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Chapter 2.3. Ecological status and potential: Hot-spots
Key messages

· There are almost 50 000 km rivers (3658 water bodies) and 379 lake water bodies reported as bad ecological status or potential in Europe, corresponding to 7% of classified river length (6% of the total number of classified river water bodies) and 3% of the total number of classified lake water bodies reported so far (numbers will be adjusted as more countries report).

· The biological quality elements determining the bad ecological status is most often macroinvertebrates and fish in rivers and phytoplankton and other aquatic flora in lakes. 
· Nutrients and organic enrichment together are still the most important impacts reported for the bad water bodies both in rivers and in lakes, although altered habitats is also an important impact in bad rivers. Contamination by toxic pollutants is a significant impact in bad lakes, although most of this impact may be more relevant for chemical status and potential than for ecological status and potential.

· Germany has the largest length of bad rivers with 52% of the total length of bad rivers reported in Europe so far. Bad rivers constitute 22% of the total river length in Germany, while Belgium has 49% of its rivers in bad status. 

· The Netherlands have most of the bad status lakes constituting 36% of all bad status lakes reported so far in Europe, and 30% of all lakes in this country. 
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Figure 1: Map showing the location of lake and river water bodies classified as having bad ecological status or potential. Altogether there are 379 lake water bodies and 3658 river water bodies (48275 km) classified as bad.
Note: France has 20 bad freshwater water bodies overseas that are not plotted on this map
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Figure 2: Biological quality elements (BQE) having the lowest status or potential (less than good) in European water bodies classified as having bad ecological status or potential in different countries. For one water body, several BQEs may be equally bad, while for some water bodies no BQEs are measured or all BQEs have status or potential good or high despite the bad ecological status or potential. a) Relative distribution by count for lake water bodies. The figure shows 294 BQE entries, representing 263 water bodies. b) Relative distribution by length for river water bodies. The figure shows BQE entries for 51051 km (3490 BQE entries), representing 40516 km of individual river stretches (2796 water bodies).
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Figure 3: Impacts on European water bodies classified as having bad ecological status or potential. One water body may be subject to several impacts, while for some water bodies no impacts are reported. a) Relative distribution by count for lake water bodies. The figure shows 384 impact entries, representing 221 water bodies. b) Relative distribution by length for river water bodies. The figure shows impact entries for 121004 km (8278 impact entries), representing 44818 km of individual river stretches (3281 water bodies).
Assessment

The largest density of water bodies with bad ecological status or potential is found in areas of Germany, Belgium, the Netherlands, Scotland and the east coast of Sweden (figure 1). Scotland is a special case, because only 43% of the water bodies are in less than good status, making it the best UK RBD in this respect. Still, it is the UK RBD with the highest proportion of water bodies in bad ecological status or potential (9%). The country with the highest percentage of bad lakes is the Netherlands (30%) (figure 4a). Both in Greece, Belgium, France, and Bulgaria, the proportion of bad lakes is also >15%, but except for France the number of bad lakes is very low. For rivers, the countries with the highest percentage of their total length of rivers classified as bad are Belgium, Germany and Bulgaria (figure 5a).
The biological quality elements (BQEs) determining the bad status or potential are quite different in lakes and rivers (figure 2a and b). 
For the bad rivers, the main determining BQEs are macroinvertebrates and fish (figure 2b), responding to the major impacts in rivers: Nutrient and organic enrichment as well as altered habitats (figure 3b). There is probably a strong link between the failure of fish and altered habitats, as barriers and other hydromorphological alterations may prevent fish migration. This is likely to be the case for Austria (figure 5b and c). Macroinvertebrates are also vulnerable to altered habitats, for instance if there is large variation in river flow. However, macroinvertebrate communities are also affected by organic enrichment, which is still reported as an important impact in many countries. Nutrient enrichment has an important impact on phytobenthos and macrophytes (often reported together as other aquatic flora). For the special case of Scotland, most of the water bodies with bad status or potential are rivers. Here fish is the main determining BQE, but phytobenthos is more important than macroinvertebrates. This fits well with 56% of the length of bad rivers being subject to altered habitats, and 36% to nutrient enrichment. Still, 89% is affected by other significant impacts, the identity of which has to be found in the RBMP.
For the bad lakes, the main determining BQE is other aquatic flora and phytoplankton (figure 2a), caused by nutrient enrichment, which is reported as the most important impact (figure 3a). . The contamination by priority substances is also reported as an important impact for lakes, but this is mainly due to the many Swedish lakes affected by mercury, which is not likely to affect the ecological status to the extent that the status becomes bad. Acidification may be a more likely explanation as to why macroinvertebrates and fish are more frequently the determining BQEs in Swedish bad lakes than in the bad lakes in other countries.
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Figure 4: a) The proportion by count of classified European lake water bodies classified as having bad ecological status or potential in different countries. The number of bad water bodies in each country is indicated on top of each bar. b) Relative distribution by count of the biological quality elements (BQE) having the lowest status or potential (less than good) in European lake water bodies classified as having bad ecological status or potential in different countries. For one water body, several BQEs may be equally bad, while for some water bodies no BQEs are measured or all BQEs have status or potential good or high despite the bad ecological status or potential. The number of bad water bodies with at least one BQE measured which has status or potential less than good is indicated on top of each bar.
c) Relative distribution by count of impacts on European lake water bodies classified as having bad ecological status or potential in different countries. One water body may be subject to several impacts, while for some water bodies no impacts are reported. The number of bad water bodies with impacts information in each country is indicated on top of each bar (NL did not report impacts information).
AT = Austria, BE = Belgium, BG = Bulgaria, CZ = Czech Republic, DE = Germany, EL = Greece, FI = Finland, FR = France, LT = Lithuania, NL = The Netherlands, SE = Sweden, UK = The UK (Slovakia does not have lakes)
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Figure 5: a) The proportion by length of classified European river water bodies classified as having bad ecological status or potential in different countries. The total length (km) of bad water bodies in each country is indicated on top of each bar. b) Relative distribution by length of the biological quality elements (BQE) having the lowest status or potential (less than good) in European river water bodies classified as having bad ecological status or potential in different countries. For one water body, several BQEs may be equally bad, while for some water bodies no BQEs are measured or all BQEs have status or potential good or high despite the bad ecological status or potential. The total length (km) of bad water bodies with at least one BQE measured which has status or potential less than good is indicated on top of each bar.
c) Relative distribution by length of impacts on European river water bodies classified as having bad ecological status or potential in different countries. One water body may be subject to several impacts, while for some water bodies no impacts are reported. The total length (km) of bad water bodies with impacts information in each country is indicated on top of each bar (NL and SK did not report impacts information).

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
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” is 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 a 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

The same methodology was used for data extraction and analyses for this regional assessment as for the European overview assessment. The aspects of confidence and underlying quality elements and impacts described in the overview document are also relevant here. 

More specific methodology notes for this hot-spot assessment are given in the following paragraphs.

In the hot-spot analysis the focus is on the water bodies that have the poorest ecological status or potential. It was chosen to focus only on the water bodies with bad ecological status or potential. An alternative would have been to include also the water bodies with poor status/potential. This was not chosen, because the number of water bodies would have increased dramatically, i.e. it would not be true hot-spots. Moreover, the poor water bodies are found mainly in the same areas as the bad water bodies. Important exceptions to this is that there are several poor water bodies in the Czech Republic, where there are no bad water bodies, and in northern Germany, where the density of bad water bodies is lower than in the rest of the country.
For the hot-spot analysis, an analysis of which biological quality elements (BQEs) are determining for the bad ecological status or potential has been done. The water bodies with bad status/potential and with information on at least one BQE have been selected. According to the one-out-all-out principle, the determining BQE is the one with the poorest status/potential. In some cases more than one BQE is determining, i.e. they are equally bad. If none of the BQEs reported have less than good status/potential, the water body has been excluded, since the failure of reaching the target is not due to a BQE. Hence, as for the impacts plots, the plots of determining BQEs do not represent all the water bodies with bad ecological status or potential, but they do give an indication of the reason why a group of water bodies have been classified as bad. The determining BQEs plots are more representative in countries with good BQE monitoring programs (European overview, figure 8). A low discrepancy between the number of lake water bodies in figures 4a and 4b and the length of river bodies in figures 5a and 5b indicates that the analysis of determining BQE is representative. Likewise a low discrepancy between number of lake water bodies or length of river water bodies in figures 4b and 4c and 5b and 5c, respectively, means that the impacts analysis can to a large extent be used to explain why certain BQEs are determining. However, it should be noted that although a certain impact is important, it may not necessarily be the reason for failure (e.g. contamination by priority substances in Sweden).
The BQE other aquatic flora proved to be important in the analysis of determining BQEs. This BQE is a combination of macrophytes and phytobenthos and is normally used for reporting by many countries instead of using the separate components or in addition to one or both of the separate components: in 6% of the cases it is reported together with macrophytes, in 8% of the cases it is reported together with phytobenthos and in 3% of the cases it is reported together with both. In these cases other aquatic flora does probably not provide any additional information, but is only a duplicate of one or both of the other two BQEs. This means that the total importance of these three BQEs put together is slightly less than what is indicated in figures 2b, 4b and 5b.
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