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Chapter 2.1 Ecological status and potential: A European overview

Key messages

· 58% of the classified European freshwater water bodies have ecological status or potential less than good

· The percentage of freshwater water bodies with less than good ecological status or potential ranges from 33% in Finland to 100% in Belgium

· In 10 of the 13 countries the percentage of water bodies with ecological status or potential less than good is higher than 50% 

· The main impacts to European freshwater water bodies are nutrient enrichment,  altered habitats and contamination by priority substances
· The importance of the different impacts varies largely between different countries
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Figure 1: a) Relative distribution of ecological status or potential of classified European freshwater water bodies by count. The figure represents 69861 water bodies. In addition there are 4229 unclassified water bodies. b) Relative distribution of impacts on classified European freshwater water bodies by count. One water body may be subject to several impacts, while for some water bodies no impacts are reported. The figure shows 95237 impact entries, representing 51175 water bodies.
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Figure 2: a) Relative distribution of ecological status or potential of classified European freshwater water bodies by count in different countries. The countries are sorted by the percentage of water bodies having good or high ecological status or potential (descending order). The number of classified water bodies in each country is indicated on top of each bar. b) Relative distribution of impacts on classified European freshwater water bodies by count in different countries. The number of classified water bodies with impacts information in each country is indicated on top of each bar (NL and SK did not report impacts information).

Country abbreviations: FI = Finland, SK = Slovakia, SE = Sweden, LT = Lithuania, EL = Greece, BG = Bulgaria, FR = France, AT = Austria, UK = the UK, CZ = Czech Republic, DE = Germany, NL = The Netherlands, BE = Belgium.
Assessment

Overall, 58% of European freshwater water bodies are classified as having less than good ecological status or potential (figure 1a). The countries with the lowest percentage of less than good water bodies are Finland, Slovakia and Sweden, while Germany, the Netherlands and Belgium have the highest percentage (figure 2a). Nutrient enrichment, altered habitats and contamination by priority substances are the main impacts (figure 1b). The latter is primarily due to long-range transboundary mercury pollution in Sweden and has little effect on the actual ecological status (see below). The overall picture indicates that eutrophication and hydromorphological modifications of habitats are still the major environmental problems in European freshwaters. The importance of the different impacts varies widely between the countries (figure 2b). Nutrient and organic enrichment are the major impacts in most countries, while altered habitats are equally important as nutrient/organic enrichment in France, Germany and Lithuania, and more important in Austria. 
43% of the lake water bodies are classified as having less than good ecological status or potential (figure 3a). This is slightly better than the situation for freshwater as a whole (figure 1a; 58%). The main reason for this is that most of the lakes (75%) are found in Sweden and Finland, where the pressure level is lower than in other parts of Europe. An additional explanation may be that the water residence time is longer in lakes compared to rivers, giving more nutrient retention and burial in the sediments.
The major impact on European lakes is from contamination by priority substances (figure 3b). This impact is however mainly relevant for chemical status and less relevant for ecological status/potential. Most of this impact is reported for Sweden, which has a large number of lakes, all of them exposed to mercury pollution. Given that 62% of Swedish lakes have good or better ecological status or potential, the contamination level is in many cases not sufficiently high to have deteriorating effects on the ecological conditions. Acidification is also an important impact in Sweden. Excluding Sweden, the most important impact on European lakes (36% of the impact entries) is nutrient enrichment. This is the most important impact in Germany, Greece, Finland and Lithuania. The second most important impact when excluding Sweden (26% of the impact entries) is altered habitats. This is mainly related to water level fluctuations in reservoirs and shore-line modifications in lakes and reservoirs, and is the major impact in lakes in Austria, the Czech Republic and the UK.
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Figure 3: a) Relative distribution of ecological status or potential of classified European lake water bodies by count. The figure represents 12003 water bodies. In addition there are 2791 unclassified water bodies. b) Relative distribution of impacts on classified European lake water bodies by count. One water body may be subject to several impacts, while for some water bodies no impacts are reported. The figure shows 13173 impact entries, representing 9396 water bodies.

For rivers, 69% of the total length has less than good ecological status or potential (figure 4a). The total river length is dominated by rivers in France, Germany and the UK, where the ecological conditions are among the poorest in Europe (the percentage <good is 67, 70 and 91%, respectively). The major impacts on rivers in these countries are altered habitats and nutrient enrichment. In Europe as a whole contamination by priority substances also has an impact on rivers (figure 4b), but again this is mainly caused by long-range transboundary Hg pollution in Sweden, which is less relevant for ecological status . Organic enrichment is also an important impact factor in many countries (e.g. Belgium, Greece, Bulgaria, France), but is never the most important impact.
	4a)

[image: image8.wmf]Ecological status or potential of rivers

Relative distribution by length

High

Good

Moderate

Poor

Bad


	4b)

[image: image9.wmf]Impacts on rivers

Relative distribution by length

Nutrient enrichment

Organic enrichment

Contamination by

priority substances

Contaminated

sediments

Acidification

Saline intrusion

Elevated temperatures

Altered habitats

Other Significant

Impacts




Figure 4: a) Relative distribution of ecological status or potential of classified European river water bodies by length. The figure represents 665387 km of river (57858 water bodies). In addition there are 26110 km of unclassified river (1438 unclassified water bodies). b) Relative distribution of impacts on classified European river water bodies by length. One water body may be subject to several impacts, while for some water bodies no impacts are reported. The figure shows impact entries for 1082989 km (82064 impact entries), representing 485934 km of individual river stretches (41779 water bodies).
Figure 5 shows the percentage of freshwater water bodies that have ecological status/potential less than good on a river basin district (RBD) scale. For the countries with the least good ecological status/potential (i.e. CZ, DE, NL, BE, furthest to the right in figure 2) there is no difference between the RBDs. However, for the intermediate countries, like France and the UK, the situation varies quite a lot within the country. Moreover, also within the best countries (e.g. Sweden and Finland), there are regions where more than 50% of the water bodies have less than good ecological status or potential. The RBDs with the highest percentage of water bodies with less than good status/potential in these countries correspond to the areas with high population density and/or high proportion of agricultural land.
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Figure 5: The percentage of classified freshwater water bodies with ecological status or potential less than good in each river basin district (RBD). For information on the distribution of water bodies between the different status/potential classes at RBD level, cf. the interactive maps at http://www.eea.europa.eu/themes/water/interactive/soe-wfd/wfd-surface.
Background information

Definitions

Article 2 (21) of the WFD defines “Ecological status” as the quality of the structure and functioning of aquatic ecosystems associated with surface waters, classified in accordance with Annex V. 

Article 2 (22) of the WFD defines “Good ecological status” as the status of a body of surface water, so classified in accordance with Annex V. 

Article 2 (23) of the WFD defines “Good ecological potential” is the status of a heavily modified or artificial body of water, so classified in accordance with Annex V.

Article 2 (9) defines a heavily modified water body as a ‘body of surface water which as a result of physical alterations by human activity is substantially changed in character, as designated by the Member State in accordance with the provisions of Annex II (of the WFD).’

Article 2 (8) of the WFD defines an artificial water body as a ‘body of surface water created by human activity’. 

Article 4 (1, a, i) of the WFD states that for surface waters member states shall implement the necessary measures to prevent deterioration of the status of all bodies of surface water.

Article 4 (1, a, ii) of the WFD states that member states shall protect, enhance and restore all bodies of surface water, with the aim of achieving good surface water status at the latest 15 years after the date of entry into force of this Directive, in accordance of the provisions laid down in Annex V. This annex states that the quality elements to be used for classification of ecological status are biological (phytoplankton, other aquatic flora (macrophytes and phytobenthos), benthic invertebrate fauna and fish), hydromorphological and physico-chemical elements supporting the biological elements. 

Article 4 (1, a, iii) of the WFD states that member states shall protect and enhance all artificial and heavily modified bodies of water, with the aim of achieving good ecological potential and good surface water chemical status at the latest 15 years after the date of entry into force of this Directive, in accordance of the provisions laid down in Annex V.  "Good ecological potential" (GEP) is similar to good status but takes into account the constraints imposed by the social and/or economic uses of the water body. The guidance on heavily modified water bodies (WFD-CIS guidance no. 4) specifies the methodology that can be used to assess ecological potential. This can be done in two different ways: 1. by using quality elements and classification systems comparable to those for natural water bodies after adjusting the reference conditions of the comparable natural water body type to a maximum ecological potential, or 2. by assuming that the potential is good if the most important measures have been taken to reduce pressures not related to the hydromorphological changes being the reason for the designation of the water body as heavily modified. The latter approach is considered more pragmatic and is more commonly used in the first river basin management plans.
Article 4(3) of the WFD states that water bodies may be designated as artificial or heavily modified in the river basin management plans. The WFD recognises that some water bodies have been significantly physically modified to support various uses which provide valuable social and economic benefits. In many cases these modifications cannot be removed without having a major negative effect on the social and economic benefits that these uses bring. If achieving ‘good status’ would require changes to a water body’s hydromorphology that would have significant adverse effects on the social or economic activity, then it can be designated as an artificial or heavily modified water body. Before designation it also needs to be established that due to technical or disproportionate cost reasons there is no significantly better environmental option for delivering the social and economic benefits (European Union CIS guidance document no. 4, 2003). The WFD also recognises that many artificial bodies of water need to be managed in terms of their environmental quality and hydrology.
Article 18(2b) of the WFD states that the Commission shall publish a report on the implementation of this Directive at the latest 12 years after the date of entry into force of this Directive and every six years thereafter, and shall submit it to the European Parliament and to the Council. The report shall include a review of status of surface water and groundwater in the Community undertaken in coordination with the European Environment Agency. This background document is a building block that can be used by EEA as input to this report.
Methodology notes

Basis for assessment of ecological status or potential
Of the 74090 defined European freshwater water bodies, 4229 are unclassified. Figure 6 shows the proportion of classified and unclassified water bodies in different countries. It is mainly Greece and Finland who have a large proportion of unclassified water bodies, 38% and 54%, respectively. Looking at lakes separately, the proportion of unclassified water bodies is even higher (55% and 59%, respectively), and also France and Belgium have a fairly high proportion of unclassified lakes (44% and 11%, respectively). For rivers, the highest proportion was found for Germany, Greece and Finland (10%, 30% and 28%, respectively).
When presenting the ecological status and potential of freshwater water bodies, it was chosen not to include the unclassified water bodies in the diagrams. Hence, it is assumed that the distribution into different classes is the same for the unclassified water bodies. It is not possible to confirm this assumption, but when discussing the class distribution, it would not be correct to include the unclassified, because the percentage in all the other classes would be too low. The consequence, however, is that the class distribution for the countries with a high proportion of unclassified water bodies must be considered more uncertain.
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Figure 6: Relative distribution of classified versus unclassified European freshwater water bodies by count in different countries. The number of water bodies in each country is indicated on top of each bar. The total number of water bodies is 74090.

AT = Austria, BE = Belgium, BG = Bulgaria, CZ = Czech Republic, DE = Germany, EL = Greece, FI = Finland, FR = France, LT = Lithuania, NL = The Netherlands, SE = Sweden, SK = Slovakia, UK = The UK
The countries were supposed to report the confidence of the classification of their water bodies. The criteria by which this confidence level was set varied between countries, meaning that the assigned confidence levels of the classification in the different countries are not entirely comparable. However, many countries used high confidence when at least one biological quality element (BQE) was measured, medium if only supporting quality elements were measured or modelled and low confidence if the assessment was based on expert judgment without monitoring data or model results. Thus, the analysis shown in figure 7 gives some indications of the situation. Here it is evident that in all countries except Austria, Germany and the UK, >50% of the water bodies are either classified with low confidence, or the confidence level is not given.  The further to the right in the plot, the more uncertain should the ecological status/potential classification be considered. 
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Figure 7: Relative distribution of the confidence of classification for classified European freshwater water bodies by count in different countries. The number of classified water bodies in each country is indicated on top of each bar. 
AT = Austria, DE = Germany, UK = The UK, LT = Lithuania, FR = France, FI = Finland, SE = Sweden, SK = Slovakia, BG = Bulgaria, EL = Greece, CZ = Czech Republic, BE = Belgium, NL = The Netherlands
Figure 8 shows how many and which quality elements (QEs) the classification is based on in the different countries. The WFD requirements for classification are to monitor either all quality elements (surveillance monitoring) or at least the most sensitive biological quality elements (BQE) (for operational monitoring) (WFD Annex V, section 1.3.1 and 1.3.2). Grouping of water bodies is allowed to assess ecological status/potential for a larger group of water bodies based on a few representative ones, if they can be assumed to be exposed to similar level and type of diffuse pressures and can be assumed to have the similar status/potential (WFD-CIS guidance on Monitoring). The classification is generally considered more certain the higher number of biological quality elements (BQEs) the classification is based on. The non-biological QEs are only supposed to be used for adjustment of the classification, but with the lack of BQEs, they are a better basis for classification than no data at all. This is true also if the QEs are modelled, not actually measured, which is the case some places.  

There should be some degree of correspondence between the information given in figures 7 and 8, i.e. that the countries have assigned high confidence to the classification if it is based on much information. This is also true to some degree. Figure 8 shows that the confidence in both the Belgian and the Dutch classification should in fact be high, they simply did not report this. The confidence in the Czech classification may also be considered higher than figure 7 suggests, while the confidence in the Greek classification should be considered very low. The classification for Germany, the UK, Slovakia and France may be considered slightly more uncertain than figure 7 indicates.

Of the 4229 unclassified water bodies (figure 6) there are 3603 water bodies where at least one QE is reported, including 677 water bodies where at least one BQE is reported. Considering the high proportion of water bodies classified without any QE information (figure 8), this raises some questions regarding the basis for not classifying these water bodies. In Greece, no QEs are reported for the unclassified water bodies. As this is usually the case also for the classified water bodies, it is difficult to say on which basis some are classified and some are not. In Finland, on the other hand, 14% of the unclassified water bodies have information on at least one BQE, and for the remaining unclassified water bodies there is information on at least one QE out of general physico-chemical, non-priority pollution or other national pollutants. It is thus difficult to understand why these water bodies have not been classified.  
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Figure 8: Relative distribution of basis of classification for classified European freshwater water bodies by count in different countries. The countries are sorted by the percentage of water bodies classified by at least 1 biological quality element (BQE). The number of classified water bodies in each country is indicated on top of each bar.
NL = The Netherlands, CZ = Czech Republic, AT = Austria, BE = Belgium, DE = Germany, BG = Bulgaria, FI = Finland, UK = The UK, LT = Lithuania, FR = France, SE = Sweden, SK = Slovakia, EL = Greece
Basis for impacts assessment

Overall, impacts information is available for 73% of the classified freshwater water bodies. Missing impacts information can either be explained by a lack of reporting or that the water bodies in question are not subject to any impacts. The proportion of classified freshwater water bodies with impacts information increases from water bodies with high (36%) and good (58%) ecological status/potential to the water bodies with status/potential less than good (80-90% have impacts information), confirming that water bodies with better ecological status/potential are less likely to be subject to impacts. Still, the numbers indicate that there are water bodies that must be affected by impacts where this is not reported. However, it is difficult to state where this is the case. For Slovakia and The Netherlands there is no impacts information for any of the water bodies, so here it is clearly a lack of reporting. Apart from Slovakia and The Netherlands, the countries with the highest percentage of water bodies without impacts information are Greece (66%), Finland (64%), France (50%) and Lithuania (50%). In Finland and Lithuania part of the reason is likely to be the high share of water bodies with high ecological status/potential (25 and 24%, respectively).
The lower number of classified freshwater water bodies with impacts information compared to the total number of classified freshwater water bodies means that the impacts plots are not entirely representative when comparing with the plots of ecological status/potential. The impacts plots to a larger extent represent the water bodies with poorer ecological status/potential. This is not only because these water bodies are more likely to be subject to impacts, but also because one water body may be subject to several impacts, and the plots show the relative distribution of impact entries. The number of impacts per water body increases from water bodies with high to bad ecological status/potential (from 1.0 to 2.5 on average). This means that the water bodies with poorer status/potential are represented by more impacts entries in the plots. This should be kept in mind when interpreting the impact plots.
Methodology notes on the selected figures

In the analysis, no distinction has been made between ecological status and potential. The criteria for classification of natural (status) and artificial or heavily modified water bodies (potential) vary, but the ecological conditions they reflect are assumed to be comparable.  This assumption may not be correct for countries that have used the pragmatic approach to set ecological potential (see background above). Nevertheless, all varieties of freshwater bodies have been merged, to be able to give an overall picture of the state of Europe’s freshwater. 

The analysis of ecological status/potential or impacts for freshwater water bodies is either done separately for each water category (figures 3 and 4) or for both lakes and rivers combined (figures 1, 2 and 5). Merging the two categories gives a better overall analysis for freshwater, but it has to be kept in mind that this analysis will mainly represent river water bodies, as these constitute 83% of the water bodies. Hence, a separate analysis is included in the more detailed assessment, to give better account of the lake water bodies.

Analysing the relative distribution of ecological status/potential classes or impact types can be done either by count, area (lakes) or length (rivers). When merging the two freshwater categories, the analysis has to be done by count. In the detailed assessment it was chosen to analyse rivers by length. Lakes are distinct water bodies. Analysing lakes by area would give too much weight to the few very big lakes, where the conditions are generally better, giving a bias to the analysis (calculating by area, the percentage of lakes with high ecological status/potential is 24%, while it is 12% when calculating by count; the difference is less when including the water bodies with good status/potential, i.e. 59 and 57%, respectively). For rivers the situation is different. Here the definition of water bodies is dependent on the approach chosen. The average length of classified river water bodies ranges from 4 km in Austria to 43 km in Bulgaria. Hence, analysing rivers by length may give a more correct assessment of the situation for European rivers. The percentage of rivers with high or good ecological status/potential is 39% when calculated by count and 31% when calculated by length. 
For analyses at the country level (figure 2) the data can be presented either by relative or absolute distribution. Relative distribution is chosen because it makes comparison of different countries easier. However, the number of water bodies the bars represent is put on top of the bars to emphasise the wide variability in the number of water bodies between the different countries. This means, for instance, that although the percentage of water bodies with bad ecological status or potential is about the same in Germany and the Netherlands, the situation is more severe in Germany, because the number of water bodies in question is so much higher.
The map in figure 5 shows the percentage of RBDs with ecological status or potential less than good. This threshold was chosen because it shows the percentage of water bodies at risk of failing the good status/potential target. The different percentage categories were chosen to best visualise the variation across Europe.
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