
Towards streamlined Baltic Sea 
environmental assessment and monitoring



BONUS SEAM: objectives Benthic monitoring

Pelagic monitoring

Hazardous substances1. Critical analysis of gaps 
and improvements to 

existing monitoring

2. Evaluation of novel 
methods and approaches

3. Testing against political 
and societal  priorities 

and routes to 
implementation

4. Recommendations for 
revisions of Baltic Sea 
monitoring program



BONUS SEAM: Policy Briefs Benthic monitoring



Assessment of gaps (based on indicator reports)



Benthic habitats

Macrofauna community on soft bottoms is monitored and assessed, and long-term time series exist at many 
sampling stations in off-shore areas. 

Precision in the indicator results can be increased without increasing the number of samples. This means 
reducing replicate samples and increasing the number of sampling stations – the geographic representativity 
of the sampling network, that currently is unbalanced in many sub-basins, can be improved.

But, long time series have to be continued.

MSFD Descriptor and 
criteria

HELCOM 
indicator/parameter

HELCOM Monitoring 
Programme

Identified gaps

Primary criteria:
D6C5 (extent of adverse 
effects from anthropogenic 
pressures on the condition 
of the habitat type).

Secondary criteria D5C6-C8 
(adverse effect of 
eutrophication on benthic 
communities)

Indicator: State of the soft-
bottom macro-fauna,

Parameters needed: 
Abundance and species 
composition of soft-bottom 
macrofauna

Benthic Community Species 
Distribution and Abundance

Not sufficient spatial 
coverage
Broad habitat types missing 
in monitoring
Monitoring is not supporting 
area-based assessment
Method standardization
Improved data flows needed



Benthic habitats

Broad habitat types are not differentiated in the current monitoring programs, but 
sampling stations are mainly located on mud, sand and mixed sediments. Hard and 
coarse substrates are poorly represented.

An overarching challenge in the assessment of the broad habitat types is that the 
underlying habitat maps are coarse. Modelling approaches need to be included in 
the assessments.

Mapping and modelling of benthic habitats are currently ongoing in many Baltic 
Sea countries. Increased cooperation between monitoring, mapping and 
modelling efforts are needed. Monitoring data  could also improve and assist 
habitat distribution models, e.g. through providing data for model validation.

It is recommended that common guidelines for mapping and modelling are 
developed, to secure comparability of maps and assessment results.

Further, a need to develop indicators on habitat extent (including evaluating extent 
of adversely affected area) was identified. Conceptualizing the indicator would 
facilitate the definition of monitoring needs.



Pelagic habitats
The biogeochemical parameters of the pelagic ecosystem are highly dynamic and show 
considerable heterogeneity in space and time. 

To overcome the limited spatiotemporal coverage of pelagic parameters and increase the 
confidence of the assessments, a higher spatial and temporal resolution in data, compared with 
traditional station-based open sea monitoring, is needed

• Current nutrient monitoring does not produce enough data for high-confidence assessments 
regarding the winter dissolved inorganic nitrogen (DIN) and phosphorus (DIP) in several Baltic Sea 
sub-basins. 

• A better spatial coverage could be achieved by adding more stations (besides the long-term 
traditional ones) to the winter monitoring cruises by all Contracting Parties or elaborate the use 
of ferryboxes to increase sampling from the surface layer.

Mapping of oxygen conditions in the near-bottom layer is often problematic due to low 
spatiotemporal coverage of monitoring. It is recommended to use vertical autonomous
observations and research vessel based profiles at the monitoring stations, as well as from fishery 
surveys

Near-bottom oxygen measurements in seasonally stratified shallow areas have to be arranged to 
resolve the occasional (potential) hypoxia events. Thus, autonomous platforms and modelling 
together with conventional monitoring approaches have to be applied.



Pelagic habitats
We recommend

• a wider use of ferrybox systems for phytoplankton monitoring (including chlorophyll a)

• increased frequency of zooplankton samples at stations currently visited only two times 
per year; it is crucial to continue the ongoing monitoring in areas with still short time 
series to enable the setting of threshold values for indicator assessments

• initiation of monitoring programmes on microzooplankton, bacterioplankton and 
autotrophic picoplankton, which together with other planktonic components could form 
the basis for development of food web indicators. 

Novel methods:

• molecular methods could advance monitoring of pelagic food web structure including 
existing parameters like phytoplankton but also proposed additional parameters like 
autotrophic and heterotrophic picoplankton and microzooplankton

• imaging flow cytometry combining the microscopy and flow cytometry for high 
resolution quantitative morphology and localization of fluorescent probes



Hazardous substances

Technical report on improvement of 
hazardous substances monitoring

M. Kanwischer (IOW), B. Hentzsch
(IOW), D. Schulz-Bull (IOW), J. Mannio 
(SYKE), H. Nygård (SYKE), A. Grimvall 
(SIME)



Hazardous substances
Main recommendations:

• for better spatial coverage develop a concept with few core areas/master stations, 
which are monitored regularly and extensively

• develop a guidance for the continuous selection, prioritisation and screening of 
emerging hazardous substances

• allocate more efforts to implementing monitoring of chemicals of emerging concern

• include effect-based methods and passive sampling techniques 

• conduct method development for the analysis of new contaminants through shared 
action to more efficiently use capacities

• intensify efforts on sea-based contamination and dumped warfare agents

• evaluate list of Priority Substances; consider that monitoring of fading legacy 
contaminants is not cost-effective

• include sediment history samples to follow development of legacy contaminants



Enhanced coordination
Regional coordination of monitoring programmes

0 – No coordination

1 – Agreed data collection methods – agreed guidelines/methodology

2 – Common monitoring strategy – agreed programme including station locations and 
timing of sampling

3 – Coordinated data collection – in addition to the earlier points, we also have a data 
reporting/collection system in place

4 – Joint data collection – one platform (vessel) or laboratory responsible for monitoring 
and data collection for a specific parameter/group of organisms or indicator (e.g., EO 
products, screening on hazardous substances)

HELCOM contracting parties should agree on which programmes require a higher level of 
coordination, where it is feasible and beneficial (sharing of vessels and ohter platforms, 
joint production of maps, specialized laboratories for sample analysis, etc.)



Enhanced coordination

Better coordination with ICES surveys

• ICES and HELCOM surveys are presently not very well coordinated, but both 
organisations could benefit from better coordination and data Exchange

• at all ICES bottom trawl stations (BITS), sampled in quarter 1 and quarter 4 (since 
2001), CTD and oxygen profiles are measured 

• an addition of ~ 630 stations/year for evaluation of oxygen conditions

Coordination with operational oceanography community:

• Combining of conventional monitoring data with data from autonomous 
observations

• Wider use of EO data in the assessments

• Application of model results in the assessment



Overaching reflections
Define purpose and context of monitoring

• Future monitoring programs in each of benthic and pelagic environments and on hazardous 
substances in the Baltic Sea, will need to fulfill several purposes in different policy contexts. 

Define the required precision of monitoring and status assessments

• increasing the spatial coverage to increase precision in the assessment of the macrofauna 
indicator

• in the pelagic system, temporal coverage should be increased for better understanding of both 
phytoplankton and zooplankton community dynamics. 

• for hazardous substances, many of the persistent compounds do not require frequent sampling

Clarify aims and strategies for monitoring of trends

Keep an outlook beyond policy requirements - Move from policy driven to science and policy 
driven monitoring

Planning of surveys and monitoring programmes

• The use of models for the assessments requires different strategies as well as spatial and 
temporal coverage



Thank you for your attention!


