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Background

HELCOM HOD 48-2015 (paragraph 3.63) adopted the GES boundaries for the core indicators ‘Abundance of
waterbirds in the wintering season’ and ‘Abundance of waterbirds in the breeding season’, taking note of a
general study reservation by Germany and Denmark. At HELCOM HOD 50-2016 Denmark lifted its study
reservation on the two indicators (paragraph 4.125).
HELCOM HOD 48-2015 agreed on a Lead Country approach for further indicator development (paragraph
3.64). The Lead Country for the two bird indicators is Germany, with co-Lead countries Finland and Sweden.
State and Conservation 2-2015 (paragraph 4J.12) noted the assessment protocol, i.e. the method for
calculating the indicator should be described in more detail in the indicator reports. The meeting noted that
in particular for the indicator on the wintering waterbirds the GAM model should be described in more detail
in the indicator report, especially on how temperature (climate change) has been taken into account. The
meeting was of the opinion that before the GAM model has been more extensively explained, the TRIM
analysis approach might be more user-friendly and suitable.
The HOLAS II 5-2016 meeting (paragraph 3.7) discussed the HELCOM indicators on fish and birds where some
indicators are currently developed as multi-species indices while the draft Commission decision on GES
criteria proposes integration through a ‘per-species’ approach for the highly mobile species. The meeting
noted that it is feasible to disaggregate the bird indices to functional groups of birds but that the agreed GES
boundary, which is expressed as % species meeting the boundary, does not support species specific
assessments.
This document provides a more elaborated description of the assessment protocol of the two indicators. This
document also presents examples of how the indicator results will be affected by calculating the indicator
result for all birds jointly (as in the adopted GES boundary) or separately for species groups or single species.
The abundance indicator concept has been tested in the Baltic Sea and is awaiting data availability from all
Baltic Sea countries to allow a complete assessment. A data call has been conducted in 2016 and with a
subsequent analysis respective results regarding abundance of waterbirds can be expected for HOLAS II.

Action requested
The Meeting is requested to;
− consider the sufficiency of the currently included data and the used assessment values in the updated
indicator reports, and to discuss whether they can be published,
− give advice how the indicators can be used in HOLAS II.
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Abundance of waterbirds in the wintering season
Key Message
This core indicator evaluates the status of abundance of wintering waterbirds in the Baltic Sea region. The
wintering waterbirds are considered to reflect Good Environmental Status (GES) when at least 75% of the
considered species deviate less than 30% downwards (species laying more than one egg per year) or 20%
downwards (species laying one egg per year) from the baseline condition during the reference period 19912000.

The current evaluation is based on data of twelve waterbird species from the winter 2009-2010 and
should be regarded as preliminary because species wintering in offshore areas are not included in the
assessment due to lack of data.

Key message figure 1: Status assessment results based evaluation of the indicator 'abundance of wintering seabirds'.
The assessment is carried out using Scale 1 HELCOM assessment units (defined in the HELCOM Monitoring and
Assessment Strategy Annex 4). Click to enlarge.

The abundance of wintering waterbirds in the Baltic Sea is at a sub-GES status.
The indicator is currently operable and allows GES evaluations by aggregating annual single species index
values. In the future, the evaluation may include aggregated indices for four functional groups (surface
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feeders, water column feeders, benthic feeders, grazing feeders) or may be conducted species by species
(with the 30% and 20% thresholds representing GES boundaries).
The current reference period (1991-2000), makes the confidence of the indicator low, however, it appears
possible to increase the confidence by considering data from earlier surveys. Also the inclusion of more
species in the evaluation would increase the confidence.
The indicator is applicable in the waters of all the countries bordering the Baltic Sea.

Relevance of the core indicator
As predators at high levels in the food web, but also as herbivores that may remove large proportions of
macrophytes by grazing, waterbirds are an integral part of the Baltic marine ecosystem.
The indicator follows temporal changes in the abundance of key waterbird species, which have functional
significance in the marine ecosystem and respond to numerous pressures, many of them cause by human
activities. Thus, the indicator gives an overall view of the state of marine birds in the Baltic Sea and reflects
the cumulative impact of pressures.

Policy relevance of the core indicator
Primary link

BSAP Segment and Objectives
Biodiversity
•

Viable populations of species

Thriving and balanced
communities of plants and animals
Eutrophication
• Natural Distribution and
occurrence of plants and animals

MSFD Descriptors and Criteria
D1 Biodiversity
1.2 Population size (abundance, biomass)

•
Secondary link

D1 Biodiversity
1.1 Species distribution (range, pattern, covered
area)
D4 Food-web
4.3 Abundance/distribution of key trophic groups
and species

Other relevant legislation: EU Birds Directive (migrating species Article 4 (2); red-throated diver, black-throated
diver, Slavonian grebe, whooper swan, Steller's eider, smew, little gull listed in Annex I); BD Article 12 report,
parameter "Population trend"; Agreement on the Conservation of African-Eurasian Migratory Waterbirds (AEWA).

Cite this indicator
HELCOM (2016). Abundance of waterbirds in the wintering season. HELCOM core indicator report. Online.
[Date Viewed], [Web link].

Download full indicator report
Core indicator report – web-based version October 2016 (pdf)
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Results and Confidence
The status of waterbirds during the winter of 2009/2010 did not achieve Good Environmental Status (GES).
The evaluation for 2010 is based on International Waterbird Census (IWC) data of twelve species (Results
table 1). Results from more species are not considered because only a fraction of the Baltic Sea winter
waterbird populations is covered by IWC, which is land-based and cannot give data for birds wintering
offshore. A differentiation between functional group has not been applied to this evaluation.

Of the twelve considered species, four (33%) show index values below the 70% threshold, namely common
pochard, greater scaup, Steller's eider and goosander. This means that GES for wintering waterbirds is not
achieved in 2010. However, this result should be considered preliminary since the evaluation does not
include important species such as long-tailed duck, velvet scoter, common scoter and divers. As some of
these species are known to have declined strongly (Skov et al. 2011), the results of the indicator may still be
meaningful.
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Results table 1. Kalman smoothed index values for wintering waterbirds in the Baltic Sea in 2010 compared to the
reference period 1991-2000 (set to 1) and the respective GES assessment (red: more than 30% below reference value;
light green: less than 30% deviation from reference value; dark green: more than 30% above reference value). Index
values are based on land-based counts conducted annually in mid-January as part of the International Waterbird
Census and were processed by GAM, including winter air temperature as covariate.
Functional group

Species

Index value 2010

GES 2010

grazing feeder

mute swan

grazing feeder

whooper swan

benthic feeder

common pochard

benthic feeder

tufted duck

benthic feeder

greater scaup

0.61

benthic feeder

Steller's eider

0.30

benthic feeder

common eider

0.93

benthic feeder

long-tailed duck

0.58

n. a.**

benthic feeder

common scoter

1.52

n. a.**

benthic feeder

velvet scoter

0.22

n. a.**

benthic feeder

common goldeneye

1.06

water column feeder

smew

2.26

water column feeder

goosander

0.67

0.92
no data

n. a.

0.56
constant*

red-breasted
water column feeder

merganser

0.88

water column feeder

great crested grebe

1.23

water column feeder

red-necked grebe

no data

n. a.

water column feeder

Slavonian grebe

no data

n. a.

water column feeder

red-throated diver

constant*

n. a.**

water column feeder

black-throated diver

constant*

n. a.**

water column feeder

great cormorant

water column feeder

razorbill

no data

n. a.

water column feeder

common guillemot

no data

n. a.

water column feeder

black guillemot

no data

n. a.

surface feeder

great black-backed gull

no data

n. a.

1.85

* Kalman smoothed index is constant. ** no evaluation, as only minor parts of the population have been covered by the available data from the
land-based surveys.

Confidence of the indicator status evaluation
To achieve a high confidence of the assessment of the abundance of wintering waterbirds in general, there
is a need to fill spatial and temporal gaps in monitoring of offshore areas of the Baltic Sea. However, for
those species restricted to coastal waters the confidence is already high, because numerous locations have
been surveyed annually for 25 years or more.
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Good Environmental Status
Good Environmental Status (GES) is achieved when the abundance of at least 75% of the considered bird
species deviates less than 30% downward from the baseline abundance (20% deviation for species laying
only one egg per year). The reference period 1991-2000 is used to define the baseline state against which
GES is evaluated.
As it is difficult to identify a reference level representing natural conditions, bird abundances from the
beginning of data compilation (typically 1991-2000) are used to define the baseline state as a pragmatic
approach. Any single year is prone to random events influencing the number of birds in that year, and
therefore the baseline state is defined by the mean abundances of the relevant species during the
period 1991-2000. The baseline state may be replaced by species-specific values in further development
work.
The deviation in abundance from the baseline level is used to assess whether GES is achieved or not. If the
number of birds of a population is less than 70% (80% for species laying only one egg per year) of the
baseline level, GES is not achieved. Upward deviations of 30% or more from the baseline may indicate
imbalance of the system and are reported as an alert, but are not treated as target failure. Furthermore,
increases of rare or depleted populations are not necessarily a bad sign. In other words, GES is achieved
when less than 25% of the species deviate less than 30% (20% for species laying only one egg per year)
downward from the baseline level (ICES 2013).
This approach is applicable for GES evaluations i) as a multi-species assessment, ii) for functional groups or
iii) for single species. For the assessment shown in this report for 2010, all species with data available were
considered and the GES boundary of 75% of species above the threshold was applied to the total of species.
When the GES evaluation is based on functional groups, the GES limit of 75% of species not being 30%/20%
below the baseline level can directly be converted to the number of species included in each functional
group. ICES (2015a) has defined terminology and composition of functional groups for European marine
habitats, and ICES (2015b) has identified bird species suitable for serving the wintering waterbird
abundance indicator. Thus, this indicator would provide four evaluations when applied to
surface feeders (three species: common gull, herring gull, great black-backed gull),
water column feeders (12 species: red-throated diver, black-throated diver, great crested grebe,
red-necked grebe, Slavonian grebe, great cormorant, goosander, red-breasted merganser, smew,
razorbill, common guillemot, black guillemot),
• benthic feeders (nine species: common pochard, tufted duck, greater scaup, common eider,
Steller’s eider, long-tailed duck, common scoter, velvet scoter, common goldeneye) and
• grazing feeders (seven species: mute swan, whooper swan, Eurasian wigeon, Eurasian teal, mallard,
northern pintail, common coot).
Given the composition of the functional groups, the four possible evaluations would be based on a different
numbers of species. For example, in water column feeders, nine out of 12 species would need to be above
the threshold in order to reach GES, while in surface feeders all three species would have to be above that
level, because two out of three species would mean that only 67% of the species do not deviate from the
baseline too much. Currently, the functional group of wading feeders cannot support the indicator, because
no relevant species (according to ICES 2015a and 2015b) are wintering in the Baltic.
•
•

If GES would have to be evaluated on the basis of single species, then the limit of 30% (or 20%) below the
baseline level is equivalent to the GES boundary, meaning that the number of GES evaluations equals the
number of species included in the indicator.
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Good environmental status figure 1. Determination of acceptable deviation from baseline where GES is achieved if
75% of the considered populations are not more than 30% below the baseline level (20% in species laying only one
egg per year). Upward deviations (>30% above abundance at the baseline) are not considered to reflect a sub-GES
status, but rather indicate possible imbalance in the ecosystem. The period 1991-2000 is used to defined
the baseline state against which GES is evaluated.

A high number of wintering waterbirds does not automatically indicate a GES. For instance, piscivorous
waterbird species benefit from a high availability of small fish, which in turn may point to an imbalance in
the food web due to overfishing of large fish species that results in high abundance of small fish. These
competitive interactions between fish-feeding birds and large predatory fish affect the setting of
a baseline and defining GES for instance with respect to the current long-term management plan of cod,
since increased cod stocks would likely affect (negatively) the food availability for birds.
Owing to the relatively low number of years covered by the historical dataset used to define the baseline
state, the confidence of the target is considered to be moderate to low.

Assessment Protocol
The indicator includes several waterbird species and the assessment approach is sensitive to the number of
species represented. In order to evaluate if Good Environmental Status (GES) is achieved in the Baltic
Sea, all species occurring in the area should be considered. Currently the aim is to include as many
representative species for the Baltic Sea environment as possible, however, the species selection process
must take into account that some species (e.g. mallard, common coot, some gull species) exhibit strong
connections to other (non-marine) habitats and may therefore not be appropriate to include in an indicator
addressing the status of the Baltic Sea. Currently, waterbird species wintering close to the shore have
been considered in the indicator. Future expansions of monitoring efforts in offshore areas of the Baltic Sea
may allow for inclusion of species wintering offshore.
The approach used for defining GES has been developed by the OSPAR Inter-sessional Correspondence
Group on Co-ordination of Biodiversity Assessment and Monitoring (ICG-COBAM MSFD) and used in
the OSPAR indicator 'Species-specific trends in relative abundance of non-breeding and breeding marine
birds' (ICES 2013).
This HELCOM core indicator incorporates further developed aspects of the evaluation method that have
been carried out within the EU LIFE project 'Innovative approaches for marine biodiversity monitoring and
assessment of conservation status of nature values in the Baltic Sea' (MARMONI; LIFE09
NAT/LV/000238), by correcting the numbers of birds counted for effects of climate change, i.e. winter
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temperature (Aunins et al. 2013b). The main progress has been to replace the classical TRIM analyses (van
Strien et al. 2004) by generalized additive modelling (GAM) which includes winter air temperature as a
covariate (Aunins et al. 2013b). This procedure gives yearly single species indices corrected for the
temperature and thus - in a long view - for effects of climate change.
Site level raw data was used for each species to calculate the annual indices and trends. The national IWC
coordinators of the HELCOM countries provided data for the monitoring sites that were located on the
seacoast, sea bays and lagoons as well as offshore. The data was collected according to the Wetlands
International field protocol (Wetlands International 2010). Each site level data for each species consisted of
site code, coordinates of the site, year of survey and recorded abundance. There was a separate entry for
each year the site was visited. Each site was assigned a code indicating to which country and assessment
unit it belongs.
Temperature data was obtained from the E-OBS gridded dataset (Haylock et al., 2008), version 10.0 that
included data from 1950 to 2012. The data was used to calculate the mean temperature for the week prior
to the central IWC counting dates of each year (1991-2010). For each site, where birds had been counted,
the temperature values were extracted. The inclusion of temperature data is an important progress,
especially with respect to the predicted milder winters (due to the effects of climate change) and
subsequent redistributions of sea ice and waterbirds.
To calculate the yearly indices and trends, Generalised Additive Modelling framework (Hastie & Tibshirani
1990; Wood 2006) was used. Models explaining the observed abundance in each site by site, year and
mean temperature a week before the counts was created for each species using approach similar to the
one suggested by Fewster et al. (2000), but accounting for serial correlation in the data. Inclusion of the
temperature data allowed to reduce the variation in observed abundance due to observation conditions.
The mean predicted abundance in the period 1991-2000 was used as the point of reference (when the
index is 1). To obtain the index, predicted abundances in each separate year were divided by this reference
value. Thus, an index above 1 (or 100%) means population increase compared to the reference and an
index below 1 represents a decline. The confidence intervals for each index value were obtained
analytically.
As the linear trend lines cannot always adequately describe long time series of species abundance, smooth
trend lines were obtained from the annual indices using the Kalman filter (Soldaat et al. 2007).
These GAMs can serve to calculate the geometric mean of all annual single species indices to get an overall
wintering waterbird index (following Gregory et al. 2005) or to aggregate species according to their role in
the food web, i.e. by functional groups (benthivores, piscivores, herbivores). Such multi-species indices are
calculated as the geometric mean of the single species indices, with every species treated equally and
standard errors used to show the variability of data. As an option for the future, such composite indices
could serve as assessment tools. It remains to be tested whether the single species approach or the
aggregated indices is more robust and better suited to assess GES with respect to population sizes of
wintering waterbirds.
The concept of the indicator is well developed, based on long-running monitoring through International
Waterbird Census (IWC), i.e. land-based waterbird counts in mid-winter. Further modules, such as
monitoring and assessment of waterbirds wintering in offshore sections of the Baltic Sea, can be added in
the future.

Assessment units
The current assessment is made for the entire Baltic Sea using HELCOM assessment unit scale 1. The use of
a finer scale is constrained by the high mobility of waterbirds, i.e. movements during a given winter and
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distributional changes between winters, which may go across the borders of different Baltic Sea sub-basins
(17 areas in HELCOM assessment unit scale 2). On the other hand, it would be desirable to assess units
smaller than the entire Baltic Sea, because it would be easier to localize problems and to implement
necessary regional or local measures to improve the status. For the future, the aim is to combine sub-basins
to six or seven assessment units. This can be tested as soon as further data are available.
The assessment units are defined in the HELCOM Monitoring and Assessment Strategy Annex 4.

Relevance of the Indicator
Biodiversity assessment
The status of biodiversity is assessed using several core indicators. Each indicator focuses on one important
aspect of the complex issue. In addition to providing an indicator-based evaluation of the abundance of
waterbirds in the wintering season, this indicator will also contribute to the next overall biodiversity
assessment to be completed in 2018 along with the other biodiversity core indicators.

Policy relevance
The indicator on abundance of waterbirds in the wintering season addresses the Baltic Sea Action Plan
(BSAP) Biodiversity and nature conservation segment's ecological objectives 'Thriving and balanced
communities of plants and animals' and 'Viable populations of species' as well as the eutrophication
segment's ecological objective 'Natural distribution and occurrence of plants and animals'.
The core indicator is relevant to the following action of the 2013 HELCOM Ministerial Declaration:
4 (B). WE DECIDE to… protect seabirds in the Baltic Sea, taking into consideration migratory species
and need for co-operation with other regions through conventions and institutions such as the
Agreement on Conservation of African Eurasian Migratory Waterbirds (AEWA) under the
Convention on Migratory Species (CMS), and particularly in the North Sea (OSPAR) and Arctic
(Arctic Council) areas.
The core indicator also addresses the following qualitative descriptors of the MSFD for determining good
environmental status (European Commission 2008):
•

Descriptor 1: 'Biological diversity is maintained. The quality and occurrence of habitats and the distribution
and abundance of species are in line with prevailing physiographic, geographic and climatic conditions';
Descriptor 4: 'All elements of the marine food webs, to the extent that they are known, occur at normal
abundance and diversity and levels capable of ensuring the long-term abundance of the species and the
retention of their full reproductive capacity'.
and the following criteria of the Commission Decision (European Commission 2010b):
• Criterion 1.1 (species distribution)
• Criterion 1.2 (population size)
• Criterion 4.3 (abundance/distribution of key trophic species).
The EU Birds Directive (a) lists in Annex 1 red-throated diver, black-throated diver, Slavonian grebe,
whooper swan, Steller's eider, smew and little gull as subject of special conservation measures and (b)
generally covers all migratory species and they have to be reported (European Commission 2010a). Thus, all
species included in the concept of the indicator are also covered by the EU Birds Directive, which
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requires conservation of habitats in a way that allows birds to breed, moult, stage during migration and
spend the winter.
Furthermore, the Baltic Sea is located in the agreement area of the Agreement on the Conservation of
African-Eurasian Migratory Waterbirds (AEWA). Contracting parties (all HELCOM member countries
except Poland and Russia) are obliged to undertake measures warranting the conservation of migratory
waterbirds and their habitats.
The goals of the BSAP, EU MSFD, AEWA and EU Birds Directive are largely overlapping and the data needed
for the indicator are roughly the same as needed for reporting within the framework of the EU Birds
Directive.
In order to protect migrating birds in the Baltic Sea region, HELCOM has adopted the Recommendation
34/E-1 'Safeguarding important bird habitats and migration routes in the Baltic Sea from negative effects of
wind and wave energy production at sea'. Since some species included in this indicator are vulnerable to
habitat loss caused by wind farms and others are prone to collisions (e.g. Furness et al. 2013; Dierschke et
al. 2016), the indicator is also linked to the intentions of the Recommendation.

Role of key functional groups of coastal fish in the ecosystem
Waterbirds are an integral part of the Baltic marine ecosystem. They are predators of fish,
macroinvertebrates and other bird species, scavengers of carcasses and fishery discards and herbivores of
littoral vegetation. Most species are specialized on certain species and/or size classes of prey and their
abundance is affected by the availability of prey. As they cannot survive without a sufficient food supply,
changes in the number of waterbirds reflect conditions in the food web of the Baltic Sea.
As predators at, or close to, the top of the food web, waterbirds accumulate contaminants, and their
abundance reflects the degree of contamination. Contaminants ingested in winter may have carry-over
effects on breeding success. Moreover, several waterbird species are predated by white-tailed eagles,
transferring the loads of contaminants to a higher level in the food web.
Some waterbird species not only winter, but also breed in the Baltic Sea. For several reasons, those species
are potentially included in the concepts of both the breeding and wintering waterbird abundance
indicators. First, the intention of the indicators is to support the assessment of environmental status of
marine areas rather than the state of bird populations per se. This is most obvious in species differing in
distribution patterns between breeding and wintering seasons (e.g. alcids). Second, most wintering
waterbird species aggregate in suitable feeding habitats, often far from the breeding sites. In addition,
there is a turnover of individuals within species, meaning that some individuals of a given species leave the
Baltic Sea for wintering in other marine areas, whereas others live in the Baltic Sea only in winter. In
general, the explanatory power of the indicator is constrained by factors acting on the waterbirds in the
breeding season, either in the Baltic Sea or in other breeding areas in northern Eurasia or as far east as the
Siberian Taimyr Peninsula.
Waterbirds use all ice-free areas of the Baltic Sea as a wintering areas and therefore the distribution varies
per year depending on ice conditions. The HELCOM supporting parameter 'Ice season' provides insight into
the highly variable coverage of ice in the Baltic Sea during the past few centuries.
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Human pressures linked to the indicator
Strong
link

Weak link

General
The most important anthropogenic threats
to wintering waterbirds are incidental
bycatch in fishing gear (gill nets), prey
depletion, oil pollution, intake of hazardous
substances and habitat loss owing to
offshore wind farms, aggregate extraction
and shipping

MSFD Annex III, Table 2
Biological disturbance:
selective extraction of species, including
incidental non-target catches (e.g. by
commercial and recreational fishing)
Contamination by hazardous substances:
introduction of synthetic compounds (oil)
introduction of synthetic compounds
(pesticides)
introduction of non-synthetic compounds
(heavy metals, hydrocarbons)
Physical damage:
abrasion (e.g. impact on the seabed of
commercial fishing, boating, anchoring)
selective extraction (e.g. exploration and
exploitation of living and non-living
resources on seabed and subsoil)
Nutrient and organic matter enrichment:
inputs of fertilizers and other nitrogenand phosphorus-rich substances
Other physical disturbance:
marine litter

The status of waterbird populations is affected by several pressures stemming from human activities,
including mortality caused by oil spills, incidental bycatch in fisheries, hunting as well as humaninduced eutrophication affecting the food web structure and function. Functional groups of species can
potentially reflect - in a more specific manner - which pressures are affecting the status.
In general, waterbirds strongly respond to food availability. Therefore human activities influencing the food
supply of waterbirds are reflected in bird numbers. For fish-eating birds, direct human pressure is posed by
the extraction of fish, while physical damage of the seafloor affects benthic feeders. Indirect pressure is
caused by eutrophication; in the oligotrophic end of the eutrophication status bird populations are limited
by the availability of food sources, whereas towards eutrophic conditions plant and zoobenthos biomass
increases, which first benefits seabird populations, but in the extreme end causes decreased food
availability.
Among human pressures causing losses of individual waterbirds, drowning in fishing gear (mainly gill nets)
is a serious problem. Estimates of the number of birds incidentally caught in fisheries are uncertain, but
probably amount to 100,000-200,000 birds annually (Žydelis et al. 2009). In addition, high numbers of
seaducks are hunted, with large quotas in particular for common eider and common goldeneye (Mooij
2005). Though the number of oil spills has decreased, oil pollution causing oiled plumage, hypothermia and
finally death still affects waterbirds in the Baltic Sea (Larsson & Tydén 2005; Žydelis et al. 2006). Bird health
is constrained also by the intake of contaminants (Broman et al. 1990; Rubarth et al. 2011; Pilarczyk et al.
2012).
Some waterbird species are prone to habitat loss caused by human activities, which perhaps reduce the
carrying capacity of certain wintering sites. Avoidance of offshore wind farms has been observed to affect
the spatial distribution of divers and long-tailed ducks (Petersen et al. 2011; Dierschke et al. 2016). These
species, as well as other seaducks, also avoid shipping lanes (Bellebaum et al. 2006; Schwemmer et al.
2011). For benthic feeders, additional habitat loss is caused by physical damage of the seafloor caused by
both fisheries and aggregate extraction.
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It is important to note that all the above mentioned human activities have a cumulative impact on
waterbird populations, not only in the wintering season, but also carry over to the breeding season (e.g.
affecting breeding success). The cumulative impact on waterbirds has been reviewed by the example of
red-throated diver and black-throated diver (Dierschke et al. 2012). This indicator addressing the
abundance of wintering waterbirds combines the effects of different pressures.

Monitoring Requirements
Monitoring methodology
Monitoring of wintering waterbirds in the Contracting Parties of HELCOM is described on a general level in
the HELCOM Monitoring Manual in the sub-programme: Marine wintering birds abundance and
distribution.
The aim is to include guidelines for monitoring of wintering waterbirds into the Monitoring Manual during
2015-2016. Guidelines for monitoring methods needed for this indicator have been developed by
the HELCOM BALSAM project. The adoption of the guidelines is on-going.
Currently monitoring practices vary and are described for offshore censuses by Camphuysen et al. (2003),
Skov et al. (2007, 2011) and Nilsson (2012), whereas for coastal areas census methods are standardized by
Wetlands International for the International Waterbird Census (IWC).
The indicator is primarily based on mid-winter counts of waterbirds along the shoreline, carried out as
national monitoring, i.e. the indicator is restricted to coastal staging areas. The aim is to expand the
indicator by including waterbirds wintering in offshore areas of the Baltic Sea.

Current monitoring
Monitoring of wintering waterbirds is running in all riparian countries of the Baltic Sea and specifications
are provided in the monitoring concepts table in the HELCOM Monitoring Manual.
Sub-programme: Marine wintering birds abundance and distribution
Monitoring Concepts table
Monitoring of coastal wintering waterbirds (i.e. the IWC) is organized by Wetlands International
(Wageningen) and has been carried out annually in mid-January for more than 50 years, with high coverage
of the Baltic Sea since 1991.
There is no coordinated monitoring for offshore areas, but national programmes are implemented in
several countries (HELCOM 2014). The coverage of offshore area monitoring is far from complete, and
intervals of monitoring as well as methods and platforms differ between programmes. All past and ongoing
offshore surveys are included in a metadatabase developed in the BALSAM project (HELCOM 2014). More
details are listed in the HELCOM Monitoring Manual.

Description of optimal monitoring
Concerning coastal waterbirds, the land-based IWC already serves as an optimal monitoring system. It can
continue as it is, but future surveys should take into account that the relevance of Bothnian Bay and
eastern Gulf of Finland may increase after a few years due to the predicted milder winters as a
consequence of climate change.
It would be desirable to include offshore parts of the Baltic in the evaluation of wintering waterbird
numbers. Important components of the avian community concentrate in marine areas not covered by landPage 14 of 33
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based surveys, i.e. divers, grebes, seaducks, gulls and alcids. Currently, offshore monitoring has only been
implemented in a few parts of the Baltic Sea and there is a need for developing a strategy for offshore
monitoring covering the whole HELCOM area. Any extension of offshore monitoring would benefit from
coordination regarding the periods of surveys and methods applied.
Depending on weather conditions and other (e.g. dietary) reasons, the distribution of some species
show variability between years, creating a need for simultaneous surveys in all parts of the Baltic Sea.
Simultaneous surveys are possible and already carried out in the land-based IWC. Owing to high costs, it
has to be further considered if it would be relevant to carry out surveys in the offshore parts of the Baltic
Sea with longer intervals, e.g. in one or two years within a six-year reporting cycle of the EU MSFD or Birds
Directive. It would therefore be justified to survey the entire Baltic Sea coordinatedly at least every three
years. It is further proposed that digital methods for aerial surveys are further developed.
Monitoring of offshore areas will require the use of ships and/or aircrafts as observation platforms for
manned transect counts or the use of digital imagery. For selected species it is also possible to count
migrating birds at exposed sites by visual observation e.g. long-tailed duck (Hario et al. 2009), but this
approach excludes any finer assessment scale than the entire Baltic Sea.
It has to be noted that so far only two data points for total waterbirds wintering in the Baltic are available
(Durinck et al. 1994; Skov et al. 2011). International coordination is necessary in order to integrate national
monitoring schemes into Baltic-wide surveys. Where reasonable, special programmes such as the visual
observation of long-tailed duck migration would add valuable information to support the explanatory
power of the monitoring results.

Data and updating
Access and use
The data and resulting data products (tables, figures and maps) available on the indicator web page can be
used freely given that the source is cited. The indicator should be cited as following:
HELCOM (2016) Abundance waterbirds in the wintering season. HELCOM core indicator report. Online.
[Date Viewed], [Web link].

Metadata
The dataset used for this assessment is the same as was used for the CORESET I report (2013 Indicator
report) due to lack of newer data. The analyses have been done in the EU LIFE MARMONI Project (Aunins et
al. 2013).
An update of the indicator is expected before the end of 2016. Metadata used for this updated evaluation
will be described in more detail.
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Abundance of waterbirds in the breeding season
Key Message
This core indicator evaluates the status of the bird species breeding in the Baltic Sea area by assessing
fluctuations in abundance. As a rule, Good Environmental Status (GES) is achieved when the abundance of
75% of the considered bird species does not decline by more than 30% compared to a baseline during the
reference period 1991-2000.
The indicator allows GES evaluations by aggregating annual single species index values, but may be
operated on the basis of aggregated indices for five functional groups (wading feeders, surface feeders,
water column feeders, benthic feeders, grazing feeders) or species by species.

Key message figure 1: Status assessment results based evaluation of the indicator 'abundance of waterbirds in the
breeding season'. The assessment is carried out using Scale 1 HELCOM assessment units (defined in the HELCOM
Monitoring and Assessment Strategy Annex 4). Click to enlarge.
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The indicator is applicable for the entire Baltic, however, owing to on-going construction on national
databases, data availability is currently too low to conduct an evaluation of the abundance of waterbirds in
the breeding season. Currently, the indicator is to be evaluated on the scale of the entire Baltic Sea area,
however it appears to be possible to carry out evaluations on a finer spatial scale in the future, e.g. on the
level of sub-basins.
Once the data becomes available to carry out the evaluation, the confidence of the indicator evaluation is
expected to be moderate to high as breeding bird monitoring has been running for several decades in many
parts of the Baltic.
The indicator is applicable in the waters of all the countries bordering the Baltic Sea.

Relevance of the core indicator
Waterbirds are an integral part of the Baltic marine ecosystem. They are important predators, often at a
high level in the marine food web. The indicator follows temporal change in the abundance of key
waterbird species, which responds to numerous pressures, many of them owing to human activities. Thus,
the indicator gives a more general view on the state of marine birds in the Baltic Sea and reflects the
cumulative impact of pressures.

Policy relevance of the core indicator
Primary link

BSAP Segment and Objectives
Biodiversity
•

Viable populations of species

Thriving and balanced
communities of plants and animals
Eutrophication
• Natural Distribution and
occurrence of plants and animals

MSFD Descriptors and Criteria
D1 Biodiversity
1.2 Population size (abundance, biomass)

•
Secondary link

D1 Biodiversity
1.1 Species distribution (range, pattern, covered
area)
D4 Food-web
4.3 Abundance/distribution of key trophic groups
and species

Other relevant legislation: EU Birds Directive (migrating species Article 4 (2); pied avocet, Mediterranean gull,
Caspian tern, sandwich tern, common tern, Arctic tern, little tern listed in Annex I); Birds Directive Article 12 report,
parameter "Population trend"; Agreement on the Conservation of African-Eurasian Migratory Waterbirds (AEWA).

Cite this indicator
HELCOM (2016). Abundance of waterbirds in the breeding season. HELCOM core indicator report. Online.
[Date Viewed], [Web link].

Download full indicator report
Core indicator report – web-based version October 2016 (pdf)
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Results and Confidence
Due to issues of data availability, only provisional results are currently available. Out of the six
assessed species, only one (17%) did not reach the target, meaning that Good Environmental Status (GES)
would have been achieved in 2012. However, owing to the low number of species, of which most are
confined to a relatively small part of the Baltic Sea, an overall GES evaluation is not given at this stage of
indicator development.
The indicator will be updated in the near future.
This indicator is based on the main parameter 'abundance of breeding waterbirds' and also takes into
account the supporting parameter 'breeding success'. The abundance parameter follows the OSPAR
Ecological Quality Objective (EcoQO) procedure for the status of seabirds in the North Sea (ICES 2008,
2013), whereas the breeding success parameter is being developed separately.

Abundance
The abundance component of the indicator is based on counts of breeding pairs, nests or individuals
belonging to a breeding population. It has been adopted from the OSPAR EcoQO on seabird population
trends (ICES 2008), and is currently undergoing further development by the OSPAR Inter-sessional
Correspondence Group on Co-ordination of Biodiversity Assessment and Monitoring (ICG-COBAM) as the
OSPAR Indicator Species-specific trends in relative abundance of non-breeding and breeding marine birds.
That indicator generally covers various groups of breeding and non-breeding waterbirds, but has so far
been operated for colonial seabirds in the North Sea and the Celtic Seas (ICES 2013, 2015b).
The abundance indicator concept has been tested for breeding waterbirds in the Baltic Sea (Herrmann et al.
2013) and is awaiting data availability from all Baltic Sea countries to allow a complete assessment. For the
current evaluation, sufficiently complete datasets were available for only six species.
Compared to the reference level, which has been set at 1991 (the starting point of data compilation) by
Herrmann et al. (2013), in 2012 only Caspian tern numbers did not deviate more than 30% from the
reference level. Whereas numbers of common eider were too low, those of great cormorant, sandwich
tern, razorbill and common guillemot were exceeding the upper 30% threshold (Herrmann et al. 2013). The
increase of piscivorous species is related to the quantity and quality of available small fish and can, for
example, in the common guillemot be attributed to the overfishing of predatory fish (cod) and the resulting
abundance and body condition of sprat (e.g. Österblom et al. 2006). When applying the assessment
protocol to these results, only one out of six species (17%) did not reach the target, meaning that Good
Environmental Status (GES) would have been achieved in 2012. However, owing to the low number of
species, of which most are confined to a relatively small part of the Baltic Sea, an overall GES evaluation is
not given at this stage of indicator development. A data call in 2016 and subsequent analysis will make
results regarding the abundance of breeding waterbirds available for the forthcoming holustic assessment
of the Baltic (HOLAS II).

Breeding success
The status evaluation based on the breeding success parameter of the indicator is poorly developed. No
actual results can yet be presented. There is no monitoring scheme which could supply data for such an
evaluation, although productivity is observed in several case studies (Herrmann et al. 2013). Therefore, this
part of the indicator has been regarded as only providing qualitative support to the status evaluation based
on the abundance of breeding waterbirds parameter. If monitoring schemes covering a number of
waterbird species are available, it could be relevant to construct the breeding success parameter as an
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independent indicator with its own GES boundaries since such an indicator is operational in the OSPAR
region (ICG-COBAM MSFD Indicator B-3 'Breeding success/failure of marine birds').
Breeding success can directly show the suitability of prevailing environmental conditions for the
reproduction of waterbirds. Whereas the bird abundance alone may react slowly to changes in the
environment owing to the high longevity of the individuals of the population, breeding success reflects
short-term changes much better. For example, decreased food availability would directly translate into
breeding failure as soon as a certain threshold is no longer met. As long as marine food is taken for chick
provisioning, the marine ecosystem can thus be evaluated by the reproductive output in relation to
reference values. However, breeding failure is often connected to predation. As this mainly involves
terrestrial mammals, a breeding success indicator reflects the conditions in the coastal landscape as well.
Therefore, evaluations based on measurements of breeding success have to include careful considerations
about the reasons responsible for breeding failure.

Confidence of the indicator status evaluation
Currently it is difficult to judge the future confidence of the indicator as no complete evaluation has yet
been carried out. Once data relevant to the evaluation on abundance and breeding success become
available, the confidence will most probably be moderate to high. Several locations are observed annually
and the same locations have been monitored for several years. However, this may not hold true when the
indicator is running on assessment unit scale 2 when fewer monitoring locations will be available for each
sub-basin, since it may be the case that some rare species as well as species breeding only in a few colonies
will not be covered by several surveys per sub-basin. In addition, not all species are monitored in each
country annually. Commonly found intervals are three or six years (as adaptation to Natura 2000 reporting
cycles, see European Commission 1992, 2010a) or even ten years. Therefore, imputing of missing data will
be an important tool in TRIM analyses.

Good Environmental Status
Good Environmental Status (GES) is evaluated by examining the proportion of breeding waterbird species
for which the abundance deviates more than 30% (20% in species laying only one egg per year) from the
abundance in the reference period. Following the concept of the OSPAR Indicator 'Species-specific trends in
relative abundance of non-breeding and breeding marine birds' developed by the OSPAR Inter-sessional
Correspondence Group on Co-ordination of Biodiversity Assessment and Monitoring (ICG-COBAM), GES is
achieved when less than 25% of the species deviate from the baseline (condition during the reference
period) beyond the lower threshold (ICES 2013). Upward deviations (>30% above abundance at the
baseline) are not considered to reflect a sub-GES status, however they are reported as possible indications
of imbalance in the ecosystem. The applicability of this method in the Baltic Sea has been shown by
Herrmann et al. (2013).
This approach can be used for GES evaluations i) as a multi-species assessment, ii) for functional groups of
waterbirds separately or iii) species by species. When all species are considered without any separation,
GES is achieved when 75% of the species are above the threshold.
When functional groups form the basis of the assessment, the GES boundary of 75% of species not being
30%/20% below the baseline level can directly be converted to the number of species included in each
group. ICES (2015a) has defined terminology and composition of functional groups, and ICES (2015b) has
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identified bird species suitable for supporting the breeding waterbird abundance indicator. Thus, this
indicator would provide five evaluations when applied to
wading feeders (five species: common shelduck, Eurasian oystercatcher, pied avocet, ringed plover,
dunlin),
• surface feeders (ten species: Arctic skua, common gull, herring gull, great black-backed gull, lesser
black-backed gull, little tern, Caspian tern, sandwich tern, common tern, Arctic tern),
• water column feeders (seven species: great crested grebe, great cormorant, goosander, redbreasted merganser, razorbill, common guillemot, black guillemot),
• benthic feeders (three species: tufted duck, common eider, velvet scoter) and
• grazing feeders (three species: mute swan, barnacle goose, greylag goose).
Given the composition of the functional groups, the five possible evaluations would be based on a different
numbers of species. For example, in surface feeders, eight out of ten species would need to be above the
threshold in order to reach GES, while in benthic feeders all three species would have to be above that
level, because two out of three species would mean that only 67% of the species do not deviate from the
baseline too much.
•

If GES would have to be evaluated on the basis of single species, then the limit of 30% (or 20%) below the
baseline level is equivalent to the GES boundary, meaning that the number of GES evaluations equals the
number of species included in the indicator.

Good environmental status figure 1. Determination of acceptable deviation from baseline (condition during the
reference period), where GES is achieved if 75% of the considered populations are not more than 30% below the
baseline level (20% in species laying only one egg per year). Upward deviations (>30% above abundance at the
baseline) are not considered to reflect a sub-GES status, but rather indicate possible imbalance in the ecosystem. No
GES-boundary has currently been developed for the included parameter ‘breeding success’.

Owing to both natural and anthropogenic influences, breeding bird numbers have fluctuated over the past
decades. Therefore, it is difficult to define 'natural' population sizes which could serve as reference levels.
For practical reasons, a preliminary reference level is set as the average abundance during the starting
period of data compilation (1991-2000), but future work on the indicator may find more appropriate
solutions by setting species-specific reference periods for defining the baseline against which GES is
assessed, which reflect the pressures affecting the populations.
Currently, the confidence of the GES definition has to be rated as low, because only data from 1991
onwards are used. However, as breeding bird monitoring has a long tradition in several parts of the Baltic
Sea area (e.g. Brenning & Nehls 2013), it appears possible to retrospectively calculate indices back to the
mid-20th century for some species, perhaps giving the opportunity to reach high confidence. The indicator is
sensitive to the number of species represented, and the aim is to include as many waterbird species as
possible.
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Although generally giving more current information on the situation of bird populations, the parameter
breeding success (i.e. the annual reproductive output) cannot be evaluated at present. This is mainly due to
the lack of monitoring programmes. If monitoring of breeding success can be implemented in the Baltic Sea
region in future, an evaluation method could be developed by either looking at colony failures similar to
the OSPAR indicator 'Breeding success/failure of marine bird species', developed by ICG-COBAM (ICES
2013) or relying on more precise measurements of offspring per breeding pair.

Assessment Protocol
The assessment is based on the numbers of breeding pairs of selected waterbird species, counted in
breeding colonies or in monitoring plots. Site level raw data are used for each species to calculate the
annual indices and trends. The national monitoring programmes provide the breeding bird monitoring data.
Each site level data for each species consists of site code, coordinates of the site, year of survey, recorded
abundance and the units in which the abundance is expressed (mostly pairs). There is a separate entry for
each year the site was visited. Each site is assigned a code indicating to which country and assessment unit
it belongs.
To calculate the yearly indices and trends, the classical TRIM framework (Pannekoek & van Strien 2007) is
used. Models explaining the observed abundance by site effects and year effects while accounting for serial
correlation in the data are built for each species. The method is based on loglinear Poisson regression and is
able to impute the missing observations (van Strien et al. 2001, 2004). For more details of the procedure
see also http://www.ebcc.info/trim.html. The method produces yearly indices and linear trend estimates.
The year 1991 or the start year of the time series (if later) is used as the point of reference (when the index
is 1). An example with hypothetical species is shown in Assessment Protocol table 1.

Assessment protocol table 1. Hypothetical GES evaluation for breeding waterbirds in the Baltic Sea region. For each
species, the index value (compared to 1 = value of 1991) and the deviation from the reference level are given (red =
more than 30% below reference level (or 20% in species laying one egg per year); green = within threshold levels; dark
green = more than 30%/20% above reference level). In this example, three out of eleven species (27%) did not reach
the target, meaning that GES for breeding waterbirds in the Baltic would not be achieved in that year.

For the parameter breeding success of Baltic waterbirds, no assessment protocol currently exists.
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Further development of the indicator
In order to enlarge the indicator's spatial cover, the accuracy of the index, strengthen conclusions of the
GES evaluation and to make use of a finer scaled geographical assessment unit, the aim is to increase the
number of species treated in the indicator evaluation. A questionnaire sent to national bird experts and
exploring the availability of existing and future data from national (and in part local) monitoring schemes
gave the impression that between eight and 21 species could potentially serve for evaluation for each subbasin (Assessment protocol table 2). However, testing of the suitability of the different species of waterbird
for the purposes of the indicator is still needed. Since the aim is to evaluate the status of the marine
environment, only species foraging at sea or at the shoreline should be considered, while species foraging
to some extent in terrestrial habitats or inland water bodies are considered to be less well suited. This
species selection process is hampered by shoreline breeders foraging inland and inland breeders flying to
the sea for feeding, not least because of variations in spatial foraging patterns among different regions of
the Baltic Sea. Thus, the species listed in Assessment protocol table 1 have to be regarded as an initial point
in the development of the indicator, and other species not listed but occurring in the Baltic Sea may still
qualify (e.g. mute swan, tufted duck, red-breasted merganser, great crested grebe).
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Assessment protocol table 2. Outlook on possible species composition of the indicator if applied to the 17 sub-basins
of the Baltic Sea. A: Species occurring and monitoring data available in at least one riparian country. B: Species
occurring and monitoring data probably available. C: Species occurring, but not monitored. D: Species not occurring.
Information about monitoring schemes was given by Ib Kragh Petersen (DK), Jan Kieckbusch (DE), Christof Herrmann
(DE), Łukasz Ławicki (PL), Gennady Grishanov (RU), Mindaugas Dagys (LT), Ainars Aunins (LV), Meelis Leivits (EE), Julia
Bublichenko (RU) and Jukka Rintala (FI). In Sweden, data availability will be clarified as soon as the national database
for breeding seabirds is complete (communicated by Leif Nilsson).

Assessment units
At the current stage of the indicator development, the assessment unit is the entire Baltic Sea. As soon as
data for all countries are available the applicability of this assessment unit has to be tested. It is an aim to
apply the indicator on a finer geographical scale, for instance HELCOM assessment unit scale 2 (17 subbasins) or a grouping of sub-basins to 5-7 assessment units. Several waterbird species (terns in particular)
are known to switch between breeding colonies from year to year, possibly even at distances involving
switches between sub-basins.
The assessment units are defined in the HELCOM Monitoring and Assessment Strategy Annex 4.
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Relevance of the Indicator
Biodiversity assessment
The status of biodiversity is assessed using several core indicators. Each indicator focuses on one important
aspect of the complex issue. In addition to providing an indicator-based evaluation of the abundance of
waterbirds in the breeding season, this indicator will also contribute to the next overall biodiversity
assessment to be completed in 2018 along with the other biodiversity core indicators.

Policy relevance
The indicator on abundance of waterbirds in the breeding season addresses the Baltic Sea Action Plan
(BSAP) Biodiversity and nature conservation segment's ecological objectives 'Thriving and balanced
communities of plants and animals' and 'Viable populations of species' as well as the eutrophication
segment's ecological objective 'Natural distribution and occurrence of plants and animals'.
The core indicator is relevant to the following action of the 2013 HELCOM Ministerial Declaration:
4 (B). WE DECIDE to protect seabirds in the Baltic Sea, taking into consideration migratory species
and need for co-operation with other regions through conventions and institutions such as the
Agreement on Conservation of African Eurasian Migratory Waterbirds (AEWA) under the
Convention on Migratory Species (CMS), and particularly in the North Sea (OSPAR) and Arctic
(Arctic Council) areas.
The core indicator also addresses the following qualitative descriptors of the MSFD for determining good
environmental status (European Commission 2008):
•

Descriptor 1: 'Biological diversity is maintained. The quality and occurrence of habitats and the distribution
and abundance of species are in line with prevailing physiographic, geographic and climatic conditions';
Descriptor 4: 'All elements of the marine food webs, to the extent that they are known, occur at normal
abundance and diversity and levels capable of ensuring the long-term abundance of the species and the
retention of their full reproductive capacity'.
and the following criteria of the Commission Decision (European Commission 2010b):
• Criterion 1.1 (species distribution)
• Criterion 1.2 (population size)
• Criterion 4.3 (abundance/distribution of key trophic species).
The EU Birds Directive (a) lists in Annex 1 red-throated diver, black-throated diver, Slavonian grebe,
whooper swan, Steller's eider, Smew and little gull as subject of special conservation measures and (b)
generally covers all migratory species and they have to be reported (European Commission 2010a). Thus, all
species included in the concept of the indicator are also covered by the EU Birds Directive, which
requires conservation of habitats in a way that allows birds to breed, moult, stage during migration and
spend the winter.
Furthermore, the Baltic Sea is located in the agreement area of the Agreement on the Conservation of
African-Eurasian Migratory Waterbirds (AEWA). Contracting parties (all HELCOM member countries
except Poland and Russia) are obliged to undertake measures warranting the conservation of migratory
waterbirds and their habitats.
The goals of the BSAP, EU MSFD, AEWA and EU Birds Directive are largely overlapping and the data needed
for the indicator are roughly the same as needed for reporting within the framework of the EU Birds
Directive.
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In order to protect migrating birds in the Baltic Sea region, HELCOM has adopted the Recommendation
34/E-1 'Safeguarding important bird habitats and migration routes in the Baltic Sea from negative effects of
wind and wave energy production at sea'. Since some species included in the concept of the indicator are
vulnerable to habitat loss caused by wind farms and access to feeding areas of breeding birds may be
blocked by wind farms, while others are prone to collisions (e.g. Masden et al. 2010, Furness et al. 2013,
Bradbury et al. 2014), the indicator is linked to the intentions of the recommendation.

Role of key functional groups of coastal fish in the ecosystem
Waterbirds are an integral part of the Baltic marine ecosystem. They are predators of fish,
macroinvertebrates and other bird species, scavengers of carcasses and fishery discards and herbivores of
littoral vegetation. They can be assigned to functional groups, meaning that different prey types are taken
from different compartments of the marine environment. Most species are specialized in certain species
and/or size classes of prey. As they cannot survive without a sufficient food supply, changes in the number
of waterbirds reflect conditions in the food web of the Baltic Sea. A high number of breeding waterbirds
may not automatically indicate a good environmental status, because for instance piscivorous species
benefit from a high availability of small fish, which in turn may points to a disorder of the food web owing
to overfishing of large fish species.
As they are predators at or close to the top of the food web, waterbirds accumulate contaminants and their
numbers, and even more their breeding success, indicate the degree of contamination. Moreover, several
waterbird species are predated by white-tailed eagles, transferring the loads of contaminants to a higher
level in the food web.
Some waterbird species are not only breeding, but also wintering in the Baltic Sea region. For several
reasons, those species are potentially included in the concepts of both the breeding and wintering
waterbird abundance indicators. The intention of the indicators is to support the assessment of
environmental status of marine areas rather than the state of bird populations per se. This is most obvious
in species that have differing distribution patterns between breeding and wintering seasons (e.g. alcids). In
general, the explanatory power of the indicator is constrained by factors acting on the waterbirds in the
non-breeding season, either in the Baltic Sea or in staging and wintering areas along the flyways to
southern Europe and Africa or even Australia and Antarctica, depending on the migration routes of the
respective species.
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Human pressures linked to the indicator
General

MSFD Annex III, Table 2

Strong
link

The most important human threats to
breeding waterbirds are predation by
indigenous and non-indigenous mammals,
contamination by hazardous substances and
prey depletion.

Weak link

Numbers of breeding waterbirds are
additionally influenced by pressures acting
primarily in the non-breeding season.

Biological disturbance:
introduction of non-indigenous species
and translocations
selective extraction of species, including
incidental non-target catches (e.g. by
commercial and recreational fishing)
Physical damage:
abrasion (e.g. impact on the seabed of
commercial fishing, boating, anchoring)
Contamination by hazardous substances:
introduction of synthetic compounds
(pesticides)
introduction of non-synthetic compounds
(heavy metals, hydrocarbons)
Nutrient and organic matter enrichment:
inputs of fertilizers and other nitrogenand phosphorus-rich substances
Physical damage:
selective extraction (e.g. exploration and
exploitation of living and non-living
resources on seabed and subsoil)
Contamination by hazardous substances:
introduction of synthetic compounds (oil)
Other physical disturbance:
marine litter

The abundance of breeding waterbirds in the Baltic Sea is strongly influenced by a variety of human
activities, both directly and indirectly. The effects are cumulative, because pressures exist in the breeding
season, during migration and in winter.
In general, waterbirds strongly respond to food availability. Therefore, human activities influencing the
food supply of waterbirds are reflected in bird numbers. For fish-eating birds, direct human pressure is
posed by the extraction of fish, while physical damage of the seafloor directly affects benthic feeders. On
the other hand, overfishing of large predatory fish species increases the abundance of smaller species and
thereby improves the food supply for birds. Indirect effects can also occur via human
induced eutrophication: in the oligotrophic end of the eutrophication status, the bird populations are
limited by the availability of food sources, whereas towards eutrophic conditions plant and zoobenthos
biomass increases, which first benefits waterbird populations, but in the extreme end will cause a decrease
in food availability.
As their reproduction takes place on land, even waterbirds that live at sea during all other times are prone
to predation by non-indigenous mammals such as American mink and raccoon dog, which have been
introduced by humans and therefore have to be treated as a human pressure. While many breeding
colonies are well protected nowadays, some breeding sites are still under pressure from direct
human disturbance, for example from tourism and recreational boating.
Bird losses from drowning in fishing gear, hunting and plumage oiling as well as habitat loss from offshore
wind farming, aggregate extraction and shipping are pressures mostly acting in the non-breeding season,
but at least in those species that both breed and spend the winter in the Baltic Sea, also these human
pressures affect the numbers of breeding birds – not only by the elimination of birds from the population,
but also in terms of carry-over effects by reducing body condition with effects on survival and reproductive
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success. Negative impacts on body condition are also obtained year-round from the accumulation of
contaminants ingested via the food web.

Monitoring Requirements
Monitoring methodology
Monitoring of breeding waterbirds in the Contracting Parties of HELCOM is described on a general level in
the HELCOM Monitoring Manual in the sub-programme: Marine breeding birds abundance and
distribution.
Specific monitoring guidelines for breeding waterbirds are planned to be included into the Monitoring
Manual during 2015-2016.
The indicator on breeding waterbirds is primarily based on counts of breeding pairs or nests along the
shorelines of the Baltic Sea, i.e. is restricted to coastal landscape (including islands). Many species only
breed in nature reserves or other protected sites, which have been monitored using constant methods for
decades. In many sites, breeding birds are counted annually, and gaps can be filled by a TRIM analysis.
Breeding success is usually measured as the number of fledged chicks per breeding pair. Methods to
observe the reproductive output differ between species. For instance, in Great Cormorants it is possible to
count the nearly-fledged juveniles in the nests, whereas in gulls and terns reliable data are available only
when movements of the non-fledged offspring are restricted by fencing.

Current monitoring
The monitoring activities relevant to the indicator that are currently carried out by HELCOM Contracting
Parties are described in the HELCOM Monitoring Manual in the monitoring concepts table.
Sub-programme: Marine breeding birds abundance and distribution
Monitoring Concepts table
There are some differing characteristics in the countries' monitoring programmes, e.g. the species covered
and the temporal scaling. Surveys are in most cases conducted annually, but every three or six years (as an
adaptation to Natura 2000 reporting cycles, see European Commission 1992, 2010a) or even every ten
years (e.g. common eider in Denmark) in some cases. Some new monitoring schemes, such as the 2015
spring monitoring scheme in Sweden, will be implemented in the near future, however recent overviews of
monitoring of breeding waterbirds are still valid, e.g. the BALSAM metadatabase or the project's interim
report (HELCOM 2014).

Description of optimal monitoring
For abundance of breeding birds, the currently operational national monitoring schemes or schemes in the
final preparatory stages before implementation, are in general sufficient to supply the necessary data for
the indicator. The monitoring methods applied could benefit from international standardization, however,
need to take into consideration the varying environmental conditions and species composition of the
different regions of the Baltic Sea. As all species cannot be monitored in every country, depending on the
assessment unit level chosen, it would be wise to coordinate national monitoring schemes in a way
that allows for coverage of as many species as possible. For rare species, and those showing higher degrees
of inter-annual relocation, coordinated Baltic-wide surveys should be aspired for in order to minimize the
effects of data gaps and low site fidelity.
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Breeding success is currently not monitored sufficiently to allow for a high confidence status evaluation. In
order to improve the confidence of the indicator evaluation, breeding success should be included in
monitoring activities at least for the key species in the main breeding colonies throughout the Baltic Sea
region.

Data and updating
Access and use
The data and resulting data products (tables, figures and maps) available on the indicator web page can be
used freely given that the source is cited. The indicator should be cited as following:
HELCOM (2016) Abundance of waterbirds in the breeding season. HELCOM core indicator report. Online.
[Date Viewed], [Web link].

Metadata
Data of the six selected species used for the first testing of the indicator were supplied by national experts
and working groups. Data sources are described and listed in the CORESET I report (Herrmann et al. 2013).
The present report does not include any new data because any new evaluation requires the completion of
national databases. The metadata will be updated once the indicator evaluation is carried out based on
national data to be compiled during 2016.
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