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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. In the thematic 
assessment for eutrophication it was noted that solutions for improving the eutrophication assessment of 
the basin should be identified (HELCOM 2018a). Both in the HELCOM State of the Baltic Sea report 
(HELCOM 2018b) and the Thematic assessment for eutrophication (HELCOM 2018a), it was noted that with 
the current Gulf of Finland assessment unit, the positive development in the eastern part of the gulf 
(Raateoja & Setälä 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 
(Figure 1).  

IN-Eutrophication 10-2018 took note of the presentation by Finland on the strong east-westward gradient 
in the Gulf of Finland (Presentation 6 of that meeting). The Meeting discussed problems identified with the 
current HELCOM assessment unit system and identified the Gulf of Finland as one of the assessment units 
needing further investigation. The Meeting mentioned the possibility of creating a new nested HELCOM 
assessment unit scale, which could be applied in eutrophication assessment in the future. The assessment 
units with strong gradients could be assessed with the nested approach. 

IN-Eutrophication 11-2018 agreed to form a team of experts for each subbasin with assessment unit issues, 
such as gradients. Finland was nominated as the lead country for considering the splitting of the Gulf of 
Finland assessment unit. 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.  

Action requested 

The Meeting is invited to discuss the proposal by Finland and to agree on a way forward. 

https://portal.helcom.fi/meetings/in-eutrophication%2010-2018-521/default.aspx
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F igure 1.  Core indicator  results for eutrophicat ion 2011-2016,  and changes in eutrophication rat ios s ince 2007-2011 by 
open sea sub-bas ins .  Green ci rcles denote good status and red not good status.  The corresponding integrated status 
assessment result is  shown in the last  column. Source:  HELCOM State of the Baltic Sea Report  2018 (HELCOM 2018b).   
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Proposal for division of the Gulf of Finland assessment unit 

Introduction 
The proposed assessment sub-unit division is to be based on gradients in relevant environmental 
parameters, including salinity, bottom water oxygen, nutrients and chlorophyll-a. In the absence of clear 
spatial thresholds, and presence of notable temporal variation, also practical aspects were considered, such 
as: the positions of nationally applied coastal water type borders, nationally applied open-sea division and 
the division applied in the Gulf of Finland Year assessment (Raateoja & Setälä 2016). 

The proposal for new assessment units is given in Figure 2. The proposed borders are as follows: 

SEA-013A / Gulf of Finland Western 
Sub-unit is separated from SEA-014 / Northern Baltic Proper by the current assessment unit border. 
The eastern border was drawn to match the coastal assessment units (= WFD water types and 
waterbodies, Fig.11), as a transect starting from the border of the Finnish coastal WFD water types 
Lounainen ulkosaaristo and Suomenlahden ulkosaaristo and ending at the border of the Estonian 
waterbodies Kolga Bay and Muuga-Tallinn-Kagumäki Bay. 
 
SEA-013B / Gulf of Finland Central 
The eastern border follows from Ust-Luga to Gogland island the border used in the Gulf of Finland 
year assessment and applied by the Russian State Hydrometeorological University (Fig. 13). North  
from Gogland, the border was drawn to match the border of Finnish coastal waterbodies Loviisa-
Porvoo  and Pyhtää-Kotka ulko. The western border is the border to SEA-013A, described above. 
 
SEA-013C / Gulf of Finland Eastern 
The eastern border is from the Gulf of Finland year assessment, also applied by the Russian State 
Hydrometeorological University (Fig.13). It separates the inner estuary of River Neva from the 
current assessment unit. The western border is the border to SEA-013B, described above. 

 
Figure 2.  Proposal  for  sp l i tt ing  the current HELCOM Gulf of F inland open-sea assessment unit into three assessment 
units:  SEA-013A/ Gulf of F in land Western,  SEA-013B/ Gulf of  F in land Centra l  and SEA-013C/ Gulf of  F in land Eastern.  The 
blue area shows the extent of  the current HELCOM assessment unit SEA-013 and green l ines show the Estonian and 
Finnish coastal  waterbodies  and Russ ian coasta l  waters.  
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Environmental and hydro-morphological considerations  

In the west, the Gulf of Finland is connected to the Gotland basin without any major sills (Figure 3), and in 
the east, the gulf receives large freshwater inflow from River Neva. The gulf forms a transition zone of 
these confronting water masses, resulting in considerable gradients in several physiochemical parameters, 
including salinity, nutrients, bottom oxygen and chlorophyll-a. These gradients set the need for splitting the 
gulf into subunits for achieving more realistic view of the current eutrophication state of the Gulf. Separate 
threshold values are needed for the western and eastern parts.  

Salinity in the Gulf of Finland has a considerable east-west gradient (Figure 4). The halocline is generally 
located in depths between 60-80 m in the Gotland Basin, and it extends to the deepest parts of the western 
and middle Gulf of Finland. The gradient is modified by temporal variability in the river runoff and the wind 
pattern and major Baltic inflows which push saline deep water to the Gulf of Finland. The saline deep water 
from the Northern Gotland Basin is poor in oxygen, affecting the near bottom water oxygen concentration 
in the western part of the gulf (Figure 5). Winter dissolved inorganic nitrogen concentrations increase from 
west to east with increasing freshwater influence (Figure 6). Winter dissolved organic phosphorus also 
increase from west to east in the western part of the gulf, but a decrease can be during some years be seen 
east from the Finnish waters (Figure 7, Raateoja and Setälä 2016).  

 
Figure 3.  Bathymetry  of the Gulf of  F inland frp,  VELMU depth model  and the current  l imits of the HELCOM Gulf  of 
F inland open-sea assessment unit.   
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F igure 4.  Sa l in i ty in  the Gulf of  F in land in  winters  2015 and 2016 in  the bottom water and on a cross-section through the 
gulf.   

 

  

  
 F igure 5.  Oxygen concentrat ion in  the bottom water in  the Gulf  of F inland in  summers  2014-2017.   
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F igure 6.  Winter dissolved inorganic ni trogen (DIN) concentrations in  the Gulf of  F in land in 2014 and 2015.  

 
F igure 7.  Winter dissolved inorganic phosphorus (DIP) concentartions  in the Gulf  of F inland in 2014 and 2015.  

The mean chlorophyll-a concentrations are highest on coastal areas, especially in the eastern end of the 
gulf (Figure 8). Elevated chlorophyll-a concentrations are generally encountered in the inner estuary off the 
Neva Bay, which is currently included in the open-sea assessment unit (Figure 3).  

Chlorophyll-a histograms for 20K grid cells, based on satellite data for assessment periods in 2007-2009 
(Figure 9), were used in cluster analysis for the Northern Baltic Proper and Gulf of Finland. Based on the 
cluster analysis, the Gulf of Finland could be divided into three distinct areas (Figure 10).  
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F igure 8.  The geometr ic  mean of ch lorophyl l-a concentrat ion in Ju ly-August for the GOF on years a) 2009,  b)  2010,  and c) 
2011.    

 
F igure 9.  Histograms produced using EO observat ions of  ch lorophyl l-a for 20K gr id  cel ls  for assessment per iods,  years 
2007-2009.  Source:  Keto V,  Att i la  J ,  F leming V.  EUTRO-OPER -project report /HELCOM 
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F igure 10.  Cluster analysis  for chlorophyl l-a in the Åland Sea,  Ba lt ic Proper  and Gulf  of F inland assessment units,  based 
on h istograms of chlorophyl l-a values  in each 20K gr id cell .  Data for the assessment period (months 6-9)  for  each year 
were used and cells  with  less than 20 000 data points were ignored.  Colors  represent  uniform groups  based on the 
cluster analys is.  

 

Practical considerations 
 

WFD coastal water type limits 
HELCOM open-sea assessment unit limits for the Gulf of Finland do not match with the limits of Finnish and 
Estonian coastal WFD water bodies and types (Figure 11), potentially leading to some interpretation 
problems between different assessments. This inconsistency could be in partly by synchronizing the 
borders of the national coastal water types and the open-sea assessment areas.   

 

 
F igure 11.  The assessment units used in HOLAS I I  eutrophication assessment:  HELCOM Gulf of F inland open-sea 
assessment unit with  Finnish coastal  WFD watertypes  and Estonian coasta l  WFD water bodies.  Russian coasta l  waters 
were not assessed.  Source:  HELCOM Map and data  serv ice  
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Region divisions used in the Gulf of Finland year assessment 
The assessment on the environmental state of the Gulf of Finland in 1996 – 2014 (GOF year assessment) 
was produced in cooperation by scientists from Estonia, Finland and Russia (Raateoja and Setälä 2016). In 
the assessment, the open-sea area was divided into western, middle and eastern regions (Figure 12). For 
eutrophication parameters, the eastern part of the gulf was divided into regions as presented in Figure 13. 
The limits used for the chlorophyll-a satellite data, which follow the general region division of the 
assessment, are presented in Figure 14.  

 

 
F igure 12.  The d iv is ion of  sampling stat ions into regions  in the Gulf of F in land year  assessment.  The offshore area was 
div ided into three parts (west,  middle,  east).   
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F igure 13.  Div is ion of the eastern part of  the Gulf of  F in land used in  Russ ian State Hydrometeorologica l  Univers i ty and in  
the Gulf  of F inland assessment 1996-2014.  Source:  Gulf of F inland assessment (Raateoja & Setä lä 2016).  

 

 

 

F igure 14.  Div is ion of the Gulf  of F in land used for EO data in the Gulf  of F inland assessment 1996-2014,  with region 
div is ion used in the assessment.   

 

Setting the new borders 
 

Figure 15 combines the possible borders presented above, considered for the proposed assessment unit 
division. The proposal consists altogether of four borders: 
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1) SEA-012 / SEA-013A follows the present border of SEA-012 / SEA-013. 
 

2) SEA-013A / SEA-013B: The border is proposed to continue the borders of the national coastal water 
types; starting from the border of Lounainen ulkosaaristo and Suomenlahden ulkosaaristo in the 
north and ending at the border of Kolga Bay and Muuga-Tallinn-Kagumäki Bay in the south. This 
differs slightly from the equivalent Gulf of Finland year border, but produces a more harmonious 
division, and is also in line with the prevailing counter-clockwise currents through the Gulf 
(Leppäranta & Myrberg 2009).  

 

3) SEA-013B / SEA-013C: The border is proposed to follow the western border of area IIIb  in the Gulf 
of Finland Year assessment from Ust-Luga to Gogol Island,  and to continue from Gogol Island to 
the border of Finnish coastal waterbodies  Loviisa-Porvoo and Pyhtää-Kotka ulko (Figure 2). As 
above, the deviation from the Gulf of Finland year border allows for more harmonious division and 
follows the prevailing counter-clockwise currents.   
 

4) SEA-013C / Russian coastal waters: The border will be in line with the border of the areas IIIa and II 
in the GOF year assessment, and exclude the area in the inner estuary from the current SEA-013 
assessment unit. This border would include Seskar Basin (area east of Seskar Island), which has 
gradually decreasing depth, and works as a transition zone of the area frequently impacted by the 
Gotland Basin waters and the area where estuarine impact dominates (Raateoja & Setälä 2016). 
The area east from this transect is proposed to be assessed as part of Russian coastal waters. 

 

 
Figure 15.  The current HELCOM Gulf  of F inland open-sea assessment unit and selected l imits/  borders considered in  the 
proposal for new assessment units (SEA-013A Gulf of F in land Western,  SEA-013B Gulf  of F inland Central  and SEA-013C 
Gulf of F in land Eastern):  Borders  used for satel l i te  ch lorophyl l-a data in the Gulf of F in land Year  assessment (F igure 14),  
borders used for eutrophicat ion parameters in the Gulf  of F in land Year  assessment (F igure 13) and Finnish and Estonian 
coasta l  WFD waterbodies and Russ ian coastal  waters.  Also prox imate trans ition zones  based on chlorophyll-a cluster 
analys is (F igure 10) are included.   
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