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Background 
HOD 51-2016 (outcome para 6.10) adopted GES-boundaries for the core indicator ‘State of the soft-bottom 

macrofauna community’ (BQI) for the assessment units Åland Sea (4.0), Bothnian Sea (4.0), The Quark (4.0), 

Bothnian Bay (1.5), taking note of the study reservation on the indicator by Denmark and further noted that 

Denmark currently takes part in the development of the indicator and GES-boundaries for additional areas. 

State and Conservation 5-2016 (outcome para 4J.28) endorsed the GES boundary and sensitivity values for 
the Gulf of Bothnia and endorsed the proposed approach for defining the GES boundary values for the 
other assessment units using calculated sensitivity values and the use of either of the two approaches for 
setting the GES boundary value as presented in the document. Germany stated that it endorses the 
approach in principle but cannot take a position on the GES approach. Furthermore Germany sees the need 
to check at some stage whether the method is consistent with the WFD methods used for macro 
zoobenthos because the draft Commission Decision requires consistent assessments of coastal and open 
sea areas.  

State and Conservation 5-2016 (outcome para 4J.29) invited Contracting Parties to nominate national 
experts by 18 November 2016 to complete the work of determining the BQI GES boundary values and 
calculating the indicator. The meeting welcomed the offer by Finland to carry out the centralized 
calculations of BQI, and that the nominated experts should be involved in verifying the calculations. The 
meeting requested Contracting Parties that have not submitted data to the HELCOM COMBINE database to 
do so without further delay. The meeting noted the information by Sweden that the nationally defined 
boundary values for the offshore assessment units can be adjusted if proposals to do so arise from the 
expert work to establish regional GES boundary values. The meeting noted the comment by Denmark that 
national tests on whether data can be applied to the indicator need to be completed before agreement on 
the indicator. The meeting agreed to endorse the final proposals on GES boundaries intersessionally.  

National experts were nominated to complete the work on the indicator by Denmark, Estonia, Finland, 

Latvia, Lithuania, Germany, Poland and Sweden. The experts developed the GES boundary proposals for the 

additional assessment units at two online meetings (30 November and 20 December).  

The online meetings agreed on the approach to define GES boundaries and concluded that GES boundaries 

cannot be set for areas below the halocline frequently affected by hypoxia. Instead, these areas should be 

assessed by the ‘Oxygen debt’ indicator.  

This document presents the GES boundary proposal for endorsement for the core indicator ‘State of the 
soft-bottom macrofauna community’ developed by the nominated experts after State and Conservation 5-
2016. 
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Table 1 in the document has been updated 23.1.2017 with revised GES boundaries for Northern Baltic 
Proper and comments from the validation tests against the national coastal approaches. For Arkona Basin, 
Bornholm Basin and Eastern Gotland Basin agreements on the proposed GES has not been found. Updates 
in Table 1 are made with red font color. 
 

Action requested 
The Meeting is invited to endorse the GES boundary values for the additional assessment units for the core 

indicator ‘State of the soft-bottom macrofauna community’ 
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Endorsement of GES boundary for core indicator ‘State of the soft-bottom 

macrofauna community’ 
HELCOM TAPAS benthic indicator WS 1-2016 agreed to explore two methods for setting GES boundaries for 

the ‘State of the soft-bottom macrofauna community’ core indicator: 1) the so called Finnish WFD 

approach, where the median of the top 10% values from long-term data is used as reference value and 

status classes defined following the WFD recommendations, and 2) the so called Swedish approach, where 

stations in areas with no or low pressure are considered to be in good status. Taking into account the 

natural variability at the stations considered to be in good status, deviations from this are considered to be 

sub-GES. 

The nominated experts evaluated these approaches during the first online meeting 30 November 2016 (see 

Annex 1), and concluded that with the data available and time restrictions to finalize the GES calculation 

the Finnish approach is to be preferred at this stage. Finland made GES proposals based on this approach 

using the large data set collected for the work to calculate species sensitivity values for the Baltic Sea 

(Schiele et al. 2016). It was noted that for calculation of GES for the open sea areas, inner coastal areas and 

stations with taxa associated with phytobenthic communities should be excluded. Thus, as a general rule 

stations shallower than 10 m were excluded. In addition inner archipelago and inner coastal areas in 

Finland, Sweden and Germany were excluded as well as station shallower than 20 m from the Lithuanian 

and Latvian coasts in the Eastern Gotland Basin. In the Gulf of Riga stations shallower than 15 m and 

stations situated in transitional waters were excluded. On the Estonian coast, areas from the photic zone 

(modeled) were excluded. 

The second online meeting 20 December (see Annex 2) evaluated the proposed GES calculations. The 

meeting considered that the proposed GES boundaries cannot be applied in areas frequently impacted by 

hypoxia, as it is not possible to set an appropriate reference value as I required in the Finnish approach. 

Thus it was decided that areas below the halocline in Gulf of Finland, Northern Baltic Proper, Eastern and 

Western Gotland Basin, Gdansk Basin and Bornholm Basin should not be included in this indicator, but 

these areas should be represented by the ‘Oxygen debt’ indicator in the assessment of benthic habitat. 

Further, the meeting noted that there was a large overlap between the different subsets (see Annex 3 for 

definitions of subsets) especially in the southern Baltic Sea as a result of that the measured salinity at the 

sampling occasion was used for defining to which subset the samples belonged. As the salinity fluctuates 

depending on inflows of saline water, this meant that samples from the same station were assigned to 

different subsets depending on sampling time. To avoid this it was decided that a static bottom salinity map 

should be used to assign the stations to correct subsets. It was considered that the EUSeaMap is 

appropriate to use in the open sea areas. It was also noted that stations from Kattegat should be excluded 

when calculating GES.  

Taking the recommendations from the second online meeting into account, GES boundaries were 

calculated for the subsets (Table 1), and communicated with the nominated experts via e-mail. In sub-

basins where several subsets are used, normalization using the maximum BQI value (see annex 3) and the 

GES value is to be applied when combining the results in the assessment. Due to time restrictions all 

nominated experts have not been able to confirm the proposed GES, but final confirmations are expected 

before the S&C 5E-2017 meeting. 
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Table 1. Assessment unit and subset specific GES boundaries for the indicator. 

Assessment 
unit (offshore 

only scale 3) 

Countries 
bordering 
the 
assessment 
unit 

Sensitivity 
value 

GES 
boundary 
approach  

GES 
boundary 
value 

Comment 

Kattegat 
Denmark, 
Sweden 

NA NA NA Not assessed in HOLAS II 

Great Belt Denmark 
DK national 
approach 

DK 
national 
approach 

DK 
national 
value 

Currently available 2 HAPS stations 
not sufficient to assess in HOLAS II. 
Only a few datapoints available in 
the Schiele et al 2016 datasets of 
relevance, so applicability of these 
sensitivity values should be further 
verified before use. 

The Sound 
Denmark, 
Sweden 

NA NA NA 
Not assessed in HOLAS II, border 
adjustment to be discussed 

Kiel Bay 
Denmark, 
Germany 

Schiele et al 
2016 

Statistical 
10% 
approach 

  

EUSeaMap used, thus only subsets 
2, 3 and 4 relevant.  

    – subset 2    7.22 

    – subset 3   5.44 

    – subset 4   4.52 

Bay of 
Mecklenburg 

Denmark, 
Germany 

Schiele et al 
2016 

Statistical 
10% 
approach 

  

EUSeaMap used, thus only subsets 
2, 3 and 4 relevant.  

    – subset 2   7.22 

    – subset 3   5.44 

    – subset 4   4.52 

Arkona Basin 
Denmark, 
Sweden, 
Germany 

Schiele et al 
2016 

Statistical 
10% 
approach 

  
EUSeaMap used, thus only subsets 

4 and 5 relevant.  
A common approach for has not 

been agreed on. 
    – subset 4   4.52 

    – subset 5   2.69 

Bornholm 
Basin 

Denmark, 
Germany, 
Poland, 
Sweden 

Schiele et al 
2016 

Statistical 
10% 
approach 

  

Indicator only applicable above 
halocline. Excluding stations below 

halocline (>50 m) and using 
EUSeaMap salinities results in only 
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    – subset 4   4.52 
few samples in subsets 4 and 6. 
Thus it is proposed to use only 

subset 5 in Bornholm Basin.  
A common approach for has not 

been agreed on. 

    – subset 5   2.69 

    – subset 6   2.71 

Gdansk Basin 
Poland, 
Russia 

Schiele et al 
2016 

Statistical 
10% 
approach   

Indicator only applicable above 
halocline. Currently no monitoring 
data available above halocline in 

the assessment period      – subset 8   1.81 

Eastern 
Gotland 
Basin 

Estonia, 
Latvia, 
Lithuania, 
Poland, 
Russia, 
Sweden 

Schiele et al 
2016 

Statistical 
10% 
approach 

  

Indicator only applicable above 
halocline.  

 
A common approach for subset 8 
has not been agreed on, thus no 
agreement on E Gotland Basin. 

    – subset 8   1.81 

    – subset 9   2.1 
Subset 9 validated with LT national 
value and a good match with the 
proposed GES was found.  

Western 
Gotland 
Basin 

Sweden 
Leonardsson 
et al 2009 

SE 
approach 

SE 
boundary Indicator only applicable above 

halocline  

        4.0 

Gulf of Riga 
Estonia, 
Latvia 

Schiele et al 
2016 

Statistical 
10% 
approach 

  Need to be confirmed by EE and LV 
experts. 

Subset 13 show good correlation 
with EE ZKI index, GES validation 

still needed 

    – subset 12   1.59 

    – subset 13   1.07 

Northern 
Baltic Proper 

Estonia, 
Finland, 
Sweden 

Leonardsson 
et al 2009 

SE 
approach 

 SE 
boundary 

Indicator only applicable above 
halocline. Monitoring data in the 
assessment period only available 

from Sweden.     
 

  4.0 

Gulf of 
Finland 

Estonia, 
Finland, 
Sweden, 
Russia 

Schiele et al 
2016 

Statistical 
10% 
approach  

  

Excluding stations below halocline 
(>60 m) and using EUSeaMap 
salinities places all stations in 
subset 11 (i.e. subset 10 is not 

used). Although inconsistency in 
sensitivity values between FI and 

Schiele subset 11 is found, the 
correlation between BBI and BQI is 
good. The proposed GES is slightly 
stricter than the FI GES in coastal 

areas and can be used as an 

    – subset 11   0.93 
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interim approach. 

    – subset 13   1.07 
Subset 13 show good correlation 
with EE ZKI index, GES validation 

still needed 

Åland Sea 
Finland, 
Sweden 

Leonardsson 
et al 2009 

Agreed 4.0 Adopted by HOD 51-2016 

Bothnian Sea 
Finland, 
Sweden 

Leonardsson 
et al 2009 

Agreed 4.0 Adopted by HOD 51-2016 

The Quark 
Finland, 
Sweden 

Leonardsson 
et al 2009 

Agreed 4.0 Adopted by HOD 51-2016 

Bothnian Bay 
Finland, 
Sweden 

Leonardsson 
et al 2009 

Agreed 1.5 Adopted by HOD 51-2016 
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Annex 1 

BQI meeting memo 30.11.2016 
Chair: Finland Henrik Nygård 

Participants: Germany Alexander Darr, Denmark Grete E. Dinesen, Estonia Kristjan Herkul, Sweden Mats 

Blomqvist, Poland Elżbieta Łysiak-Pastuszak, Andrzej Osowiecki 

Secretariat: Ulla Li Zweifel, Lena Avellan 

 

General 

The meeting noted that the GES boundary values need to be considered by the extraordinary State and 

Conservation online meeting 26 January 2017 in order to be used in HOLAS II by mid-2017. The proposals 

have to be submitted to the meeting by the latest on 5 January 2017 (3 weeks before the meeting). 

The meeting recalled agreements from the HELCOM TAPAS workshop in Tallinn, that in order to provide an 

indicator assessment in time for HOLAS II by mid-2017 the calculated sensitivity values from Schiele et al 

2016 will be used in the offshore assessment units except for the northernmost where Finnish-Swedish 

values are agreed to be used.  

Denmark stated a general concern for using only BQI in the HELCOM assessments, as a Danish study in their 

offshore muddy areas did not find a relevant signal in BQI in relation to fishing pressures.  

Sweden informed that in the Kattegat area a weak but significant response has been found between BQI 

and fishing pressure, and that for other Baltic Sea areas the fishing pressure is generally not the most 

significant pressure.  

It was recalled that the confidence of the calculated GES boundary and the indicator evaluation need to be 

included in the core indicator report.  

 

GES boundary approach 

The meeting considered the two alternative methods for defining GES boundary values, i.e. 1) the one 

applied in Sweden by defining baseline areas and 2) the one applied in Finland by calculating a boundary 

based on all available data. 

The meeting agreed that the most pragmatic approach that is now to be taken for the remaining 

assessment units is the approach 2, i.e. calculating a statistical boundary based on all available data that 

has been compiled in the Schiele et al 2016 dataset and defined in 19 sub-sets based (based on depth, 

salinity, sampling method), and thanked Finland for the willingness to calculate centrally the boundaries for 

the relevant sub-sets.  

In order to ensure that the GES boundary values are relevant and calculated based on a representative 

dataset, the meeting further agreed on the following points: 

- Very shallow coastal stations with vegetation associated fauna should be excluded from the Schiele 

et al 2016 dataset before calculation. For Finland, Sweden and Germany this will be done by 

excluding stations in the inner coastal zone WFD assessment units. Estonia will provide a shapefile 

where the photic zone is defined and based on this information stations will be excluded. Any other 

coastal exclusions needed, are to be informed to Finland (Henrik.nygard@ymparisto.fi) 

mailto:Henrik.nygard@ymparisto.fi
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- When all exclusions have been done, a histogram of the BQI values per sub-set should be checked 

to ensure that sufficient data from good conditions is included 

- Ensure that different GES boundary values are calculated for datasets below- and above the 

permanent halocline  

- Noting that it is expected that expert judgement might need to be used to set the GES boundary 

values for sub-sets below the halocline as it is not likely that sufficient good status values would be 

available in the dataset 

 

Assessment protocol step to ensure representativity 

The assessment should be calculated for representative stations as for a sub-area within an assessment 

unit, e.g. for stations below and above the permanent halocline. When several subsets of sensitivity values 

are used in an assessment unit, indicator values need to be normalized to assess the distance to the GES 

boundary. This can be done using the GES boundary and minimum and maximum values of the indicator. It 

was noted that maximum values will be challenging to define, but the reference value as defined in GES 

boundary approach 2 could be used as a proxy for maximum value. As the monitoring stations are not 

randomly distributed within the assessment unit averaging across all stations is not adequate, but the 

assessment unit need to be divided into sub-areas. To bring together the values for the whole assessment 

unit the sub-areas are equally weighted. To ensure consistency, the sub-areas within the assessment units 

are to be defined centrally based on the indicator assessment dataset.  

 

Indicator assessment 

The indicator will be calculated on the data extracted from COMBINE, complemented with Estonian data 

and other needed complements for the assessment period 2011-2015. The dataset to be used for the 

calculation of the indicator is to be completed before the end of the year. 

The Danish monitoring data are publically available. Danish monitoring is carried out by taking (7-10) HAPS 

corer samples (each of an area of 0.0143 m2, thus the area of 7 HAPS samples are approx. 0.1 m2). These 

could potentially  be pooled before included in an assessment, to be considered as one “proxy-Van Veen” 

sample of 0.1 m2). However, due to the smaller sampling area and volume, some of the larger sized 

organisms which are sampled by the Van Veen grab will never occur in the HAPS samples, and thus will be 

underrepresented. The 2 HAPS stations currently available from the Great Belt are not considered sufficient 

to assess this area. 

German data for Kiel Bay is still needed before an assessment can be made, if only the currently available 

two COMBINE stations are available then it is not possible to assess the area. 

 

Agreed next steps and deadlines 

2 December provide national rules for excluding coastal data from the Schiele et al 2016 dataset for sub-set 

specific GES boundary calculation to Finland (Henrik.nygard@ymparisto.fi).  

9 December Finland will provide the sub-set calculated GES boundary values to countries for consideration.  

In the period 9-20 December Sweden and Finland will make a proposal on the sub-areas of the assessment 

units based on the assessment dataset in order to define the areas to be used in the equal—weighting 

approach.  
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14 December deadline for submitting any additional data for the assessment dataset. Finland will provide 

the required format of the data in which Finland is willing to receive the additional data. The meeting noted 

that with the currently available two COMBINE stations it is not sufficient to assess the Kiel Bay, additional 

German data could also be included for Mecklenburg Bay, Arkona Basin and Eastern Bornholm Basin. 

Latvian data is not in COMBINE, to check if additional data is expected. 

20 December at 10:00-13:00 HKI time (9:00-12:00 CET) on-line meeting to confirm the GES boundary 

proposal to be submitted to State and Conservation extraordinary meeting on 26 January 2017. 
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Sub-basin Countries 
bordering the 
basin 

Sensitivity 
value 

GES boundary 
approach  

GES 
boundary 
value 

Comment 

Kattegat 
(not assessed) 

Denmark, 
Sweden 

-  -  -  Not assessed in 
HOLAS II 

Great Belt Denmark Schiele et al 
2016 
– sub-set XX 

  Currently available 
2 HAPS stations not 
sufficient to assess 

The Sound Denmark, 
Sweden 

Schiele  
– sub-set XX 

-  -  Border adjustment 
to be discussed 
Not assessed in 
HOLAS II 

Kiel Bay Denmark, 
Germany 

Schiele  
– sub-set XX 

  Currently available 
2 stations not 
sufficient to assess, 
additional DE data 
needed 

Bay of 
Mecklenburg 

Denmark, 
Germany 

Schiele  
– sub-set XX 

   

Arkona Basin Denmark, 
Sweden, 
Germany 

Schiele  
– sub-set XX 

   

Bornholm 
Basin 

Denmark, 
Germany, 
Poland, Sweden 

Schiele  
– sub-set XX 

   

Gdansk Basin Poland, Russia Schiele  
– sub-set XX 

   

Eastern 
Gotland Basin 

Estonia, Latvia, 
Lithuania, 
Poland, Russia, 
Sweden 

Schiele  
– sub-set XX 

   

Western 
Gotland Basin 

Sweden Leonardsson 
et al 2009 

   

Gulf of Riga Estonia, Latvia Schiele  
– sub-set XX 

   

Northern Baltic 
Proper 

Estonia, Finland, 
Sweden 

Schiele  
– sub-set XX 

   

Gulf of Finland Estonia, Finland, 
Sweden, Russia 

Schiele  
– sub-set XX 

   

Åland Sea Finland, Sweden Leonardsson 
et al 2009 

Agreed 4.0  

Bothnian Sea Finland, Sweden Leonardsson 
et al 2009 

Agreed 4.0  

The Quark Finland, Sweden Leonardsson 
et al 2009 

Agreed 4.0  

Bothnian Bay Finland, Sweden Leonardsson 
et al 2009 

Agreed 1.5  
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Annex 2 

BQI meeting memo 20.12.2016 
Chair: Finland Henrik Nygård 

Participants: Germany Alexander Darr, Sweden Mats Blomqvist, Poland Elżbieta Łysiak-Pastuszak, 

Lithuania Darius Daunys (part of the meeting) 

Secretariat: Lena Avellan, Ulla Li Zweifel 

 

General 

Noted that at the HOD 51-2016 meeting the general study reservations by Germany (outcome para 6.5) 

and Denmark (outcome para 6.8) were lifted. The meeting adopted the proposed GES boundary values for 

Åland Sea, Bothnian Sea, The Quark, Bothnian Bay (outcome para 6.10). Furthermore Denmark still has a 

study reservation in place for the core indicator ‘State of the soft-bottom macrofauna community’ however 

that if the results for the HOLAS II are considered as intermediate/test results, then Denmark can support 

the use of the indicator for HOLAS II purposes (outcome para 6.22, 6.23). 

Discussion on applicability of the indicator in the area above and below the halocline in the Baltic proper 

The status of the seafloor below halocline is controlled by climatic effects, with an added eutrophication 

effect. For areas below halocline, the status is most relevantly monitored by oxygen concentration 

measurements. The core indicator ‘Oxygen debt’ is specifically developed to assess the area below the 

halocline.  

The area below the halocline was considered to be in good status until the early 1990s both in the northern 

and southern areas of the Baltic Proper. For example in the south eastern Gotland Basin some 7-8 benthic 

macrozoospecies were present and rather abundantly. Currently the areas are oxygen depleted, and only 

occasionally oxygenated due to saline inflows which are mainly climatically controlled.  

There are only a small number of monitoring stations available (both historically and during HOLAS II 

assessment period) for which macrozoobenthic data is available in the area below the halocline. Taken the 

scarcity of the data and the stochasticity of the oxygen inflows, the relevance of a threshold value 

calculated using the method of statistically determining the 10% from all available data for the area below 

the halocline is considered doubtful. It is not clear what the threshold would signify and how the 

assessment outcome should be interpreted, especially in relation to anthropogenic pressures.  

The meeting concluded that currently it is only possible to develop a relevant indicator concept for the 

area above the halocline for the Baltic Proper, i.e. the assessment units ‘Gulf of Finland’, ‘Northern Baltic 

Proper’, ‘Western Baltic Proper’, ‘Bornholm Basin’, ‘Gdansk Basin’, and ‘Eastern Gotland Basin’. As a proxy 

for the halocline, the 60 meter depth limit (also applied in the relevant Schiele et al 2016 sub-sets) is used 

in the central Baltic Sea and Gulf of Finland, whereas in the Bornholm Basin 50 m is applied as the depth 

limit. In the area above the halocline the indicator is considered to respond to the anthropogenic pressure 

of eutrophication in a relevant manner.  

The importance of also considering the currently poor status of the areas below the halocline is underlined. 

The BQI indicator should be integrated with the oxygen debt indicator in order to achieve a representative 

assessment of the status of the whole benthic area in the Baltic Proper in the HOLAS II assessments. 

Within assessment unit variability 

https://portal.helcom.fi/meetings/HOD%2051-2016-400/MeetingDocuments/Outcome_HOD%2051-2016.pdf
http://helcom.fi/baltic-sea-trends/indicators/oxygen/
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The assessment units are relatively large areas and within one area the macrofauna community differs due 

to environmental factors. Using specific sensitivity values aim to take some of this variability into account, 

however the approach of the indicator does not take all small scale variability into account. When 

presenting the key message map of the indicator, it is clear that the message is a generalization. In the core 

indicator report, more detailed results can also be displayed in the “Results” section, even for specific 

stations if considered important for the indicator.  

Correcting monitoring stations for salinity using static bottom salinity modelled map 

The same station is included in more than one sub-set in Shiele et al 2016 in the south western assessment 

units, i.e. Arkona Basin, Bay of Mecklenburg, Kiel Bay, Bornholm Basin. This is due to the salinity being 

determined on the sampling occasion, and the salinity has changed over the years. This becomes 

problematic when selecting the species’ sensitivity value for the area as the sensitivity value is calculated 

for each species for each sub-set and when considering a certain area there can be more than one 

calculated sensitivity value available for the same species.  

The meeting concluded to use a static bottom salinity modelled map to assign stations to one salinity 

group. The sub-sets and respective sensitivity values will not be changed. Using the salinity map will merely 

determine which sensitivity value to use in which area. Germany will look for the best available salinity map 

nationally. If a relevant shapefile cannot be found before 3 January, then the EUSeaMap salinity map will be 

used which is considered to be suitable for use in the offshore waters.  

The meeting further concluded that when recalculating the threshold values for the concerned assessment 

units once the stations have been corrected for salinity, in sub-sets 2,3,4,5 the stations in the Kattegat and 

the Belt should be excluded.  

Assessment work in January 2017 

Correspondence discussions during early January are considered the best approach to carry out the 

assessments. If there is a need, then an online meeting can be arranged.  

 

Table 1. Assessment unit specific GES boundary values for the indicator. Text in red identifies conclusions from meeting 20.12.2016 

Assessment 
unit 
(offshore only 
scale 3) 

Countries 
bordering 
the 
assessment 
unit 

Sensitivity 
value 

GES 
boundary 
approach  

GES 
boundary 
value 

Comment 

Kattegat Denmark, 
Sweden 

NA NA NA Not assessed in HOLAS II 

Great Belt Denmark DK 
national 
approach 

DK 
national 
approach 

DK 
national 
value 

Currently available 2 HAPS stations not 
sufficient to assess in HOLAS II.  
Only a few datapoints available in the 
Schiele et al 2016 datasets of relevance, 
so applicability of these sensitivity values 
should be further verified before use. 

The Sound Denmark, 
Sweden 

NA NA NA Not assessed in HOLAS II  
Border adjustment to be discussed 
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Kiel Bay Denmark, 
Germany 

Schiele et al 
2016 
– sub-set 2  

Statistical 
10% 
approach 

To be 
recalculated 

Static salinity map to be used to 
determine the salinity grouping of 
the station. If salinity is >18 psu, 
then the station should belong to 
sub-set 3.  
Exclude stations from Kattegat and 
Belt from sub-sets 2,3,4,5 

– sub-set 3 To be 
recalculated 

– sub-set 4 To be 
recalculated 

– sub-set 5 To be 
recalculated 

Bay of 
Mecklenburg 

Denmark, 
Germany 

Schiele et al 
2016 
– sub-set 2 

Statistical 
10% 
approach 

To be 
recalculated 

Static bottom salinity map to be 
used to determine the salinity 
grouping of the station. If salinity is 
>18 psu, then the station should 
belong to sub-set 3.  
Exclude stations from Kattegat and 
Belt from sub-sets 2,3,4,5 

– sub-set 3 To be 
recalculated 

– sub-set 4 To be 
recalculated 

– sub-set 5 To be 
recalculated 

Arkona Basin Denmark, 
Sweden, 
Germany 

Schiele et al 
2016 
– sub-set 3 

Statistical 
10% 
approach 

To be 
recalculated 

Static bottom salinity map to be 
used to determine the salinity 
grouping of the station.  
Exclude stations from Kattegat and 
Belt from sub-sets 2,3,4,5 
SE will compare the proposed 
threshold values to nationally 
applied WFD values for outer 
coastal areas to substantiate the 
threshold.  

– sub-set 4 To be 
recalculated 

– sub-set 5 To be 
recalculated 

– sub-set 6 To be 
recalculated 

Bornholm 
Basin 

Denmark, 
Germany, 
Poland, 
Sweden 

Schiele et al 
2016 
– sub-set 4 

Statistical 
10% 
approach 

To be 
recalculated 

Static bottom salinity map to 
recalculate sub-sets 4, 5 and 6 
Kattegat values from sub-set 4 to 
be excluded 
Indicator only applicable above 
halocline 
Noted that the sensitivity values of 
Monoporeia affinis in different 
subsets applicable to the 
assessment unit requires special 
attention 

– sub-set 5 To be 
recalculated 

– sub-set 6 To be 
recalculated 

Gdansk 
Basin 

Poland, 
Russia 

Schiele et al 
2016 
– sub-set 8 

Normalized 
GES 
boundary 
from the 
sub-set 
dataset 

1.81 Indicator only applicable above 
halocline  
Normalize the BQI values using sub-
set 8 sensitivity values, so that the 
maximum value is 1 and minimum 
0, and GES in between (typically 
0.3/0.4). Normalized assessment to 
be made against this threshold. 

Eastern 
Gotland 
Basin 

Estonia, 
Latvia, 
Lithuania, 
Poland, 
Russia, 

Schiele et al 
2016 
– sub-set 8 

Statistical 
10% 
approach 

1.81 Indicator only applicable above 
halocline  
Histograms for subsets 8 and 9 
indicate that the statistical 
threshold setting method should 
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Sweden – sub-set 9 2.108 work well, however recognizing 
that several stations are located in a 
restricted geographical area. 
To check the value against 
Lithuanian values, taking note to 
use comparable sensitivity values 
SE to calculate BQI values with SE 
sensitivity values for the sub-set 8 
and compare the values to the GES 
boundary value calculated using the 
10% statistical approach to 
substantiate the threshold and 
ensure comparability with national 
outer coastal values.  

Western 
Gotland 
Basin 

Sweden Leonardsson 
et al 2009 

SE 
approach 

SE 
boundary 
4.0 

Indicator only applicable above 
halocline  

Gulf of Riga Estonia, 
Latvia 

Schiele et al 
2016 
– sub-set 12 

  Left open as participants from the 
concerned Contracting Parties were 
not at the meeting. 
 
Appropriateness of the proposed 
boundary to be considered, 
developed based on the subsets 
and the statistical 10% approach, 
however histogram for sub-set 12 is 
such that it is not clear if the 
approach can be used to find a 
relevant threshold value.  
EE and LV experts to conclude on 
the appropriateness of the 
proposed value. 

– sub-set 13  

Northern 
Baltic Proper 

Estonia, 
Finland, 
Sweden 

Schiele et al 
2016 
– sub-set 8 

Statistical 
10% 
approach 

1.8 Indicator only applicable above 
halocline 
 

– sub-set 9 2.1 

Gulf of 
Finland 

Estonia, 
Finland, 
Sweden, 
Russia 

Schiele et al 
2016 
– sub-set 10 

Statistical 
10% 
approach  

To be 
recalculated 

Values to be recalculated based 
stations above the halocline (60 m), 
and compared to FI WFD outer 
coastal values 
Gulf of Finland 
Sub-set 10 contains several stations 
that are currently anoxic. The GES 
boundary is proposed to be defined 
by only considering the time period 
1986-1999 when the conditions 
were better. Compared to when the 
full dataset is considered and the 
histogram shows a lot of zero 
values, the recalculated histogram 
for the restricted time period looks 
more normally distributed. The 
approach seems relevant. A final 

– sub-set 11 To be 
recalculated 

– sub-set 13 To be 
recalculated 
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step to complete is to also do the 
same for sub-sets 11 and 13. 
Furthermore FI will compare the 
proposed value against national 
‘outer coastal’ values for BBI using a 
regression approach. EE will be 
consulted.   
 

Åland Sea Finland, 
Sweden 

Leonardsson 
et al 2009 

Agreed 4.0 Adopted by HOD 51-2016 

Bothnian Sea Finland, 
Sweden 

Leonardsson 
et al 2009 

Agreed 4.0 Adopted by HOD 51-2016 

The Quark Finland, 
Sweden 

Leonardsson 
et al 2009 

Agreed 4.0 Adopted by HOD 51-2016 

Bothnian 
Bay 

Finland, 
Sweden 

Leonardsson 
et al 2009 

Agreed 1.5 Adopted by HOD 51-2016 
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Annex 3 
Overview of the Schiele-subsets and GES proposals based on the so-called Finnish 
approach 
Henrik Nygård, SYKE, updated 5.1.2017 
 
 
Data used: 
-The data that was collected for the Schiele et al. 2016 paper 
-The 2011-2015 data extracted from the COMBINE database (FI, SE, DE, LT, PL, DK) 
-Estonian data (sent by Kristjan Herkül) 
-Latvian data for the Gulf of Riga (sent by Vadim Jermakovs) 
-Additional German data from 2011-2015 (sent by Alexander Darr). 
-Additional Lithuanian data from 2011-2015 (sent by Darius Daunys)  
 
Coastal stations with fauna not relevant for the open sea (limnic, associated with phytobenthos) 
were excluded as summarized below: 
 
Germany: inner coastal waters. 
Sweden: inner coastal waters and outer coastal waters shallower than 10 m. 
Finland: inner coastal waters and outer coastal waters shallower than 10 m. 
Estonia: modeled photic area. 
Lithuania: coarse sediments and stations shallower than 20 m. 
Latvia: Stations in transitional waters and shallower than 15 m (Gulf of Riga), 20 m (Eastern 
Gotland Basin). 
For other countries I did not get any suggestions on what to exclude, so I excluded all stations 
shallower than 10m. 
 
Sample data was used and recalculated to a sampling area of 0.1 m2. For Danish Haps corer 
samples 7 samples were pooled. Apart from pooling the Haps corer samples no aggregations for 
sampling events or stations are made. 
 
BQI was calculated according to the Leonardsson et al. 2009 formula and the proposed GES 
boundaries based on the Finnish WFD method. Shortly, from the whole set of BQI values per 
subset, the median of the highest 10 % is set as the reference value. 10th percentile of the highest 
10 % is set as High/Good boundary and values below this are split into five classes. The upper two 
of these classes are defined as the Good class and the GES boundary is set here (i.e. 3/5 of the 
H/G boundary). 
 
Below are plotted histograms for all subsets (excluding the north area). The blue line represent the 
reference value, the red line the top 10% and the green line the proposed GES boundary. On the 
station maps the BQI values are split into five equally sized classes (not to be mixed with any 
status classification) to illustrate in which areas high/low values are found. 
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Subset 
number Subset area 

Subset 
salinity 
range 
[psu] 

Subset 
depth 
range 

Subset 
mesh 
size 

[mm] Proposed GES Reference Max 

1 Kattegat,Great 
Belt, The Sound, 

≥30  1 8.75 14.97 17.52 

2 Kattegat,Great 
Belt, The Sound, 
Kiel Bay, Bay of 
Mecklenburg, 

18-30 <20m 1 7.22 12.57 16.25 

3 Kattegat,Great 
Belt, The Sound, 
Kiel Bay, Bay of 
Mecklenburg, 
Arkona Basin, 

Bornholm Basin 

18-30 >20m 1 5.44 10.55 19.57 

4 Kattegat,Great 
Belt, The Sound, 
Kiel Bay, Bay of 
Mecklenburg, 
Arkona Basin, 

Bornholm Basin 

10-18  1 4.52 8.12 12.48 

5 The Sound, Kiel 
Bay, Bay of 

Mecklenburg, 
Arkona Basin, 

Bornholm Basin 

7.5-10  1 2.69 4.64 5.70 

6 Arkona Basin, 
Bornholm Basin 

5-7.5  1 2.71 4.73 5.93 

7 Norther Baltic 
Proper, Eastern 
Gotland Basin, 

Western Gotland 
Basin, Gdansk 

Basin 

5-18 >60m 1 - - - 

8 Norther Baltic 
Proper, Eastern 
Gotland Basin, 

Western Gotland 
Basin, Gdansk 

Basin, 

5-18 <60m 1 1.81 3.33 4.45 

9 Norther Baltic 
Proper, Eastern 
Gotland Basin, 

Western Gotland 
Basin, Gdansk 

Basin 

5-18 <60m 0.5 2.11 3.68 4.47 

10 Gulf of Finland, 
Gulf of Riga 

7.5-10  1 - - - 

11 Gulf of Finland, 
Gulf of Riga 

5-7.5  1 0.93 1.67 3.04 

12 Gulf of Finland, 
Gulf of Riga 

5-7.5  0.5 1.59 2.77 3.96 
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13 Gulf of Finland, 
Gulf of Riga 

5-7.5  0.25 1.07 2.00 2.94 
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Subset 7 will not be used (below halocline). 
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HISTOGRAM AND MAP NOT UPDATED AFTER RECALCULATIONS. Subset 10 will not be used. 
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MAP NOT UPDATED AFTER RECALCULATIONS 
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MAP NOT UPDATED AFTER RECALCULATIONS 
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MAP NOT UPDATED AFTER RECALCULATIONS 
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