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1. Introduction 

 

The aim of this report is to demonstrate the potential for, and put forward a proposal for, 

co-operation in terms of fulfilling the requirements of the Marine Strategy Framework 

Directive (MSFD; 2008/56/EC) and other international agreements as regards the 

monitoring and assessment of the state of the Baltic Sea, with the particular focus on 

central and north-eastern sub-regions, i.e. the Gulf of Finland, the northern part of the 

Baltic Proper, and the Gulf of Riga. 

 

Co-operation between the Baltic Sea countries is promoted within the framework of existing 

networks, both inter-governmental and inter-institutional, e.g. the Baltic Marine 

Environment Protection Commission (HELCOM), the Baltic Operational Oceanographic 

System (BOOS), and the joint Alg@line monitoring network. Such collaboration between the 

Baltic Sea states supports meeting the commitments made under international agreements 

and for EU member states also fulfilling the requirements of EU directives, such as Water 

Framework Directive (WFD, 2000/60/EC) and MSFD. These existing networks support 

sharing of know-how and data, as well as joint investments and the development and 

application of consistent monitoring methods and, thus, are supporting national decision 

making process by producing joint environmental assessments and forecasts in a more 

comprehensive and cost-effective way.  

 

In the Baltic Sea area a long tradition exists to conduct marine environmental monitoring 

and assessment in co-operation between the Baltic Sea states. At present, coordinated 

monitoring in regard of eutrophication and its effects, and hazardous substances (including 

radioactive substances) is conducted and regular assessments of the state of the Baltic Sea 

are published by HELCOM (e.g. HELCOM COMBINE Manual; HELCOM, 2010). However, to 

date in many cases (fields) monitoring has been designed and implemented quite 

independently in the different Baltic Sea countries, e.g. biodiversity monitoring is not well 

coordinated until now. Consequently comprehensive international assessments of the state 

of the Baltic Sea are based on information assembled from national data, the compatibility 

of which is not always optimal. In addition, for some potential problems (litter, underwater 
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noise) only first studies are in progress but the extent of the problem and potential impacts 

are not known.  

 

The main aim of the GES-REG project is to support coherent and coordinated 

implementation of MSFD in the central and north-eastern sub-regions of the Baltic Sea – in 

the Gulf of Finland, northern part of the Baltic Proper and Gulf of Riga. The present activity 

aims at identifying a scientifically sound and cost-effective joint monitoring and assessment 

scheme in the sub-region. The focus is on suggesting joint observational network with 

possible shared responsibilities and infrastructures, use of autonomous systems and 

application of operational modelling for assessment. In case the gaps are identified the 

recommendations are given how to develop or rearrange the monitoring and assessment 

activities in a coordinated way. However, we understand that the final decisions, which 

national and collaborative actions will be initiated, are made by the environmental 

authorities of participating countries – Estonia, Finland, Latvia and Sweden.  

 

Coordination on development of monitoring programs meeting requirements of the MSFD 

has been a task also on EU level and Baltic Sea regional level. In order to fulfil the tasks 

outlined for the GES-REG project participation of partners in those activities was an obvious 

way to get information on international guidance for MSFD implementation as well as 

disseminate GES-REG project results – to influence the guidance documents on monitoring 

and assessment strategies on the EU and Baltic Sea level. Most of the project partners were 

and are still involved in the MSFD implementation process in their countries. This has 

guaranteed that the recommendations are forwarded to the national decision makers. 

 

In the following the recommendations from GES-REG project are outlined. First, the 

background, including information on other relevant projects is given. Then the general 

guidance for a joint monitoring and assessment scheme is formulated, taking into account 

the monitoring guidance from EC (Zampoukas et al., 2014) and HELCOM monitoring and 

assessment strategy (HELCOM, 2013).  The general recommendations include those for  

joint actions to combine new methods with conventional monitoring in order to increase 

confidence in assessments in a cost-effective manner. And finally, the recommendations are 
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given to fulfil the gaps (including existing knowledge gaps) in regard of listed monitoring 

programmes (thematic topics or sub-programmes).     
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2. Background and parallel projects working to advance joint 
monitoring and assessment 

 

2.1 Activities under EC for common MSFD implementation – WG GES and 
drafting group for monitoring guidance 
 

In the frames of the EC process of coordinating implementation of MSFD across Europe 

(Common Implementation Strategy) various working groups and thematic task groups have 

been formed with different tasks – to elaborate some general guidance documents as well 

as give quite concrete advice on certain topics (e.g. litter and underwater noise) where 

knowledge gaps exist. Among those activities the core drafting group of the JRC-led 

guidance document on MSFD monitoring was formed. The task of this drafting group was to 

develop a non-legally binding and practical document – technical guidance on monitoring 

for the MSFD. GES-REG project partners contributed to the drafting group and the guidance 

document was adopted in November 2013 (it was published in early 2014 – Zampoukas et 

al., 2014).  

 

The monitoring programmes that meet the requirements of MSFD should provide data 

which support suitable indicators for assessing if Good Environmental Status (GES) has been 

achieved or is maintained, to measure progress towards environmental targets and evaluate 

the effectiveness of measures to achieve or maintain GES. These programmes have to take 

into account an indicative list of characteristics, pressure and impacts but also be able to 

detect and assess emerging issues. They need to integrate existing monitoring programmes 

and result in assessments that are comparable within and between marine regions and/or 

sub-regions. (Zampoukas et al., 2014)  

 

Among seven general recommendations given by the guidance document – adequacy, 

coordination and coherence, integration on existing monitoring, data architecture and 

interoperability, adaptive monitoring programs, linkage between monitoring and 
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assessment needs and differences in scientific understanding – the most relevant in this 

context is the recommendation on coordination and coherence. It is stated that Member 

States (particularly within the same region) should follow agreed monitoring approaches, 

monitoring a common set of elements, following agreed frequencies, comparable spatial 

resolution and agreed sampling methods. The role of regional sea commissions (e.g. 

HELCOM) is stressed since a majority of the monitoring can be carried out in a coordinated 

way, ensuring comparable or even shared assessment results. (Zampoukas et al., 2014) 

 

2.2 HELCOM MORE and other HELCOM activities and projects 
 

HELCOM initiated a revision process of the HELCOM monitoring programmes in 2012 by 

adopting a HELCOM project – HELCOM MORE with the main task to suggest relevant 

revisions of HELCOM monitoring and assessment strategy, HELCOM monitoring manual 

(COMBINE manual) and to support contracting parties in their monitoring revision to ensure 

as much as possible coherence of monitoring approaches and practices. A major outcome of 

the HELCOM MORE project so far was adoption of the new HELCOM monitoring and 

assessment strategy in 2013 (HELCOM, 2013). The GES-REG project gave its input to this 

process, in particular to description of common principles of the coordinated monitoring 

and assessment system and suggesting revision of the joint data and information strategy, 

including data handling and sharing principles. At present new Monitoring Manual is under 

development and further steps are planned to update monitoring programmes, networks 

and technical guidelines.  

 

In addition, there are other HELCOM projects running or planned to support the indicator 

development for assessments (HELCOM CORESET II, 2013-2015; HELOCM EUTRO-OPER, 

2014-2015 etc) and give guidance on various MSFD monitoring sub-programmes or/and 

topics, e.g. for litter monitoring in the frames of future development of the Regional Action 

Plan for Marine Litter (as adopted by the HELCOM Ministerial Declaration in October 2013; 

http://helcom.fi/Ministerial2013/ministerial-declaration).   

 

It is suggested that thematic sub-groups could be formed under HELCOM MORE or HELCOM 

MONAS involving representatives from different countries around the Baltic Sea (or 

http://helcom.fi/Ministerial2013/ministerial-declaration


 

10 

 

bilateral, trilateral meetings) to share knowledge, and discuss the monitoring issues how to 

coordinate monitoring on detailed levels (shared samples, cruise schedules, discussions on 

method development, indicators etc.). 

 

2.3 The GES-REG project (June 2011–December 2013): Good environmental 
status through regional coordination and capacity building 
 

The main aim of the project is to support coherent and coordinated implementation of 

Marine Strategy Framework Directive (MSFD) in the central and north-eastern sub-regions 

of the Baltic Sea – in the Gulf of Finland, northern part of the Baltic Proper and Gulf of Riga. 

In order to achieve the completion of the main goal, several smaller targets have been set. 

 

One of the objectives of the GES-REG project is to ensure consistency of methodologies 

across the sub-region in assessing good environmental status, to increase knowledge and 

provide guidance for harmonized use of descriptors, criteria, and indicators (in the fields of 

food webs, non-indigenous species, marine litter, and underwater noise), to identify a 

scientifically sound and cost-effective joint monitoring and assessment scheme in the sub-

region, to ensure coherence of the assessments concerning the elements of the initial socio-

economic analysis and elaborate recommendations to develop a programme of measures 

required to achieve good environmental status of the marine sub-region. 

 

2.4 The MARMONI project (October 2010 – March 2015): Innovative 
approaches for marine biodiversity monitoring and assessment of 
conservation status of nature values in the Baltic Sea 
 

The overall objective of the project is: to develop concepts for assessment of conservation 

status of marine biodiversity, including species and habitats and impacts of various human 

activities. The project is developing innovative monitoring and assessment approach based 

on joint set of marine biodiversity indicators as well as to test in practice the monitoring and 

assessment techniques. The project is acting in the Baltic Sea in territorial waters and EEZ of 

Estonia, Latvia, Finland and Sweden and it is aiming at applying a regional approach for 

future marine biodiversity monitoring and cross country co-operation when assessing 
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marine biodiversity in the Baltic Sea. (http://marmoni.balticseaportal.net/wp/about-

project/) 

 

2.5 The BALSAM project (01.10.2013–31.03.2015): Baltic Sea Pilot Project: 
Testing new concepts for integrated environmental monitoring of the Baltic 
Sea 
 

BALSAM is a Pilot Project for enhancing the capacity of the Baltic Sea member states to 

develop their monitoring programmes. the Project will increase and improve the cross-

border coordination and joint activities especially related to monitoring of biodiversity. For 

example, the project will suggest actions or recommend approaches for monitoring of 

marine mammals and water birds, non-indigenous species in ports, and biotopes. The 

project will also implement shared and coordinated uses of research vessels for monitoring 

purposes between the countries. Integration of monitoring carried out under different 

policy frameworks (EU and HELCOM) and sectors (e.g. environmental and fisheries) and also 

the compatibility of data from different monitoring schemes is one of the themes of the 

project. (http://helcom.fi/helcom-at-work/projects/balsam/background-information)  

 

2.6 The BIAS project (2012-2016): Baltic Sea Information on the Acoustic 
Soundscape 
 

The BIAS project (a LIFE+ project Baltic Sea Information on the Acoustic Soundscape) has 

three main objectives: 1) to establish a regional implementation of Descriptor 11, which 

includes monitoring of ambient noise levels in the Baltic Sea; 2) to establish regional 

standards and methodologies for monitoring and assessment that will allow cross-border 

handling of data and results, which is necessary for an efficient joint management; 3) to 

model the soundscape and thereby expand the monitoring resluts to the entire Baltic Sea. 

(http://biasproject.wordpress.com/)  

 

2.6 The MARLIN project (2011-2013): Baltic marine litter 
 

The aim of Baltic Marine Litter Project MARLIN was to increase the knowledge of marine 

litter in the Baltic Sea by introducing a harmonised monitoring method in combination with 

http://marmoni.balticseaportal.net/wp/about-project/
http://marmoni.balticseaportal.net/wp/about-project/
http://helcom.fi/helcom-at-work/projects/balsam/background-information
http://biasproject.wordpress.com/
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opinion building activities to raise awareness of marine litter among the public and policy 

makers. The project partners have conducted comprehensive surveys of beached litter in 

two cosecutive years at 23 reference sites in Sweden, Finland, Estonia and Latvia. One of the 

main outcomes of the project was adoptation and implementation of a monitoring method 

based on UNEP/IOC monitoring guidelines (UNEP/IOC, 2009) in the Baltic Sea. (MARLIN, 

2013) 
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3. General recommendations for a joint monitoring and 
assessment scheme  

 

In this report, we consider the Interreg Central Baltic area concerning the GES-REG project, 

i.e. the Gulf of Finland, the northern part of the Baltic Proper, and the Gulf of Riga. However, 

it would be practical to follow the HELCOM division of the Baltic Sea, since in establishing a 

joint monitoring and assessment scheme, the common principles of the HELCOM 

monitoring and assessment strategy (HELCOM, 2013; see Fig. 3.1) should be followed. 

Besides of the geographical and ecological relevance this division also forms a basis that the 

national, bi- and trilateral as well as regional (HELCOM) assessments are interchangeable 

and can be directly used and referred in other reports. 

 

Figure 3.1. Map of the Baltic Sea presenting the HELCOM sub-division into 17 open sub-basins and 
42 coastal areas (HELCOM, 2013). 
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The HELCOM monitoring and assessment system is well presented by the flow chart (Figure 

3.2) indicates that the monitoring efforts in countries (if coordinated) create a common pool 

of data and knowledge allowing to produce joint assessment products, which in turn can be 

used by countries for their own analysis and decision making. The main principles of joint 

monitoring that are outlined in the HELCOM monitoring and assessment strategy are 

especially relevant in the sub-regions. 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 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 enhancment 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.  

 

 
 
Figure 3.2. Flow-chart of the HELCOM Monitoring and Assessment System described in the HELCOM 
Monitoring and Assessment Strategy (HELCOM, 2013). 

 

An approach for integration of different monitoring methods is presented in Figure 3.3. In 

many cases the assessment products do not have enough high confidence due to low 

resolution and coverage of the data. It is clear that if using only research vessel based 
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monitoring an increase in resolution (confidence) will require dramatic increase of funding. 

As shown by a case study based on Estonian eutophication monitoring approaches and 

expenses, adding of several autonomous devices, which will increase the data resolution 

(and consequently confidence in assessment), will require much less funding  

 

 

 

Figure 3.3. Integration of different monitoring methods in order to produce assessment products 
with high confidence (drawn by Juha-Markku Leppänen, SYKE). 

 

3.1. Common monitoring strategy and documentation 
 

Ideally, monitoring activities should be jointly organized to facilitate cost-efficient 

monitoring, the exchange of knowledge, and the establishing of compatible monitoring 

methods and strategies. Under the HELCOM monitoring manual, which is in the process of 

revision, there could be sub-regional guidance documents. Although the methods of the 

involved partners (Estonia, Finland, Latvia and Sweden) are already fairly similar, it is 

necessary to have the methodology compiled into a common handbook. In addition, we 
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recommend to carry out intercalibration exercises as frequently as possible. In the frames of 

the Gulf of Finland Year 2014, an intercalibration exercise was arranged in September 2013 

where institutes from Finland, Estonia and Russia participated (only parameters for 

eutrophication monitoring were considered). Such activities are a very important pre-

requisite for pooling the data, sharing responsibilities and producing common assessment 

products.   

 

There is a need for a joint framework for how to set up a common monitoring and 

assessment network, e.g. determining of the spatial distribution of monitoring points (fixed 

and random, and within different monitoring disciplines such as benthic, pelagic, etc). 

HELCOM map and data service (http://maps.helcom.fi/website/mapservice/index.html) is a 

very useful tool to see how the monitoring networks of neighbouring countries fit together. 

Within the GES-REG project both spatial coverage and temporal distribution of research 

vessel based monitoring surveys was analysed. The focus was on open sea stations where 

the coordination of station locations and visiting times would be beneficial.  

 

 

Figure 3.4. Monitoring stations (Finland, Sweden and Estonia) visited during the open sea monitoring 
cruises. 

http://maps.helcom.fi/website/mapservice/index.html
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Table 3.1. Combined schedule of monitoring cruises in 2013 in Estonia, Latvia, Finland and Sweden. 
 

Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

January 

Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu 

              EE Monitoring, GoF, NBP, GoR                                       

                            SMHI Skagerrak-Kattegat                   SMHI Baltic proper 

                          Aranda Gulf of Finland      Aranda, Northern Baltic Proper, Gulf of Bothnia 

February 

Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu       

            LV research and monitoring, GoR, Eastern Gotlnd Basin                                   

                    SMHI Baltic proper                   SMHI Skagerrak-Kattegat 

                                                            

March 

Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun 

                        BY31,29                           BY31          

                    S SMHI Skagerrak-Kattegat                   SMHI Baltic proper       

April 

Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue   

              LV research and monitoring, GoR, Eastern Gotlnd Basin   EE Monitoring, GoF, NBP, GoR                       

    BY31              BY31,29             BY31         BY31                   

                SMHI Baltic proper                     SMHI Skagerrak-Kattegat           

May 

Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri 

                                                    EE Monitoring, GoF, NBP, GoR 

          BY31,29                             BY31                     

                          SMHI Skagerrak-Kattegat                     SMHI Baltic proper 

                        Aranda: GoF     Aranda: Northern Baltic Proper     Aranda: Northern Baltic Proper 

June 

Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun   

      BY31,29                             BY31                         

                    SMHI Baltic proper                     SMHI Skagerrak-Kattegat       

Aranda: Gulf of Bothnia     Aranda: GoF                                   

July 

Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed 

              EE Monitoring, GoF, NBP, GoR                                       

    BY31,29                           BY31                           BY31,29 

                SMHI Skagerrak-Kattegat                     SMHI Baltic proper           

August 

Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat 

        LV monitoring, GoR, Eastern Gotland Basin                               EE Monitoring, GoF, NBP, GoR   

                          BY31                           BY31,29       

                        SMHI Baltic proper                     SMHI Skagerrak-Kattegat   

                      Aranda: GoF     Aranda: Northern Baltic Proper, Gulf of Bothnia 

                      Muikku: Gulf of Finland (coastal cruise)     Muikku: Archipelago Sea (coastal cruise)                 

September 

Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon   

                BY31                               BY31,29             

                  SMHI skagerrak-Kattegat                     SMHI Baltic proper         

October 

Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu 

                                        EE Monitoring, GoF, NBP, GoR             

                BY31                                             

              SMHI Baltic proper                     SMHI Swkagerrak-Kattegat             

                          Aranda: GoF                           

November 

Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat   

      LV monitoring, GoR, Eastern Gotland Basin                                           

        SMHI Skagerrak-Kattegat                     SMHI Baltic proper                   

December 
Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue 

    SMHI Baltic proper and Gulf of Bothnia           SMHI Skagerrak-Kattegat                       
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As seen from the map (Fig. 3.4) the sea area in the Gulf of Finland and Northern Baltic 

Proper is relatively well covered by the monitoring stations (note that stations in the Gulf of 

Riga are not presented). An exception is the sea area west from the Saaremaa Island where 

1-2 stations could be added. Monitoring stations shared between the countries are Station 

LL17, BY28, H2 (practically the same station that has 3 different names according to the 

programmes in Finland, Sweden and Estonia) and Station LL12, H1 (shared by Finland and 

Estonia) in the Northern Baltic Proper, and Station LL7, F3 (shared by Finland and Estonia) in 

the Gulf of Finland. Another station shared by Latvia and Estonia in located in the central 

Gulf of Riga (G1 in the Ruhnu Deep). It is highly recommended that all countries continue 

sampling at those stations and coordinate visiting times. 

 

Comparison of timing of monitoring cruises in 2013 (see Table 3.1) shows that usually the 

cruises and station visits do not coincide between 4 countries. The exception is late spring 

(late May) monitoring campaigns when three vessels were in the same area (Northern Baltic 

Proper) almost at the same time. Also in August Estonian and Finnish monitoring vessels 

could meet in the Northern Baltic Proper. Our suggestion is that monitoring cruises could be 

better coordinated – to avoid duplication in sampling, however, another option would be to 

arrive to the same station at exactly the same day with an aim to perform an 

intercalibration exercise.   

 

3.2. Joint and consolidated monitoring 
 

Concrete suggestions for joint and coordinated monitoring could include a rotational 

monitoring plan, i.e. that each involved country take turns in performing the monitoring. 

This would be feasible at least for some indicators which are monitored by measuring 

parameters once per year, such as toxic substances in the sediments (under MSFD 

descriptor 8). 

 

Also, it would be cost-efficient to divide rather than duplicate monitoring regarding e.g. 

remote sensing products (sea surface temperature, upwelling, ice, turbidity, chlorophyll a, 

cyanobacteria surface accumulations). The responsibilities could be agreed at the HELCOM 
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or BOOS level. Further, the joint ownership and utilization of monitoring apparatus allow 

efficient data collection with lower investment and maintenance costs. 

 

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. 

 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 apparatus; or if testing is carried out nationally, information 

could be made available to other stakeholders, to avoid paying for the same thing 

twice; 

 coordination of the calibration and maintenance of the autonomous systems 

(sampling, replacement of batteries etc.). 

 

 

Figure 3.5. Location of existing and planned marine stations in the project area, which include 
devices for autonomous measurements from the entire water column and real time data delivery. 

 

Concrete recommendations in regard of ferrybox network are: 
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 Ferryboxes are recommended as a cost-effective method for environmental 

monitoring;   

 Countries should co-operate to ensure the continuation (and sustainability) of 

ferrybox measurements along the 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 is recommended; 

 Quality assurance is a very important component of ferrybox measurements to avoid 

failures due to biofouling and problems with the water flow through system (e.g. 

clogging); 

 Joint calibration exercises are recommended (especially for fluorimeters, turbidity 

sensors etc); 

 It is recommended to establish a co-operation also in the field of technical and 

software development for ferryboxes;   

 Joint testing of new sensors, e.g. pCO2, nutrients etc should be arranged; 

 Ferryboxes should be more widely used to support other monitoring methods – e.g. 

sampling for field calibration of sensors on autonomous buoys (if the buoys are 

deployed close to the ferry lines) and collection of ground truth data for remote 

sensing; 

 Smart combination of ferryboxes with other monitoring methods (buoys, remote 

sensing, glider or research vessel surveys) as a component of the joint monitoring 

network in the region; 

 If relevant, sharing of work load for the maintenance of the system and for analyses 

of collected water samples is recommended. 

 

The joint of use of research vessels and equipment on board is one possible way for more 

efficient monitoring in our sub-region. As an example use of research vessels from 

neighbouring countries can be an option instead of building one vessel for each country. 

Such cruises have been carried out already on board of the research vessel Salme for 

monitoring of Latvian sea areas. Research vessel Aranda is used for Swedish monitoring 

purposes in 2014. The next step forward would be in arranging a joint cruise with a joint 

team covering 1-2 HELCOM regions in EEZ and territorial waters of 2-3 neighbouring 
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countries. The efficient use of research vessels would best be facilitated by a planning tool 

and information sharing system for research vessel cruises (will be developed in the frames 

of HELCOM BALSAM project). 

 

 
Figure 3.6. Ferrybox network in the Baltic Sea. Riga-Stockholm line, which was added in the frame of 
the GES-REG project, is indicated in red. A suggested new line in the eastern Gulf of Finland is 
indicated in orange. 

 

Sending samples or images or GIS data for analysis or pre-assessment to neighbouring 

countries (Baltic Sea riparian states), i.e. planned outsourcing, is a controversial issue and 

we need to acknowledge the national regulations connected to this issue. As a common rule 

analyses can only be done at accredited laboratories, but if national accreditation is 

required, as e.g. in Estonia, formally analyses cannot be made in other countries. However, 

clearly there are benefits of cooperating more tightly and acknowledge the non-even 

distribution of know-how and resources (equipment and personnel). 
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3.4. Quality assurance, data sharing and operational exchange of 
information 
 

It is essential that issues relating to the intercalibration of sampling methods and laboratory 

analyses as well as data quality issues are agreed upon among the involved countries. 

Intercalibrations for all parameters are necessary to be able to share the data between 

countries and use joint databases. 

 

Active work should continue in the groups such as the HELCOM Phytoplankton Expert Group 

(HELCOM PEG; http://www.helcom.fi/helcom-at-work/projects/phytoplankton/) and 

Quality Assurance and Integration of Zooplankton Monitoring in the Baltic Sea (HELCOM 

ZEN QAI; http://www.helcom.fi/helcom-at-work/projects/zen-qai/) to maintain the high 

standard of species determinations and the compatibility of species data. A similar group 

should be established for benthic monitoring (both flora and fauna). 

 

Sharing of data between the involved countries is of fundamental importance. At present 

some monitoring data are available and open access, but not all. Distributed data systems 

are preferred but the access to the data should be arranged through a single 

data/information portal. As examples EMODnet data portals can be mentioned (e.g. 

http://www.emodnet-physics.eu/; http://www.emodnet-chemistry.eu/portal/portal/).  

 

It is very important to incorporate the BOOS data portal into the HELCOM monitoring data 

management system. This is especially relevant for monitoring of hydrographical changes as 

well as many characteristics listed in Table 1 of MSFD Annex III (temperature regime and ice 

cover, current velocity, upwelling, wave exposure, mixing characteristics, turbidity, 

residence time, spatial and temporal distribution of salinity). 

 

The development and sustenance of a joint monitoring and assessment scheme requires on-

going and regular communication between monitoring experts of all involved countries. This 

would best be facilitated through meetings both within and between monitoring disciplines. 

Operational information exchange between the responsible persons in regard of monitoring 

activities (surveys etc) and planned changes or occasional deviations is very much needed in 

order to have really coordinated programme in place. 

http://www.helcom.fi/helcom-at-work/projects/phytoplankton/
http://www.helcom.fi/helcom-at-work/projects/zen-qai/
http://www.emodnet-physics.eu/
http://www.emodnet-chemistry.eu/portal/portal/
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Information exchange channels should be established between relevant policies and 

authorities, e.g. the MSFD and WFD (Water Framework Directive; 2000/60/EC) as well as 

the authorities responsible for food safety, radiation safety, and chemicals (REACH process – 

http://ec.europa.eu/enterprise/sectors/chemicals/files/reach/reach_process_description-

2004_06_15_en.pdf). 

 

Sharing the knowledge of costs and know-how, such as where to purchase the equipment 

used in e.g. the national benthic monitoring, e.g. where to buy drop-videos, ROVs, or how to 

set up and use a WiFi network on a research boat, how to use technically advanced 

equipment such as ROVs or UAVs (mini-helicopters for aerial photography, i.e. drones), 

spectral imaginary, LIDAR, software for data compilation from private persons.  

 

3.4. Indicator development and assessment 
 

Adequacy of the monitoring programmes means that all the data has to be collected needed 

to assess whether GES has been achieved or maintained, assess the distance from and 

progress towards GES, and progress towards achieving environmental targets. 

Consequently, for setting up a coordinated monitoring programme the indicators have to be 

agreed between the participating countries. Most of the indicators (methodological 

standards to assess whether GES is achieved or not and indicators showing distance towards 

environmental targets) should be the same. However, also indicators which complement 

each other and are used in one or two countries could be used nationally as well as in 

regional assessments (when agreed between the countries).  

 

There exist a number of indicators that countries have developed for the WFD purposes to 

assess the ecological and chemical status their coastal waters. HELCOM has developed and 

agreed upon a set of core indicators related to eutrophication, contaminants and 

biodiversity. When comparing the status assessments using those different indicators 

(national for WFD and HELCOM), for instance for the eutrophication, one can see that the 

set of indicators as well as target values (e.g. the border between GES and non-GES or the 

border between good and poor according to WFD and HELCOM HEAT 3.0) do not always 

http://ec.europa.eu/enterprise/sectors/chemicals/files/reach/reach_process_description-2004_06_15_en.pdf
http://ec.europa.eu/enterprise/sectors/chemicals/files/reach/reach_process_description-2004_06_15_en.pdf
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coincide. If even the final assessment results for the coastal waters and open sea waters 

(assessed according to HELCOM HEAT 3.0) are the same – GES is not achieved, the distance 

to the targets are clearly different. In case of biodiversity and contaminants, the indicators 

used in the countries and developed by the HELCOM as core indicators still have to be 

harmonized (see Table 3.2). 

 

Table 3.2. HELCOM core (and pre-core) indicators and corresponding suggested indicators in 

Finland and Estonia.  

HELCOM Core indicators National indicators – Finland  National indicators – Estonia  

Population growth rates, 
abundance and distribution 
of marine mammals 

Distribution of seals ; Abundance of 
grey seal and ringed seal and 
population development; The long-
term size and development of the 
surveyed populations of seals 
(ringed and grey seals); The 
structure of grey seal populations; 
Population size of seals 

Grey seal distributional range 
and pattern; Ringed seal 
distributional range and 
pattern; Grey seal abundance; 
Ringed seal abundance 

Pregnancy rates of marine 
mammals 

Reproductive health of seals; The 
number of grey seal puppies 

 

Nutritional status of seals The health status (blubber 
thickness, parasites) of seals (grey 
and ringed seals) 

 

Number of drowned 
mammals and waterbirds in 
fishing gears 

The number of by-caught seals 
(ringed and grey seals) 

 

White-tailed eagle 
productivity 

The reproductive ability of white 
tailed eagles; Reproductive 
disorders and population size of 
white-tailed eagles 

 

Abundance of waterbirds in 
the wintering season 

Distribution range of wintering 
water birds; Abundance of 
wintering sea birds 

Mid-winter population index of 
the Cygnus olor (January); Mid-
winter distribution of Mergus 
albellus in the Estonian coastal 
waters (%) 

Abundance of waterbirds in 
the breeding season 

Distribution of the breeding 
waterbird populations (fish and 
mussel eating birds); Quantity of 
the breeding populations of the 
water birds (fish and mussel eating 
birds) 

 

Number of waterbirds being 
oiled annually 

  

Abundance of key fish 
species 

The size of the spawning stock of 
the subpopulations of herring and 
sprat 

Abundance index of large 
(TL>250mm) perch in 
monitoring catches 

Abundance of key functional The abundance of cyprinid fish Abundance index of piscivores 
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fish groups (mainly roach, bream, silver 
bream); The abundance of 
predatory fish in coastal waters, 
based on fishery catch statistics 

in monitoring catches; Thropic 
index of fish community 

Proportion of large fish in 
the community 

The size distribution and age-
specific average length of whitefish 
females migrating to the spawning 
rivers in the Bay of Bothnia; The 
age and size of pikeperch, 
whitefish and perch that reaches 
sexual maturity, as well as the 
proportion of mature fish 

Mean maximum length across 
all fish species found in 
monitoring catches (MMLI) 

Abundance of sea trout 
spawners and parr 

The current abundance of sea trout 
fry or the reproductive output of 
migratory species in proportion to 
the current potential 

 

Abundance of salmon 
spawners and smolt 

The amount of salmon migrating to 
rivers Tornionjoki and Simojoki 

The smolt production of Baltic 
salmon relative to the level of 
natural smolt production 
capacity on a river-by-river basis 

Zooplankton mean size and 
total abundance 

Mean size total stock indicator 
(MSTS) for zooplankton 
communities: describes the 
abundance and structure of 
zooplanktons and by that the 
quantity and quality of the food 
resources for the fishes feeding on 
plankton 

Ratio of copepod biomass/total 
mesozooplankton biomass 

State of the soft-bottom 
macrofauna communities 

Species diversity index based on 
species richness of the soft bottom 
macro fauna in the open sea; The 
BBI (Brackish water benthic index) 
for soft bottoms in coastal areas 
used in the 
WFD 

Zoobenthos community index 
(ZKI) 

Lower depth distribution 
limit of macrophyte species 

The depth distributions of bladder 
wrack zone and red algae 
communities 

Depth distribution of 
phytobenthos; Depth 
distribution of Fucus 
vesiculosus; Depth distribution 
of eelgrass 

Population structure of long-
lived macrozoobenthic 
species 

The size distribution of long-lived 
benthic species (for example 
Macoma baltica, Saduria 
entomon). In a good environmental 
status the species are capable of 
becoming fully grown and all size 
classes are represented in the 
populations 

Parameters describing the 
characteristics (shape, slope 
and intercept) of the size 
spectrum of the benthic 
community; Proportion of 
biomass or number of 
individuals in the macrobenthos 
above some specified 
length/size 

Cumulative impact on 
benthic habitats 

The cumulative impacts of human 
pressures 
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Extent and distribution of 
benthic biotopes 

 Distributional range of eelgrass 
habitat; Area of eelgrass 
habitat; Distributional range of 
bladderwrack; Area of 
bladderwrack; Distributional 
range of Furcellaria lumbricalis; 
Area of Furcellaria lumbricalis 
habitat 

Red-listed benthic biotopes Conservation status of the species 
listed in the Annexes of the habitat 
and bird Directives; The area and 
distribution of habitat types in 
Finnish marine areas, using the EU 
EUNIS habitat classification system, 
which is being developed in 
cooperation with HELCOM; 
Endagered habitats and their 
associated species richness, 
including fish stocks 

 

Trends in arrival of new non-
indigenous species 

Introduction of new non-
indigenous species; Change in the 
abundance of established non-
indigenous species; Change in the 
abundance and distribution of 
harmful non-indigenous species 

Abundance of alien pelagic 
invertebrate species; Biomass of 
benthic non-indegenous 
macroinvertebrate species 

Polybrominated biphenyl 
ethers (PBDE): BDE-28, 47, 
99, 100, 153 and 154 

Polybrominated diphenyl ethers in 
fish (congeners tri-BDE 28, tetra-
BDE 47, penta-BDE 99 and hexsa 
BDE 153 and 154, octaBDE, 
decaBDE) 

Concentrations of 
polybrominated diphenylethers 
(PBDE) 

Hexabromocyclododecane 
(HBCD) 

  

Perfluorooctane sulphonate 
(PFOS) 

 Concentrations of perfluoro 
compounds 

Polychlorinated biphenyls 
(PCB) and dioxins and 
furans: CB-28, 52, 101, 118, 
138, 153 and 180; WHO-TEQ 
of dioxins, furans +dl-PCBs 

Polychlorinated bipheny and 
dioxins as well as furans in fish (CB- 
congeners 28, 52, 101, 118, 138, 
153 and 180) 

Concentrations of dioxins 
(PCDD/F) and dioxin-like PCBs 
(dl-PCB) 

Polyaromatic hydrocarbons 
and their metabolites: US 
EPA 16 PAHs / selected 
metabolites 

 Concentrations of polycyclic 
aromatic hydrocarbons (PAHs) 

Metals (lead, cadmium and 
mercury) 

Heavy metals (cadmium, mercury 
ad lead in fish, nickel, lead and 
cadmium in water) 

Concentrations of trace metals 
(Cd, Pb, Hg, Ni) 

Radioactive substances: 
Caesium-137 in fish and 
surface waters 

Radioactive compounds (cesium-
137) in water and fish 

 

Tributyltin (TBT) and 
imposex 

Organic tin compounds in water 
and fish 

Concentrations of organotin 
compounds 
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Pharmaceuticals: Diclofenac, 
EE2 (+E1, E2, E3 + in vitro 
yeast essay 

  

PAH metabolites   

Eelpout and amphipod 
embryo malformations 

Malformed embryos (reproductive 
disruption) 

 

Lysosomal Membrane 
Stability – a toxic stress 
indicator 

Lysosomal membrane stability  

Fish diseases – a fish stress 
indicator 

Injuries of fish larvae/ proportion 
of abnormal individuals 

 

Micronuclei test – a 
genotoxicity indicator 

  

Water transparency (Secchi 
depth) 

Water transparency Summer-time Secchi depth 
(transparency) 

Concentration of dissolved 
inorganic nitrogen 

The concentrations of phosphorus, 
nitrogen and silicate 

Winter-time concentration of 
inorganic nitrogen (NO3+NO2-
N) in seawater; Summer 
concentration of total nitrogen 
in seawater 

Concentration of dissolved 
inorganic phosphorus 

The concentrations of phosphorus, 
nitrogen and silicate 

Winter-time concentration of 
phosphates (PO4-P) in 
seawater; Summer 
concentration of total 
phosporus in seawater 

Concentration of chlorophyll 
a 

Concentrations of chlorophyll a in 
surface water 

Summer chlorophyll a 
concentration in seawater 

Oxygen concentration The oxygen concentrations in near 
bottom water, number and extent 
of oxygen depleted areas 

 

 
 

Thus, harmonisation of indicators between the countries and HELCOM is an important 

activity to build up a coordinated monitoring programme. In many cases the indicators listed 

in Table 3.2 are still under development and this development could be a joint action. There 

are indicators where monitoring data are missing and in some cases the data is available but 

the indicators are not developed yet. E.g. the experts recommend to develop a Baltic Sea 

wide indicator for phytoplankton which is now missing from the HELCOM core set of 

indicators (e.g. diatom: dinoflagellate ratio indicator). Indicator(s) for food webs are also 

missing. For some indicators, e.g. for impacts of contaminants, the data are not collected in 

Estonia and Latvia. In the present analysis information on Latvian indicators was not 

included since the decisions what indicators will be operational I 2014 and what will be 

developed was not clear yet.  
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A common system on the meta-data collection on pressures and impacts in Annex III Table 2 

should be developed, this is the only way we can produce a basin-wide assessment. All in all, 

employment of new autonomous devices, shared datasets, and uniform monitoring 

methods will increase the amount and precision of data as well as decrease the cost of 

monitoring. Higher spatial and temporal coverage provides more accurate information on 

the condition of the Baltic Sea, thereby contributing towards achieving the good 

environmental status. 

 

The development of Baltic Sea models needs to be coordinated and the responsibilities, e.g. 

running the model, producing outcomes, delivering real-time data for assimilation and data 

for reconstructions, need to be divided. BOOS/HIROMB co-operation on operational model 

forecasts (running the model) and providing real-time data can be taken as an example of 

more efficient and timely data handling systems.  

 

Table 3.3. List of available Copernicus marine service products for the Baltic Sea (at the 

moment managed by FP7 project MyOcean2; status by 23 October 2013) 

No Parameter Source Description; characteristic features 

1 Temperature Modelled (HBM) 
forecast product 

48 hours forecast; resolution 2x2 km; 25 layers 
(upper 0-100 m with resolution 5 m; 150, 200, 
300, 400 m) 

2 Salinity Modelled (HBM) 
forecast product 

48 hours forecast; resolution 2x2 km; 25 layers 
(upper 0-100 m with resolution 5 m; 150, 200, 
300, 400 m) 

3 Currents Modelled (HBM) 
forecast product 

48 hours forecast; resolution 2x2 km; 25 layers 
(upper 0-100 m with resolution 5 m; 150, 200, 
300, 400 m) 

4 Sea ice Modelled (HBM) 
forecast product 

48 hours forecast; resolution 2x2 km; sea surface 

5 Sea level Modelled (HBM) 
forecast product 

48 hours forecast; resolution 2x2 km; sea surface 

6 Nitrates Modelled (HBM + 
ERGOM) forecast 
product 

48 hours forecast; resolution 2x2 km; 25 layers 
(upper 0-100 m with resolution 5 m; 150, 200, 
300, 400 m) 

7 Phosphates Modelled (HBM + 
ERGOM) forecast 
product 

48 hours forecast; resolution 2x2 km; 25 layers 
(upper 0-100 m with resolution 5 m; 150, 200, 
300, 400 m) 

8 Dissolved 
oxygen 

Modelled (HBM + 
ERGOM) forecast 
product 

48 hours forecast; resolution 2x2 km; 25 layers 
(upper 0-100 m with resolution 5 m; 150, 200, 
300, 400 m) 
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9 Chl a Modelled (HBM + 
ERGOM) forecast 
product 

48 hours forecast; resolution 2x2 km; 25 layers 
(upper 0-100 m with resolution 5 m; 150, 200, 
300, 400 m) 

10 Temperature Modelled (HBM-SMHI) 
reanalysis product 

Reanalysis from Jan 1990 to Dec 2009; resolution 
5x5 km; 25 layers (upper 0-100 m with resolution 
5 m; 150, 200, 300, 400 m) 

11 Salinity Modelled (HBM-SMHI) 
reanalysis product 

Reanalysis from Jan 1990 to Dec 2009; resolution 
5x5 km; 25 layers (upper 0-100 m with resolution 
5 m; 150, 200, 300, 400 m) 

12 Currents Modelled (HBM-SMHI) 
reanalysis product 

Reanalysis from Jan 1990 to Dec 2009; resolution 
5x5 km; 25 layers (upper 0-100 m with resolution 
5 m; 150, 200, 300, 400 m) 

13 Sea ice Modelled (HBM-SMHI) 
reanalysis product 

Reanalysis from Jan 1990 to Dec 2009; resolution 
5x5 km; sea surface 

14 Sea level Modelled (HBM-SMHI) 
reanalysis product 

Reanalysis from Jan 1990 to Dec 2009; resolution 
5x5 km; sea surface 

15 Sea level Modelled (HBM-DMI) 
reanalysis product 

Reanalysis from Jan 1990 to Dec 2009; resolution 
10x10 km; sea surface 

16 SST Remote sensing 
product 

Near real time, daily maps, resolution 0.02x0.02 
(Lat-Lon deg) 

17 Sea ice Remote sensing 
product 

Near real time, daily maps, resolution 0.02x0.02 
(Lat-Lon deg) 

18 Chl a Remote sensing 
product 

Near real time, daily maps, resolution 1x1 km 

19 Temperature In-situ observations Yearly datasets; collection of operational (BOOS, 
MyOcean) and research vessel (delayed mode, 
from SeaDataNet) data 

20 Salinity In-situ observations Yearly datasets; collection of operational (BOOS, 
MyOcean) and research vessel (delayed mode, 
from SeaDataNet) data 

 
At present regional modelling products are available through the FP7 MyOcean project (see 

the list in table 3.2). The modelled forecast products (Table 1, rows 1-9) are archived and 

available for the last 3 months as 12-hours model run products. In addition some global 

products are available via MyOcean portal for the Baltic Sea as well. In the nearest future 

this system will be operational as a Copernicus marine service funded by the European 

Commission. It is recommended to use the service and to influence it to secure that those 

products will be available that can be used for environmental assessments. 
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4. Recommendations for joint actions to fill the gaps   

 

In the MSFD Annex I the following eleven descriptors of good environmental status (GES) 

are defined: 

1. Biodiversity 
2. Non-indigenous species 
3. Commercially exploited fish 
4. Marine food webs 
5. Human induced eutrophication 
6. Sea floor integrity 
7. Hydrographical conditions 
8. Concentration of contaminants 
9. Contaminants in fish and seafood 
10. Marine litter 
11. Energy 

 

Since biodiversity monitoring concerns at least 3 of the listed Descriptors and depending on 

the groups of species that are monitored, the methods vary a lot. It is suggested to describe 

the entire biodiversity programme (Descriptors 1, 4, 6) as divided into five programmes. The 

entire list of programmes to be developed is listed in Table 4.1. 

 

Table 4.1. MSFD Monitoring Programmes as suggested by the DIKE working group (DIKE, 

2013). 

Descriptor MSFD Monitoring Programme 

D1, 4 Biodiversity – birds 

D1, 4 Biodiversity – mammals and reptiles 

D1, 4 Biodiversity – fish and cephalopods 

D1, 4 Biodiversity – water column habitats 

D1, 4, 6 Biodiversity – seabed habitats 

D2 Non-indigenous species 

D3 Commercial fish and shellfish 

D5 Eutrophication 

D7 Hydrographical changes 

D8 Contaminants 

D9 Contaminants in seafood 

D10 Litter 

D11 Energy, including underwater noise 

 



 

31 

 

 
 
4.1. Biodiversity – birds 

Bird monitoring is part of the environmental (biodiversity) monitoring in all participating 

countries. Coordination of efforts and monitoring programmes is needed. The following 

recommendations are given: 

 establishment of an expert network for bird monitoring (active participation in 

BALSAM project bird expert work); 

 coordination of indicator development and assessment efforts. 

 

4.2. Biodiversity – mammals 

Seal monitoring programmes are established and coordinated between several Baltic Sea 

countries. This activity should be included in the revised HELCOM monitoring as a 

coordinated programme. The national programmes can vary depending on the natural 

occurrence of species.  

 

4.3. Biodiversity – fish and commercial fish 

ICES assessments of commercial fish stocks are in place. Coastal fish surveys are carried out 

by many countries. The following recommendatiuons are given by the GES-REG experts: 

 harmonization is needed in monitoring and assessment of those fish species that are 

outside of the ICES stock assessments; 

 increase of co-operation between HELCOM and ICES (fish) assessments. 

 

4.4. Biodiversity – water column habitats 

Water column habitats are monitored in a coordinated way in the frames of the HELCOM 

COMBINE programme. The main gaps that have been identified are related to the resolution 

and coverage of sampling programmes as well as some elements that are currently almost 

missing in the eutrophication sub-programme but are highly relevant for pelagic habitats 

(and food webs) monitoring. The following recommendations are given: 

 optimization of pelagic sampling station network using statistical tools and 

modelling; 
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 increase of the utilization of ferrybox platform network for phytoplankton and 

chlorophyll a sampling; 

 increase of employment of automatic profiling buoys for chlorophyll a fluorescence 

analysis; 

 initiation of microzooplankton and picoplankton monitoring. 

 

4.5. Biodiversity – seabed habitats 

Deep sea soft bottom macrozoobenthos monitoring is well coordinated between the 

countries. There exist agreed monitoring methods for phytobenthos, however, the 

approaches depend a lot on the available expertise and resources in the countries. The EU 

member states conduct surveys and assessments to meet the requirements of the Habitat 

Directive but these activities are not well coordinated. In order to establish a coordinated 

monitoring and assessment action in our sub-region the following activities are 

recommended: 

 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 (within ongoing international projects and 

HELCOM) and monitoring methods; 

 sharing of infrastructure, efforts and data sets;  

 agreement on whether and how to use the HELCOM HUB biotope classification 

system in the joint monitoring. 

 

4.6 Non-indigenous species 

Until now the information on non-indigenous species has been collected in the frames of 

eutrophication monitoring, which is coordinated under HELCOM COMBINE programme. 

HELCOM ALIENS 2 project has made a proposal for a regionally harmonized method for ship 

monitoring with an aim to grant exemptions from ballast water treatment in the Baltic Sea. 

In our region only Estonia carries out annual monitoring on distribution and abundance of 

non-indigenous species. The experts have the following recommendations: 

 initiate monitoring of non-indigenous species in the port areas; 
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 suggest modifications to the biological monitoring presently covered by COMBINE 

eutrophication monitoring; 

 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”. 

 

4.7. Eutrophication 

Eutrophication monitoring is a well developed programme in the frames of the present 

COMBINE programme. The main recommendations concern the resolution and coverage of 

the measurement programmes and harmonization of indicators and targerts between the 

countries and HELCOM. 

 

4.8. Hydrographical changes 

Conventional monitoring of hydrographical conditions is carried out in the frames of the 

COMBINE programme. In addition, a well coordinated observational programme exist in the 

Baltic Sea area under the BOOS. HIROMB co-operation has been in place for many years to 

support operational response activities if needed. At present a European system to produce 

operational products and forecasts is developed as a Copernicus marine service. Thus, the 

main recommendation is to use as much as possible the services of existing operational 

oceanographic services. Among others, the following more concrete recommendations are 

given: 

 joint efforts to apply new technologies (fixed autonomous buoys, Argo floats, and 

gliders); 

 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. 
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4.9. Contaminants and contaminants in seafood 

Contaminants monitoring has long tradition within the HELCOM monitoring programmes, 

including COMBINE programme. The main problem is related to low coordination of efforts 

regarding what substances and in what matrices should be monitored. Joint actions are 

highly recommended, especially carrying out regional surveys and studies on biological 

effects. The experts have the following concrete recommendations: 

 compilation of a list of contaminants for which GES criteria must be established;  

 identification of the best matrix or matrices for monitoring and assessment in the 

marine environment (water, sediment and/or biota, including trophic level); 

 harmonization of sampling, sample preparation, and analysis methodologies;  

 selection of biological effect indicators, e.g. HELCOM core indicators as a starting 

point; 

 identify and create synergies with other monitoring sub-programmes; make 

available geographical source information for seafood. 

 

4.10.Litter 

Litter monitoring is almost missing in the Baltic Sea area except some targeted project based 

surveys. Consequently there is an exceptional opportunity to build up common and 

harmonized monitoring methodology and network in the Baltic Sea. This can be achieved 

through intensive cooperation and the sharing of know-how between all involved parties. 

Since Swedish colleagues are the most advanced in the analysis of microlitter samples a lot 

could be learnt from them, e.g. via joint workshops. Before setting up quantitative 

environmental targets some initial studies have to be conducted. The experts had the 

following recommendations for immediate concrete actions: 

 establishment of an expert network between countries to exchange information on 

survey results (techniques for sampling, laboratory analyses of samples etc);  

 workshops on litter monitoring and assessment issues; maybe arranged as HELCOM 

activities; 

 arrangement of joint microlitter surveys, sharing of survey data. 
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4.11. Underwater noise 

The following actions are recommended to establish monitoring programme on impulsive 

sounds:  

 establishment of a registry of loud, low and mid-frequency sounds;  

 measurements of loud, low and mid-frequency sound related to pile-driving (at sites 

of offshore construction and harbour construction), seismic surveys and explosions; 

 definition of critical levels of impulsive sounds, which could impact certain species; it 

requires conducting of a series of pilot studies in relation to different activities. 

Ambient noise measurements in the Baltic Sea have been started in the frames of the BIAS 

project. The proper coordinated monitoring programme can be developed after the project 

ends taking into account the outcomes of it. In addition, the following studies could be 

conducted:   

 noise measurements in coastal areas and semi-enclosed bays; 

 noise measurements in ice conditions. 

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. 
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6. Conclusions/Summary 

 

 

Co-operation on environmental monitoring between the Baltic Sea countries and the 

countries involved in the GES-REG project is already supported and facilitated by the 

existing networks such as HELCOM, BOOS and Alg@line. These activities (among them 

monitoring in the frames of the HELCOM COMBINE programme) support knowledge and 

data sharing and consistency of monitoring and observation methods. Ideally, monitoring 

activities in the central and north-eastern sub-regions of the Baltic Sea, i.e. the Gulf of 

Finland, northern Baltic Proper, and Gulf of Riga, should be jointly organized to optimize the 

monitoring costs, exchange knowledge and establish compatible monitoring methods. A 

rotational monitoring plan between the partners could be established, at least for indicators 

monitored by measuring parameters once per year, e.g. toxic substances in the sediments 

(under descriptor 8). Data collected should be freely available/accessible between the 

collaborating institutions. 

 

Collaboration can be also facilitated through joint investments to new ferrybox routes, 

buoys and other stationary platforms and floating devices such as gliders. Jointly owned 

systems would allow efficient data collection with lower investment and maintenance costs. 

 

Employment of new autonomous equipment, shared datasets, and uniform monitoring 

methods will increase the amount and precision of data as well as decrease the cost of 

monitoring. Higher spatial and temporal coverage provides more accurate information on 

the condition of the Baltic Sea, thereby contributing towards achieving the good 

environmental status. 

 

While the monitoring programmes will be defined by the single countries, the coordination 

between the monitoring activities is highly recommended. It is clear that besides the best 

available scientific knowledge and technologies also funding issues are important to 

consider. Thus, most probably the monitoring and assessment scheme will be in place step 
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by step, especially for those programmes and thematic topics where no or limited 

monitoring has been developed until now. In conclusion, we have recommended several 

steps that environmental authorities of participating countries should make in order to 

move towards the coordinated monitoring that meets the requirements of the MSFD. The 

main recommendations are grouped in Chapters 3 and 4 of the present report covering the 

general recommendations (Chapter 3) including use of autonomous devices etc and 

concrete recommendations by suggested monitoring programmes (topics, Chapter 4). 
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