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Chapter 2.2. Ecological status and potential: Regional and type specific assessment
Key messages

· Rivers draining to the North-east Atlantic Ocean have the least good ecological status and potential, compared to the other sea regions in Europe 
· The ecological status or potential is generally better in large than small lakes

· Freshwater ecological status or potential is considered to be best in Austria, Finland, Lithuania and Sweden, while Belgium, Germany and the Netherlands are considered to be least good 

· The poor ecological status or potential in Belgium, Germany and the Netherlands is mainly a result of altered habitats and nutrient enrichment
· The ecological conditions decline along the Rhine, mainly due to an increasing input of nutrients and organic material downstream
Main diagrams
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Figure 1: a) Relative distribution by length of ecological status or potential of classified European river water bodies draining to different seas. The total length (km) of classified water bodies draining to the different seas is indicated on top of each bar. b) Relative distribution by length of impacts on classified European river water bodies draining to different seas. One water body may be subject to several impacts, while for some water bodies no impacts are reported. The total length (km) of river water bodies with impacts information in each sea region is indicated on top of each bar
Note: French overseas river water bodies are not included in the diagram. These constitute 7881 km of classified river water bodies, 501 km of which have impacts information.
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Figure 2: Relative distribution by count of ecological status or potential of classified European lake water bodies in different size classes. The number of classified water bodies in each size class is indicated on top of each bar.
Assessment

The largest proportion of river water bodies with less than good ecological status or potential is found for rivers draining to the North-east Atlantic Ocean. This is also the region with the largest total length of river water bodies, adding to the severity of the situation in this sea region. The main impacts affecting the river water bodies in this region are altered habitats and nutrient enrichment, along with organic enrichment and contamination by priority substances. Rivers with less than good ecological status and potential that are affected by the latter three of these impacts are likely to have deteriorating effects on the marine waters they are draining into. The ecological status or potential is slightly better for rivers draining to the Baltic Sea, the Mediterranean Sea and the Black Sea, but still more than half of the total length of rivers draining to these sea regions has status/potential less than good. Contamination by priority substances is the most important impact in the Baltic Sea region, but this is mainly due to mercury pollution which is not likely to have a strong effect on the ecological status/potential. In the Mediterranean Sea, however, contamination by priority substances and contaminated sediments may be sufficiently severe to affect ecological status/potential. The few river water bodies draining to the Arctic Sea drain pristine areas, explaining that almost all the water bodies have good or high ecological status/potential. The impacts confirm that the mercury pollution in these Nordic areas does not affect the ecological conditions. 
The smallest lakes that are reported have the highest proportion of water bodies with less than good ecological status or potential compared to other lake size categories (figure 2). The percentage of poor and bad lakes is also slightly higher in the smallest lakes (size class 0-0.5 km2) than in the other size classes. There is little variation between the three intermediate size classes, whereas the conditions are better in the largest size class. The improved ecological conditions with increasing size class can be explained by the larger volume and the longer residence time of bigger lakes. This increases the potential for dilution and retention of nutrients and contaminants coming into the lake. The number of lakes in the biggest size class is low, but given their large area, their total area is slightly larger than the total area of all the other lakes put together.
The analysis of the best versus the least good countries with regard to ecological status or potential underlines the large variation in ecological conditions throughout Europe (figure 3a). Whereas 46% of the water bodies in the best countries have ecological status or potential less than good, the corresponding percentage for the least good countries is 90%. The main reasons for the poor ecological conditions in the least good countries are altered habitats, nutrient enrichment and organic enrichment (figure 3b). 
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Figure 3: a) Relative distribution by count of ecological status or potential of classified European freshwater water bodies in the best and the least good countries. The number of classified water bodies in each country group is indicated on top of each bar. b) Relative distribution by count of impacts on classified European freshwater water bodies in the best and the least good countries. One water body may be subject to several impacts, while for some water bodies no impacts are reported. The figure represents 52571 impact entries. The number of classified water bodies with impacts information in each country group is indicated on top of each bar (NL did not report impacts information).

Country abbreviations: AT = Austria , FI = Finland, LT = Lithuania, SE = Sweden, , BE = Belgium, DE = Germany, NL = The Netherlands.

In the biggest RBDs (>15000 km2) (figure 4a) there are 75-99% of water bodies with less than good ecological status/potential in RBDs belonging to the least good countries, whereas the variation among the RBDs belonging to the best countries is much higher, spanning from 0-72% water bodies in less than good status. The worst of the big RBDs presented is the Dutch Rhine, where almost all water bodies are reported to be in less than good status, whereas the best RBD is the Northernmost Finnish RBD (FIVHA7), where no water bodies are reported to be less than good, and as much as 94% are reported to be in high status. However, the worst RBD in the group of best countries (SE3, including the most densely populated and agricultural area of Sweden) is not so much better than the best RBD of the least good countries (DE1000, German Danube), illustrating the large variation within the RBDs in the best countries. Among the countries with intermediate ecological status (see figure 2.a  in chapter 2.1,), there are three big RBDs in the UK that are worse than the RBD DE1000 found in the group of least good countries shown in figure 4.a. 
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Figure 4: a) Relative distribution by count of ecological status or potential of classified European freshwater water bodies in the major RBDs (>15000 km2). The RBDs are sorted by the percentage of water bodies having good or high ecological status or potential (descending order). The vertical line marks the distinction between the best and the least good countries. BE does not have RBDs >15000 km2. The figure represents 33014 water bodies in RBDs from the best countries and 8777 water bodies in RBDs from the least good countries. 

b) Relative distribution by count of impacts on classified European freshwater water bodies in the major RBDs (>15000 km2). One water body may be subject to several impacts, while for some water bodies no impacts are reported. The figure shows 35925 and 13700 impact entries in the best and least good countries, respectively, representing 28030 and 6387 water bodies (NL did not report impacts information).

The first two letters in the RBD code is the country code, i.e.: AT = Austria , FI = Finland, LT = Lithuania, SE = Sweden, , BE = Belgium, DE = Germany, NL = The Netherlands.

The most important impacts (figure 4b) reported in most of these large RBDs are nutrients (and organic) enrichment and altered habitats. While nutrients dominate in the Finnish RBDs, these two major impacts are equally important in the German RBDs, and altered habitats are clearly the dominating impact in the Austrian and Lithuanian RBDs. The causes of the altered habitats probably range from fish migration barriers and altered river flow mainly due to hydropower in Austria to channelisation due to navigation and agriculture in the Rhine and Danube RBDs.
 In all the Swedish RBDs the dominating impact is contamination by priority substances (mainly Hg), but this mainly concerns chemical status and is not so relevant for ecological status/potential. Acidification is also a considerable impact in the two southernmost Swedish RBDs.  
Although often not so relevant for ecological status/potential, the contamination by priority substances (other than long-range transboundary Hg, as in Sweden) may indicate that also non-priority specific pollutants or other national  pollutants are present. Altogether these toxic pollutants may affect ecological status/potential, especially close to major point sources, e.g.  mining industries, and in case of accidental pollution. Contamination by priority substances are reported as a significant impact in some RBDs (German Rhine, Elbe and Ems). Especially in the German Rhine (DE2000) this impact is important, occurring in 22% of the water bodies. Further analyses of the RBMP for this RBD may reveal the underlying pollution sources for this impact. Moreover, along with the contamination by priority substances, 19% of the freshwater water bodies fail to achieve good status with respect to non-priority specific pollutants (other national pollutants are not reported). It should be noted that the analysis of impacts at RBD level within the group of least good countries only represents Germany, because the Netherlands did not report impacts, and Belgium does not have any big RBDs. However, the majority (91%) of the water bodies in the least good countries are in Germany. 
The proportion of water bodies without impacts information is lower (53%) in the group of best countries, indicating that a large number of water bodies in Austria, Finland and Lithuania may not be subject to any impacts. 
The analysis of the river transect of the Rhine from its headwaters to the coast (figure 5a) shows that the ecological conditions decline downstream. The impacts analysis (figure 5b) shows that nutrient enrichment and organic enrichment increases downstream, so this impact may be the primary reason for the degradation of ecological status/potential from the source to the mouth of the river. The importance of altered habitats is highest in the Austrian part, where this impact is reported to occur in as much as 56% of the water bodies. This impact probably comes mainly from hydropower, and clearly affects ecological status, as 59% of the water bodies are reported to be in less than good status/potential in the Austrian part of the Rhine. Altered habitats are less important in the French middle part of the Rhine, where 41% of the water bodies are exposed to this impact. The most important impact in the French part of the Rhine seems to be contamination by priority substances (and possibly also other non-priority or national pollutants), to which 61% of the water bodies are exposed. These contaminants may contribute to the high number of water bodies in less than good status (69%) in this RBD. The sources for these contaminants may be a combination of local industries, mining, agriculture and navigation, but further investigation of the RBMP for this RBD would be needed to assess this. In the German part, 72% of the water bodies are affected by altered habitats, probably related to navigation, flood protection and agriculture in the downstream areas, while 85% of the water bodies are in less than good status, indicating that also nutrients and organic enrichment are important impacts here. Contamination by priority substances is significant also in the German Rhine, occurring in 22% of the water bodies. This may be due to a variety of sources, as mentioned for the French Rhine RBD.
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Figure 5: a) Relative distribution by count of ecological status or potential of classified European freshwater water bodies in the RBDs along the Rhine river. The RBDs are sorted from headwater to coast. The number of classified water bodies in each RBD is indicated on top of each bar. b) Relative distribution by count of impacts on classified European freshwater water bodies in the RBDs along the Rhine river. One water body may be subject to several impacts, while for some water bodies no impacts are reported. The number of classified water bodies with impacts information in each RBD is indicated on top of each bar (NL did not report impacts information). The figure represents 4373 impact entries.

The first two letters in the RBD code is the country code, i.e.: AT = Austria , FR = France, DE = Germany, NL = The Netherlands.
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 regional assessment are given in the following paragraphs.

The analyses presented in this background document are focusing on specific aspects of the data, such as differences between major regions, major types of water bodies and major RBDs, including one river transect analysis of the RBDs occurring along the Rhine. River data are also aggregated to sea regions, because this is relevant for the assessment of transitional and coastal waters . The sea region delineation selected is according to the Marine Strategy Framework Directive (MSFD) Article 4. In addition the Arctic Ocean is included as a separate region. Lakes are analysed by aggregating to different size classes. The size classes are chosen according to the Water Framework Directive Annex II lake typology, system A. This is the only analysis related to typology. It would be interesting to analyse other typological aspects, but this is difficult on wider regional level due to mismatch between national and common types used for intercalibration of classification systems. In fact, only 9% of 279 national lake types and 27% of 573 national river types can be linked to common types. 
The selection of the best versus the least good countries is made with consideration not only of the overall ecological status and potential (European overview, figure 2a), but also of the reliability of the data. Hence, Slovakia was not included among the best countries despite the low percentage of water bodies with ecological status or potential less than good, because the confidence level is generally low (European overview, figure 7) and a large part of the water bodies are classified without information on any quality elements (European overview, figure 8). Likewise, Austria was included among the best countries because of the high confidence level and the good data basis of the classification. When ranking the countries after excluding water bodies without information on biological quality elements, Austria is the fourth best country (figure 6). Austria also has a low percentage of water bodies with bad ecological status or potential.
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Figure 6: Relative distribution by count of ecological status or potential of classified European freshwater water bodies with information on at least one biological quality element 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.

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

For a more detailed analysis, the analysis of the best versus the least good countries is also done at RBD level. To reduce the number of RBDs, only the largest, and thus most important, RBDs were chosen.
The analysis of the Rhine is included as an example of a transect analysis. It can be supplemented with an analysis of the transitional and coastal water bodies in the Dutch RBD NLRN
References
�This assumption should be checked for the final draft by comparing with the HyMo pressure analyses, and by checking the most relevant RBMPs. 





PAGE  
7
2.2 Ecological status and potential: Regional and type specific assessment

