	Serial Number
	5

	Reporting Sheet Code
	BIO_INV_RV

	Reporting Sheet Name
	State of river water bodies in terms of biological quality elements – benthic invertebrate fauna.

	Lead EEA
	Peter Kristensen (Peter.Kristensen@eea.europa.eu)

	Lead ETC/WTR
	Anne Lyche Solheim (anne.lyche@niva.no)

	Other inputs
	Sandra Poikane, Wouter van de Bund, JRC (IES-EEWAI), Jorge Rodriguez Romero and Ursula Schmedje, DG Env

	Status


Date


Version
	24th Sept 2008
7

	Collation of Comments on this version
	Comments from AT, BE, ES, NL, PT, UK to version 1st Nov. 2007  incorporated


What should be reported?

National EQR value for macroinvertebrates for each water body chosen for reporting  
National EQR class boundaries for macroinvertebrates for all types of rivers reported (to be reported only once, and if revised)
(see determinand section for further description)
Why is it needed?

The information will be used to formulate indicators that will show progress in reaching a good ecological status in an overall European perspective, and to develop a European picture on water quality in a comparable way and to identify potential problem areas at the European level.

The new EEA indicator that will be developed using this data flow is:
· Ecological status of river macroinvertebrates
Assessments are also made periodically on the impact of particular socio-economic sectors on water (e.g. the impact of agriculture on water), and of particular issues (e.g. Nutrients in European ecosystems). Such assessments will be improved by the reporting of data on the biological elements of water bodies.

The national EQR values will be translated to normalised EQR values by EEA, based on the national EQR class boundaries and a simple interpolation technique, to allow the data to become comparable between countries and across regions. 

The normalised data could be used to elaborate a new EEA indicator, including for example:

· Summaries of the normalised EQR values grouped into high, good, moderate, poor and bad classes at different spatial scales: national,,River basin district (RBD) or the sub-units .

· Time series of the normalised EQR values aggregated for different European regions (e.g. GIG-regions) and different river types (e.g. small lowland river). 
· Proportion of river water bodies within each country or within each RBD for which there are statistically significant increases, decreases and no changes in normalised EQR values over time. 

How should it be reported?

Determinands
The generic options for the treatment of SOE data by countries before reporting are described in Section 2.4. 

National EQR-value for macroinvertebrates for each of the reported water bodies 
· The determinand should be reported annually if measured every year. In cases where benthic invertebrates are not measured every year, the determinand should be reported in the year  it becomes available at a national level e.g. once every two years, once every three years etc. 

National EQR class boundaries for macroinvertebrates for all types of rivers reported (to be reported only once, and if revised
Treatment of data before reporting 

The generic options for the treatment of SOE data by countries before reporting are described in Section 2.4. 

Temporal aggregation:

Annual average values of the determinands at each river water body are requested. 

Spatial aggregation (sites):

If samples at a monitoring site within the river water body are taken at discrete sub-sites representing different habitats within the monitoring site, then a site-averaged value should be calculated before reporting. Then, the average and/or median value for all monitoring sites within each river the water body should be calculated before reporting.

The reported values should then be the annual average or median value of the determinand for the water body as a whole.

Methodological details 
Methodological details of sampling and data/site aggregation methods used for the requested determinands in this sheet; to be reported only once and if changed

· Sampling month and year;
· Number of samples used to calculate annual average and/or median values and standard deviation for any site within the water body.

· Number of sites and sub-sites used to calculate the average and/or median values for the water body as a whole.

Information on water bodies used for SOE reporting 

The following information for each of the water bodies is required (see also Section 2 of this document):

· Unique water body code (see reporting sheet on ‘geographical information’);

· Physical characteristics and type data of each water body (to be reported only once for each water body and whenever changes) – see SOER sheet STA_CHA_PRE for details. 
· Proxy pressure information on water bodies (to be reported only once for each water body, and whenever changed) – see SOER sheet STA_CHA_PRE for details;
· Information as to whether the water body is heavily modified or artificial should be given. 
Geographic and pressure info for the water bodies is not needed if already reported in Article 5 reports. Only the water body code is then needed.
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What should be reported?

Option 1 (for countries that have completed and successfully intercalibrated their national assessment methods for the whole element phytoplankton in lakes):

National EQR value for phytoplankton for each water body chosen for reporting 
National EQR class boundaries for phytoplankton for all types of lakes reported (to be reported only once, and if revised)
(see determinand section for further description)
Option 2 (voluntary additional single metrics for countries and types where data are relevant and available):

Annual and summer (specify period) average values for each lake water body of the following determinands:

· Chlorophyll a concentrations in g/L- updated annually

· Total phytoplankton biomass in mg/L (or mm3/L) - updated annually
. 

· % of Cyanobacteria
 of the total phytoplankton biomass - updated annually

For reservoirs, interannual average values should be reported (based on three years of monitoring) to reduce variation caused by water level fluctuations. 
Why is it needed?

The information will be used to formulate indicators that will show progress in reaching a good ecological status in an overall European perspective, and to develop a European picture on water quality in a comparable way and to identify potential problem areas at the European level.

The new EEA indicator that will be developed using this data flow is:

· Ecological status of lake phytoplankton 

Assessments are also made periodically on the impact of particular socio-economic sectors on water (e.g. the impact of agriculture on water), and of particular issues (e.g. Nutrients in European ecosystems). Such assessments will be improved by the reporting of data on the biological elements of water bodies.

For option 1 data:
The national EQR values will be translated to normalised EQR values by EEA, based on the national EQR class boundaries and a simple interpolation technique, to allow the data to become comparable between countries and across regions. 

The normalised data could be used to elaborate a new EEA indicator, including for example:
· Summaries of the normalised EQR values for lake phytoplankton grouped into high, good, moderate, poor and bad classes for different lake types and at different spatial scales: national,,River basin district (RBD) or river basins (RBs).
· Time series of the normalised EQR values aggregated for different European regions (e.g. GIG-regions) and at the lake type level (e.g. shallow, moderate alkalinity lakes). 

· Proportion of lake water bodies within each country or within each RBD for which there are statistically significant increases, decreases and no changes in lake phytoplankton over time. 
For option 2 data: 
The reported data could be used to elaborate a new EEA indicator, including for example:
· Summaries of the other determinands of lake phytoplankton for different lake types using the intercalibrated boundaries as a basis for grouping the lake water bodies into high, good, moderate, poor and bad classes at different spatial scales: national,,River basin district (RBD) or river basins (RBs).

· Time series of the other determinands of lake phytoplankton aggregated for different lake types (e.g. shallow, moderate alkalinity lakes) and in different European regions (e.g. GIG-regions) 
· Proportion of lake water bodies within each country or within each RBD for which there are statistically significant increases, decreases and no changes in the determinands for lake phytoplankton over time. 
How should it be reported?
Determinands

Option 1 (for countries that have completed and successfully intercalibrated their national assessment methods for phytoplankton in lakes)
National EQR-values for phytoplankton for each of the reported water bodies 
· The determinand should be reported annually if measured every year. In cases where lake phytoplankton are not measured every year, the determinand should be reported in the year it becomes available at a national level e.g. once every 2 years, once every 3 years etc.
National EQR class boundaries for phytoplankton for all types of lakes reported 

· The determinand should be reported only once, and if changed

Option 2: (voluntary additional single metrics for countries and types where data are relevant and available)

· Chlorophyll a concentrations in µg/l. 
· Total phytoplankton biomass in mg/L or mm3/L 

· Relative contribution (%) of cyanobacteria to the phytoplankton biomass;
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Chlorophyll-a is already reported under the Eionet-water priority data flow for lakes. See reporting sheet NUT_ORG_RV_LK for details.


· Depth (epilimnion or euphotic zone)-averaged and annual average and/or summer (June to Sept) or growth season (April – Oct) average values for each determinand for the calendar year for each water body;

· Standard deviation of each average value reported for all samples from one year (or summer or growth season) and one water body, if data from >2 samples are available;

· Median concentration of the aggregated data.

· Unit of measurement for each determinand;

· The value of the reported determinands for each of the water bodies are to be reported annually when they are measured every year. In cases where phytoplankton is not measured every year, the classification result should be reported in the year it becomes available at a national level e.g. once every two years, once every three years etc. 

· As long a time series of values of metrics/indices as possible for each water body is also requested. The time series need only be reported once and then subsequently updated annually (or when new data are available) with the most recent year’s data. In some cases a country may wish to re-submit their whole dataset, for example, when errors are subsequently found in national databases and corrected by the country.

Treatment of data before reporting 
Temporal aggregation:

Annual and /or summer (June/July/August/September) and / or growing season (April-October) average values and concentrations of the determinands at each lake water body are requested
. 

Spatial aggregation (a) depth and b) sites):

a) If samples at a monitoring site within the water body are taken at discrete depths located at intervals throughout the water column or epilimnion or euphotic zone, then a depth-averaged value should be calculated before reporting. 
b) The average value for all sites within the water body should be calculated before reporting.
The reported values should then be the average and /or median value of each determinand for the water body as a whole, and for the year and/or summer and/or growth season.
Methodological details (option 2):
Methodological details of sampling and data/site aggregation methods used for the requested determinands in this sheet; to be reported only once and if changed
· Sampling period (whole year or summer or growing season from month x to month y);

· Depth of sample (integrated water column or epilimnion or euphotic zone or other discrete depth);

· Number of discrete depth samples used in calculating the depth (water column or epilimnion or euphotic zone) averaged concentrations at the site;

· Total depth of water column at the monitoring site at the time of sampling;

· Number of samples used to calculate annual or summer average values.

· Method of data aggregation for discrete depth samples  (e.g. simple average, weighted average etc.) (if applicable);

Information on water bodies used for SOE reporting 
The water bodies to be used for SOE reporting are discussed in Section 2 of this document. 

The following information for each of the water bodies is required:

Option 1 and 2: 

· Unique water body code (see reporting sheet on ‘geographical information’)
· Physical characteristics of the water body, including type data (to be reported only once for each water body) – see SOER sheet STA_CHA_PRE for details.
· Proxy pressure information on the water body – see SOER sheet STA_CHA_PRE for details;
· Please indicate whether the water body is heavily modified or artificial. 
Geographic and pressure info for the water bodies is not needed if already reported in Article 5 reports. Only the water body code is then needed.
Option 2 only:

· The type-specific reference conditions for each of the requested determinands for each monitoring site/water body used for SOE reporting. To be reported only once when they become available and whenever revised.
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What should be reported?

Option 1 (for countries that have completed and successfully intercalibrated their national assessment methods for macrophytes in lakes):

National EQR value for macrophytes for each water body chosen for reporting

National EQR boundaries for macrophytes in all types of lakes reported (to be reported only once, and if revised)
(see determinand section for further description)
Option 2 (voluntary additional single metrics for countries and types where data are relevant and available):

· Macrophyte depth limit
 (in m) 

· Relative abundance or presence/absence of Charaphytes (alkaline lakes) or Isoetids (low-moderate alkalinity lakes)
Why is it needed?

Macrophyte depth limit, as well as abundance of Charaphytes and Isoetids, are clearly related to the ecological status of lakes in an overall European perspective. These metrics are thus most suitable to develop a European picture on ecological quality in a comparable way and to identify potential problem areas at the European level.
The new EEA indicator that will be developed using this data flow is:

· Ecological status of lake macrophytes 

Assessments are also made periodically on the impact of particular socio-economic sectors on water (e.g. the impact of agriculture on water), and of particular issues (e.g. Nutrients in European ecosystems). Such assessments will be improved by the reporting of data on the biological elements of water bodies.
For option 1 data:
The national EQR values will be translated to normalised EQR values by EEA, based on the national EQR class boundaries and a simple interpolation technique, to allow the data to become comparable between countries and across regions. 

The normalised data could be used to elaborate a new EEA indicator, including for example:
· Summaries of the normalised EQR values for lake macrophytes grouped into high, good, moderate, poor and bad classes for different lake types and at different spatial scales: national,,River basin district (RBD) or river basins (RBs).
· Time series of the normalised EQR values aggregated for different European regions (e.g. GIG-regions) and at the lake type level (e.g. shallow, moderate alkalinity lakes). 

· Proportion of lake water bodies within each country or within each RBD for which there are statistically significant increases, decreases and no changes in the normalised EQR values for lake macrophytes over time. 
For option 2 data: 
The reported data could be used to elaborate a new EEA indicator, including for example:
· Summaries of the other determinands of lake macrophytes for different lake types grouping the lake water bodies into categories according to the relative abundance of charaphytes or isoetids at different spatial scales: national, River basin district (RBD) or sub-units 
· Time series of each determinands of lake macrophytes aggregated for different lake types (e.g. shallow, moderate alkalinity lakes) and in different European regions (e.g. GIG-regions) 
· Proportion of lake water bodies within each country or within each RBD for which there are statistically significant increases, decreases and no changes in the determinands for lake macrophytes over time. 
How should it be reported?

Determinands

Option 1 (for countries that have completed and successfully intercalibrated their national assessment methods for macrophytes in lakes)
National EQR-vaue for macrophytes in each of the reported water bodies. 
· The determinand should be reported in the year it becomes available at a national level e.g. once every two years, once every three years etc.
National EQR class boundaries for macrophytes for all types of lakes reported 

· The determinand should be reported only once, and if changed

Option 2: (voluntary additional single metrics for countries and types where data are relevant and available)

· Depth limit (maximum macrophyte colonisation depth in m);
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The mean and maximum depth of the lake as described in SOER sheet STA_CHA_PRE is also needed for the assessment of this indicator. Remark that in lakes with fluctuating water levels textual descriptions of the phenomenon may be relevant for evaluating the macrophyte results.  


· Relative abundance and/or presence/absence of Charaphytes (alkaline lakes) or large Isoetids (low-moderate alkalinity lakes) (e.g. Isoetes sp., Lobelia dortmanna, Littorella uniflora)
· Unit of measurement for each determinand; for the determinands Charaphyte and large Isoetids, please give data as % cover of total colonisable area, give the values as actual % or as 1 (<10%), 2 (10-20%), 3 (20-30%), 4 (30-50%) or 5 (>50%). If this is not possible, then data can be reported as presence/absence, or as relative abundance using 1 (very low), 2 (low), 3 (moderate), 4 (abundant) or 5 (totally dominant).
· Average value for each determinand for the calendar year for each water body (if applicable);

· Standard deviation of each average value reported for all samples from one year and one water body, if data from >2 samples or transects are available;

· Median concentration of the aggregated data.

· The values of the requested determinands measured at each water body are to be reported in the year they become available at a national level e.g. once every two years, three years or six years. 

· As long a time series of the values of the determinands as possible for each site and determinand is also requested. The time series need only be reported once and then subsequently updated with the most recent year’s data. In some cases a country may wish to re-submit their whole dataset, for example, when errors are subsequently found in national databases and corrected by the country.

Treatment of data before reporting

Temporal aggregation:

Annual average values of the determinands at each lake water body are requested. 

Spatial aggregation (sites):

The average value for all sites/transects within the water body should be calculated before reporting.

The reported values should then be the average and /or median value of each determinand for the water body as a whole, and for the year. The average value of the determinand at the time of maximum biomass and development (in many cases this will be August or September) is requested for each lake water body for which data are available. 
Methodological details:

Methodological details of sampling and data/site aggregation methods used for the requested determinands in this sheet; to be reported only once and if changed

· Macrophyte survey / sampling method used (describe or refer to published report)

· Number of discrete samples used in calculating the averaged concentrations at the site or transect, if applicable;

· Number of sites or transects used to calculate average values for the water body as a whole, if applicable
· Sampling period and date of survey (at time of maximum biomass and development of macrophytes);

Information on sites used for SOE reporting incl. reference conditions and correlation of national and common metrics
The monitoring sites to be used for SOE reporting are discussed in Section 2 of this document. 

The following information for each of reported monitoring sites is required:

Option 1 and 2: 

· Unique water body code (see reporting sheet on ‘geographical information’)
· Physical characteristics of the water body, including type data (to be reported only once for each water body) – see SOER sheet STA_CHA_PRE for details.
· Proxy pressure information on the water body – see SOER sheet STA_CHA_PRE for details;
· Please indicate whether the water body is heavily modified or artificial. 
Geographic and pressure info for the water bodies is not needed if already reported in Article 5 reports. Only the water body code is then needed.
Option 2 only:

· The reference conditions for each of the requested determinands for each monitoring site/water body used for SOE reporting. To be reported only once when they become available.

� Not currently included as a EEA Priority Data flow and not incorporated into the Data Dictionary


� %Cyanobacteria may only be relevant to some, but not all lake types. This metric is especially relevant in low-moderate alkalinity clear water lake types in lowland areas. The Chroococcales species should be excluded, except Microcystis and Woronichinia, which should be included before calculating the metric (see Intercalibration technical report from Northern GIG).


� Only data representing the same period of the year will be compared when making analyses from the reported data.


� Depth limit may not be relevant in very shallow lakes (max. depth < 3 m)





