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Background 
The aim is for the HELCOM Monitoring Manual to be a fit-for-purpose tool to translate the general principles 
of the HELCOM Monitoring and Assessment Strategy into concrete specifications and requirements. It is 
developed to support the implementation of the HELCOM Monitoring and Assessment Strategy and to 
follow-up commitments made under Baltic Sea Action Plan (BSAP) and to support Contracting Parties who 
are also EU Member States in reporting information about monitoring programmes and activities relevant 
for the MSFD. 

In order to ensure that it is fit for purpose STATE & CONSERVATION 5-2016 agreed that exhaustive reviews 
and revisions of the HELCOM Monitoring Manual should be carried out every six years, in conjunction with 
the updating of the national monitoring program under MSFD Article 11, next time being in 2019. STATE & 
CONSERVATION 10-2019 note that the manual and associated guidelines are living documents and can be 
gradually updated in S&C Meetings also between exhaustive revisions. The meeting agreed to start the 
review process once the Article 11 guidance was available from the EU Commission (Outcome of STATE & 
CONSERVATION 10-2019, para. 3MA.10, 3MA.16). The guidance for Article 11 (link to version in MSCG in 5-6 
November 2019) was sent out to State and Conservation, together with the HELCOM Monitoring Manual 
content, for providing comments and input for how to amend or revise the manual. The meeting invited the 
Secretariat to collate the received input and provide the information for lead country Estonia to use when 
preparing a draft update of the Monitoring manual to be presented for review prior to STATE & 
CONSERVATION 12-2020 (Outcome of STATE & CONSERVATION 10-2019, para. 3MA.16).  

In relation to this there are some questions, not limited to but including the following, which need to be 
considered e.g.: 

• Should there be renaming of terms done in monitoring manual to be aligned with Art. 11 
2020 reporting guidance? There is quite a big change (Subprogramme à Programme etc.).  

• Should the monitoring manual content be limited based on Art. 11 reporting guidance? There 
is much less content to be reported under MSFD for 2020 compared to 2014, which 
translates into a need to consider what information is actually needed at HELCOM level? 
Some form of mapping exercise of existing vs. old based on the reporting guidance would be 
needed to clearly identify where significant changes could be made. 

• Is there a need of revision of current station network reported by CPs during monitoring 
manual development process under MORE project (in 2013-2014)? MSFD reporting guidance 
does not require reporting of station locations, only URL of the data stemming from the 
monitoring. Should we keep the current station network maps? (e.g. 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-and-assessment-strategy
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-and-assessment-strategy
http://www.helcom.fi/baltic-sea-action-plan
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2010-2019-602/MeetingDocuments/Outcome%20of%20STATE%20AND%20CONSERVATION%2010-2019_rev.1.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2010-2019-602/MeetingDocuments/Outcome%20of%20STATE%20AND%20CONSERVATION%2010-2019_rev.1.pdf
https://circabc.europa.eu/ui/group/326ae5ac-0419-4167-83ca-e3c210534a69/library/5e0b7b19-f23a-4f24-8287-ab3f3f2f00a4/details
https://circabc.europa.eu/ui/group/326ae5ac-0419-4167-83ca-e3c210534a69/library/5e0b7b19-f23a-4f24-8287-ab3f3f2f00a4/details
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2010-2019-602/MeetingDocuments/Outcome%20of%20STATE%20AND%20CONSERVATION%2010-2019_rev.1.pdf
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http://maps.helcom.fi/website/mapservice/?datasetID=ec3e4b00-1b68-4d9a-91ce-
cfb8b1bed994). Should those be updated or removed? Do they serve a HELCOM purpose?  

• Is there a need to review and revise the 6. BALTIC SEA ACTION PLAN AND THE MARINE 
STRATEGY FRAMEWORK DIRECTIVE section of the document to bring it in line with the 
updated BSAP and the revised Commission Decision and subsequent guidance from the EU 
Commission? If so, what timeline should be set for this? 

This document contains an overview of the current HELCOM Monitoring Manual and what is currently 
outlined in the introduction to that document, to be used as background when discussion the review and 
revision of the manual. 

Action requested 
The Meeting is invited to: 

- consider the background information and agree on a way forward on the identified questions 
provided in the document when agreeing on the review and revision of the manual. 

 

http://maps.helcom.fi/website/mapservice/?datasetID=ec3e4b00-1b68-4d9a-91ce-cfb8b1bed994
http://maps.helcom.fi/website/mapservice/?datasetID=ec3e4b00-1b68-4d9a-91ce-cfb8b1bed994
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
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Environmental monitoring in HELCOM 
Environmental monitoring is a well-established function in HELCOM, with countries following commonly 
agreed procedures and collating data in centralized databases. Monitoring of physical, chemical and 
biological variables of the Baltic Sea open area started already in 1979 and monitoring of inputs of nutrients 
and hazardous substances was initiated in 1998. The HELCOM monitoring programmes are the source of data 
for indicator-based assessments of the state of the marine environment, pressures on the marine 
environment, as well as the analysis of long-term trends. Today there are 12 agreed HELCOM monitoring 
programmes covering sources and inputs of human pressures and various variables reflecting the state of 
the environment. HELCOM monitoring programmes are compiled in the HELCOM Monitoring Manual. 

The HELCOM monitoring programmes are the source of data for indicator based assessments of the state of 
and pressures on the marine environment as well as the analysis of long-term trends. The first HELCOM 
period assessment was published in 1986. Today HELCOM regularly carries out thematic and holistic 
assessments to evaluate progress towards the goals and objectives set for the Baltic Sea environment. The 
HELCOM assessment products are the basis for sound decisions to restore the Baltic Sea ecosystem, to 
support the implementation of the HELCOM objectives and actions, and to identify emerging environmental 
problems. Coordinated monitoring programmes at the regional Baltic Sea level are central for these activities. 

HELCOM Monitoring and Assessment Strategy 
Current monitoring and assessment activities are guided by the HELCOM Monitoring and Assessment 
Strategy which was adopted in 2013. Principles of the HELCOM Monitoring and Assessment Strategy are as 
follows: 

1. National monitoring programmes use the principles of the Joint Monitoring System to achieve a high 
degree of coordination, cooperation, sharing and harmonization.  

2. The Joint Monitoring System feeds a Data Pool that is the basis for the Assessment System.  

3. This system produces assessments of the health of the Baltic Sea that can be used by HELCOM 
countries as well as EU, observers, stakeholders, etc.  

Please see Figure 1 for a visual representation. 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual
http://www.helcom.fi/baltic-sea-trends
http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
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Figure 1. 

 

The overall objectives of the HELCOM Monitoring and Assessment Strategy are to: 

• lay out a system which enables showing how visions, goals and objectives set for the Baltic Sea 
marine environment are being met; 

• provide a system that enables linking the quality of the environment to its management; 

• facilitate the implementation of the ecosystem approach covering the whole Baltic Sea, including 
coastal and open waters; 

• enable the provision of data and information that links pressures on land, from the atmosphere, in 
coastal areas and at sea to their impacts on the marine environment; 

• describe the system for coordination of monitoring activities for Baltic Sea specific issues of concern; 

• set out the structure and time frame for the production of region-specific assessments such as 
comprehensive thematic and holistic assessments and more concise and more timely indicator 
reports and other assessment products; 

• create a system which enables raising also general public awareness of the Baltic Sea and HELCOM 
actions. 
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• design a system for producing targeted assessment products for region-specific management 
purposes by also making use of data and information produced by Contracting Parties for other for. 

The general principles of the Strategy that relate to coordinated monitoring have been translated into 
concrete specifications and requirements through the HELCOM Monitoring Manual. 

Monitoring manual 
In 2010, the HELCOM Ministerial Meeting decided to establish, for those HELCOM Contracting Parties being 
also EU-Member States, the role of HELCOM as the coordinating platform for the regional implementation 
of the Marine Strategy Framework Directive (MSFD) in the Baltic Sea. The Meeting also agreed that a common 
understanding of Good Environmental Status (GES) should be based on joint indicators and coordinated 
monitoring providing the necessary data for regular assessment of the status of the Baltic Sea and of 
pressures and impacts affecting the status. 

The HELCOM Monitoring Manual was first published in 2014 and contains the monitoring programmes, 
guidelines and manuals which translate the general principles of the HELCOM Monitoring and Assessment 
Strategy into concrete specifications and requirements. It is developed to support the implementation of the 
HELCOM Monitoring and Assessment Strategy and to follow-up commitments made under Baltic Sea Action 
Plan (BSAP) and to support Contracting Parties who are also EU Member States in reporting information 
about monitoring programmes and activities relevant for the MSFD..  

The HELCOM Monitoring Manual provides a detailed and transparent documentation of the monitoring 
programmes and activities in Baltic Sea region, the associated coordination among the Contracting Parties 
and the state of coherence and consistency of monitoring across borders and regimes. The Monitoring 
Manual provides information on existing monitoring programmes and their links to indicators developed to 
assess progress towards Good Environmental Status (GES). The information is organized along 12 main 
monitoring programmes or grouped according to 16 thematic programme topics. In some cases, a 
programme topic file is equivalent to the monitoring programme (e.g. mammals, birds). A programme topic 
file may also summarize monitoring activities which support several monitoring programmes. 40 sub-
programmes provide the most detailed information about the monitoring, which is a specific EU reporting 
level (see Figure 2). The level of regional coordination currently varies between topics while it is the ambition 
to develop HELCOM coordinated monitoring for all programmes. 

The current monitoring programmes reflect the state of the art of the HELCOM indicator system and the 
varied maturity of the indicators. At present, the manual includes information on coordinated monitoring in 
the Baltic as well as national monitoring activities, not yet coordinated, that can support the monitoring 
programmes. It is the ambition to develop HELCOM coordinated monitoring for all programmes. To meet the 
requirements of the BSAP and the MSFD, the associated revision of existing and establishment of new 
monitoring is a continuous process, which started in 2014 and is supported through ongoing projects. 

The Monitoring Manual will gradually integrate the technical guidelines that provide for coordinated 
monitoring in HELCOM, while at present these are still available as separate entities. These include:   

• The Pollution Load Compilation guidelines (PLC-Air and PLC-Water): on quantifying emissions of 
nutrients and hazardous substances to the air, discharges and losses to inland surface waters, and 
the resulting air and waterborne inputs to the sea. 

• The COMBINE manual: including guidelines for measuring concentrations of nutrients and hazardous 
substances in marine compartments, eutrophication effects parameters, and coastal fish monitoring. 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-and-assessment-strategy
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-and-assessment-strategy
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-and-assessment-strategy
http://www.helcom.fi/baltic-sea-action-plan
http://www.helcom.fi/action-areas/monitoring-and-assessment/manuals-and-guidelines/plc-water-guidelines
http://www.helcom.fi/action-areas/monitoring-and-assessment/manuals-and-guidelines/combine-manual
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• Monitoring of radioactive substances (MORS): on quantifying the sources and inputs of artificial 
radionuclides, as well as the resulting trend concentrations in the various compartments of the 
marine environment (water, biota, sediment). 

• The coordination of the surveillance of incidental and illegal oil spills around the Baltic Sea, and the 
assessment of the numbers and distribution of such spills on an annual basis. 

• Guidelines for reporting of dredging and dumping of dredged material. 

 

 

Figure 2. 

The description of the monitoring activities presented in the sub-programmes links to: 

• the detailed technical guidelines, QA standards and data management arrangements agreed for 
coordinated monitoring, 

• the data and map service with monitoring-related data products, 

• the HELCOM core indicators and Baltic Sea Environment Fact Sheets for which the HELCOM 
monitoring system provides the data basis and which contribute to thematic and holistic 
assessments. 

http://www.helcom.fi/action-areas/monitoring-and-assessment/manuals-and-guidelines/monitoring-of-radioactive-substances-guidelines
http://www.helcom.fi/action-areas/response-to-spills
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Updating of the manual 
The manual is updated once per year. Changes to be included in the manual should be considered by the 
HELCOM State and Conservation working group and after its endorsement submitted to the HELCOM 
Secretariat not later than 1 June. These changes will be valid from 1 January of the following year. All changes 
will be highlighted by a separate note, section by section. 

The official version of the manual is available electronically via the HELCOM home page. Users of pdf copies 
are requested to check against the official online version. 

Aims of HELCOM monitoring 
HELCOM joint monitoring provides the necessary data for regular assessments of the state of the Baltic Sea, 
the human pressures and their impacts affecting the state. It also enables evaluations of the extent to which 
measures are being effective. 

Components 
In accordance with the HELCOM Joint Coordinated Monitoring System (Attachment 1, HELCOM Monitoring 
and Assessment Strategy) it enables the assessment of the following components: 

• Biological diversity: population trends, distribution and condition of species and changes in quality 
and quantity of habitats and biotopes 

• Non-indigenous species: trends in arrival, quantities and impacts 

• Commercially exploited fish and shellfish: trends in population, age and size structure 

• Marine food webs: their occurrence at normal abundance and diversity; levels capable of ensuring 
the long-term abundance of the species and the retention of their full reproductive capacity 

• Human-induced eutrophication and its effects such as losses in biodiversity, ecosystem degradation, 
harmful algae blooms and oxygen deficiency in bottom waters 

• Sea-floor integrity: including benthic ecosystems 

• Contaminants: concentrations and biological effects, including radioactive substances 

• Marine litter: quantities and properties 

• Underwater noise: levels 

In addition, the monitoring system enables the assessment of pressures and impacts in terms of: 

• Physical loss of, or damage to, habitats, e.g. through smothering, sealing, siltation, abrasion and 
selective extraction of living and non-living resources 

• Inputs of: 

o heavy metals and synthetic hazardous substances 

o radioactive substances 

o nitrogen and phosphorus as well as organic matter 

• Introductions of: 

o non-indigenous species 

o microbial pathogens 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
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o marine litter 

o energy, including underwater noise 

• Alteration of hydrological and hydrographical conditions through human activities, including a 
change in salinity and temperature, as well as acidification 

• Selective extraction of species, including incidental non-target catches (e.g. by commercial and 
recreational fishing) 

HELCOM monitoring should also be arranged to detect climate change and its impacts on the Baltic Sea 
marine ecosystem over time. Therefore, sites with relevant long-term data records will be sustained, whilst 
accommodating improved data collection techniques where appropriate. National long-term data series 
should be integrated to this region-wide framework. This can enable assessment of the ability of the marine 
environment to cope, adapt to or recover from the effects climate changes. 

Regarding major environmental changes and emerging issues, the coordinated HELCOM monitoring aims to 
detect major changes in the state of the environment and pressures on the environment by including long-
term monitoring stations in the monitoring network. The coordinated monitoring is also associated with 
national or international surveys to detect and study emerging issues. 

In 2014, several of the components outlined in the Strategy were not yet monitored in a coordinated way 
while it is the aim of Contracting Parties to achieve coordinated monitoring through ongoing HELCOM 
activities. There is e.g. still no dedicated HELCOM programmes on data/information collection for human 
activities. Information on human activities was however used to assess pressures on the Baltic Sea in the 
HELCOM holistic assessments and it is the ambition to widen the ad hoc gathering of information on human 
activities into an established programme. 

Spatial coverage 
For the purposes of regional monitoring and assessments, the Baltic Sea is sub-divided into sub-basins as 
depicted in HELCOM sub-divisions of the Baltic Sea (Attachment 4, HELCOM Monitoring and Assessment 
Strategy). Different hierarchical sub-division levels can be used depending on the needs: 

• the whole Baltic Sea 

• dividing of the Baltic Sea into 17 sub-basins 

• further dividing each of the 17 sub-basins into coastal areas (extending to 1 NM seaward from the 
baseline) and off-shore area (waters beyond 1 NM seaward from the baseline) 

• further dividing the coastal areas into water bodies or types according to the WFD. 

Other sub-divisions can be agreed and used provided they remain within the boundaries and use the 
nomenclature of the described hierarchical system. The scale of sub-division to be chosen may differ 
depending on the monitoring and assessment purpose. 

To maximise their use for national purposes, regional monitoring and assessment results are also presented 
in formats (e.g. point/station maps) that allow displaying them within national boundaries (EEZ, 12 nm) and 
showing hot spots. 

Transboundary impacts and features  
HELCOM coordinated monitoring provides the basis for consideration of transboundary impacts, such as 
eutrophication, and the state of transboundary features such as mobile species. The different assessment 
scales and nested approach further allow considering features and impacts in a transboundary context at the 

http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
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relevant scale and adjusting monitoring activities/requirements to the needs of the assessment scale 
concerned. 

Modeling complements monitoring in order to identify transboundary impacts and help directing targeted 
measures. Such an activity exists for nutrient fluxes in the context of transboundary eutrophication problems. 
Appropriate approaches for investigating into priority transboundary impacts and features (through 
monitoring, modeling, one-off studies, etc.) will need to be addressed in the framework of the continued 
implementation of the HELCOM monitoring and assessment system. 

Contracting Parties Commitments 
The Monitoring and Assessment Strategy sets out the basis for how the HELCOM Contracting Parties commit 
themselves to design and carry out their national monitoring programmes and work together to produce and 
update joint assessments. 

Indicators and assessment 
The HELCOM coordinated monitoring programme is driven by assessment needs arising from the BSAP and 
the MSFD as well as the production of regional HELCOM assessment products (Attachment 3, HELCOM 
Assessment System of the Monitoring and Assessment Strategy). These assessment needs are intended to 
be mainly covered through the HELCOM core indicators, which are subject to continued development. 
HELCOM coordinated monitoring also covers additional parameters and information e.g. relating to climate 
change. The Contracting Parties' monitoring commitment is associated with the different types of HELCOM 
indicators and parameters (for a detailed description see Annex 1, Glossary of terms): 

• Core indicators are commonly agreed among the HELCOM Contracting Parties and measure the 
progress towards BSAP goals and/or MSFD descriptors. Parameters required for the core indicators 
are monitored in a coordinated way on a routine basis. Whenever ecologically relevant, monitoring 
is done Baltic-wide. 

• Pre-core indicators have been identified as required for the BSAP/MSFD purposes but are still not 
fully developed and/or there is no common agreement among the HELCOM Contracting Parties. 
Contracting Parties should aim to monitor the relevant parameters for the pre-core indicators in 
order to support their operationalization and to prepare for their future monitoring. 

• Supplementary indicators are only applied in a limited area, such as a sub-basin, and are commonly 
agreed among the countries in that area. Parameters required in the supplementary indicator are 
monitored in a coordinated way on routine basis by the Contracting Parties in the relevant area. 

• Supporting parameters are commonly agreed complementing parameters to core indicator 
information, but do not measure progress towards a BSAP objective and/or a MSFD descriptor. They 
are monitored in a coordinated way and provide supplementary information to the core indicators. 

Additional parameters relevant for periodic regional assessments can be monitored or investigated by 
individual Contracting Parties or groups of Contracting Parties in a project- or campaign-like manner. These 
investigations include e.g. baseline studies, screening studies, process studies and tests of new methods and 
techniques. 

Coordinated monitoring 
HELCOM monitoring programmes are considered 'coordinated' when the following requirements are 
established: 

• common technical guidelines 

• common quality assurance tools 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
http://www.helcom.fi/Lists/Publications/BSEP136.pdf
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction#Annexes
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction#BSAP
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• agreed data submission and data management arrangements. 

HELCOM joint coordinated monitoring and preparation of the various assessment products require that the 
Contracting Parties allocate adequate resources and commit to agreed schedules of activities. This includes 
ensuring that needed resources are available nationally, e.g. ships, laboratories, personnel, data 
management and analysis capacities and expertise. 

The national monitoring is coordinated within and between Contracting Parties in order to use resources in 
an efficient way. Shared monitoring stations and activities, information and data are part of the coordinated 
monitoring. The aim is to use limited resources as efficiently as possible and to seek added value from 
HELCOM coordination and collaboration as a return to the Contracting Parties. 

From the perspective of sub-basins, the main responsibilities for carrying out coordinated monitoring 
activities in the HELCOM area are as follows: 

• Northern Baltic Proper, Eastern Gotland Basin, Western Gotland Basin, Bornholm Basin, Arkona 
Basin: Denmark, Estonia, Finland, Germany, Latvia, Lithuania, Poland, Sweden and Russia 

• Bothnian Bay, The Quark, Bothnian Sea, Åland Sea: Finland and Sweden 

• Gulf of Finland: Finland, Estonia and Russia 

• Gulf of Riga: Estonia and Latvia 

• Sound and Kattegat: Denmark and Sweden 

• Great Belt: Denmark 

• Kiel Bay and Mecklenburg Bay: Germany 

• Gdansk Basin: Poland and Russia  

Apart from their main responsibilities, however, the Contracting Parties are encouraged to participate in 
coordinated monitoring in other regions of the Baltic Sea area whenever practicable. 

The monitoring programmes are periodically reviewed. For the development of revised or new coordinated 
monitoring, the following initial requirements should be met: 

• development of a strategy that enables the endorsement to prepare new or revised monitoring 
programmes by appropriate HELCOM working groups, 

• identification of gaps in monitoring coverage that need to be filled, 

• joint planning of activities in space and time. 

 
 
  

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction


STATE & CONSERVATION 11MA-2019, 4-1 
 

 

Page 11 of 17 
 

HELCOM Monitoring Programmes 
Biodiversity - Birds 
The aim of the programme is to provide data to assess the status, abundance, distribution and population 
structure of waterbirds in the Baltic. Waterbird monitoring can also give information on the state of the sea 
and of the benthic habitats.  The monitoring supports the HELCOM core indicators and corresponding MSFD 
GES criteria and methodological standards (indicators) for Descriptors 1 and 4. 

There are two types of monitoring activities in the Baltic Sea region: monitoring of resting, migrating or 
moulting birds (wintering) and monitoring of breeding birds. For marine bird health monitoring is limited to 
the white-tailed eagle. 

Monitoring of breeding birds varies between countries in relation to the species monitored, the start of the 
time series, and the temporal resolution of monitoring which ranges from annual monitoring to every third 
year depending on the species. Some countries have state financed monitoring programmes in place, while 
in some countries monitoring is carried out by volunteers. 

All Baltic Sea countries have been carrying out ground-count-based coastal surveys for wintering birds with 
some time series starting as early as the 1960s. Most countries run these coastal counts as volunteer 
programmes. Offshore surveys using both ship and plane are also carried out in most countries. 

Although national monitoring of breeding and wintering birds is taking place in almost all Baltic Sea countries 
either by the state or by volunteers, coordinated monitoring is still missing. Regionally coordinated guidelines 
and a database would be needed for the Baltic to ensure that methods and the data collected are comparable 
and could support HELCOM assessments and core indicators. 

Programme topic: Birds 

Biodiversity - Fish 
The monitoring of coastal fish is carried out by national programmes and collated through HELCOM, 
specifically under the HELCOM FISH-PRO II project. The monitoring provides data on the relative 
abundance/biomass and species composition of the coastal fish community and supports the HELCOM core 
indicators and corresponding MSFD GES criteria and methodological standards (indicators) for Descriptor 
1. Some of these fish are of freshwater origin, thus the populations are more local and respond more locally 
to environmental conditions compared to typical offshore fish that generally migrate over larger distances 
with populations spanning larger spatial scales. The current coastal fish monitoring as coordinated by 
HELCOM represents a minimum requirement and there are substantial geographical gaps. 

Regarding migratory fish, national programmes focus on sea trout, salmon, eel and sturgeon and they are 
coordinated by ICES (International Council for the Exploration of the Sea). Full scale monitoring in rivers is 
only carried out in Finland and Sweden whereas the spatial-temporal coverage of catch sampling from sea 
may need to be increased. The monitoring supports HELCOM core indicators and corresponding MSFD GES 
criteria and methodological standards (indicators) for Descriptors 1 and 4. 

The monitoring of offshore fish includes stocks that are regulated by TACs (total allowable catch) and country 
wise quotas and are exploited by large commercial fisheries. The monitoring is coordinated by ICES. The main 
commercial shellfish populations in the HELCOM region currently monitored are predominant in the western 
part of the region. 

Programme topic: Fish, shellfish and fisheries 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/birds
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/fish-fisheries-and-shellfish
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Biodiversity - Mammals 
The aim of the programme is to provide data to assess the status, abundance, trends, distribution and health 
of marine mammal species native to the Baltic Sea. The monitoring supports the HELCOM core indicators and 
corresponding MSFD GES criteria and methodological standards (indicators) for Descriptors 1 and 4. 

The abundance and distribution of the three seal species native to the Baltic Sea - grey seal, harbour seal and 
ringed seal – are monitored by Finland, Denmark, Germany, Sweden and Estonia at their haul-out locations 
by aerial, ship-based and land-based methods. 

The health status is currently monitored by investigations on stranded, by-caught and hunted animals. 

A permanent or long-term programme for internationally coordinated monitoring of harbour porpoise 
abundance in the Baltic Sea does currently not exist. Ship-based line transect surveys for the management 
unit in the Belt Sea (in Danish, German and Swedish sea areas) are scheduled to be performed every six years 
under national Danish monitoring efforts. 

Marine mammal monitoring is being coordinated by the HELCOM Seal group especially regarding abundance 
and distribution of seals and health status of marine mammals. Common guidelines still need to be adopted 
to ensure common methods in monitoring. There is also no common database at present. 

Programme topic: Mammals 

Biodiversity - Water column habitats 
The monitoring programme for pelagic habitats is regionally coordinated and measures: 

• Concentrations of nutrients and oxygen (under the programme topic hydrochemistry), chlorophyll-a 
(under the programme topic phytoplankton) as well as Secchi depth (under the programme topic 
hydrography). This monitoring supports the HELCOM core indicators and corresponding MSFD GES 
criteria and methodological standards (indicators) for Descriptor 5 for the assessment of the 
eutrophication status and the effectiveness of measures (nutrient concentrations). 

• Information on salinity, temperature, turbidity and ice (under the programme topic hydrography) as 
well as pH and CO2 (under the programme topic hydrochemistry) required in Annex III MSFD. This 
monitoring supports MSFD criteria of Descriptor 7. 

• Abundance and biomass of phytoplankton and zooplankton species. This monitoring supports the 
HELCOM core indicators and corresponding MSFD criteria and methodological standards (indicators) 
of Descriptors 1, 2, 4 and 5. 

For some parameters and basins monitoring frequencies need to be increased and methods need to be 
harmonized. Work is under way to improve the spatial and temporal coverage of the monitoring programme 
by using earth observation data and data from automated measuring devices (ferryboxes and/or ships of 
opportunity). 

Programme topics: Hydrography, Hydrochemistry, Phytoplankton, Zooplankton 

Biodiversity - Seabed habitats 
Monitoring of phytobenthos and soft-bottom fauna exists in all Baltic Sea countries and is partly covered by 
HELCOM coordinated monitoring. Monitoring of phytobenthos focuses on depth distribution, composition 
and coverage of benthic plant species. The monitoring potentially supports MSFD criteria and methodological 
standards (indicators) for Descriptor 1 and 5. Monitoring of soft-bottom fauna measures species 
composition, abundance and biomass and supports HELCOM core indicators and MSFD criteria and 
methodological standards (indicators) for Descriptor 1 and 6. 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/mammals
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/hydrography
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/hydrochemistry
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/phytoplankton
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/zooplankton
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
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Currently there is no monitoring in place which targets seabed habitat distribution and hard-bottom fauna is 
monitored only in a few countries in the Baltic Sea (e.g. Finland). The “drop-video” technique in combination 
with traditional methods used for characterising benthic communities (grab sampling, SCUBA diving) could 
be a promising, cost-effective solution at least for certain habitats. Joint and standardized methods in the 
Baltic Sea area need to be agreed in HELCOM. 

Programme topics: Seabed habitat distribution and extent, Benthic community species distribution and 
abundance 

Non-indigenous species 
Ongoing monitoring approaches 
Non-indigenous species (NIS) monitoring is to address all biotic components as NIS may belong to any trophic 
level and be found in various man-made as well as natural habitats. NIS data is needed to update HELCOM 
core indicator and to report for EU MSFD, EU IAS regulation, for those HELCOM countries being EU members, 
and to fulfil the data needs for exemptions applied from the Ballast Water Management Convention (BWMC). 
There is currently no coordinated monitoring specifically targeting NIS in the Baltic Sea. Some observations 
(e.g. plankton and soft bottom macrofauna species) are obtained through the HELCOM biological monitoring 
programme, which initially was not targeted on NIS but many new species are found during scientific projects. 
The well-established COMBINE monitoring system, which has comprehensive quality control system, is 
currently used for records of presence-absence of NIS in a given area in the taxonomic groups covered by the 
programme. However, while the HELCOM joint programme itself is far from sufficient both temporally and 
spatially (fixed sampling stations) to obtain the required information on NIS, there are certainly several 
elements which are very useful to exploit in NIS monitoring purposes. 

In addition to joint monitoring programme, HELCOM coastal fish gill-net monitoring and BITS surveys provide 
information on NIS presence-absence, spread and abundance/biomass. During such surveys, non-indigenous 
fish and mobile epifauna (e.g. crabs) can be caught and such records should be made available for the 
national authority responsible for managing NIS records. 

The only targeted method to monitor NIS is the HELCOM/OSPAR Port survey protocol, which provides 
information on NIS found in ports to support decisions on granting exemptions (HELCOM, 2015). Such a 
protocol is part of the "Joint HELCOM/OSPAR Guidelines on the granting of exemptions under the 
International Convention for the Control and Management of Ships' Ballast Water and Sediments, Regulation 
A-4" adopted by HELCOM and OSPAR Contracting Parties in 2013. The protocol has been tested in several 
ports around the Baltic Sea, is regularly updated and ready for routine use. Information obtained during port 
surveys (available on-line) should also be used to complete NIS assessments for HELCOM and the MSFD (D2) 
reporting purposes for those HELCOM countries being EU members. 

A centralized database is the key element of the integrated NIS monitoring system. Thus AquaNIS (the 
Information system on Aquatic Non-Indigenous and Cryptogenic Species) database complemented by data 
from coordinated monitoring has been agreed to, for the time being, be the data source for the HELCOM 
holistic assessments. AquaNIS goal has been to meet the requirements for assembling, storing and 
disseminating data compiled from various monitoring programmes and to cover the most up-do-date and 
free-access information/data on NIS introduction events within the Baltic Sea, neighbouring regions (e.g. the 
North Sea) and other regions of the world." Suitable, additional monitoring approaches 

A variety of targeted approaches and methods have been and are being developed, which may be used for 
NIS monitoring. These include rapid assessment surveys, monitoring of Marine Protected Areas, molecular 
methods, automated image analysis, public involvement (citizen science) and environmental impact 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/seabed-habitat-distribution-and-extent
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/benthic-community-species-distribution-and-abundance
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/benthic-community-species-distribution-and-abundance
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/Documents/HELCOM%20at%20work/Groups/MARITIME/TG%20BALLAST/HELCOM-OSPAR%20Joint%20Harmonized%20Procedure%20for%20BWMC%20A-4%20exemptions.pdf
http://www.helcom.fi/Documents/HELCOM%20at%20work/Groups/MARITIME/TG%20BALLAST/HELCOM-OSPAR%20Joint%20Harmonized%20Procedure%20for%20BWMC%20A-4%20exemptions.pdf
http://www.helcom.fi/Documents/HELCOM%20at%20work/Groups/MARITIME/TG%20BALLAST/HELCOM-OSPAR%20Joint%20Harmonized%20Procedure%20for%20BWMC%20A-4%20exemptions.pdf
http://jointbwmexemptions.org/ballast_water_RA/apex/f?p=104:13
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assessments. However, as none of these covers all groups of organisms or habitats none of them can provide 
full set of data. Thus, these approaches should be considered as additional parts of the NIS monitoring. 

Rapid assessment survey 
A rapid assessment survey (RAS) is a method to detect species that can be recognized in the wild from 
conspicuous morphological characteristics and whose abundance and distribution can be determined for a 
particular area. RAS may be part of a regular monitoring program and may also be activated following a 
particular NIS event, e.g. a report of a NIS finding, requiring confirmation for management actions to take 
place. Target lists of NIS reduce sampling effort, over full inventories of biota present, and are more relevant 
for a swift management response. One approach to select NIS for a RAS is to follow IMO (2007) definition of 
target species: "…Species identified by a Party that meet specific criteria indicating that they may impair or 
damage the environment, human health, property or resources and are defined for a specific port, State or 
biogeographic region…". However, not all NIS may be easily recognized in the field and further systematic 
examination in laboratory may be required. This, in turn, may essentially increase time needed to obtain RAS 
results. 

eRAS monitoring of NIS, as one method in a larger framework of methods for monitoring of NIS was endorsed 
for publication in the HELCOM Monitoring Manual by State & Conservation 6-2017 (Outcome of State & 
Conservation 6-2017, para 5J.3). It is not limited to target species but includes specific habitats in hotspot 
areas for NIS introduction e.g. ports, marinas, aquaculture spots, artificial hard substrates. eRAS may be 
arranged simultaneously by several countries within the Baltic Sea, in the same way as it is done for fishery 
surveys (e.g. ICES, 2014). The RAS method is cost-efficient and may provide timely information for managers 
and policy-advisers focusing on particular NIS at particular localities. 

Monitoring of Marine Protected Areas 
A Marine Protected Areas (MPAs) observation program has been successfully used to identify occurrences of 
NIS around the UK coast. This approach could be useful in the Baltic Sea region as well. In UK a standard list 
of NIS was compiled against which, infauna and epifaunal data records from the MPAs were compared and 
reported to the appropriate national authorities. Within MPAs monitoring programmes a series of 
conventional and novel methods of surveillance are likely to become part of a protocol, and their potential 
use for detection of NIS should be considered. 

Molecular methods 
Molecular methods are rapidly evolving which may become established within monitoring protocols. Such 
methods will be helpful in multiple purposes: early detection, determining marine NIS identities, determining 
source and routes of invasions, and the genetic make-up of founding populations. Molecular methods can 
also be used for the rapid identification of cholera bacteria (relevant for e.g. BWMC exemption surveys in 
ports) and several NIS can be identified even from genetic profiles within water, eDNA. Molecular methods 
are particularly useful for NIS detection at early life-history stages (due to difficulties in their identifications), 
at initial stages of invasions, and when occurring at low densities. 

Automated image analysis 
Another rapidly developing approach is automated systems, which may pick up unfamiliar biological shapes. 
Such in-situ continuous monitoring capacity initially images aliquots of sea water and rejects images of low-
risk objects. A managed web-based image database may be developed that acts as a repository for images 
of identified NIS, together with metadata reflecting the scale of the object, its location, depth and date of 
image collection, and collector. Currently, these methods may be used for abundance estimates of already 
known NIS in the sample which are identifiable by automatic image analysis. 

http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Manuals%20and%20Guidelines/Guidelines%20for%20extended%20Rapid%20Assessment%20Monitoring%20of%20non-indigenous%20species.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%206-2017-412/MeetingDocuments/Outcome%20of%20State%20and%20Conservation%206-2017.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%206-2017-412/MeetingDocuments/Outcome%20of%20State%20and%20Conservation%206-2017.pdf
https://www.google.fi/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiXx5jmpbbWAhXjd5oKHTuRChQQFggmMAA&url=https%3A%2F%2Fwww.ices.dk%2Fsites%2Fpub%2FPublication%2520Reports%2FICES%2520Survey%2520Protocols%2520(SISP)%2FSISP%25206%2520-%2520MEGS%2520V1.3.pdf&usg=AFQjCNElEWJTjxMlX4lo9iexLL45HnGV8A
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Public involvement 
Public involvement can aid in detection of NIS. Divers, anglers, leisure craft users, students and schoolchildren 
help to track the spread of NIS. Volunteers (citizen scientists) may look for a restricted number of species, 
and the data can be used to identify range expansions. Partnerships with the aquaculture, fisheries and 
leisure craft industries may enable early detection of NIS arrivals. The advent of electronic communication 
facilitates the usage of online websites in reporting NIS observations. Websites also aid in providing up-to-
date information on identification, distribution and means of preventing further spread. Public involvement 
increases general awareness on the NIS problem and may therefore help in preventing further intentional 
introductions. In Finland, public observations are used already to gather information on NIS findings 
(www.vieraslajit.fi). For marine species, these are verified by experts and used for e.g. EU reporting. 

Monitoring mobile epifauna 
There is no monitoring programme for mobile epifauna. There are however suitable methods (baited traps 
and habitat traps) in the Port survey protocol which should be applied also in natural habitats in all countries 
as there are currently two highly invasive crab species in the Baltic Sea. 

Monitoring the spatial spread 
To be able for HELCOM countries being EU members to meet the requirements of the most recent 
amendment of the Marine Strategy Framework Directive (2017/845/EU) and the Commission Decision on 
criteria and methodological standards on good environmental status of marine waters (2017/848/EC), spatial 
spread of NIS needs to be monitored. As HELCOM monitoring programme is relying on sampling at fixed 
stations, a taxon-specific approach needs to be taken in order to obtain information on presently spreading 
NIS. Also, underwater habitat surveys, which are being conducted in many Baltic Sea countries, may provide 
information on the spread of conspicuous NIS such as mobile epifauna (e.g. crabs) and habitat engineers, e.g. 
zebra mussels. Unmanned and preprogrammed underwater vehicles may make video surveys on extensive 
areas of seabed at comparatively low overall cost. 

The fixed station approach could be refined by using a risk-based approach focusing on potential hotspots 
with varying temporal intensity. This would facilitate early detection and to identify pathways in order to 
meet the demands from the IAS regulation. 

Environmental impacts 
Monitoring data obtained with the above described approaches is useful also for the assessment of 
environmental impacts of NIS for prioritizing management options, developing of target list of NIS and 
reporting for several legislative acts. 

Programme topic: Non-indigenous species 

Eutrophication 
The existing HELCOM and WFD procedures have been successfully applied to assess the eutrophication status 
for marine and coastal waters. Eutrophication is a main pressure acting on the marine environment 
throughout the Baltic Sea region. Monitoring and assessment apply Baltic-wide. The monitoring programme 
is regionally coordinated and measures: 

• Concentrations of nutrients and direct and indirect effects of nutrient enrichment in the marine 
environment: concentrations of chlorophyll-a (under the programme topic phytoplankton) and 
oxygen (under the programme topic hydrochemistry), transparency (under the programme topic 
hydrography) and biological metrics relating to phytoplankton (under the programme topic 
phytoplankton), macrophytobenthos and macrozoobenthos (under the programme topic benthic 
community species distribution and abundance). 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/non-indigenous-species
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
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This monitoring supports the HELCOM core indicators and corresponding MSFD GES criteria 
methodological standards (indicators) for Descriptor 5 for the assessment of the eutrophication 
status, trends in pressures (nutrient concentrations) and impacts (indicators for direct and indirect 
effects) and the effectiveness of measures (nutrient concentrations). The measurements also provide 
information on physical and chemical characteristics of seawater (salinity, temperature, pH and 
distribution of nutrients and oxygen) and biological features (phytoplankton, angiosperms, macro-
algae, invertebrate bottom fauna) required in Annex III MSFD. 

• Inputs via rivers and direct discharges from land-based sources. It also collects model-based data on 
atmospheric inputs of nutrients to the sea. The monitoring supports the HELCOM BSAP nutrient 
reduction targets and corresponding national MSFD environmental targets, source-apportionments 
to help directing measures, and the assessment of the effectiveness of measures. The monitoring 
contributes information required under Annex III MSFD on pressures and impacts (inputs of fertilizers 
and other nitrogen and phosphorus-rich substances). 

For some parameters and sea-basins, monitoring frequencies need to be increased and methods need to be 
harmonized. Work is under way to improve the spatial and temporal coverage of the monitoring programme 
by using earth observation data and data from automated measuring devices (ferryboxes and/or ships of 
opportunity). 

Programme topics: Inputs, Hydrography, Hydrochemistry, Phytoplankton 

Hydrographic changes 
The monitoring programme on hydrographic changes compiles the available monitoring data on the abiotic 
marine environment. In the marine environment both the seafloor and the watermasses above are dynamic, 
constantly changing systems. The compiled monitoring information on hydrographic changes in the 
programme, forms a framework relevant for assessments of many other monitoring programmes tracking 
changes in biotic systems. 

Programme topics: Hydrography, Seabed Habitat Distribution and Extent 

Contaminants 
The aim of the monitoring programme is to provide data to assess the state regarding contamination in the 
Baltic Sea as well as to identify pressures and impacts leading to the contamination. This is done through a 
combination of measurement and modelling. 

Concentrations of contaminants are monitored in water, sediment and biota. Monitoring covers heavy 
metals, organic substances and radionuclides and supports the HELCOM core indicators and corresponding 
MSFD GES criteria and methodological standards (indicators) for Descriptor 8 and 9. 

Contaminants are measured in selected species of biota from different geographical regions of the Baltic Sea 
in order to detect possible contamination patterns, including areas of special concern. Contaminants are also 
measured in biota at specific locations over time in order to detect whether levels are changing, also in 
response to the changes in inputs of contaminants to the Baltic Sea. 

The programme covers all core indicators for concentrations of contaminants, but not in all matrices and 
areas. Identified gaps include the lack of monitoring of certain contaminants in biota on the eastern coast 
(Estonia, Lithuania, Latvia). Furthermore, the monitoring of contaminants in blue mussels and perch in the 
smaller sub-basins makes the assessment spatially limited. 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/inputs
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/hydrography
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/hydrochemistry
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/phytoplankton
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/hydrography
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/seabed-habitat-distribution-and-extent
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
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Atmospheric inputs of metals and dioxins/furans to the Baltic Sea are modelled using estimated emission 
data. The Contracting Parties take measurements of atmospheric deposition on land and this data is used to 
calibrate the models. 

Waterborne inputs of (heavy) metals from land-based sources to the Baltic Sea are calculated using measured 
data from the monitored rivers and MWWTPs in Baltic Sea catchment (300 monitored rivers and 23 
unmonitored areas). 

Furthermore, as a measure of acute pollution, the number of oil discharges observed in the Baltic Sea is 
reported. In the future also discharges of other substances could be included. 

The only biological effect so far included in the Monitoring Programme on hazardous substances is the 
monitoring of imposex in snails as a result of TBT-exposure in support of the HELCOM core indicator. 

Programme topics: Inputs, Concentration of contaminants,Biological effects of contaminants 

Contaminants in seafood 
Currently there is no monitoring programme for contaminants in seafood. However, monitoring of 
contaminants in biota has been conducted in HELCOM monitoring programmes, which also include species 
that are used for food consumption. There are European regulations for sampling and analyzing 
contaminants in food. Sampling arrangements within countries may differ, e.g. size range for seafood 
sampling may differ from environmental monitoring. The analyzed matrix, analysis methods and quality 
standards used for food consumption analyses are not identical to environmental quality standards. 

Programme topics: Contaminants in seafood  

Litter 
Currently, there are no HELCOM indicators, assessment procedures or coordinated monitoring in place in 
relation to the amount and composition of marine litter on beaches, on the seafloor, in the water column 
and regarding the impact of litter on marine organisms. Some countries carry out beach litter surveys and 
use information from fishing for litter projects to gain information on the presence of litter in the marine 
environment. 

In the MSFD CIS framework, the EU Task Group Marine Litter has developed recommendations for monitoring 
which will provide a basis for the development of coordinated monitoring in the Region. Various studies are 
under way in the Baltic Sea region to provide baseline information and test methods with a view to 
determining options for developing cost-efficient monitoring programmes. 

Programme topics: Litter 

Noise 
Noise is a new topic for the HELCOM community and core indicators are currently under development to 
assess impulsive and ambient noise levels. The aim of the monitoring programme is to provide data and 
assessments on the status of the marine environment. The monitoring programme is of relevance to both 
the biodiversity and maritime traffic segments of HELCOM work. 

The current development work on noise monitoring in HELCOM builds on results from the Technical Sub 
Group Noise that was established in the MSFD-GES framework. Research projects on optimal monitoring 
methodologies are currently underway in the Baltic Sea area. 

Programme topics: Underwater noise 

http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/inputs
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/concentration-of-contaminants
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/biological-effects-of-contaminants
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/contaminants-in-seafood
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/litter
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/introduction
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/underwater-noise
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