Good environmental status
through regional coordination
and capacity building

The project was supported by the
European Regional Development Fund through
Central Baltic Interreg IV A Programme
Editor of the publication: Mairi Uiboaed
Photos on page 23: Kristiina Pullerits
All other photos: Inga Lips
Print and design: Koopia Niini & Rauam
2014

2

CONTENTS
INTRODUCTION

5

RECOMMENDATIONS FOR THE NEXT ROUND
OF ASSESSMENTS

6

SUGGESTED CRITERIA AND METHODOLOGICAL
STANDARDS FOR ASSESSING GES IN SELECTED
DESCRIPTORS

8

NON-INDIGENOUS SPECIES

8

MARINE LITTER

10

UNDERWATER NOISE

12

FOOD WEBS

15

SUGGESTIONS FOR JOINT MONITORING

18

A PROPOSAL FOR ESA ANALYSIS FOR A
PROGRAMME OF MEASURES

21

3

4

INTRODUCTION
Dear environmental decision-maker,
expert, representative of environmental
authorities,
The main aim of the GES-REG project
was to support coherent and coordinated
implementation of the Marine Strategy
Framework Directive – MSFD (2008/56/
EC) in the central and north-eastern subregions of the Baltic Sea – in the Gulf of
Finland, northern part of the Baltic Proper
and Gulf of Riga.
The MSFD was adopted in 2008 with
the aim to achieve or maintain good
environmental status in the marine
environment by the year 2020. According
to Article 6 of the MSFD Member States
should cooperate to ensure the coordinated
development of marine strategies in the
same marine region.
For that close cooperation of institutions
involved in the MSFD implementation in
a sub-regional scale (in the central Baltic
region) was planned to secure as much as
possible coordination of marine strategies
– the idea of the project was drawn up.
The main issues, where joint actions and
harmonization of MSFD implementation
was needed, were defined:
• harmonization of initial assessments
between countries sharing same subregions, in particular, sharing of
information regarding assessment of
pressures;

• joint attempts to fill in gaps regarding

GES descriptors not well enough
addressed so far under different
directives/assessment procedures (food
webs, non-indigenous species, litter,
noise);
• joint development of monitoring
programs with possible sharing of
responsibilities and infrastructures;
• joint economic and social analysis of the
use of the sea and the cost of degradation
of marine environment.
The publication you have in your
hands introduces the most important
conclusions and results of the work
conducted in the frames of the GES-REG
project. Here are the recommendations
provided by GES-REG project to achieve
successful implementation of the MSFD.
The GES-REG project has supported
the implementation of MSFD in all
participating countries as well as given
input to the parallel work in HELCOM.
We hope you will find this booklet useful
in your work and encourage you to carry
on developing the indicators, studying the
issues and successfully implementing the
MSFD.
The publication summarises the reports
with recommendations, please check GESREG web site
(gesreg.msi.ttu.ee/en/results)
for more thorough results and other
prepared documents.
The GES-REG project team
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RECOMMENDATIONS FOR THE NEXT ROUND
OF ASSESSMENTS
The assessment of the good environmental
status of the marine environment under
the Marine Strategy Framework Directive
is interlinked to obligations under the
other directives as well as to the HELCOM
monitoring and assessment strategies and
practices.
Similarly to the MSFD, also the Habitats
Directive, the WFD and the HELCOM
BSAP include requirements of regular
assessments of the environmental state.
The status assessment includes biological
features in all of the above, but physical and
chemical features only in the HELCOM
BSAP and the WFD, in addition to the
MSFD. On the other hand, the habitat
types are naturally a strong part of the
Habitat Directive assessment, but missing
completely in the requirements of the
WFD. The MSFD, Habitats Directive,
WFD, Birds Directive and the BSAP all
include a component on determining the
predominant pressures and impacts in
the assessment. The economic and social
analysis of the cost of degradation of the
environment included in the MSFD is also
partly covered in WFD as well as BSAP.
Different policy instruments aim to
accomplish the status of the marine
environment with all the objectives
achieved. However the terminology used
to define this desired status under different
policy instruments differ linguistically, but
also in the way it is determined. While the
main aim of all of those instruments is to
distinguish between the status when all
objectives are achieved and the status when
6

it is not achieved yet the methodological
differences in determining these boundary
conditions may cause some problems in
actual comparison of the assessment results
and aggregating those to the regional scale.
General recommendations from analysis of
different environmental policy instruments
covering marine environment include:
• For descriptors already partly covered
by reporting requirements of other
instruments existing methods, indicators
and data collection schemes should
be used. Duplication of effort in data
collection, data analysis and reporting
procedures should be avoided as much
as possible.
• Data sets used for reporting under
different obligations should be
harmonised and of equal quality.
Different origin and quality level of
basic assessment data could be a source
of mismatch of the assessment results
covering similar topics under different
legal instruments. So the harmonized
data collection and data handling
procedures should be ensured on
national level.
• Difference in timing of the reporting
under different instruments may be
a source of different interpretation
of assessment results. As difference
in timing of the reporting may cause
cases where new data is included in the
assessment procedures carried out for
different reporting requirements and
so the final assessment results may have

mismatch in the conclusions.This should
be taken into account when assessment
results are formulated.
• Differences in assessment techniques
and methodology between different
policy
instruments
should
be
harmonised (e.g. MSFD – WFD – HD).

Especially methodological basis for
assessment of different indicators should
be harmonized both on national and sea
basin level. Intercalibration of assessment
schemes should be organized.
Georg Martin (EMI)
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SUGGESTED CRITERIA AND
METHODOLOGICAL STANDARDS FOR
ASSESSING GES IN SELECTED DESCRIPTORS
The following studies were part of GESREG Work Package 3 (WP3), Advance
knowledge base to support assessment
of GES. The objective of WP3 was to
increase the knowledge base and guidance
for the harmonized use of descriptors,
criteria and methodological standards in
defining good environmental status. The
MSFD descriptors considered in WP3

were non-indigenous species, marine
litter, underwater noise, and food webs.
Activities in the WP resulted in reports
summarising and analysing the information
on methodologies that can be used to
further develop the scientific base for GES
descriptors, criteria and indicators, as well
as defining the need for capacity building.

Non-Indigenous Species
What is a non-indigenous species
and why do we need to study nonindigenous species?
Non-indigenous species are species
introduced outside their natural past or
present range, which might survive and
subsequently reproduce. These species are
introduced in situations where exchange
of people or goods takes place between
countries and continents, by shipping for
example.
Non-indigenous species in the
Marine Strategy Framework
Directive
The importance of non-indigenous species
has been recognized in the MSFD; one of the
11 qualitative descriptors for determining
GES concerns non-indigenous species.
Marine Strategy Framework Directive,
Annex I, Qualitative descriptors for
8

determining good environmental status
(Descriptor 2): Non-indigenous species
introduced by human activities are at levels
that do not adversely alter the ecosystem.
Commission Decision (2010/477/EU),
regarding Descriptor 2: The identification
and assessment of pathways and vectors of
spreading of non-indigenous species as a
result of human activities is a prerequisite
to prevent that such species introduced as
a result of human activities reach levels
that adversely affect the ecosystems and
to mitigate any impacts. There is still
only limited knowledge about the effects
of the non-indigenous species on the
environment. Additional scientific and
technical development is required for
developing potentially useful indicators,
especially of impacts of invasive nonindigenous species.

Objectives of the GES-REG nonindigenous species study
The tasks of the GES-REG non-indigenous
study were to (1) review and analyse
proposed Baltic Sea non-indigenous species
indicators in the Marine Strategies of
Member States, (2) perform the two case
studies to improve the knowledge on the
effects of the non-indigenous species on the
environment and gather new information
about methodological aspects on alien
species monitoring. Case study at Latvian
open Baltic Sea part was aimed to improve
the knowledge about the invasive species
round goby Neogobius melanostomus
impact on the environment. Case study in
Muuga Harbour, Port of Tallinn was aimed
at testing, further developing and assisting
to finalise the HELCOM port survey
guidelines.
Main findings of pilot studies on
non-indigenous species
Results from the case study at Latvian open
Baltic Sea part suggest that the observed
changes in the benthic fauna in a large
extent can be attributed to the round goby
Neogobius melanostomus invasion. This

study provided further evidence that the
expansion of the round goby to new areas
has the potential to change the trophic
interactions of benthic communities. A
series of complex interactions between
the round goby, Mytilus trossulus, and
other benthic invertebrates can directly
and indirectly affect food resources
and energy flows, thereby altering the
structure and functioning of the littoral
zone communities at open Baltic Sea
coastal waters.
The objective of the Estonian pilot study
was to test, further develop, and assist
in finalising the HELCOM port survey
guidelines. For this purpose phytoplankton,
zooplankton, benthic biota and fish were
sampled in one of the largest ports in the
Baltic Sea, the Port of Tallinn. The obtained
results are meant to serve as a reliable basis
for A-4 risk assessments in granting ballast
water management exemptions according
to “The International Convention for the
Control and Management of Ships’ Ballast
Water and Sediments” of the International
Maritime Organisation (IMO 2004).
Solvita Strake (LHEI)
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Marine Litter
What is marine litter and why do
we need to study marine litter?
Marine litter is any persistent,
manufactured or processed solid material
discarded, disposed of or abandoned in the
marine and coastal environment. Marine
litter consists of items that have been
made or used by people and deliberately
discarded or unintentionally lost into the
sea and on beaches including such materials
transported into the marine environment
from land, by rivers, draining or sewage
systems or winds.
Marine litter is an environmental,
economic, health and aesthetic problem.
It may cause damage and death to wildlife,
and threaten marine and coastal biological
diversity. Marine litter may, amongst
other impacts, change physical properties
of sediments, be ingested by marine
organisms and cause entanglement of
marine vertebrates.
Marine litter in the Marine Strategy
Framework Directive
The importance of marine litter has been
recognized in the MSFD; one of the 11
qualitative descriptors for determining
GES concerns marine litter. Marine
Strategy Framework Directive, Annex I,
Qualitative descriptors for determining
good environmental status (Descriptor
10): Properties and quantities of marine
litter do not cause harm to the coastal and
marine environment.
Commission Decision (2010/477/EU),
10

regarding Descriptor 10: The distribution
of litter is highly variable, which needs to
be taken into consideration for monitoring
programmes. It is necessary to identify
the activity to which it is linked including,
where possible, its origin. There is still a
need for further development of several
indicators, notably those relating to
biological impacts and to micro-particles,
as well as for the enhanced assessment of
their potential toxicity.
Objectives of the GES-REG marine
and coastal litter study
Three dedicated case-studies were carried
out in different parts of the NE Baltic Sea
on various topics related to the marine
and coastal litter. We have investigated the
types and amounts of coastal macrolitter,
estimated the amount of microlitter in the
marine environment, quantified ingestion
of microlitter by plankton and evaluated
impacts of leachates of various plastic
compounds. The objectives were achieved
both through field surveys and a set of
laboratory experiments.
Main findings regarding the marine
litter status and coverage
Our results indicate that:
• microplastic particles may be transported
from the water column into the food
web, through different organism groups
of mesozooplankton to higher trophic
levels, and thus accumulate in larger
invertebrates and planktivorous fish;
• plastic products can cause a highly

negative impact on planktonic and
benthic crustaceans and influence their
sustainable development (60 % of all
investigated plastic products caused a
negative impact on the test organisms);
• plastic/polystyrene was the strongly
dominating type of litter across all three
field study sites by making up over 80%
of the total litter abundance.
Conclusions
There are significant and often fundamental
knowledge gaps in occurrence and impacts
of litter in marine environment. No
appropriate monitoring/survey programs
do exist in the Baltic Sea. Scientific
evidence from the Baltic Sea (incl. carried
out in the current project) and elsewhere
point that some of the issues related to
marine litter and its implications might
be substantial. While some of the actions
require significant investments (both
financially and in terms of competence
and man power), some of them might be
relatively cost-efficient. These are:
• Map all marine and fish/fisheries
monitoring activities and surveys and

identify cost-efficient ways on how to
incorporate marine litter into surveys;
• Start collecting information and samples
in the frame of ongoing research and
monitoring surveys (e.g., bottom
trawl surveys and plankton/benthos
monitoring cruises);
• Recording litter from digestive tracts of
marine animals (during routine dietary
analysis).
The potential specific actions might
include:
• As spatial distribution of litter is directly
associated with ship traffic lines and
urbanisation and tourism, to consider
initiating
systematic surveys on
macrolitter primarily in the vicinity of
urbanized/tourism areas and ship traffic
lines;
• As research carried out in the GES-REG
project indicated that microlitter can be
important for the biota of the Baltic Sea,
to advance knowledge base on the types,
amounts and impacts of microlitter.
Henn Ojaveer (EMI)
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Underwater Noise
What is underwater noise and why
do we need to study it?
Underwater noise is a dominant feature
of the marine environment as a result of
natural processes and human activities.
Anthropogenic sound sources of primary
concern are the activities that overlap in
the frequencies with the hearing range
of marine organisms. The organisms
mainly affected are marine mammals
and many fish species that use sounds
for communication, foraging, avoiding
predators and orientation. Underwater
noise can cause behavioural responses,
impair detection of biologically relevant
sound signals (masking) or cause temporary
or permanent hearing threshold shift.
Underwater noise in the Marine
Strategy Framework Directive
One of the 11 qualitative descriptors for
determining GES in the MSFD concerns
underwater noise.
MSFD, Annex I, Qualitative descriptors for
determining good environmental status:
Descriptor 11 addresses underwater
noise: introduction of energy, including
underwater noise, is at levels that do not
adversely affect the marine environment.
Commission Decision (2010/477/EU),
regarding Descriptor 11: Additional
scientific and technical progress is
still required to support the further
development of criteria related to this
descriptor, including in relation to impacts
of introduction of energy on marine life,
12

relevant noise and frequency levels. At
the current stage, the main orientations
for the measurement of underwater noise
have been identified as a first priority in
relation to assessment and monitoring.
The following criteria for assessing GES
were suggested: 11.1. Distribution in time
and place of loud, low and mid-frequency
impulsive sounds and 11.2. Continuous
low frequency sound.
Objectives of the GES-REG
underwater noise study
The GES-REG underwater noise study
had two main objectives: 1) to present
an overview of the potential indicators
for underwater noise and propose the
initial steps for establishing monitoring
programmes for assessment of the
environmental status in the Baltic Sea
in regard of underwater noise; 2) to
conduct field studies to test underwater
noise monitoring methods. Both types
of underwater noise - loud, low and
mid-frequency impulsive sounds and
continuous low frequency sound (ambient
noise) - have been dealt with in the
overview and pilot study.
Main findings and recommendations regarding underwater noise
monitoring and GES assessment
It is suggested to follow the recommendations given by the EC Technical Subgroup
on Underwater Noise in regard of potential
indicators. Specific recommendations for
regional coordination in the Baltic Sea are
as follows:

Impulsive sounds:
Indicator 11.1.1 on low and mid-frequency
impulsive sounds:
The proportion of days and their
distribution within a calendar year, over
geographical locations whose shape and
area are to be determined, and their
spatial distribution in which source level
or suitable proxy of anthropogenic sound
sources, measured over the frequency
band 10 Hz to 10 kHz, exceeds a value
that is likely to entail significant impact on
marine animals (11.1.1).
For the Baltic Sea area such knowledge
on impact of impulsive sounds to marine
organisms is missing. It is recommended
to conduct pilot studies to assess the
impact of different kind of activities
(that cause impulsive sounds) to possible
impacted organisms. The recommended
roadmap towards defining methodological
standards for GES determination and
setting of quantitative environmental
targets is as follows:
1. Establishment of a registry of loud,
low and mid-frequency sounds. As the
first step pile-driving, seismic surveys
and explosions should be registered.
Information on constructions and other
activities (explosions) that require
issuing a permit can be gathered from
environmental and other permit databases.
Regional guidelines have to be developed
and agreed.
2. Measurements of loud, low and midfrequency sound related to pile-driving
(at sites of offshore construction and
harbour construction), seismic surveys

and explosions in order to assign spatial
distribution of underwater noise level to
different activities.
3. Definition of critical levels of impulsive
sounds, which could impact certain species.
This requires conducting a series of pilot
studies in relation to different activities
such as pile-driving to map distribution of
organisms (e.g. seals, fish) in an area before
activities and during the construction
work. Term “considerable displacement” of
individuals has to be defined in regard of
species (including number, scales in space
etc).
After these first steps the estimation of days
with loud, low and mid-frequency sounds
exceeding certain (defined) criterion can
be conducted and maps to characterize
spatial distribution created. It still requires
definition of spatial scales (resolution) of
such assessment. Finally, the GES for loud,
low and mid-frequency sounds and related
environmental targets will be set.
Ambient noise:
Indicator 11.2.1 on ambient noise: Trends
in the annual average of the squared sound
pressure associated with ambient noise
in each of two third octave bands, one
centred at 63 Hz and the other at 125 Hz,
expressed as a level in decibels, in units
of dB re 1 μPa, either measured directly
at observation stations, or inferred from
a model used to interpolate between
or extrapolate from measurements at
observation stations.
In order to gather information on ambient
noise in the Baltic Sea it is recommended
to conduct noise measurements both in
the areas of high shipping intensity and in
the areas without considerable shipping.
13

Observations should be combined with
the noise modelling. A pilot project
(BIAS – Baltic Information on Acoustic
Landscape) has been initiated in the
Baltic Sea area. Since the main focus of
this project is on open sea areas then
additional measurements of ambient noise
are recommended for semi-enclosed bays
and areas with complicated topography
and coastline. The following steps have to
be taken in order to quantitatively set up
GES and environmental targets related to
the ambient noise.
• Regionally coordinated measurements
of ambient noise in areas with high
shipping activities and without shipping,
in deep basins and in shallow, semienclosed bays.
• Assessment of noise levels and its spatial
distribution from different types of ships
and ferries.
• In addition to the instruments close to
the sea bed pilot measurements in the
layer with the lowest sound speed is
recommended for the Baltic Sea.

• Modelling of the ambient noise using

AIS data, measurements and estimates
of levels and spatial distribution of noise
from different types of ships, in order
to create maps on spatial distribution of
ambient noise levels.
• First a relatively high number of
instruments should be used; afterwards a
limited number of instruments together
with modelling would be sufficient.
• Noise measurements in ice conditions
must be conducted.
• Annual average of the sound pressure is
found as an arithmetic mean.
In parallel to the described pilot studies
the estimates what noise levels are of some
concern to marine organisms (e.g. seals,
fish) must be initiated. The maps of annual
average sound pressure using this criterion
and results of monitoring / modelling
studies can be constructed. The aim should
be to define GES for ambient noise and set
related environmental targets.
Aet Meerits, Madis Listak,
Urmas Lips (MSI)
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Food Webs
What is a food web and why do we
need to study food webs?
All organisms living in and feeding from the
Baltic Sea are part of the food web. Major
changes have occurred in the Baltic Sea food
webs in past decades, and knowing how a
marine ecosystem is structured and how
it functions is essential to detect changes
in its status and health. Healthy food webs
are the prerequisite for sustainable use of
resources. The aim of food web research
is to unravel the intricate energy flow
pathways: who eats what and in how large
amounts, and what happens when there
are environmental changes which cause
changes in the occurrence of organisms?
Food web research is challenging, because
energy flow pathways are extremely
complex.
Food webs in the Marine Strategy
Framework Directive
The importance of food webs has been
recognized in the MSFD; one of the 11
qualitative descriptors for determining
GES concerns food webs.
Marine Strategy Framework Directive,
Annex I, Qualitative descriptors for
determining good environmental status:
(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.

Commission Decision (2010/477/EU),
regarding Descriptor 4: This descriptor
concerns important functional aspects
such as energy flows and the structure of
food webs (size and abundance). Additional
scientific and technical support is required,
at this stage, for the further development
of criteria and potentially useful indicators
to address the relationships within the food
web.
Objectives of the GES-REG food
web study
The tasks of the GES-REG food web
study were, by compiling published
information to (1) identify key elements
of the northern Baltic Sea food web and
analyse pressures and risks affecting these,
(2) review existing and proposed Baltic
Sea food web indicators, i.e. HELCOM
core indicators that can be suitable as food
web indicators and food web indicators
identified or proposed in the Marine
Strategies of Member States, (3) catalogue
the indicators and indicator candidates
and their properties, and identify gaps
in the indicator coverage, and analyse
the similarity and dissimilarity of the
indicators across the Member States.
The overreaching aim was to provide
guidance regarding the applicability of
suggested indicators and for the future
food web indicator development. The
full report, titled Indicators of the Good
Environmental Status of food webs in the
Baltic Sea, is available at the GES-REG
web site (http://gesreg.msi.ttu.ee/en/
results).
15

Focus of the GES-REG food web
study
The focus of the GES-REG food web
study was on particularly challenging
questions, and those considered to be in
the greatest need of development in the
Baltic Sea, i.e. stable isotope analysis in
assessing energy flows in the food web, the
large fish indicators, by-catch and discards
indicators, as well as the indicators related
to zooplankton and phytoplankton, which
have fast turnover rates and can therefore
potentially give early warning signs of
the ecosystem change zooplankton and
phytoplankton early warning indicators.
Main findings regarding food web
indicator status and coverage
We found that the approaches to define
national indicators, and these indicators
themselves, vary considerably, therefore
steps toward harmonization need to be
taken. Also, not all the indicators required
in the Commission Decision were covered
by the indicators reported by the Member
States in their Marine Strategies; hence
continued indicator development is sorely
needed. Finally, current monitoring
is insufficient in providing data for
some indicators and monitoring needs
to be updated according to indicator
requirements.
Main findings regarding the
particularly challenging topics
Stable isotope analysis (SIA) can be
applied for indicators used for observing
shifts in the structure and functioning of
Baltic Sea food webs. It is doable; sampling
16

can easily be incorporated in current
monitoring, analysis costs have decreased
drastically in recent years, and statistical
analysis methods of data have likewise
improved. However: currently few efforts
are being made to apply this method within
Baltic Sea monitoring, thus continued SIA
indicator development is justified and
needed.
The large fish indicator is a problematic indicator in the northern
Baltic Sea, since in the pelagic food
web, there are only small-sized pelagic
species (herring and sprat) whereas large
predatory fish are missing. Large fish
indicators on small pelagic species could
be calculated at population level.
By-catch and discards as indicators
of change in population status and
food webs
In the northern Baltic Sea, with the
exception of cyprinid fish, we were not able
to recognize any relevant links between
by-catch, discarding and GES. By-catch
and discards of cyprinids are potential
indicators of GES in coastal areas of the
northern Baltic Sea. Targeted removals of
cyprinids are currently state-subsidized in
Finland (pilot study); targeted subsidized
and non-targeted WFD-driven monitoring
practices should be gear-standardized
jointly with proper statistical tools in order
to provide information on GES.
All in all, it can thus be stated that
continued fish indicator development,
both regarding large fish and by-catch and
discards, is justified and needed.
Zooplankton early warning indicators. Several indicators related to
zooplankton community composition

exist; of these, the indicator Zooplankton
mean size and total stock (MSTS) is
the most applicable since it is one of
the HELCOM core indicators and will
therefore be used in the whole Baltic Sea.
Comparable methodology to measure
the value of this indicator needs to be
developed, as well as comparable criteria
to set the targets for different sea areas.
Also, other zooplankton indicators need
to be evaluated to determine if they are
able to provide additional information.
Hence, continued zooplankton indicator
development is justified and needed.
Phytoplankton early warning indicators. Primary production is the basis of
all food webs and in the pelagic ecosystem,
phytoplankton is responsible for practically
all primary production. However,
phytoplankton indicator development
has proved challenging, and therefore
the work is still in its early stages. We
focused on indicators in most urgent need
of attention and explored the theoretical
background for three indicators with the
aim to describe the quality and quantity
of food available for the consumers of
phytoplankton:
1. Diatom/dinoflagellate ratio in
reference to mesozooplankton
2. Diatom/dinoflagellate ratio in
reference to zoobenthos
3. Cyanophyte/total phytoplankton
biomass ratio in reference to
mesozooplankton
Phytoplankton food web indicators
function as early warning indicators of the
quality and quantity of food available for
the heterotrophs at the lower trophic levels

in the food web – the occurrence of the
different phytoplankton groups indicate
whether there is “good” or “bad” food on
offer, as well as whether there is a lot to eat
or not. We plan to test the application of
the MSTS zooplankton indicator approach;
i.e. for those feeding on phytoplankton,
good conditions occur when there is a high
phytoplankton biomass and a high ratio
of good food to bad food, whereas poor
conditions occur when biomass is low and
the ratio of bad food is high.
The work is still in progress, but based on
the theoretical background we conclude
that continued phytoplankton indicator
development is justified and needed.
Summary
Our aim was to provide guidance
regarding the applicability of suggested
indicators and for the future food web
indicator development. We conclude that
steps toward indicator harmonization
need to be taken within the Baltic Sea
area, continued indicator development
is needed to fulfill the requirements of
the MSFD, and monitoring strategies
need to be updated to comply with food
web indicator data requirements. Within
the GES-REG project, work was done
regarding food web indicators; this work
provides a solid basis for the responsible
institutions to take necessary actions.
Laura Uusitalo, Heidi Hällfors, Heikki
Peltonen, Mikko Kiljunen (SYKE), Pekka
Jounela, Eero Aro (FGFRI)
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SUGGESTIONS FOR JOINT MONITORING
One of the aims of the GES-REG project
was to suggest regionally coherent revision
of the current monitoring programmes
to better comply with the requirements
of MSFD, as well as other EU Directives
and HELCOM BSAP. In particular, we
focused on cost-efficiency and joint steps
that are necessary to enhance the use of
automated / unattended / remote sensing
monitoring techniques. The issues tackled
were possible combination of unattended
techniques with traditional monitoring,
near real time data delivery with adaptive
sampling, use of mathematical models
to integrate data from various sources.
Concrete suggestions for joint planning of
the use of monitoring infrastructures and
sharing of responsibilities in the regional
and sub-regional level are made. The aim is
to achieve better cost-efficiency, but at the
same time the programme must be based
on the best scientific knowledge.
The GES-REG project contributed to
the development of the new version of
HECLOM monitoring and assessment
strategy (see at www.helcom.fi/actionareas/monitoring-and-assessment/). The
project also contributed to HELCOM
monitoring manual development and EC
guidance document on MSFD related
monitoring (Zampoukas et al., 2014.
Technical guidance on monitoring for the
Marine Strategy Framework Directive).
The neighbouring countries (Estonia and
Finland in the Gulf of Finland; Estonia and
Latvia in the Gulf of Riga; Estonia, Finland
and Sweden in the Northern Baltic Proper
18

etc) should discuss and decide how the
following principles can be best applied in
different thematic topics of monitoring:
• organization of joint surveys, campaigns,
cruises and monitoring at shared
stations,
• use of remote sensing and autonomous
measuring devices to complement
cruise data and thereby enhancement of
data coverage and joint products,
• use of modelling to combine data and
produce optimised data layers,
• sharing of infrastructure, and
• specialization of countries and/or
institutes.
An approach for integration of different
monitoring methods is presented in
Figure 1.
It is recommended to coordinate the
development and improve the utilization
rate of the network of autonomous devices
(Baltic Operational Oceanographic System
– BOOS is developing such network and
has a vision how it should look like in
2015), e.g. by
• joint investments in the network of
autonomous devices such as ferrybox
systems and buoys (both unattended
measurements and laboratory analyses of
samples), gliders and floating profilers;
• joint testing of new devices and methods
or if testing is carried out nationally,
information should, be made available
to other stakeholders to avoid paying for
the same thing twice;

Figure 1. Integration of different monitoring methods in order to produce assessment
products with high confidence (drawn by Juha-Markku Leppänen, SYKE).

• coordination of the calibration and

main-tenance of the autonomous systems
(sampling, replacement of batteries etc.).

Countries should co-operate to ensure
the continuation (and sustainability)
of ferrybox measurements along the
established Riga-Stockholm ferry line.
Joint investments to the systems, including
to a possible new line covering also
the eastern part of the Gulf of Finland,
are recommended. Harmonisation of
indicators between the countries and
HELCOM is an important activity to
build up a coordinated monitoring
programme. It is recommended to use
the Copernicus marine service products
and to influence their development to
secure that the products that can be used
for environmental assessments are made
available.

The recommendations to deal with the
major gaps in the present monitoring
programmes are as follows:
• coordination of bird monitoring
programmes is needed and an expert
network for bird monitoring should be
established;
• harmonization is needed in monitoring
and assessment of those fish species that
are outside the ICES stock assessments;
• increase of co-operation between
HELCOM and ICES (fish) assessments;
• optimization of pelagic sampling station
network using statistical tools and
modelling;
• increase of utilization of the ferrybox
network for phytoplankton and
chlorophyll a sampling;
19

• increasing of employment of automatic
•
•

•
•
•
•

•

•
•
•
•
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profiling buoys for chlorophyll a
fluorescence analysis;
initiation of microzooplankton and
picoplankton monitoring;
setting up a joint framework for the
monitoring of benthic biota, as well as
the pressures and impacts on the biota,
based on an analysis of the required
efficiency (by power analysis) and of the
optimal sampling methods and station
network;
agreement on common indicators and
monitoring methods for habitats;
agreement on whether and how to use the
HELCOM HUB biotope classification
system in the joint monitoring;
initiation of monitoring of nonindigenous species in the port areas;
analyze what is the sufficient resolution
and coverage (also in port areas) to
assess the state by using the suggested
HELCOM core indicator ”Trend in
arrival of non-indigenous species”;
making model results regarding
temperature, ice cover, salinity, current
velocity, wave exposure, residence time
easily accessible;
making data on hydrographical changes
due to new infrastructures commonly
available;
collection of data on anthropogenic
pressures and impacts listed in Annex III
Table 2 of the MSFD;
compilation of a list of contaminants for
which GES criteria must be established;
identification of the best matrix or
matrices for monitoring and assessment

•
•
•

•

•
•
•
•

•

of contaminants in the marine
environment (water, sediment and/or
biota, including trophic levels);
harmonization of sampling, preparation,
and analysis methodologies for
contaminants monitoring;
selection of biological effect indicators,
e.g. HELCOM core indicators as a
starting point;
identifying and creating synergies
of contaminants monitoring with
other monitoring sub-programmes;
making available geographical source
information for seafood;
establishment of an expert network
between countries to exchange
information on marine litter survey
results (techniques for sampling,
laboratory analyses of samples etc);
workshops on litter monitoring and
assessment issues; e.g arranged under
HELCOM umbrella;
arrangement of joint microlitter
surveys, sharing of survey data;
establishment of a registry of loud, low
and mid-frequency sounds;
measurements of loud, low and midfrequency sound related to pile-driving
(at sites of offshore construction and
harbour construction), seismic surveys
and explosions;
conducting ambient noise measurements
in coastal areas and semi-enclosed bays
and in ice conditions.
Urmas Lips (MSI)

A PROPOSAL FOR ESA ANALYSIS FOR A
PROGRAMME OF MEASURES
Economic and Social Analysis (ESA) for the MSFD
Current state for
Descriptor (D) x
GES and
Environm.
Targets

Current level of
pressures
impacting Dx

Changes in “Business‐as‐usual”
scenario (BAU) (for 2020):
‐ development of marine uses
‐ implementation of existing and
planned policy measures (except the
MSFD)

Is there a „policy gap” between
BAU state and GES for 2020?

NO

YES

No additional
actions required

Identifying, assessing and selecting NEW measures for filling the gap
 CEA & Impact Assessment of new measures (Art.13.3)
Technical feasibility of measures
Cost‐
effectiveness of
measures

Reducing risk to
the marine
environment

Benefits of
measures

Other relevant
socioeconomic
impacts of
measures

Possible exceptions due to “disproportionate costs”

Environmental
assessments
Economic
assessments

Selected new measures for filling the gap

Figure
x. Overall
analytical
process for
assessing
selecting
measures
for the
MSFD Program
Figure
2. Overall
analytical
process
for and
assessing
and
selecting
measures
for theofMSFD
measures, includingprogram
the ESA ofof
“new”
measures.
(Source: K.the
Pakalniete,
project.)
measures,
including
ESA of GES‐REG
“new” measures.

(Source: K. Pakalniete, GES-REG project.)

ESA for development of the MSFD
Programs of Measures (PoM)
The program of measures for reaching
GES must be developed by Member States
till the end of 2015. The MSFD (Art.13.2)
requires integrating in the PoM relevant
existing and forthcoming policies and their
measures with an impact on the marine
environment (commonly analysed as part

of the “Business-as-usual” scenario (BAU)).
It also requires indicating contribution
of all measures to achieving the
environmental targets (MSFD, Art.13.7).
Where a gap between the BAU and GES
state is expected, additional measures are
required to close the gap.
Relevant results of the project include,
for instance, an extensive database of
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BAU policies and measures (including
60 international policy frameworks),
which can be used as a tool to assist
development of the PoM. The study on
BAU policies suggests that analysis of
their national implementation status and
certainty is needed to account their effect
for “policy gap” analysis properly. Since
the implementation differs nationally,
coordinated principles for conducting
this work have also been developed
(see respective study report for more
information).
The MSFD (Art.13.3.) requires conducting
cost-effectiveness analysis and impact
assessment, including cost-benefit analysis
(CBA), to underpin inclusion of additional
measures in the program of measures.
Assessment of benefits of implementing
measures will help for justifying efforts
(costs), but also may indicate possible
need for exemptions of implementing the
measures (due to disproportionate costs).
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The ESA of additional measures will
require assessment of the costs, costeffectiveness, benefits and other impacts
of additional measures. It may involve
combining
qualitative
assessments,
including expert knowledge, with available
quantitative evidences (on costs, benefits,
other impacts) in a methodologically
structured manner.
Review of possible approaches and
recommendations developed as part of
the project aim to support coordinated
and practical implementation of this work
nationally (see respective study report for
more information).
Kristine Pakalniete (Aktiivs)
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