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Background 
The indicator ‘Zooplankton mean size and total stock’ was adopted for publication by HELCOM HOD 48-2015, 
with the understanding that the GES boundary values will be calculated specifically for each sub-basin in 
accordance with the agreed protocol as a step in the continued work as recommended by STATE & 
CONSERVATION 2-2015. 
 
This document provides an update on the calculated GES boundary values for selected assessment units 
carried out during the 30 November – 1 December 2015 meeting of the ZEN ZIIM project, which was attended 
by representatives from all Contracting Parties of HELCOM except Estonia and Russia. GES boundary values 
for four assessment units have been calculated, and for additional four units calculations are currently being 
carried out intersessionally by representatives of the ZEN ZIIM project. For seven assessment units there is 
currently no agreement on who or by when the GES boundary values will be calculated, which concerns in 
particularly assessment units in southern and western Baltic Proper primarily monitored by Denmark, 
Germany and Poland. 
 
The 2016 meeting of ZEN ZIIM (date to be confirmed, planned for September/October) will contribute with 
indicator evaluations to HOLAS II and will update the core indicator report based on the boundary values and 
the available monitoring data.  
 
 

Action requested 
The Meeting is invited to: 

- take note of the preliminary proposals on GES boundaries,  

- take note that for seven assessment units no experts with relevant data participated in ZEN-ZIIM 

2015 and thus currently no proposed GES boundaries are available, and propose how data and 

expertise can be made available to define GES in the remaining assessment units 

- take note that for Western Gotland Basin and the Quark assessment units, no monitoring stations 

are available, and ZEN-ZIIM 2015 concluded that no indicator evaluations can be made for those 

units, 

- take note of currently ongoing intersessional work to develop test results for the assessment units 

for which GES boundaries have been agreed. 
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Progress update on the indicator ‘Zooplankton Mean Size and Total Stock 

(MSTS)’ 

GES boundary values 
At the 2015 meeting of the ZEN ZIIM project, the finalized procedure for calculating GES boundary values was 

agreed upon by the experts, and the values were calculated for selected assessment units for which data was 

available to the meeting (Table 1). GES boundaries were defined based on reference periods, which in turn 

were determined for those areas that were represented by experts having applicable data (from the start of 

the reference period until 2011). The currently available GES boundary values for specific assessment units 

are based on analyses conducted during 2012-2015 (Table 1). The values in Table 1 are preliminary as a final 

check of all values will be made by the Lead Country Sweden once all GES boundary calculation results have 

been prepared by the national representatives.  

To determine whether any observed value deviates from the target, Decision-CuSum (DI-CuSum) method is 

used. Thus, GES boundary is defined for mean size and total biomass in terms of the accumulated change in 

each of these parameters in comparison with their mean values during the reference period, not in terms of 

their absolute values. Detection of changes in the time-series of mean size and total biomass is done using 

CuSum control charts.  

Principle of DI-CuSum calculations: 

 Indicator value variability during the reference period → mean, data transformation to improve the 
distribution, z-score, Lower Control Limits (LDL = 5σ) for mean size and total stocks;  

 For all datasets (assessment sub-basins), the GES boundary value is CuSum LCL-5σ; 

 Statistical detection of change occurs when DI-CuSum crosses LCL. 

The selected GES values for mean size and total stock should satisfy reference conditions based on both EQR 
for chlorophyll and fish feeding conditions if we are to follow the precautionary approach. This means that 
after calculating indicator LCL for each of the two periods, the higher LCL value is chosen as the GES boundary 
for the indicator.   
 

Table 1. GES boundary values calculated for selected assessment units at ZEN -ZIIM 2015.  

SB_Code Name of assessment unit GES boundary:  
Absolute values for mean size (µg 
wet weight ind-1)/total stock (mg 
m-3), corresponding to the CuSum-
LCL (-5σ)  

Reference period 
- defined using bottom-
up approach based on 
chlorophyll, or 
- defined using top-down 
approach for clupeid fish  

1 Kattegat No expert with the relevant 
data participated in evaluation 

 

2 Great Belt No expert with the relevant 
data participated in evaluation 

 

3 The Sound No expert with the relevant 
data participated in evaluation 

 

4 Kiel Bay No expert with the relevant 
data participated in evaluation 

 

5 Bay of Mecklenburg No expert with the relevant 
data participated in evaluation 

 

6 Arkona Basin No expert with the relevant 
data participated in evaluation 

 

7 Bornholm Basin in preparation    

8 Gdansk Basin No expert with the relevant 
data participated in evaluation 
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9 Eastern Gotland Basin in preparation   

10 Western Gotland Basin In theory, the indicator should 
be applicable, however no 
regular monitoring stations are 
available in the assessment unit 
and thus there are no data to 
develop a GES boundary 

 

11 Gulf of Riga in preparation   

12 Northern Baltic Proper (coastal) 
Northern Baltic Proper (open 
sea)i 

4.3/208 
3.8/101; 
 

1980-1989;  
1980-1992 

13 Gulf of Finland 9.5/205 1979-1984 

14 Åland Sea 8.0/62; 1983-1993 

15 Bothnian Sea 7.9/67; 1983-1991 

16 The Quark In theory, the indicator should 
be applicable, however no 
regular monitoring stations are 
available in the assessment unit 
and thus there are no data to 
develop a GES boundary 

 

17 Bothnian Bay in preparation  

 

In the process of calculating the GES boundary values, a problem was identified as some Contracting Parties 

have used different biomass factors for same zooplankton species. Note, however, that this might cause 

discrepancies only when two or more Contracting Parties share one assessment unit. In cases when GES 

values are based on the data originating from the same source, the use of z-scores and not the absolute 

values alleviates this issue as long as biomass factors are used consistently during the time period in question. 

Continued work on defining correct biomass factors is, however, expected to solve this problem. 

At the 2015 meeting of ZEN ZIIM, all Contracting Party representatives were given help files and advice on 

useful statistical software to support the indicator calculation and evaluation. The aim is to develop the 

indicator protocol so that any zooplankton expert can carry out the calculations. The representatives from 

all areas where the data are available are committed to calculate a test evaluation for their respective areas 

against the determined GES boundary for data 2011 and onwards. Some of the assessment units in the 

Kattegat-Arkona area will be covered by German representatives, however data are believed to be 

insufficient to cover all of the units. For units where no work is currently on-going it is unclear how they will 

be covered. This work is still ongoing. Once the results have been provided to the Lead Country Sweden, all 

results will be checked centrally. Any further identified problems with the assessment protocol will then be 

attended to.  

Particularly difficult is the situation with Arcona, Danish Straits and Kattegat assessment, where no 

responsible experts have been identified and, therefore, it is unclear whether/how the progress will be made. 

The long-term data for these areas are underrepresented in public databases, which makes it difficult to 

judge if sufficient data for setting GES values are available. 

i Currently, there is no specific assessment for coastal and open sea areas, however, this case illustrates that coastal 
and open sea LCL values can differ. Moreover, in this particular case, it is clear that the reference periods largely 
overlap, therefore, the estimates are reflecting the differences in community structure between the coastal and open 
areas, and not that much of the different state of these communities between the two reference periods. If we follow 
the precautionary principle, the higher (=coastal) values should be applied to the open sea in the northern Baltic 
proper, which may set the unrealistically high GES boundary for this area. This issue is still under discussion and any 
input is highly appreciated. 

                                                           


