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Indicator Fact Sheet

(No. 37) Demonstration of indicator based on comparable information. Indicators of the biological quality elements for lakes under the WFD (State)

Key message 

( Only sparse information is available on the biological state of lakes and reservoirs. 

( Based on the available information, the ecological state of lakes and wetlands in the European Union and in the Accession Countries are fairly good. 

( There are still a significant number of lakes in some of the Accession Countries that are considered as relatively pristine. 

Figure 1: Ecological Quality of Lakes in the European Union and in those Accession Countries where information was available 
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Source:  Water and Wetland Index (WWF, December 2000)

Figure 2: Pristine Lakes in those Accession Countries where information was available 
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Source:  Water and Wetland Index (WWF, December 2000)
Results and assessment 

Policy relevance:

The Water Framework Directive (WFD) states that the most important task is the protection of Europe’s waters (inland, transitional, coastal and marine waters). Protection of water related ecosystems has high priority in the Directive. This indicator fact sheet aims to present the current state of lake ecosystems in Europe and highlights the gaps in lake monitoring. 

Policy context

The WFD requires the biological monitoring of surface and groundwater. It sets up only the common aim, the frame of monitoring and the deadline of the subtasks, but methodologies of the water quality monitoring, analyses and classification methods are regulated by each Member State itself. The Directive only suggests that the water quality target of the national water protection programmes should be based on such biological indicators that enable the regularly performed quantitative and qualitative monitoring method. 

The WFD requires that all water bodies of each Member State should have at least good quality status by 2015. The Directive requires both qualitative and quantitative data collection. The targeted biological state indicators are: Phytoplankton, Macrophytes and phytobenthos, Benthic invertebrate fauna, Fish fauna.

Current biological classification in Europe
The biological classification in all EU Member States is based on macrozoobenton monitoring. This has, however, two different approaches. (i) First it was the saphrobiological analysis, which was adopted in most Danube countries. The calculated saphrobic index is based on a quantitative sampling method and specie-level specification of aquatic flora and fauna. Therefore, this method is very cost and time consuming. (ii) The second type of biological classification is used in the Atlantic, Mediterranean and Scandinavian countries. These biological indexes are calculated from different data based on various formulae. Data can come from quantitative, semi-quantitative or simply qualitative sampling analyses, and it can relate to specie, family or higher-level categories. Therefore, biological classifications based on some of these methodologies are much easier to perform.

Considering the above-mentioned facts, it is very pressing to set up a common platform for the identification of reference conditions and of the key class boundaries for the application of the classification regime for ecological quality discussed in Annex V of the EU Water Framework Directive. Sweden is leading an EU project, called “Development of a protocol for identification of reference conditions, and boundaries between high, good and moderate status in lakes and watercourses (Water Framework Directive, Common Implementation Strategy, Working Group 2.3 – REFCOND). The objective of the project is to develop and validate a protocol. The study will focus on lakes and watercourses. The project ends in December 2002.

Environmental context

Many European surface waters have lost their natural aquatic vegetation in recent years, largely as a result of pollution and eutrophication. Not only many aquatic plants became rare, vulnerable or threatened, but also some have even become extinct in parts of their natural distribution area. Since the submersed vegetation is of major importance to lake and river biological and chemical processes, the ecological stability of many lakes and rivers has decreased dramatically.

Assessment

Regular lake ecological monitoring is not widely performed in European countries. As a consequence of this, comparable lake ecological quality information was found only from a WWF project called ‘Water and Wetland Index, 2000’. This WWF project assessed 66 lakes in sixteen EU countries and 46 lakes in five Accession Countries in 2000. The ecological status scoring of this WWF project is based on the logic of the EU Water Framework Directive and uses the same categories (high, good, moderate, poor and bad) to measure how much the status of a body of water deviates from "undisturbed" conditions. The same categories were also used to score the quality of the provided data.

The overall ecological quality of the lakes in the Western European Countries is moderate – good. Lakes that have high or good status are around at sea level (10-120 m above sea level), and represent all EUROWATERNET lake size categories (small, medium, large, very large). Although that overall score of the ecological quality is fairly good, almost 50 percent of the assessed lakes are in poor – moderate ecological state category. 

In case of the Accession Countries, it was concluded that lakes that score “high” ecological status are mainly mountain lakes with minimal human pressures or protected wetlands. However, even large lake systems like Lake Balaton in Hungary and Lake Peipsi in Estonia appear to be in a relatively “good” ecological state. Furthermore, there is evidence that there are still a significant number of lakes in the five investigated Accession Countries that are considered as relatively pristine. Poor-moderate conditions were identified in case of 38 percent of studied lakes. These are under pressure from pollution, over fishing, or water use for irrigation, industry and drinking water use. 

Subindicators

Key message 

( Currently only some of the European countries operate lake biological monitoring network.

( As a consequence of the Water Framework Directive, all countries have to start to set up biological monitoring on lakes.

( Northern surface waters are least impacted, whereas Southern European waters are impacted the most by human activities.

Figure 3: Biological monitoring of lakes in Europe
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Sources:  WWF 2001: Health of Freshwater Ecosystems


EEA Topic Report 2: Inland Waters: Surface Water Quality Monitoring, 1996

Figure 4: Threatened fish species in the surface waters of Europe
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Source: The 2000 IUCN Red List of Threatened Species

Assessment for the sub-indicators

Regular biological lake monitoring was not widely performed in either Member States or Accession Countries. One of the reasons for this is that biological classification of lake quality is a fairly complex task. Background information on the original undisturbed condition is the minimal information that is needed, plus the assessment of the current state requires qualified staff, time and financial resources. As a consequence of the Water Framework Directive, many countries have started to develop and implement their lake monitoring programs.

Another indicator of the water quality is the number of threatened fish species in surface waters. It can be concluded that Northern European countries have probably the least impact on the ecological status of their waters, whereas Southern countries have many threatened fish species as a consequence of anthropogenic pressures.
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Figure 1: Ecological Quality of Lakes in the European Union and in those Accession Countries where information was available

	Size*
	Western Europe
	Central and Eastern Europe

	
	Ecological status*
	Data score
	Ecological status*
	Data score

	Small
	2.5
	1.9
	3.3
	2.7

	Medium
	2.8
	3.2
	2.9
	2.6

	Large
	2.3
	3.2
	2.6
	2.1

	Very large
	2.8
	3.2
	2.5
	2.9


Source: Water and Wetland Index (WWF, December 2000)
Notes: Information on lakes and wetlands are from Austria, Belgium (-Wallonia, -Flanders), Bulgaria, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Slovakia, Spain, Switzerland, Turkey, UK 

*  - EUROWATERNET size category 

 ** - Ecological status: 
0       Bad
0 – 1 Poor
1 – 2 Moderate



 2 – 3 Good
3 – 4 High

Figure 2: Pristine Lakes in those Accession Countries where information was available

	Country
	Total number of lakes studied
	Number of relatively pristine lakes

	Bulgaria
	288
	270

	Estonia
	1156
	586

	Slovakia
	982
	257

	Turkey
	100
	42


Source: Water and Wetland Index (WWF, December 2000)
Figure 3: Overview of the national lake biological monitoring programmes

	
	Monitoring of lakes and reservoirs

	Austria
	No comprehensive national monitoring of lakes and reservoirs has been implemented in Austria. However, data on hydrological, physico-chemical, and biological parameters of selected lakes is relatively well covered. (Phytoplankton, Zooplankton and  Macrophytes are all monitored.*) Improvement of monitoring activities is expected over the next 3 – 5 years (as a result of the implementation of Water Framework Directive).

	Belgium - Flanders
	Although there are few 'lakes' in Flanders, ‘still waters' are monitored as part of the river monitoring programme.

	Belgium - Wallonia
	There is no central administration responsible for the monitoring of lakes and reservoirs. However, good data on lakes and reservoirs is available from different institutions. (Macroinvertebrate is monitored only. *)

	Bulgaria
	The Ministry of Environment and Waters monitors water quality in 3 lakes and 14 reservoirs (for hydropower production) with a sampling frequency of 4 times a year (at two sampling points for each site taken at the inlet and outlet and on the surface of the lake). 24 physicochemical parameters are measured.

	Denmark
	Monitoring of lakes falls into the same programme as rivers, NOVA- 2003 (1998-2003). Physico-chemical, biological parameters (Phytoplankton, Zooplankton, Macrophytes and Fish *) and pressures are monitored in 31 lakes.

	England  - Wales
	The EA conducts lake and reservoir surveys (including both physicochemical and biological data). In addition, regional water companies are responsible for the monitoring of lakes and reservoirs used for water storage and supply.

	Estonia
	The hydrological, physico-chemical and biological status of 600 (out of 1,200) lakes and reservoirs has been studied at least once a year, about 200 lakes and reservoirs are sampled on several occasions. Regular studies of L. Peipsi and L. Võrtsjärv have been carried out since the 1960’s. The newly implemented national monitoring programme covers the two aforementioned large lakes as well as ten small lakes.

	Finland
	As part of the polluter permit system, 1,800 lakes are monitored in conjunction with licensed polluters. Lakes are also monitored as part of EUROWATERNET. Lake biology is monitored at 253 sites (Phytoplankton, Zooplankton *).

	France
	No national lake monitoring programme and national data network exist in France. Although the number and the basic information of lakes are well known, only some biological monitoring is performed by regional/local authorities, companies, projects, etc. 

	Germany
	Monitoring of some lakes and reservoirs is carried out. However, no national overview was reported.

	Greece
	The lake national monitoring programme was implemented in 1999. The programme monitors physico-chemical and microbiological variables, no biological parameters.

	Hungary
	Some large lakes and reservoirs are monitored as regularly as rivers, however, man-made lakes such as gravel pits and small lakes are neglected. Monitoring of basic parameters such as size characteristics is missing for many small lakes. Pressures on lakes such as wastewater treatment discharges, landfill sites and diffuse sources such as agricultural runoff are not monitored for many lakes.

	Iceland
	Biological monitoring exists, but no more detailed information is available. *

	Netherlands
	Biological monitoring of lakes exists. Phytoplankton, Zooplankton, Macrophytes and Fish are monitored. *

	Northern Ireland
	The Environmental Protection Division of DoE in Northern Ireland is currently monitoring some lakes, although there are plans to include lakes more comprehensively in their operations. The ecological monitoring of lakes in Northern Ireland by the Environment and Heritage Service is still under development. It will be a collaborative approach between the Environmental Protection Division and the Natural Heritage Division and will involve commissioned work.

	Norway
	Biological monitoring of lakes exists. Phytoplankton, zooplankton and fish are monitored. *

	Scotland
	Lakes above 1km2 are monitored by SEPA, however, small waterbodies are only monitored if a specific pressure is apparent. The Water Authorities monitor reservoirs. Some pressures are not fully identified and monitored.

	Slovakia
	39 lakes and reservoirs were monitored in 1996 for physico-chemical and biological parameters (SEA, 1999). Moderate information on biological parameters.

	Spain

	Lakes and reservoirs have different monitoring programmes. There are only a few large and medium-sized natural lakes in Spain and a modest number of small alpine lakes in the Pyrenees and other mountain ranges, but there are a high number of reservoirs. Regional governments monitor lakes that have a Nature Reserve legal protection. Reservoirs are monitored four times a year on physical, chemical, and biological (only chlorophyll and Macroinvertebrate *) parameters (EEA, 1996).

	Sweden

	The various comprehensive national, regional and local level programmes (see monitoring of rivers above) encompass the monitoring of lakes and reservoirs. On the regional level monitoring programmes are carried out for different catchments and coordinated between different actors (e.g. communities and industries), but the agriculture and forestry sector are not sufficiently involved. The programmes aim to describe effects of wastewater discharge, land use, and effects of acid deposition and also the status related to recent national environmental goals. A system for assessment of human impact is developed and widely used for surface waters. The programmes are insufficient to describe the effects of forestry and hydropower production (water regulation and dam effects) as well as effects of organic substances like chlorinated hydrocarbons. There are no sufficient data on “natural” (undisturbed) lakes and streams, which is needed for a ‘reference condition’ and for nature conservation work. (Biological monitoring exists. It covers only Macroinvertebrate. *)

	Switzerland
	A national monitoring programme is in place to measure the ecological and water quality of important lakes and reservoirs in Switzerland.

	Turkey
	With the exception of the short-term UNEP project, no other coordinated monitoring has taken place.


Source: WWF 2001: Health of Freshwater Ecosystems

* - Information marked with asterisks are from EEA Topic Report 2: Inland Waters: Surface Water Quality Monitoring, 1996
Figure 4: Number of threatened fish species in the surface waters of Europe and Central Asia 

	Countries
	# of threatened fish species
	Countries
	# of threatened fish species

	Western Europe
	Central and Eastern Europe

	Andorra
	0
	Albania
	7

	Austria
	7
	Bosnia and Herzegovina
	6

	Belgium
	0
	Bulgaria
	10

	Denmark
	0
	Croatia
	21

	Finland
	0
	Cyprus
	0

	France
	5
	Czech Republic
	7

	Germany
	6
	Estonia
	1

	Greece
	19
	Hungary
	8

	Greenland
	0
	Latvia
	1

	Iceland
	0
	Lithuania
	1

	Ireland
	0
	Macedonia (FYROM)
	4

	Italy
	8
	Malta
	0

	Liechtenstein
	0
	Poland
	1

	Luxembourg
	0
	Romania
	10

	Netherlands
	0
	Slovakia
	8

	Norway
	0
	Slovenia
	8

	Portugal
	9
	Turkey
	22

	San Marino
	0
	Yugoslavia
	10

	Spain
	11
	
	

	Sweden
	0
	
	

	Switzerland
	4
	
	

	United Kingdom
	1
	
	


Source: The 2000 IUCN Red List of Threatened Species

Meta data
Technical information
1. Data source: WWF, IUCN, EEA reports

2. Description of data: only the results of the studies were available, more detailed information should have been requested from those organisations.

3. Geographical coverage: WWF: 16 EU, 5 AC, Switzerland; IUCN: all European countries

4. Temporal coverage: 2000

5. Methodology and frequency of data collection. WWF data came from a project, IUCN collects information annually.

6. Methodology of data manipulation. WWI scores were averaged out.

Qualitative information
7. Strength and weakness (at data level). The available data is very limited. 

8. Reliability, accuracy, robustness, uncertainty (at data level). At present, ecological data is limited, but the data availability will be improved over time, when all countries start to prepare the regular ecological monitoring based on the Water Framework Directive.

9.
Overall scoring (give 1 to 3 points: 1=no major problems, 3=major reservations): 

Relevancy: 1

Accuracy: 2

Comparability over time: 3

Comparability over space: 1

Further work required 

When ‘Working Group 2.3 (REFCOND)’ works out the recommended Guideline for the classification of the biological status of lakes, and countries collect all necessary background and current status information, this fact sheet can be updated with more information. 
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