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Section – Phytoplankton
Summary text
Central Baltic Phytoplankton GIG
1. Description of national assessment methods

	Member State
	Method
	Status   

	BE-FL
	Flemish phytoplankton assessment method for lakes
	Finalized formally agreed national method

	DE
	German Phyto-Lake-Index
	Finalized but not formally agreed national method  

	DK
	Assessment system for lakes using Chlorophyll-a
	Intercalibration-ready finalized method

	EE
	Assessment of status of lakes on the basis of phytoplankton
	Finalized but not formally agreed national method  

	FR
	Lake phytoplankton index: IPLAC
	Finalized but not formally agreed national method (but not included within CBGIG IC)

	LT
	Lithuanian assessment method of lakes
	Intercalibration-ready finalized method ?

	LV
	Latvian assessment method of lakes
	Intercalibration-ready finalized method ?

	IE
	Chlorophyll-a metric - Phytoplankton Biomass
	Finalized but not formally agreed national method  

	NL
	WFD- metrics for natural watertypes
	Finalized but not formally agreed national method  

	PL
	Phytoplankton Metric for Polish Lakes (PMPL)
	Finalized but not formally agreed national method  

	UK
	Phytoplankton Lake assessment Tool with uncertainty module (PLUTO)
	Finalized but not formally agreed national method  


Required BQE parameters

Conclusion : Based on the information below, the GIG considers that all methods cover the parameters needed to be indicative of the Phytoplankton BQE as a whole.  
The normative definitions require that assessment is made of taxonomic composition and abundance, biomass and the frequency and intensity of planktonic blooms.  

1) Biomass -  All countries meet this requirement

All countries assessment systems include parameters which are indicative of phytoplankton biomass.  This is generally assessed using chlorophyll a, which is a valid and accepted surrogate of biomass.  Some countries, DE, PL, LT also include a direct measure of total biomass derived from cell volume and counts.

2) Taxonomic composition and abundance – 

All countries have a metric which includes an assessment of taxonomic composition and abundance. Some countries PL, BE, only consider cyanobacteria.  Others DK, IE, LT, LV, EE, NL, UK include metrics which relate to selected taxa or taxa grouped by Class, including cyanobacteria. A few countries (DE, FR, UK) include weighted average metrics which take information from species or genera covering the full planktonic community.   

3) Intensity and frequency of blooms. 

  Definition of a “bloom”.

The WFD requires that for the assessment of phytoplankton consideration is given to the frequency of algal blooms.  There is no clear definition of an algal bloom, either within the GIG or as a result of work carried out by WISER and this should be considered a significant shortcoming of the directive.  However an emerging definition of a “bloom” is that it represents an abnormal elevated  biomass of cyanobacteria.  

Sondergaard et al (2011) highlighted the potential difficulties of using cyanobacteria for classification, but as cyanobacteria are widely recognised as a potential problem in eutrophic lakes the GIG considers that it is appropriate that the assessment methods used are able to detect an elevated biomass of cyanobacteria.  Analysis has been carried out by IE (Free 2011),  and DE (Mischke 2011) to demonstrate that the final EQR of their assessment methods are significantly related to cyanobacteria biomass.  A similar analysis using the GIG data set for LCB1 and LCB2 lakes has demonstrated that all national methods show significant positive relationships between the final EQR and cyanobacteria biomass (table 3.1)

	Country
	LCB1 adj r2
	LCB2 adj r2

	Common Metric
	0.415
	0.317

	UK
	0.299
	0.475

	DE
	0.541
	0.622

	EE
	0.248
	0.434

	LV
	0.339
	0.370

	BE
	0.585
	0.669

	NL
	0.290
	0.271

	LT
	0.197
	0.222

	PL
	0.653
	0.702

	IE
	0.383
	0.426

	DK
	0.527
	0.584


Table 3.1 Coefficient of determination for relationship between national final EQR and cyanobacteria biovolume.

Further details of GIG analysis, and submissions from DE, IE and DK are given in Appendix I

· DE – Position paper on bloom metric from Germany (Mischke June 2011)

· IE -   The applicability of existing IE phytoplankton metrics in reflecting blooms (Free, August 2011)

· DK – The use of cyanobacteria in the ecological classification of lakes (Sondergaard 2011)

D) Combination rules – all MS provide clear information on combination rules

A variety of combination rules are used by MS, averaging, weighted averaging, worst of some metrics.  Specific combination rules have not been considered as the GIG will compare the final metrics during the intercalibration process.  When combining metrics all countries except LT normalise their metric EQR prior to combination.  The GIG note that LT method does not carry out this step and thus there is an assumption in the method that the metric EQRs are on the same scale.  However, as the metric EQR boundaries are not identical this assumption is not valid.

However, this issue would only be a significant concern if a pseudo common metric was used for the intercalibration process and thus the LT method has been compared using the independent biological common metric

	
	Abundance
	Taxonomic composition
	

	BE_FL
	Chlorophyll a
	% cyanobacteria
	

	DE
	Chlorophyll a  mean and max 

total biomass
	Algal class metric 

PTSI (indicator taxa system)
	

	DK
	Chlorophyll a
	Taxonomic Composition:
% Cyanobacteria,

% Chyrsophytes, 
Difference between number of sensitive and tolerant taxa
	

	EE
	Chlorophyll a
	PP compound quotient (PCQ) 

PP community description (PCD) 

Pielou index of evenness (J’)
	

	IE
	Chlorophyll a :MBA
	taxonomic composition: MCS
	

	GE
	Chlorophyll a
	Irish Phytoplankton composition and abundance Index

Score for indicator taxa and summer chlorophyll
	

	LT
	Chlorophyll a  mean and max

1b) total biomass
	% Bacillariophyta plus Chrysophyta

% Cyanobacteria 
	

	LV
	Chlorophyll a
	PP compound quotient (PCQ) 

PP community description (PCD) 

Pielou index of evenness (J’)
	

	 NL
	Chlorophyll a
	multimetric species composition
	

	PL
	Biomass of phytoplankton

 concentration of chlorophyll a
	biomass and relative biomass of Cyanoprokaryota
	

	UK
	Chlorophyll a
	Taxonomic Composition PTI Biomass Cyanobacteria
	


 Sampling and data processing

There are variations in sampling procedures which will contribute to differences between methods.  Different definitions of growing season make it difficult to apply all MS methods to all data.  For example countries which assess taxonomic composition over full growing season, cannot be applied to those that only assess status in late summer.  Benchmark standardization may compensate for these effects but because sampling methods are not always sufficiently comparable option 2 is used for comparison.

In space: phytoplankton in pelagial of lakes in epilimnion or euphotic zone at deepest point- Country: DE, DK, FR, LT, IE, PL, except EE (whole water column) IE (surface), LV sampling in lake midpoint, UK with shore side or outlet sampling. Replicates in NL (new method); DE, LT and other MS more sampling points in large lakes. In BE-FL: regular multi-point sampling across entire surface of epilimnion-metalimnion (stratified lakes) or entire water column (shallow, polymictic lakes).

In time (period and frequency is critical because of seasonal plankton succession): summer all countries: monthly in vegetation season: BE-FL (6-8x), DE (6-9x), DK (7-19x), EE (4x), FR (4x/year with 3/growing season), LT (2- 9x), LV (2-4x), IE (2x taxa, 4-12x for chl_a), PL (3x), NL (6-7x); UK (12x for chl_a; 3x taxa, assessed over a 3 year period)

Although the data available to the GIG is sufficient to make comparisons of the national classification systems, the frequency of sampling for some countries is not likely to be sufficient to provide an adequate assessment of biomass and the frequency of cyanobacteria blooms.  

The GIG dataset only contains a small number of lakes with data from several years and thus it is not possible to provide a robust analysis of temporal variation.  However table 3.2 shows that temporal variability of all methods is relatively low
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Table 3.2 Standard deviation of national EQR values for 12 LCB la
National reference conditions

The general issue in CBGIG is the lack of true reference lakes.  As a result all countries have used combinations of expert judgement, models and where available reference lakes to determine reference conditions (see in detail Annex) 
National boundary setting

The majority of countries have set boundaries or EQRs for chlorophyll that are the same or only slightly different to the values agreed during phase 1 IC. 

Boundaries for chlorophyll set by LT have been clarified by MS.  The boundaries used are significantly lower than those agreed for phase 1 for LCB2 lakes and slightly lower for LCB1.  

IE also use reference chlorophyll that is lower than that agreed in phase 1 for LCB2.  IE have provided alternative classifications which use the GIG minimum chlorophyll reference value and this will be used when determining the harmonisation band for the GIG.

In general there is insufficient detailed information to evaluate the boundary setting protocol for other metrics, but all countries appear to have relied on a significant amount of expert judgeme
Table : overview of the methodology used to derive ecological class  boundaries  
	MS
	Conclusion on compliance
	Boundary setting procedure 

	BE-FL
	Compliant
	Chlorophyll boundaries match IC phase 1. % Cyanobacteria boundaries based on expert judgment

	DK
	Compliant
	Chlorophyll boundaries match IC phase 1. EQR values taken from values agreed for phase 1 intercalibration.  Taxonomic metric boundaries are based on distribution of species along a pressure gradient of TP. Final selection of taxa based on expert judgement.

	EE
	Compliant
	Chlorophyll GM EQR boundary very slightly higher than values agreed in IC phase 1. Estonian phytoplankton method uses pressure response relationship. Phytoplankton scores vs. land-use index reveals model describability  r2 0.53. Boundary setting procedure uses expert judgement, palaeolimnological data, historical records and information from reference sites.

	FR
	Compliant
	Chlorophyll boundary EQR values vary with mean depth of the lake. And for lakes with depth >3m are within range agreed in phase 1.  Chlorophyll HG boundary for lakes with depth <3m is lower than value agreed for phase 1. Boundaries for both Chlorophyll (biomass MBA) and species composition metric (MCS) defined from pressure response relationship with equal size status class for log total phosphorus

	DE
	Compliant
	Chlorophyll boundary values fall within range agreed for phase 1. Boundaries for other metrics derived from pressure response relationships using German LAWA and Total P index, supported by expert judgement.

	IE
	Compliant, although LCB2 chlorophyll boundaries are tighter than used for phase 1
	Chlorophyll boundary EQR values for LCB1 taken from values agreed for phase 1  .  Boundary for LCB2 based on expert judgement and is lower than the range agreed in phase 1.  Boundary for IPI metric derived from discontinuity in relationship between pressure and biological response.

	LT
	Compliant
	Chlorophyll boundary values significantly lower than values agreed for LCB2 lakes and slightly lower for LCB1 lakes.  EQR for combined chlorophyll mean and max metric lower than those agreed for mean chlorophyll a in phase 1.  Boundaries derived by equal division along EQR gradient for chlorophyll and taxonomic metrics

	LV
	Compliant
	Chlorophyll boundary values fall within range agreed for phase 1. Boundaries for other metrics derived from EE method

	NL
	Compliant
	Chlorophyll boundary values taken from values agreed in phase 1 intercalibration.  Taxonomic boundaries based on expert judgement.

	PL
	Compliant
	Chlorophyll boundary values fall within range agreed for phase 1. Boundaries for total biomass and cyanobacteria biomass derived from classifications based on chlorophyll.

	UK
	Compliant
	Chlorophyll boundary EQR values taken from values agreed for phase 1 intercalibration.  Boundaries for PTI metric based on the proportion of sensitive and tolerant taxa combined with expert judgement. Boundaries for cyanobacteria biomass metric based on risk that WHO bloom risk threshold is exceeded


2.  Results of WFD compliance checking 
Conclusion:  The GIG lead considers all countries cover the parameters needed to be indicative of the BQE as a whole and data are considered sufficiently good to go forward with comparisons   
The table below lists the criteria from the IC guidance and compliance checking conclusions
	Compliance criteria
	Compliance checking conclusions

	1. Ecological status is classified by one of five classes (high, good, moderate, poor and bad). 
	Yes for all countries

	2. High, good and moderate ecological status are set in line with the WFD’s normative definitions (Boundary setting procedure)

	See above 


	3. All relevant parameters indicative of the biological quality element are covered (see Table 1 in the IC Guidance). A combination rule to combine para-meter assessment into BQE assessment has to be defined. If parameters are missing, Member States need to demonstrate that the method is sufficiently indicative of the status of the QE as a whole. 

	Yes, see above

	4. Assessment is adapted to intercalibration common types that are defined in line with the typological requirements of the WFD Annex II and approved by WG ECOSTAT
	See details at Feasibility checking – Typology 

	
	Summary
The GIG lead considers that the majority of issues with LCB1 and LCB2 lake types have been overcome.  The main remaining issue with typology for CBGIG is the diversity of lake types found within the LCB3 lake type.  Further evaluation of LCB3 lakes has revealed that the lake type is too diverse to allow a successful intercalibration.  There are too few lakes of a similar alkalinity and depth to create further sub-types and thus the GIG conclude that it is not possible to intercalibrate the L-CB3 type.

	5. The water body is assessed against type-specific near-natural reference conditions
	See above. 



	6. Assessment results are expressed as EQRs
	All countries except EE express their results as an EQR.  The EE metric could be converted to an EQR, but for the purpose of boundary comparison it has been left as the index value.


	7. Sampling procedure allows for representative information about water body quality/ ecological status in space and time 
	See above

	8. All data relevant for assessing the biological parameters specified in the WFD’s normative definitions are covered by the sampling procedure
	Yes



	9. Selected taxonomic level achieves adequate confidence and precision in classification 
	Countries have provided phytoplankton data at a variety of taxonomic levels. These data were extensively checked during the construction of the GIG database and as far as possible taxa names were harmonized.  These data were then combined with data from other GIGs as part of the WISER project and subsequent analysis has been carried out using the WISER database.  These data are considered a very comprehensive checked data set and while there remain some issues which limit the application of some MS methods to all the data they are adequate for the purpose of intercalibration.  As it is not always possible to apply all MS methods to other countries and as a result the GIG is relying on option 2 for comparison.  For example the EE method requires a more detailed taxonomic level and size categories than is available in the GIG database and can thus only be applied to EE lakes.




3. Results IC Feasibility checking
  Typology
The Intercalibration is feasible for L-CB1 and L-CB2.  Following initial comparison the GIG conclude it is not possible to compare L-CB3 lakes

Description of common intercalibration water body types and list of the MS sharing each type

	Common IC type
	Type characteristics
	MS sharing IC common type

	LCB1
	Lowland, stratified, shallow calcareous, retention time 1-10 years
	BE-FL – stratified

DK- yes 

DE - yes

EE - yes

FR - no

LT – yes, no information concerning stratification available

LV – yes, no information concerning stratification available (expert judgement only) 

IE - yes but may not be stratified NL - both

PL - stratified

UK - yes but may not be stratified

	LCB2
	Lowland, very shallow calcareous, retention time 1-12 months
	BE-FL – yes

DK - yes

DE - yes

EE - yes

FR - no

LT - yes

LV - yes

IE - yes

NL - yes

PL – polymictic; in part >3m mean depth

UK – yes

	LCB3
	Lowland, shallow, siliceous, vegetation dominated by Lobelia, retention time 1-10 years
	BE-FL yes

DK – yes (mostly very shallow)

DE - no

EE - yes

FR – yes

LA - no

LV - yes

IE - no

NL - no

PL – 26 lakes of this type, but not included in the IC process as not sufficiently common. Not in data set so not available for IC given time scale.

UK – no but similar type in NGIG


Are all assessment methods appropriate for the intercalibration water body types, or subtypes?
	Country
	
	Details

	 BE
	Y
	Type specific EQR boundaries for GIG types LCB1, LCB2 and LCB3 provided

	DK
	Y
	Type specific EQR boundaries for chlorophyll for GIG types LCB1, LCB2 and LCB3 provided.  

	EE
	Y
	Type specific EQR boundaries for GIG types LCB1, LCB2 and LCB3 provided

	FR
	Y
	FR typology does not consider alkalinity. However FR macro type for one metric BA1 (very shallow lowland) matched to LCB2 and BA2 (shallow lowland) matched to LCB1 and EQR boundaries provided.

	DE
	Y
	DE typology has been matched to GIG types.  DE types 10 & 13 matched to LCB1, DE type 11.2 matched to LCB2.  These are all lowland, high alkalinity lakes of the correct depth.  Very shallow lakes are polymictic, shallow lakes are stratified and all have volume to catchment area ratio of >1.5 and thus have retention times of 3-30 days.  

	DK
	Y
	DK lakes are allocated to GIG types.  All LCB1 lakes are assumed to be stratified

	IE
	Y
	IE typology is not directly matched to GIG types, but is based on the same parameters Alkalinity and depth.  However lakes that fall within the GIG typology and  Type specific EQR boundaries for GIG types LCB1, LCB2 are provided.

	LT
	Y
	LT national typology only splits lakes by mean depth.  The LT depth boundaries are at 3m, 9m and 15m.  For LCB2 lakes the LT boundary EQRs clearly match the IC type, but for LCB1 lakes 2 sets of boundaries will need to be compared.

	LV
	Y
	LV national typology also include colour.  However as LV EQR boundaries are the same for all lake types they can be applied to the GIG lake types without difficulty.  LV type 6 matched to LCB3 lakes – needs to be checked by LV experts.  (GIG now conclude that LCB3 cannot be intercalibrated)

	NL
	Y
	Type specific EQR boundaries for GIG types LCB1, LCB2 and LCB3 provided

	PL
	Y
	PL lake typology does not include alkalinity, but is split by depth and water retention time.  PL have applied their metric to CBGIG lake types according to the PL typology 

	UK
	Y
	UK lake types are the same as the GIG types


In summary: 
	Method
	Appropriate for IC types / subtypes
	 Remarks

	Method BE-FL
	LCB1

LCB2

LCB3 
	? Lakes allocated to LCB3 are much smaller than those from FR and EE.  They may thus not be sufficiently comparable


	Method DE
	LCB1

LCB2

LCB3
	Y but only stratified once

Y

N

	Method DK
	LCB1

LCB2

LCB3
	Y

Y

N

	Method EE
	LCB1

LCB2

LCB3
	Y

Y

N

	Method FR
	LCB3
	N

	Method LT
	LCB1

LCB2

LCB3
	Y

Y

N

	Method LV
	LCB1

LCB2

LCB3
	Y

Y

N

	Method IE
	LCB1

LCB2

LCB3
	Y

Y

N IE does not have type

	Method NL
	LCB1

LCB2

LCB3
	Y

Y

N  NL does not have type

	Method PL
	LCB1

LCB2

LCB3
	Y

Y

N PL does not have sufficient lakes of this type

	Method UK
	LCB1

LCB2

LCB3
	Y

Y

N UK does not have type


Pressures addressed

The Intercalibration feasible in terms of pressures addressed by the methods: all methods assess eutrophication
	The GIG dataset has been used to provide an independent test of the relationship between the final EQR and pressure, using mean growing season total phosphorus and nitrogen.  Scatter plots are shown in Appendix II and details of the resulting regression parameters are shown in table 4.1.  All countries except LT have significant relationships.

[image: image2.emf]intercept slope

R

2

P df intercept slope

R

2

P df

BE 1.339 -0.465 0.335 <0.001 351 0.615 -0.378 0.15 <0.001 199

DE 1.242 -0.417 0.381 <0.001 179 0.617 -0.337 0.273 <0.001 120

DK 1.274 -0.476 0.450 <0.001 462 0.552 -0.344 0.179 <0.001 304

EE -0.555 1.863 0.273 0.018 18 0.053 0.169 18

IE 1.257 -0.448 0.447 <0.001 249 0.545 -0.468 0.319 <0.001

LT 0.002 ns 21 0.014 0.26 21

LV 1.122 -0.263 0.512 <0.001 460 0.705 -0.169 0.142 <0.001 312

NL 1.38 -0.517 0.497 <0.001 471 0.555 -0.462 0.267 <0.001 320

PL 1.392 -0.445 0.337 <0.001 270 0.679 -0.47 0.209 <0.001 154

UK 1.646 -0.63 0.552 <0.001 486 0.662 -0.542 0.299 <0.001 321

CM 1.655 -0.602 0.512 <0.001 486 0.695 -0.511 0.269 <0.001 321

intercept slope

R

2

P df intercept slope

R

2

P df

BE 1.259 -0.385 0.225 <0.001 182 0.636 -0.544 0.194 <0.001 143

DE 1.395 -0.447 0.342 <0.001 56 0.649 -0.716 0.594 <0.001 47

DK 1.139 -0.339 0.409 <0.001 269 0.608 -0.472 0.280 <0.001 250

EE 0.15 1.249 0.425 0.007 25 -0.033 0.64 25

IE 1.347 -0.545 0.522 <0.001 100 0.435 -0.565 0.336 <0.001 75

LT 0.071 ns 6 0.642 -1.341 0.485 0.03 6

LV 1.107 -0.23 0.451 <0.001 287 0.739 -0.358 0.332 <0.001 271

NL 1.365 -0.431 0.422 <0.001 297 0.669 -0.665 0.329 <0.001 285

PL 1.389 -0.436 0.321 <0.001 141 0.709 -0.613 0.268 <0.001 123

UK 2.048 -0.779 0.565 <0.001 287 0.818 -0.945 0.302 <0.001 271

CM 2.174 -0.826 0.561 <0.001 287 0.859 -1.067 0.32 <0.001 271



Country

Country

L-CB1 Lakes Total P L-CB1 Lakes Total N

L-CB2 Lakes Total P L-CB2 Lakes Total N


Table 4.1  Linear regression between national EQR and a)mean growing season total phosphorus (Log10) for TP <200µgP l-1 and b)mean growing season total nitrogen (log10) for TN <5.0 mgTN l-1
 


Assessment concept

Intercalibration is feasible for assessment concept. 

· All MS include chlorophyll a in their methods, but with varying definitions of the growing season.  This was discussed and accepted during phase 1 as representing different climatic conditions so this should not be a problem.

· All MS include a taxonomic component. 

· For DE this includes a weighted average type metric which describes community composition, 

· FR use a weighted average between metrics, 

· EE, LV, LT & IE include simpler community composition metric, 

· BE-FL, LV, PL & UK focus on abundance of cyanobacteria, 

· EE & LV include metrics which consider evenness of the community and 

· NL includes presence of blooms for selected algal groups. 

· UK & IE do not have phytoplankton data for spring/early summer and those MS where these data are essential will not be able to classify sites from these countries, this will require further investigation.

Summary

· Due to potential difficulties in applying MS method to all data sets option 2 where MS method is applied to its own water bodies and compared to a biological common metric will be used as the primary method of comparison.

· Where there are too few lakes in a country MS methods will also be applied to other MS data and compared with a biological common metric will be tested
	Method
	Assessment concept
	  Remarks

	Method BE-FL
	chlorophyll a

% cyanobacteria 
	Growing season May – Oct, 

Requires phytoplankton data for full growing season. boundaries for % cyanobacteria too stringent if applied to summer data cannot be compared with UK and IE data

	Method DE
	Chlorophyll a mean and max

Total biomass

Algal class metric

PTSI
	 Growing season April – Oct

Requires phytoplankton data for full growing season, may not be comparable with UK & IE data

	Method DK
	Chlorophyll a

Taxonomic Index considering the % of algal class, and the difference of number of sensitive and tolerant taxa
	Growing season March - Sept



	Method EE
	Chlorophyll a

PP compound quotient

PP community description

Pielou index of eveness
	Growing season May - Sept

Estonian method includes metrics which describe the evenness of the community (as a diversity index) in addition to taxonomic composition.  This may result in low levels of comparability with countries who do not include this aspect of the community.

	Method FR
	MBA (total biomass metric) Chlorophyll a

MCS (species composition metric)
	Growing season May – Oct

.  

	Method LT
	Chlorophyll a

% Bacillariophyta & Chrysophyta

% Cyanobacteria
	Growing season Mar-Nov

Mar-May

Aug-Sept



	Method LV
	Adapted from EE

Chlorophyll a

PP compound quotient

PP community description  

Pielou index of eveness
	Growing season May - Sept



	Method IE
	Chlorophyll a

Composition (9 taxa) and Abundance Index (includes summer sample chlorophyll a within index)
	Jan-Dec

June-Sept

	Method NL
	Chlorophyll a

Bloom metric
	Growing season April - Sept



	Method PL
	Chlorophyll a

Biomass of phytoplankton

Biomass of Cyanobacteria
	Growing season March – Oct

July-Sept



	Method UK
	Chlorophyll a

Taxonomic Index Plankton Trophic Index

Biomass of Cyanobacteria


	Jan-Dec

July-Sept

July-Sept


4. IC dataset collected 

Description of data collection within the GIG.
	
	

	Size of common dataset: total number of sites
	254 LCB1, 274  LCB2

	Number of Member States
	8 LCB1, 9 LCB2

	Gradient of ecological quality
	Fully covered or truncated ?

	Coverage per ecological quality class
	High: number of sites

Good: number of sites

Moderate 

Poor 

Bad 

	
	

	Member State
	Number of Lake (waterbody) Years for LCB1

	
	Biological data
	Physico- chemical data
	Pressure data

	
	Any month
	Min of May-Aug
	Chlorophyll any month
	Chlorophyll min of May-Aug
	Total P any month
	Total P min of May-Aug

	MS BE-FL
	10
	8
	8
	6
	7
	5

	MS DE
	224
	223
	224
	223
	220
	220

	MS DK
	28
	28
	26
	26
	27
	27

	MS EE
	33
	33
	33
	33
	32
	32

	MS FR
	
	
	
	
	
	

	MS IE
	38
	32
	40
	39
	39
	36

	MS LT
	38
	37
	37
	36
	37
	36

	MS LV
	60
	60
	60
	60
	58
	58

	MS NL
	17
	17
	17
	17
	17
	17

	MS PL
	48
	47
	48
	48
	48
	48

	MS UK
	51
	47
	90
	79
	84
	72

	
	
	
	
	
	


	Member State
	Number of Lake (waterbody) Years for LCB2

	
	Biological data
	Physico- chemical data
	Pressure data

	
	Any month
	Min of May-Aug
	Chlorophyll any month
	Chlorophyll min of May-Aug
	Total P any month
	Total P min of May-Aug

	MS BE-FL
	18
	17
	14
	13
	11
	11

	MS DE
	62
	62
	62
	62
	62
	62

	MS DK
	70
	69
	68
	68
	68
	68

	MS EE
	22
	22
	22
	22
	22
	22

	MS FR
	
	
	
	
	
	

	MS IE
	15
	12
	17
	16
	17
	16

	MS LT
	14
	14
	13
	13
	13
	13

	MS LV
	59
	59
	54
	54
	57
	57

	MS NL
	33
	33
	33
	33
	33
	33

	MS PL
	6
	6
	6
	6
	6
	6

	MS UK
	78
	47
	108
	103
	84
	79

	
	
	
	


	Member State
	Number of Lake (waterbody) Years for LCB3

	
	Biological data
	Physico- chemical data
	Pressure data

	
	Any month
	Min of May-Aug
	Chlorophyll any month
	Chlorophyll min of May-Aug
	Total P any month
	Total P min of May-Aug

	MS BE-FL
	
	
	
	
	
	


	MS DE
	
	
	
	
	
	

	MS DK
	27
	27
	25
	25
	25
	25

	MS EE
	16
	16
	17
	17
	17
	1

	MS FR
	3
	3
	3
	3
	5
	5

	MS IE
	
	
	
	
	
	

	MS LT
	
	
	
	
	
	

	MS LV
	19
	19
	19
	19
	19
	19

	MS NL
	
	
	
	
	
	

	MS PL
	
	
	
	
	
	

	MS UK
	4?
	4?
	6?
	6?
	6?
	6?

	
	
	
	


The data acceptance criteria used for the data quality control and describe the data acceptance checking process and results
	Data acceptance criteria
	Data acceptance checking

	The sampling and analytical methodology 
All MS counting methods are similar, 2 broad sampling methods used.  Will need to test to see if the difference in sample method is significant for metric comparison.
	MS BE-FL
	Whole water column sampled or epilimnion

	
	MS DE
	Whole water column sampled or epilimnion or euphotic zone in clear water lakes

	
	MS DK
	Whole water column sampled or epilimnion

	
	MS EE
	Whole water column sampled or epilimnion

	
	MS FR
	Euphotic zone sampled

	
	MS IE
	Sub-surface sample

	
	MS LT
	Sub-surface sample

	
	MS LV
	Sub-surface sample

	
	MS NL
	Sub-surface sample

	
	MS PL
	Whole water column sampled or epilimnion (spring time euphotic zone for stratified lakes)

	
	MS UK
	Sub-surface sample

	Level of taxonomic precision required and taxalists with codes 
Taxa list in file CBGIG_taxa_14092010
	MS BE
	367 taxa
	Total of 1100 taxa in database, 50% found in at least 3 countries, 25% in at least 6 countries.  Only 5% found in all countries.  All countries record data to at least genus in most cases and all countries record some data at species level.  Data is considered sufficiently good to go forward with comparisons, but when MS methods are applied to other MS data the adequacy of taxon resolution will need to be considered.

IE and NL only record data as cell counts.  This may introduce additional uncertainty as transformation to biovolume is  based on standard values.

	
	MS DE
	513 taxa
	

	
	MS DK
	323 taxa
	

	
	MS EE
	345 taxa
	

	
	MS FR
	154 taxa
	

	
	MS IE
	236 taxa
	

	
	MS LT
	456 taxa
	

	
	MS LV
	267 taxa
	

	
	MS NL
	549 taxa
	

	
	MS PL
	361 taxa
	

	
	MS UK
	372 taxa
	

	The minimum number of sites / samples per 
ntercalibration type
	With the exception of LCB3 there are sufficient lake years for most countries to use option 2, where MS methods are only applied to their own lakes.  Where this is not possible methods will also be applied to other MS lakes.

	Sufficient covering of all relevant quality classes per type 
	Yes

	Other aspects where applicable
	


5. Common benchmarking   
Common approach of benchmarking
The intercalibration dataset does contain reference sites assigned by the member states. However, their number is considered insufficient to be used.  Therefore the approach of using continuous benchmarking will be used.
Reference criteria for screening of sites in near-natural conditions  
Where reference sites were identified criteria for phase 1 were used:

· No point sources in lake catchment that can discharge to lake or its tributaries

· Catchment land use corresponds to at least 90% natural land cover

· Population density <10 inhabitants km-2

Under certain conditions these criteria can be overruled by clear sound palaeolimnological evidence or where there are clearly no signs of disturbance to the phytoplankton community and the GIG common metric falls within the range of other GIG reference sites
	
	LCB1 Ref Lake Years
	LCB2 Ref Lake Years
	LCB3 Ref Lake Years

	MS BE
	
	
	

	MS DE
	11
	
	

	MS DK
	
	
	1

	MS EE
	
	
	4

	MS FR
	
	
	2

	MS IE
	10
	1
	

	MS LT
	8
	1
	

	MS LV
	19
	2
	8

	MS NL
	1
	
	

	MS PL
	5
	
	

	MS UK
	4
	6
	

	total
	58
	10
	15


It is possible to compare conditions in reference lakes for L-CB1 lakes. Mean chlorophyll concentration, total P and the common metric in reference lakes for L-CB1 lakes do not give any indication that reference conditions are substantially different in different countries (fig 6.1).  The median TP concentration for reference LCB1 lakes was 18µg/l, the lower 10th percentile was 11µg/l and the upper 90th percentile was 30 µg/l.  The 90th percentile of mean chlorophyll a values (lake years) for reference sites fall below the maximum HG boundary value agreed during phase 1.  There are too few lakes to make these comparisons for LCB2 and LCB3 lakes.
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Fig 6.1 Distribution of a)mean TP, b)mean chlorophyll a, c)mean common metric EQR in L-CB1 reference lakes. Dotted lines are 10th 50th 90th percentiles, solid line in b is the maximum HG boundary value for chlorophyll a agreed in phase 1. 
There are too few reference lakes to make these comparisons for LCB2 and LCB3 lakes.  

Therefore we use continuous benchmarking approach to be able to correct for the country effects in the common biological metric and for national methods where these were applied to other countries data.

Alternative benchmarking was not possible because of the wide range of pressure across the GIG (Fig 6.1) meant that there was no range of phosphorus within which all countries would have sufficient lakes to provide a robust benchmark.   As a result continuous benchmarking was used, where country specific differences are estimated from a wider range of pressures using linear mixed models.
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Fig 6.1 Range of total phosphorus and chlorophyll a growing season mean values for LCB1 and LCB2 lakes.  (Horizontal lines mark reference, high good and good moderate boundary values for chlorophyll a agreed in phase 1)
As continuous benchmarking was used all sites in the ranges of 5-100 µgTP l-1were used.
As continuous benchmarking was used for standardisation validation of sites is not required. However, to validate the common metric and to provide the biological descriptions required for Reference conditions (section 6) and at class boundaries (section 8), 
· all lakes in the GIG data set were classified using the common metric with  EQR boundaries based on the average of all countries national EQR boundaries transposed to the common metric scale (see section 8.1).  
· Using this classification, which represents a harmonised view of status by all countries in the GIG, an initial description of different status classes, including reference conditions is provided below
· Further details of the approach are given in appendix 3 and the GIG will further develop this work for the final technical report with the aim of a peer reviewed publication.
Alternative benchmarks were not used, but range of TP and TN in lakes classified using the mean of national EQR on the common metric scale are shown in fig 6.2
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Fig 6.2.  Range of mean growing season TP and TN in sites classified using the mean of national EQR on the common metric scale (1=Bad, 2= Poor, 3=Moderate, 4 = Good, 5= High) for LCB1 and LCB2 lakes. (Box width proportional to number of lake years)
Benchmark standardisation   

The standardisation approach described in the IC Guidance requires adjustments to be made based on the median value of metrics in either reference or alternative benchmark sites.  The method requires country specific off-sets to be identified which quantify country specific differences which are assumed to represent genuine differences between the metric that are caused by typological factors not removed by the simple GIG typology.  Standardisation is then achieved by either subtraction or division depending on whether these differences remain or vanish with increasing pressure.  A potential problem with this approach is that the differences are based on a relatively small number of lakes that are either at reference conditions or fall within the benchmark.  Increasing the size of the benchmark with respect to pressure will increase the number of sites used, but will have the disadvantage that the sites being compared could be experiencing different levels of pressure.  For the CBGIG no appropriate alternative benchmark could be identified within which a sufficient number of lakes from each country would occur.  

For phytoplankton there is a strong relationship with TP, which is a good surrogate of pressure.  Standardisation was applied to the taxonomic common metric (WISER PTI) to remove country effects using a mixed linear model where the PTI metric was the dependent variable, log10TP was a co-variable and country was introduced as a random factor.  The country factor can be allowed to influence both the slope and the intercept or only the intercept.  For high alkalinity lakes testing identified that there was not a significant difference in the slope of the relationship between PTI and TP.  Thus the model used to estimate country factors was only applied to the intercepts and the resulting random factors (country off-set) were subtracted from the PTI (table 6.1)
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Table 6.1  Country off-set values for WISER PTI metric 

No standardisation was carried out for the chlorophyll a metic used in the common metric as the same value was used for all countries.

For option 2 standardisation of national metrics is not required.  However, where a country did not have sufficient lakes to apply option 2 standardisation was carried out in the same way.  A linear mixed model was applied to the data with the National EQR as the dependent variable, logTP as the co-variable and country as a random factor.  In this analysis an appropriate range of TP was used where the relationship was linear.

Further details of the standardisation process are given in Appendix IV 
6. Comparison of methods and boundaries
IC Option and Common Metrics 

Explanation for the choice of the IC option: 

· Where there are sufficient lakes to produce statistically robust relationships option 2, with a biological common metric based on Chlorophyll a and the WISER PTI, was used.  

· For PL and IE there were too few lakes in type L-CB2 to use this method, so the national metrics were applied to other MS data after benchmark standardisation (Option 3).  This approach was also used to check BE relationship for L-CB1.

In case of IC Option 2, please explain the differences in data acquisition 

· Some MS (eg UK & IE) may have insufficient phytoplankton samples from spring and early summer to enable other MS to apply their methods. 

· Some methods may be found to be insufficiently comparable in concept, for example one of the parameters used by EE and LV (evenness) is not included in other MS methods and additional information such as size catergories are required. 

· Differences in water column sampling will affect validity of MS boundaries.  

· There remain significant issues with respect to taxonomy and the application of MS methods to the common database.  

· Option 2 is thus considered to be the best approach, although where this is not possible for reasons explained above option 3 will be used.

  IC common metrics  
Describe the IC Common metric: 

The IC common metric was the average of normalised Chlorophyll a EQR and country corrected PTI EQR.  

· Chlorophyll-a EQRs are determined using the reference values agreed for each lake type in phase one.  The resulting EQRs were converted to 0.8, 0.6, 0.4, 0.2 boundaries using piece-wise linear transformation of the boundary EQRs agreed for phase 1.  

· The WISER PTI metric was standardised to remove significant country differences using linear regressions derived from linear mixed models with country as a random factor.  The median value of this standardised PTI from all reference lake years was used together with a fixed upper anchor to convert the PTI to an EQR which is independent of country.  No attempt was made to determine apriori boundary values for the PTI EQRs and these EQR values are averaged with the transformed chlorophyll EQR.

It should be noted that when using an independent biological common metric it is possible that non-linear relationships will occur when making comparisons with the national metric EQRs.  This will occur where a MS has non linear class intervals and as a result these relationships were examined for linearity.  Consideration was also give to using other metrics, including total biomass and biomass of cyanobacteria, but these were rejected as they did not improve the performance of the common metric when judged by linear regression with Total P, a surrogate or pressure. 

 Results of the regression comparison 
Member state EQRs were related to the biological common metric by linear regression. A summary of comparisons with the biological common metric for LCB1 and LCB2 lakes are shown below 

· All regressions except LCB1 for LT met the intercalibration criteria, 

· all had significant slope parameters and the slopes were all within the range of 0.5 – 1.5 (note slope for EE appears outside this range as EE metric value rather than an EQR was used).  

· Option 2 was used for all countries, except for IE and PL on LCB2 lakes as there were too few lakes to produce a significant relationship.  For these countries methods were standardised as necessary using mixed linear models and methods applied to all appropriate countries data (PL method was not applied to UK as UK data did not include spring and early summer samples).

	Member State/Method
	L-CB1 type
	L-CB2 type
	L-CB3 type

	
	r
	P
	r
	P
	r
	P

	UK
	0.78
	<0.001
	0.85
	<0.001
	
	

	UK modified metric
	0.83
	<0.001
	0.88
	<0.001
	
	

	DE
	0.79
	<0.001
	0.93
	<0.001
	
	

	EE
	0.53
	<0.001
	0.85
	<0.001
	0.69
	<0.001

	LV
	0.69
	<0.001
	0.72
	<0.001
	0.75
	<0.001

	BE
	0.79
	<0.001
	0.97
	<0.001
	0.71
	<0.001

	NL
	0.81
	<0.001
	0.69
	<0.001
	
	

	DK
	0.67
	<0.001
	0.65
	<0.001
	0.80
	<0.001

	DK modified metric
	0.74
	<0.001
	0.73
	<0.001
	
	

	LT
	0.48
	ns
	0.76
	<0.001
	
	

	PL
	0.89
	<0.001
	0.88
	<0.001
	
	

	PL modified metric
	0.91
	<0.001
	0.90
	<0.001
	
	

	IE
	0.80
	<0.001
	0.89
	<0.001
	
	

	FR
	0.75
	<0.001
	0.83
	<0.001
	0.73
	<0.001


The outcomes of the regression complied with the following characteristics according to the IC Guidance: 
· All relationships were highly significant p<=0.001 (except LT LCB1)
· Assumptions of normally distributed error and variance (homoscedasticity) of model residuals must be met;
· Common metric must represented all methods (r2>0.5);
· Observed minimum r2 was >  half of the observed maximum r2;
· Slope of the regression should lie between 0.5 and 1.5.

LT method applied to L-CB1 lakes does not meet the requirement due to low correlation with the common metric.  The LT metric will not be used to contribute to the GIG average boundary values on the common metric scale and the LT boundaries will not be compared until the metric correlation is improved by modifications to the LT metric.
All regression analysis was carried out using R.  Full results from the regression analysis, together with scatter plots of the relationships between National Metric and Common metric are given in appendix V (Copies of data and R scripts will be made available)

Evaluation of comparability criteria 
Finally a class comparison was made by comparing the categorical classifications when each method was applied to as many countries as possible (Option 3).  The absolute class difference for both 5 and 3 classes (High, Good Moderate or worse) was calculated.  In all cases the methods achieved the comparability criteria of <1.0 absolute class difference
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Option 2 comparisons shown below
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LCB1 lakes: 
· BE, DK and PL have boundary values that are >0.25 EQR units below the HG harmonisation band. 
· NL have boundary values >0.25 EQR units above the GM harmonisation band.
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LCB2 lakes: 
· PL and LT have boundary values that are <0.25 EQR units below the HG harmonisation band, 
· LV has a GM boundary that is slightly below the GM harmonisation band.  
· DK and IE are above the harmonisation band for GM.
 Boundary harmonisation can be achieved by modifying the national EQR values.  However, for the majority of  CBGIG countries (LT being an exception) the boundary EQR values are an average of normalised metric EQRs.  The most appropriate method of harmonisation thus requires a change in the value of the metric EQRs.  

· To harmonise boundaries DK made changes to its metric, changing scores associated with the percentage of cyanobacteria, chrysophytes and the numbers of indicator species and modifying the relationship between total score and final EQR. 

· PL made changes to boundaries for the cyanobacteria metric in non-stratified lakes to bring LCB2 lakes into the harmonisation band

· UK made minor changes to boundary values for the taxonomic metric (PTI).  This was required following changes made within the Northern GIG where the method is also applied.

· NL made changes to chlorophyll a boundary values for LCB1 lakes

Harmonisation for LCB1 lakes

· Changes made by DK bring their method within the harmonisation band and 
· Changes to combination rules made by UK following work in NGIG have only minor effects and both countries remain within the harmonisation band. 
· No other changes to methods or boundaries were made, but a review of the regression relationships demonstrated that for LCB1 lakes the BE regression was significantly influenced by a single outlier, confirmed using jack knife regression which demonstrated uncertainty in the estimated slope of the relationship.  Repeating the regression analysis with this outlier removed demonstrated that the BE HG boundary fell within the GIG harmonisation band.  Confirmation of this was provided by applying the BE method to all LCB1 lakes.  As a result the GIG concluded that the BE metric did not require further harmonisation.  
· A similar review of the PL regression was carried out.  This demonstrated that for PL a change in the slope of the regression of +0.005 would bring the PL metric within the band.  This change is less than 10% of the standard error of the estimated slope (SE of slope  ±0.06) and given that the GM boundary for PL is within the harmonisation band the GIG  conclude that there is not statistically significant evidence that PL need to modify their HG boundary EQR.  However changes made by Poland to boundaries for non stratified lakes, which mainly apply to LCB2, resulted in a slight change to the relationship with the common metric for LCB1 as a few of this lake type were allocated to LCB1 during intercalibration and bring Poland within the harmonisation band.
· Further changes were made by NL in January 2012 to bring LCB1 lakes within the harmonisation band by adjusting boundary values for chlorophyll a.  Boundary values were adjusted by a factor of 1.2, bringing the reference value to 3.8, the HG boundary to 7.0 and GM to 12.0, all within the range agreed by the GIG during the phase 1 intercalibration.
[image: image11.emf]Harmonised Boundaries for  LCB1 Lakes,   February 2012

Relationship between national EQR and common metric EQR for LCB1 lakes

UKv12a DE

EE 

(index)

LV BE

NL Rev1.2

DK PL rev IE

Intercept

0.237 0.182 1.199 -0.282 0.149 0.053 0.143 0.188 0.160

slope

0.755 0.871 -0.230 1.492 0.881 1.064 0.836 0.787 0.902

slope used

0.755 0.871 -0.230 1.492 0.881 1.064 0.836 0.787 0.902

R2

0.695 0.628 0.278 0.473 0.863 0.605 0.551 0.832 0.635

R

0.83 0.79 0.53 0.69 0.93 0.78 0.74 0.91 0.80

slope correction

Boundary on national scale

UKv12a DE

EE 

(index)

LV BE

NL Rev1.2

DK PL rev IE

Max

1.37 1 1 1 1 1 1 1 1

HG

0.80 0.80 1.50 0.80 0.80 0.80 0.80 0.80 0.80

GM

0.60 0.60 2.50 0.60 0.60 0.60 0.60 0.60 0.60

MP

0.40 0.40 3.50 0.40 0.40 0.40 0.40 0.40 0.40

Boundary values on standardised common metric scale

UKv12a DE

EE 

(index)

LV BE

NL Rev1.2

DK PL rev IE

Target 

Average

Max

1.27 1.05 0.97 1.21 1.03 1.12 0.98 0.98 1.06 1.057

HG

0.84 0.88 0.85 0.91 0.85 0.90 0.81 0.818 0.88 0.850

GM

0.69 0.70 0.62 0.61 0.68 0.69 0.64 0.66 0.70 0.663

MP

0.54 0.53 0.39 0.31 0.50 0.48 0.48 0.50 0.52 0.476

Bias on standardised common metric scale

HG Bias

-0.01 0.03 0.00 0.06 0.00 0.05 -0.04 -0.03 0.03

GM Bias

0.03 0.04 -0.04 -0.05 0.01 0.03 -0.02 0.00 0.04

Class width on standardised common metric scale

H width - Max

0.43 0.17 0.12 0.30 0.18 0.21 0.17 0.16 0.18

G width

0.15 0.17 0.23 0.30 0.18 0.21 0.17 0.16 0.18

M width

0.15 0.17 0.23 0.30 0.18 0.21 0.17 0.16 0.18

Bias as fraction of class on standardised common metric scale

UKv12a DE

EE 

(index) LV BE NL Rev1.2 DK PL rev IE

HG_Bias_CW

-0.02 0.17 0.02 0.21 0.02 0.25 -0.23 -0.21 0.18

GM_Bias_CW

0.18 0.24 -0.17 -0.17 0.08 0.13 -0.11 -0.02 0.21


Harmonisation for LCB2 lakes

· Changes made by DK and PL bring their methods within the harmonisation band. 
· Changes made by UK to combination rules following work in NGIG result in an increase in the level of precaution which takes them above the harmonisation band.  
· A review of the regression relationships for PL, LV and LT did not demonstrate that minor changes in slope could bring these countries within the harmonisation band.  Changes to their boundaries are thus required.

The following countries currently remain outside the harmonisation band for LCB2

1. LV are below the harmonisation band for GM.  (Changing the GM EQR to 0.62 would bring LV into the band)  

2. LT are below the harmonisation band for HG (Changing the HG EQR to 0.71 would bring LT into the band)

3. IE are above the harmonisation band for both GM and HG boundaries.  No change is proposed by IE as the lake type is considered more sensitive than other high alkalinity very shallow lakes in the CBGIG, as the lakes are typically found on limestone where deposits of CaCO3 (marl) generate more oligotrophic conditions.

4. UK are above the harmonisation band for both HG and GM.  No further boundary change is currently proposed by UK as its method needs to intercalibrate in both Northern and Central Baltic GIGs.

As experts from LV and LT have not been available it is  unclear what changes these countries are able to make.  For LV only a relatively small adjustment to the GM boundary is required, however for LT a more fundamental review of their method is required to achieve an adequate relationship with the common metric.

[image: image12.emf]Harmonised Boundaries for LCB2 Lakes, November 2011

Relationship between national EQR and common metric EQR for LCB2 akes

UKv12a DE EE LV BE NL DK PL(rev)st LT IR(orig) St IRAdjSt

Intercept

0.124 0.161 1.52 -0.355 0.076 0.004 0.076 0.184 0.418 0.215 0.142

slope

1.020 0.831 -0.382 1.527 0.993 1.088 0.989 0.822 0.574 0.943 0.963

slope used

1.020 0.831 -0.382 1.527 0.993 1.088 0.989 0.822 0.574 0.943 0.963

R2

0.769 0.863 0.729 0.517 0.933 0.459 0.539 0.8048 0.571 0.776 0.787

R

0.88 0.93 0.85 0.72 0.97 0.68 0.73 0.90 0.76 0.88 0.89

slope correction

Boundary on national scale

UKv12a DE EE LV BE NL DK PL(rev)st LT IR(orig) St IRAdjSt

Max

1.5 1 1 1 1 1 1 1.00 1 1.00 1.00

HG

0.8 0.8 1.5 0.8 0.8 0.8 0.8 0.80 0.69 0.80 0.80

GM

0.6 0.6 2.5 0.6 0.6 0.6 0.6 0.60 0.4 0.60 0.60

MP

0.4 0.4 3.5 0.4 0.4 0.4 0.4 0.40 0.21 0.40 0.40

Boundary on standardised national scale (used to determine boundary on common metric scale)

UKv12a DE EE LV BE NL DK PL(rev)st LT IR(orig) St IRAdjSt

Off-set

0.00 0.00

Max - Off-set

1.5 1 1 1 1 1 1 1 1 1 1

HG - Off-set

0.8 0.8 1.5 0.8 0.8 0.8 0.8 0.8 0.69 0.8 0.8

GM - Off-set

0.6 0.6 2.5 0.6 0.6 0.6 0.6 0.6 0.4 0.6 0.6

MP - Off-set

0.4 0.4 3.5 0.4 0.4 0.4 0.4 0.4 0.21 0.4 0.4

Boundary values on standardised common metric scale

UKv12a DE EE LV BE NL DK PL(rev)st LT IR(orig) St IRAdjSt

 Agreed 

Average

Max

1.65 0.99 1.14 1.17 1.07 1.09 1.06 1.01 0.99 1.16 1.11 1.120

HG

0.94 0.83 0.95 0.87 0.87 0.87 0.87 0.84 0.81 0.97 0.91 0.867

GM

0.74 0.66 0.57 0.56 0.67 0.66 0.67 0.68 0.65 0.78 0.72 0.651

MP

0.53 0.49 0.18 0.26 0.47 0.44 0.47 0.51 0.54 0.59 0.53 0.441

Bias on standardised common metric scale

HG Bias

0.07 -0.04 0.08 0.00 0.00 0.01 0.00 -0.03 -0.05 0.10 0.05

GM Bias

0.08 0.01 -0.09 -0.09 0.02 0.01 0.02 0.03 0.00 0.13 0.07

Class width on standardised common metric scale

H width - Max

0.71 0.17 0.19 0.31 0.20 0.22 0.20 0.16 0.18 0.19 0.19

G width

0.20 0.17 0.38 0.31 0.20 0.22 0.20 0.16 0.17 0.19 0.19

M width

0.20 0.17 0.38 0.31 0.20 0.22 0.20 0.16 0.11 0.19 0.19

Bias as fraction of class on standardised common metric scale

UKv12a DE EE LV BE NL DK PL(rev)st LT IR(orig) St IRAdjSt

HG_Bias_CW

0.36 -0.25 0.21 0.00 0.02 0.03 0.00 -0.15 -0.30 0.54 0.24

GM_Bias_CW

0.42 0.05 -0.22 -0.29 0.11 0.03 0.09 0.16 -0.02 0.69 0.36


IC results  
	Member State
	Classification
	Ecological Quality Ratios

	
	Method
	High-good boundary
	Good-moderate boundary

	 
	Common metric
	LCB1  0.850

LCB2  0.867
	LCB1 0.663 
LCB2 0.651

	BE
	BE method
	All types 0.80
	All types 0.60

	DE
	Phyto-See-Index
	All types 0.80
	All types 0.60

	DK
	Danish Phytoplankton Index
	All types 0.80
	All types 0.60

	EE
	EE Method (Index Values)
	All types 1.50
	All types 2.50

	IE
	IEPA Phytoplankton Index 
	All types 0.80
	All types 0.60

	LT
	Phytoplankton method for lakes
	
	

	LV
	
	
	

	NL
	
	LCB1 0.80

LCB2 0.80
	LCB1 0.60

LCB2 0.60

	PL
	Phytoplankton method for Polish Lakes (PMPL) 
	All types 0.80 
	All types 0.60

	UK
	Phytoplankton Assessment for UK lakes 
	All types 0.80
	All types 0.60


· Present how common intercalibration types and common boundaries will be transformed into the national typologies/assessment systems (if applicable) 

	
	LCB1
	LCB2

	BE
	Type AWE, AWOM
	Type AI 

Type AD 

Type AMI

	DE
	Type 13 

Type 10.1
	Type 11.2

	DK
	Type 10
	Type9

	EE
	Type III
	Type II

	IE
	All or part of 
type7 
type 8 
type 11 
type 12
	All or part of 

type 5

type 6 

type 9 

type 10

	LT
	Type II

Type III
	Type I

	LV
	Type 5

Type 6
	Type 1

Type 2

	NL
	M20

M21
	M14 

M27

	PL
	Part of 2a, 3a, 5a, 7a (only stratified with mean depth >3)
	Part of 2b, 3b, 4, 5b, 6b, 7b (only non-stratified with mean depth <3)

	UK
	HAS     alkalinity > 0.1mEq/l

             depth 3-15 m


	HAVS alkalinity >0.1mEq/l

            Depth < 3m




Gaps of the current intercalibration: Is there something still to be done? 
· LT method needs revision to achieve adequate relationship with Common Metric for LCB1 lake type

· LV and LT need to consider how to harmonise boundaries

· The GIG consider that in the future it would be useful to determine common phosphorus and nitrogen boundary values.  These could be developed using the existing common data set, making use of the classifications of the common metric following harmonisation.

The comparison exercise has demonstrated the comparability of the existing national metrics, but the GIG consider that in the future it would be possible to combine the best metrics from each of the national and common metric to provide a single assessment system that could work across the whole of the GIG.

7. Description of biological communities and changes along pressure gradient 

Description of the biological communities at reference sites  and high status 
At reference and high status the phytoplankton community is dominated by very sensitive taxa and contains relatively few very tolerant taxa (fig 6.3).  The phytoplankton community is diverse and dynamic, making descriptions of the community difficult, however after using all 3 indicator detection strategies (explained in section 8.2) the following very sensitive taxa should be (in descending order) characteristic in reference and high status lakes:

LCB1 ref and high status: Dinobryon, Merismopedia tenuissima, Tabellaria, Kephyrion, Koliella, Tetraëdriella, Chroomonas, Achnanthes, Discostella glomerata and D. stelligera, Puncticulata praetemissa (Syn. Cyclotella praetemissa), Willea.

LCB2 at high status: Botryococcus braunii, Discostella stelligera, Ankyra, Dinobryon, Uroglena, Raphidocelis, Mougeotia, Synura, Pseudopedinella
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Fig 6.3 Range of Very Sensitive taxa and Very tolerant taxa in sites where Common Metric EQR > 1.00, potential Reference communities
Relationship of the biological common metric with pressure

With increasing pressure there is an increase in biomass of the phytoplankton for all lake types (fig 8.1a), which is also reflected in an increase in chlorophyll a (fig 8.3).  There are also changes in the taxonomic composition, the biomass of diatoms and cyanobacteria increase with pressure (Fig 8.1b, 8.1f).  The biomass of chrysophytes, one of the sensitive taxa typical of reference conditions, decreases slightly but due to the increase in biomass of other algae their proportion decreases (fig 8.1e) Thus these changes in community composition are a result of the increase in abundance of taxa able to respond to the increased availability of nutrients, rather than the direct loss of the more sensitive taxa.  

Taxa were also split into 4 nutrient sensitivity classes (very sensitive, sensitive, tolerant, very tolerant) using the WISER PTI scores which reflect trophic status across the Northern and Central Baltic GIGs.  PTI scores defining the sensitivity category boundaries were derived for each of the intercalibration typology alkalinity types.  For CBGIG lakes the proportion of very sensitive, sensitive, tolerant and very tolerant taxa were determined for each lake class (fig 8.2).  There is a clear decrease of the proportion of very sensitive taxa as pressure increases and an increase in tolerant taxa.  The most obvious changes are the increase in biomass of cyanobacteria with increased nutrient pressure
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Fig 8.1 Relationship between a)total biomass, b) Diatom biomass, c)% Diatoms, d)Chrysophyte biomass, e) % Chrysophytes, f)Cyanobacteria biomass, e)% Cyanobacteria for LCB1 and LCB2 lakes classified using the mean of national EQRs on the common metric scale (1=Bad, 2= Poor, 3=Moderate, 4 = Good, 5= High
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Fig 8.2 Proportion of a)very sensitive, b)sensitive, c)tolerant, d)very tolerant taxa for LCB1 and LCB2 lakes classified using the mean of national EQR on the common metric scale (1=Bad, 2= Poor, 3=Moderate, 4 = Good, 5= High

[image: image17.png]L-CB2

L-cB1

T (I —
oofomomofm

/61 eiydosoo





Fig 8.3 Mean growing season chlorophyll a concentration (µg l-1) for LCB1 and LCB2 lakes classified using the mean of national EQR on the common metric scale (1=Bad, 2= Poor, 3=Moderate, 4 = Good, 5= High. (horizontal lines mark the  boundary chlorophyll values agreed in phase 1, reference, HG and GM)

       Comparison with WFD Annex V, normative definitions for each QE/ metrics and type 

The normative definitions suggest that at the High Good boundary there are only slight changes in the composition and abundance and that such changes do not give rise to undesirable disturbances to the balance of organisms present in the water body of the physico chemical conditions.  Typical secondary changes might be a reduction in the maximum colonised depth of macrophytes in shallow lakes or their cover in very shallow lakes.  In phase 1 of intercalibration the GIG focussed attention on changes in biomass, specifically the chlorophyll a metric.  Evidence was presented that the HG boundary values would not impact on the macrophytes.  Fig 8.3 demonstrates that the final HG boundary for the full phytoplankton assessment method is still consistent with these boundary values, with 75% of lakes classified as High having chlorophyll concentrations below the agreed HG boundary values.  

At Good status taxonomic change is also relatively slight with the proportions of sensitive and very sensitive taxa remaining  above 50%, only slightly lower than for High status sites.  
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Fig 8.4 Proportion of a)very sensitive + sensitive, b)tolerant + very tolerant taxa for LCB1 and LCB2 lakes classified using the mean of national EQR on the common metric scale (1=Bad, 2= Poor, 3=Moderate, 4 = Good, 5= High

The normative definitions also state that at Good status a slight increase in the frequency and intensity of planktonic blooms will occur.  Frequency cannot be assessed from the GIG data, but there is only a slight increase in the abundance of cyanobacteria and the majority of lakes remain below the WHO low risk threshold for algal blooms (fig 8.5).  This contrasts with the situation in Moderate status where abundance has increased significantly.

The EU eutrophication guidance (EU 2009) provides further interpretation for Moderate and Poor status. For example taxa normally present at Reference conditions is in significant decline, while at Poor status they are rare or absent.  The very sensitive taxa would be examples of such taxa and are clearly in significant decline by Moderate status and a very low proportion (<0.1) by Poor status (Fig 8.2a).  Similarly tolerant and very tolerant taxa represent more than 50% of the community at Moderate status and over 80% at Poor.
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Fig 8.5 Biovolume (mg/l) taxa for LCB1 and LCB2 lakes classified using the mean of national EQR on the common metric scale (1=Bad, 2= Poor, 3=Moderate, 4 = Good, 5= High). Horizontal lines represent risk thresholds from WHO guidelines for low and high risk of blooms.

Further details of the development of the IC common metric are provided in appendix IV
Description of IC type-specific biological communities representing the “borderline” conditions between good and moderate ecological status

It is difficult to provide a clear description of the phytoplankton community at the borderline between good and moderate because this is a position on the nutrient gradient where lakes are likely to be undergoing significant change and as a result show significant change through time.  In addition there are relatively few lakes at the borderline in the GIG data set.

In order to describe the biological communities at G/M three indicator detection strategies were combined:

1)
the list of very sensitive taxa were checked (derived from taxa list of common metric; explanations see text above and Fig. 8.2)

2)
the relative abundance and the relative frequency of taxa in selected lakes near the boundary were analyzed (see Appendix III, Gary Free). Lakes were selected as groups that were within plus and minus 0.25 as a proportion of class width from the boundaries H/G, G/M, M/P and P/B, which were detected by the common metric scale derived from the mean of national MS method results.

3)
Strategy 2 revealed genus taxa near the G/M boundary, which were cross checked with very sensitive taxa list from strategy 1. According this check in strategy 3 (expert check), several taxa had to be excluded  from the borderline list because of opposite trend in distribution, when including all lakes (as in strategy 1) or because of being groups on order or class level, which functioning as collective taxa for all species not determined on species or genus level.

In result of all 3 strategies the following taxa should be in descending order frequent and characteristic near the G/M boundary and have its trophic optima below it:

LCB1 G/M: Gymnodinium, Elakatothrix, Botryococcus braunii, Chrysococcus, Uroglena

Urosolenia, Monoraphidium dybowskii, Aphanocapsa, Ankyra, Anabaena lemmermannii group, Quadrigula, Oocystis lacustris, Diatoma mesodon

LCB2 G/M: Kephyrion, Chrysochromulina, Monoraphidium, Chroomonas, Plagioselmis, Quadrigula, Mallomonas, Radiocystis
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�Although we assume we have lakes from this type in Belgium, we have only a very limited amount of (more qualitative) data available at present. We added some phytoplankton data in the GIG database (BE5: De Maten12, BE6: De Maten13) from lakes resembling this type but too shallow to fulfill the criteria (average depth 3-15 m).
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