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Background 
In HELCOM the Eutrophication Assessment Tool (HEAT 3.0) is used to assess the status of eutrophication 
according to the methodology outlined in the HELCOM EUTRO-OPER project report. IN-Eutrophication 7-
2017 discussed the development of the confidence methodology in HEAT 3.0, with the aim of implementing 
it to be used in the second phase of HOLAS II.  
 
The BalticBOOST and SPICE projects developed and applied new methods for scaling indicators and 
assessing confidence by Biodiversity Assessment Tool (BEAT). The proposals have the potential of further 
improving also HEAT 3.0, as well as harmonizing the outcomes of the biodiversity and eutrophication status 
assessments. Furthermore, indicator-specific information required for assessing confidence in BEAT needs 
to be determined for those eutrophication core indicators applied also in the biodiversity assessment. 
 
This document, originally presented at IN-EUTROPHICATION 7-2017 and later also at IN-EUTROPHICATION 
10-2018, proposes adjustment to the HEAT 3.0 assessment tool based on the development under the 
BalticBOOST project. It also proposes steps to be taken in order to determine confidence values for the 
eutrophication indicators according to the new approach applied in BEAT. Additional suggestions for 
temporal and spatial confidence have recently been added to improve the confidence assessment 
concerning data coverage and representability. 

Finland offered to lead the work in developing and testing the approach. Germany offered to support the 
development with additional proposals to refine the confidence assessment. 

There were no comments from Contracting Parties on the confidence proposal as submitted to IN-
Eutrophication 12-2019 by 15 April 2019 as requested. Therefore, the document is resubmitted to discuss 
and decide on the further course of action at IN-Eutrophication 13-2019. 

 

Action requested 
The Meeting is invited to take note of the information in this document and discuss the proposals for 
further steps in the development of confidence rating.  
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Introduction 
For the use in HOLAS II, the HELCOM Eutrophication Assessment Tool (HEAT 3.0) is proposed to be adjusted 
to develop further the status confidence methodology, which at present only considers the temporal 
coverage of monitoring data, to take into account also spatial representability, accuracy and 
methodological confidence, as proposed for the HELCOM Biodiversity Assessment Tool (BEAT) being 
developed under the BalticBOOST project.  
 
As these adjustments are already in place in the HELCOM Biodiversity Assessment Tool (BEAT), confidence 
information needs to be determined for those eutrophication indicators applied also in the biodiversity 
assessment.  

Improving the confidence assessment 
At present, HEAT 3.0 assesses confidence as a product of status- and target confidences. Target confidence 
describes the reliability on the method and/or data used to set the targets, and in terms of the database 
algorithms, it is pre-defined along with the targets. Status confidence, on the other hand, is based on the 
temporal coverage of the monitoring data, and can be produced by the database algorithms. The present 
method is criticized in that it does not take into account the how accurate the indicator estimate is in terms 
of natural variability, or how representable it is spatially, or how confident we are in the monitoring 
method in general. 

The BalticBOOST project, while developing the Biodiversity Assessment Tool (BEAT), defined and developed 
the confidence assessment methodology further. Firstly, it was proposed that indicator confidence should 
be based only on the confidence of the monitoring data. The argument was that targets, although 
scientifically based, are finally a product of political decision-making, and as such not comparable in terms 
of confidence. The confidence was proposed to be determined through four confidence aspects: a) 
Temporal coverage, b) Spatial representability, c) Accuracy and d) Methodological confidence. The 
confidence of each of these is classified either high (=1), intermediate (=0.5) or low (=0). 

a) Temporal coverage of monitoring data 

The aspect of temporal coverage of monitoring data considers the confidence of the indicator to include 
year-to-year variation in the indicator result. The criteria for evaluating temporal coverage can be the same 
as that used for status-confidence in the present HEAT 3.0 tool. It is calculated from the eutrophication 
assessment data, using the database algorithms. 

Score Evaluation criteria 
HIGH The evaluation is based on more than 15 annual observations during the given 

assessment period 
INTERMEDIATE The evaluation is based on minimum 5 annual observations; or 

 
The evaluation is based on more than 15 annual observations during a 5-year period 
that overlaps with, but is not exactly the same as the given assessment period 

LOW The evaluation is based on less than 5 annual observations; or 
 
The evaluation is based on more than 5 annual observations during a 5-year period 
that has temporal overlaps with, but is not exactly the same as the given assessment 
period; or 
 
The evaluation is based on a period that does not have temporal overlap with the 
given assessment period 
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This general approach could be supplemented by a detailed assessment of the indicator-specific 
assessment periods, e.g. the distribution of observations in the individual months of the growing season for 
chlorophyll or in the winter period for some of the nutrients. If data is available in all months of the season 
the confidence will be rated as high. Intermediate confidence will be assigned if one month is missing and 
low confidence when observations are missing in more than one month of the assessed period. For 
indicators that are evaluated throughout the year, a less strict adjustment could be made. This basic 
proposal should be adapted to specific indicator needs and should also consider the different natural 
variability of each indicator. 

The general and the specific temporal confidence could then be combined to the total temporal confidence 
by averaging or a weighted approach, e.g. in the ratio of two-thirds to one-third. In order to classify the 
results of the integrated confidence, the same value ranges could be used as in the biodiversity assessment 
of BEAT: > 0.75 high, 0.5-0.75 intermediate and < 0.5 low. 

b) Spatial representability of monitoring data  

The spatial representability of monitoring data assesses how well the indicator covers the spatial variation 
within the assessment unit. In the BEAT tool, spatial representability is considered high if the data 
represents reliably at least 90% of the relevant habitat types occurring in the area, or in cases with a clear 
spatial gradient or patchiness in the parameter value, the monitoring set to cover at least 90% of this 
variation. When the representability or variation (in case of gradients) is covered by 70-89% intermediate 
confidence is assigned to the indicator. Confidence is considered to be bad if less than 70% of relevant 
habitats or less than 60% of the variation in gradients are covered.  

For the data-driven eutrophication indicators, the spatial representability could be calculated by the 
database algorithms, once the measure of spatial representability has been agreed upon. The measure 
should however be relatively simple, describing for example the variability in the latitude-longitude, how 
well the data is spread in a grid etc. 

To cover the spatial representability the number of observations in the given assessment period could be 
related to grid cells within the different assessment units. ICES statistical rectangles or sub-rectangels could 
be used as the pre-defined grid cell size or alternative other sizes like 20K grids that are used for earth 
observation data. The number of observations  should be summed up for the assessment period and 
related to the number of grid cells per assessment unit (HELCOM sub-basin). This general approach is based 
on a similar procedure used in the latest national assessment according to the OSPAR Comprehensive 
Procedure in German coastal and marine waters in a simplified way. In the OSPAR Common Indicator 
assessment, so-called quadrants (defined squares of 3275 km2) have been used for the estimation of data 
coverage. 

The procedure is described using the Bornholm Basin as an example. The sub-basin area of 38851.76 km2 is 
divided by the ICES rectangle size of about 3500 km2 in this region, resulting in 11 grid cells for the 
Bornholm Basin. The number of observations for chlorophyll a of 378 in the Bornholm Basin for the whole 
assessment period 2011-2016 is then divided by the number of grid cells in this sub-basin and this results in 
34 observations per grid cell. This means that on average 34 samples/grid cell had been taken somewhere 
within the Bornholm Basin between 2011 and 2016. The approach is very schematic and will not consider 
the distribution of observations within the grid cells or the whole sub-basin. As a basic proposal for the 
three confidence categories regarding the number of observations (n) per grid cell, the following 
classification scheme could be tested for all HELCOM sub-basins and indicators: > 20 n/grid cell: high, 10-20 
n/grid cell: intermediate and < 10 n/grid cell: low. Based on the results of a confidence test assessment for 
HOLAS II data, indicator-specific and area-specific classifications could be developed. 

In order to refine this approach, ICES sub-rectangels (an ICES rectangle consists of 9 sub-rectangles) could 
then be used to take into account the distribution of observations within the grid cells. The confidence 
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categories could be defined based on the indicator-specific maximum numbers of empty grid cells between 
the observations in north-south and east-west directions. 

c) Accuracy of indicator result 

The accuracy of the indicator result describes how certain the indicator estimate is, in relation to the 
variability of the data. It is primarily assigned as the standard error of the monitoring data.  
The standard error can be achieved from all the present CORE eutrophication indicators, and the 
eutrophication database algorithms can be developed to calculate it when updating the indicators form the 
monitoring data. For earth observation data like chlorophyll a or cyanobacterial blooms, the standard error 
of daily means could also be calculated and provided by ICES algorithms. For biological indicators like the 
Benthic Quality Index, expert evaluations for the accuracy confidence from the BEAT tool can be used 
instead of the standard error. 
 
If potential new indicators lack a value for standard error, an optional approach would be needed. For 
biodiversity indicators, as proposed by BalticBOOST, a categorical approach is carried out if the standard 
error is not available in new indicators. This is a compliance check by expert judgement of the probability 
that the indicator signal clearly reflects that GES is achieved/not achieved. High confidence is assigned if 
GES has ‘most likely’ been / has not been achieved (by at least 90% probability). Intermediate confidence is 
judged if the probability is ‘likely’ (70-89% probability) and low confidence is judged if the probability of 
correctly indicating the status evaluation of the indicator is ‘unsure’ (less than 70% probability). This type of 
accuracy could not be calculated by the database algorithms. 

d) Methodological confidence 

The aspect of methodological confidence considers the quality of the monitoring methodology. High 
confidence is assigned if the monitoring has been conducted according to HELCOM guidelines (for 
parameters where these are available) and the data is quality assured according to HELCOM or other 
internationally accepted guidelines. Intermediate confidence is assigned if the monitoring has been 
conducted only partly according to HELCOM guidelines and/or the data originates from mixed sources, and 
is partly quality assured according to HELCOM or other international standards and/or the data is quality 
assured, but according to local standards. If monitoring has not been conducted according to HELCOM 
guidelines or the data has not been quality assured, the methodological confidence is considered low.  
 
Methodological confidence is not calculated from the data, but is predefined for each parameter, based on 
information available in the HELCOM Monitoring Manual. 

If the meeting agreed on the proposed confidence amendments aiming at specifying temporal coverage 
and spatial representability for future eutrophication assessments, concrete test calculations for the 
different confidence aspects and further steps for modifications in the HELCOM workspace procedure could 
be planned.  

 

Brockmann U., Topcu D., Schütt M., Leujak W. (2017): Third assessment of the eutrophication status of 
German coastal and marine waters 2006-2014 in the North Sea according to the OSPAR Comprehensive 
Procedure, 108 pp.  

OSPAR (2013): Common Procedure for the Identification of the Eutrophication Status of the OSPAR 
Maritime Area. OSPAR, reference no. 2013-8, 66 pp. 
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