria with an
increasing number of species

WGECO

(+) Transparent weighting of
all criteria when carrying out
the next level of
integration/aggregation.
(+) Because D3 assessment
usually involves large number
of fish species, this is
considered most appropriate
method

(+) More appropriate where
there is a larger number of
indicators in accordance with
the advice for D4 to monitor
at least three trophic guilds.
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I NTEGRATION /A GGREGATION

METHODS

D1 (WKD1Agg)

D3 (WKGESFish)

D1, D3, D4 and D6 (WGECO)

The recommended integration
method differs between
integration levels under both
of the two frameworks. At the
level of integrating criteria,
the recommended method is
OOAO, and the same
recommendation applies
when aggregating species
groups. For aggregation
across species a mixture of
averages, weighted averages,
proportional and probabilistic
methods are recommended
depending on the specific
situation.

At the level of integrating
criteria, the recommended
method is OOAO. The focus
was mainly on two
aggregations methods, the
One-Out-All-Out approach
(OOAO) and averaging
methods. Probabilistic
methods were only briefly
discussed during the meeting,
but were deemed to hold high
potential for the
determination of GES
threshold levels for the
aggregation of stocks within
criteria.

At the level of integrating
criteria, the recommended
method is OOAO. For
aggregation across indicators
within a criteria a mixture of
averages, weighted averages,
proportional and probabilistic
methods are recommended
depending on the specific
situation.

C ONCLUSIONS

D1: WKD1Agg

D3: WKGESFish

The final choice of integration
framework depends on the
relative consideration of the
wish to facilitate
comparability with the
Habitats Directive (integration
within species), the wish to
use similar methods across all
ecosystem components, the
wish to give a transparent
weight to all criteria
(integration within criteria) vs.
giving transparent weight to
all species (integration within
species) and finally, the wish
to incorporate communitylevel considerations in the
integration in a simple way.
The workshop par-ticipants
considered that the weighing
of these different wishes was a
policy decision rather than a
scientific decision.

The aggregation of stocks
within criteria was considered
as preferable by most
workshop participants,
because the aggregation of
stocks within criteria would
avoid the problems associated
with combining indicators
with differing evidence base
and levels of confidence
(primary vs. secondary
indicators), as well as the
conceptual problem of
combining pressure-related
indicators (3.1) with staterelated indicators (3.2).
The aggregation of stocks
within criteria would also
have the advantage that the
available information would
be optimally used and that
results match those for the
CFP.

WGECO

Comparability across methods
makes the final assessment at
descriptor level more
transparent and facilitates
communication. There does
not appear to be a good
argument for using species
approach in one descriptor
but criteria approach in
another.
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