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Background
Coastal waters up to 1 nautical mile are currently being assessed under the Water Framework Directive
(WFD) for their ecological status. While this assessment is not a eutrophication assessment following the
requirements of the Marine Strategy Framework Directive (MSFD), it reflects the main anthropogenic
pressures in the coastal zone and therefore mainly reflects eutrophication effects. Hence it is desirable that
WFD and MSFD arrive at a comparable assessment results concerning eutrophication. To check such
comparability a German project has applied HEAT 3.0 in the coastal zone based on WFD data and has
compared the assessment results with the current WFD classification of these waters. The document
presents first results of this exercise and draws some preliminary conclusions on the way forward.

Action required
The Meeting is invited to take note and discuss the preliminary findings of the project and to suggest next
steps.
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Preliminary findings of testing HEAT 3.0 in German coastal waters
Background
Coastal waters up to 1 nautical mile are currently assessed under the Water Framework Directive (WFD).
The assessment of the ecological status is based on the biological quality elements phytoplankton,
macrophytes and macrozoobenthos. They are combined by the One-Out-All-Out (OOAO) Principle. Physicochemical parameters such as nutrients, oxygen and Secchi depth are only used as supporting parameters in
this assessment process. The assessment of ecological status under the WFD is not an assessment of
eutrophication as required by the Marine Strategy Framework Directive under descriptor 5. However, since
the WFD assessment was designed to reflect the main anthropogenic impacts in the coastal zone and the
most important impact currently is eutrophication, it is desirable that WFD and MSFD arrive at a
comparable assessment results concerning eutrophication.

Short description of the German project
The task of the project carried out by AquaEcology was to apply HEAT 3.0 to the coastal WFD water bodies
using data from the WFD assessment and to compare the assessment results with the ultimate aim to
suggest an appropriate assessment tool for eutrophication within the 1 nautical mile zone.
In a first step, the project has used WFD data for the time period 2007-2011 for water bodies of
Mecklenburg-Vorpommern (see map below). An extension to water bodies of Schleswig-Holstein is
planned.

Fig. 1 Water bodies of the WFD along the Baltic Sea coast of Mecklenburg-Vorpommern used as assessment units in
this project (map kindly provided by Mario von Weber, LUNG, 2012).

Data on nutrient levels (DIN, DIP), direct effects (Secchi depth, chlorophyll a) and indirect effects
(macrophytes and macrozoobenthos) were kindly provided by LUNG (Landesamt für Umwelt, Naturschutz
und Geologie). Oxygen data were not available and hence this indirect effect parameter has not been used.
For the assessment the HEAT 3.0 version 20121115 (as presented at EUTRO 7/2012) was used. Class
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boundaries for HEAT 3.0 have been used as suggested by Jesper Andersen (high status 0-≤0,5; good status
0,5-≤1, moderate status 1,5-≤2, bad status >2).

Preliminary results
Please note that all findings presented here are preliminary since the project is still running. They have
not yet been discussed and validated nationally.
Tables 1 and 2 provide an overview of the preliminary results. To getter a better understanding of the
assessment process, HEAT 3.0 was not only applied as the full tool, but was applied separately to nutrients
(DIN, DIP), direct effects (Chl a and Secchi depth), macrophytes and macrozoobenthos. For these separate
applications, the class boundaries as defined by Jesper Andersen were used and not the class boundaries of
the WFD. It remains to be investigated how these different class boundaries influence the overall
assessment result. These separate and the overall assessment results have been compared to the WFD
classification of “ecological status” for 2009 and 2012.

Table 1 Overview of preliminary project results as follows: WRRL-ÖZ: WFD assessments of “ecological status” for 2009
and 2012, respectively; HEAT:DIN = HEAT 3.0 for DIN only; HEAT:DIP = HEAT 3.0 for DIP only; HEAT Chla = HEAT 3.0 for
chlorophyll a only; HEAT: Secchi = HEAT 3.0 for Secchi depth only
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Table 2 Overview of preliminary project results as follows: WRRL-ÖZ: WFD assessments of “ecological status” for 2009
and 2012, respectively; HEAT:NI = HEAT 3.0 for nutrients only; HEAT:DE = HEAT 3.0 applied for direct effects
Chlorophyll a and Secchi depth only, HEAT: MP = HEAT 3.0 applied for macrophytes only, HEAT: MZ = HEAT 3.0 applied
for macrozoobenthos only and HEAT: Gesamt = HEAT 3.0 applied for all parameters.

Preliminary conclusions
The general finding is that HEAT 3.0 predominantly results in a classification that is worse than the WFD
classification. Of the 18 water bodies assessed all were classified as bad by HEAT 3.0, while under the WFD
for the 2009 assessment only 4 were classified as bad, while 12 were classified as poor and 2 as moderate.
The main reason for HEAT 3.0 resulting in worse assessment results is the bad status of the nutrients and
direct effects (Secchi depth and chlorophyll a). Since HEAT 3.0 uses the One-Out-All-Out Principle the
physic-chemical parameters have a direct and strong influence on the overall assessment result. The
biological quality elements macrophytes and macrozoobenthos are assessed as often having a status that is
better than “bad”; nevertheless, this status does not improve the final assessment results, because the
OOAO principle is applied.
In interpreting these preliminary results, one is easily tempted to conclude that the only problem may be
the OOAO assessment principle and that this needs to be changed to allow for a better harmonization
between WFD classification and HEAT 3.0 classification. However, such a conclusion would be premature.
Rather, the question needs to be raised why the physico-chemical parameters are assessed as being worse
than the biological quality elements, when at the same time, from a cause-effect point of view the status of
the biology should correspond to the nutrient status as causative factor. At least for the German coastal
waters, the answer seems to be that the procedure to derive background and target concentrations for
nutrients as well as for Secchi depths has not been well aligned with the procedure to derive class
boundaries for biological quality elements (chlorophyll a, macrophytes and macrozoobenthos). In fact,
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quite different approaches have been used for the physico-chemical parameters compared to the biological
quality elements. This problem has been realised and has already led to a revision of the background
concentrations and target values for nutrients. This revision process has delivered results that will be used
by the project in a next step. It will be interesting to see whether using the new values will alleviate the
assessment discrepancies observed. At least, the new approach has successfully established model-based
cause-effect relationships between nutrients and chlorophyll a. There still remains the challenge of linking
the causative effects (nutrient levels) and direct effects to the indirect effects of eutrophication, which are
not only influenced by eutrophication but also by other confounding natural and anthropogenic pressures.

Further work planned within the project
As described above the project will, in a next step, use the revised nutrient target values for the HEAT 3.0
assessment. The project will also try to adjust the HEAT 3.0 assessment routine to better harmonise with
the WFD assessment results. This might necessitate giving up the OOAO assessment principle and testing
alternative aggregation routines (e.g. weighted averages). In this context, it is desirable that the assessment
routine will be able to show improvements in any of the parameters or the three assessment categories
(nutrient levels, direct and indirect effects).

Proposed next steps for EUTRO OPER for testing of the HEAT assessment tool
Germany will deliver the full findings of the described project as soon as they are available (probably by
June 2014). In the meantime, it would be useful if other HELCOM CPs also tested the HEAT 3.0 tool in their
coastal waters and compared it with the WFD classification results of the “ecological status”. Such testing
would be in particular relevant for CPs that have established good cause-effect relationships between
nutrients and eutrophication effect parameters. These results may then differ from the findings of the
German project and allow for more differentiated conclusions.
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