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Background 

During the HOLAS II process, assessing the eutrophication status of the Gulf of Finland was found 
problematic due to considerable east-west gradients in environmental parameters. Using the current Gulf 
of Finland assessment unit, the positive development in the eastern part of the gulf (Kauppila et al. 2016), 
achieved by reduced phosphorus loading, was masked by increased phosphorus concentrations in the 
western part of the assessment unit, caused by the inflow of deep saline water (HELCOM 2018h, HELCOM 
2018i). It was noted that solutions for improving the eutrophication assessment of the basin should be 
identified (HELCOM 2018h). Revisiting the Gulf of Finland assessment unit was also included in the topics 
with highest priority in the work plan for future work on HELCOM eutrophication indicators, agreed by HOD 
57- 2019.  

IN-Eutrophication 19-2021 took note of the proposal on splitting the Gulf of Finland, as presented by 
Finland, and of supporting information on the environmental conditions of the Gulf of Finland with respect 
to eutrophication assessment by Russia and Estonia. The Meeting discussed possible divisions of the basin 
with respect to the hydrographical conditions and bathymetry and decided to submit a proposal to 
HELCOM STATE & CONSERVATION 14-2021, after the details have been discussed and agreed upon 
intersessionally between participants from Contracting Parties sharing borders with the assessment unit.  

A proposal to adjust the eastern border of Gulf of Finland open-sea assessment unit (SEA-013) and splitting 
the remaining area into two smaller open-sea units (SEA-013A and SEA-013B) at the HELCOM assessment 
level 4 (HELCOM subbasins with coastal WFD water types of water bodies as defined in the HELCOM 
Monitoring and Assessment Strategy), applied only to the eutrophication assessment, was presented by 
Finland to STATE & CONSERVATION 14-2021 (document 4J-90 to that meeting). STATE & CONSERVATION 
14-2021 agreed to re-classify the eastern area of the assessment unit as coastal and transitional waters (as 
proposed in document 4J-90), pending agreement by Russia. Furthermore, the meeting agreed to split the 
remaining open-sea assessment unit into two smaller units, according to the division proposed in 
document 4J-90. This change will be applied in HOLAS III, with the caveat that if no threshold values can be 
established for the new areas prior to HOLAS III it will revert to using the threshold values used in HOLAS II 
for the purposes of the assessment.  

This document presents proposals for thresholds for core indicators Dissolved inorganic nitrogen (DIN), 
dissolved inorganic phosphorus (DIP), total nitrogen (TN), total phosphorus (TP), chlorophyll-a and water 
clarity and pre-core indicator cyanobacterial bloom index for the new SEA-013A and SEA-013B assessment 
units.  
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Action requested 
 
 The Meeting is invited to:  
 

− Consider the proposed thresholds for SEA-013A and SEA-013B for the eutrophication indicators  
 Dissolved inorganic nitrogen (DIN) 
 Dissolved inorganic phosphorus (DIP) 
 Total nitrogen (TN) 
 Total phosphorus (TP) 
 Chlorophyll-a  
 Water clarity 
 Cyanobacterial bloom index  

− Agree on a way forward for submitting a proposal for the thresholds to STATE & CONSERVATION 
15-2021  
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Scaling targets for the proposed Gulf of Finland level 4 assessment units SEA-013A and SEA-
013B 
 

Background 

During the HOLAS II process, assessing the eutrophication status of the Gulf of Finland was found 
problematic due to considerable east-west gradients in environmental parameters. Using the current Gulf 
of Finland assessment unit, the positive development in the eastern part of the gulf (Kauppila et al. 2016), 
achieved by reduced phosphorus loading, was masked by increased phosphorus concentrations in the 
western part of the assessment unit, caused by the inflow of deep saline water (HELCOM 2018h, HELCOM 
2018i). It was noted that solutions for improving the eutrophication assessment of the basin should be 
identified (HELCOM 2018h). Revisiting the Gulf of Finland assessment unit was also included in the topics 
with highest priority in the work plan for future work on HELCOM eutrophication indicators, agreed by HOD 
57-2019.  

IN-Eutrophication 19-2021 took note of the proposal on splitting the Gulf of Finland, as presented by 
Finland, and of supporting information on the environmental conditions of the Gulf of Finland with respect 
to eutrophication assessment by Russia and Estonia. The Meeting discussed possible divisions of the basin 
with respect to the hydrographical conditions and bathymetry and decided to submit a proposal to 
HELCOM STATE & CONSERVATION 14-2021, after the details have been discussed and agreed upon 
intersessionally between participants from Contracting Parties sharing borders with the assessment unit.  

A proposal to adjust the eastern border of Gulf of Finland open-sea assessment unit (SEA-013) and splitting 
the remaining area into two smaller open-sea units (SEA-013A and SEA-013B) at the HELCOM assessment 
level 4 (HELCOM subbasins with coastal WFD water types of water bodies 2018 as defined in the HELCOM 
Monitoring and Assessment Strategy), applied only to the eutrophication assessment, was presented by 
Finland to STATE & CONSERVATION 14-2021 (document 4J-90 to that meeting). STATE & CONSERVATION 
14-2021 agreed to re-classify the eastern area of the assessment unit as coastal and transitional waters (as 
proposed in document 4J-90), pending agreement by Russia. Furthermore, the meeting agreed to split the 
remaining open-sea assessment unit into two smaller units, according to the division proposed in 
document 4J-90 (Figure 1). This change will be applied in HOLAS III, with the caveat that if no threshold 
values can be established for the new areas prior to HOLAS III it will revert to using the threshold values 
used in HOLAS II for the purposes of the assessment.  

This document presents proposals for thresholds for core indicators Dissolved inorganic nitrogen (DIN), 
dissolved inorganic phosphorus (DIP), total nitrogen (TN), total phosphorus (TP), chlorophyll-a, water clarity 
and cyanobacterial bloom index for the new SEA-013A and SEA-013B assessment units.  
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Figure 1. The new open-sea assessment units for the Gulf of Finland, SEA-013A and SEA-013B, as agreed by STATE & 
CONSERVATION 14-2021. Reclassification of areas II and IIIa as coastal/ transitional waters is pending agreement by 
Russia 

Estimating thresholds for the new level 4 assessment units SEA-013A and SEA-013B 

Thresholds for core indicators  
We propose new thresholds for DIP, TN, TP, cyanobacterial bloom index (CyaBI) and water clarity, based on 
rescaling of old thresholds. For chlorophyll-a and DIN, we distinguished minimum and maximum values 
between which the thresholds should be set. These values, together with justification, are shown in Tables 
1-2. 

The agreed thresholds for core indicators chlorophyll-a, water clarity, TN, TP, DIN and DIP in SEA-013 are 
based on the modelling results obtained in Targrev project (HELCOM 2013), also taking advantage of the 
work carried out during the EUTRO PRO process and national work for EU WFD (HELCOM 2018 a-f). The 
final threshold values were set through an expert evaluation process done via intersessional activity to 
develop core eutrophication indicators (HELCOM CORE EUTRO). In the expert evaluation process, Targrev 
estimates for the Gulf of Finland open-sea assessment unit (SEA-013) were adopted directly for DIP, TN, TP, 
and water clarity, whereas more ambitious thresholds stemming from the earlier EUTRO PRO work were 
adopted for DIN and chlorophyll-a (ANNEX 1).  

In Targrev project, targets were originally modelled for spatial units defined for the ecological model 
BALTSEM (so-called BALTSEM-basins). The spatial distributions of targets were later rescaled for HELCOM 
assessment units (HELCOM 2013 annex F), so that they could be used for assessment purposes. The same 
rescaling (with the same dataset) was now repeated for calculating new threshold estimates for the 
assessment units SEA-013A and SEA-013B (Table 1). 

The agreed thresholds for chlorophyll-a and DIN for SEA-013 differ considerably from the ones obtained in 
Targrev project. To reach the present level of ambitiousness, rescaling present HELCOM thresholds instead 
of Targrev estimates was found appropriate. This was done by applying the Targrev gradient for readjusting 
the present threshold for the new assessment units: 

1) ETH= ETT* ETH_SEA-013/ ETT_SEA-013, 
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where ETH= rescaled HELCOM threshold, ETT= rescaled Targrev estimate based on the spatial model, ETH_SEA-

013= agreed threshold for SEA-013 and ETT_SEA-013= target for SEA-013 obtained in Targrev project.   

For SEA-013A, the rescaled HELCOM thresholds for DIN and chlorophyll-a fell below the thresholds for 
Northern Baltic Proper (SEA-012). Based on early data and model results, this is against the natural gradient 
(HELCOM 2013, Fleming-Lehtinen et al. 2008). Thus, estimates for SEA-013A should be set at minimum 0.1 
units above the estimates in SEA-012. Furthermore, their upper limit should be at minimum 0.1 units below 
the present threshold for SEA-013.  

Since the coastal areas are naturally under higher impact of land-based nutrient loading, also the level of 
eutrophication related parameters is higher in the coastal than open-sea areas. Thus, the thresholds for 
SEA-013A and SEA-013 should not be higher (lower for secchi) than for the adjacent coastal waterbodies/ 
water types. 
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Table 1) Proposed thresholds for core indicators chlorophyll-a (chl-a), dissolved inorganic nitrogen (DIN), dissolved inorganic phosphorus (DIP), total nitrogen (TN), total phosphorus (TP) and 
water clarity (secchi) in the new Gulf of Finland assessment units SEA-013A and SEA-013B with justifications. Targets proposed by Targrev project and agreed HELCOM thresholds for SEA-013 
are also given, as well as the Targrev estimates rescaled for the new assessment units from the Targrev spatial distributions of targets (HELCOM 2013 annex F). For DIN and chl-a indicators the 
SEA-013 Targrev targets differed considerably from the agreed HELCOM thresholds, and therefore rescaled HELCOM thresholds were also derived by applying the Targrev gradient to readjust 
the HELCOM thresholds. The last two columns present the HELCOM thresholds for the adjacent sea-area, Northern Baltic Proper (SEA-012) and the Estonian and Finnish WFD thresholds for the 
surrounding coastal areas. 

Indicator Assessment 
unit 

Proposed 
threshold 

Justification SEA-013 
Targrev 
target 
(ETT_SEA-013) 

HELCOM 
threshold 
(ETH_SEA-013) 

Rescaled 
Targrev 
estimate 
(ETT) 

Rescaled 
HELCOM 
threshold  
(ETH) 

SEA-012 
HELCOM 
threshold  

Coastal WFD 
thresholds 

chl-a SEA-013A 1.8-1.9 Present SEA-013 thresholds were not adopted from 
Targrev (ANNEX 1). Ambitious: Rescaled HELCOM 
threshold. Less ambitious: Rescaled Targrev estimate. 
Consideration: SEA-013A should’t be below adjacent SEA-
012 or above the threshold for SEA-013. Open-sea 
thresholds should not be above adjacent coastal 
thresholds. 

< 4.03* 2.0 < 3.2 1.6 1.7 FI:2.3-2.5, EE 2.7 
 SEA_013B 2.2-2.4   < 4.4 2.2  FI: 2.5, EE 3.7 

DIN SEA-013A 3.0-3.7 Present SEA-013 thresholds were not adopted from 
Targrev (ANNEX 1). Ambitious: Rescaled HELCOM 
threshold. Less ambitious: Rescaled Targrev estimate. 
Consideration: SEA-013A should’t be below adjacent SEA-
012 or above the threshold for SEA-013. 

6.31 3.80 4.1 2.5 2.9 NA 
 SEA_013B 4.3-7.1   7.1 4.3   

DIP SEA-013A 0.39 Accept rescaled Targrev thresholds 0.59 0.59 0.39 - 0.25 NA 
 SEA_013B 0.68    0.68    
TN SEA-013A 18.7 Accept rescaled Targrev thresholds <21.37* 21.3 < 18.7 - 16.2 FI: 20.7-23.2, EE: 22.8 
 SEA_013B 22.3    < 22.3   FI: 23.2, EE: 26.8 
TP SEA-013A 0.51 Accept rescaled Targrev thresholds <0.55* 0.55 < 0.51 - 0.38 FI:0.58- 0.65 EE: 0.72 
 SEA_013B 0.56    < 0.56   FI: 0.65 EE: 0.84 
secchi SEA-013A 5.9 Accept rescaled Targrev thresholds 5.50 5.5 5.9 - 7.1 FI:4-4.4, EE: 4.5 
 SEA-013B 5.3    5.3   FI:4.4, EE: 3.6 
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Thresholds for cyanobacterial bloom index  
The cyanobacterial bloom indicator is formed of two parameters which are both applicable in the Gulf of 
Finland (HELCOM 2018g): cyanobacterial surface accumulation (CSA) and cyanobacterial biomass. Both 
parameters have assessment unit -specific threshold values, and the final threshold of the indicator is the 
average of the parameter specific normalized thresholds. Indicator values above the threshold indicate 
good status. The threshold values for SEA-013 have been set by combining statistical analysis of long-term 
data with expert judgement. For both parameters, the thresholds were based on time periods in the 
available datasets, where the respective parameter indicated low bloom intensity. These periods were 
primarily identified using shift detection method, and for assessment units where no such periods could be 
distinguished, the lowest quartile method was used. 

Cyanobacterial biomass -parametre 
Long-term data on in-situ observations of cyanobacteria biomass 1990-2015, collated by the HELCOM PEG 
group (Wasmund et al. 2015), was used for setting the agreed HELCOM thresholds for cyanobacterial 
biomass (HELCOM 2018g). For the Gulf of Finland (SEA-013), the average biomass of 1993-1997 was used as 
the threshold, based on the shift detection method.  

For setting thresholds for SEA-013A and SEA-013B (Table 2), the data used for threshold setting for SEA-013 
was updated to include Finnish open-sea data from stations LL3A and LL7 that was missing from the original 
data set (delivered to PEG by Finland), and the updated data was divided to the new assessment units 
(Figure 2). Thresholds were derived from the assessment unit specific average biomasses from the period 
with low bloom intensity (1993-1997) and normalized following the original threshold setting approach for 
SEA-013.   

Figure 2. Timeseries of the cyanobacterial biomass in the SEA-013A and SEA-013B assessment units in the Gulf of 
Finland from 1990-2014 (data: HELCOM PEG group). The period with low bloom intensity (1993-1997), identified with 
shift detection method for SEA-013, is highlighted.  
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Cyanobacterial surface accumulation -parametre (CSA) 
Satellite-based time series on Fraction with Cyanobacterial Accumulations (FCA) from 1979-2014 (Kahru 
and Elmgren 2014) was used for setting the agreed CSA thresholds for SEA-013 (HELCOM 2018g). The 
period with low bloom intensity (1979-1996 for SEA-013) was identified based on shift detection limit, and 
the average normalized FCA from the period with low intensity was converted to CSA using basin specific 
linear models between the two data sets (Anttila et al. 2018). 

For rescaling the threshold for SEA-013A and SEA-013B, the same dataset as for SEA-013 was cropped to 
the new assessment units, and the thresholds were calculated as averages of the period with low bloom 
intensity (1979-1996, Figure 3, Table 2), following the original threshold setting procedure for SEA-013.   

Figure 3. Timeseries of the Fraction with Cyanobacterial Accumulations (FCA) in the SEA-013A and SEA-013B 
assessment units in the Gulf of Finland from 1979-2020 (Data: Mati Kahru). The period with low bloom intensity (1979-
1996), identified with shift detection method for the Gulf of Finland (SEA-013), is highlighted. Normalized FCA values 
were converted to CSA with linear models (Anttila et al. 2018).   
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Table 2) Proposed normalized thresholds for core indicator Cyanobacterial bloom index in the new Gulf of Finland 
assessment units SEA-013A and SEA-013B, based on average cyanobacterial biomasses and surface accumulations 
during period of low bloom intensity (1993-1997), following the original threshold setting approach for SEA-013. The 
mean values for periods of low bloom intensity and the normalized thresholds for SEA-013 are also shown. The 
threshold for Cyanobacterial bloom index is the average of the thresholds for the two parameters.  

Indicator 
component 

Assessment 
unit 

Proposed 
normalized 
threshold 
(rescaled 
HELCOM 
threshold) 

Justification Mean of the 
period of 
low bloom 
intensity  

Mean of the 
period of 
low bloom 
intensity  
SEA-013 

HELCOM 
threshold 
normalized 
SEA-013 

Cyanobacterial 
biomass 

SEA-013A 0.83 Accept rescaled threshold 218 µg L-1 218 µg L-1 0.83 

SEA-013B 0.84 Accept rescaled threshold 187 µg L-1   
Cyanobacterial 
surface 
accumulation 
(CSA) 

SEA-013A 0.93 Accept rescaled threshold 5.0 %1  0.96 
SEA-013B 0.97 Accept rescaled threshold 2.0 %1   

Cyanobacterial 
bloom index 

SEA-013A 0.88 Accept rescaled threshold   0.90 

 SEA-013B 0.91 Accept rescaled threshold    
1) Fraction with cyanobacterial accumulations (FCA). Normalized FCA values were converted to CSA with 
linear models (Anttila et al. 2018). 

Oxygen debt 
We propose that the oxygen debt indicator is applied only in SEA-013A, applying the present threshold 
agreed for SEA-013.  

Status of the core indicator oxygen debt has been evaluated jointly for the Baltic Proper and the Gulf of 
Finland, and it is applicable for the western and middle parts of the Gulf, where there is a prominent 
halocline (Alenius et al. 2016). The threshold for SEA-013 is therefore applicable for the new assessment 
unit SEA-013A. The strength of salinity stratification decreases towards east, and in the eastern part, where 
there is no permanent halocline, near bottom water oxygen indicator, which is being developed in the IN-
Eutrophication group, would provide a better solution than the oxygen debt indicator.  

 

  



IN-EUTROPHICATION 21-2021, 4-1 
 

 

 

Page 10 of 10 
 

 

References: 
Alenius, P., Myrberg, K., Roiha, P., Lips, U., Tuomi, L., Pettersson, H., Raateoja, M. (2016). Gulf of Finland physics. In 
Raateoja, M., Setälä, O. (eds): The Gulf of Finland assessment. Reports of the Finnish Environment Insitute 27:2016. 

Fleming-Lehtinen, Laamanen, V. M., Kuosa, H., Haahti, H., Olsonen, R. (2008). Long-term development of inorganic 
nutrients and chlorophyll a in the open northern Baltic Sea. Ambio 37:86–92. 

HELCOM (2013) Approaches and methods for eutrophication target setting in the Baltic Sea region. Balt. Sea Environ. 
Proc. No. 133.  

HELCOM (2018a). Total nitrogen. HELCOM core indicator report. Online. 2.7.2021, https://helcom.fi/wp-
content/uploads/2019/08/Total-nitrogen-HELCOM-core-indicator-2018.pdf. ISSN 2343-2543 

HELCOM (2018b). Total phosphorus. HELCOM core indicator report. Online. 2.7.2021, https://helcom.fi/wp-
content/uploads/2019/08/Total-phosphorous-HELCOM-core-indicator-2018.pdf. ISSN 2343-2543 

HELCOM (2018c). Dissolved inorganic nitrogen (DIN). HELCOM core indicator report. Online. 5.7.2021, 
https://helcom.fi/wp-content/uploads/2019/08/Dissolved-inorganic-nitrogen-DIN-HELCOM-core-indicator-2018.pdf. 

HELCOM (2018d). Dissolved inorganic phosphorus (DIP). HELCOM core indicator report. Online5.7.2021, 
https://helcom.fi/wp-content/uploads/2019/08/Dissolved-inorganic-phosphorus-DIP-HELCOM-core-indicator-2018.pdf. 

HELCOM (2018e). Chlorophyll a. HELCOM core indicator report. Online5.7.2021, https://helcom.fi/wp-
content/uploads/2019/08/Chlorophyll-a-HELCOM-core-indicator-2018.pdf. 

HELCOM (2018f). Water clarity. HELCOM core indicator report. Online. 5.7.2021, https://helcom.fi/wp-
content/uploads/2019/08/Water-clarity-HELCOM-core-indicator-2018.pdf 

HELCOM (2018g). Cyanobacteria bloom index. HELCOM pre-core indicator report. Online. 2.7.2021, 
https://helcom.fi/wp-content/uploads/2019/08/Cyanobacterial-bloom-index-HELCOM-pre-core-indicator-2018.pdf 

HELCOM (2018h): HELCOM Thematic assessment of eutrophication 2011-2016. Baltic Sea Environment Proceedings 
No. 156. 

HELCOM (2018h): State of the Baltic Sea – Second HELCOM holistic assessment 2011-2016. Available 
at: www.helcom.fi/baltic-sea-trends/holistic-assessments/state-of-the-baltic-sea-2018/reports-and-materials/ 

Kauppila P., Eremina T.R., Ershova A.A., Maximov A., Lips I., Lips U., Alasalmi H., Anttila S., Attila J., Bruun J.E., 
Kaitala S., Kallio K., Keto V., Kuosa H., Pitkänen H., Lange E. (2016). Chlorophyll a and phytoplankton blooms. In: The 
Gulf of Finland assessment. Reports of the Finnish Environment Insitute. Helsinki, p. 114-123. 

https://helcom.fi/wp-content/uploads/2019/10/BSEP133.pdf
https://helcom.fi/wp-content/uploads/2019/10/BSEP133.pdf
https://helcom.fi/wp-content/uploads/2019/08/Total-nitrogen-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Total-nitrogen-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Total-phosphorous-HELCOM-core-indicator-2018.pdf.%20ISSN%202343-2543
https://helcom.fi/wp-content/uploads/2019/08/Total-phosphorous-HELCOM-core-indicator-2018.pdf.%20ISSN%202343-2543
https://helcom.fi/wp-content/uploads/2019/08/Dissolved-inorganic-nitrogen-DIN-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Dissolved-inorganic-phosphorus-DIP-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Chlorophyll-a-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Chlorophyll-a-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Water-clarity-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Water-clarity-HELCOM-core-indicator-2018.pdf
https://helcom.fi/wp-content/uploads/2019/08/Cyanobacterial-bloom-index-HELCOM-pre-core-indicator-2018.pdf
http://stateofthebalticsea.helcom.fi/about-helcom-and-the-assessment/acknowledgements/www.helcom.fi/baltic-sea-trends/holistic-assessments/state-of-the-baltic-sea-2018/reports-and-materials/

	Background
	Action requested
	Scaling targets for the proposed Gulf of Finland level 4 assessment units SEA-013A and SEA-013B
	Background
	Estimating thresholds for the new level 4 assessment units SEA-013A and SEA-013B
	Thresholds for core indicators
	Thresholds for cyanobacterial bloom index
	Cyanobacterial biomass -parametre
	Cyanobacterial surface accumulation -parametre (CSA)

	Oxygen debt
	References:


