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Background 
 
This document presents propositions for improvements in the HELCOM Eutrophication Assessment Tool 
(HEAT 3.0), based on planning and testing conducted by IN-EUTROPHICATION 6-2016 … 18-2020 and 
discussions in INDICATOR WS 2-2019. The presented improvements in the HEAT assessment procedure 
include changes in indicator aggregation, scaling of indicators and the confidence assessment. To support 
further discussion on these, this document summarises some of the recent developments in the HEAT 
assessment procedure, including issues raised in past meetings of the expert network with a particular 
focus on previously agreed next steps, as compiled by the Secretariat, with input from Germany and 
Finland. 

One major focus of the work so far in the previous meetings of IN-EUTRO has been the ‘multifaceted 
confidence assessment’ that was indicated to be a high priority for HOLAS III. The discussion and planning 
for this was the major focus of IN-EUTROPHICATION 17-2020 (Outcomes). 

IN-EUTROPHICATION  17-2020 noted that HEAT developments planned and tested by the group have not 
been presented to the State & Conservation Working Group.  A submission to State & Conservation 14-
2021 is encouraged to support Eutrophication assessment in HOLAS III. 

 

Action requested 
 
The Meeting is invited to discuss improvements in the HEAT assessment procedure, their implications for 
the eutrophication status assessments and whether further improvements are required and agree on a way 
forward. 
 

 

 

 

 

 

 

 

 

https://portal.helcom.fi/meetings/IN-EUTROPHICATION%2017-2020-748/MeetingDocuments/Outcome.pdf
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Introduction 
Confidence assessment 

In HOLAS II, the confidence of the eutrophication assessment and indicators was assessed 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. 

IN-EUTROPHICATION 6-2016…18-2020 have worked on developing the confidence assessment further, to  
determined the four most important confidence aspects: 1) Temporal coverage, 2) spatial representability, 
3) Accuracy and 4) Methodological confidence. The aim of this work has been not only to develop the 
confidence assessment, but also to inline it with the confidence approach applied in the HELCOM 
biodiversity assessment.   

IN-EUTROPHICATION 16-2020 took note of the proposal to improve the confidence assessment 
methodology of the HELCOM Eutrophication Assessment Tool (HEAT 3.0), as presented by Germany, and 
discussed the proposal for general and specific spatial confidence. The general concept for an improved 
confidence assessment using different general and specific confidence aspects was outlined in Doc 4-2. The 
meeting agreed that the spatial confidence should be based on the specific confidence and that the general 
spatial confidence should not be included. The meeting further in principle agreed that both general and 
specific temporal confidence parts should be included in the confidence assessment. 

IN-EUTROPHICATION 17-2020 took note of further developments in the confidence assessment, e.g. 
adjusted grid cell sizes and inclusion of further statistical parameters in HEAT 3.0 (standard error, 
confidence intervall) as supporting information and to prepare the inclusion of the accuracy confidence 
aspect (Doc 2-1). A proposal for the aggregation of the different confidence aspects was also presented, 
which is closely linked to the status assessment in HEAT 3.0 and the aggregation rules used for combining 
indicator results into category results and subsequent overall assessment results. The methodology was 
discussed at IN-EUTROPHICATION 17-2020 and open issues in the further proceedings with the confidence 
assessment and the next steps of the development were agreed by IN-EUTROPHICATION 17-2020 as 
follows: 

• Total Temporal Confidence (TTC) should be defined by averaging separately all years of the 
assessment period so that differences between the number of stations are better reflected. 
Subsequently confidence from the five years will be averaged. This will allow for an analysis of the 
confidence between the years. 

• Spatial confidence (SSC) can be carried out as suggested in document 2-1. Expert input should be 
used to establish area-specific confidence class boundaries in different assessment units if 
necessary. 

• Accuracy confidence (ACC) should be included in the confidence assessment. 
• Aggregation of confidence: For aggregation, averaging of confidence should be carried out similarly 

as averaging of status assessment (but without using the final one-out-all-out step as already 
implemented in HEAT 3.0).  

• Penalties at the level of the three categories should be used as recommended in document 2-1 of 
IN-EUTROPHICATION 17-2020 in the aggregation procedure. 

IN-EUTROPHICATION 18-2020 took note that the confidence assessment should be performed in an R 
environment so that it is transparent how the data is processed and how the confidence assessments and 
calculations are produced. The confidence assessment is being developed in R, with a suggestion from IN-
EUTROPHICATION 18-2020 to have the entire HEAT procedure in R using GitHub including available 

https://portal.helcom.fi/meetings/IN-EUTROPHICATION%2016-2020-694/MeetingDocuments/4-2%20Proposal%20on%20improving%20the%20confidence%20assessment%20methodology%20of%20the%20HELCOM%20Eutrophication%20Assessment%20Tool%20HEAT%203.0.pdf
https://portal.helcom.fi/meetings/IN-EUTROPHICATION%2017-2020-748/MeetingDocuments/2-1%20Confidence%20assessment-aggregation%20proposal.pdf
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versioning to better illustrate how the different data sources are dealt with. The developed assessment 
scripts are available at github.com/ices-tools-prod/HEAT.  
 
IN-EUTROPHICATION 18-2020 supported the suggested further steps in the confidence assessment as 
presented by Germany, including: 

• Inclusion of additional indicators (TN, TP, Secchi) and Monte Carlo simulation (accuracy aspect) 
• Use means instead of minima for the number of observations considered in the temporal 

confidence assessment  
• Changing the data period for the further status and confidence test assessments to the period of 

HOLAS III (2016-2021), so that it can be used to check the data included in order to close possible 
data gaps early before the upcoming assessment 
 
 

Aggregation rules for HEAT 3.0 

Improving the aggregation rules of the HEAT 3.0 tool to be more ecologically coherent was discussed at IN-
EUTROPHICATION 15-2019 and has also been listed in the workplan for future work on eutrophication 
indicators of the Second HELCOM INDICATOR Workshop as one of the topics that need improvement. 
Currently the indicator aggregation to criteria level in HEAT is carried out by using weighted averaging and 
one-out-all-out between aggregation groups (Fig. 1).  

 

Figure 1. Aggregation applied in HOLAS II, showing core indicators in gray and test indicators in white colour. 

 

Based on the proposal provided in Doc 5-4 of IN-EUTROPHICATION 16-2020 for suggested changes in the 
aggregation procedure, the group discussed moving the Secchi depth indicator to category III (Indirect 
effects of nutrient enrichment) from category II (direct effects). The meeting took note that Finland, 
Germany, and Sweden supported the approach suggested by Denmark to move Secchi depth to indirect 
effects (organic matter accumulation). Further proposals for additional groups such as ecosystem 
functioning are dependent on future indicator developments and should therefore be considered in the 
longer term. 

According to the HELCOM Eutrophication assessment manual, indicators shall be assigned with indicator 
weights, so that the sum of all indicator weights within criteria sums to 100% in each assessment unit. In 
principle, the indicator weights are set evenly within the criteria, unless there is justification to do 
otherwise.  As a follow-up to a decision on moving Secchi depth another category, IN-EUTROPHICATION 
needs to agree on the weighting of indicators used in category III and if the same weights, which were used 

https://github.com/ices-tools-prod/HEAT
https://portal.helcom.fi/meetings/IN-EUTROPHICATION%2016-2020-694/MeetingDocuments/5-4%20Aggregation%20of%20indicators.pdf
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for chlorophyll-a and Secchi depth (and cyanobacterial bloom index if applied) in category II should now be 
used for oxygen debt and Secchi Depth in category III for the aggregation procedure. 

Scaling of indicators 

Change from ER to EQR 
 
Based on the proposal for indicator scaling in HEAT 3.0, which was discussed at IN-EUTROPHICATION 11E-
2018, it has been agreed to set up a workspace for the eutrophication test assessment by applying 
ecological quality ratio (EQR) instead of the previously used method of eutrophication ratio (ER), thereby 
changing the value range from 0-2 back to 0-1 for the open sea and coastal areas. Test assessment results 
using indicator scaling were presented at IN-EUTROPHICATION 16-2020 based on Doc 4-1 to report results 
of the comparison between ER and EQR values.  

The existing problem of different ranges of EQR values in coastal assessments and ER values in open sea 
areas can be overcome by simply applying EQRs in all areas. An improved comparability between indicators 
and criteria groups can be achieved by the proposed additional normalisation step. Furthermore, the 
adoption of EQRs will allow the direct use of normalised results of the eutrophication indicators in the 
biodiversity assessment and thus avoid further processing or recalculation. This will provide a harmonised 
assessment procedure of BEAT and HEAT without producing inconsistent results as in HOLAS II.  Moving to 
EQRS would further improve the comparability with coastal assessments and also between the different 
indicators. 

IN-EUTROPHICATION 16-2020 concluded that all Contracting Parties present at the meeting supported 
moving to EQR values and agreed to propose the change to State & Conservation.  
 

https://portal.helcom.fi/meetings/IN-EUTROPHICATION%2016-2020-694/MeetingDocuments/4-1%20Results%20of%20the%20eutrophication%20test%20assessment%20using%20indicator%20scaling%20by%20applying%20EQRs.pdf
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