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Background 
The Project for Developing the Second Holistic Assessment of Ecosystem Health in the Baltic Sea (HOLAS II) 
runs from December 2014 to June 2018. The project will assess the overall environmental status of the Baltic 
Sea and its pressures, and evaluate progress in relation to the goals of the Baltic Sea Action Plan (BSAP). It 
will be developed so that it can also be used by the Contracting Parties also being EU Member States in the 
reporting under the EU Marine Strategy Framework Directive (MSFD). The work of HOLAS II is guided by the 
HOLAS II core team with representation from the Contracting Parties and the European Commission. 

The implementation of the eutrophication assessment is carried out under the HELCOM SPICE project: 
‘Implementation and development of key components for the assessment of Status, Pressures and Impacts, 
and Social and Economic evaluation in the Baltic Sea marine region’. The project is co-financed by the EU1 
and runs from January-December 2017. 

Results from the HOLAS II project are made available at different levels of detail, and shows HOLAS II outputs 
as well as contributions of several HELCOM projects/networks/expert groups supporting HOLAS II. 

- At the lower level the most detailed information is made available, i.e. core indicator reports and fact 
sheets, to provide a specific understanding how the data and indicator evaluations going into the 
HOLAS II assessment were derived. The core indicator reports also give information on underlying 
assessment logic and approaches at indicator level. 

- The middle level gives method descriptions on the integrated and cumulative results, e.g. biodiversity 
assessment or an assessment of cumulative impacts. This is provided as supplementary information 
to the summary report. 

- The overarching level is a summary report. This report provides key messages from all parts covered 
by the HOLAS II assessment. It also includes results from other HELCOM assessments as relevant. 

All results will be made available online as web-material and as pdfs, and the summary report will also be 
printed. 

Supplementary material will be published in parallel with the summary report. The supplementary material 
will reflect the same results as presented in the summary report, however more details on the results can be 
presented. The supplementary report also give information on the assessment methods, data and indicators 
used. The more detailed results can for example be additional graphs or zoomed-in results for certain 
geographic areas. The main purpose of the supplementary material is to provide information on how the 
assessments have been carried out from a more technical perspective in order to provide full transparency 
on the methods and data used. 
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- Tentative titles of the planned supplementary material 
- Integrated assessment of biodiversity in the Baltic Sea 
- Integrated assessment of eutrophication in the Baltic Sea 
- Integrated assessment of hazardous substances in the Baltic Sea 
- Cumulative impact assessment for the Baltic Sea 
- Hydrographical impacts in the Baltic Sea 
- Cumulative impacts on the seafloor in the Baltic Sea 

This document presents the draft integrated assessment of eutrophication in the Baltic Sea. The outline has 
been agreed by IN-Eutrophication 6-2017, and accepted by HOLAS II 5-2017. 

Note, that the text in the document is to a large extent based to the previous eutrophication assessment 
2007-2011, and needs to be updated regarding the assessment results, and to some extent, also 
methodology. The maps are taken from the eutrophciation assessment dataview on 1 March 2017, and will 
be updated and edited. 

 

Action required 
The Meeting is requested to: 

− discuss the contents of the Supplementary report of eutrophication under HOLAS II, and 
− agree on the way forward in order to finalize the report 
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Eutrophication status assessment 2011-2016 
 

1. Key message 

An assessment of eutrophication status in the Baltic Sea was prepared as background information for the 
2013 HELCOM Ministerial Meeting held in Copenhagen, Denmark. The aim of the assessment was to 
provide information for followup of the progress towards reaching the ecological objectives and goals of 
the HELCOM Baltic Sea Action Plan (BSAP).  

This assessment presents the eutrophication status of the open sea areas of the Baltic Sea calculated for 
2007-2011 using the latest available data, new HELCOM eutrophication status targets and the updated 
HELCOM Eutrophication Assessment Tool (HEAT 3.0). The assessment of the open sea sub-basins was based 
on an integration of commonly agreed core indicators: inorganic nitrogen (DIN), inorganic phosphorus (DIP) 
, chlorophyll a, water transparency (Secchi depth) and oxygen conditions (oxygen debt, for six sub-basins).  

The results of ecological status for coastal waters indirectly reflect eutrophication conditions. These are 
presented where information was available. These results are based on WFD status assessments carried 
out by those HELCOM Contracting Parties that are also EU Member States.  

The entire open Baltic Sea was assessed as being affected by eutrophication. The following coastal areas 
were assessed by national authorities as having good ecological status: Orther Bucht (Germany), outer 
coastal Quark (Finland) and outer coastal Bothnian Bay, outer coastal Bothnian Sea, inner and outer coastal 
Quark (Sweden).  

This result indicates that despite measures taken to reduce external inputs of nitrogen and phosphorus to 
the sea, good status for eutrophication has not been reached yet. Nearly the entire sea area is still affected 
by eutrophication.  

The main pathways of nutrients to the sea are riverine inputs, atmospheric deposition of nitrogen to the 
water surface and direct waterborne discharges to the sea from coastal point sources, run-off from diffuse 
sources in coastal areas or discharges from ships. In addition, excess nutrients stored in bottom sediments 
can enter the water column and enhance primary production.  

Inputs of nutrients to the Baltic Sea have decreased since the late 1980s. Trends for the whole Baltic Sea 
show that flow-normalized inputs of total nitrogen and phosphorus to the Baltic Sea have decreased by 
16% and 18%, respectively, from 1994 to 2010. Changes in individual sub-basins are greater. Currently, the 
level of nutrient inputs equals the levels of loads in the early 1960s.  

Despite the reductions in inputs, the concentrations of nutrients have not declined accordingly. Since the 
previous 2003-2007 assessment, signs of declining nutrient levels have been seen in the Kattegat (dissolved 
inorganic nitrogen, DIN and dissolved inorganic phosphorus, DIP), Bornholm Basin (DIP), Northern Baltic 
Proper (DIN) and Gulf of Riga (DIN and DIP). Despite this, chlorophyll a trends still show no signs of decline 
or have increased in recent years (Bornholm Basin, Northern Baltic Proper, Bothnian Sea and Bothnian 
Bay). The long residence time of water in the open Baltic Sea as well as feedback mechanisms such as 
phosphorus release from anoxic sediments and the prevalence of blooms of nitrogenfixing cyanobacteria in 
the main sub-basins of the Baltic Sea are processes that slow down the recovery from a eutrophied state.  

Model predictions of recovery of the Baltic Sea show that once the nutrient reduction targets agreed by 
HELCOM are met, this will have a positive effect on the status of the Baltic Sea ecosystem and that the 
concentrations of nutrients will decline during the following decades. Nevertheless it will take a long time 
to reach the target levels of eutrophication status. It is therefore urgent that nutrient reduction measures 
are implemented without further delay. 

Commented [A1]: Taken into the summary report 
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2. Background 

Eutrophication in the Baltic Sea is to a large extent driven by anthropogenic enrichment of the nutrients 
nitrogen and phosphorus. Nutrient over-enrichment and/or changes in nutrient ratios cause elevated levels 
of algal and plant growth, increased turbidity, oxygen depletion in bottom waters, changes in species 
composition and nuisance blooms of algae. The main pathways of nutrients to the sea are riverine inputs, 
atmospheric deposition of nitrogen to the water surface and direct waterborne discharges to the sea either 
from coastal point sources, run-off from diffuse sources in coastal areas and discharges from ships. In 
addition, excess nutrients stored in bottom sediments can enter the water column and enhance primary 
production of plants. 

The purpose of this assessment was to present the eutrophication status of the open sea areas of the Baltic 
Sea calculated for 2007-2011 based on 1) the latest available data, 2) new HELCOM eutrophication status 
targets and 3) the updated HELCOM Eutrophication Assessment Tool (HEAT 3.0). For coastal waters, the 
results of ecological status, which indirectly reflect eutrophication conditions, were presented where 
information was available. These results were based on WFD status assessments carried out by those 
Contracting Parties that are also EU Member States. 

3. Eutrophication status 2011-2016 

3.1 Methods 

Assessment units 
The assessment is made separately for 17 open-sea and 230 coastal assessment units (figure 3, note that 
the figure is not yet updated with new assessment unit division recently agreed for Danish coastal waters), 
based on information achieved from regularly updated and commonly agreed indicators, which include 
estimates of present status as well as targets of good environmental status. The 230 coastal assessment 
units are based on “water body types” or the larger “water types” as used under the WFD, as proposed by 
the Contracting Party governing the coastal waters in question and agreed by HELCOM.  

Commented [A3]:  
- Information on sources of nutrients (brief introduction to 
the eutrophication problem, same information as in the 
Summary report) 
- Background to the integrated assessment and how it was 
developed 
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Figure 3. A map illustrating the 17 open-sea and 138 coastal assessment units (from HELCOM monitoring and assessment strategy; 
note that the map has not been updated with the recent decision on using 108 assessment units in the Danish coastal waters). 

 

Exceptions to the HELCOM assessment unit division are made in the coastal areas of Estonia (figure 4). 
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Figure 4. Exceptions to the coastal assessment unit division in Estonian coastal waters. 

 
 

 

Indicators 
The present set of HELCOM core indicators of eutrophication, together with the core indicators, fit well the 
criteria proposed by EU (Table 1). Two of the proposed three primary criteria (Nutrient concentration and 
Chlorophyll a concentration) as well as one secondary criterion are presently represented by an operational 
core indicator in all open-sea assessment units. The third primary criterion (Concentration of dissolved 
oxygen) is represented by a core indicator in 9 of the 17 open-sea assessment units. Indicators for additional 
secondary criteria are also applied in some open-sea assessment units (Number, extent and duration of 
harmful algal blooms; possibly also Species composition and abundance of macrofauna). 

Commented [A6]:  
-List of indicators 
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Table 1. The eutrophication indicators to be applied (or proposed) in HOLAS II, listed according to the criteria presented in the Draft 
Commission Decision on GES Criteria (version 10.11.2016). The table shows the proposed new criteria, whether it is primary or 
secondary (i.e. compulsory or non-compulsory), name of the indicator and information on whether it is applied for coastal or open-
sea areas.  Note that in coastal areas, the national indicators will be used, and thus each of the coastal indicators listed here will not 
necessarily apply for all coastal assessment units.  

 

 
 

Status aggregation 
In the integrated assessment, the criteria are further aggregated into criteria groups, thus adapting HEAT 
3.0 to the new Commission Decision (Figs 1-2). The elements are combined into criteria using weighted 
averaging. No averaging is needed for criteria that consist of only one indicator. Combining the criteria into 
criteria groups is also done using weighted averaging (again, no averaging is needed in the criteria groups 
that consist of only one criterion). The overall eutrophication status is determined using one-out-all-out 
between criteria groups. 

 

New criteria Criteria description Primary / 
Secondary 
criteria

Element Indicator status Indicator name Coastal / 
Open-sea

Dissolved Inorganic Nitrogen CORE Average DIN concentration in surface (0-10 m) during 
winter

Open

Dissolved Inorganic Nitrogen WFD WFD indicators on DIN collated in EUTRO-OPER Coastal

Total Nitrogen CORE Total nitrogen concentration Open

Total Nitrogen WFD WFD indicators on TN collated in EUTRO-OPER Coastal

Dissolved Inorganic Phosphorous CORE Average DIP concentration in surface (0-10 m) during 
winter

Open

Dissolved Inorganic Phosphorous WFD WFD indicators on DIP collated in EUTRO-OPER Coastal

Total Phosphorous CORE Total phosphorous concentration Open

Total Phosphorous WFD WFD indicators on TP collated in EUTRO-OPER Coastal

Chlorophyll a CORE Average chlorophyll-a concentration in the surface (1-10 
m) during summer

Open

Chlorophyll a WFD WFD indicators on chlorophyll or biovolume collated in 
EUTRO-OPER

Coastal

D5C3 Number, extent and 
duration of HAB

Secondary Harmful algal blooms CORE Cyanobacterial surface accumulations Open

Transparency of water CORE Average secchi depth during summer Open

Transparency of water WFD WFD indicators on water clarity or turbidity collated in 
EUTRO-OPER

Coastal

D5C5
Concentration of 
dissolved oxygen

Primary
Dissolved oxygen CORE Oxygen debt (below halocline) Open

Dissolved oxygen WFD WFD indicators on oxygen concentration or hypoxia 
collated in EUTRO-OPER

Coastal

D5C6 Abundance of 
oppurtunistic macroalgae

Secondary Opportunistic macrophytes WFD WFD indicators on macrophytes collated in EUTRO-OPER Coastal

D5C7 Macrophyte communities Secondary Perennial macrophytes WFD WFD indicators on macrofauna collated in EUTRO-OPER Coastal

Macrofaunal communities WFD WFD indicators on macrofauna collated in EUTRO-OPER Coastal

Macrofaunal communities CORE (proposed for 
SEA-014…017)

BQI Open
D5C8

Species composition and 
abundance of macrofauna

Secondary

D5C4
Photic limit / water 
transparency

Secondary

D5C1 Nutrient concentration Primary

D5C2
Chlorophyll a 
concentration

Primary
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Figure 1. The eutrophication assessment for open-sea areas. The proposed aggregation of elements/indicators into criteria and 
further into criteria groups takes into account the revised methodological standards (draft version 10.11.2016), applied in HEAT 
3.0. The aggregation method is marked with red text. Primary criteria and elements/indictors associated with primary criteria are 
shaded gray, whereas the secondary (=non-compulsory) criteria and their elements/indicators have no shading. The indicator 
proposed to be applied in SEA-014…017 is marked by dashed lines. See Table 1 for a closer description of elements, indicators and 
criteria. 

 

 
Figure 2. The eutrophication assessment for coastal areas (note reservation for Danish coastal waters, where WFD ecological 
quality classification might be applied). The elements/indicators are aggregated into criteria, and the criteria are aggregated 
further into criteria groups. The aggregation method is marked with red text. Primary criteria and elements/indictors associated 
with primary criteria are shaded gray, whereas the secondary (=non-compulsory) criteria and their elements/indicators have no 
shading. See Table 1 for a closer description of elements, indicators and criteria.  

 

[Indicator weighting] 

 

Commented [A7]: Insert text 
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Confidence assessment 
 

[Confidence methodology] 

Assessment data flow 
In the HELCOM data flow model for eutrophication assessments (Fig. 5, see ANNEX for closer detail), 
Contracting Parties are responsible of reporting monitoring data to the COMBINE database hosted by ICES, 
through regular reporting procedures. After receiving the data, ICES performs QA/QC checking procedures 
to the data and transfers it to the ICES database. For each eutrophication assessment period, data within 
the ICES database is extracted and is as such drawn into a separate HELCOM assessment database, also 
hosted by ICES. Additional data products, such as validated and pre-aggregated EO- or ship-of-opportunity 
data, is submitted by the provider directly to the HELCOM assessment database, without entrance to the 
ICES database. At this stage indicator aggregation and assessment results are produced dynamically using 
algorithms specified for the individual core indicators and the overall eutrophication assessment based on 
the HELCOM eutrophication assessment tool (HEAT 3.0). Visualized data products are subsequently brought 
through a review and acceptance procedure, using workflows in HELCOM Eutrophication workspace. The 
workflow is established on a Sharepoint-based Workspace, where it is possible to task the experts taking 
part in the assessment process, as well as document the progress. The HELCOM assessment database is 
being updated continuously until the acceptance at data-, indicator- and assessment levels has been 
achieved from nominated experts of the Contracting Parties.  

 
Figure 5. Proposal for data and information flow. The color of the items indicate the actor/host: Gray = Contracting Parties, Blue = 
HELCOM portal (hosted at the Secretariat), Orange = ICES, Green = Other end-users. 

Final assessment products, such as indicator maps, are produced and visualized from the database and 
made available through an interface hosted and maintained by ICES. The HELCOM web portal consists of 
the HELCOM indicator web reports and the HELCOM Map and Data service. The chart type data 
visualizations are read from the database visualized in the indicator and assessment web pages. The spatial 

Commented [A8]: Insert text 

http://www.helcom.fi/baltic-sea-trends/eutrophication/indicators/
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data (indicator maps) are read from an interface produced with ArcGIS server rest interface, possibly in the 
future also OGC WMS/WFS compatible web service. The documented interface is open and capable of 
providing data products to be visualized in data portals and visualization end-points hosted by other actors, 
e.g. HELCOM Contracting Parties national institutions, EEA and EC. 

Access to the eutrophication assessment workspace and dataview is restricted to experts named by the 
Contracting Parties to be responsible for data and assessment product review, in order not to present un-
accepted products to the public. An example of the test assessment for period 2007-2011 is public and can 
be visited at: https://portal.helcom.fi/workspaces/EUTRO-OPER-70/default.aspx . 

 

3.2  Results 

Eutrophication status 
The entire open Baltic Sea was assessed as being eutrophied (Figure 3.2.x). Certain coastal assessment units 
were determined in good environmental status, namely Swedish areas in the Bothnian Bay, Bothnian Sea 
and Kattegat. 

 

 

 

DRAFT eutrophication status in 2011-2015 expressed as Eutrophication 
Ratio, showing roughly the distance to GES (where ER = 1). Note that 
Danish coastal waters are assessed using ecological status. 

 

 

Confidence assessment 
 

The confidence of the results has been assessed at both indicator and integrated eutrophication status level 
for each open sea assessment unit. The confidence is rated according to the confidence of the indicator 
target and the availability and distribution of status data in each assessment unit during the assessment 
period 2007-2011 (Figure 4). 

 

Commented [A9]: update text 

Commented [A10]: update map, also with ecological 
status for Danish coastal waters. 
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IN-EUTROPHICATION 7-2017, 5-1 
 

 

Page 11 of 32 
 

Developing the assessment methodology 
Comparison to previous assessment methodology 

Development needs 

 

Confidence of the eutrophication assessment is High (Class I – light grey) in most of the Baltic Sea main basins and southern as well as 
western areas and Low (Class III – Black) in the Gulf of Riga. 
 
 
The confidence of the overall eutrophication assessmet was high in the open Bothnian Bay, Bothnian Sea, 
Gulf of Finland, Northern Baltic Proper, Western Gotland Basin, Eastern Gotland Basin, Gdansk Basin and 
Bornholm Sea… 
 
 

Commented [A11]: new paragraph, ionclude text if 
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Confidence for the criterium and for overall assessment: Criterium 1 nutrient concentrations (C1), criterium 2 direct eutrophication 
effects (C2) and criterium 3 indirect eutrophication effects (C3). The number of indicators (N) and the overall eutrophciation ratio (ER) 
is presented for each criterium. 
 

 
 
 

 

Interpretations and discussion 
 

- time series, comparison to previous assessments 

    

4. Input to Biodiversity assessment 

 

In order to improve the coverage of the biodiversity assessment for benthic and pelagic habitats, which are 
presently represented by a limited number of biodiversity core indicators, results from relevant WFD 
indicators in the coastal zone and Eutrophication core indicators were also included in these assessments. 

The indicators were used in the biodiversity assessment by the BEAT tool. To enable that, the following 
information was provided for each indicator: 

- ES for assessment period 
- ET 
- confidence values: 1) temporal coverage of monitoring data, 2) spatial representability of 

monitoring data, 3) accuracy of status estimate and 4) methodological confidence 
- theoretical “best” and “worst” values 

4.1 Pelagic habitats 

[insert information, content to be agreed upon] 

4.2 Benthic habitats 

[insert information, content to be agreed upon] 

 

Description C1_N C1_SCORE C2_N C2_SCORE C3_N C3_SCORE N SCORE
SEA-001 Kattegat 4 74 2 62 2 68
SEA-002 Great Belt 4 74 2 74 2 74
SEA-003 The Sound 4 24 1 27 2 30
SEA-004 Kiel Bay 2 74 2 74 2 74
SEA-005 Bay of Mecklenburg 2 74 3 74 2 74
SEA-006 Arkona Basin 2 74 3 74 2 74
SEA-007 Bornholm Basin 2 74 3 74 1 75 3 82
SEA-008 Gulf of Gdansk 4 74 3 74 1 75 3 82
SEA-009 Eastern Gotland Basin 3 74 3 74 1 75 3 82
SEA-010 Western Gotland Basin 4 74 3 74 1 75 3 82
SEA-011 Gulf of Riga 4 74 3 74 2 74
SEA-012 Northern Baltic Proper 4 74 3 87 1 75 3 87
SEA-013 Gulf of Finland 4 74 3 75 1 75 3 83
SEA-014 Åland Sea 4 50 2 24 2 100 3 58
SEA-015 Bothnian Sea 4 74 3 75 2 100 3 83
SEA-016 The Quark 4 50 2 24 1 37 3 41
SEA-017 Bothnian Bay 4 74 2 60 2 100 3 78

Commented [A13]: from bd supplementary report 
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5. Indicator evaluations 

5.1 5.1 Dissolved inorganic nitrogen (DIN) 

Of 17 open-sea sub-basins, good environmental status (GES) for DIN has been achieved only in the Gulf of 
Riga.  Though the winter-time DIN is still at elevated levels in the remaining 16 sub-basins, it has turned to 
decrease since the 1990's or the early 2000's. The confidence of the presented DIN status estimate is high 
in all 17 open sub-basins. 

 

 

 

Indicator status in 2011-2015 expressed as Eutrophication 
Ratio, showing roughly the distance to GES (where ER = 
1).  

 

 

Commented [A15]: The indicator evaluations include front 
page of indicator report, and a link further to the report. 
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- all text presented below is from previous indicator 
reports 
- the maps are from the eutrophication assessment 
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Confidence of the indicator, based on the combination of confidence of 
monitoring data and confidence of GES boundary. 

 

RELEVANCE OF THE NITROGEN INDICATOR 
Eutrophication is caused by excessive inputs of nutrients (nitrogen and phosphorus) resulting from various 
human activities. High concentrations of nutrients and their ratios form the preconditions for huge algal 
blooms, reduced water clarity and increased oxygen consumption. Long term nutrient data are key 
parameters for quantifying the effects of human activities and evaluating the success of measures 
undertaken. This core indicator focuses on one important aspect of the complex phenomenon, but does 
not alone assess the eutrophication status. 

 
 

POLICY RELEVANCE OF THE CORE INDICATOR 
 

 Primary importance Secondary importance 
BSAP segment and objective A Baltic Sea unaffected by eutrophication  
MSFD descriptor and criteria 5.1. Nutrient levels  

Other relevant legislation Water Framework Directive 
 
 

 

CITE THIS INDICATOR 
Pyhälä M, Fleming-Lehtinen V, Laamanen M, Łysiak-Pastuszak E, Carstens M, Leppänen J-M, Leujak W, 
Nausch G, 2014. Nitrogen status - HELCOM Core Indicator Report. Online. [Date Viewed], 
http://helcom.fi/baltic-sea-trends/eutrophication/indicators/DIN 

 

http://helcom.fi/baltic-sea-trends/eutrophication/indicators/DIN
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5.2 Dissolved inorganic phosphorus (DIP) 

Of 17 open-sea sub-basins, good environmental status (GES) for DIP has been achieved only in the Bothnian 
Bay and Quark. Of the remaining 15 sub-basins, in the Kattegat, Danish Straits, Bothnian Sea, Bothnian Bay 
and Gulf of Riga, winter time  turned to decrease since the 1980's or 1990's. In the Arkona Basin, Bornholm 
Basin and Gulf of Finland, DIP has continued to increase. The confidence of the presented DIP status 
estimate is high in all 17 open sub-basins. 

 

 

 

Indicator status in 2011-2015 expressed as Eutrophication 
Ratio, showing roughly the distance to GES (where ER = 1).  

 

 
 
 

 
Confidence of the indicator, based on the combination of confidence of 
monitoring data and confidence of GES boundary. 
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RELEVANCE OF THE PHOSPHORUS INDICATOR 
Eutrophication is caused by excessive inputs of nutrients (nitrogen and phosphorus) resulting from various 
human activities. High concentrations of nutrients and their ratios form the preconditions for huge algal 
blooms, reduced water clarity and increased oxygen consumption. Long term nutrient data are key 
parameters for quantifying the effects of human activities and evaluating the success of measures 
undertaken. This core indicator focuses on one important aspect of the complex phenomenon, but does 
not alone assess the eutrophication status. 

 

POLICY RELEVANCE OF THE CORE INDICATOR 
 

 Primary importance Secondary importance 
BSAP segment and objective A Baltic Sea unaffected by eutrophication  
MSFD descriptor and criteria 5.1. Nutrient levels  
Other relevant legislation Water Framework Directive  
 
CITE THIS INDICATOR 
Pyhälä M, Fleming-Lehtinen V, Laamanen M, Łysiak-Pastuszak E, Carstens M, Leppänen J-M, Leujak W, 
Nausch G, 2014. Phosphorus status  - HELCOM Core Indicator Report. Online. [Date Viewed], 
http://www.helcom.fi/baltic-sea-trends/indicators/phosphorus-dip 

 

5.3 Total nitrogen 

The assessment of total nitrogen is made as the average of total nitrogen concentration in the upper (0-10 
m) water layer throughout the year.  

Two sub-basins were found in GES during the assessment period 2007-2011: The Kattegat and Great Belt. 
The remaining sub-basins were determined below GES (table 2). 

In most of the basins the annual and summer concentrations were at a relatively equal level when 
measured annually or for summer months only (difference 0-1.5 µM). Annual concentrations were clearly 
higher than summer values in the Gulf of Riga (difference 6.2 µM), and slightly higher in the Great Belt and 
the Quark (difference 2-3 µM). 

http://www.helcom.fi/baltic-sea-trends/indicators/phosphorus-dip
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Indicator status in 2011-2015 expressed as Eutrophication 
Ratio, showing roughly the distance to GES (where ER = 1).  

 

 

RELEVANCE OF THE CORE INDICATOR 
Eutrophication is caused by excessive inputs of nutrients (nitrogen and phosphorus) resulting from various 
human activities. High concentrations of nutrients and their ratios form the preconditions for huge algal 
blooms, reduced water clarity and increased oxygen consumption. Long term nutrient data are key 
parameters for quantifying the effects of anthropogenic activities and evaluating the success of measures 
undertaken. 

POLICY RELEVANCE OF THE PRE-CORE INDICATOR 
 

  Primary importance Secondary importance 
BSAP 
Segment and 
Objective 

A Baltic Sea unaffected by eutrophication none stated 

MSFD  
Descriptors and 
Criteria 

5.1 Nutrient levels none stated 

Other relevant 
legislation: (e.g. 
WFD) 

Water Framework Directive, ecological 
status, QE4 

none stated 

 

CITE THIS INDICATOR 
 

[Author’s name(s)], [2015]. [Indicator name]. HELCOM core indicator report. Online. [Date Viewed], [Web 
link]. 

 

5.4 Total phosphorus 
The assessment of total nitrogen is made as the average of total nitrogen concentration in the upper (0-10 
m) water layer throughout the year.  
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Three sub-basins were found in GES during the assessment period 2007-2011: The Great Belt and Bothnian 
Bay. The remaining sub-basins were determined below GES (table 2). 

In most of the basins the annual averages were slightly higher than summer averages (difference < 0.20 
µM). However, in the Gulf of Riga (0.36 µM) and Gulf of Finland (difference 0.25 µM), a more clear 
difference was observed. In the Bothnian Bay, no difference could be seen in the annual and summer 
averages. 

 

 

 

Indicator status in 2011-2015 expressed as Eutrophication 
Ratio, showing roughly the distance to GES (where ER = 1).  

 

 
RELEVANCE OF THE PRE-CORE INDICATOR 
Eutrophication is caused by excessive inputs of nutrients (nitrogen and phosphorus) resulting from various 
human activities. High concentrations of nutrients and their ratios form the preconditions for huge algal 
blooms, reduced water clarity and increased oxygen consumption. Long term nutrient data are key 
parameters for quantifying the effects of anthropogenic activities and evaluating the success of measures 
undertaken. 

POLICY RELEVANCE OF THE PRE-CORE INDICATOR 
  Primary importance Secondary importance 
BSAP 
Segment and 
Objective 

A Baltic Sea unaffected by eutrophication none stated 

MSFD  
Descriptors and 
Criteria 

5.1 Nutrient levels none stated 

Other relevant 
legislation: (e.g. 
WFD) 

Water Framework Directive, ecological 
status, QE4 

none stated 

Some contracting parties regard the indicator as an indicator for D5 Eutrophication (pressure indicator), but in HELCOM CORESET II 
this indicator is regarded a biodiversity indicator evaluating the status of vegetation communities. 

CITE THIS INDICATOR 
[Author’s name(s)], [2015]. [Indicator name]. HELCOM core indicator report. Online. [Date Viewed], [Web 
link]. 
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5.5 Chlorophyll-a 
In open sea areas, good environmental status (GES) for chlorophyll-a has been achieved in the Kattegat and 
Gulf of Riga. In the remaining 15 sub-basins, GES has not been achieved. In many sub-basins  the summer-
time chorophyll-a has increased until the 1990's (Arkona Sea, Kattegat) or early 2000's (Bothnian Bay, 
Northern Baltic Proper, Gulf of Riga, and Western Gotland Basin), but turned to decrease thereafter. Only 
in the Gulf of Finland, Bothnian Sea and Eastern Gotland Basin, increase has continued. The confidence of 
the presented chlorophyll-a status estimate is low in the Gulf of Riga, Gulf of Finland, Åland Sea, Bothnian 
Sea, Quark and Bothnian Bay, due to lack of monitoring data. 

 

 

 

  

Indicator status in 2011-2015 expressed as Eutrophication Ratio, showing roughly the distance to GES (where ER = 1). 
Upper left: combined chla (summer),  bottom left: in-situ chla (summer), bottom right: EO-chla (summer). The 
combined chla is a combination of the latter two. 
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Confidence of the indicator, based on the combination of confidence of 
monitoring data and confidence of GES boundary. 

 

RELEVANCE OF THE CHLOROPHYLL-A INDICATOR 
Phytoplankton increases along with increased eutorphication, as a result of increased nutrient 
concentrations. Chlorophyll-a concentration is used as a proxy of phytoplankton biomass. This core 
indicator focuses on one important aspect of the complex phenomenon, but does not alone assess the 
eutrophication status. 

 

POLICY RELEVANCE OF THE CORE INDICATOR 
 

 Primary importance Secondary importance 
BSAP segment and objective A Baltic Sea unaffected by eutrophication  
MSFD descriptor and criteria 5.2. Direct effects of nutrient enrichment  
Other relevant legislation Water Framework Directive  

 

CITE THIS INDICATOR 
Pyhälä M, Fleming-Lehtinen V, Laamanen M, Łysiak-Pastuszak E, Carstens M, Leppänen J-M, Leujak W, 
Nausch G, 2014. Chlorophyll-a status - HELCOM Core Indicator Report. Online. [Date Viewed], 
http://www.helcom.fi/baltic-sea-trends/indicators/chlorophyll-a 

 

5.6 Secchi depth 
In open sea areas, good environmental status (GES) for water clarity has been achieved in the Kattegat and 
Bothnian Bay. In the remaining 15 sub-basins, GES has not been achieved. During the last century, the 
summer-time water clarity has decreased in all Baltic Sea areas. During the last two decades, water clarity 
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turned to an increase in the southern Baltic Sea sub-basins. The confidence of the presented water clarity 
status estimate is low in the Western Gotland Basin, Gulf of Riga, ÅlaSea and the Quark, due to lack of 
monitoring data. 

 

 

 

Indicator status in 2011-2015 expressed as 
Eutrophication Ratio, showing roughly the distance to 
GES (where ER = 1).  

 

 

 

 
Confidence of the indicator, based on the combination of confidence of 
monitoring data and confidence of GES boundary. 
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RELEVANCE OF THE WATER CLARITY INDICATOR 
Water clarity reflects eutrophication through changes in phytoplankton biomass and other small organic 
particles. Water clarity is also affected by changes in the amount of other coloured substances, unrelated to 
eutrophication. This core indicator focuses on one important aspect of the complex phenomenon, but does 
not alone assess the eutrophication status. 

 

POLICY RELEVANCE OF THE CORE INDICATOR 
 

 Primary importance Secondary importance 
BSAP segment and objective A Baltic Sea unaffected by eutrophication  
MSFD descriptor and criteria 5.2. Direct effects of nutrient enrichment  
Other relevant legislation Water Framework Directive  
 

CITE THIS INDICATOR: 
Pyhälä M, Fleming-Lehtinen V, Laamanen M, Łysiak-Pastuszak E, Carstens M, Leppänen J-M, Leujak W, 
Nausch G, 2014. Water clarity - HELCOM Core Indicator Report. Online. [Date Viewed], 
http://www.helcom.fi/baltic-sea-trends/indicators/water-clarity  

 

 

 

5.7 Cyanobacterial bloom index (CBI) 
GES was not reached in any of the sub-basins used in the indicator development, namely in the Gulf of 
Finland, Northern Baltic Proper, Eastern Gotland Basin and Western Gotland Basin. The sub-basins causing 
greatest concern regarding status of 2007-2011 were the Gulf of Finland status while the status on the 
Northern Baltic Proper, Eastern Gotland Basin and Western Gotland Basin were 10-14% below GES. The 
data sets used in the status estimation starts from year 2002, thus trends for the indicator cannot be 
assessed reliably for the time period of 2007-2011. 

The confidence of the status estimate was high for all sub-basins covered (ES score 100). The target 
confidence was moderate (ET-Score 50). Thus, the final confidence ratio (FCR) for the indicator was 75 
(high). 
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Upper left: indicator status in 2011-2015 expressed as Eutrophication Ratio, showing roughly the distance to GES 
(where ER = 1). Bottom left: in-situ cyanobacteria biomass (PEG-data, summer), bottom right: cyanobacteria surface 
accumulations (EO-data, summer). The indicator is a combination of the latter two; in areas where only one 
parameter is updated, that is used as indicator estimate. 

 

RELEVANCE OF THE PRE-CORE INDICATOR 
The indicator describes the symptoms of eutrophication in the sea areas caused by nutrient enrichment. 
Especially phosphorus load in a dominantly nitrogen-limited environment is considered the main 
anthropogenic pressure affecting the indicator. Human populations as well as anthropogenic activities such 
as agriculture and industry contribute the majority of nutrient input to the Baltic Sea. Eutrophication is 
driven by a surplus of the nutrients nitrogen and phosphorus in the sea. Nutrient over-enrichment causes 
elevated levels of algal and plant growth, increased turbidity, oxygen depletion, changes in species 
composition and nuisance blooms of algae (HELCOM, 2013). The indicator reflects also changes in the 
phytoplankton community. These are related to the changes in nutrient composition and climate, and have 
direct impact on sea-use and ecosystem service. Extensive cyanobacterial blooms have a potentially 
negative impact on the biodiversity of marine ecosystems as well as on its socio-economic value. 
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POLICY RELEVANCE OF THE PRE-CORE INDICATOR 
  Primary importance Secondary importance 
BSAP 
Segment and 
Objective 

Eutrophication: natural level of algal blooms Biodiversity: thriving and balanced communities of plants 
and animals 

MSFD  
Descriptors and 
Criteria 

5.2 1.6 

Other relevant 
legislation: (e.g. 
WFD) 

none stated none stated 

 

CITE THIS INDICATOR 
[Author’s name(s)], [2015]. [Indicator name]. HELCOM core indicator report. Online. [Date Viewed], [Web 
link]. 

 

 

5.8 Oxygen debt 
Oxygen debt is an applicable indicator in the Bornholm Basin, Western Gotland Basin, Eastern Gotland 
Basin, Northern Baltic Proper and Gulf of Finland. Good environmental status (GES) has not been achieved 
in any of these sub-basins. Oxygen debt below the halocline has increased both in the Baltic Proper and the 
Bornholm Basin since the early 1900's. The increase has been strong in the Baltic Proper, where the level 
has increased approximately 25% since the level observed under 1900-1920. The confidence of the 
presented chlorophyll-a status estimate is high in all the sub-basins where the indicator was applied. 

 

 

 

Indicator status in 2011-2015 expressed as 
Eutrophication Ratio, showing roughly the distance to 
GES (where ER = 1).  

 

 

RELEVANCE OF THE OXYGEN DEBT INDICATOR 
Organic matter decomposition to bottom waters increases along with increasing eutrophication. This leads 
to increasing oxygen consumption and subsequent decrease in bottom oxygen concentration. This core 
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indicator focuses on one important aspect of the complex phenomenon, but does not alone assess the 
eutrophication status. 

 

POLICY RELEVANCE OF THE CORE INDICATOR 
 

 Primary importance Secondary importance 
BSAP segment and objective A Baltic Sea unaffected by eutrophication  
MSFD descriptor and criteria 5.3. Indirect effects of nutrient enrichment  
Other relevant legislation Water Framework Directive  
 

CITE THIS INDICATOR 
Pyhälä M, Fleming-Lehtinen V, Laamanen M, Łysiak-Pastuszak E, Carstens M, Leppänen J-M, Leujak W, 
Nausch G, Carstensen, J. 2014. Oxygen debt - HELCOM Core Indicator Report. Online. [Date Viewed], 
http://www.helcom.fi/baltic-sea-trends/indicators/oxygen/  

 

5.9 BQI 
The Benthic Quality Index (BQI) is applied as an eutrophication indicator in the Bothnian Bay, Quark, 
Bothnian Sea and Åland Sea. Good environmental status (GES) has been achieved in these sub-basins. The 
confidence of the indicator status estimate is moderate in all the sub-basins where the indicator was 
applied. 

 

 

 

Indicator status in 2011-2015 expressed as 
Eutrophication Ratio, showing roughly the distance to 
GES (where ER = 1).  
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Confidence of the indicator, based on the combination of confidence of 
monitoring data and confidence of GES boundary. 

RELEVANCE OF THE CORE INDICATOR 
Macrozoobenthic species in the Baltic Sea include animals such as clams, mussels, worms and crustaceans. 
The animals live on the seafloor as well as burrowed into the soft sediments, thus forming an important link 
between the sediment and the water column. Macrozoobenthos also forms an important link in the marine 
food web by constituting an important food source for other animals such as fish and water birds, as well as 
acting as predators and decomposers.  

This indicator evaluates the status of the environment through an index developed to show changes in the 
abundance of sensitive species in soft sediments. Different species in the macrozoobenthic community 
display varying sensitivity to anthropogenic pressures in the environment.  

POLICY RELEVANCE OF THE CORE INDICATOR 
 Primary importance Secondary importance 
BSAP 
Segment and 
Objective 

• Thriving and balanced 
communities of plants and 
animals (biodiversity) 

• Natural Distribution and occurrence of plants and 
animals (eutrophication) 

MSFD  
Descriptors and 
Criteria 

1.6 Habitat condition 
6.2 Condition of the benthic community 

 

Other relevant legislation: EU Water Framework Directive on the ecological status of the coastal and transitional waters 

 

CITE THIS INDICATOR 
HELCOM[2015]. [Indicator name]. HELCOM core indicator report. Online. [Date Viewed], [Web link]. 

 

 

5.10 Coastal indicators 
The set of coastal indicators used in the test assessment varied substantially based on the Contracting Party 
reporting the indicators. Altogether 37 coastal indicators were reported and used. The main conclusion of 
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the test assessment in coastal areas was, that the great variation in indicators dicreases the harmony and 
comparability between the results achieved in different assessment units. 

 Some of the indicators reported by different Contracting Parties were aggregated in the assessment 
dataview into quality elements, trusting that they indicate a similar change (eg. zoobenthos quality 
element), but as they were from different assessment units, this had no effect on how they were used in 
the overall HEAT assessment.  

The most important differences in the reporting of coastal indicators could be grouped into differences in 
the following: 

1. Different indicators for same function. This was the case especially regarding indicators of 
macrovegetation, macrozoobenthos and nutrients, but to some extent also bottom oxygen and 
phytoplankton. Some contracting parties reported multiparametric indicators (in practice WFD quality 
elements), whereas others reported single indicators. 

2. In principle same indicator, but with distinctly different assessment season. Using the same 
indicator in summer, winter or annually could change the function completely. In some cases the difference 
was more subtle, in differing only by a month or two. This was common in nutrient, chlorophyll-a and 
Secchi depth indicators.   

3. Same indicator with different statistic approach. For example, the bottom oxygen indicator 
could be salinity normalized in some areas but not in others. 

4. Same indicator, but differences in target-setting principles. This seemed to be common 
especially among indicators that were not intercalibrated under WFD, such as bottom oxygen. 

5. Different reporting period. The assessment period was mostly 2007-2012, determined by the 
requirements of WFD. Some Contracting Parties were however not able to report this period, but used 
another period as close as possible. 

As a result of the variability of the coastal indicators, general Baltic-wide indicator evaluations were not 
made for coastal indicators. The indicator results are presented below. 

 

 

 
DIN (annual) 

 
DIP (annual) 
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Ntot (summer) 

 
Ntot (winter) 

 

 

 
Ptot (summer) 

 
Ptot (winter) 

 
 

   

Status of coastal nutrients. Names of indicators / quality elements are given below each map. Green = GES, red = SubGES (see 
scales in Figure 8A.1). 

 



IN-EUTROPHICATION 7-2017, 5-1 
 

 

Page 29 of 32 
 

 
Chla (annual) 

 
Phytoplankton biovolume (summer) 

 
 

 
Status of coastal phytoplankton. Names of indicators / quality elements are given below each map. Green = GES, red = SubGES (see 
scales in Figure 8A.1). 

 

 
Secchi depth (annual) 

  

 
Status of coastal Secchi depth. Names of indicators / quality elements are given below each map. Green = GES, red = SubGES (see 
scales in Figure 8A.1). 
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Status of coastal bottom oxygen. Green = GES, red = 
SubGES (see scales in Figure 8A.1). 

  

 

 
Macrovegetation Quality Element 

 
Macrovegetation Quality Element (zoom) 

 
macrophytes sheltered 

 
Benthic macroflora depth distribution 

 
F. vesiculosus depth distribution 

 

 
Proportion of perennial species 
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Furcellaria depth distribution 

 
Phytobenthos ecological quality index 

 
Depth limit of eelgrass 

Status of coastal macrovegetation. Names of indicators / quality elements are given below each map. Green = GES, red = SubGES 
(see scales in Figure 8A.1). 

 

 
Zoobenthos Quality Element 

 
 

BBI 
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KPI FDI 

Status of coastal zoobenthos. Names of indicators / quality elements are given below each map. Green = GES, red = SubGES (see 
scales in Figure 8A.1). 

 

 

 
 

References 
Anneces 
ANNEX: Eutrophication assessment manual . 

 

 

 

 

 

 

  

 

Commented [A18]: Include here a link to the 
eutrophication assessment manual. We have discussed 
earlier, it should be made accessable at 
http://helcom.fi/helcom-at-work/publications/manuals-and-
guidelines/ 
 
At present it can only be found hidden behind Finalised 
projects  eutro-oper  scroll down past eutro-oper 
extended and click ‘eutrophication assessment manual’ in 
the text. 
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