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Executive summary and conclusions 
 

The intercalibrated class boundaries delivered by the GIGs for the different BQEs in 2011 (and 

for some GIGs even in spring 2012) are considered by the EU Commission, the Commission 

Directorate-General for the Environment, Brussels, Belgium (DG-Environment) and the Joint 

Research Centre, Ispra, Italy (JRC) for inclusion in the final Official Intercalibration Decision, 

which will be completed in autumn 2012. To support the decision on which intercalibration 

results and class boundaries that should be included in the IC Decision, the Commission 

requested a scientific peer review of the GIG/BQE intercalibration reports. 

The main objective of the peer review has been to assess the scientific quality of the finalized 

GIG/BQE reports in terms of the WFD compliance of the intercalibrated class boundaries with 

the normative definitions, as well as their comparability relative to the criteria outlined in the 

Intercalibration guidance. Validity of justifications submitted to explain any gaps in the 

deliverables was also evaluated. 

To do the review, a peer review panel was established, consisting of 8 BQE specific experts with 

WFD competence, but not involved in the GIGs, and one generalist reviewer compiling this 

report based on inputs from the other reviewers.  The BQE specific reviewers were responsible 

for reviewing the GIG reports for: 

 Phytoplankton in lakes 

 Macrophytes in lakes and rivers 

 Phytobenthos in rivers and lakes 

 Benthic fauna in rivers and lakes 

 Fish in rivers, lakes and transitional waters 

 Phytoplankton in coastal and transitional waters 

 Macroalgae and angiosperms in coastal and transitional waters 

 Benthic fauna in coastal waters 

 

Peer reviewers evaluated Phase I and Phase II Intercalibration Technical Reports (TR) and 

annexes submitted by the GIGs, against two primary documents: the WFD itself, with particular 

reference to the Annex V normative definitions of good ecological status, and Intercalibration 

Guidance Phase II Document 14 (2011).  

The key questions considered by the reviewers are: 

 Is the quality of the final GIG report sufficient to determine the scientific validity of the 

product and the attainment of the intercalibration objectives of compliance and 

comparability? 

 Is the intercalibration of water types sufficient to ensure that final results are 

representative of the GIG? 
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 Is the number of MS participating sufficient to ensure that final results are representative 

of the GIG? 

 Are the national assessment methods sufficiently compliant with criteria to accomplish 

the IC objectives, including WFD compliant boundary values? 

 Have all assessment methods been shown to exhibit scientifically sound pressure-

response relationships for at least one important pressure? 

 Are the datasets used for IC of sufficient size and quality to carry out the comparison? 

 Are all reference conditions (or alternative benchmarks) defined with sufficient scientific 

rigor to carry out the objectives of the IC?  

 Have the ecological attributes of the GM boundary communities been adequately 

described to ensure conformity to WFD Annex V normative definitions of good and 

moderate status communities?   

 Has the comparability analysis been done with sufficient rigor to accomplish the IC 

objectives? 

 What is your overall impression of the completeness and scientific quality of the IC 

results for this GIG-BQE? 

 

The main results of the review of the single GIGs and BQE are summarized in the tables below, 

one for each water category. The colour coding is explained in the table below: 

 

Colour Explanation 

Blue (4) Scientifically valid overall; any gaps are scientifically justified, given the 

current state of ecological knowledge 

Green (3) Some gaps or deficiencies are noted but objectives have been achieved for 

the majority of MSs or the GIG as a whole 

Greenish-

yellow (2.5) 

Results are scientifically valid or promising for parts of the results, but have 

clear gaps or weaknesses for other parts 

Yellow (2) While progress has been made, there are significant gaps that are not 

justified 

Red (1) Major deficiency in completeness and poor quality with clear deviations 

from IC guidance 

  

The colours and text provided in the water category specific tables below are based on a short 

synopsis of strong and weak sides in each GIG/BQE, as reflected by the reviewers in part 2 and 3 

in the report. In most cases BQE specific reviewers and the generalist reviewer agreed on the 

assessment of the different questions. However, in some cases the BQE specific reviewers and 

the generalist reviewer had different opinions , e.g. when the replies and comments given to 

certain questions were found by the generalist reviewer to be particularly harsh or the opposite, 

or when scores and justifications were found to be inconsistent, e.g.: 
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 the BQE specific reviewers sometimes gave different scores, although their justifications 

of an item were similar,  

 or they sometimes gave the same scores, although the justification were quite different,  

In such cases of disagreement, the colour given in the summary tables below, in most cases, 

reflects the view of the generalist reviewer. 

 

The overall outcome of the peer review is summarized as strong points and gaps/weaknesses: 

 

Strong points: 

The major strong points of the 2
nd

 Intercalibration exercise are: 

 An impressive amount of new national WFD-compliant methods are developed for most 

BQEs in most water categories 

 Comparable boundaries are achieved according to IC guidance criteria for a large number 

of GIG/BQE combinations 

 Improved common understanding of the concept of good ecological status across Europe 

for most GIGs/BQEs 

 Enhanced collaboration, communication and networking between Member States  

Weaknesses and gaps: 

 Quality of reporting was frequently poor, preventing proper evaluation of results  

 Weak demonstration, or poor documentation of pressure-response relationships for many 

GIGs/BQEs 

 Existence of reference communities, and/or empirical descriptions of GM communities is 

often lacking and not properly described by other techniques (e.g., historical 

reconstruction, modeling, taxonomic descriptions by expert judgment) leading to 

deficiencies in definitions of reference conditions or alternative benchmarks  

 Differences in national methods and unclear boundary setting has been an obstacle to 

achieving comparability  

 Limited success for Transitional waters, although clear progress reported for many 

GIGs/BQEs 

 Eastern Continental GIG has generally more gaps and weaknesses than the other GIGs in 

all water categories and most BQEs 

 In some cases limited geographical scope due to weak MS participation has led to results 

not representative for the whole GIG 

 

Conclusions concerning achievement of Intercalibration objectives 

 

Intercalibration objectives in terms of WFD-compliance and comparability of good status 

boundaries are achieved to a large extent for lakes and rivers, to some extent for coastal waters, 

and to a minimal extent in transitional waters. Important differences in natural variability and 

basic scientific challenges between these water categories has influenced the degree of success, 

with lakes and rivers having lower natural variability than coastal waters, while transitional 

waters have very large variability both within and between water bodies.  For some GIGs/BQEs 

intercalibration has not been feasible for scientifically valid reasons, e.g. macrophytes in Med 

GIG lakes, which failed due to small number of lakes per type, or phytoplankton in transitional 

waters due to problems of light limitation, low salinity and very high natural variability.  
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Valid results are more readily achieved where reference or benchmark sites are available and/or 

well-defined, where pressure data are available, and where the GIG dataset covers most of the 

pressure gradient. Additional success factors are good coordination and reporting, and sufficient 

data, expertise, and effort devoted from most Member States. 

 

Failure has been associated with flawed understanding of the concept of reference conditions and 

good status, often resulting in too relaxed boundaries.  Additional causes for limited success are 

weak datasets covering only parts of the pressure gradient, poor coordination, and weak 

reporting. In some cases excessively complicated national methods were noted by reviewers as 

an obstacle to success.  

 

Final remarks from generalist reviewer 

 

The quote below illustrates well the erosion of our understanding of natural conditions in its true 

sense: 
 “Every generation takes the natural environment it encounters during childhood as the 

norm against which it measures environmental decline later in life. With each ensuing 

generation, environmental degradation generally increases, but each generation takes 

that degraded condition as the new normal. Scientists call this phenomenon “shifting 

baselines” or “inter-generational amnesia,” and it is part of a larger and more nebulous 

reality — the insidious ebbing of the ecological and social relevancy of declining and 

disappearing species.”     Waldman 2010. 

No better justification can be offered for the tremendous investment by the European 

Community to implement the “good ecological status” objective of the Water Framework 

Directive, than this quote by John Waldman (Waldman 2010).  Scientifically sound ecological 

assessment, combined with the shared intention to describe, maintain and restore good ecological 

status, acknowledges past and present problems, and makes an investment in creating a more 

sustainable future.  To an impartial reviewer, Europe’s achievements in this arena, and the 

ambition to attempt them, are an inspiration.  The collaboration and clarity of purpose among 

scientists and policy-makers that was necessary to implement the WFD is particularly 

extraordinary and commendable.  While the effort under review has not ended in perfection 

(every reviewer of every water category/BQE/GIG reported that “gaps remain”), nevertheless the 

intercalibration of ecological status classes has launched the European Community on a heuristic 

path that, with commitment, can be expected to lead to ever improving comparability, and 

ultimately, it can be hoped, towards improved ecological sustainability. 

 

Many GIG/BQE exercises were challenged by unevenness of technical development in national 

methods, and perhaps in some cases, by unevenness in member state ambition and effort.  For 

some biological quality elements quite good comparability of boundaries has been achieved, for 

example for phytoplankton in lakes. Successful intercalibration of lake phytoplankton can be 

attributed to long-standing investment in, and attention to precision and accuracy in the 

foundational elements of assessment, that have produced well-tested, standardized methods, rich 

data resources, and convincing pressure-response relationships. Such attention to the 

foundational elements of biological assessment minimizes uncertainty at all levels of endeavor, 

while the converse--lack of knowledge and experience, and poorly-planned data collection and 
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analysis-- increases uncertainty at all levels, both for the accuracy of member states’ status 

assessments, and for intercalibration.         

Some unevenness in the results of intercalibration across Europe undoubtedly reflects historical 

differences in the degree to which nations have been politically willing, and/or economically 

able, to prioritize basic and applied aquatic research, and investments in water resource 

management. Clearly, it would be of benefit to all to search for mechanisms to ensure continual 

improvements and reductions in uncertainty, for all countries and GIGs, especially those that 

may not share a strong tradition of aquatic science. 

Susan P. Davies 
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Summary table Rivers 
Colour Explanation 

Blue (4) Scientifically valid overall; any gaps are scientifically justified, given the current state of ecological knowledge 

Green (3) Some gaps or deficiencies are noted but objectives have been achieved for the majority of MSs or the GIG as a whole 

Greenish-yellow 

(2.5) 

Results are scientifically valid or promising for parts of the results, but have clear gaps or weaknesses for other parts 

Yellow (2) While progress has been made, there are significant gaps that are not justified 

Red (1) Major deficiency in completeness and poor quality with clear deviations from IC guidance 

 

BQEs/GIGs Alpine Central Baltic 

(Lowland-Midland 

fish) 

Eastern Continental 

(Danubian for fish) 

Mediterranean Northern Cross-GIG large 

rivers 

Phytobenthos Poor or missing 

pressure-response for 

some MSs,  

Ref and GM 

community 

description missing 

Pressure-response OK. 

Only diatoms are used in 

most MSs. Risk of too 

relaxed boundaries due to 

high ref cond nutrient 

values. Ref and GM 

community description 

missing.  

Too relaxed boundaries 

due to extremely high 

benchmark nutrient 

values stated as “good”.  

These should be 

changed or justified 

Risk of too relaxed 

boundaries due to high 

benchmark nutrient 

values stated as “good”. 

These should be changed 

or justified. Only 

diatoms used.  

Pressure-response OK. 

Independent ICM is 

good. Ref and GM 

community description 

needs improvement. 

Acidification pressure 

has not been 

intercalibrated.  

Pressure-response 

unclear. Only diatoms 

are used. Gap for 

Southern and Eastern 

Europe. Boundary 

setting unclear. Ref 

and GM communities 

not described. 

Comparability of 

boundaries not 

achieved for all MSs.  

Macrophytes Macrophytes are not 

a relevant BQE in 

Alpine rivers. 

Justification for 

exclusion of this 

BQE in this GIG is 

considered 

acceptable. 

 

Comparability of 

boundaries successful. 

Boundary setting protocol 

in national methods not 

described. Pressure 

response relationship not 

documented with graphs. 

 

Inadequate presentation 

of pressure-response 

relationships. No 

methods for some MSs 

Pressure response not 

well documented.  

Ref and GM community 

description needs 

improvement 

BQE ignored, no 

activity and no report 

delivered. Justification 

not acceptable.  
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BQEs/GIGs Alpine Central Baltic (Lowland-

Midland fish) 

Eastern Continental 

(Danubian for fish) 

Mediterranean Northern Cross-GIG large 

rivers 

Benthic fauna Reference conditions 

validated with 

pressure criteria.  

Pressure-response 

poorly documented.  

Ref and GM 

communities not 

described. 

Correlations between 

national methods and 

common metric has 

flat slopes. 

 

Demonstration of pressure 

response relationship not 

found in technical report. 

Ref. conditions not well-

validated, pressure criteria 

needs better justification. 

Risk of too relaxed 

boundaries due to high 

benchmark nutrient values 

stated as “good”. These 

should be changed or 

justified. Community 

descriptions only provided 

for some MSs. 

Harmonisation process not 

well described.  

Pressure response 

relationship not 

reported. Ref and GM 

community description 

missing. Vague or lax 

reference criteria (e.g. 

40-50% intensive 

agriculture) 

Pressure response 

relationship not reported. 

Ref and GM community 

description missing. 

Quality and detail of 

reporting insufficient. 

Some national methods 

are not WFD compliant 

(FR, ES). 

Organic enrichment: 

Pressure response 

relationship not 

reported. IC 

comparability not 

demonstrated according 

to IC guidance for 

phase 2. 

50% of MSs missing. 

Weak correlations 

between some MSs 

methods and common 

metric due to short 

pressure gradient. 

Community 

descriptions missing. 

Acidification 

Insufficient info on 

pressure-response for 

common metric. 

Unclear reporting of 

comparability analyses. 

Very brief and general 

GM community descr.  

Fish Strong pressure-

response relationship. 

Reference sites 

available, but 

reference 

communities not well 

described. National 

methods need better 

descriptions. Unclear 

reporting of 

comparability 

analyses  

Reporting unclear. Some 

response to water quality. 

Boundary setting is not 

described for many 

national methods. 

Reference communities 

not well-described by all 

MS, but evidence of 

considerable thought and 

effort for some- valuable 

taxonomic and guild 

information (e.g., FR, 

DE). Large dataset. Good 

analyses of comparability. 

Unclear reporting. Weak 

or no pressure response 

(except for CZ, which 

showed good pressure-

response). No agreed 

description of reference 

communities. 

Comparability analyses 

should be better 

described.  

Pressure-response 

demonstrated, but only 

ES and PT participated.  

Unclear reporting, lack 

of class agreement, 

boundaries below 

threshold, lacking 

explanation of 

procedures. Common 

metric not clear. Ref. 

and GM communities 

not reported. 

Good pressure-

response for national 

metrics, but not for 

common metric. True 

reference sites 

available. All relevant 

pressures addressed. SE 

method could not be 

harmonized with the 

other MSs. Unclear 

reporting. Boundary 

setting procedure and 

combination rules for 

national methods not 

properly described. Ref 

and GM communities 

not properly described.  
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Summary table Lakes 
Colour Explanation 

Blue (4) Scientifically valid overall; any gaps are scientifically justified, given the current state of ecological knowledge 

Green (3) Some gaps or deficiencies are noted but objectives have been achieved for the majority of MSs or the GIG as a whole 

Greenish-yellow 

(2.5) 

Results are scientifically valid or promising for parts of the results, but have clear gaps or weaknesses for other parts 

Yellow (2) While progress has been made, there are significant gaps that are not justified 

Red (1) Major deficiency in completeness and poor quality with clear deviations from IC guidance 

 

BQEs/GIGs Alpine Central Baltic  Eastern Continental  Mediterranean Northern Cross-GIG 

(phytobenthos) 

Phytoplankton Robust quantitative 

response to pressure. 

IC boundaries very 

comparable. National 

methods compliant, 

but bloom metrics 

missing. GM 

community 

description missing 

(only given as 

metrics).  

Robust quantitative 

response to pressure and 

national methods WFD 

compliant for some MSs 

(DE, IE, UK, FR, LT, 

LV), but reference 

conditions not clearly 

defined for other MSs 

(BE_FL, DK, EE, NL, 

PL). Only high alkalinity 

shallow lakes are 

included. Bloom metrics 

missing for most MSs and 

not well justified. Most 

MSs had comparable 

boundaries. 

No national methods 

finalized. Dataset 

dominated by 1 MS. Lack 

of true reference sites, and 

adoption of best-available 

sites as benchmark, 

assuming these are high 

status is not justified. 

Boundaries too relaxed, 

not compliant (“Good” 

status are reported for 

lakes with TP up to 250 

µg/l). Pressure-response 

gradient lacking lower 

part of gradient. Poor 

reporting.  

 

National methods are 

mostly OK, MEP is 

properly defined. 

Comparability is fine 

for CY, ES, IT, PT, 

except FR and RO. 

Only reservoirs 

intercalibrated. 

Robust quantitative 

response to pressure. 

National methods mostly 

OK; compliant boundary 

setting. Good descriptions 

of ref and GM 

communities. Boundaries 

very comparable. IC 

process was well 

coordinated. Bloom 

metrics included in some 

MSs (NO, UK), but not in 

others (SE; FI, IE). Some 

types not included. 

 

Macrophytes 

(phytobenthos 

for cross-GIG) 

Pressure-response 

well documented for 

eutrophication, but 

graphic presentation 

is missing. All 

boundaries 

comparable and 

Pressure-response well 

documented (for 

eutrophication), except 

for LV and DK, although 

graphical presentation is 

missing. Good 

descriptions of benchmark 

National methods not 

finalized. Boundary 

setting unclear. Data 

quantity and coverage are 

poor. IC not successful.  

Comparability 

analysis not possible 

due to limited dataset. 

Lack of success is 

well justified 

scientifically. 

National methods 

Pressure-response well 

documented (for 

eutrophication). All 

national methods 

compliant and well 

described with boundary 

setting explained. Good 

Pressure-response 

is not great, but 

OK for most MSs. 

National methods 

depend of riverine 

taxa, so 

boundaries may 
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compliant with some 

gaps: Ref 

communities not 

described. HyMo 

pressure not 

intercalibrated.  

and GM communities. 

Boundaries mostly 

comparable, except LT. 

HyMo pressure not 

intercalibrated. 

poorly described, no 

pressure-response 

shown for any MS.; 

small number of lakes 

per type in the 

MedGIG.  

dataset and good 

reporting. Boundaries are 

comparable. Abundance 

metrics missing, but this 

is justified. HyMo 

pressure not 

intercalibrated. 

not be valid for 

lakes. Ref. 

communities not 

described. 

Comparability 

achieved.  

 

Benthic fauna 

 

Pressure response 

weak for HyMo 

alteration. Only two 

MSs were included 

(DE and SI), due to 

compliance problems 

with IT method. Ref 

and GM communities 

described. 

Comparability 

analyses successful 

and clear.  

 

MSs show variable 

quality of pressure-

response relationships 

(eutro and/or Hymo), 

some good (UK, NL) 

some less good (LT, DE). 

National methods mostly 

compliant. Good 

descriptions of ref and 

GM communities. 

Comparability achieved 

for most MSs boundaries, 

but better description is 

needed on how boundary 

harmonization was done. 

 

Some good pressure-

response included, but 

units/axes are unclear. MS 

methods have deficiencies 

and are not well 

described. Ref cond 

definition unclear. GM 

communities are 

described, but represent 

taxa tolerant to pollution, 

so cannot represent good 

status. Comparability 

results unclear.    

 

No intercalibration 

done, as ES was the 

only MS with a 

method. No 

explanation why other 

MSs did not 

contribute 

 

Pressure-response 

relationships reported, but 

considered indistinct. 

Acidification (SE, UK, 

NO) and eutrophication 

(SE, UK, FI) pressure 

intercalibrated separately. 

Ref and GM communities 

described for both 

pressures, although 

ref.sites pressure criteria 

considered vague. 

Comparability results OK.  

 

 

Fish Good response to 

multiple pressures. 

National methods 

mostly compliant, but 

abundance and age 

structure should be 

better incorporated.  

Ref.cond is site-

specific based on 

historical data. 

Limited dataset, but 

convincing results. 

Ref and Good status 

communities well 

described. 

Comparability OK.  

No intercalibration 

results reported. Not 

included in peer review. 

For explanation, see DG 

ENV note to WFD 

article 21 committee 19th 

July 2012.  

No intercalibration 

results reported. Not 

included in peer review. 

For explanation, see DG 

ENV note to WFD 

article 21 committee 19th 

July 2012. 

No intercalibration 

results reported. Not 

included in peer 

review. For 

explanation, see DG 

ENV note to WFD 

article 21 committee 

19th July 2012.  

Pressure-response to 

eutrophication OK, but 

other pressures not 

included. Two MSs ICd 

(FI and IE), using data 

from whole NGIG. Ref 

and GM communities 

described briefly. Good 

dataset. Comparability 

OK. Work should be 

continued with the other 

MSs including also other 

pressures. 
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Summary table Coastal waters 
Colour Explanation 

Blue (4) Scientifically valid overall; any gaps are scientifically justified, given the current state of ecological knowledge 

Green (3) Some gaps or deficiencies are noted but objectives have been achieved for the majority of MSs or the GIG as a whole 

Greenish-yellow 

(2.5) 

Results are scientifically valid or promising for parts of the results, but have clear gaps or weaknesses for other parts 

Yellow (2) While progress has been made, there are significant gaps that are not justified 

Red (1) Major deficiency in completeness and poor quality with clear deviations from IC guidance 

 

BQEs/GIGs Baltic Sea Black Sea Mediterranean North East Atlantic 

Phytoplankton Good progress; IC of four types 

completed with good comparability 

for Chl a. Poor/unclear 

correspondence between the old and 

new typologies. Weakness in few 

regionally relevant phytoplankton 

parameters except Chl a; no metric is 

proposed for cyanobacteria blooms; 

gaps exist in the demonstration of 

the sensitivity of the methods. 

Relevant pressure-response 

demonstrated for Chl a.  Some types 

not intercalibrated. Ref and GM 

communities not described.    

Pressure-response demonstrated 

for the integrated biological 

index (IBI) and a pressure based 

indicator, which should be better 

clarified. Both MSs (BG, RO) 

have developed WFD-compliant 

Full-methods, including chl a, 

biomass and taxonomic 

composition metrics, but no 

blooms. Boundary setting 

methods need better 

explanation. Ref and GM 

communities are only described 

with metric values and not with 

info on taxa. Final boundaries 

for absolute and EQR values for 

each metric and for the overall 

metric should be included in the 

report.  

Relevant pressure-response 

demonstrated for Chl a. National 

methods lack other metrics. Only 

some types are intercalibrated. Only 

Chl a is intercalibrated. Boundary 

setting is confusing and may not be 

compliant with normative definitions. 

Comparability of results is 

questionable. Typology needs 

clarification. Benchmarking not 

sufficiently detailed. Ref and GM 

communities only described with 

metric values, not with taxa. Final 

boundaries should be better reported. 

Poor quality of reporting. 

Full BQE methods were not comparable. 

IC attempted for Chl a. Boundary setting 

is unclear and needs better justification. 

Ref.Chl a values seem OK for most types 

(but for 1/26b further clarification is 

needed). Ref and GM communities not 

described, although some metric values 

are proposed (not justified). 

Comparability analyses failed.  

Macroalgae Poor correlation of national metrics 

with pressure. Very heterogeneous 

methods prevented successful IC. 

Ref communities not described. 

Boundary setting non-compliant 

No final IC results submitted, 

so not included in peer review.   

Good pressure-response 

relationships. WFD compliant 

national methods. Good descriptions 

of ref and GM communities. 

Comparability achieved. 

Macroalgae 

Pressure-response relationships partly 

OK, although bad status sites are missing. 

Ref cond and boundaries of national 

methods are vaguely presented. Unclear 
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with normative definitions. 

Technical comparability of 

boundaries achieved for two MSs 

(FI, EE), but not for the other two 

participating MSs (DE, DK).  

Participation uneven with mainly ES 

and GR dominating the data, the 

efforts and results.  

common metric. Comparability unclear, 

due to weak relationships between 

common metric and national methods. 

Excessive number of different national 

methods. Harmonisation of methods 

needed. 

Blooming opportunistic macroalgae 

Pressure-response relationships need 

more elaboration due to gaps in the 

intermediate pressure level. Ref.cond not 

defined due to lack of ref.sites. 

Alternative benchmarks not defined. This 

metric should be integrated with the 

whole macroalgae BQE as an indicator of 

poor status. 

Angiosperms Comparability achieved by two MSs 

(FR, ES).. Eutrophication pressures 

are well described with good detail 

but benchmarking procedures not 

well described. Small dataset. Ref 

and GM communities not described. 

Eastern Mediterranean not 

intercalibrated.  

 

Seagrasses 

Poor pressure-response correlations. Very 

limited dataset. Ref cond not described. 

National methods based on seagrass bed 

extension and species richness. The latter 

is not relevant due to few species. 

Boundary setting non-ecological with 

serious flaws.  

Saltmarshes 

No finalised IC results submitted, so not 

included in peer review. 

 

Benthic fauna 

Mixed results; some challenges due 

to diverse or non-final MS methods; 

Good pressure-response 

relationships given for half of the 

MSs (DK, SE, FI, DE), but not for 

the other half (LV, LT, PL, EE). 

Most national methods are 

compliant, except PL. LV, LT. 

Comparability achieved for four 

common types for DK, SE, FI, DE 

and EE, but not for LV, LT and PL.   

No IC results, so not included in 

peer review.   

Pressure-response relationships not 

convincing, esp. for national methods 

without diversity metrics. National 

methods boundary setting unclear. 

Two parallel IC excercises 

performed, one group with methods 

including diversity, another group 

with methods excluding diversity. 

Comparability results are vaguely 

reported and show incomplete class 

agreement. Criteria for selection of 

benchmark sites are rather 

descriptive and difficult to use.  

Pressure-response not demonstrated, as 

pressure data are missing for the majority 

of the dataset. National methods 

compliance in terms of boundary setting 

not well justified. Comparability is 

achieved for three types (NEA 8, 9, 10) 

according to IC2 guidance (DK, SE, NO), 

but for other types and MSs 

comparability is difficult to reach without 

removing parts of the data.  
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Summary table Transitional waters 
Colour Explanation 

Blue (4) Scientifically valid overall; any gaps are scientifically justified, given the current state of ecological knowledge 

Green (3) Some gaps or deficiencies are noted but objectives have been achieved for the majority of MSs or the GIG as a whole 

Greenish-yellow 

(2.5) 

Results are scientifically valid or promising for parts of the results, but have clear gaps or weaknesses for other parts 

Yellow (2) While progress has been made, there are significant gaps that are not justified 

Red (1) Major deficiency in completeness and poor quality with clear deviations from IC guidance 

 

BQEs/GIGs Baltic Sea Black Sea Mediterranean North East Atlantic 

Phytoplankton Boundary setting 

procedure 

inadequately 

described. No IC 

results reported; not 

sufficiently 

developed 

No common types to 

intercalibrate, so no 

results. 

No finalized IC results submitted, so 

not included in peer review 

Report mainly copied from coastal waters. Phytoplankton 

may not be a relevant BQE for transitional waters due to 

turbid waters and too low salinity in the inner part of 

estuaries.  

Macroalgae No IC report 

delivered. 

No common types to 

intercalibrate, so no 

results. 

Angiosperms (lagoon seagrasses) 

Pressure-response well demonstrated 

for coastal lagoons. National methods 

boundary setting seems WFD-

compliant for two MSs (FR, IT). Ref. 

cond unclear. Ref and GM communities 

poorly described, so validity of 

boundaries cannot be assessed, 

although comparability may be 

achieved for FR and IT. Greek 

boundaries are too relaxed and must be 

modified.  

Opportunistic blooming macroalgae 

Pressure-response relationship lacks data in the high and 

good classes. Only four of ten MSs participated. National 

methods for these four MSs are quite similar, but 

comparability of assessment results is not obvious. Common 

metric was % of coast covered by blooming macroalgae. 

Boundary setting protocol basically WFD compliant, but ref 

cond not described.   

Angiosperms Angiosperms: Pressure-response well demonstrated. Dataset 

small. Ref and GM communities not described. Despite good 

agreement on criteria for boundaries, it has been very 

complicated to give numerical values accepted by MSs. 
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Benthic fauna No IC report 

delivered 

No common types to 

intercalibrate, so no 

results. 

No finalized IC results submitted, so 

not included in peer review 

No finalized IC results delivered 

Fish No IC report 

delivered 

No common types to 

intercalibrate, so no 

results. 

No final IC report delivered Good pressure-response documented. National methods not 

well described, so boundary setting cannot be evaluated. Ref 

and GM communities not described.  
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Section I – Introduction 
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1  Introduction 
 

1.1  Background 
The main objective of the EU Water Framework Directive (WFD) is that all waters should be in 

good or better status by 2015. Good ecological status is defined in the WFD Annex V as slight 

deviations from reference conditions. Each Member State is obliged to develop national 

assessment methods to classify the ecological status of their surface waters, using the biological 

quality elements (BQEs) and supporting quality elements specified in Annex V. To ensure the 

compliance with the Annex V definitions of good ecological status and comparability of the 

good status class boundaries between member states, the WFD also require the national 

assessment methods to be intercalibrated among member states sharing common types of surface 

waters (section 1.4.1 of the WFD Annex V). Because the accuracy of member state ecological 

status assessments, and the precision and accuracy of intercalibration, will affect all member 

states, it is important to all to “get it right”.  Unnecessary economic costs accumulate from 

getting it wrong by “false alarms” that conclude there is an environmental problem when in fact 

there is none (Type I error), while ecological costs and losses result from getting it wrong by 

“failed alarm”, where genuine environmental problems are not recognized and mitigated (Type II 

error).   

To facilitate the Intercalibration process the WFD CIS Working Group ECOSTAT established 

Geographical Intercalibration Groups (GIG) for each BQE in each water category, consisting of 

member states sharing common types of surface waters. ECOSTAT also developed a new 

Intercalibration Guidance (WFD-CIS Guidance no. 14, 2010) to guide the GIGs in their work. 

The intercalibrated class boundaries delivered by the GIGs for the different BQEs in 2011 (and 

for some GIGs even in spring 2012) are considered by the EU Commission, the Commission 

Directorate-General for the Environment, Brussels, Belgium (DG-Environment) and the Joint 

Research Centre, Ispra, Italy (JRC) for inclusion in the final Official Intercalibration Decision, 

which will be completed in autumn 2012. To support the decision on which intercalibration 

results and class boundaries that should be included in the IC Decision, the Commission 

requested a scientific peer review of the GIG/BQE intercalibration reports.  

This report describes the results of the peer review, and is structured in three main parts: 

1. Section 1 is the introductory part, describing the background, objectives, organization 

and methodology used for the peer review,  

2. Section 2 presents the results for each BQE and each GIG within main water category 

chapters,  

3. Section 3 presents a cross-GIG synthesis and assessment of whether the main objectives 

of the intercalibration process have been attained.  

Further information on the structure is given in 1.1.5 below. 
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1.2 Objectives of the peer review 
The main objective of the peer review has been to assess the scientific quality of the finalized 

GIG/BQE reports in terms of the WFD compliance of the intercalibrated class boundaries with 

the normative definitions, as well as their comparability relative to the criteria outlined in the 

Intercalibration guidance.       

Ancillary objectives of the peer review have been: 

 1) to evaluate the validity and appropriateness of scientific justifications submitted by 

the GIGs to explain any methodological excursions from WFD-compliant methods, as 

recommended in the Intercalibration Guidance Document #14 and 

 2) to evaluate the validity of justifications submitted to explain any gaps in the 

deliverables required in the IC Guidance.   

1.3  Documents Reviewed 
Peer reviewers evaluated Phase I and Phase II Intercalibration Technical Reports (TR) and 

annexes submitted by the GIGs, against two primary documents: the WFD itself, with particular 

reference to the Annex V normative definitions of good ecological status, and Phase II 

Intercalibration Guidance Document 14 (2011).  The Technical reports and annexes submitted by 

the GIGs were downloaded from http://circa.europa.eu/Public/ for Intercalibration Round 2 

Technical Reports (March 2012) 

http://circa.europa.eu/Public/irc/jrc/jrc_eewai/library?l=/intercalibration_7&vm=detailed&sb=Title     

and from 

http://circa.europa.eu/Public/irc/jrc/jrc_eewai/library?l=/intercalibration_6&vm=detailed&sb=Title   

Reviewers also considered separate documents submitted to ECOSTAT / JRC providing 

justifications for any missing results, or excursions from recommended methods set forth in IC 

Guidance Document #14.   

Reviewers were told that thorough and complete GIG/BQE Technical Reports should contain 

sufficient technical documentation and scientific justification to fully evaluate the scientific 

credibility of the results. While earlier documentation might be cited by the GIG or MS, it should 

not be necessary for a reviewer to search prior documentation in order to understand what was 

done. 

1.4  Approach used for the peer review 
 

1.4.1  Selection of peer reviewers 
To ensure the right competence and independence of the peer reviewers, BQE-specific experts 

were selected for the following combinations of BQEs/water categories: 

 Phytoplankton in lakes 

http://circa.europa.eu/Public/
http://circa.europa.eu/Public/irc/jrc/jrc_eewai/library?l=/intercalibration_7&vm=detailed&sb=Title
http://circa.europa.eu/Public/irc/jrc/jrc_eewai/library?l=/intercalibration_6&vm=detailed&sb=Title
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 Macrophytes in lakes and rivers 

 Phytobenthos in rivers and lakes 

 Benthic fauna in rivers and lakes 

 Fish in rivers, lakes and transitional waters 

 Phytoplankton in coastal and transitional waters 

 Macroalgae and angiosperms in coastal and transitional waters 

 Benthic fauna in coastal waters  

In addition to the BQE-specific reviewers, one generalist reviewer was selected in order to 

provide the overall synthesis and draw the main conclusions. 

The reviewers were selected based on the following criteria: 

 Independence, meaning no direct involvement in any of the GIGs, nor with Ecostat 

 BQE specific competence at high level 

 Good insight in the WFD principles on ecological status classification  

 

1.4.2  Questionnaire 
To harmonize the reviews across the different BQE-specific reviewers, a questionnaire was 

elaborated containing questions addressing the quality of the GIG reports for all the main steps 

of the intercalibration according to the Intercalibration guidance. The critical questions addressed 

in the questionnaire can be summarized as follows: 

 Is the quality of the final GIG report sufficient to determine the scientific validity 

of the product and the attainment of the intercalibration objectives of compliance 

and comparability? 

 Is the intercalibration of water types sufficient to ensure that final results are 

representative of the GIG? 

 Is the number of MS participating sufficient to ensure that final results are 

representative of the GIG? 

 Are the national assessment methods sufficiently compliant with criteria to 

accomplish the IC objectives, including WFD compliant boundary values? 

 Have all assessment methods been shown to exhibit scientifically sound pressure-

response relationships for at least one important pressure? 

 Are the datasets used for IC of sufficient size and quality to carry out the 

comparison? 
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 Are all reference conditions (or alternative benchmarks) defined with sufficient 

scientific rigor to carry out the objectives of the IC?  

 Have the ecological attributes of the GM boundary communities been adequately 

described to ensure conformity to WFD Annex V normative definitions of good 

and moderate status communities?   

 Has the comparability analysis been done with sufficient rigor to accomplish the 

IC objectives? 

 What is your overall impression of the completeness and scientific quality of the 

IC results for this GIG-BQE? 

1.4.3  Deliverables from each peer reviewer 
The peer review results for each BQE/GIG are based on the replies to the questions in the 

questionnaire. The replies are summarized both in a narrative report from each reviewer, and in a 

matrix table assessing numeric scores for each of the key questions given above. The scores were 

given according to criteria specified for each key question (Table 1). The narrative summaries 

also include cross-GIG comparisons. 

1.4.4  Review process 
The review process was organized in the following steps: 

1. March 2012: Briefing workshop for the reviewers in DG Environment in Brussels to 

explain the objectives of the review, the intercalibration process, guidance, GIG report 

structure, the content of the questionnaire, the technical procedures of replying to the 

questionnaire and the expected review products. 

2. April-May 2012: Reviewers are doing the homework, reading GIG reports and replying 

to the questionnaire, including justification for each reply and references to where the 

information was found. JRC provides feedback to each reviewer on the replies to avoid 

errors based on misunderstandings of GIG reports.  

3. May 2012: Review reporting workshop in DG Environment in Brussels to present the 

draft results of the reviews of each BQE and each GIG.  

4. June 2012: Peer review results delivered by the BQE-specific reviewers to the generalist 

reviewer were compiled and reported by the generalist reviewer to the Commission in a 

preliminary peer review report 

5. July 2012: Quality assurance to improve consistency between narrative summaries and 

matrix scores for each key question 

6. August 2012: Completion of first draft peer review report by the generalist reviewer 

based on feedback to the consistency check done by the BQE reviewers. 

7. September 2012: Commenting of the first draft by BQE-specific reviewers and 

Commission, and revision to final version of the peer review report 
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8. Mid-September 2012: Generalist reviewer delivers the final version of the IC peer report 

to the Commission.    

 

The following sections of the peer review report summarize reviewers’ assessments of the 

proficiency with which inter-related aspects of intercalibration were accomplished. All of the 

elements presented in matrix tables in this report, and discussed in narrative summaries, are 

important.  However, while the peer review process assessed aspects of the intercalibration 

process individually, successful intercalibration depends upon each element operating in 

scientifically sound, dynamic relationship with other elements. As a result, intercalibration is a 

very complex process containing many technical aspects that are daunting for lay persons and the 

uninitiated.  Clearly, costs can accrue if untamed complexities interfere with transparency, or 

produce “attention-fatigue” for managers, the public, or even other scientists. Thus, ultimately it 

is important to find some degree of simplification that communicates the essential and salient 

points of both the science, and the success of intercalibration.   

 

This peer review process is also subject to the tension between the reality of the genuine and 

justifiable complexity of the intercalibration process, in all its manifestations across Europe, and 

the necessity to communicate clearly.  Throughout the review process each reviewer was 

continually faced with the inadequacy of distilling countless nuanced scientific and experience-

driven judgments into simple “one through four” scores. The time and resource constraints of the 

process also contribute to uncertainty of the evaluations, especially where the GIG reports are 

unclear or referring to background documents that have not been available or not feasible to 

consider.  So the peer review is presented with the caveat that it represents the best professional 

judgments of scientists, looking in from the outside, at terminal products that have attempted 

some more and some less successfully, to boil down many years of effort, into a few final 

summary documents.  

Table 1. Relationship between key questions presented in summary matrix 
tables and questions in the web-based peer review questionnaire. 

Item Scoring Criteria Part I Web-
Questionnaire 

Quality of Reporting  

Does the quality of the reporting 
affect reviewer’s ability to 
determine the scientific validity 
of the product? 

4  Reporting is complete, decisions are fully documented and well justified; references 
are provided, explanations are thorough 
3  Mostly complete; some gaps in documentation, justification or references, for some 
aspects 
2  Major deficiencies in reporting quality of some aspects inhibit interpretation of 
scientific validity 
1  Minimal  attention directed to provide a thorough report; unable to assess scientific 
validity of the approach 

Reviewer's 
overall 
impression, 
based on 
number of 
"unclear" and 
"no info" 
responses; also 
Q3b, Q7d 

Geographical scope    

Is the intercalibration of water 
types sufficient to ensure that 
final results are representative of 
the GIG? 

4  Complete geographic coverage (all major types in the GIG are covered)3  Minor gaps 
in coverage, results are scientifically sound 
2  Major gaps, GIG representativeness is lacking 
1  Minimal geographic coverage; 1-2 types only 

Q3a; Q3d; Q4b 
Q4g 
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MS participation  

Is the number of MS 
participating sufficient to ensure 
that final results are 
representative of the GIG? 

4  75%-100% of MS  
3  50%-74% of MS  
2  25%-49% of MS 
1  0-24% of MS 

Q0b; Q0c 

National Methods  

Are the national assessment 
methods sufficiently compliant 
with criteria to accomplish the IC 
objectives, including WFD 
compliant boundary values? 

4  All methods are as compliant as is scientifically justified, given the current state of 
ecological knowledge 
3  Some gaps are noted but the majority of MS methods are sufficiently compliant  
2  Only some methods are compliant 
1  Major deficiencies in compliance with methods criteria that detract from 
accomplishing objectives 

Q1a, b, c, d, e, 
f, g, h, I, j, k, 
especially Q1j 
and Q1a 

Feasibility Check  

Have all assessment methods 
been shown to exhibit 
scientifically sound pressure-
response relationships for at 
least one important pressure? 

4  Sensitivity to at least one important pressure has been demonstrated for all or nearly 
all methods 
3  Some gaps are noted but the majority of methods have been shown to be sufficiently 
sensitive to pressures to be scientifically valid 
2  Gaps exist in demonstrating sensitivity of most methods to relevant pressures 
1  Major deficiencies in demonstration of pressure response relationships that detract 
from accomplishing objectives 

Q2c;  

Datasets  

Are the datasets used for IC of 
sufficient size and quality to 
carry out the comparison? 

4  All MS and Common datasets comply with size and data quality criteria  
3  Some gaps are noted but the datasets are sufficiently compliant to accomplish 
objectives 
2  Only 1 or 2 datasets are compliant 
1  Major deficiencies in compliance with dataset size and data quality criteria that 
detract from accomplishing objectives 

Q4a, c, d, e, f  

Reference and Benchmarking  

Are all reference conditions (or 
continuous or alternative 
benchmarks) defined with 
sufficient scientific rigor to carry 
out the objectives of the IC? 

4  The chosen approach is sufficiently scientifically sound to accomplish the IC objectives  
3  Some gaps are noted but most are sufficiently scientifically sound to accomplish IC 
objectives 
2  Significant gaps exist  
1  Major deficiencies in RC and benchmarking detract from accomplishing objectives 

Q5 a, b, c, d, e 

Community Descriptions  

Have the ecological attributes of 
the G/M boundary communities 
been adequately described to 
ensure conformity to WFD Annex 
V normative definitions of good 
and moderate status 
communities ?   

4  All boundary communities conform to WFD objectives and have been narratively 
characterized with thorough descriptions such that a clear understanding  of ecological 
condition is possible.  
3  Ecological condition of  some boundary communities have been narratively 
characterized and comply with WFD Annex V, but gaps exist or characterization is 
primarily via metric values and numbers, rather than  description 
2  Boundary communities are significantly divergent from WFD Annex V descriptions or 
ecological condition of only a few boundary communities have been narratively 
characterized, or all boundary descriptions are  quantitative rather than descriptive. 
1  Major gaps or excursions from WFD Annex V exist in qualitative or quantitative 
descriptions of boundary communities for most MS 

Q7f, g 

Comparability Analysis  

 

Has the comparability analysis 
been done with sufficient rigor to 
accomplish the IC objectives? 

4  Comparability analysis is scientifically sound and all MS boundary values have been 
adequately harmonized  
3  Some comparability analysis gaps are noted but all MS boundary values are 
sufficiently harmonized   to accomplish the comparability objectives 
2  Only a part of the MS boundary values have been harmonized and comparability is 
not ensured for the remainder 
1  Major deficiencies in comparability analysis that detract from accomplishing the 
comparability objectives 

Q6c, 6e,  
Q7a, b, c, e 

Overall impression  

What is your overall impression 
of the completeness and 
scientific quality of this GIG-BQE? 

4 Scientifically valid overall; any gaps are scientifically justified, given the current state of 
ecological knowledge 
3 Some gaps or deficiencies are noted but objectives have been achieved for the 
majority of MSs or the GIG as a whole  
2  While progress has been made, there are significant gaps that are not justified 
1 major deficiency in completeness and poor quality with clear deviations from IC 
guidance. 

Q8a, b, c, d, e, 
f, h 
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1.5  Structure of the report 
 

This report is structured in three main parts: 

1. Section 1 is the introductory part, describing the background, objectives, methodology 

and process used for the peer review, including the selection of the peer reviewers.  

 

2. Section 2 presents the peer review results for each BQE and each GIG based on the 

matrix scores for each of the key questions and the narrative summaries from each BQE-

specific reviewer. This section follows the same structure as the submitted GIG technical 

reports found at http://circa.europa.eu/Public/ for Intercalibration Round 2 Technical 

Reports (March 2012).  The section has water category specific chapters on Rivers, 

Lakes, Coastal and Transitional Waters, which are subdivided by the relevant BQEs 

(benthic fauna; fish; macrophytes; phytobenthos; phytoplankton; macroalgae; 

opportunistic macroalgae; seagrasses); and then by each Geographic Intercalibration 

Group that has submitted final results for a BQE. 

 

3. Section 3 presents a cross-GIG synthesis and assessment of whether the main objectives 

of the intercalibration process have been attained. This section includes cross-GIG and 

also cross-BQE summaries for each water category for each of the key questions, 

including the overall impression of the GIG results. The final part presents the generalist 

reviewers’ conclusions on whether the main objectives of the intercalibration process 

have been achieved in terms of WFD compliance and comparability of the good 

ecological status class boundaries, and recommend priorities for future work to close 

major remaining gaps.      

 

 

  

http://circa.europa.eu/Public/
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Section 2:  Reviewers’ Assessment  

by Water Category 
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Section 2:  Chapter 1 Rivers 
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2.1  RIVERS 

2.1.1  Reviewers’ general statement on the need for harmonization of 
Phytobenthos and Macrophytes 

  

Macrophytes and phytobenthos in the WFD 

The WFD asks for ecological status assessment based on all relevant biological components. The 

WFD combines most parts of the aquatic flora in one BQE. Both macrophytes and algae, are 

powerful bioindicators. Focusing the relevant pressures, the aquatic flora reacts strongly to 

eutrophication and general (hydromorphological) degradation. In this macrophytes provide better 

information for structural degradation (the uptake of nutrients from sediments is also possible) 

whilst algae provide better reactions to substance-based pressures (nutrients). Because of 

different generation succession, macrophytes are indicative of changes over longer time spans, 

while algae indicate alterations within short intervals. It is therefore essential, that an assessment 

of ecological status based on floristic components should consider the whole BQE. 

Combining macrophytes and phytobenthos in national methods and the IC exercise 

In most MS this BQE is divided into “macrophytes”, “diatoms” and “phytobenthos excl. 

diatoms” and separate assessment methods have been developed. Only some MS (e.g. DE, 

AT….) developed methods considering the whole BQE and introduced such sophisticated 

systems into their monitoring systems. These MS have proved that it is possible to consider the 

whole BQE and to develop proper methods. 

Within the IC-process, macrophytes and diatoms were treated in different exercises and no 

scientific justification is provided to demonstrate that separate IC or separate assessments within 

the national methods leads to satisfactory results. Other algae were not included in the IC 

exercises (with the exception of NO method in N-GIG). Within IC it is essential to consider the 

final results of national methods for the whole BQE and not a given partial result. IC of a single 

quality element like diatoms makes sense only if the combination with other quality elements 

(e.g. macrophytes) is based on the worst case approach (i.e., “one-out-all-out”), but this is not 

guaranteed all over Europe. For example, DE combines the components by averaging. IC of the 

aquatic flora must therefore consider the whole BQE too. 

The strong point of considering the whole BQE in one overall status assessment is that the 

normative definitions of the WFD will be fulfilled, because “abundance” can be measured with 

macrophytes, whilst this is much more complicated for algae. Algae other than diatoms should 

be included at least on the presence/absence level of mass developments of nuisance greens and 
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bluegreens, including macro-algae. The Hungarian method provides a good example of the ease 

with which this could be done. The presence of Enteromorpha (e.g.) in inland waters is a strong 

indicator for salinization as well, the monitoring is easy to implement into routine and provides 

valuable information on a specific stressor (salinity). 

Need for further work on the combination of macrophytes and phytobenthos 

There is a need to put more effort in the development of a common view of reference conditions 

and a general philosophy of assessment for the combination of macrophytes and phytobenthos. 

Clear definitions of the relevant trophic state (e.g. nutrient thresholds for oligotrophic, 

mesotrophic and slightly eutrophic conditions and other key factors like taxonomic composition 

and/or functional parameters like growth forms) are needed to perform a successful IC for both 

rivers and lakes. Screening all the national methods for ecologically reasoned procedures offers a 

good opportunity to identify easy, applicable and comparable ways for class boundary setting. 

Within the AT system for example, the measurement of deviation from the reference state is 

based upon the trophic classes, according to Rott et al. (1999). So the Good / Moderate Boundary 

corresponds to the upper TI boundary of the next poorer trophic class. The definition of the 

trophic reference classes is type-specific. This approach is strictly based on ecological functions 

and leads to a robust understanding of ecological status. 

More attention must be given to the temporal and spatial variation of the aquatic flora. This is 

especially important for algae communities. Our own experiences in complex monitoring 

surveys proved that the outcome of diatom-based classification could vary within one water body 

and one sampling season in a wide range from “good” to “poor”. It is therefore necessary to 

define the minimum number of samples (to cover the temporal variation) that is required for any 

kind of robust assessment based on algae (see Kelly et al. 2009 too). Overall there is a strong 

need for more standardization considering all sampling procedures. All MS should accept 

existing CEN-standards. 

If these general conditions will be transferred to a common view, attention should be given to 

questions considering the relevance of components in different ecosystems. There is a chance, 

for example, that macrophytes provide better information than algae in lakes with long residence 

time, whereas algae may be more important in river types not dominated by macrophytes. 

Considering all these parameters, cost efficient and ecologically well-reasoned monitoring 

systems and IC exercises could be set into practice.  

Summary for the review of the current IC efforts across the BQE for all GIGs 

At the present state, all GIGs need to provide a more scientifically sound justification on these 

aspects to explain the ecological basis of their choices. Up to now, no real IC of the BQE as a 

whole was performed and the comparability of the assessments still remains unclear. 
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Generalist Reviewer Comment:  My professional opinion is that it is preferable to complete 

and thoroughly test a scientifically sound IC focused on separate sub-elements of a BQE and 

then proceed to combine the elements, after experience has been gained and the separate 

elements have been thoroughly tested for precision, accuracy and pressure-response 

relationships.  While phytobenthos assessment in rivers has a long history, river macrophyte 

bioassessment is less well-developed.  Different professional, taxonomic and analytical expertise 

is required for phytobenthos assessment versus macrophytes bioassessment so it becomes an 

interdisciplinary exercise.  While technically not WFD compliant, this gap is understandable, and 

I think justified, given the added complexity of IC of the full BQE and the observation that the 

sub-BQEs are at different developmental stages.  This is not to minimize the ecological and 

interpretive importance of ultimately considering the full BQE.  As long as progress continues 

for sound development of both elements, and a method to combine them is devised, as in the DE 

national method, I do not think this should detract from the success of the individual IC sub-BQE 

exercises. 

2.1.2  RIVERS: Macrophytes 

2.1.2  Rivers: Macrophytes- Cross-GIG Summary 
Rivers-Macrophytes: Cross-GIG Summary Points 

 Subject Matter Reviewer Summary Generalist Reviewer Comments and Recommendations 

Strong Points 1) IC effort has improved macrophytes 

assessment methods and monitoring 

programs; 

2) Knowledge transfer has increased with 

resulting technical advances among less 

experienced MSs 

3) IC generally covered good geographic 

scope and generally good participation 

Macrophyte bioassessment in rivers has less 

history of technical developmental as for e.g., 

benthic invertebrates. The IC exercise 

represents a considerable level of 

accomplishment for this BQE/water category.  

Weaknesses and 

gaps 

1) Northern GIG could not be evaluated. 

Northern GIG submitted neither 

macrophyte methods nor a technical 

report; reasons for this are not 

scientifically justified.  

2) Most GIGs had difficulty defining 

reference conditions  

3) Mixed success with methods, they 

continue to evolve; most MS methods 

and GIG technical reports appear to be 

still in draft form;   

3)  Flexibility in methods development should 

be allowed to continue as long as 

scientifically justified; however IC will have 

to be adjusted after all MS have stabilized and 

fully vetted their methods. 
1
 
2
 

5) This is not surprising given the technical 

development stage for this BQE in rivers.  

Elucidation of pressure response relationships 

requires extensive, high quality, spatially and 

temporally co-occurring, physical, chemical 

and biological datasets. Pressure-response 

                                                 
1
 Cao, Y., D.P. Larsen, R.M. Hughes, P.L. Angermeier, and T.M. Patton. 2002. Sampling effort affects multivariate comparisons of stream 

assemblages. Journal of the North American Benthological Society 21:701-714. 

2
 Yoder and Barbour. May 2010 unreleased DRAFT document 
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4) Weak scientific justification for 

important gaps, (e.g., failure to link 

macrophytes and phytobenthos (p. 14-

15); why primary focus restricted to 

taxonomic metrics, little on abundance; 

why focus on certain pressures and 

exclude others) 

5) Technical reports in general lack strong 

quantification of pressure-response 

curves and lack good ecological 

descriptions of boundary community 

characteristics  

relationships are commonly confounded by 

co-occurring natural gradients, e.g., stream 

size, elevation, geology, that may or may not 

be addressed through coarse stratification by 

river type.  Calibrating stressors and 

responses in relation to  natural gradients 

(waterbody size, catchment area, stream 

power, elevation, latitude, and geology) can  

improve ability to detect pressure effects by 

controlling for the confounding effects of 

natural gradients.     
3
  

4
  

5
  

6
 

Overall 

Impression 

Overall the river macrophytes IC was 

weaker than for lakes but MS have made 

important progress 

 

 

The rivers IC was weaker than that for lakes and most technical reports have been submitted as 

draft documents, still undergoing revision. The dynamic evolution of methods introduces 

important challenges for intercalibration because IC is being conducted at a point in time, on 

versions methods that are evolving, usually for important reasons. The IC exercise has forced 

MSs to start/improve monitoring programmes.  MSs have had to define and formalize 

assessment methods for the BQE and this has been valuable. The IC has created an exchange of 

knowledge between MSs within GIGs.  A beneficial outcome is that less advanced MSs have 

been helped by the expertise of other MSs, allowing them to set-up national methods relatively 

quickly. The IC has improved knowledge on macrophytes in aquatic systems throughout Europe. 

Most technical reports lack scientific justification on many aspects including: the reason for the 

absence of a link to phytobenthos, the reason for the focus on taxonomic metrics only, the reason 

for excluding or not assessing certain (multiple) pressures that are known to be relevant for 

macrophytes: e.g., hydromorphology, sediment quality, how a quantified definition of ‘other 

pressures’ such as general degradation can be made in order to provide good starting point for 

IC; the boundary setting choices (e.g. why either ecological or statistical approach was chosen). 

In general the technical reports lack a quantification of pressure-response curves / data 

representation and description of macrophyte communities, which make it difficult to understand 

the boundary setting approach. 

                                                 
3
 Helmsley-Flint, B.  2000.   

4
 U.S. EPA (Environmental Protection Agency). 2010a.  

5
 Yoder, C.O. and M.T. Barbour. 2008.  

6
 Yoder, C.O., and DeShon, J.E.  2003.   
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2.1.2.2  RIVERS: Macrophytes Summary Matrix 
 GIG/BQE Macrophytes 

 

4 

 

3 

 

2 

 

1 

  

Ranking 

 

Item 

 

Item specification 

 

GIG 

 

 

 

Central Baltic 

 

Eastern 

Continental 

 

Mediterranean 

 

Northern* 

(Not 

Submitted) 

Quality of Reporting Does the quality of the reporting affect 

reviewer’s ability to determine the 

scientific validity of the product? 

4  Reporting is complete, decisions are fully documented and well 

justified; references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or 

references, for some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit 

interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to 

assess scientific validity of the approach 

3 2 3 1 

Geographical scope Is the intercalibration of water types 

sufficient to ensure that final results are 

representative of the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are 

covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

 

4 4 3 1 

MS participation Is the number of MS participating 

sufficient to ensure that final results are 

representative of the GIG? 

4  75%-100% of MS  

3  50%-74% of MS  

2  25%-49% of MS 

1  0-24% of MS 

List of MSs that did not produce final 

results: 

4 3 3 1 

National Methods Are the national assessment methods 

sufficiently compliant with criteria to 

accomplish the IC objectives, including 

WFD compliant boundary values? 

4  All methods are as compliant as possible, given the current state of 

ecological knowledge 

3  Some gaps are noted but the majority of MS methods are 

sufficiently compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria that 

detract from accomplishing objectives 

3 2 2 1 

Feasibility Check 

(pressure-response 

relationships) 

 

Have all assessment methods been 

shown to exhibit scientifically sound 

pressure-response relationships for at 

least one important pressure? 

4  Sensitivity to at least one important pressure has been 

demonstrated for all or nearly all methods 

3  Some gaps are noted but the majority of methods have been shown 

to be sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to 

relevant pressures 

1  Major deficiencies in demonstration of pressure response 

relationships that detract from accomplishing objectives 

3 3 2 1 

Datasets Are the datasets used for IC of sufficient 

size and quality to carry out the 

comparison? 

4  All MS and Common datasets comply with size and data quality 

criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to 

accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and data 

quality criteria that detract from accomplishing objectives 

4 3 2 

 

 

1 

Generalist Reviewer 

score=3. This assumes 

the data gap is due to 

insufficient numbers of 

streams for some types 

Generalist 

Reviewer 

score=2  

Generalist 

Reviewer 

score=2  

Generalist 

Reviewer 

score=2  
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Item 

 

Item specification 

 

GIG 

 

 

 

Central Baltic 

 

Eastern 

Continental 

 

Mediterranean 

 

Northern 

Reference and 

Benchmarking 

Are all reference conditions  (or 

continuous or alternative benchmarks) 

defined with sufficient scientific rigor to 

carry out the objectives of the IC?  

4  The chosen approach is sufficiently scientifically sound to 

accomplish the IC objectives  

3  Some gaps are noted but most are sufficiently scientifically sound 

to accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from 

accomplishing objectives 

3 2 2 1 

Community 

Descriptions 

Have the ecological attributes of the GM 

boundary communities been adequately 

described to ensure conformity to WFD 

Annex V normative definitions of good 

and moderate status communities ? 

4 All boundary communities have been narratively characterized 

with thorough descriptions conforming to WFD normative 

definitions,  such that a clear understanding  of ecological condition 

is possible.  

3  Ecological condition of  some boundary communities have been 

narratively characterized and comply with WFD Annex V, but gaps 

exist or characterization is primarily via metric values and numbers, 

rather than  description 

2  Boundary communities are described, but are significantly 

divergent from WFD Annex V normative definitions, or are  only 

quantitatively described via metric values and numbers  

1 Neither boundary communities nor good and moderate status 

communities are described for any type.  

3 4 3 1 

Comparability 

Analysis 

Has the comparability analysis been 

done with sufficient rigor to accomplish 

the IC objectives? 

 

4  Comparability analysis is scientifically sound and all MS 

boundary values have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary 

values are sufficiently harmonized   to accomplish the comparability 

objectives 

2  Only a part of the MS boundary values have been harmonized and 

comparability is not ensured for the remainder 

1Major deficiencies in comparability analysis that detract from 

accomplishing the comparability objectives 

 

3 4 2 1 

Overall impression What is your overall impression of the 

completeness and scientific quality of 

this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, 

given the current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been 

achieved for the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are 

not justified 

1 major deficiency in completeness and poor quality with clear 

deviations from IC guidance. 

3 3 2

  

1 

* NGIG justification reviewed

Generalist 

Reviewer 

score= 2 

Generalist 

Reviewer 

score= 2 

Generalist 

Reviewer 

score= 2-3 
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2.1.2.1  RIVERS: Macrophytes- Central Baltic 
 

Rivers-Macrophytes: Central Baltic GIG Summary 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points 1) Good MS participation 

2) Boundaries are well-documented and well-

derived; complied with WFD methods 

3) A clear description of continuous 

benchmarking was provided 

 

Weaknesses and 

gaps 

1) Only 3 river types ICd 

2) Only one pressure considered (eutrophication) 

a) Technical report lacks quantification of 

pressure-response curves  

b) description of changes in plant 

communities are not easily related to the 

boundaries  

c)  there appear to be no clear 'threshold-

responses' and the link to relevant 

pressures is not clearly quantified or 

stated 

2) c) Comment- Assemblage change is 

usually continuous across a continuous 

gradient of increasing pressure.  
7
 

Ability to detect or define multiple 

response thresholds or step changes is 

rarely achieved until advanced stages 

of technical development. 
8
  

9
 This 

point should not reflect negatively on 

the substantive progress leading to the 

current status of GIG/MS work. 

Overall 

Impression 

Strongest IC of macrophytes in rivers Score 2-3 due to missing pressure-

responses and also weakness 2 b given 

by the reviewer 

 

The Central Baltic GIG produced the most credible rivers intercalibration with good MS 

participation, though they used only 3 river types. The GIG did follow WFD-compliant methods 

and sufficient data were analyzed, however the specific combination rules used in separate 

national methods are not well explained.  Although it may exist elsewhere, no information is 

provided in the technical report on the boundary-setting protocols used in individual MSs, so it is 

not possible to judge if the High, Good, Moderate class boundaries are in line with the WFD 

normative definitions, though the technical report states that all methods are in line with the 

WFD. Results ensure comparable Good status boundaries, at least among the types that were 

ICd. A gap exists in that eutrophication is the only pressure that has been considered.  Hydro-

morphological pressures are not mentioned at all and there is some mis-match between national 

methods, based on pressures that were considered relevant in the individual MSs. Another gap is 

the lack of quantification of how the pressure: EQR relationships are actually functioning.  The 

technical report would have been much improved with the addition of data graphs to show 

                                                 
7
 Fore, L.S., J.R. Karr, and R.W. Wisseman.  1996.   

8
 Yoder and Barbour 2008.  

9
 Yoder and Barbour. May 2010 unreleased DRAFT document 
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pressure:response relationships.  All gaps could have been reduced or eliminated with the 

application of more effort. 

 

2.1.2.2  RIVERS: Macrophytes- Eastern Continental 
 

Rivers-Macrophytes: Eastern Continental GIG Summary 

 Subject Matter Reviewer Summary Generalist Reviewer Comments and 

Recommendations 

Strong 

Points 

1) Good geographical coverage 

2) Moderately good datasets that include both 

biological and non-biological data for most river 

types 

3) Benchmark standardization appropriate and 

transparent (for lowland rivers only; no country 

differences for upland streams) 

4) Good, clear descriptions and quantitative 

analysis of type-specific benchmark 

macrophytes communities 

5) ‘Good status’ boundaries adjusted to comply 

with WFD comparability criteria as required 

 

Weaknesses 

and gaps 

1) Some National methods show weaknesses; some 

MSs did not provide national methods 

2) Reporting unclear 

3) Pressure-Response relationships not well 

documented 

1) Agree- Only AT and SI have finalized, 

formally agreed national methods; other 

MSs’ methods continue in development 

and vetting (EC GIG Milestone 6 TR p.2); 

only common type R-E4 occurs in all MS 

(except RO) (p. 4); some countries had  <8 

surveys in IC dataset,  thus there is 

uncertainty in IC for types R-E2 and R-E3.   

3) Recommend score of 2 due to 

inadequate presentation of pressure-

response relationships 

Overall 

Impression 

All available national methods have been ICd 

according to guidelines; some gaps remain due to 

incomplete development of some methods, missing 

metrics, need for agreement on some MS boundaries, 

weak demonstration of pressure-response 

relationships.  

Further technical development and 

stabilization of methods needed before IC 

can be a complete success. 

 

Intercalibration for the Eastern Continental GIG has not been finalized and only a Milestone 

Report, drafted with the help of DE was available.  It was unclear if DE was only facilitating 

with the exercise or is also contributing to the results.  MS participation was not complete, 

national methods are in early developmental stages and status for only two (or three) common 
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river types have been reported.  RO and HR did not provide national methods. The available 

dataset is of moderate size though some MSs contributed no or little data (e.g., RO contributed 

only 8 sites). Reporting deficiencies, including inadequate explanations, lack of justification for 

decisions (e.g., lack of justification for exclusion of phytobenthos), and lack of quantitative 

evaluation of pressure:response relationships, unclear or missing description of type-specific 

reference conditions, created obstacles for thorough and impartial review of the current status.  

Some MSs (AU, BU, SL, SI) have done a credible job of ensuring WFD-compliant Good status 

boundaries but HR, RO and HU boundaries are missing from the technical report.  Boundary 

communities are well-described qualitatively but quantitative analysis of stressor:response 

relationships are not presented.  All available national methods have been intercalibrated 

according to IC guidelines but gaps remain; the gaps have not been identified by the GIG. Gaps 

could have been removed with the application of greater effort. 

2.1.2.3  RIVERS: Macrophytes- Mediterranean 
 

Rivers-Macrophytes: Mediterranean GIG Summary 

 Subject Matter Reviewer Summary Generalist Reviewer Comments and 

Recommendations 

Strong 

Points 

1) Good motivation and effort overall; good 

coverage of types 

2) Type-specific near-natural reference conditions 

are defined (qualitatively, through use of expert 

judgment) 

3) Responses to multiple pressures are shown 

(however, see below) 

4) Methods are WFD compliant 

 

Weaknesses 

and gaps 

1) GIG acknowledges knowledge gaps that hindered 

some aspects of the IC, e.g., little expertise with 

phytobenthos (macroalgae) or expertise to 

develop combination rules for macrophytes and 

phytobenthos  

2) Ecological descriptions of H/G and G/M 

borderline macrophytes communities, are 

adequate, but are minimally developed 

3)  Pressure-Response relationships not well 

documented 

4) Large rivers and temporary rivers were not 

intercalibrated.  

5) The combination of full BQE (phytobenthos plus 

macrophytes) was not addressed 

4) Comment- Deferring IC for RM5 is 

warranted until confounding natural, or 

pressure, gradients can be further 

elucidated given the following points: TR 

acknowledges that temporary rivers IC is 

challenged by variability-(TR does not 

indicate whether it is natural or pressure-

response variability-p.6); some MS 

contributed low number of samples (e.g., 

SL and ES contributed 4 samples each-

Table 5);  benchmark communities could 

not be described-; TR concludes further 

work is planned.  

 

Overall 

Impression 

Intercalibration procedure was followed with 

sufficient detail. Quantification of pressures-EQR 

relationship is poor and the scientific justification of 

Datasets- numbers of samples for all 

types, except RM5 for some MS, seem 

sufficient.  
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exclusion of phytobenthos is missing. Community Description. Score initially 

lower but was raised. This is a weakness 

in many TRs; MED GIG seems adequate: 

provided taxonomic characteristics of  

reference sites p. 14, and provided a 

taxonomic characterization and richness 

differences for G/M boundary 

communities, section 7, p. 24 

Score 2 due to poor pressure-response 

relations 

 

The MED GIG invested considerable effort in the IC exercise though Malta offered no 

explanation for its lack of participation, and BG’s interest in participating came too late for 

inclusion. Most pertinent surface water types (except RM3 and RM5, where there is a lack of 

data) are analyzed and discussed.  There is data for temporary rivers, but no methods and they 

were not intercalibrated.  Very large rivers were also excluded and both types represent 

important gaps.  This gap may be scientifically justified for now, and the GIG seems interested in 

closing the gap.  The GIG included all WFD Annex V-required parameters, however there is 

there is no scientific justification why phytobenthos is not combined with macrophytes.  The 

GIG acknowledges a general lack of scientific background on macroalgae (phytobenthos) and 

pleads for more effort to develop this field, as it is especially relevant for some of the med-gig 

types such as temporarily rivers, where macroalgae might be better able to show the needed 

quick response, than angiosperms. Some noted gaps are justified due to lack of scientific 

knowledge and experience in the GIG (e.g., explanations for combination rules for parameters).  

Many, but not all national methods are based on the same assessment concepts and the GIG 

states that it considers IC feasible, despite the small differences in assessment concepts. The GIG 

offered a very minimal ecological description of reference communities and Good status 

boundary.  This could be improved by including more description and analysis of gradients of 

change in species composition along the EQR.  

 

2.1.2.4.1  Rivers-Macrophytes: Northern-Justification paper 
 

GIG did not submit MS methods or technical report; methods still under development 

The Northern GIG did not submit any macrophytes methods and the reasons for lack of methods 

were not scientifically justified. The justification paper that was submitted for this review 

indicates that work is underway to fill gaps but the justification for not submitting the IC 

technical report was based on practical reasons rather than scientific reasons, e.g., lack of 

tradition and experience for use of this BQE. It is my opinion that the IC requirements to this 

GIG/BQE could have been met if more effort had been expended. This is in part based on the 
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observation that the Northern GIG provided the best lakes macrophytes IC. It is unclear why the 

development of a macrophyte methods in rivers has not started earlier, given that MSs indicated 

future plans to do so. It seems all attention was directed to the lakes IC and little to rivers. 

 

 



 

 44 

2.1.3  Rivers: Phytobenthos (Diatoms) 

2.1.3  RIVERS: Phytobenthos- Cross- GIG Summary 
Rivers-Phytobenthos: Cross-GIG Summary 

Strong Points   

Weaknesses 

and gaps 

1) See Section 2.1.1, Reviewers’ general statement 

on the need for harmonization of full BQE 

(macrophytes and phytobenthos) 

2) Temporal variability in sampling index period 

may affect comparability and reproducibility of 

results 

3) Demonstration of Pressure-response largely 

limited to eutrophication pressures only 

 

1) See Generalist Reviewer comment in 

Section 2.1.1 

2) Agree- Standardization of sampling 

Index Period 
10

 is an important 

consideration in harmonization of 

phytobenthos assessment results. Every 

GIG’s   technical report admits differences 

in sampling season among MSs. IC Option 

2 results may be jeopardized if such 

fundamental sampling differences among 

MS have not been accounted for when 

assembling the IC dataset, and prior to 

attempts at harmonization, because 

observed taxonomic and boundary 

differences among MS may be due to 

natural seasonal successional differences. 

3) Disagree- Sensitivity to changes in 

nutrient concentration/trophic state is a 

particular strength of phytobenthos. 

Emphasis on that pressure is justified at 

this stage and should not be counted as a 

negative in evaluation of this BQE. 

Comment on reporting - most of the GIG 

TR’s have copied identical language to 

address many TR sections, begging the 

question of level of independent effort and 

problem-solving that took place. 

Overall 

Impression 

unsure Comment- This BQE reviewer 

consistently reported lower scores for key 

review elements than did reviewers of 

other BQEs.  The review was very 

thorough and I found that points of 

criticism were mostly valid and justified 

with references to scientific literature.  

Nevertheless, most matrix scores would 

be more consistent with other water 

category/BQE reviews if they were raised 

by one step. 

 

                                                 
10

 Yoder and Barbour. May 2010 Unreleased DRAFT document 
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General Remarks 

General statements on the need of harmonization of phytobenthos and macrophytes on the level 

of the BQE defined within the WFD are given in Section 2.1.1 (page 14-15). Talking about algae 

and their use as bioindicators, the temporal variation within the algae communities has to be 

considered. 

Because of the more or less short generation succession, algae indicate alterations within short 

intervals and the results are affected by abiotic and biotic interactions, which may not be related 

to the general water quality in every case. 

Figure 1 shows the (non-linear) relationship between a trophic diatom index and the median of 

the TP-concentration for 89 sampling stations spread all over Germany. These sites were 

sampled four times within one year. There is a strong relationship between the index values 

based on single samples and TP, but there is a large temporal variation within the results for 

some stations as well. The scattering coefficient at least for some sites is large. This effect is not 

specific for the tested index but also occurred using other diatom indices (e.g. Systems from UK, 

AT, FR, Switzerland) and reflect only the given temporal variation in dynamic ecosystems. 

Within water quality assessment, the temporal variation can cause large problems considering 

the reproducibility of assessment result. The following table lists exemplarily the assessment 

results for a heavily stressed highland river in Germany within the years 2006 and 2007 for the 

same sampling site. While there was no change in overall water quality, the results vary between 

“good” and “bad” without a clear seasonal scheme. For catchment managers, these results are not 

really helpful and more reliable procedures have to be defined. Assessment must therefore 

consider more than one sample per year or monitoring cycle (in DE, the WFD monitoring cycle 

is three years). Figure 2 shows the effect of averaging the index values (shown in figure 1) per 

site on the relationship between the trophic diatom index and TP. The scattering is reduced and 

the correlation is much stronger. Compared with the relationship presented in figure 1, it is 

obvious that this time integrating relationship has effects on the boundary setting procedure 

within IC.  

The problem of the temporal variation within algae communities and the effects on assessment is 

one of the main reasons, that the reviewer remains unsure, whether the adjusted boundaries of 

the present IC-exercise should be implemented into a legal decision. It remains unclear to the 

reviewer, how they treated this within the IC or if they ignored the problem totally. 

Table 1:  Assessment results based on the diatom module of the German WFD-method 

(Schaumburg et al. 2006) and for single samples 

Sample River type Diatom type 

Ecological 

status 
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Sample River type Diatom type 

Ecological 

status 

Werra, Unterrohn, Mai 06 9.2 D 10.1    [11] 3 

Werra, Unterrohn, Aug 06 9.2 D 10.1    [11] 5 

Werra, Unterrohn, Okt 06 9.2 D 10.1    [11] 4 

Werra, Unterrohn, Mai 07 9.2 D 10.1    [11] 3 

Werra, Unterrohn, Jul 07 9.2 D 10.1    [11] 2 

Werra, Unterrohn, Okt 07 9.2 D 10.1    [11] 3 

 

Figure 1: Relationship between the values of a trophic diatom index (DVWK 1999) and the 

median of TP concentration for 348 diatom samples from 89 sites (four seasonal samples within 

one year) in Germany 
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Figure 2: Relationship between the mean values of a trophic diatom index (DVWK 1999) and 

the median of TP concentration from 89 sites (four seasonal samples within one year) in 

Germany 
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2.1.3.1  RIVERS: Phytobenthos Cross-GIG Large Rivers Summary 
 

Rivers-Phytobenthos: Cross-GIG Large Rivers Summary 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points   

Weaknesses and 

gaps 

1) Poor quality of reporting and phytobenthos 

report combined with macroinvertebrates affected 

reviewer’s ability to evaluate 

2) Gap in geographical coverage for central and 

southern Europe 

3) Demonstration of pressure-response 

relationships limited to eutrophication; other 

pressures not generally considered 

4) Lacking in ecological descriptions of reference 

and boundary communities 

5) Some benchmark pressure values are too high 

3) Sensitivity to changes in nutrient 

concentrations/trophic state is a 

particular strength of phytobenthos. 

Emphasis on that pressure is justified 

and should not be counted as a 

negative in evaluation of this IC.  

5) Agree  

 

Comment: New advances in ecological 

characterization of phytobenthos’ 

responses to pressures are in the 

scientific literature and may provide 

useful approaches to ecological 

characterization of assemblages as they 

change across pressure gradients. See 

footnote #17. 

Overall 

Impression 

Unsure  

 

BQE Reviewer Assessment Large Rivers: unsure to include results in Commission Decision  

Cross-GIG “Large Rivers” are not included in the Summary Matrix because large rivers are 

unique systems, heavily influenced by pressures, poor reference conditions, and sampling 

challenges thus difficult to compare in the matrix format. This GIG presented the results together 

with the results of macroinvertebrates. The notes on phytobenthos are therefore very short and 

sometimes a bit confusing. Twelve MS provided data, but only eight methods were 

intercalibrated. There seems to be a gap in coverage for southern and eastern Europe. The 

monitoring of large rivers is restricted on the main channel. With the exclusive use of diatoms 

they reduced the “biological answer” to eutrophication and to a limited extent to organic 

pollution. Reference conditions were mainly based on expert judgement, least disturbed 

conditions or references were adopted from smaller rivers. The key principles of boundary 

setting remained unclear to the reviewer. No biological communities were described. The 

pressure response relationships between national metrics and the chosen key factors are mostly 

poor. The pressure-impact analysis was carried out against oPO4-P aggregated to annual average 

concentrations. Some MS still fall below the acceptable band. No information is given, whether 

they will change their boundaries. 
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2.1.3.2  RIVERS: Phytobenthos (Diatoms) Summary Matrix 
RIVERS: Phytobenthos (Diatoms)

11
 

 

4 

 

3 

 

2 

 

1 

 

Ranking 

Item Item specification GIG Central Baltic 

and Northern 

Eastern 

Continental 

Alpine Mediterranean 

Quality of Reporting Does the quality of the 

reporting affect 

reviewer’s ability to 

determine the scientific 

validity of the product? 

4  Reporting is complete, decisions are fully documented and well 

justified; references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or 

references, for some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit 

interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to 

assess scientific validity of the approach 

2 2 2 2 

Geographical scope Is the intercalibration of 

water types sufficient to 

ensure that final results 

are representative of the 

GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are 

covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

 

2 2 3 2 

* in MED 

Greece and 

Malta didn´t 

participate; 

Greece seems to 

be important 

MS participation Is the number of MS 

participating sufficient 

to ensure that final 

results are representative 

of the GIG? 

4  75%-100% of 

MS  

3  50%-74% of 

MS  

2  25%-49% of 

MS 

1  0-24% of MS 

List of MSs that did not produce final results: 

MED: Malta, Greece 

EC: Greece did not participate 

CB: CZ, DK, LT, LV, SI, SK 

NGIG : 100% 

3 4 4 4 

National Methods Are the national 

assessment methods 

sufficiently compliant 

with criteria to 

accomplish the IC 

objectives, including 

WFD compliant 

boundary values? 

4  All methods are as compliant as possible, given the current state of 

ecological knowledge 

3  Some gaps are noted but the majority of MS methods are 

sufficiently compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria that detract 

from accomplishing objectives 

2 2 2 2 

Feasibility Check 

(pressure-response 

relationships) 

 

Have all assessment 

methods been shown to 

exhibit scientifically 

sound pressure-response 

relationships for at least 

one important pressure? 

4  Sensitivity to at least one important pressure has been 

demonstrated for all or nearly all methods 

3  Some gaps are noted but the majority of methods have been shown 

to be sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant 

pressures 

1  Major deficiencies in demonstration of pressure response 

relationships that detract from accomplishing objectives 

2 2 2 2 

                                                 
11

 Cross-GIG “Large Rivers” are not included in this matrix because large rivers are unique systems, heavily influenced by pressures, poor reference conditions, 

and sampling challenges and thus not comparable in this format.  

Generalist 

Reviewer 

score = 3 

Generalist 

Reviewer 

score = 3 

Generalist 

Reviewer 

score = 2-3 
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Datasets Are the datasets used for 

IC of sufficient size and 

quality to carry out the 

comparison? 

4  All MS and Common datasets comply with size and data quality 

criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to 

accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and data quality 

criteria that detract from accomplishing objectives 

*datasets for some types within EC-GIG were not extensive 

3 2 3 3 

Reference and 

Benchmarking 

Are all reference 

conditions  (or 

continuous or alternative 

benchmarks) defined 

with sufficient scientific 

rigor to carry out the 

objectives of the IC?  

4  The chosen approach is sufficiently scientifically sound to 

accomplish the IC objectives  

3  Some gaps are noted but most are sufficiently scientifically sound 

to accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from 

accomplishing objectives 

* nutrient thresholds used for benchmarking in EC and MED were 

not acceptable  

 

2 1 2 2 

Community Descriptions Have the ecological 

attributes of the GM 

boundary communities 

been adequately 

described to ensure 

conformity to WFD 

Annex V normative 

definitions of good and 

moderate status 

communities ? 

4 All boundary communities have been narratively characterized with 

thorough descriptions conforming to WFD normative definitions,  

such that a clear understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities have been 

narratively characterized and comply with WFD Annex V, but gaps 

exist or characterization is primarily via metric values and numbers, 

rather than  description 

2  Boundary communities are described, but are significantly 

divergent from WFD Annex V normative definitions, or are  only 

quantitatively described via metric values and numbers  

1 Neither boundary communities nor good and moderate status 

communities are described for any type.  

*MED gave the best description of all GIGs but it´s still minimal 

2 1 2 3 

Comparability Analysis Has the comparability 

analysis been done with 

sufficient rigor to 

accomplish the IC 

objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary 

values have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary 

values are sufficiently harmonized   to accomplish the comparability 

objectives 

2  Only a part of the MS boundary values have been harmonized and 

comparability is not ensured for the remainder 

1Major deficiencies in comparability analysis that detract from 

accomplishing the comparability objectives 

*general doubts remain that IC of only one part of the aquatic flora 

make sense, statistically and technically they followed the guidelines 

3 3 3 3 

Overall impression What is your overall 

impression of the 

completeness and 

scientific quality of this 

GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, 

given the current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been 

achieved for the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are 

not justified 

1 major deficiency in completeness and poor quality with clear 

deviations from IC guidance. 

2 2 2 2 

Generalist 

Reviewer 

score = 3 

Generalist 

Reviewer 

score = 3 

Generalist Reviewer 

score = 2.5 if high 

benchmarks are 

changed or justified 
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 2.1.3.3  RIVERS: Phytobenthos- Alpine 
 

Rivers-Phytobenthos: Alpine GIG Summary 

 Subject Matter Reviewer Summary Generalist Reviewer Comments and 

Recommendations 

Strong Points 1) Moderately strong datasets used in IC  

Weaknesses 

and gaps 

1) See Section 2.1.1, Reviewers’ general 

statement on the need for harmonization 

of full BQE (macrophytes and 

phytobenthos) 

2) Only the effects of eutrophication were 

intercalibrated 

3) ICM not totally independent-this is a 

weakness 

1) See Generalist Reviewer comment in Section 

2.1.1 

2)  Disagree with weakness-See comments in 

phytobenthos Cross-GIG Summary; however 

MS demonstration of pressure response 

relationships is uneven, some show clear 

relationships (SL, DE) while others are poorly or 

not demonstrated. 

 

3) Agree-An ICM with sound, demonstrated 

sensitivity to relevant pressures, that has been 

compiled of parameters independent from 

national method parameters, is more credible and 

robust because it is not biased by circular or co-

linear correlations.  

 

Additional Gap:  The TR states it is not possible 

to offer any ecological descriptions of boundary 

communities.  This is a weakness.  Index-based 

characterization of reference or boundary 

communities presents a non-ecological, 

numerical degree of departure from “reference 

conditions”.  The quality of “reference 

conditions” is variable and often not anchored in 

minimally disturbed conditions
12

 thus 

associating taxonomic, sensitivity, guild, and 

species trait information with current ideas of 

ecological status boundaries is of immense value 

and importance to future ecological researchers 

and water resource managers.
13

   

Overall 

Impression 

Unsure Agree with score of 2 for Overall Impression 

BQE Reviewer Assessment: unsure to include results in legal decision  

                                                 
12 Stoddard et al 2006 

13 Davies and Jackson 2006 
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The main MS with alpine regions participated. There are some technical weaknesses in the TR, 

e.g. not all national methods and metrics are described sufficiently and in some subtitles 

“macroinvertebrates” are mentioned…. The pressure relationships between national methods and 

nutrients are sometimes poor and the description varies between MS. The dataset is dominated 

by FR and AT; there are problems with the uniform distribution within the pressure gradient. No 

biological communities are described. Within the TR they mentioned the following 

gaps/shortcomings: 

(a) Dependence of the intercalibration on the data set (quantity and quality). In the Alpine GIG in 

many national data sets not all quality classes are represented, especially data from low quality 

sites are generally missing. Thus the differentiation of the regression between the national 

method and ICMi is low at the low quality end of the assessment and the slope of the regression is 

often quite flat.  

(b) (b) Linear regression is a simplification. For many data sets the linear correlation is a 

simplification of the real relationship between the national method and the ICMi. In some cases a 

non-linear regression would be a better solution. However, this introduces additional variability, 

especially to the GM boundary, which depends on the slope more strongly. 

(c)  Dependence of the intercalibration on the availability and selection of reference sites. In most 

national data sets the availability of reference sites is somehow limited. Theoretically the national 

median EQR of the reference sites should be around 1, however in many cases this value is much 

below 1 but corresponds to a median of the ICM reference sites of 1. This relation is increasing 

the boundary values. These factors are introducing additional variability and show the need of 

individual interpretation of the intercalibration results before adjustments are made. 

 

2.1.3.4  RIVERS: Phytobenthos- Central Baltic and Northern GIGs 
 

Rivers-Phytobenthos: Central Baltic and Northern GIG Summary 

 Subject Matter Reviewer Summary Generalist Reviewer Comments and 

Recommendations 

Strong Points 1) Work of GIG forced general 

improvement of the knowledge of diatoms 

and their use as bioindicators in rivers 

2) “Taxonomic streamline” technique is 

an important advance 

3) NO GIG ICM is totally independent of 

MS methods making it much stronger 

4) Good geographical coverage- all MS of 

NO GIG participated 

2) Agree- ‘streamlined’ data graphs in TR show 

tightening of distributions without disrupting 

assessment outcomes as determined by raw (un-

streamlined) data. 

Additional strength- pressure response 

relationships are strong and well presented 
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Weaknesses 

and gaps 

1) Boundary setting is too relaxed due to 

high nutrient thresholds 

2) Boundary community descriptions are 

deficient 

1) 2) Agree; what is offered is very general and 

has no ecological information content. The 

quality of “reference conditions” is variable and 

often not anchored in minimally disturbed 

conditions
14

 thus associating taxonomic, 

sensitivity, guild, and species trait information 

with current ideas of ecological status 

boundaries is of immense value and importance 

to future ecological researchers and water 

resource managers.
15

   New advances in 

ecological characterization of phytobenthos 

responses to pressures are in the scientific 

literature and may provide useful approaches to 

improve this element. 
16

 

Overall 

Impression 

Unsure- CB GIG  

Unsure-Northern GIG 

Score 3 due to many strong points. Pressure-

response relationships reported for each national 

method on the common metric scale. 

Comparability achieved.  

 

2.1.3.4a  RIVERS: Phytobenthos- Central-Baltic GIG 
 

BQE Reviewer Assessment: unsure to include results in legal decision 

The work of the GIG forced a general improvement of the knowledge of diatoms and their use as 

bioindicators in rivers. Especially the development of the taxonomical streamlined ICM is a main 

advance. In total, 13 MS participated and there were no important regional gaps. They did not 

use common intercalibration types because they identified other variables as key factors for the 

outcome of the exercise. Within the report, there are some technical weaknesses but these are 

minor. Besides the described general problems with the omission of the temporal variation, some 

additional problems remain. 

No justification is given, why they focused exclusively on diatoms and eutrophication. Within 

the description of reference conditions they have accepted high nutrient thresholds, so that there 

is a good chance, that the boundary setting is too relaxed. No biological communities were 

described either for reference conditions or for the h/g or g/m boundaries. The extensive dataset 

is partly dominated by one MS and there is no uniform distribution over the whole pressure. The 

correlations of the national metrics and the common metric for nutrients are not extraordinary 

strong in every case. No clear statement could be found, if the Phase 2 IC was successful and 

whether all MS will accept the adjusted boundaries or not.  

                                                 
14 Stoddard et al 2006 

15 Davies and Jackson 2006 

16 Danielson et al 2012;   Danielson et al 2011;  Baker, M. E. and R. S. King. 2010 
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2.1.3.4b  RIVERS: Phytobenthos- Northern GIG 
 

BQE Reviewer Assessment:  unsure to include results in legal decision 

The work of the N-GIG is presented together with CB-GIG in one Technical Report and 

mirrored most of the strong sides and weaknesses described in CB-GIG summary. The N-GIG 

related descriptions are therefore short and not very precise. All MS of the GIG participated and 

this is definitely a strong point.  Precise information on pressure relationships between national 

methods and nutrients could not be found in the TR. An especially strong point of N-GIG is the 

development of a totally independent ICM, because no MS used this metric (not even partly) 

within their national system. The saprobic index according to Rott et al. (1997) is one component 

of the ICM, but this index is related to organic pollution and it remained unclear, whether 

organic pollution is really a relevant pressure in N-GIG. For general degradation and 

eutrophication, assessments based on the SI are known as too relaxed. Acidification as a relevant 

pressure within Scandinavia is not considered in the exercise. 

 

2.1.3.5  RIVERS: Phytobenthos- Eastern Continental GIG 

 
Rivers-Phytobenthos: Eastern Continental GIG Summary 

 Subject Matter Reviewer Summary Generalist Reviewer Comments and 

Recommendations 

Strong Points 1) Most of the GIG-Regions are covered 

by the exercise 

2) GIG made technical and scientific 

progress; improved the knowledge of use 

of diatoms as bioindicators 

3) Good attention to statistical basis for IC 

3) Good geographical coverage 

 

Weaknesses 

and gaps 

1)  Extremely high nutrient concentrations 

within the benchmarking process 

1) Agree-  SRP values as high as 200 ppb; 

calling this level of SRP indicative of a pressure 

level that will equate to “Good” ecological 

status, as claimed, is not credible.  It could only 

be justified if these are N rather than P-limited 

waters. However, nitrogen may be a limiting 

nutrient in waters with very low levels of all 

nutrients or in waters that have already received 

excessive phosphorus loading,   thus not in 

“Good status”.   Boundaries should be adjusted 

or additional justification provided for how this 

can be considered as “good” ecological status in 

benchmarking.  

Confirmation of adequate pressure response 

relationships not presented-  states that MS have 

demonstrated but not shown in TR. 
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Overall 

Impression 

Valuable scientific progress 

Boundaries too relaxed due to allowing 

very high nutrient concentrations 

Agree 

Agree- Rejection is justified unless EC GIG 

provides persuasive justification for equating un-

protective benchmark criteria with “good” status, 

and consequent un-protective boundaries 

 

All MS with the exception of Greece participated so that most of the GIG-Regions are covered 

by the exercise. They have made technical and scientific progress and improved the knowledge 

on the use of diatoms as bioindicators within their work. They paid special attention to the 

statistical basics within the exercise and analyzed the reactions and the construction of the 

Trophic Index according to Rott et al. (1999) seriously because of problems with the HU dataset. 

All of this is good scientific work but most of the weaknesses of the other GIGs apply to EC-

GIG as well. The main reason to reject the results of EC-GIG is that they defined extremely high 

nutrient concentrations within the benchmarking process. SRP-concentrations up to 200 µg/l do 

not fit to the definition of good ecological status. It is therefore to assume that the adjusted 

boundaries are too relaxed and that they should not be included in legal decisions. 

 

 

2.1.3.6  RIVERS: Phytobenthos (Diatoms)- Mediterranean  
 

Rivers-Phytobenthos: Mediterranean GIG Summary 

 Subject Matter Reviewer Summary Generalist Reviewer Comments and 

Recommendations 

Strong Points 1) Most of the GIG-Regions are covered by 

the exercise 

2) GIG made technical and scientific 

progress; improved the knowledge of use of 

diatoms as bioindicators 

3) Some statistically derived description 

offered of biological communities for 

RC/Benchmark sites and the communities for 

h/g and g/m boundaries 

 

Weaknesses 

and gaps 

1)  Extremely high nutrient concentrations 

within the benchmarking process 

2) Only the effects of eutrophication were 

intercalibrated 

3) Pressure gradient is incomplete 

4)ICM is not totally independent 

 

1) Agree- Benchmark criteria, boundaries, or 

reported status class the criteria represent, should 

be adjusted, or additional justification should be 

provided for how this can be considered as 

“good” ecological status in benchmarking. DO 

concentration (6.4-14 mg/L) and saturation 

(74%-128%) criteria range for benchmark sites, 

TP-70 ppb (MED GIG TR-Tbl 9) also not 

credible as representing “good” status. High-low 

DO extremes are indicative of 

depletion/supersaturation conditions from 
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excessive algal respiration. 

2) Comment- Tbl 5 presents Spearman’s rho 

between 0.43 and 0.61 to demonstrate pressure 

response relationships.  This is convincing but 

should have been graphically presented as well. 

Overall 

Impression 

Valuable scientific progress 

Unsure-boundaries too relaxed due to 

allowing very high nutrient concentrations 

Agree 

Agree with score of 2 for Overall Impression- 

Rejection is justified unless MED GIG adjusts 

boundaries or provides persuasive justification 

for equating un-protective benchmark criteria 

with “good” status, and consequent un-

protective boundaries 

 

All MS with the exception of Greece and Malta participated so that most of the GIG-Regions are 

covered by the exercise. The Technical Report is well structured and it is obvious that they’ve 

achieved both technical and scientific advances within the exercise. They have considered 

seasonal differences within their work. In contrast to most other GIGs they have tried at least to 

describe biological communities for RC/Benchmark sites and the communities for h/g and g/m 

boundaries. The outcome is not really sufficient but they have followed good scientific practice.  

The demonstrated pressure relationships are not extraordinarily strong. Most of the work was 

done considering the results (strong points as well as weaknesses) of the xGIG Phytobenthos 

group. A special weakness of MED-GIG is the definition of benchmark conditions. The GIG 

accepted concentrations of 60µg/l SRP for all common types and that seems to be pretty high. 

These nutrient levels imply eutrophic reference/benchmark conditions for all the intercalibrated 

common river types and that is not scientifically proved. 
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2.1.4  RIVERS: Invertebrates 

2.1.4  RIVERS: Invertebrates Large River Cross-GIG Summary 
 

Quality of Reporting 

The milestone report would be better readable if phytobenthos and macroinvertebrate results 

would be presented in separate documents or chapters. 

Geographical scope/ MS participation 

Some countries where large rivers obviously exist are missing (e.g. CZ, BG, FR, IT, PL, UK). 

Intercalibration analyses in phase 2 were done for 6 countries only (EE, FI, DE, HU, SI and ES). 

National Methods 

Comparability of results is complicated by methodological differences among countries. Method 

development was not finalized to stage providing appropriate assessment data. The reported 

national assessment methods acquire their biological data from the main river channel and are 

based on concepts similar to the assessment of smaller rivers. Although the specific features of 

large rivers may require alternative, ecologically adapted classifications, the intercalibration 

exercise deals with the harmonization of the assessment methods that are currently used by the 

Member States. 

Feasibility Check 

Large rivers are stressed by complex pressures originated from various parts of catchment. Due 

to limited data the general degradation is usually identified. Some countries also identified 

organic pollution and hydromorphological degradation as more specific stress components. The 

national methods mainly indicate the effects of organic pollution/eutrophication and/or 

morphological degradation. Ecological effects of these stressors were demonstrated by several 

Member States using empirical pressure-impact analyses. Other methods are sensitive to general 

degradation, i.e. multiple pressures.  

The reported national assessment methods acquire their biological data from the main river 

channel. Multihabitat sampling at bank zone is dominating and some specific strategies have 

been reported (airlift – occasionally in AT, artificial substrates in Wallonia). 

Datasets 

It was compiled alltogether 438 samples from 116 water bodies. Large rivers are relatively rare 

water bodies so quantity of data provided for IC should be related to their occurence in MS. 

Additionally to number of sites provided by individual countries also the availability of methods 

and relation to ICM have limited list of countries suitable for intercalibration in phase 2. 
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Reference and Benchmarking 

Continuous benchmarking was carried out based on the following anthropogenic pressure 

gradients: navigation intensity, influence of damming, influence of impoundment, degree of 

water abstraction, degree of riparian habitat alteration, degree of channelization, average annual 

PO4-P concentration and average annual nitrate (NO3-N) concentration. 

Community Descriptions 

Due to longterm intensive anthropogenic pressure to large rivers the biological reference 

communities cannot be described satisfactorily. Fact that there is large proportion of methods for 

large rivers under development leave potential that specific indicators and community 

descriptions will be available in near future. 

Comparability Analysis 

In case of large rivers correlation analyses with the national methods and the Combined Abiotic 

Pressure gradient (CAP) was used for selection of  core metrics combined into variants of 

common metrics. Weak correlation  among some methods and common metrics was explained 

by short pressure gradient or by low number of samples involved in analysis. 

Overall impression 

Assessment of large rivers is specific due to specific sampling methods, complex and longterm 

degradation (lack of reference conditions). Harmonization based on river types, and definition of 

common boundaries based on multiple comparison is applicable to large rivers in limited extend. 

Alternative approaches based on bilateral comparisons and development methodologies 

including floodplain assessment were indicated in report as future solutions. 

Collection of more data from large rivers is needed, especially using method considering present 

understanding of structure and dynamics of these ecosystems. Since development new 

methods/approaches have been indicated in report it should be checked if additional data or 

methods could be involved for IC. Results presented in report are not representative for all EU 

large rivers. 
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2.1.4.1 Rivers: Invertebrate Summary Matrix 
                                                                                        GIG/BQE Benthic Invertebrates  

 

4 

 

3 

 

2 

 

1 

  

        Ranking 

 

Item 

 

Item specification 

 

GIG 

 

 

Alpine Central Baltic Eastern 

Continental 

Mediterranean Northern Northern 

Acidification 

Cross-GIG 

Large Rivers 

Quality of Reporting Does the quality of the 

reporting affect reviewer’s 

ability to determine the 

scientific validity of the 

product? 

4  Reporting is complete, decisions are fully 

documented and well justified; references are 

provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, 

justification or references, for some aspects 

2  Major deficiencies in reporting quality of some 

aspects inhibit interpretation of scientific validity 

1  Minimal  attention directed to provide a 

thorough report; unable to assess scientific 

validity of the approach 

3 3 3 3 2 3 3 

Geographical scope Is the intercalibration of 

water types sufficient to 

ensure that final results are 

representative of the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types 

in the GIG are covered) 

3  Minor gaps in coverage, results are 

scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

4 4 4 3 4 3 2 

MS participation  Is the number of MS 

participating sufficient to 

ensure that final results are 

representative of the GIG? 

4  75%-100% of 

MS  

3  50%-74% of 

MS  

2  25%-49% of 

MS 

1  0-24% of MS 

List of MSs that did not 

produce final results: 

4 4 4 4 4 4 3 

National Methods Are the national assessment 

methods sufficiently 

compliant with criteria to 

accomplish the IC 

objectives, including WFD 

compliant boundary values? 

4  All methods are as compliant as possible, given 

the current state of ecological knowledge 

3  Some gaps are noted but the majority of MS 

methods are sufficiently compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods 

criteria that detract from accomplishing objectives 

3 3 3 3 3 3 2 

Feasibility Check Have all assessment 

methods been shown to 

exhibit scientifically sound 

pressure-response 

relationships for at least one 

important pressure? 

4  Sensitivity to at least one important pressure 

has been demonstrated for all or nearly all 

methods 

3  Some gaps are noted but the majority of 

methods have been shown to be sufficiently 

sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most 

methods to relevant pressures 

1  Major deficiencies in demonstration of pressure 

response relationships that detract from 

accomplishing objectives 

2 2 2 3 3 3 2 

Datasets Are the datasets used for IC 

of sufficient size and quality 

to carry out the comparison? 

4  All MS and Common datasets comply with size 

and data quality criteria  

3  Some gaps are noted but the datasets are 

sufficiently compliant to accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset 

size and data quality criteria that detract from 

accomplishing objectives 

3 3 3 3 4 3 3 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=Unsure 

Generalist 

Reviewer 

score=Unsure 

Generalist 

Reviewer 

score=Unsure 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 



 

 60 

 

Item 

 

Item specification 

 

GIG 

 

 

Alpine Central Baltic Eastern 

Continental 

Mediterranean Northern Northern 

Acidification 

Cross-GIG  

Large Rivers 

Reference and 

Benchmarking 

Are all reference conditions  

(or continuous or alternative 

benchmarks) defined with 

sufficient scientific rigor to 

carry out the objectives of 

the IC?  

4  The chosen approach is sufficiently 

scientifically sound to accomplish the IC 

objectives  

3  Some gaps are noted but most are sufficiently 

scientifically sound to accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking 

detract from accomplishing objectives 

3 2 3 3 2 3 3 

Community Descriptions Have the ecological 

attributes of the GM 

boundary communities been 

adequately described to 

ensure conformity to WFD 

Annex V normative 

definitions of good and 

moderate status 

communities ?   

4 All boundary communities have been 

narratively characterized with thorough 

descriptions conforming to WFD normative 

definitions,  such that a clear understanding  of 

ecological condition is possible.  

3  Ecological condition of  some boundary 

communities have been narratively characterized 

and comply with WFD Annex V, but gaps exist or 

characterization is primarily via metric values and 

numbers, rather than  description 

2  Boundary communities are described, but are 

significantly divergent from WFD Annex V 

normative definitions, or are  only quantitatively 

described via metric values and numbers  

1 Neither boundary communities nor good and 

moderate status communities are described for 

any type.  

1 1 1 1 1 2 1 

Comparability Analysis  Has the comparability 

analysis been done with 

sufficient rigor to 

accomplish the IC 

objectives? 

 

4  Comparability analysis is scientifically sound 

and all MS boundary values have been adequately 

harmonized  

3  Some comparability analysis gaps are noted but 

all MS boundary values are sufficiently 

harmonized   to accomplish the comparability 

objectives 

2  Only a part of the MS boundary values have 

been harmonized and comparability is not ensured 

for the remainder 

1  Major deficiencies in comparability analysis 

that detract from accomplishing the comparability 

objectives 

 

2 2 3 2 1 3 2 

Overall impression What is your overall 

impression of the 

completeness and scientific 

quality of this GIG-BQE? 

4  Scientifically valid overall; any gaps are 

scientifically justified, given the current state of 

ecological knowledge 

3  Some gaps or deficiencies are noted but 

objectives have been achieved for the majority of 

MSs or the GIG as a whole  

2  While progress has been made, there are 

significant gaps that are not justified 

1 major deficiency in completeness and poor 

quality with clear deviations from IC guidance. 

3 2 3 3 2 3 2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=Unsure 

Generalist 

Reviewer 

score=3 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=Unsure 

Generalist 

Reviewer 

score=Unsure 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=1 

Generalist 

Reviewer 

score=2-3 
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2.1.4.2 RIVERS: Invertebrates- Alpine 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 Good structure and graphical presentation  

Geographical scope 4 Geographic area covered though not well 

documented 

Agree-all MS except DE 

submitted at least 20 High 

status IC data points with most 

MS having both types 

MS participation  4 Complete  

National Methods 3 Marginal, but acceptable r
2
 for ES national 

method 

 

Feasibility Check 

(pressure-response 

relationships) 

2 ES only organic pollution; relationships 

poorly documented 

Agree; pressure data not in 

common dataset with 

biological data; analyzed at 

MS level 

Datasets 3 Extensive dataset was compiled Data acceptance criteria not 

presented 

Reference and 

Benchmarking 

3  Low number of reference sites 

for MZB R-A1 

Community 

Descriptions 

1 no description of reference or benchmark 

communities. 

Agree- no effort made to 

characterize assemblages 

Comparability 

Analysis  

2 All MS have met criterion r
2
>0.5, but slope 

information is not included, but “is flat”  

Unsure 

Overall impression 3  Analyses required by guidance have been 

done. Regression slope is flat - acceptable 

boundary bias is small. GIG states that 

linear regression is a simplification of 

relationship between national method and 

ICMi, and suggests that non-linear 

regression might be better. 

Score 2-3 

 

Quality of Reporting 

Formal quality of report is satisfying in term of structure, clear text supported by graphs. 

Although procedures required in IC phase 2 has been applied the results of phase 1 were 

referenced in report. Final results were reported briefly (mainly results of phase 2 procedures) 

but well organized. GIG identified and described in detail the gaps remaining to be solved. 

Geographical scope/ MS participation 

Although there is no geographical overview of sites being included in IC it could be assumed 

that participating countries covered GIG. 

National Methods 
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All countries provided compliant methods.  

Spanish method is based on IBMWP only. I do not consider absence of abundance aspect as 

crucial for evaluation of method indication power. Other GIG reports include arguments 

supporting sensitivity of this method based on correlation of national method with common 

metric (ICM). In case of Alpine GIG this correlation is only slightly exceeding required value. 

Feasibility Check 

General degradation is not fully covered (organic pollution only) by Spanish method. Most of 

assessment systems are considered as sensitive to multiple pressures (except Spain), but specific 

linkages are not provided. Evidence of pressure-response is involved in technical report for 

Austria and Slovenia only. Other countries have no evidence (just statement), possible such 

results are involved in references. 

All methods are based on multihabitat sampling. 

Datasets 

Extensive dataset was compiled. Proportion of pressure-related datasets is not evident from 

technical report. Some national datasets have underrepresented low quality sites (A, F, I – R-A1; 

F-Pyr) Some additional datasets are indicated to be used in next period. Pressure data were 

compiled for reference sites only. National-level pressure-impact analyses are available only for 

some countries (Austria, Slovenia). Other reference was made to publications describing 

development and calibration of national assessment systems. 

 

Reference and Benchmarking 

Criteria used in phase 1 have been updated for checking landuse thresholds in combination with 

chemical parameters. This resulted in replacement of some reference sites in comparison with 

phase 1. 

Community Descriptions 

There is no description of reference or benchmark communities. Description based on metric 

thresholds could be used. 

Comparability Analysis 

Option 2 has been applied. Technical report contains only correlation among national methods 

and common metrics (pressure data were not compiled). All MS have met the criterion of r>0.5, 

but slope information is not included. It is only mentioned that slope of the regression is often 

quite flat. 
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Overall impression 

Reference condition criteria have been updated and sites were checked in phase 2 using land use 

and water chemistry parameters. New data has been involved in phase 2. Those analyses required 

by guidance have been done. 

Main gaps identified in report and their filling depends on availability of additional data/results – 

e.g. low quality sites. Regression slope is flat = acceptable boundary bias is small. Linear 

regression is a simplification of relationship between national method and common metric. 

Explanation if SI and IT on adjusted ICM-boundary being above the common boundary is 

needed. 

Links to national typologies, geographical and typological coverage of dataset, specific reference 

to evidence of pressure-response relationships and IT and SI boundary bias need to be explained 

in updated report. 

2.1.4.3  RIVERS: Invertebrates- Central Baltic 
Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer Comments 

Quality of Reporting 3 Basic steps of IC described; no 

graphical presentation of results 

 

Geographical scope 4   

MS participation  4   

National Methods 3 Some unevenness of MS participation  

Feasibility Check 

(pressure-response 

relationships) 

2 Results not presented Agree 

Datasets 3   

Reference and 

Benchmarking 

2  Agree. Problems with inconsistent 

application of ref. site criteria;  

reference chemical criteria are not 

specified by MSs or seem quite high 

for some (e.g., Dutch) 

Community 

Descriptions 

1 G/M communities are described for 

some methods (not for common types) 

Agree with comment; Disagree 

with score-Recommend raising 

score to 2. Ecological descriptions 

not offered for agreed GIG 

boundary communities. But some 

MS methods present valuable 

approaches, e.g., Dutch methods for 

boundary description, using 

indicator spp. and expert judgment 

(Van den Berg et al).  

Comparability 

Analysis  

2 harmonization process not well-

described 

agree 
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Overall impression 2 Several weaknesses. Gaps could be 

closed by including finalized, 

compliant methods, better description 

of communities and harmonization, 

clear definition and application of 

criteria for reference conditions. 

Agree 

 

Quality of Reporting 

Basic steps of intercalibration were described in appropriate way in report. Detailed descriptions 

of national methods based on WISER database information predominate in technical report. 

Graphical demonstration of results is lacking. 

Geographical scope/ MS participation 

Latvia is not mentioned in phase 2 results without explanation. 

National Methods 

We can distinguish four types of MS: a) countries which contributed to IC by fully WFD 

compliant method (AT, DE, CZ, BE-Flanders, EE, ES, SE) b) countries contributing by simple 

(single metric/index) method, usually not specific to individual stressors (DK, IE) c) 

Intercalibrated method is not finalized one or method is not used in standard WFD monitoring: 

IT: STAR_ICMi is used in Italy as interim common WFD method and for determination of class 

boundaries for any other method more explicitly devoted to standard monitoring d) not clear 

method description (not possible to assess WFD compliance): BE-Wallonia, FR, LU: it is not 

clear if any expression of abundance is incorporated in applied method; IBGN is considered as 

not completely WFD compliant and in other GIG report it was mentioned that incorporation of 

abundance classes is in process LT, LV – did not fulfill or did not provided information in first 

round and no additional information is available in phase 2 NL: method name in table 1 and 

description in Annex A are not matching PL, UK: only short description in Annex A without 

evidence of pressure response and reference to published description of method 

development/calibration. 

Addressing to general degradation is shared by all methods. 

Feasibility Check 

Information on pressure-response relationships are not included in report, although it is clear that 

development and calibration of most methods is based on such analyses (some results are 

available in references). 

Datasets 
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All countries provided sufficient data and some delivered extensive datasets (UK, IE, FR). 

It is uclear since Table 6 contains number of biological samples (not sites). Knowing that it was 

collected 910 sites together it may be expected moderate or extensive dataset for most of stream 

types. Data was collated for each MS. Environmental data was provided in very limited extent by 

4 countries in phase 2. 

Reference and Benchmarking 

The GIG agreed with findings of Pardo et al., 2011 about lack of consistency in threshold 

application in selection of reference sites. Since pressure data were available only for few MS, 

more robust analysis was not possible. Lack of consistency remains a problem. I think that 

general setting of threshold for acceptance/rejection of sites as reference for entire GIG or GIG 

common stream types has weak ecological relevancy. Interactions between biological response 

to proportion of anthropogenic land use in catchment depend on stream or catchment size. I 

agree that 50% of intensive agriculture is strong anthropogenic pressure for reference site. 

However proposed 20% threshold might have very different ecological effect in various types of 

streams. My opinion is that applicable thresholds are in range 20-40% depending on stream 

types. 

Pardo et al presented variability in response to questionnaire. Failing with compilation of 

common dataset covering biological, pressure and other environmental data made difficult to 

evaluate comparability of reference conditions defined in individual countries. 

Environmental data was provided by four MS only (ES,CZ, BE-Wallonia, EE). This was 

complication for reference condition checking and related analyses of RC thresholds. 

BE-Flanders and NL could not provide reference data. Alternative procedure of reference 

condition identification is acceptable. 

Community Descriptions 

Reference communities were described by some countries only. G/M communities are described 

for some methods (not for common types). 

Comparability Analysis 

Correlation results among ICMi and pressures are not provided. 

Correlation coefficient among ICMi and national EQR met required criteria (r>0.05) but slope 

values are not available in report. 

The H/G boundary for France (-0.31) and Poland (-0.34) class equivalents were below the 

average. 
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Harmonization procedure results are not reported in appropriate way. It is not clear if cases 

which didn´t meet acceptability criteria were harmonized. 

Overall impression 

Weak points of intercalibration in CB GIG are: a) inclusion methods which are not finalized, not 

completely WFD compliant or being not applied in monitoring programmes b) clarification of 

threshold criteria for selection of reference sites c) description of harmonization process and 

description of reference or boundary communities. 

Gaps could be closed by including finalized and compliant methods, description of communities 

and harmonization, clear definition and application of criteria for reference conditions. 

 

2.1.4.4  RIVERS: Invertebrates- Eastern Continental 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer Comments 

Quality of Reporting 3 Procedures described in detail  

Geographical scope 4   

MS participation  4   

National Methods 3 Some deficiencies in MS methods such 

as for BG 

Disagree- recommend score be 

lowered to 2. 

Comment- family-order level of 

taxonomy in common metric 

results in an unfortunate loss of 

information (e.g., Tbl 5 showing 

richness/diversity & sensitivity 

metrics based on family and order. 

Most MS ID to genus/spp level. 

Interpretive error has been 

documented for low vs high 

invertebrate taxonomic 

resolution.
17

  
18

 

Feasibility Check 

(pressure-response 

relationships) 

2 Pressure response relationships not 

documented or presented 

Agree- TR merely states that MS 

claim to have demonstrated 

relationships 

Datasets 3 Extensive dataset was compiled by 

individual countries 

Disagree- recommend score be 

lowered to 2 due uncertainty about 

data quality assurance,  inadequate 

documentation of MS data quality, 

                                                 
17

 Yoder and Barbour. May 2010 unreleased DRAFT document 

18
 Arscott and Smogor 2006 
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and uncertainty about whether MS 

pressure-response data  sampling 

was from spatially & temporally 

co-occurring collections. 

Reference and 

Benchmarking 

3 Use relatively permissive land use 

criteria as for CB GIG, also relaxed by 

alternative criteria 

Disagree with score- recommend 

score be lowered to 2. Vague or 

lax MS reference site criteria, (e.g., 

AT “no intensive land use at 

investigation site • no punctual 

sewage water disposal/discharge 

directly above or at sampling site” 

etc; or RO “absence of major 

pressures human impact” etc). 

Alternative chem. Criteria 

benchmarks quite relaxed (Tbl 9) 

Community 

Descriptions 

1 G/M communities were not described 

except BG method 

Agree 

Comparability 

Analysis  

3 Mixed results with several appropriate 

MS exclusions due to weaknesses in 

regressions 

 

Overall impression 3 Pressure–impact relationships and 

biological characteristics of H/G and 

G/M communities were not described 

in this GIG report. Clarification and 

also some development and analyses 

remained to be done after submitting 

technical report of phase 2. 

Disagree - recommend score of 2  

Good progress but agree with 

comments 

 

Quality of Reporting 

Procedures of IC phase 2 were described in detail.  

Geographical scope/ MS participation 

There is a geographical gap in Balkan ecoregion, because the Croatian method is not finalized – 

however 4 types are limited to Croatia only – therefore not suitable for IC. If Croatian method is 

available the IC between BG and HR would be possible for type R-EX8 (more sites from BG 

would be needed as well). Another problem is that specificity of Bulgarian method is not argued 

satisfactorily. 

Although there are no map/GIS visualization of sites in dataset within GIG geographical 

definition it seems that potential gaps are not considered to be a problem. 

National Methods 
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Bulgarian method – only single biotic index: it is assessment based on only one type of 

sensitivity. Various aspects of biotic communities reflecting different types of anthropogenic 

stressors are not fulfilled by this simple assessment system. It wouldn´t be difficult to implement 

additional metrics based on existing autecological information and  thereby upgrade assessment 

system to multimetric design. 

Feasibility Check 

All national methods assess general degradation, organic pollution and hydromorphological 

degradation (except BG and HU). For methods addressed to general degradation is no reference 

to specific pressure. They are used in combination with pressure-specific assessment. 

Pressure-response relationships were not tested in RO. They were tested qualitatively in SK, BG 

and quantitatively in AT, HU, SI (hydromorphology only), CZ. However there is no 

demonstration or evidence of such relationships (statement in technical report only). 

Datasets 

Extensive dataset was compiled by individual countries (in terms of sample quantity). It is not 

clear distribution of provided samples within seasons and years. It is not evident from report if 

entire pressure gradients are involved. No common dataset was compiled, data was collated for 

each MS separately. Summary of available data is provided per country not per stream type. 

Since any presure-impact analyses are not presented in report (except HU results) it is not 

possible to evaluate if gap is considered to be a problem. 

Reference and Benchmarking 

Alternative benchmark criteria were applied due to low number of reference sites applying 

criteria (shared with original CB GIG). Such procedure should result in benchmark dataset with 

lower score than high (e.g. good) and it could be used in case of absence true reference sites. 

Since there is no other justification of alternative criteria I do not consider increasing number of 

reference sites as acceptable reason for applying these modified criteria. My view is that land use 

criteria in CB GIG are relatively permissive and it was even relaxed by alternative criteria. It is 

not clear why criteria are expressed as value range. 

Threshold of intensive agriculture <50 % seems to be high considering that common types are 

very broad (e.g. catchment area 10-1000 sq km). Small streams (10-100 sq km) with proportion 

of intensive agriculture land use in catchment 40-50% could be hardly considered as a reference 

conditions. 

Alternative benchmark criteria were reported. Criteria have been defined for types R-E1a/R-E1b 

and others separately for BOD conductivity, land use index, P-PO4, N-NO3, N-NH4 and ASPT. 

Community Descriptions 
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The only community description is related to use of ASPT as one of alternative benchmark 

criteria. G/M communities were not described except BG method which was described more in 

detail because of doubts on the WFD compliance. 

Comparability Analysis 

Exclusions due to false regression features: Analyzed separately: BG (R-E2) – excluded due to 

not fulfill the required slope significance test HU (R-E2) –excluded due to not meeting 

requirements for correlation coefficient RO (R-E2, R-E4, R-E5, R-E6) –excluded due to not 

meeting requirements neither for correlation coefficient nor for the slope test SK (R-E5)- 

excluded due to low number of samples (5), Analyzed together: RO (E1a, E1b, E3, EX4) – 

although not meeting requirements for correlation coefficient it was decided to include these four 

types into the final harmonization mainly because of two reasons: the minimum correlation 

coefficient criterion was satisfied for all these types separately and a good linear relationship 

(quite good correlation) between the national EQR values and all of eight selected stressors. – 

but results are not included in technical report. 

RO will accept to use the new values of boundaries for H/G (0.74) and G/M (0.58) boundaries. 

BG: The adjustment refers only to H/G boundary. The Bulgarian G/M boundary cannot be 

adjusted considering a discrete classification, which only distinguishes different "steps", not a 

continuous EQR-gradient. Bulgaria agrees with the final intercalibration results only partially 

(only for the common IC types R-E1a and R-E1b, not for R-E3), i.e. H/G boundary for the 

common IC types R-E1a and R-E1b will be adjusted by adjustment of the national assessment 

method. The national EQR values for high class will be 0,9-1,0 and for good class 0,7-0,8, i.e. 

the harmonized H/G boundary will be 0.85. 

Overall impression 

Eastern continental GIG provided well described steps and results of testing relationship between 

values of the national method and common metric (as one of major issue required in phase 2 of 

IC). Acceptance of these results by BG is not finished (or explanation for not accepting final IC 

results for R-E3 has to be provided). Phase 2 brought substantial progress in comparison with 

phase 1 (IC of one type by two MS) in this GIG. IC phase 2 also allowed finishing of newly 

developed methods. Alternative benchmarking is based on combination of criteria from Danube 

basin countries (Birk) and criteria used for reference sites screening. Involvement of biological 

criteria (ASPT) has a tendency to circular reasoning. There is no scientific reason why BG uses 

only single metric for assessment: there is potential to develop real multimetric assessment 

system by adding several metrics (e.g. based on traits and taxonomic structure). Such system 

would be more robust and sensitive to various types of pressure. Finalization of method in HR is 

needed. Pressure–impact relationships and biological characteristics of H/G and G/M 

communities were not described in this GIG report. It is obvious that not only clarification but 
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also some development and analyses remained to be done after submitting technical report of 

phase 2. 

2.1.4.5  RIVERS: Invertebrates- Mediterranean 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 Key procedures and results were well 

documented 

Disagree with score- 

recommend score be lowered 

to 2. Much lack of details and 

missing information. Graphs 

unclear, poorly labeled axes 

(e.g., Fig. 3, 4) 

Geographical scope 3 A few gaps  

MS participation  4   

National Methods 3 Some MS methods have deficiencies  Unsure- insufficient 

information in TR to 

determine if ES-SP-1 method 

is really “qualitative” only; 

family level  taxonomy as 

“least common denominator” 

results in an unfortunate loss 

of information. Interpretive 

error has been documented for 

low vs high invertebrate 

taxonomic resolution.
19

  
20

 

Feasibility Check 

(pressure-response 

relationships) 

3 Pressure – response relationships are not 

available in IC reports 

Unsure- pressure relationships 

not presented 

Datasets 3  Unsure-Heavily dominated by 

ES and FR data (Tbl 6); no 

info about spatial/temporal co-

occurrence of pressure 

response data collections 

Reference and 

Benchmarking 

3 The sites considered reference sites were 

those corresponding to best available 

situation in the present, in the 

Mediterranean region, and assuming that 

pristine conditions no longer exist. 

Disagree with score- 

recommend score be lowered 

to 2. As per comments for 

phytobenthos, benchmark 

criteria seem lax (TR-Tbl 9, 

“<32% extensive catchment 

agric; DO concentration (6.4-

14 mg/L) and saturation (74%-

                                                 
19

 Yoder and Barbour. May 2010 unreleased DRAFT document 

20
 Arscott and Smogor 2006 
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128%) not very credible as 

representing “good” status. 

High-low DO extremes 

indicative of 

depletion/supersaturation 

conditions from excessive 

algal respiration.) 

Community 

Descriptions 

1 Missing Agree, no 

taxonomically/ecologically 

descriptive info 

Comparability 

Analysis  

2 Spatial and temporal variability should be 

solved in different way than by 

modification of harmonization procedure 

Unsure 

Overall impression 3 IC was partly based on not compliant 

methods 

Disagree with score- 

recommend score be lowered 

to 2.  Quality and detail of 

reporting is inadequate to 

confidently evaluate scientific 

merits of IC 

 

MEDITERRANEAN RIVERS GIG 

Quality of Reporting 

All key procedures and results were well documented in the report. Majority of text is clear and 

graphical outputs are labeled and described.  

Geographical scope/ MS participation 

Greece has not participated in the IC phase 2 (in phase 1 contributed to IC of RM1, RM2 and 

RM4) Malta has not participated. 

National Methods 

IBGN being applied by France in IC is not entirely compliant with WFD requirements. WISER 

database refer to newly developed multimetric index and assessment tool compliant with WFD. 

Until the finalization of this new assessment tool, the IBGN index and associated metrics are still 

in use. Method IBMWP used by Spain for intercalibration is based on qualitative data, without 

considering abundance and diversity aspects (SP1). 

The GIG concluded that there all methods fulfill the compliance requirements. FR used same 

method as in first phase (probably not compliant with WFD). SP1 method is simple index 

responding to organic pollution only – it is not in agreement with WFD aims to assess various 

types of stressors based on various characteristics of biological communities. 

Feasibility Check 
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Methods cover response to general degradation and several specific pressures, except SP1 

method applied by Spain (organic pollution only). 

Pressure – response relationships are not available in IC reports. It could be probably found in 

cited references (e.g. Buffagni et al. 2005, 2006). 

Datasets 

Extensive common dataset was compiled (including physico-chemical and pressure data). Low 

number of sites for IC were available in type RM3. The report doesn´t include information how 

pressure gradient is covered in dataset. Due to absence of Greece in phase 2 and not clear 

situation in development of WFD compliant method in France. It is also not clear extent of 

application Spanish methods (questionable compliance of SP1). 

Reference and Benchmarking 

The global database was composed of a total of 919 reference sites distributed through 4 

common IC stream types (RM1, RM2, RM4, RM5) and 7 countries (CY, FR, GR, IT, PT, SI, 

SP). Reference conditions were derived from data observed at reference sites using REFCOND 

procedure and criteria. Extreme values for each pressure variable were excluded. A detailed list 

of criteria (similar to CB GIG) was adapted to Mediterranean context and agreed by the Med 

GIG. Screening using updated criteria (e.g. intensive landuse agriculture in the catchment ≤11%, 

water chemistry parameters and indicators of hydromorphological pressures) was applied. 

Specific criteria was applied for temporary rivers (oxygen parameters in RM5). The sites 

considered reference sites were those corresponding to best available situation in the present, in 

the Mediterranean region, and assuming that pristine conditions no longer exist. 

Benchmarking of oxygen-related parameters has been applied separately for RM5 (temporary 

rivers) and remaining types (RM1, RM2, RM4). 

Community Descriptions 

SIMPER analyses was used for identification of representative taxa of benchmark sites within 

merged river types (RM1+RM2+RM4 and RM5). Ecological characteristics of communities 

related to good moderate statuses were not reported. 

Comparability Analysis 

There are minor differences in field data acquisition, sampling protocols and area sampled, as 

well as the way to express qualitative/quantitatively the data. The Slovenian method uses a 

taxonomic level lower than the methods from other MS (family); therefore the Slovenian method 

cannot be applied to the datasets of the other MS. High correlation of STAR-ICMi index were 

found with class of riparian vegetation, phosphates and percentage of artificial areas in 
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catchment. Regression for the IBMWP (SP1) and ICM is only marginally acceptable (R=0.5, 

slope=0.437). Parameter was removed from the IC calculation in phase 2. 

Boundary bias analyses and class agreement were evaluated for all MS, except SP1 in RM5. ES 

and PT results are below the lower bias threshold. 

Weighting was done to give all MS equal weights (different number of types per IC common 

types). Spain proposed method considering number of stream types (not MS). My view to this 

issue is as follows: 1/ argument related to high spatial/type heterogeneity in Spanish dataset 

should be solved by using type-specific reference condition (EQR); fact that almost all Spanish 

data (combination of stream types and methods) are below global median doesn´t support this 

argument 2/ argument that Spain contributed more than other countries with highly degraded 

sites could not be evaluated since MS are not distinguished in reported pressure analyses 

(ICTR2, p. 9). 3/temporal variability (wet-dry period) was solved by selection of spring-summer 

samples only for intercalibration and harmonization (ICTR2, p. 18); if additional seasonal 

variability complicate comparability of stream types it should be justified for specific stream 

types and alternative IC would be proposed (comparing only datasets having same seasonal 

pattern) Furthermore RM5 (temporary streams) would have the most evident temporal effect and 

it is evident that in separated IC for this stream type Spanish bias is above global median (not 

below what require harmonization) In summary: I agree with original method of country-

weighted approach, but I also understand arguments that individual MS could provide data 

differing in stressor pattern. This should be demonstrated. Spatial and temporal variability should 

be solved in different way than by modification of harmonization procedure (see justification 

above). 

Overall impression 

Development of ICM fitting to prevailing family level identification in Mediterranean region is 

valuable for harmonization of assessment systems. ICM is significantly related to various 

pressures. Main problem is that IC was partly based on methods not compliant with WFD 

(IBMWP-SP1, IBGN-FR). Another problem which has to be solved is not accepting of part IC 

results by Spain. Reporting of results on pressure-impact analyses at national level would be 

needed. Absence of Greece in phase 2 caused geographical gap. 
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2.1.4.6  RIVERS: Invertebrates- Northern- methods sensitive for organic 
enrichment and general degradation 

 
Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 2 Gaps in detail and clarity Comment: Explanatory detail 

in TR is limited, but Annex 

information is convincing and 

detailed. 

Geographical scope 4 Good  

MS participation  4 Good  

National Methods 3 Description of national methods is taken 

from WISER database 

Family level  taxonomy is 

“least common denominator”; 

this results in an unfortunate 

loss of information. 

Interpretive error has been 

documented for low vs high 

invertebrate taxonomic 

resolution.
21

  
22

 

Feasibility Check 

(pressure-response 

relationships) 

3 Steps of feasibility checking were not 

described in report 

Disagree with score- 

recommend score=2 Score of 

3 is not justified by comments. 

Limited coverage of pressures-

enrichment and “general 

degradation”; TR Section 5 

states “physical-chemical data 

not available” This is a serious 

gap. 

Datasets 4  Large data quantity but data 

acceptance criteria not 

presented 

Reference and 

Benchmarking 

2 No scientific reason to assume common 

thresholds across GIGs 

Disagree, recommend score 

=3 Unable to evaluate 

reviewer’s comment or find 

adequate info in TR, therefore 

unsure if RC criteria have 

been uniformly applied. But 

Annex A presents very 

detailed, credible ref. cond. 

criteria in Tbls 1&2. 

Physical/chemical / Landcover 

criteria are credible and 

stringent as “reference” 
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quality (e.g., < 2% 

arable/ploughed; < 0.8% 

diffuse urban pressures- from 

Annex A, Table 1 Ref. Cond. 

Sites;  Tbl 2 chem ref criteria 

are also credible (eg, mean 

BOD < 1.6; Tot. Phos. for  

RN3&4 <18  µg/l) 

Community 

Descriptions 

1 Very general characteristic of potential 

reference communities 

Disagree, recommend score 

= 2 minimalist descriptions, 

but at least the item has been 

addressed (in contrast to other 

GIGs) with very general 

taxonomic information.  

Comparability 

Analysis  

1 No info provided about how GIG applied 

the updated comparability criteria specified 

in the guidance document 

Agree/Unsure- insufficient 

information to evaluate IC 

comparability. GIG report 

merely expressed an 

undocumented conclusion that 

results comply with WFD 

requirements.  

Overall impression 2 Major issues from guidance document of IC 

phase 2 has not been applied by the NO 

GIG. 

Score 2; overall the TR has 

insufficient detail to assess 

 

Quality of Reporting 

IC technical report 2012 (ICTR2) provided overview of national methods where 2 items are 

crossed out and replaced by new methods (NO, UK) and Finish method is established as a first 

version. All IC calculation has been done for these original methods. JRC clarified that method 

intercalibrated in round 1 for NO and UK are actually the same methods as in round 1, there was 

only confusion about their names (they changed the name, not the method itself). 

The Northern GIG has not reported how its updated comparability criteria have been applied. 

Geographical scope/ MS participation 

Based on participating countries I don´t expect geographical gaps. Any other information is not 

available. 

National Methods 

Description of national methods is taken from WISER database. 

Feasibility Check 
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Steps of feasibility checking were not described in report. 

Datasets 

IE and UK provided extensive dataset (1817 and 3762 samples respectively), but other countries 

also provided sufficient data. 

Reference and Benchmarking 

It is briefly noted in report that national criteria have been compiled, checked for compliance 

with REFCOND criteria in IC phase 1. It was concluded that the criteria comply with the 

requirements of REFCOND guidance. Additional criteria (landuse and chemical tresholds)has 

been checked on national level. Activities in phase 2 are not clear. 

Pardo et al., 2011 concluded that there are some problems with the application of the reference 

criteria, the GIG has not made any changes in the reference site selection. NO GIG modified 

some of the RC thresholds compared to those applied in CB GIG. However more stringent 

thresholds in intensive agriculture (25%) in NO GIG were indicated in Pardo et al as more 

appropriate than 50% agreed in CB GIG. Analyses presented in Pardo et al. showed variability 

within overlapped biological response to intensive agriculture landuse in range 20-40%. After 

reaching threshold of 40% it is evident the regular trend of decreasing EQR with increasing 

cropland proportion. In my opinion landuse and water chemistry thresholds can vary within GIG 

(e.g. along stream size gradient), so there is no scientific reason to assume common thresholds 

across GIGs. There are also not available large scale analyses supporting specific thresholds in 

riparian zone characteristics or interactions with hydromorphology (criticized in NO GIG 

approach). 

Community Descriptions 

There is very general characteristic of potential reference communities with note that a range of 

types from acid to calcareous are included in the NGIG intercalibration so a wide range of 

potential reference communities is expected. 

Description of good/moderate communities is not available in report. 

Comparability Analysis 

From report: The Northern GIG has not reported how it applied the updated comparability 

criteria specified in the guidance document. The Milestone report concludes that no 

harmonization was required, and that MS H/G and G/M boundaries fell within allowed 

tolerances, referring to the reports provided for the first round of intercalibration. 

Overall impression 
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Major issues from guidance document of IC phase 2 has not been applied by the NO GIG. 

Furthermore IC first round was partly based on methods being not compliant with WFD 

requirements. Finalization of report including application phase 2 guidance requirements are 

needed. 

 

2.1.4.7  RIVERS: Invertebrates- Northern- methods sensitive for acidification 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 Some analyses results were simply copied 

and pasted from statistical software – 

format was not unified and only brief 

description was provided  

Disagree with score- 

recommend score=2 Score of 

3 is not justified by comments. 

TR corresponds in quality to 

score of 2 relative to other 

water category/BQE reports 

Geographical scope 3 OK  

MS participation  4 Any non-participation is justified   

National Methods 3 Some weaknesses and gaps but they do not 

detract from overall IC; some further 

justification would be beneficial 

 

Feasibility Check 

(pressure-response 

relationships) 

3 Pressure-impact analysis: NO: not enough 

data to test differences between reference 

and impacted rivers or correlations between 

metric and pressure indicators. SE, UK: 

metrics related to pH and ANC (R2 between 

0.33 and 0.6). Component of MISA index 

(SE) has non-linear response to pH FI, IE – 

not participated 

Unsure-TR is insufficiently 

detailed. TR simply states that 

IC is feasible but provides no 

documentation of pressure-

response relationships.  

Datasets 3 Moderate dataset has been compiled. There 

is disproportion in contribution of countries 

to two common types 

Comment-clear data 

acceptance criteria are 

specified in Tbl 7 

Reference and 

Benchmarking 

3 Approach seems acceptable  

Community 

Descriptions 

2 Very brief and general Agree- some level of effort 

was made, some taxonomic 

content at GIG level and 

within MS methods, but not 

substantive. A biological 

gradient is not adequately 

described. 

Comparability 

Analysis  

3 Results are not reported in detail. 

Documentation of boundary analyses and 

description of harmonization procedures are 

not clear.  

Disagree with score- 

recommend score=2 Score of 

3 is not justified by comments. 
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Overall impression 3 More detailed information on relationships 

between common metric and pressure 

should be reported 

Agree with comments-Score 

of 2 could be justified 

 

Quality of Reporting 

Some analyses results were simply copied and pasted from statistical software – format was not 

unified and brief description was provided only. 

Geographical scope/ MS participation 

Ireland and Finland are not included because they stated that they have little acidification 

pressure/data and do not have national methods. 

National Methods 

Relative abundance was used instead of absolute number of individuals in all three 

intercalibrated methods. I do not consider it as a problem and justification referring to scientific 

publication is done in acceptable way. UK: AWICSp does not include diversity – acceptable 

justification is provided in report. I think that in case of assessment system indicating specific 

stressor (acidification) is not necessary to cover entire spectrum of parameter types. SE, NO: 

included all parameters. Detailed arguments for absence of of Ireland and Finland in phase 2 are 

needed. 

Justification related to use of relative abundance and missing diversity component of UK 

assessement method is acceptable. More explanation would be needed for statement of FI and IE 

(not participating in this IC) about minor acidification pressure in these countries. 

Setting boundaries was WFD compliant in SE, UK and NO. 

Feasibility Check 

Pressure-impact analysis: NO: not enough data to test differences between reference and 

impacted rivers or correlations between metric and pressure indicators. SE, UK: metrics related 

to pH and ANC (R2 between 0.33 and 0.6). Component of MISA index (SE) has non-linear 

response to pH FI, IE – not participated 

Datasets 

Moderate dataset has been compiled. There is disproportion in contribution of countries to two 

common types: in clear type predominates UK above NO and in humic type predominates SE 

above UK. Low number of NO sites reduced some analyses. SE provided only reference sites in 

clear type, so it was removed from IC of that type (due to lack of pressure gradient in data). 
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Reference and Benchmarking 

IE, FI not contributed. Reference sites must meet the same criteria as those used for lake 

eutrophication (urbanization, agriculture and forestry, commercial plantations) in catchment, 

hydromorphology, point sources, invasive species and fish farming, anthropogenic acidification, 

liming, pH, ANC, labile ANC and TOC. Reference sites were screened using reference 

communities (acid sensitive taxa –UK) and strict physical and chemical criteria (SE). GIG 

concluded that later approach (without biological screening) is confident for screening reference 

sites. I agree with this approach because application of biological criteria for this purpose 

introduce circular reasoning into the process (this could be acceptable when weak pressure data 

are available only). No difference was detected in common metric between reference sites of UK 

and NO (clear river types). Same result was reported for comparison of UK and SE (humic 

stream types). 

Extent of covered pressure gradient can be estimated from country-specific analyses what allows 

only scattered information. 

Community Descriptions 

Very brief and general description of communities in good and G/M state or boundary 

respectively has been provided for both common stream types. 

Comparability Analysis 

It is reported that comparability analysis was done (option 2), but results are not reported in 

detail. The only note about it is: After plotting values of the Common metric (each country 

separate) against the pressure gradient it seemed like differences between countries diminished 

with an increasing pressure for mean ANC values, but remained throughout the pressure gradient 

for mean pH values. Calculations were made for both the subtraction and the division option, and 

the results were similar. Only calculations according to the division method are reported. 

Reporting of these results and description of harmonization procedures are not clear. There are 

mentioned some modification of boundary following finding as „boundary bias was a little bit 

too high“. It would be useful to demonstrate analyses on charts and to describe results more in 

detail. 

Bias bands are not presented in detail. There is reported harmonization of G/M boundary for NO, 

G/M boundary for UK-Wales in clear stream type. No boundary bias for SE or UK was found in 

humic stream type. 

Documentation of boundary analyses and harmonization is brief. There is missing information 

on variation (box plot). 

Overall impression 
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More detailed information on relationships between common metric and pressure should be 

reported. Also presented description of boundary bias analyses and subsequent harmonization is 

very brief. More detailed description of status-specific macroinvertebrate communities would be 

needed. 

 

2.1.5  RIVERS: Fish 

2.1.5  RIVERS-Fish: Cross-GIG Summary 
 

Rivers-Fish: Cross-GIG Summary 

 Subject Matter Reviewer Summary Generalist Reviewer Comments and 

Recommendations 

Strong points 1) Established tradition of fish bioassessment in 

Europe;  

2) Good datasets for existing methods; good 

agreement in reference site criteria; good progress in 

development and testing of national methods;  

3) Good, rigorous benchmarking exercise based on 

common dataset;  

4) Good demonstration of  pressure –response 

relationships with  

very important demonstration of pressure-response 

signal for changes in river connectivity and hydro-

morphology 

Comment- Cross-GIG river fish TR, 

(Mar’12) Annex V  in general provided 

strong, ecologically detailed MS 

characterization of boundary fish 

assemblages, (e.g., Tbl. 72, BF Flemish 

method ); in some cases MS presented 

statistical or graphical analyses of metrics 

or guilds to describe boundary; a few 

provided more ad  hoc and anecdotal taxa 

lists.  Overall this was a strong point for 

the River-fish TRs, relative to other BQEs, 

except that it is difficult to associate the 

individual MS descriptions to evaluate the 

regional groupings, eg, ALP, Nordic, 

Danubian, etc. 

2) Agree- Very impressive common 

dataset (4,515 sites from 24 MS) 

Weaknesses 

and gaps 

1) General weakness in quality of reporting; many 

unclear points (e.g., combination rules; specific 

boundary setting methods) 

2) Common metrics not well correlated with some 

national methods 

3) Failure of some national methods  to use age, and 

size class metrics decreases ability to detect pressure 

response signals 

4) Calculated EQRs > 1 should be corrected 

3) Omission of age/size class in some MS 

methods  is not adequately justified 

Additional weakness- characterization of 

reference sites: characterization  is based 

on presence/absence of pressure types 

only, TR lacks reporting of observed 

chemical parameter values in IC ref. sites.  

Only about half of MS “reference sites” 

met IC definition for “undisturbed”. 

Also, ICM response to pressure is flat for 

salmonid zone (Annex 3) indicating a 

gradient truncated through loss of high 

quality conditions. This flat response curve 

indicates diminished  index sensitivity. 
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Overall 

impression 

Major progress in developing methods to elucidate 

river fish response to pressures in Europe.  IC 

exercise overall largely a success though less 

successful for Danubian and Mediterranean due to 

unclear boundaries and less comparability. 

Cross-GIG river fish Technical Report 

presents advanced analyses and 

demonstrates considerable experience 

applying scientifically sound approaches 

to fish assemblage assessment.  However, 

complexity, combined with lack of 

adequate explanatory text (e.g., for 

boundary setting and harmonization) 

diminishes ability to confidently assess 

overall success of the river-fish IC 

exercise. 

 

There is an established tradition of using fish as indicators of “river health”. This means that for 

rivers sampling methods were developed (CEN-standard electric fishing) and long time series of 

data were available.  The national methods were, however not available before, but developed 

during the IC-process, so no methods were included in the first IC phase. In the final results, 17 

methods are presented. The development and testing of these methods represents a major 

advance in the general (and even more in the local) knowledge about how fish interact with their 

surroundings in our rivers.  

The fish methods were not intercalibrated in the normal GIG’s, but in one large group with quite 

ambitious goals.  Common metrics for all groups were developed, where all river types and all 

pressures were included in one index. A very extensive database with agreement on reference 

site criteria and good pressure information was established.  One common sampling method was 

used. However, despite the one-large-group approach the regional comparisons were done in 5 

regional groups (see below).  The common database enabled pressure-response analyses to be 

performed in a highly consistent way. It is very important to note that most of the national 

methods do show a relationship with the very important pressures of hydro-morphological 

changes and connectivity. This is crucial because none of the other BQE’s are likely to reflect 

these pressures that are of such importance for most European rivers. So the very fact that we 

now see metrics that can “catch” physical alterations and loss of connectivity is very positive. 

Due to the establishment of a common database including detailed pressure information, 

benchmarking could be performed in a very rigorous and standardized manner. 

Problems:  CM’s (EFI+) show weak response to pressures. CM’s do not correlate well with 

several national methods.  Most national methods (and the CM) are quite complicated, 

statistically and conceptually, making it difficult to really evaluate the soundness of the 

underlying analyses. For example combination rules are often not given (but are built in the 

method).  Age-class or size-class is often NOT included in the methods. This poses a problem, 

because one would expect this to be a very important parameter to include, partly because of the 

intensive stocking of fish that takes place. It seems that methods that do use age/size-class 
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metrics show a good pressure response relationship.  There are often unclear or lacking 

description of how the methods actually work, how the boundaries are set and how the problems 

with weak pressure relationship are addressed.  Even the surprising fact that most of the national 

methods submit their final results (boundary values) as EQR’s, but with HG boundary often 

above 1, is not addressed or explained. Reference or benchmark values are not given.  

The national methods (even if all are accepted) do not cover all EU-rivers.  Only small (wadable) 

river sections are covered. A best guess would be that even if all methods are accepted, 50-80% 

of all EU river area will not be included (this is also caused by the non-participation by some 

MS).   
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2.1.5.1  Rivers: Fish Summary Matrix 
                                                       GIG/BQE Fish 

 

4 

 

3 

 

2 

 

1 

                                                                                     

Ranking 

Item Item specification GIG Alpine Danubian Lowland-

Midland 

Mediterranean Nordic 

Quality of Reporting Does the quality of the 

reporting affect reviewer’s 

ability to determine the 

scientific validity of the 

product? 

4  Reporting is complete, decisions are fully documented and well justified; 

references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or references, for 

some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit interpretation of 

scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to assess 

scientific validity of the approach 

3 2 2 2 2 

Geographical scope Is the intercalibration of 

water types sufficient to 

ensure that final results are 

representative of the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

4 3 3 2 4 

MS participation  Is the number of MS 

participating sufficient to 

ensure that final results are 

representative of the GIG? 

4  75%-100% of MS 

 3  50%-74% of MS 

 2  25%-49% of MS  

1    0-24% of MS 

List of MSs that did not produce final results: 3 4 3 2 4 

National Methods Are the national assessment 

methods sufficiently 

compliant with criteria to 

accomplish the IC objectives, 

including WFD compliant 

boundary values? 

4  All methods are as compliant as possible, given the current state of ecological 

knowledge 

3  Some gaps are noted but the majority of MS methods are sufficiently compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria that detract from 

accomplishing objectives 

3 3 3 3 3 

Feasibility Check 

(pressure-response 

relationships) 

 

Have all assessment methods 

been shown to exhibit 

scientifically sound pressure-

response relationships for at 

least one important pressure? 

4  Sensitivity to at least one important pressure has been demonstrated for all or 

nearly all methods 

3  Some gaps are noted but the majority of methods have been shown to be 

sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant pressures 

1  Major deficiencies in demonstration of pressure response relationships that 

detract from accomplishing objectives 

4 2

/

3 

4 

 

4 4 

Datasets Are the datasets used for IC 

of sufficient size and quality 

to carry out the comparison? 

4  All MS and Common datasets comply with size and data quality criteria 3  Some 

gaps are noted but the datasets are sufficiently compliant to accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and data quality criteria that 

detract from accomplishing objectives 

4 3 4 3 4 

Reference and 

Benchmarking 

Are all reference conditions  

(or continuous or alternative 

benchmarks) defined with 

sufficient scientific rigor to 

carry out the objectives of the 

IC?  

4  The chosen approach is sufficiently scientifically sound to accomplish the IC 

objectives  

 3  Some gaps are noted but most are sufficiently scientifically sound to accomplish 

IC objectives 

 2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from accomplishing 

objectives 

 

 

3 3 3 2 3

/

4 

Gen. 

Reviewer 

score=3 

Gen. 

Reviewer 

score=2 
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Item Item specification IG Alpine  Danubian Lowland- 

Midland 

Mediterranean Northern 

Community Descriptions Have the ecological attributes 

of the GM boundary 

communities been adequately 

described to ensure 

conformity to WFD Annex V 

normative definitions of good 

and moderate status 

communities ?   

4 All boundary communities have been narratively characterized with thorough 

descriptions conforming to WFD normative definitions,  such that a clear 

understanding  of ecological condition is possible.                   

 3  Ecological condition of  some boundary communities have been narratively 

characterized and comply with WFD Annex V, but gaps exist or characterization is 

primarily via metric values and numbers, rather than  description                                                         

2  Boundary communities are described, but are significantly divergent from WFD 

Annex V normative definitions, or are  only quantitatively described via metric 

values and numbers   

1 Neither boundary communities nor good and moderate status communities are 

described for any type.  

3 3 3 3 3

/

4 

 

Comparability Analysis  Has the comparability 

analysis been done with 

sufficient rigor to accomplish 

the IC objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary values have 

been adequately harmonized                                      3  Some comparability analysis 

gaps are noted but all MS boundary values are sufficiently harmonized   to 

accomplish the comparability objectives                                                          2  Only 

a part of the MS boundary values have been harmonized and comparability is not 

ensured for the remainder                                 1  Major deficiencies in 

comparability analysis that detract from accomplishing the comparability objectives 

3 3 3 2 3 

Overall impression What is your overall 

impression of the 

completeness and scientific 

quality of this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, given the current 

state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been achieved for the 

majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are not justified 

1 major deficiency in completeness and poor quality with clear deviations from IC 

guidance. 

3

/

4 

2

/

3 

3 2

/

3 

3

/

4 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=3 

Generalist 

Reviewer 

score=3 
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2.1.5.2  RIVERS:  Fish- Alpine GIG  
Reviewer Justification for Matrix Summary: RIVERS:  Fish- Alpine GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 Some issues were not possible to evaluate 

due to lacking or unclear information 

Agree- not possible to 

scientifically evaluate success 

of boundary harmonization 

with confidence due to lack of 

any narrative explanation in 

TR section 8.3.   

Geographical scope 4 Yes, the relevant river types (except larger 

rivers) are covered. 

 

MS participation  3 It is a problem that Italy did not take part, 

but it seems that most of the range of Alpine 

rivers is covered. 

 

National Methods 3 French method  lacks size-age structure 

metrics. 

Recommendation-EQRs >1 

should be fixed or justified 

Feasibility Check 

(pressure-response 

relationships) 

4 Yes, all show a relatively clear response to 

pressures. 

 

Datasets 4 The dataset is relatively large quite uniform, 

with good pressure data. 

 

Reference and 

Benchmarking 

3 Reference sites do exist and have been used.  

Descriptions of reference communities are 

flawed or lacking. 

Disagree- recommend 

lowering score to 2; agree 

with comment 

Community 

Descriptions 

3 Briefly described for each national methods. Comment- A weakness in that 

descriptions are metric-based 

rather than ecologically 

descriptive for most 

participating MS.  However, 

there is evidence of 

considerable thought and 

effort; taxonomic and guild 

information offered is very 

valuable (e.g., FR, DE). 

Comparability 

Analysis  

3 I think yes, but the reporting is not fully 

clear – comprehensive. 

Agree 

Overall impression 3-4 Accept after clarification 

Main Strong points: Response to multiple 

pressures, good number of reference sites 

(except for HY-MO).  

Main Gaps/Weaknesses: Unclear/flawed  

reporting. Unclear boundary 

setting/calculation of values. Si-method not 

fully comparable. 

 

Score 3 due to flaws 

description of ref.cond. and 

unclear comparability analyses 
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Participation: Austria, Germany, Slovenia, France 

Lacking: IT and CZ 

Four national methods have been developed and tested against a number of relevant pressures in 

the Alpine region. The reporting could have been more informative on a number of issues, and 

there are some compliance problems and some other gaps, but it still seems that the methods 

have been tested and the boundaries compared in a way that ensure harmonized evaluations.  

Clarification from all methods is needed in regards to: Inclusion of age-, size-class, specific 

boundary-setting procedure, benchmark standardization, final values (EQR values > 1) and 

description of reference communities and GM fish community. 

SI-method should be improved to show a clear response to pressures. The G/M boundary of the 

SI-method should be adjusted to fit the bias band or a justification given if not possible/feasible. 

The final boundary values should be given in EQR and it should be shown how they were found.  

A clarification must be provided about the inclusion of an age/size structure metric for the FR-

method. EQR-values for reference sites should be given (or a justification why they are not).  

 

2.1.5.3  RIVERS:  Fish- Danubian GIG  
 

Reviewer Justification for Matrix Summary: RIVERS:  Fish- Danubian 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer Comments 

Quality of 

Reporting 

2 Many issues were not possible to evaluate 

due to lacking or unclear information 

Agree 

Geographical 

scope 

3 Most relevant river types (except larger 

rivers) are likely covered. 

 

MS participation  4 Some MS are lacking, but I do not see this as 

a major problem. 

 

National Methods 3 Two methods lack size-age structure metrics, 

reference conditions are not clearly 

described. 

 

Feasibility Check 

(pressure-response 

relationships) 

2-3 Weak or no response to some pressures. For 

two methods responses are especially 

weak/fuzzy. This is a problem. 

Agree, RO and SK  indices only 

respond at very high pressures.  

Indicates a truncated gradient 

likely due to lack of high quality 

reference sites. Methods need 

further refinement. 

Datasets 3 The dataset is relatively large and contain 

pressure data. 

 

Reference and 

Benchmarking 

3 Reference sites are few and may not reflect 

all relevant types. They have been selected 

Agree that reporting of reference 

site criteria at regional group and 
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based on common criteria. No descriptions 

of reference communities given. 

Cross-GIG level is deficient in TR.  

Only criteria for ‘pressure types’ 

are reported-should add a table of 

either observed chemical values for 

claimed “ref. sites”, or agreed 

acceptable ranges for chemical 

water quality reference site criteria. 

Adequacy of descriptions of 

reference communities variable-

difficult to evaluate specific to this 

GIG because only reported for MS, 

not for Danubian regional group. 

Community 

Descriptions 

3 Briefly described for all national methods.  

Comparability 

Analysis  

3 I think yes, but the reporting is not fully clear 

– comprehensive. 

 

Overall 

impression 

2-3 Accept after clarification 

Main Strong point: Use of common database. 

Main Gaps/Weaknesses: Unclear/flawed  

reporting. Unclear boundary 

setting/calculation of values. 

Score 2 due to weak pressure-

response, unclear boundary setting 

and unclear comparability analysis 

 

Romania, Slovakia, Czech Republic 

Lacking: HU, BG and DE. 

Two national methods were developed; Romania used the EFI+ method.  The metrics were 

tested with various relevant pressures in the region; boundaries were set and compared in 

accordance with the guidelines. This area had very little tradition for fish sampling, so data were 

less plentiful and standardized here than in other groups.  There are compliance issues and other 

gaps in the analyses, but much of the needed information to enable a validation of the methods 

and the agreed boundaries was not provided in the technical report or was unclear. The CZ 

method showed a very good, clear response to pressures, but the RO and SK showed much 

weaker responses. To make the methods operational it seems necessary to improve the response 

to pressures by either collecting better/more data on pressure or select other metrics. Some 

pressures do not affect the index values much and only intense pressure gives a negative 

response in index value. It appears that many metrics have been tested against several pressures, 

but clear dose-response relationships are rare. RO and SK should explain how they have 

addressed the problem with response to pressures and what can be done. 
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2.1.5.4  RIVERS: Fish- Lowland/Midland GIG  
 

Reviewer Justification for Matrix Summary: RIVERS:  Fish- Lowland GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 2 Many issues were not possible to evaluate 

due to lacking or unclear information 

Agree 

Geographical scope 3 Yes, the relevant river types (except larger 

rivers) are covered. 

 

MS participation  3 This is the largest group and despite some 

MS are lacking, it is sufficient. 

 

National Methods 3 Many methods lack size-age structure 

metrics. 

 

Feasibility Check 

(pressure-response 

relationships) 

4 Yes, all show a relatively clear response to 

water quality, but weak or no response to 

other important pressures. 

Disagree- Recommend 

lowering the score to 3.  

Most IC dataset plots for 

participating MSs, except for 

FR, show little separation 

across pressure gradient for 

WQ; some differentiation of 

very high, or very low 

quality from all others, but 

insensitive to smaller 

increments of change. 

Datasets 4 The dataset is large and very uniform, with 

detailed pressure data. 

 

Reference and 

Benchmarking 

3 Reference sites are few and may not reflect 

all relevant types. They have been selected 

based on common criteria. No descriptions of 

reference communities given. 

Agree- 2 regions lack any IC 

ref sites (BF, NL); chemical 

criteria for ref sites lacking. 

Community 

Descriptions 

3 Briefly described for all national methods. Comment-TR (Mar 2012) 

offers fairly good ecological 

characterization of boundary 

fish assemblages, (e.g., Tbl. 

72, BF Flemish method, 

with important caveat that 

BF lacks any minimally 

disturbed reference sites.  

Comparability 

Analysis  

3 I think yes, but the reporting is not fully clear 

– comprehensive. 

 

Overall impression 3 Accept after clarification 

Main Strong points: Large group, 6 methods, 

large dataset, good analyses. 

Main Gaps/Weaknesses: Unclear/flawed  

reporting. Unclear boundary 

setting/calculation of values. 

Agree 
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Belgium (Fl and Wa), France, Germany, Holland, Lithuania, (UK, Luxembourg) 

Lacking: DK, HU, PL, EE, LV  

Six national methods were developed, tested and compared in this group. A common problem in 

this region was lack of reference/unimpacted sites. The problem was largely overcome by using 

expert knowledge and least impacted sites for benchmarking. A very important problem here is 

how the metrics and methods respond to pressures. In some cases it takes very good will to 

accept a “significant and reliable” pressure-response relationship. 

There are several other issues, which render the results less solid. There are compliance issues 

(non-described boundary setting, lack of age-structure metric). But mostly there are problems 

with transparency. Each MS (submitting results to be included in a legal decision) should be able 

to clearly describe what (and why) they did in the different steps, but this seems not to be the 

case. Description of how the DE method can be made comparable with the others (or why not) 

should be provided. It must be clarified how the final boundaries are calculated, the ones given in 

the final results are different from what is given in the TR. Boundary values of >1 EQR must be 

explained. Principles for boundary setting should be clearly described. The Flanders method 

should be reconsidered due to the weak response to pressures (or it should be justified how it can 

be used). Also the NL method shows weak response to pressures and it seems to be a problem.  

Benchmark standardization should be described and reference/benchmark values should be 

reported. Reference/benchmark fish community and G/M borderline fish community should be 

described. The DE-method gives values that are off the bias band (always higher scores) even 

after harmonization.  

 

2.1.5.5  RIVERS: Fish- Mediterranean South Atlantic Rivers GIG  
 

Reviewer Justification for Matrix Summary: RIVERS:  Fish- Mediterranean GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 2 Many issues were not possible to evaluate 

due to lacking or unclear information 

Agree 

Geographical scope 2 Only streams from the Iberian Peninsula 

were included, so a very restricted 

geographical range 

Agree- (TR Fig 17); little 

coverage of interior of ES; this 

is acknowledged in TR. 

MS participation  2 It is clearly a problem that only Spain and 

PT participated, but these MS tried to 

include IT, FR and Greece. 

Agree that limited participation 

is a weakness but those MS that 

did participate should not be 

penalized 

National Methods 3 Yes, but age-, size structure is lacking, 

but this lack has been justified. 
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Feasibility Check 

(pressure-response 

relationships) 

4 The two methods both show response to a 

pressure-index 

 

Datasets 3 The dataset is small compared to the other 

river-groups and only come from two 

MS. It is not described how they are 

distributed in terms of river types. 

 

Reference and 

Benchmarking 

2 Reference sites were selected on a 

common criteria list, but very little is 

reported about this an reference values 

are not reported. 

Agree- limited availability of 

reference sites a weakness; 

impossible to evaluate actual 

condition of reference sites 

relative to true minimally 

disturbed conditions
23

. 

Community 

Descriptions 

3 Yes the communities have been briefly 

described for both methods. 

 

Comparability 

Analysis  

2 There are a number of problems 

rendering the results less solid. Lack of 

class agreement, boundaries below 

threshold, lacking explanation of the 

procedures. 

Agree- low score is justified in 

terms of questionable technical 

success of comparability 

analysis.  But results seem to be 

more related to intractable 

difficulties (limited ref sites, 

possible large natural bio-

geographic differences between 

IC sites, and lack of 

participation of other MS), 

rather than lack of effort in 

those that did participate.  

Overall impression 2-3 Unsure 

Main Strong points: Test of pressure 

response, several pressures, exotic species 

are included/used in the methods 

Main Gaps/Weaknesses: Unclear 

reporting, small dataset, lack of 

comparability. 

Score 2.  

Lack of convincing IC results 

seems due more to intractable 

technical problems than to lack 

of effort or ambition on those 

MS that participated. 

 

Spain, Portugal 

Lacking: IT, EL, FR 

Only two national methods were developed and compared in this group. While this represents a 

major step forward in knowledge and understanding of the river fish communities on the Iberian 

Peninsula, there are many gaps and problems with the results. There is a general lack of 

transparency in the analyses and choices made. No age- or size structure is included in the 

methods. No information on boundary setting procedure is provided. Some river types are 

                                                 
23
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omitted, but without explanation. Database is very “slim” compared to other Groups. No info on 

benchmark standardization or index reference values is given. The common metrics are not 

clearly described. Class agreements are above 1 and methods are below the bias band even after 

harmonization. No info on borderline or GM fish communities is given. Explanations for the 

river types used and omitted should be provided along with an explanation of how to accept the 

boundaries when there is a lack of class-agreement and some of the ES types remain below the 

bias threshold. Then a description of the reference communities should be provided along with 

normalized EQR-boundaries as final results or an explanation for the high boundaries. If these 

explanations can be given, the results may be acceptable. 

 

2.1.5.6  RIVERS: Fish- Nordic  
 

Reviewer Justification for Matrix Summary: RIVERS:  Fish- Nordic GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 2 Many issues were not possible to evaluate 

due to lacking or unclear information 

Agree 

Geographical scope 4 Yes, the major types are all covered.  

MS participation  4 All relevant MS participated.  

National Methods 3 It seems that there is very good compliance, 

but some issues (like boundary setting 

procedure) are not properly described. 

 

Feasibility Check 

(pressure-response 

relationships) 

4 Good relationships are documented for 

several pressures. 

 

Datasets 4 Datasets can always be improved, but are 

comparatively very large and with good 

detailed (pressure) information. 

 

Reference and 

Benchmarking 

3-4 Reference sites were available and selected 

based on a list of common criteria, but there 

is no description of reference or benchmark 

communities 

 

Community 

Descriptions 

3-4 Yes there are acceptable descriptions 

available, but these could be made more 

clear and informative. 

Disagree-score should be 

lowered to 2. Poor ecological 

characterization of boundary 

communities, either only 

metric/statistically-based (FI, 

IE) or entirely lacking in 

descriptive content (SE, UK) 

Comparability 

Analysis  

3 Yes, most likely, but several unclear points.  



 

 92 

Overall impression 3-4 Accept after clarification 

Main Strong points: Common dataset, 

common reference criteria, several (all 

relevant) pressures addressed, existence of 

many unimpacted sites. 

Main Gaps/Weaknesses: Reporting is too 

short and sometimes unclear or with 

lacking descriptions. SE-method could not 

be harmonized with the others. 

Score 2-3 due to several 

unclear issues and lacking 

reference community 

description  

 

Finland, Sweden, Ireland, UK 

Four national methods were developed and compared in this group. In general this group had the 

benefit of a large dataset with fish results from many river sites, also of almost pristine condition, 

so there were many reference sites available.  Unfortunately it seems that the common metrics 

did not perform very well in the Nordic rivers and showed a weak response to the pressures and 

consequently a weak relationship with the national methods. Especially the Swedish method 

classified sites lower than the CM and this was not adjusted for, resulting in a “higher Swedish 

standard”.  Thus, the SE method clearly falls out and has not been intercalibrated, but this 

problem has not been addressed in the group. Maybe the use of PCM’s would have been better in 

this group. There are many unclear points and some gaps in the results. The boundary values 

shown in the TR, are different from the ones reported in the Final Results. Combination rules are 

not clearly explained, reference fish communities are not described and the Group does not 

provide any explanation or discussion of these problems. These points must be explained and 

clarified. Benchmark standardization and description of reference community should be given. 
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Section 2:  Chapter 2 LAKES  
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2.2  LAKES 

2.2.1  LAKES: Phytoplankton 

2.2.1  LAKES: Phytoplankton Cross-GIG Summary  
LAKES-Phytoplankton: Cross-GIG Summary Points 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points 1) IC effort has resulted in widespread 

harmonization of sampling methods 

2) IC forged strong linkages between research 

projects and policy support 

3) Very extensive and comprehensive datasets 

have been gathered spanning the full pressure 

gradient and these have allowed the development 

of some very robust metrics in relation to 

eutrophication pressure and good descriptions of 

the reference and G/M communities 

Comment: This BQE has had the 

benefit of a long tradition of lake 

phytoplankton monitoring and 

assessment, and a high degree of 

consistency in data collection methods, 

relative to other BQEs, resulting in 

strong IC performance for most GIGs.  

This success bodes well as “proof of 

concept” for improved intercalibration 

of other water categories and BQEs as 

technical rigor and consistency matures 

through ongoing effort and refinement. 
24

 

Weaknesses and 

gaps 

1) Absence of a metric for intensity of algal 

blooms 

2) Lack of consideration of functional change in 

response to eutrophication pressures 

3) Heavy focus on eutrophication to exclusion of 

developing methods for other pressures 

1) Agree this is a weakness and 

important for the reasons cited 

3) The focus on eutrophication is 

appropriate at this stage to ensure that 

the most rigorous IC techniques are 

thoroughly developed and tested.  

Means of assessing the response to 

additional pressures can and should be 

added in future work. 

Overall Impression Major technical advances, implementation of 

robust new monitoring tools, but gaps remain. 

Unevenness in level of success among the GIGs; 

some MS have not taken full advantage of new 

methods. Absence of bloom metrics is an 

unfortunate and very important gap. 

Agree 

 

In ten years since the adoption of the Water Framework Directive in 2000, huge progress has 

been made in the ecological assessment of European waters.  Europe now has a set of robust 

monitoring tools for really indicating the state of Europe’s water resources and for monitoring 

improvements in relation to investments in river basin management, or deterioration in response 

to future environmental changes.  Some of the strongest new biomonitoring tools developed for 

the WFD have been for lake phytoplankton in relation to eutrophication pressures.  This has been 

                                                 
24
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made possible by the widespread harmonisation of sampling and counting methods for lake 

phytoplankton across Europe, collation of large European datasets as part of EU-funded projects 

such as FP6 REBECCA & FP7 WISER (supported by regional datasets gathered by GIGs) and 

strong linkages between research projects and policy support through the IC process.  Robust 

WFD-compliant classifications of ecological quality are now available in many Member States 

for the three main elements required for lake phytoplankton: abundance (chlorophyll a), 

composition (multi-species indices) and bloom intensity (cyanobacteria biovolume).  The IC 

process has now also delivered effective bench-marking and comparable boundaries between 

many Member States. 

It is clear from the GIG Technical Reports that the Alpine, Mediterranean and Northern GIGs 

have been well coordinated and have done a particularly good job in developing strong and 

comparable assessment schemes.  In particular, the N-GIG and Med-GIG achieved a lot in Phase 

2 and several MSs in these two GIGs were clearly open to incorporating new stronger metrics 

developed in the last 2 years, through EU-funded research projects and through sharing 

knowledge at cross-GIG meetings. The CB-GIG was very mixed in terms of achievement. There 

were some good MSs (DE, IE, UK) who have clearly taken the legislation and IC process 

seriously, but there are also quite a few weaker ones (BE, DK, NL, PL) who appear to have done 

the minimum to get through IC.  Specifically, these weaker MSs, who all have a strong tradition 

in freshwater ecology, do not appear to have considered adopting stronger metrics developed 

over the past 2-3 years.  There is no evidence of coordination between MSs in the CB-GIG to 

encourage more comparable approaches.  The EC GIG had maybe the most difficult job, starting 

the IC process quite late and lacking true reference sites.  The option of alternative benchmarking 

was, unfortunately, not followed effectively. 

All GIGs have some gaps or weaknesses; these are documented further in the GIG summaries 

below.  The absence of a bloom metric often had some reasonable justification, in particular the 

practical difficulties of achieving a sufficient sampling frequency.  However, the absence of a 

metric to indicate the intensity of algal blooms is a missed opportunity for delivering an 

assessment that is understood by European citizens and highly relevant to the sustainable use of 

water. The other major weakness is the lack of consideration of functional change in response to 

eutrophication pressures and not considering any other pressures affecting lake phytoplankton.  

Phytoplankton abundance, composition and bloom intensity are all very sensitive to hydrological 

pressure - particularly reduced flushing rates, and this pressure could be exacerbated in regions 

of water scarcity and with future climate change.  Future analysis should examine the interaction 

of these two widespread stressors (eutrophication & recovery in combination with reduced 

flushing). 
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2.2.1.1  LAKES:  Phytoplankton Summary Matrix 
 

                                                                                       LAKES  GIG/BQE Phytoplankton 

 

4 

 

3 

 

2 

 

1 

 

                                                                   Ranking 

 

Item Item specification GIG Alpine Central Baltic Eastern Continental Mediterranean Northern 

Quality of Reporting Does the quality of 

the reporting affect 

reviewer’s ability to 

determine the 

scientific validity of 

the product? 

4  Reporting is complete, decisions are fully documented and well 

justified; references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or 

references, for some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit 

interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to 

assess scientific validity of the approach 

3 3 2 4 4 

Geographical scope Is the intercalibration 

of water types 

sufficient to ensure 

that final results are 

representative of the 

GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are 

covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

4 2 2 3 3 

MS participation  Is the number of MS 

participating 

sufficient to ensure 

that final results are 

representative of the 

GIG? 

4  75%-100% 

of MS  

3  50%-74% 

of MS  

2  25%-49% 

of MS 

1  0-24% of 

MS 

List of MSs that did not produce final results: 4 4 3 3 4 

National Methods Are the national 

assessment methods 

sufficiently compliant 

with criteria to 

accomplish the IC 

objectives, including 

WFD compliant 

boundary values? 

4  All methods are as compliant as possible, given the current state of 

ecological knowledge 

3  Some gaps are noted but the majority of MS methods are sufficiently 

compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria that detract 

from accomplishing objectives 

3 2 

Some very good but 

several MS (BE, DK, 

NL & PL) methods 

weak and need 

compliancy checks 

1 3 3 

Feasibility Check 

(pressure-response 

relationships) 

 

Have all assessment 

methods been shown 

to exhibit 

scientifically sound 

pressure-response 

relationships for at 

least one important 

pressure? 

4  Sensitivity to at least one important pressure has been demonstrated 

for all or nearly all methods 

3  Some gaps are noted but the majority of methods have been shown to 

be sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant 

pressures 

1  Major deficiencies in demonstration of pressure response relationships 

that detract from accomplishing objectives 

 

 

 

 

4 3 

 

 

3 4 4 

Generalist 

Reviewer 

score=3   

Generalist 

Reviewer 

score=2   
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Item Item specification GIG Alpine Central Baltic Eastern Continental Mediterranean Northern 

Datasets Are the datasets used 

for IC of sufficient 

size and quality to 

carry out the 

comparison? 

4  All MS and Common datasets comply with size and data quality 

criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to 

accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and data quality 

criteria that detract from accomplishing objectives 

4 3 1 3 

 

4 

Reference and 

Benchmarking 

Are all reference 

conditions  (or 

continuous or 

alternative 

benchmarks) defined 

with sufficient 

scientific rigor to 

carry out the 

objectives of the IC?  

4  The chosen approach is sufficiently scientifically sound to accomplish 

the IC objectives  

3  Some gaps are noted but most are sufficiently scientifically sound to 

accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from 

accomplishing objectives 

4 4 

Some MS methods 

need checking, but IC 

benchmarking is 

generally very good. 

1  4 

 

4 

Community 

Descriptions 

Have the ecological 

attributes of the GM 

boundary 

communities been 

adequately described 

to ensure conformity 

to WFD Annex V 

normative definitions 

of good and moderate 

status communities ?   

4 All boundary communities have been narratively characterized with 

thorough descriptions conforming to WFD normative definitions,  such 

that a clear understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities have been 

narratively characterized and comply with WFD Annex V, but gaps exist 

or characterization is primarily via metric values and numbers, rather 

than  description 

2  Boundary communities are described, but are significantly divergent 

from WFD Annex V normative definitions, or are  only quantitatively 

described via metric values and numbers  

1 Neither boundary communities nor good and moderate status 

communities are described for any type.  

3 

Communities not 

described apart from 

index values and chl a 

4 2 

 

Described for reference, but not 

for G/M apart from metric 

values 

4 4 

Comparability Analysis  Has the comparability 

analysis been done 

with sufficient rigor 

to accomplish the IC 

objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary 

values have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary 

values are sufficiently harmonized   to accomplish the comparability 

objectives 

2  Only a part of the MS boundary values have been harmonized and 

comparability is not ensured for the remainder 

1  Major deficiencies in comparability analysis that detract from 

accomplishing the comparability objectives 

 

4 

Not FR 

3 

 

 

3 

 

Methods not overly comparable 

in terms of metric types- but 

they are statistically 

comparable. 

4 

 

4 

 

Overall impression What is your overall 

impression of the 

completeness and 

scientific quality of 

this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, given 

the current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been achieved 

for the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are not 

justified 

1 major deficiency in completeness and poor quality with clear 

deviations from IC guidance. 

3 3 2 3 3 

 

 

Reference 

dataset a bit 

limited and 

biased to ES 
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2.2.1.2  LAKES: Phytoplankton- Alpine 
 

Reviewer Justification for Matrix Summary: LAKES:  Phytoplankton-Alpine GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 Effort invested in report appears low  

Geographical scope 4 Good  

MS participation  4 All MSs in the GIG have participated   

National Methods 3 All MSs in the GIG have developed their 

national lake phytoplankton assessment methods 

but blooms are excluded in all MSs 

 

Feasibility Check 

(pressure-response 

relationships) 

4 Good  

Datasets 4 Good  

IC Reference 

conditions and 

Benchmarking: 

4 A bloom metric should be re-considered with 

the use of an exclusion rule;  

 

Community 

Descriptions 

3 Boundaries could be based more on ecological 

principles 

 

Comparability 

Analysis  

4 Good  

Overall impression 3 Accept; good IC results;  reference conditions 

seem to be properly defined, the MS methods 

are relatively strong, the IC dataset is good 

Agree 

 

Reviewer’s Assessment: Accept but close gaps; Requires clarification from GIG lead.   

What national methods are available and are they WFD compliant?  

WFD-compliant methods are available for: Austria (AT), Germany (DE), Italy (IT) & Slovenia 

(SI) 

National methods with compliance issues:  None 

National methods not finalized:  France (FR) method excluded from final results 

Member States not participating: None 

Are the ref and boundary communities properly described and reference values given? 

What principles have been used to set the HG and GM boundaries? 

Common reference criteria are good and well documented. The boundary setting in all MSs is 

only slightly based on ecological principles. A good description is given of the reference 
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communities in terms of biomass and taxonomic composition but the communities are not 

described for the G/M boundary.  

Strengths 

A great deal of work was carried out by all the MSs in this GIG.  This has greatly increased the 

availability of harmonised data and delivered robust quantitative phytoplankton responses to 

eutrophication pressure in Alpine lakes.  IC boundaries are very comparable between MSs. 

Weaknesses/gaps 

• Bloom metrics are missing in all MSs; justification is understandable given their rarity, 

but not fully acceptable in relation to WFD requirements and possibility to use exclusion 

rules 

• Boundary setting could be based more on ecological principles and G/M communities 

described 

• Phase 2 reporting appears minimal 

• Boundary community descriptions are metric based rather than ecological 

To what extent are the objectives of intercalibration achieved? 

There are some gaps (see above). However, the reference conditions seem to be properly 

defined, the MS methods are relatively strong, the IC dataset is good, and the overall results in 

terms of boundary setting and method comparability appears to satisfy all the IC criteria.   

2.2.1.3  LAKES: Phytoplankton- Central Baltic 
 

Reviewer Justification for Matrix Summary: LAKES:  Phytoplankton-Central Baltic GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 Mostly complete in terms of IC; some gaps 

in documentation of national methods, 

particularly in relation to setting reference 

conditions 

Agree 

Geographical scope 2 Unclear- many quite common lake types do 

not seem to be adequately covered.  

Analysis of CB GIG dataset indicates that 

only about 55% of lakes had a known 

typology that fitted with LCB1 or LCB2 

and this dataset was specifically collated 

for these lake types 

Unsure 

MS participation  4 Good participation but not all produced  
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final results 

National Methods 2 Some MS have good methods (DE, IE, 

UK), Many MS methods are still weak (BE, 

DK, NL, PL) and were not updated with 

improved approaches available within GIG; 

some metrics missing; some do not appear 

to be WFD-compliant. FR, LV and LT – 

only participated in part and did not 

complete harmonization of their national 

boundaries. 

Disagree- recommend score 

be raised to 3 based on 

strength of some MS that have 

quite good methods (UK, IE, 

DE, others?). These should be 

accepted. 

Feasibility Check 

(pressure-response 

relationships) 

3 All except LT and EE were highly 

significant. 

 

Datasets 3 Data from 254 LCB1 and 274 LCB2 lakes 

were collated 

 

IC Reference 

conditions and 

Benchmarking: 

4 Some MS methods need checking, but IC 

benchmarking is generally very good. 

 

Community 

Descriptions 

4  Agree with score Annex III 

presents an objective analysis 

of empirical ecological 

observations by status class, as 

well as a table summarizing 

occurrence and abundance of 

indicator  taxa by class 

Comparability 

Analysis  

3 All MS (except LT r<0.5: excluded) met IC 

criteria for 2 types 

 

Overall impression 3 Generally good approach to IC 

benchmarking and some very good national 

methods (e.g. DE, IE, UK) although several 

national methods were weak and  need 

checking or improving.  LV and LT 

methods did not pass comparability criteria. 

Agree with score of 3 based 

on strength of some MS (UK, 

IE, DE, others?) and good 

assessment of 

IC/benchmarking. These MS 

should be accepted. 

 

Reviewer’s Assessment: Accept but close gaps; Requires further clarification from GIG lead: 

missing metrics; weak demonstration of pressure-response relationships, question whether some 

MS reference conditions are WFD compliant  

What national methods are available and are they WFD compliant?  

WFD-compliant methods are available for: Germany (DE), Ireland (IE) & United Kingdom 

(UK), France (FR), Lithuania (LT) and Latvia (LV) 

National methods with possible compliance issues: Belgium (BE), Denmark (DK), Estonia (EE), 

Netherlands (NL) and Poland (PL).  FR method did not correspond to the IC feasibility check 

(typology); LV and LT method did not pass comparability criteria; LT method did not 

demonstrate strong pressure-response relationship.  
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Member States not participating: Czech Republic (CZ), Slovakia (SK) and Luxembourg (LU) 

Are the reference and boundary communities properly described and reference values 

given? What principles have been used to set the HG and GM boundaries? 

Common reference criteria are good and well documented (with some exceptions, see below 

under ‘Weaknesses’). The boundary setting in all MSs is only partly based on ecological 

principles. An equidistant approach and expert knowledge appears to have been used in many 

MSs.  Good descriptions are provided for reference communities and communities around the 

G/M boundary.  

FR, LT, LV – methods finalized, but were not included in the IC results:  FR method did not pass 

the IC feasibility check (typology), but LV and LT methods did not pass the comparability 

criteria. 

Strengths 

The work carried out by many MS and the GIG in developing and testing metrics for lake 

phytoplankton has greatly increased the availability of harmonised data and delivered robust 

quantitative phytoplankton responses to eutrophication pressure in high alkalinity lakes.  

Weaknesses/gaps 

• Many lake types in region not covered by IC e.g. deep lakes, low and medium alkalinity 

lakes; possibly some geographical biases in type distributions (i.e. some MS have a 

higher proportion of some lake types), but datasets collated were large and covered many 

MS and, therefore, they should be representative of these common lake types.  So the IC 

results for these lake types are sound, but there are still relatively large numbers of lakes 

within the GIG that may not be well represented .  

• Bloom metrics are missing in nearly all MS methods; justification is unacceptable given 

WFD requirements and the relatively high incidence of algal blooms in many lakes in the 

region 

• BE-FL , DK, NL  & PL  do not appear to define reference conditions adequately or need 

to provide further information on how they did 

• Methods from BE, EE, PL  and LT are weak and less comparable 

• Czech Republic, Slovakia and Luxembourg need to provide details of how they propose 

to monitor their lakes and reservoirs 

To what extent are the objectives of intercalibration achieved? 
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The CB GIG is diverse, but many MS appear to have made little progress in the last 10 years 

despite the availability of much better assessment schemes, as demonstrated by other MS and 

GIGs. There are many gaps (see above). However, GIG reference conditions seem to be properly 

defined and a few MS methods are relatively strong and appear to satisfy the IC criteria (DE, IE, 

UK).  Other MS methods (BE, DK, EE, NL & PL) are technically adequate, but there are issues 

over whether they are WFD-compliant. 

 

2.2.1.4  LAKES: Phytoplankton- Eastern Continental 
 

Reviewer Justification for Matrix Summary: LAKES:  Phytoplankton- Eastern Continental 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 2 Minimal explanation Agree 

Geographical scope 2 Many lake and reservoir types in region will not 

be represented by this IC type 

Agree; only 1 of 5 lake types 

ICd 

MS participation  3 2 MS out of 3 participated  

National Methods 1 No national methods are finalized; Neither 

richness nor diversity are likely to have a strong 

or linear relationship to pressure but both are 

included in RO method. Methods to establish 

RC are deficient for both RO and HU. 

Agree 

Feasibility Check 

(pressure-response 

relationships) 

3 Some demonstration of pressure-response 

relationships  

Disagree- Recommend score 

be lowered to 2.  Incomplete 

gradient due to missing 

reference conditions.  This 

contributes to indistinct 

demonstration of response 

across a full gradient. 

Datasets 1 Poor- major deficiencies in data quality criteria;  Agree; data quantity is also 

very low. GIG states that 13 of 

the 26 sites in the common 

dataset are from “High” status 

lakes but this is not credible 

due to absence of reference 

conditions. 

IC Reference 

conditions and 

Benchmarking 

1 Both HU & RO do not appear to define 

reference sites adequately or identify sufficient 

numbers.   

Agree; Reference conditions 

are lacking so RC was derived 

by expert judgment, but 

without explanation or 

justification. HU+RO yielded 

only 4 “reference sites”. 

Resulting pressure/response 

criteria do not credibly 
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represent “Good” status (e.g., 

TP<250 µg/l; TN <2050 µg/l; 

secchi “usually > 1.5 m”; Chl-

a set equivalent to a 

concentration above which 

DO depletion would occur at 

3m. depth ). Additional 

boundaries set via equidistant 

division from this very poor, 

“best available” benchmark. 

Community 

Descriptions 

2 minimal Poor availability of RC 

inhibited ability to describe 

boundary communities 

Comparability 

Analysis  

3   

Overall impression 2 IC was flawed. The main weakness in this GIG 

is the lack of true reference sites and their 

adoption of a “best-available” approach - 

assuming these were high status.  The 

“alternative benchmarking” approach should 

have been adopted. 

Agree; boundaries do not 

comply with WFD normative 

definitions 

Reviewer Assessment: Reject; All MS need to complete. I do not think the results are 

acceptable as I think reference conditions need to be defined better.  

What national methods are available and are they WFD compliant?  

WFD-compliant methods are available for: None 

National methods with possible compliance issues: Hungary (HU) & Romania (RO) 

National methods not finalised:  None 

Member States not participating: Bulgaria (BU) 

Are the ref and boundary communities properly described and reference values given? 

What principles have been used to set the HG and GM boundaries? 

Common reference criteria are questionable (very high TP threshold) and not well documented.  

Expert judgment was the key approach used to establish reference conditions and data from only 

4 reference sites were available. A mixture of statistical, ecological and expert judgment 

approaches have been used to set boundaries, but the approaches are poorly described.  Good 

descriptions are provided for reference communities but not communities around the G/M 

boundary.  

Strengths 
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Despite a late start, some effort has gone in to developing and testing metrics for lake 

phytoplankton in this region.  There is now a reasonable harmonized dataset and some quantified 

responses to eutrophication pressure for the common IC type. 

Weaknesses/gaps 

• Many lake and reservoir types in region will not be represented by this IC type e.g. lakes 

deeper than 5 m and reservoirs 

• Both HU & RO do not appear to define reference sites adequately or identify sufficient 

numbers.  Modeling or paleodata should have been explored as options to establish 

reference condition in the absence of reference sites. 

• Methods from RO are particularly weak and not overly comparable with many other 

methods in Central Europe 

• Reporting was poor on many issues 

• Bulgaria needs to provide details of how they propose to monitor their lakes and 

reservoirs 

To what extent are the objectives of intercalibration achieved? 

The main weakness in this GIG is that reference condition has not been properly defined. Instead 

they have adopted a “best-available” approach - assuming these were high status.  For this reason 

I believe IC was flawed. 

 

2.2.1.5  LAKES: Phytoplankton -Mediterranean 
 

Reviewer Justification for Matrix Summary: LAKES:  Phytoplankton- Mediterranean 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 4   

Geographical scope 3 Natural lake types not covered- IC was 

conducted for reservoirs 

 

MS participation  3 Some MS did not bring IC to completion  

National Methods 3 Some national methods may not be compliant 

and some are not finalized 

 

Feasibility Check 

(pressure-response 

relationships) 

4   

Datasets 3 There is bias in the IC dataset with 122 of 179 

reservoirs from ES (68%) whereas there is only 
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1 reservoir from GR (0.6%) and only 6 from 

France (3%). However, each country’s methods 

are applied to the whole MED-GIG dataset, so 

their method is tested on all MED-GIG data and 

so I do not think it raises a significant problem 

for IC. 

IC Reference 

conditions and 

Benchmarking: 

4   

Community 

Descriptions 

4 A good description is given of the reference 

communities in terms of biomass and taxonomic 

composition but the communities are not 

described for the G/M boundary. 

Comment: A description 

of G/M boundary 

conditions is provided for 

siliceous wet reservoirs 

and calcareous reservoirs 

in TR p. 24-25. 

Comparability 

Analysis  

4   

Overall impression 3  Agree 

 

Reviewer’s Assessment: Accept but close gaps; Requires further clarification from GIG lead; I 

think the results are acceptable for the reservoir types from CY, ES, IT & PT, although I 

recommend ES consider using actual cyanobacteria biovolume as a bloom metric instead of % 

cyanobacteria. The reservoir methods from FR, RO cannot be recommended for acceptance as 

they did not complete IC and failed comparison with the pseudo-common metric on two criteria: 

1) their slope was less than 0.5 and their r2 was less than 0.5*r2 of the best metric (NMASRP) 

(Annex 14) RO also need to check whether their “best available” MEP sites are comparable to 

the rest of the GIG. The least comparable approach is the RO method, which does not include a 

strong composition-based index, but does include metrics for species richness and diversity. The 

latter are not included in other MS methods, and so I agree with the GIG report that the RO 

method is not so comparable. Also, to include both richness and diversity is rather excessive as 

richness is an element of the diversity index and neither show a strong relationship with pressure. 

I would strongly recommend that RO consider the following improvements to their national 

metric: 1. Adopt one of the MED-GIG genera/species-based indices as a composition metric – 

calibrated for RO 2. Do not use diversity & richness metrics as they show little relationship with 

pressure 3. Consider using actual cyanobacterial biovolume as a bloom metric, as in CY, IT 

and PT.  

What national methods are available and are they WFD compliant?  

WFD-compliant methods are available for: Cyprus (CY), Spain (ES), Italy (IT) & Portugal (PT) 

National methods with compliance issues:  Romania (RO) 

National methods not finalised:  Greece (EL), France (FR) 
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Member States not participating: All MS participated to some extent, though FR and RO have 

problems with national methods, as noted above. 

Are the ref and boundary communities properly described and reference values given? 

What principles have been used to set the HG and GM boundaries? 

Common GIG criteria for sites at Maximum Ecological Potential (MEP) are good and well 

documented. The boundary setting in all MSs is generally based on ecological and statistical 

principles. A good description is given of the reference communities in terms of biomass and 

taxonomic composition but the communities are not described for the G/M boundary.  

Strengths 

A great deal of work was carried out by most of the MSs in this GIG.  This has greatly increased 

the availability of harmonised data and delivered robust quantitative phytoplankton responses to 

eutrophication pressure in Mediterranean lakes.  IC boundaries are generally very comparable 

between MSs.   It is very clear that CY, ES, IT & PT put in a lot of work in the past 2 years and 

the IC process was very well coordinated. 

Weaknesses/gaps 

• Bloom metrics are missing for France (FR), Greece (GR) and Romania (RO) and 

technically also for Spain (ES) – although they include % cyanobacteria as a composition 

metric; justification is unacceptable in relation to WFD requirements and possibility to 

use exclusion rules. 

• RO  does not appear to define MEP sites acceptably and its metrics show only a weak 

response to pressure.  The FR method also appears weak in relation to the pseudo-

common metric. 

• Some natural lakes and reservoirs within the MED-GIG do not fall within the IC types, 

e.g. shallow lakes and reservoirs (<15m mean depth) 

To what extent are the objectives of intercalibration achieved? 

There are some weaknesses and gaps (see above). However, MEP seems to be properly defined, 

most of the MS methods are relatively strong, the IC dataset is moderately good, and the overall 

results in terms of boundary setting and method comparability appears to satisfy all the IC 

criteria for CY, ES, IT & PT.   The FR & RO methods, which did not complete IC, failed 

comparability criteria so methods were withdrawn. 

 

 



 

 107 

2.2.1.6  LAKES: Phytoplankton- Northern 
Reviewer Justification for Matrix Summary: LAKES:  Phytoplankton- Northern 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer Comments 

Quality of Reporting 4   

Geographical scope 3   

MS participation  4   

National Methods 3 SE-quality of the current assessment 

scheme needs improvement; UK- 

consider open water sampling; IE- 

question if the EQR > 1 is compliant 

 

Feasibility Check 

(pressure-response 

relationships) 

4   

Datasets 4 Comprehensive dataset  

IC Reference 

conditions and 

Benchmarking: 

4  Comment: GIG has a sufficient 

number of reference lakes and 

reasonable pressure criteria for 

reference conditions (e.g.,  TP < 

20µg/l, Chl-a <10 µg/l) 

Community 

Descriptions 

4  Good, ecologically descriptive 

content and type-specific analysis 

of pressure-response across the 

gradient. 

Comparability 

Analysis  

4   

Overall impression 3 The IC exercised increased the 

availability of harmonised data and 

delivered robust quantitative 

phytoplankton responses to 

eutrophication pressure in Northern 

lakes. Boundaries are comparable. 

Some weaknesses (SE) and gaps 

(lacking bloom metrics; some typology 

gaps) 

Agree 

Reviewer’s Assessment: Accept but close gaps; requires further clarification from GIG lead.  In 

general I think the results are acceptable, although I recommend the following concerns are 

addressed: Sweden: Improve the quality of the current Swedish assessment scheme – if 

necessary adopt other MS metrics with better relationships to pressure (e.g. Chlorophyll, NO 

PTI, and actual cyanobacteria abundance). Also, Sweden should consider using ecological or 

sustainability thresholds for boundary setting and max. EQR greater than 1 Ireland: Include a 

bloom metric, unless it can be demonstrated that it significantly reduces confidence in 

classification. UK: consider open water sampling to ensure consistency with every other Member 

State (and reduce risk of edge contamination), otherwise demonstrate representativeness of 

edge/outflow sampling when compared with open water samples.  
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What national methods are available and are they WFD compliant?  

WFD-compliant methods are available for: Finland (FI), Ireland (IE), Norway (NO) & United 

Kingdom (UK) 

National methods with compliance issues:  Sweden (SE) 

National methods not finalised:  None 

Member States not participating: None 

Are the ref and boundary communities properly described and reference values given? 

What principles have been used to set the HG and GM boundaries? 

Common GIG pressure criteria for reference lakes are good and well documented. The boundary 

setting in all MSs is generally based on ecological and statistical principles. A good description 

is given of the reference and G/M communities in terms of biomass and taxonomic composition.  

Strengths 

A great deal of work was carried out by most of the MSs in this GIG.  This has greatly increased 

the availability of harmonised data and delivered robust quantitative phytoplankton responses to 

eutrophication pressure in Northern European lakes.  IC boundaries are generally very 

comparable between MSs.   The IC process was very well coordinated. 

Weaknesses/gaps 

• The SE method was clearly weaker than other MS methods in relation to the common 

metric for LN3a, LN5 and LN6a lake types – and for LN2a lakes the SE method failed on 

one IC comparability criterion 

• A bloom metric is missing from IE; justification is unacceptable in relation to WFD 

requirements and possibility to use exclusion rules. 

• Many natural lakes and reservoirs within the N-GIG do not fall within the IC types, e.g. 

very shallow lakes, high alkalinity lakes, high altitude lakes, deep moderate alkalinity 

lakes 

To what extent are the objectives of intercalibration achieved? 

There are some weaknesses and gaps (see above). However, reference conditions seem to be well 

defined, most MS methods are relatively strong, the IC dataset is very comprehensive, and the 

overall results in terms of boundary setting and method comparability appears to satisfy all the 

IC criteria.  The only exception is the method from Sweden. 
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2.2.2  LAKES: Macrophytes  

2.2.2  Lakes: Macrophytes Cross GIG Summary  
 

LAKES-Macrophytes: Cross-GIG Summary Points 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points 1) IC effort has improved macrophytes 

assessment methods and monitoring programs; 

2) Knowledge transfer has increased with 

resulting technical advances among less 

experienced MSs 

 

Weaknesses and 

gaps 

1) Most GIGs had difficulty defining reference 

conditions  

2) Linkage between dominant pressures by lake 

types (eg, size), and macrophytes community 

function was not well-developed. 

3) Weak scientific justifications for important 

gaps, (e.g., failure to link macrophytes and 

phytobenthos (see Reviewer Statement in Section 

2.1.1 ); why primary focus restricted to 

taxonomic metrics, little on abundance; why 

focus on certain pressures and exclude others) 

4) Focus on only 1 or a few pressures to the 

exclusion of others such as hydromorphology, 

sediment quality, etc 

 

4) Comment:  Elucidation of pressure 

response relationships is an advanced 

program skill.  It requires extensive, 

high quality, spatially and temporally 

co-occurring, physical, chemical and 

biological datasets .
25

  
26

  It seems 

appropriate to me to first concentrate on 

one well-known pressure-response 

relationship during IC, and to move on 

to develop an understanding of other 

relationships as datasets improve and 

the science develops.   

Ongoing work should be directed to 

better analysis of pressure-response 

relationships and findings should be 

presented graphically. 

Overall Impression Most gigs have gaps or weaknesses in the TR 

reporting that should be clarified; some of these 

gaps are minor, others are major, depending on 

the GIG group.  In most TRs there is a general 

lack of scientific justification of why for example 

abundance or phytobenthos is not included in the 

IC and quantified data analysis of pressure-EQR 

is not reported, making it very difficult to assess 

the validity of the H/G and G/M boundaries.  

The IC exercise represents a 

considerable level of accomplishment 

for this BQE. 

 

                                                 
25

 U.S. EPA (Environmental Protection Agency). 2010. Causal Analysis/Diagnosis Decision Information System (CADDIS). Office of Research 

and Development, Washington, DC. Available online at http://www.epa.gov/caddis 

26
 Yoder, C.O. and M.T. Barbour. 2008. Critical technical elements of state bioassessment programs: a process to evaluate program  rigor and 

comparability. Environ Monit Assess DOI 10.1007/s10661-008-0671-1 

http://www.epa.gov/caddis
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Note: See also Section 2.1.1 Reviewers’ general statement on the need for harmonization of 

Phytobenthos and Macrophytes 

The IC exercise has forced MSs to start/improve monitoring programmes.  MSs have had to 

define and formalize assessment methods for the BQE and this has been valuable. The IC has 

created an exchange of knowledge between MSs within GIGs.  A beneficial outcome is that less 

advanced MSs have been helped by the expertise of other MSs, allowing them to set-up national 

methods relatively quickly. The IC has improved knowledge on macrophytes in aquatic systems 

throughout Europe. For most GIGS there is no clear link between the IC-type and macrophyte 

community functioning. For example, the potential effect of lake size on macrophyte 

communities is not included in the CB-GIG IC type LBC2 and the Nordic GIGs. Most GIGs do 

not make a link to phytobenthos. There is a general lack of (quantified) information/description 

on general macrophyte community ecological functioning in GIG types in response to dominant 

pressures. As a result the IC is a rather 'formal' procedural checking of boundaries without giving 

much insight in the ecological functioning of the system. Most TRs lack scientific justification 

on: 

 the reason for the absence of a link to phytobenthos 

 the reason for the focus on taxonomic metrics only 

 the reason for excluding or not assessing certain (multi-) pressures that are known to be 

relevant for macrophytes: hydromorphology, sediment quality  

 how a quantified definition of ‘other pressures’ such as general degradation can be made 

in order to provide good starting point for IC  

 the boundary setting choices (e.g. why either ecological or statistical approach was 

chosen)  

In general the TRs lack a QUANTIFICATION OF PRESSURE-RESPONSE CURVES / data 

representation and description of macrophyte communities, which make it difficult to understand 

the boundary setting.  
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2.2.2.1  LAKES: Macrophytes Summary Matrix 
 

 Lakes GIG/BQE Macrophytes 

 

4 

 

3 

 

2 

 

1 

  

Ranking 

 

Item 

 

Item specification 

 

GIG 

 

 

 

Alpine 

 

Central Baltic 

 

Eastern Continental 

 

Mediterranean 

 

Northern 

Quality of Reporting Does the quality of the reporting 

affect reviewer’s ability to 

determine the scientific validity 

of the product? 

4  Reporting is complete, decisions are fully documented 

and well justified; references are provided, explanations 

are thorough 

3  Mostly complete; some gaps in documentation, 

justification or references, for some aspects 

2  Major deficiencies in reporting quality of some aspects 

inhibit interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough 

report; unable to assess scientific validity of the approach 

3 4 2 3 4 

Geographical scope Is the intercalibration of water 

types sufficient to ensure that 

final results are representative of 

the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the 

GIG are covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

4 3 1 1 4 

MS participation Is the number of MS participating 

sufficient to ensure that final 

results are representative of the 

GIG? 

4  75%-100% of 

MS  

3  50%-74% of MS  

2  25%-49% of MS 

1  0-24% of MS 

List of MSs that did not produce 

final results: 
4 4 4 2 4 

National Methods Are the national assessment 

methods sufficiently compliant 

with criteria to accomplish the IC 

objectives, including WFD 

compliant boundary values? 

4  All methods are as compliant as possible, given the 

current state of ecological knowledge 

3  Some gaps are noted but the majority of MS methods 

are sufficiently compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria 

that detract from accomplishing objectives 

4 4 1 1 4 

Feasibility Check (pressure-

response relationships) 

 

Have all assessment methods 

been shown to exhibit 

scientifically sound pressure-

response relationships for at least 

one important pressure? 

4  Sensitivity to at least one important pressure has been 

demonstrated for all or nearly all methods 

3  Some gaps are noted but the majority of methods have 

been shown to be sufficiently sensitive to pressures to be 

scientifically valid 

2  Gaps exist in demonstrating sensitivity of most 

methods to relevant pressures 

1  Major deficiencies in demonstration of pressure 

response relationships that detract from accomplishing 

objectives 

 

 

 

 

 

4 4 1 2 4 

Generalist 

Reviewer 

score=3 

Generalist 

Reviewer 

score=3 

Generalist 

Reviewer 

score=3 

Generalist 

Reviewer 

score=1 

Generalist 

Reviewer 

score=3 

Generalist 

Reviewer 

score=3 
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Item 

 

Item specification 

 

GIG 

 

 

Alpine  

 

Central Baltic 

 

Eastern Continental 

 

Mediterranean 

 

Northern 

Datasets Are the datasets used for IC of 

sufficient size and quality to carry 

out the comparison? 

4  All MS and Common datasets comply with size and 

data quality criteria  

3  Some gaps are noted but the datasets are sufficiently 

compliant to accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and 

data quality criteria that detract from accomplishing 

objectives 

4 4 1 1 4 

Reference and Benchmarking Are all reference conditions  (or 

continuous or alternative 

benchmarks) defined with 

sufficient scientific rigor to carry 

out the objectives of the IC?  

4  The chosen approach is sufficiently scientifically sound 

to accomplish the IC objectives  

3  Some gaps are noted but most are sufficiently 

scientifically sound to accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract 

from accomplishing objectives 

4 4 1 2 4 

Community 

Descriptions 

Have the ecological attributes of 

the GM boundary communities 

been adequately described to 

ensure conformity to WFD 

Annex V normative definitions of 

good and moderate status 

communities ? 

4 All boundary communities have been narratively 

characterized with thorough descriptions conforming to 

WFD normative definitions,  such that a clear 

understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities 

have been narratively characterized and comply with 

WFD Annex V, but gaps exist or characterization is 

primarily via metric values and numbers, rather than  

description 

2  Boundary communities are described, but are 

significantly divergent from WFD Annex V normative 

definitions, or are  only quantitatively described via 

metric values and numbers  

1 Neither boundary communities nor good and moderate 

status communities are described for any type.  

4 3 1 3 4 

Comparability Analysis Has the comparability analysis 

been done with sufficient rigor to 

accomplish the IC objectives? 

 

4  Comparability analysis is scientifically sound and all 

MS boundary values have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS 

boundary values are sufficiently harmonized   to 

accomplish the comparability objectives 

2  Only a part of the MS boundary values have been 

harmonized and comparability is not ensured for the 

remainder 

1Major deficiencies in comparability analysis that detract 

from accomplishing the comparability objectives 

 

4 4 2 4 4 

Overall impression What is your overall impression 

of the completeness and scientific 

quality of this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically 

justified, given the current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives 

have been achieved for the majority of MSs or the GIG as 

a whole  

2  While progress has been made, there are significant 

gaps that are not justified 

1 major deficiency in completeness and poor quality with 

clear deviations from IC guidance. 

3 3 1 4 4 

 

Generalist 

Reviewer 

score=3 

Generalist 

Reviewer 

score=3 

Generalist Reviewer IC 

not possible due to 

small number of 

natural  lakes per type 

Generalist 

Reviewer 

score=1 

Generalist 

Reviewer 

score=1 
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2.2.2.2  LAKES: Macrophytes- Alpine 
Reviewer Justification for Matrix Summary: LAKES:  Macrophytes- Alpine GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer Comments 

Quality of Reporting 3 Lacks justification for why 

macrophytes and phytobenthos 

were not combined; Phase I gaps 

not adequately addressed in Phase 

II report.  

 

Geographical scope 4 Good  

MS participation  4 Good  

National Methods 4 See Section 2.1.1 Reviewers’ 

general statement on the need for 

harmonization of phytobenthos and 

macrophytes 

Reviewer score of 4 is difficult to 

justify given the critique of failure to 

harmonize full BQE methods. See 

Generalist Reviewer response in 

Section 2.1.1.   

Feasibility Check 

(pressure-response 

relationships) 

4 Good; could be improved by charts 

and graphs to illustrate response 

Disagree- recommend lowering score 

to 3. 

No justification for lack of examination 

of other pressures; no graphical 

presentations of response. 

Datasets 4 Good; methods and data are 

comparable 

 

IC Reference 

conditions and 

Benchmarking: 

4 Good Disagree- recommend lowering score 

to 3. TR p. 2, reports that SL has 

existing reference condition lakes; the 

phytobenthos TR, Fig 1 p. 12 reports 

that SL is an “outlier”- it plots at the 

very low end of the TP pressure axis 

and the very high end of the EQR axis.  

This observation should be further 

explored as a source of true minimally 

disturbed reference condition data.  

Community 

Descriptions 

4 Good Disagree- recommend lowering score 

to 3 Minimal effort. TR has not offered 

any ecological description of reference 

or High status communities, only G/M 

boundary communities.  Even in 

absence of a robust, minimally 

disturbed lake dataset taxonomic and 

structural expectations for High status 

communities could have been modeled 

from historical archives or described 

from individual lakes in minimally 

disturbed condition (e.g., see section 

2.2.5.2 for ALP GIG lake fish). TR p. 

2, reports that SL has existing reference 
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condition lakes. Describing High 

ecological status boundaries via 

taxonomic, sensitivity, species trait or 

structural information is of immense 

value and importance to future 

ecological researchers and water 

resource managers. 
27

 

Comparability 

Analysis  

4 Good adjustment of boundary bias, 

class agreement 

 

Overall impression 3 Accept; straight-forward IC with 

good final results 

Agree with score of 3 for overall 

impression but recommend lowering 

other scores as indicated 

 

Note: See also Section 2.1.1 Reviewers’ general statement on the need for harmonization of 

Phytobenthos and Macrophytes 

The two common lake types in Alpine GIG differ formally only in description of depth. Per JRC, 

it appears that actually they also differ in trophic state in reference condition. This information is 

not included in the Technical Report of macrophytes and no clear distinction is made in the IC 

effort for this BQE between the lake types and effect that this trophic state has on the pressure 

gradient and boundaries.  

Given the small geographic area this GIG deals with, the coverage of the GIG and the data is 

sufficient. The national methods and data acquisition are very comparable in nature and as a 

result the IC was relatively straight forward and finalized with good results, fitting the criteria of 

r
2
 and slope.  

Some open issues from the first phase Technical Report, such as the assessment of vegetation 

depth limit metric, effects of water level fluctuation and impact of individual species has not 

been furthered in phase 2.  

No justification on why phytobenthos was not combined with macrophytes. Technical Report 

states that phytobenthos is IC-ed separately, but not why. 

 

 

 

 

                                                 
27

 Davies and Jackson 2006 
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2.2.2.3  LAKES: Macrophytes- Central Baltic 
 

Reviewer Justification for Matrix Summary: LAKES:  Macrophytes- Central Baltic GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 4 Good  

Geographical scope 3 Adequate but only two of three identified types 

have been ICd 

 

MS participation  4 Good  

National Methods 4 Good Disagree- recommend 

lowering score to 3. Reviewer 

score of 4 is difficult to justify 

given the critique of lacking 

abundance aspect and many 

MS non-agreed methods. 

Feasibility Check 

(pressure-response 

relationships) 

4 For all MS except for LV and DK, quantitative 

information is provided in tables showing 

significance of pressure relationship 

Disagree- recommend 

lowering score to 3. 

Eutrophication focus- 

examination of other pressures 

only by some MS; TR has no 

graphical presentations of 

response. 

Datasets 4 Large dataset for 2 types, moderate for one type; 

good coverage of gradient for 2 types 

 

IC Reference 

conditions and 

Benchmarking: 

4 Common benchmark used due to inadequate 

number of reference sites 

 

Community 

Descriptions 

3 Descriptions and analysis provided in annex are 

thorough 

Agree -contains a thorough 

discussion and taxonomic 

information, ie, species that 

are representative of different 

ecological status classes 

Comparability 

Analysis  

4 Good Disagree- recommend 

lowering score to 3. Methods 

are not finalized/formally 

agreed for some MS; 

boundaries for some MS still 

need to be adjusted (eg, LT) 

Overall impression 3 Accept Agree with score of 3 for 

overall impression but 

recommend lowering other 

scores as indicated 

 

Note: See also Section 2.1.1 Reviewers’ general statement on the need for harmonization of 

Phytobenthos and Macrophytes 
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Ten MSs are contributing to the IC of CB GIG for macrophytes, all with sufficient data for the 

intercalibrated lake types LCB1 and LCB2. The general response to eutrophication pressure 

(expressed as TP) is well harmonized and documented (despite not yet finally approved by 

national authorities). Other pressures are not intercalibrated and maximum depth of colonization 

might have contributed valuable information not detected through species composition.  

The Macrophyte Technical Report gives sufficient justification as to why phyto-benthos is not 

included in the assessment.  

Three common IC types are defined, of which 2 are intercalibrated (LCB1, LCB2). LCB3 is not 

intercalibrated due to lack of data and geographical differences. LCB1 and LCB2 are very broad 

type that do not necessarily fit the needed level of detail for a proper assessment of macrophyte 

response to a pressure. For instance the effect of lake size and stratification is not included in the 

description, but might play a strong role in lake functioning. Lake size is a required item in the 

Annex 2 of the WFD. 

It might be considered to do a partial intercalibration for LCB3 results for those MSs that have 

these lakes (and sufficient data) available with the exception of FR as it is geographically further 

away from the other relevant MSs. 

 

2.2.2.4  LAKES: Macrophytes- Eastern Continental 
 

Reviewer Justification for Matrix Summary: LAKES:  Macrophytes- Eastern Continental GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer Comments 

Quality of Reporting 2 Weak as compared to the efforts of 

some other GIGs 

 

Geographical scope 1 Only one lake type ICd Disagree-Recommend raising 

score to 2. Dataset is mainly 

comprised of Romanian data but all 

MS assigned to the GIG 

participated to some extent and all 

shared this lake type. 

MS participation  4 Only 3 MS in this GIG, all 

participated 

 

National Methods 1 Poor documentation; not finalized  

Feasibility Check 

(pressure-response 

relationships) 

1 Weak due to non-final methods and 

data quantity 

 

Datasets 1 Data quantity and geographic 

coverage is limited 

Agree- limited geographical 

coverage. Primary source of data is 

from HU (87 lakes) with 9 from RO 

and 1 from BG. 

IC Reference 

conditions and 

1 Unclear how boundaries were set  
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Benchmarking: 

Community 

Descriptions 

1 Lacking detail  

Comparability 

Analysis  

2 Not clearly or convincingly presented  

Overall impression 1 Reject- methods not finalized,  

insufficient data, unclear reporting  

Agree 

 

Note: See also Section 2.1.1 Reviewers’ general statement on the need for harmonization of 

Phytobenthos and Macrophytes 

It would be necessary to clarify the method and boundary setting procedure, including a more 

thorough data analysis of a larger data set (more balanced over countries). EC-GIG might look 

into the work done by CB GIG and Northern GIG to see level of detail required for good 

reporting. 

Recent progress has been made in development and standardization of methods.  Also positive is 

that the compiled database, though dominated by Hungarian data, has enabled the GIG to 

demonstrate some pressure-response relationships.  The EC-GIG macrophytes could only be 

intercalibrated for EC1 lake type, as this is the only lake type shared between the three 

participating MSs HU, BG and RO.  

The description of the national methods (1 for HU, which will be adopted by RO, and 1 for BG) 

are lacking scientific underpinning and are unclear in how the boundary setting procedure was 

created. Also, the available documents on the description of the national methods are not 

showing any data on which the assessments were based. In general the description of, and the 

comparison of national methods is poor and the number of data points provided by RO and BG is 

too limited for proper IC.  

In the IC exercise the dataset is predominantly filled by HU. It is recommended that RO and BG 

add more data to the dataset to make it more balanced. 

More work is needed for this GIG to provide suitable and justified IC results (this was also 

indicated by the MSs themselves in the MS6 report). 
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2.2.2.5  LAKES: Macrophytes- Mediterranean 
 

Reviewer Justification for Matrix Summary: LAKES:  Macrophytes- Mediterranean GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 Good scientific justifications provided to 

explain gaps and lack of success 

 

Geographical scope 1 It is difficult to judge if the 1 common type 

fulfills the purpose of IC, or whether there 

are gaps because types have been neglected. 

More justification is needed. Also, such a 

broad type might be rather difficult to 

intercalibrate. 

 

MS participation  2 3 countries out of 7 participated  

National Methods 1 National methods are poorly described  

Feasibility Check 

(pressure-response 

relationships)  

2 National methods address different pressures Disagree-Recommend 

lowering score to 1. No 

pressure response 

relationships were shown by 

MS. 

Datasets 1 Low number of available lakes, some 

missing biotic data; GIG concluded IC not 

feasible due to limited data 

 

IC Reference 

conditions and 

Benchmarking: 

2 MS provided qualitative descriptions of 

reference only;  

Disagree-Recommend 

lowering score to 1. Though 

MS selected reference sites, 

no benchmarking exercise 

could be performed. 

Community 

Descriptions 

3 Moderately extensive effort for ES  Comment- Given difficulties 

of ecological differences 

within the one type and 

limited dataset the GIG 

made an effort to provide a 

useful taxonomic 

characterization of boundary 

communities. 

Comparability 

Analysis  

4 Lack of success is scientifically justified 

given poor data resources 

Disagree-Recommend 

lowering score to 1. In spite 

of good effort and scientific 

justifications for lack of 

success, comparability 

analysis was not performed. 

Overall impression 4 Unsure. GIG has made considerable effort No score is given. In spite 

of good effort IC was not 

possible.  GIG provided 

scientifically valid 

justification for lack of 

success. 
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Note: See also Section 2.1.1 Reviewers’ general statement on the need for harmonization of 

Phytobenthos and Macrophytes 

The MED GIG consists of many MSs, and all have joined in the IC work to define common IC 

typology.  However, the GIG has admitted that it was not possible to complete the IC and they 

have provided scientific justifications for this.  Given the ecological differences between lakes of 

various sections of the GIG it appeared very difficult to define common lake types that were fit 

for IC. Only a few lakes were available that fitted the IC lake type description for the final lake 

type defined. As a result only FR, IT and ES joined in the final justification for the IC of 

macrophytes for this single lake type, taking into account that ES lakes are sometimes smaller 

than the 50 ha taken as a formal WFD required minimum size.  

 Sampling methodology differs considerably between countries and focuses on different types of 

pressures (ES focuses more on hydro-morphological pressures and IT and FR more on 

eutrophication and general habitat degradation). Participating MSs consider the lack of data a 

serious problem for the intercalibration and have therefore concluded that proper intercalibration 

was not feasible. The main reasons for this are well explained and justified in the TR, MS6 and 

Annex reports.  Consequently, individual pressure response relationships are not reported for any 

MS in quantitative terms in the Technical Report, Milestone 6 Report or Annexed documents.  

MS used their own qualitative methods for reference conditions because ecological differences in 

functioning between the lakes and available reference sites were large. The description of 

reference communities per country is moderately extensive for ES but poor for FR and IT (4 

lines on page 11).  

In conclusion it appears that the GIG has placed considerable effort to try intercalibrating their 

lakes. Unfortunately, due to the large difference between lakes, limited data due to the small 

number of type-specific lakes present in the region, and differences in perceived pressures and 

sampling and assessment methodologies, intercalibration following the desired procedure was 

not possible. An alternative method was proposed by coordinating a joint field campaign in 

summer 2011.  This approach, however was also finally deemed unsuitable as the (ecological) 

differences between lakes could not be solved by a standardized method of sampling. The GIG 

has well justified and documented their efforts to intercalibrate their methods and it appears it is 

not the lack of will to intercalibrate, but the lack of appropriate sites in this GIG that makes 

intercalibration impossible. 

As work continues, recommend adding more quantified graphs (if necessary per country) on the 

various pressure gradients and EQR values for the lakes available, to show how different the 

lakes are.  
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2.2.2.6  LAKES: Macrophytes- Northern 
 

Reviewer Justification for Matrix Summary: LAKES:  Macrophytes- Northern GIG 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 4 Clear and concise analysis of their data and 

knowledge; sound justifications 

 

Geographical scope 4 N-GIG is a well-defined area and all relevant 

MSs are participating in the IC. The main 

surface water types are covered in the IC. 

 

MS participation  4 All MS contributed   

National Methods 4 All national methods are sufficiently well 

described; justification  is given for lack of 

abundance parameter 

Disagree- Recommend 

lowering score to 3. 

Taxonomy is included in all 

national methods but 

abundance is lacking in NO 

and SE, FI only relative 

abundance. Full BQE not 

ICd and no justification 

given. 

Feasibility Check 

(pressure-response 

relationships) 

4 For eutrophication pressure -macrophyte 

relationship is clear and well presented, both 

using statistical analysis and figures of data 

per MS. 

Disagree- Recommend 

lowering score to 3.  Focus 

on one pressure only. 

Graphs indicate some FI 

data may exist for 

hydromorphological 

pressure. 

Datasets 4 Abundant dataset was available for the 

analysis 

 

IC Reference 

conditions and 

Benchmarking: 

4 All boundaries are acceptable. Methods for 

setting reference conditions and boundaries 

well-described. Both ecological and 

statistical principles are used in boundary 

setting procedures 

 

Community 

Descriptions 

4 Reference communities have been described 

both in the TR and annex document. 

 

Comparability 

Analysis  

4 All methods have significant regressions to 

the common metrics; All boundaries are 

appropriate and well documented 

 

Overall impression 4 Accept; Work is of very high standard Agree 

 

Note: See also Section 2.1.1 Reviewers’ general statement on the need for harmonization of 

Phytobenthos and Macrophytes 
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N-GIG has provided a very clear and concise analysis of their data and knowledge on the 

macrophytes in N-GIG lakes. The justification for their decisions is well founded in scientific 

data analysis and the work is of very high standard, worth a compliment. I can recommend the 

results for acceptance by the EC. Some small issues remain open for further clarification (see 

Q8d), but I find these of minor importance. 

The IC of macrophytes in lakes in NGIG has been carried out in a careful and detailed way, 

resulting in a good quality technical report. All relevant MSs have contributed significantly to 

the analysis and an abundant dataset was available for the analysis.  

In N-GIG eutrophication is the main and only pressure addressed in the IC, to which taxonomic 

composition is responding in a clear way. FI national method used multimetric index that also 

includes hydromorphological pressures, but the other MSs do not. Abundance is not included as 

a descriptor for the BQE in the Swedish, Norwegian and Finnish assessment methods,  

although this is mentioned in the WFD as such, but justification is given why the N-gig found 

this unnecessary. There is no scientific justification given in the TR of why phytobenthos was 

excluded. The main surface water types are covered in the IC. MSs mainly distinguish types 

based on alkalinity and humic content. There is no mentioning of the potential effect of lake size, 

depth and altitude to the lake functioning in the national method descriptions, while these 

descriptors are requested by the WFD. 

All national methods are sufficiently well described, including the methods for setting reference 

conditions and boundaries. Both ecological and statistical principles are used in boundary setting 

procedures. Given the amount of data and knowledge available, it seems a missed chance for FI 

to use an equidistant division of a continuum. The ecological principles that are applied in the 

other MSs might have given additional information to the FI method, given the large similarity 

between the lakes of the different MSs. However, the reviewer has no formal objection against 

using equidistant division, as indeed a continuum along the pressure gradient is expected and 

boundary setting can be done that way from a formal point of view. 

The IC procedure was followed and a clear analysis of this process is given for boundary setting 

and adjustment thereof for all national methods in the TR.  All boundaries are acceptable. It is 

often unclear why sometimes the data analysis is carried out on IC lake type level and sometimes 

it is done on larger groups of data. 

Although the GIG recognized the need for further elaboration on uncertainty analysis in the first 

phase of IC, this has not been forwarded in the 2nd phase.  

 

 



 

 122 

2.2.3  LAKES: Phytobenthos 

2.2.3  LAKES: Phytobenthos Cross-GIG Summary 
 

Reviewer Justification for Matrix Summary: LAKES:  Phytobenthos- Cross-GIG Summary 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 2 Most TRs seem to still be draft form; brief 

or lacking GIG-specific explanations; 

combining phytobenthos and invertebrates 

caused difficulties in review. 

Agree- difficult to review due 

to lack of detail in report 

Geographical scope 2 11 of 28 MS in the Cross-GIG exercise did 

not participate resulting in a gap for south 

and eastern Europe 

Agree 

MS participation  2 11 of 28 MS in the Cross-GIG exercise did 

not participate 

Agree 

National Methods 2 Unclear/poor version-control of methods; 

See also Section 2.1.1 Reviewers’ general 

statement on the need for harmonization of 

Phytobenthos and Macrophytes 

Agree-Difficult to assess 

whether methods have 

stabilized sufficiently for X-

GIG IC.  Uneven performance 

among MS- (3 of 11 

participating MS have not 

finalized their methods); 

reference setting approaches 

are diverse and not well 

coordinated to serve the IC of 

X-GIG as a whole. TR figures 

plot common metric EQR 

(TI_EQR) with scores above 

1.  If this is correct GIG 

should explain how to 

interpret this (see comments in 

River-fish Section 2.1.5.2) 

Feasibility Check 

(pressure-response 

relationships) 

2 GIGs do not seem to hold a common 

understanding of best variables to use to 

demonstrate pressure-response 

relationships; pressure relationships are 

weak 

Disagree- Recommend 

raising score to 3 TR Figs 1 

and 2 show the common 

metric has an acceptable 

response to TP for most MS 

data. 

 

Datasets 3 Extensive data quantity but data does not 

seem to cover whole gradient and datasets 

for low, moderate and high alkalinity lakes 

dominated by UK and a few other MS. 

Dataset seems not to be representative for 

whole of Europe. There may be problems 

Agree with matrix score of 3; 

Disagree with comments.  

Dataset geographic coverage 

is somewhat unbalanced 

because 61% of the samples 

are from 2 MS. But technical 
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for the IC results. report-Table 9 shows that 81% 

of the samples are from 

national datasets that cover the 

whole gradient so the criticism 

of incomplete gradient does 

not seem justified.   

IC Reference and 

Benchmarking 

3 No common view on trophic reference 

status was evident. Exercise would benefit 

from more effort e.g. in the description of 

oligotrophic, mesotrophic or slightly 

eutrophic reference conditions, and a 

common view of ecological quality. 

Agree with comment and 

further, a score of 2 could be 

justified (see also comments 

under Community 

Descriptions). Not possible to 

assess the validity of reference 

conditions from the TR 

without consulting other 

sources of information.  No 

pressure criteria included.  

Community 

Descriptions 

3 Not fully described; some GIGs stated that 

the description of biological communities is 

not possible or necessary, because 

boundaries are described as index values 

and not by a certain taxonomic composition 

Comment: Acceptable score 

of 3 seems justified. Some 

effort has been made to 

analyze taxa occurrence at 

sites of differing pressure 

intensity. But H/G and G/M 

boundary communities are not 

well-described in the TR, nor 

is an ecological description of 

minimally disturbed reference 

communities provided. 

Comparability 

Analysis  

3 Some MS had low  r
2
 but adjustments and 

exclusions of MS were made to bring their 

boundaries into line with the common view. 

 

Overall impression 2 Most gigs have gaps or weaknesses in the 

TRs, both technical and functional. Some 

of these gaps are minor, others are major. 

While comparability may have been 

achieved, the ecological validity of the 

boundaries is in question because the 

exercise has relied on metrics developed 

using predominantly riverine taxa.   

Score 2-3; recommend that 

gaps noted for national 

methods be closed.  Also, the 

reviewer has made an 

important, and I think valid, 

criticism of an index for lakes 

that relies heavily on riverine 

taxa as indicators of lake 

phytobenthos condition.  

Further work is recommended 

with emphasis on spp with a 

clear predominance of 

occurrence in lake habitats. 

 

Reviewer Assessment: Reject; The Cross-GIG phytobenthos technical report is presented as a 

short draft only. 

The quality of the technical report is not optimal. Because the GIGs used continuous 

benchmarking it was difficult to understand the quality of reference benchmarks. The pressure 
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relationships seem to be poor. The dataset is not representative for the whole of Europe and does 

not cover the whole gradient. There is no uniform distribution of different trophic classes within 

the data set and it remains unclear which criteria they have used for reference and benchmark 

sites. The description of biological communities is lacking (for RC) or is not acceptable. The 

main point to reject the result is that they have used metrics developed in rivers for the IC of 

lakes. No typical lake species were considered and the outcome of the exercise is therefore not 

acceptable.
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2.2.3.1  LAKES: Phytobenthos Summary Matrix 
 

4 

 

 

3 

 

2 

 

1 

 

               Cross-GIG/BQE Phytobenthos 

 

 

Item 

 

Item specification 

 

Ranking 

 

Cross GIG 

Quality of Reporting Does the quality of the 

reporting affect reviewer’s 

ability to determine the 

scientific validity of the 

product? 

4  Reporting is complete, decisions are fully documented and well justified; references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or references, for some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to assess scientific 

validity of the approach 

 

2 

Geographical scope Is the intercalibration of 

water types sufficient to 

ensure that final results are 

representative of the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

 

2 

MS participation Is the number of MS 

participating sufficient to 

ensure that final results are 

representative of the GIG? 

4  75%-100% of MS  

3  50%-74% of MS  

2  25%-49% of MS 

1  0-24% of MS 

 

2 

List of MSs that did not produce final results: 

AT, BG, CY, CZ, DK, EE, EL, ES, LT,LU,LV, MT, 

NL, NO, PT, RO, SK; it´s not clear whether lakes are 

relevant in all of the listed MS; regional coverage is 

better in Northern Europe 

National Methods Are the national assessment 

methods sufficiently 

compliant with criteria to 

accomplish the IC 

objectives, includingWFD 

compliant boundary values? 

4  All methods are as compliant as possible, given the current state of ecological knowledge 

3  Some gaps are noted but the majority of MS methods are sufficiently compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria that detract from 

accomplishing objectives 

 

 

2 

  

Feasibility Check (pressure-

response relationships) 

 

Have all assessment 

methods been shown to 

exhibit scientifically sound 

pressure-response 

relationships for at least one 

important pressure? 

4  Sensitivity to at least one important pressure has been demonstrated for all or nearly all methods 

3  Some gaps are noted but the majority of methods have been shown to be sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant pressures 

1  Major deficiencies in demonstration of pressure response relationships that detract 

from accomplishing objectives 

 

 

2 

* Eutrophication was used as 

important pressure. Most of the 

relationships are poor. Special 

problems exist e.g. in DE, see 

reference Adler & Hübner 2011 

mentioned in the questionnaire 

 

Datasets Are the datasets used for IC 

of sufficient size and quality 

to carry out the comparison? 

4  All MS and Common datasets comply with size and data quality criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and data quality criteria that 

detract from accomplishing objectives 

 

3 

Reference and 

Benchmarking 

Are all reference conditions  

(or continuous or alternative 

benchmarks) defined with 

sufficient scientific rigor to 

carry out the objectives of 

the IC?  

4  The chosen approach is sufficiently scientifically sound to accomplish the IC objectives  

3  Some gaps are noted but most are sufficiently scientifically sound to accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from accomplishing objectives 

 

 

3 

* answer to benchmarking was “unclear” 

Community Descriptions Have the ecological 

attributes of the GM 

boundary communities been 

adequately described to 

ensure conformity to WFD 

Annex V normative 

definitions of good and 

moderate status 

communities? 

4 All boundary communities have been narratively characterized with thorough descriptions conforming to WFD normative 

definitions,  such that a clear understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities have been narratively characterized and comply with WFD Annex V, but 

gaps exist or characterization is primarily via metric values and numbers, rather than  description 

2  Boundary communities are described, but are significantly divergent from WFD Annex V normative definitions, or are  only 

quantitatively described via metric values and numbers  

1 Neither boundary communities nor good and moderate status communities are 

described for any type.  

 

3 

*description of communities was not 

acceptable, but at least, they´ve tried 

Comparability Analysis Has the comparability 

analysis been done with 

sufficient rigor to 

accomplish the IC 

objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary values have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary values are sufficiently harmonized   to accomplish the 

comparability objectives 

2  Only a part of the MS boundary values have been harmonized and comparability is not ensured for the remainder 

1Major deficiencies in comparability analysis that detract from accomplishing the comparability objectives 

 

3 

*the technical part of comparability 

analysis ok 

 

Generalist 

Reviewer score=3 
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Item 

 

Item specification 

 

Ranking 

 

 

Cross-GIG 

Overall impression What is your overall 

impression of the 

completeness and scientific 

quality of this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, given the current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been achieved for the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are not justified 

1 major deficiency in completeness and poor quality with clear deviations from IC 

guidance. 

2 

 

2.2.3.2 Generalist Reviewer Assessment of Member States Justifications for Omission of Lakes Phytobenthos  
 

Member 

States 

BQE Strength of 

Justification 

Conclusions #pages 

Austria Diatoms+ 

benthos 

Good/Fair Well documented with data and references but justification is mainly based on reliance 

on other, more traditional indicators of eutrophication (phytoplankton; macrophytes) 

and not based on actual evidence of lack of responsiveness of phytobenthos to 

important pressures. Therefore this is not an entirely convincing justification from a 

scientific viewpoint; however, it may be valid in terms of strategic planning for overall 

value to a monitoring program, ie, cost-benefit analysis of including this element may 

not justify its inclusion. 

17 

Estonia Diatoms Poor Insufficiently justified; no reference to data analysis; few literature citations 1 

Italy Diatoms Good Acceptable; Logical in terms of cost-benefit of the effort-my assessment is that this is 

a strategic program-development decision. GIG provided justifications for their 

reasoning from the scientific literature. Italy did make the effort to provide data on 

about 1/3 of its lakes.  They do have a plan to comply with the GIG Common Metric 

decision if it decides to use diatoms. Their approach seems justified in terms of their 

uncertainty about usefulness of diatoms for lakes and need for efficient expenditure of 

research, development and monitoring resources. 

2 

Greece Macro- 

phytes + 

diatoms 

Poor Insufficiently justified; No real justification offered and did not provide any 

information about what efforts have been made to develop these 2 BQEs. 

<1 

Generalist 

Reviewer 

score=Unsure, 2-3 
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Spain Diatoms Excellent Acceptable; Very thorough and well documented scientific justification on the basis 

that shallow Mediterranean lakes are functionally uncharacteristic of the general lake 

type addressed by the WFD; clearly presents the strengths of the alternative indicators 

(phytoplankton chl-a; macrophytes, etc); also includes a well-reasoned cost-benefit 

argument for omitting diatoms. 

8 

Latvia  Poor Insufficiently justified; Minimalist explanations, no characterization of Latvian lakes, 

nothing provided that is specific to research on Latvian lakes; no explanation of how 

this decision improves or hinders the overall combined assessment and current 

developmental efforts, i.e., there is no evidence of strategic planning or a well-

reasoned omission. 

<1 
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2.2.4  LAKES: Invertebrates 

 

2.2.4.1  LAKES: Invertebrate Summary Matrix 
 

                                                                                        GIG/BQE Benthic Invertebrates 

 

4 

 

3 

 

2 

 

1 

 

                                                                   Ranking 

 

 

Item 

 

Item specification 

 

GIG 

 

 

 

Alpine 

 

Central Baltic 

 

Eastern Continental 

 

Mediterranean 

 

Northern 

Quality of Reporting Does the quality of the 

reporting affect reviewer’s 

ability to determine the 

scientific validity of the 

product? 

4  Reporting is complete, decisions are fully documented and 

well justified; references are provided, explanations are 

thorough 

3  Mostly complete; some gaps in documentation, 

justification or references, for some aspects 

2  Major deficiencies in reporting quality of some aspects 

inhibit interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough report; 

unable to assess scientific validity of the approach 

3 

 

 

 

 

 

 

3 2 2 3 

Geographical scope Is the intercalibration of 

water types sufficient to 

ensure that final results are 

representative of the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG 

are covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

3 3 2 1 3 

MS participation  Is the number of MS 

participating sufficient to 

ensure that final results are 

representative of the GIG? 

4  75%-100% of 

MS  

3  50%-74% of 

MS  

2  25%-49% of 

MS 

1  0-24% of MS 

List of MSs that did not produce final 

results: 

EC (AT, BG) 

3 3 3 1 4 

National Methods Are the national assessment 

methods sufficiently 

compliant with criteria to 

accomplish the IC 

objectives, including WFD 

compliant boundary values? 

4  All methods are as compliant as possible, given the current 

state of ecological knowledge 

3  Some gaps are noted but the majority of MS methods are 

sufficiently compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria 

that detract from accomplishing objectives 

3 3 1 1 3 

Feasibility Check Have all assessment 

methods been shown to 

exhibit scientifically sound 

pressure-response 

relationships for at least one 

important pressure? 

4  Sensitivity to at least one important pressure has been 

demonstrated for all or nearly all methods 

3  Some gaps are noted but the majority of methods have 

been shown to be sufficiently sensitive to pressures to be 

scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to 

relevant pressures 

1  Major deficiencies in demonstration of pressure response 

relationships that detract from accomplishing objectives 

3 4 2 1 3 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=3 
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Datasets Are the datasets used for IC 

of sufficient size and quality 

to carry out the comparison? 

4  All MS and Common datasets comply with size and data 

quality criteria  

3  Some gaps are noted but the datasets are sufficiently 

compliant to accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and 

data quality criteria that detract from accomplishing 

objectives 

 

 

 

3 3 3 1 3 

 

Item 

 

Item specification 

 

GIG 

 

 

 

Alpine 

 

Central Baltic 

 

Eastern Continental 

 

Mediterranean 

 

Northern 

Reference and 

Benchmarking 

Are all reference conditions  

(or continuous or alternative 

benchmarks) defined with 

sufficient scientific rigor to 

carry out the objectives of 

the IC?  

4  The chosen approach is sufficiently scientifically sound to 

accomplish the IC objectives  

3  Some gaps are noted but most are sufficiently scientifically 

sound to accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from 

accomplishing objectives 

3 4 1 2 4 

Community Descriptions Have the ecological 

attributes of the GM 

boundary communities been 

adequately described to 

ensure conformity to WFD 

Annex V normative 

definitions of good and 

moderate status 

communities ?   

4 All boundary communities have been narratively 

characterized with thorough descriptions conforming to WFD 

normative definitions,  such that a clear understanding  of 

ecological condition is possible.  

3  Ecological condition of  some boundary communities have 

been narratively characterized and comply with WFD Annex 

V, but gaps exist or characterization is primarily via metric 

values and numbers, rather than  description 

2  Boundary communities are described, but are significantly 

divergent from WFD Annex V normative definitions, or are  

only quantitatively described via metric values and numbers  

1 Neither boundary communities nor good and moderate 

status communities are described for any type.  

3 3 3 2 3 

Comparability Analysis  Has the comparability 

analysis been done with 

sufficient rigor to 

accomplish the IC 

objectives? 

 

4  Comparability analysis is scientifically sound and all MS 

boundary values have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS 

boundary values are sufficiently harmonized   to accomplish 

the comparability objectives 

2  Only a part of the MS boundary values have been 

harmonized and comparability is not ensured for the 

remainder 

1  Major deficiencies in comparability analysis that detract 

from accomplishing the comparability objectives 

 

4 4 1 1 4 

Overall impression What is your overall 

impression of the 

completeness and scientific 

quality of this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically 

justified, given the current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have 

been achieved for the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps 

that are not justified 

1 major deficiency in completeness and poor quality with 

clear deviations from IC guidance. 

3 3 2 1 3 

Generalist 

Reviewer 

score=4 

Generalist 

Reviewer 

score=3 

Generalist 

Reviewer 

score=2 
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2.2.4.2  LAKES: Invertebrates- Alpine 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 Good Agree- good detail in 

background, justifications  and 

explanations 

Geographical scope 3 Due to various reasons intercalibration was 

possible for German and Slovenian 

eulittoral methods only; Intercalibration 

was done for limited part of countries 

Disagree- Recommend 

lowering score to 2. 

Geographic scope somewhat 

limited, though justification is 

sound 

MS participation  3   

National Methods 3  Good retention of 

genus/species taxonomy in 

common metric, for most 

groups 

Feasibility Check 

(pressure-response 

relationships) 

3 Response variables relatively weakly 

related to stressor indices for 

hydromorphological alteration in charts 

 

Datasets 3 Suitability of dataset used for 

environmental gradient  is not clear 

 

IC Reference and 

Benchmarking 

3   

Community 

Descriptions 

3 Reference communities were sufficiently 

described including examples of frequently 

found taxa. 

Agree- reference description 

rather metric-based but there 

is sufficient taxonomic and 

structural detail in descriptions 

to provide a useful 

characterization  

Comparability 

Analysis  

4   

Overall impression 3 Good overall Agree 

 

Due to various reasons intercalibration was possible for German and Slovenian eulittoral 

methods only.  

Italian method was excluded from intercalibration due to questionable WFD compliancy. I 

consider the method principles as WFD compliant. However the suitability of dataset used for 

scoring system setting (distribution along environmental gradient) is not clear. In further 

development separated scoring for oxygen and nutrients would be considered. As it is newly 

developed system it would be needed to provide more detailed evidence of pressure-response 

relationships. 
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The biological response variables (Fauna index, ICM) were relatively weakly related to stressor 

indices for hydromorphological alteration in charts. 

Continuous benchmarking based on stressor index (combining five pressure criteria) was 

applied. The offset for Germany, Austria and Slovenia has been determined using Linear Mixed 

Models. 

Reference communities were sufficiently described including examples of frequently found taxa. 

Qualitative description of G/M communities was provided without distinguishing between 

stream types. 

Option 2 was used because differences in sampling methods do not allow the application of 

option 1 and 3. German sampling method is habitat specific while SI is not. Conversion is not 

possible because of different sampling. Since the boundary bias was <0.25 class equivalent for 

high/good (H/G) and good/moderate (G/M) boundary for both eulittoral methods no adjustment 

was needed. The G/M-boundary remained at national EQRs of 0.8 and the H/G-boundary at 0.6 

for both countries. 

Intercalibration was done for limited part of countries and habitat-related methods only. 

2.2.4.3  LAKES: Invertebrates- Central Baltic 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer Comments 

Quality of Reporting 3 Report is well structured  

Geographical scope 3 Geographical gaps due to absence of 

FR, DK, PL and LV 

Disagree- Recommend lowering 

score to 2 due to geographic gaps 

MS participation  3   

National Methods 3 All required parameters are included in 

methods for most MS  

 

Feasibility Check 

(pressure-response 

relationships) 

4 Some pressure-response relationships 

seems to be weak but analyses resulted 

in findings in general trends 

 

Disagree- Recommend lowering 

score to 3. Reviewer comments 

are not consistent with score of 4. 

MSs show variable success in 

demonstrating pressure-response 

relationships- some very good 

(UK; NL) some less convincing 

(LT; DE for TP) 

Datasets 3 All countries being involved in IC 

contributed with balanced datasets 

representing moderate number of sites 

 

IC Reference and 

Benchmarking 

4   

Community 

Descriptions 

3 Biological communities at reference 

sites were described in terms of some 

Disagree- Recommend raising 

score to 4- TR Section 8 shows 
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metrics results of analyses of taxon 

occurrence across gradient from 

high-good to bad status, provides 

good discussion of taxonomic, 

structural and functional 

characteristics of type-specific 

reference and G/M boundary 

communities. 

Comparability 

Analysis  

4   

Overall impression 3 Good to improve on description of 

boundary harmonization and adjustment 

procedure 

Evidence of rigorous IC effort 

with credible results 

 

Report is well structured and intercalibration results are presented using combination of text, 

tables and charts.  

Geographical gaps are associated with absence of FR, DK, PL and LV in intercalibration 

exercise caused by not finished assessment systems.  

All required parameters are included in methods of Belgium-Flanders, Estonia, Germany, 

Lithuania and Netherland. United Kingdom method (CPET) is based on relative frequency of 

sensitive and tolerant taxa of Chironomidae recorded as pupal exuviae. Justification based on 

strong relationship of CPET to eutrophication pressure gradient and description of method is 

fully acceptable as valuable method for assessment effects of eutrophication in lakes. 

In principle methods are indicated to be sensitive to hydromorphological degradation and/or 

eutrophication. Some methods have this balance shifted to one of these pressures. 

Some pressure-response relationships seem to be weak. 

No data were available from France, while other countries having not finished assessment 

method provided lake data (Poland, Denmark, Latvia). All countries being involved in IC 

contributed with balanced datasets representing moderate number of sites. 

Due to the scarcity of resulting reference sites, alternative approaches became necessary. There 

was not a suitable set of alternative benchmarks to cover all MS. The ‘continuous benchmarking’ 

was applied. 

Biological communities at reference sites were described in terms of some metrics used for ICM 

calculation. There are also frequently occurring taxa being reported. Pressure-response analyses 

resulted in findings in general trends in community characteristics. 

Option 2 was selected, because the sampling and evaluation procedures of the methods were too 

different for option 1 and 3 (differences in identification level and sampling procedure used in 
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UK CPET). All countries met required criteria except UK and LT. Justification for acceptance of 

both exceptions is acceptable. In case of LT it is explained by lack of pressure gradient in 

available data. UK results meet criteria if ICM results are aggregated on lake level (as CPET 

method output is one value per lake). 

 

Continuous benchmarking is based on weak pressure-response relationships and it was reported 

for morphological alteration only. More detailed description of boundary harmonization and 

adjustment would be needed. 

 

2.2.4.4  LAKES: Invertebrates- Eastern Continental 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 2 Report appears to be draft form; more 

explanation needed for some aspects 

Minimal explanatory detail  

Geographical scope 2 only 3 countries contributed  

MS participation  3 only 3 countries contributed  

National Methods 1 Some flaws Agree- MS methods not 

described in detail and have 

deficiencies 

Feasibility Check 

(pressure-response 

relationships) 

2 Pressure-response relationships were 

evaluated for individual metrics only (not 

for combined EQR) 

Agree- difficult to interpret 

meaning/validity of some 

graphs to demonstrate 

relationships (e.g., “fishing” x 

EQR?). Graphs do show some 

good pressure-response 

relationship to nutrients; but 

units/axes are unclear (Figs 6; 8) 

Datasets 3 Datasets covering entire ecological 

quality gradient 

 

IC Reference and 

Benchmarking 

1 Process of reference condition definition 

was not transparent- clarification is 

needed 

Agree- reliance on “least 

disturbed” approach is flawed; 

Tbl 2 just describes % departure 

of metric values from 

inadequately defined H/G 

boundary. 

Community 

Descriptions 

3 High-moderate status communities have 

been described in terms of metric values 

and dominant taxa 

Disagree- recommend score 

=2 Ecologically descriptive 

content is provided, however 

taxa deemed to represent littoral 

reference and Good status are 

generally considered to be 

moderately to highly tolerant 
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(e.g., Caenis, Ablabesmyia, 

Polypedilum, Cricotopus 

bicinctus, oligochaetes) and no 

sensitive taxa are listed. 

Comparability 

Analysis  

1 Comparability analysis is reduced by not 

correct benchmarking, doubts in pressure-

response analyses and also reporting final 

results is unclear 

Agree- potential errors in 

definition of boundaries from 

deficiencies in earlier stages 

raise doubts for comparability.  

Overall impression 2 Second phase of intercalibration was 

opportunity for some countries to finalize 

methodologies for lake assessment. In 

case of Eastern Continental GIG it 

remains to explain why only 3 countries 

contributed and mainly it is necessary to 

correct certain IC procedures which have 

been misunderstood 

Agree with evaluation 

 

Eastern Continental LAKES GIG 

Hungary and Romania participated in the intercalibration only. Bulgaria had not available 

finished assessment method, but provided data to the common dataset. 

The main pressures affecting the natural lakes from the lowland area (where are also the lakes 

from the common typology EC_1), as nutrient and organic pollution, hydro-morphological 

pressures. 

Although intercalibration has been found feasible for Romania and Hungary within lake type 

EC-1 there were found issues being misunderstood or being not finalized. Pressure-response 

relationships were evaluated for individual metrics only (not for combined EQR). 

Database comprising 184 datasets covering entire ecological quality gradient and describing 

biological, physico-chemical and pressure conditions in 41 lakes (3 countries) was compiled.  

Reference sites were not available for all lake types. Reference condition were defined based on 

near-natural sites, least disturbed sites (90th percentile of least disturbed sites), statistical analysis 

of all data, historical data, expert judgment. However process of reference condition definition 

was not transparent. Clarification is needed. 

The high-moderate status communities have been described in terms of metric values and 

dominant taxa. However benchmarking and boundary setting is not clear and need to be 

corrected, so also description of biological communities should be updated. 

Quality of comparability analysis is reduced by not correct benchmarking, doubts in pressure-

response analyses and also reporting final results is unclear. 
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Second phase of intercalibration was opportunity for some countries to finalize methodologies 

for lake assessment. In case of Eastern Continental GIG remain to explain why only 3 countries 

contributed and mainly it is necessary to correct certain IC procedures which have been 

misunderstood. Some chapters of report have characteristics like draft version of document (raw 

outputs from statistical software without further interpretation, mistakes in final adjusted values) 

probably resulting from time constraints. Considering these gaps the report should be corrected 

and finalized. 

 

2.2.4.5  LAKES: Invertebrates- Mediterranean 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 2   

Geographical scope 1 Limited--Only one participating MS  

MS participation  1 Limited--Only one participating MS  

National Methods 1  Lacking detail; both types of 

lake sampling methods (insects 

and zooplankton) mention 

“sweeping the riverbed…” 

Taxonomic focus of method 

seems geared to neutral or quite 

tolerant taxa (Coleoptera, 

zooplankton such as ostracods) 

Feasibility Check 

(pressure-response 

relationships) 

1 Pressure-response information was not 

reported. 

 

Not demonstrated 

Datasets 1   

IC Reference and 

Benchmarking 

2   

Community 

Descriptions 

2   

Comparability 

Analysis  

1 Not possible to IC- one MS only  

Overall impression 1 Intercalibration was not possible because 

the technical report included only one 

contributing country 

Agree, but with credit due to ES 

for attempting to comply 

 

Technical report include one contributing country only (Spain). 

IBCAEL - Spanish method to asses ecological status of lakes with Benthic invertebrates fauna 

covers all parameter types. The method is reported in relation to altered hydrology, salinity and 

inorganic turbidity but these relationships have not been tested. Pressure-response information 

was not reported. 
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Criteria based on thresholds of intensive agriculture, irrigated agriculture, urban land use, 

morphological alterations, hydrological alterations and other measures of anthropogenic impacts 

were applied for definition of reference conditions in Spain. 

Intercalibration was not possible because the technical report include one contributing country 

only (Spain). There is no explanation why other countries of the GIG haven´t participated. 

 

2.2.4.6  LAKES: Invertebrates- Northern 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3   

Geographical scope 3  Some gaps- IC not feasible for 

humic lakes for acidification, or 

for littoral or whole-lake 

assessment of eutrophication 

MS participation  4   

National Methods 3  MS methods are finalized; MS 

methods have different 

strengths; some gaps in required 

parameters for some MS, GIG 

acceptable taxonomic level not 

specified in TR; SE methods 

describe sample method as 

“kicks moving ‘upstream’” 

Feasibility Check 

(pressure-response 

relationships) 

3 reported pressure – response relationships 

are indistinct 

Some uncertainty if gradient is 

fully covered  

Datasets 3  Quite good data quantity; good 

attention to ensuring co-

occurring biological and 

phys/chemical datasets 

IC Reference and 

Benchmarking 

4 Common criteria for reference sites have 

been defined 

Disagree- recommend score be 

lowered to 3. SE pH G/M 

boundary arguably should be set 

at 5.8 or 6.0 rather than 5.6 

based on Fig 1. Reference site 

criteria rather vaguely described 

by physical and landuse 

parameters though indications 

that more detailed info may be 

available elsewhere. 

 

Community 

Descriptions 

3 Macroinvertebrate communities in 

reference conditions have been well-

Generally good detail is 

provided for littoral and 
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described profundal expectations for both 

acidification and eutrophication 

biological gradients; some gaps 

(e.g. UK fails to provide citation 

for detailed taxonomic info by 

class) 

Comparability 

Analysis  

4   

Overall impression 3  Sound approaches, well 

documented 

 

Ireland and Finland have no data and method for macroinvertebrate indication of acidification. 

For Finish, Swedish, Norwegian and British methods were all missing parameters justified in 

acceptable form. FI: BQI (diversity not included) SE: ASPT (relative abundance not included), 

BQI (diversity not included), MILA includes all parameters. NO: Multiclear includes all 

parameters UK: LAMM (diversity not included), CPET (diversity and abundance not included). 

Eutrophication (SE, FI, UK) and acidification (SE, NO, UK) assessment systems has been 

intercalibrated. Except relationship between pH and MISA assessment (SE – acidification) the 

reported pressure – response relationships are indistinct. 

There is unclear information on common dataset. One table refer 41 lakes from 3 MS included 

while other 325 lakes from 3 MS (acidification) and 2 MS (eutrophication). 

Common criteria for reference sites have been defined. Based on ANOVA testing of reference 

data the benchmark standardization was applied to the FI method (within Lake eutrophication – 

profundal) and to UK LAMM method (within Lake acidification – littoral). 

Macroinvertebrate communities in reference conditions have been described in terms typical 

components (chironomid, oligochaet taxa) taking lake depth into account (Lake eutrophication – 

profundal). In Lake eutrophication - littoral were specific mayfly and caddisfly taxa being 

reported with respect to their ASPT scores. General description of reference communities has 

been provided also for clear lakes acidification. 

Macroinvertebrate communities have been described along pressure gradient (emphasizing G/M 

boundary specific characteristics) and taxa specific for good status. There is also described non-

linear response to acidification gradient. 

For lake acidification IC option 3 has been applied using pseudo common metric. In case of lake 

eutrophication - profundal the IC option 3b (comparison on 2 methods via regression) has been 

applied. 
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2.2.5  LAKES: Fish 

2.2.5  LAKES: Fish Cross-GIG Summary 
Reviewer Justification for Matrix Summary: LAKES:  Fish- Cross-GIG Summary 

LAKES-Fish: Cross-GIG Summary Points 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points 1) greatly improved knowledge of lake fish 

ecology, sampling and reaction to pressures. 

2) Proof of concept demonstrated (eg, for Alpine 

GIG) for fish response to multiple pressures  

1) In spite of limited numbers (or 

absence) of minimally disturbed 

reference lakes the TR provides a 

valuable taxonomic and structural 

characterization of lake-specific, extant 

High and Good status fish assemblages. 

Weaknesses and 

gaps 

1) ALP GIG lacks any near-natural reference 

conditions; lake-specific historical reconstruction 

models were used instead. 

1) Comment- The historical 

reconstruction approach is scientifically 

justified and WFD compliant. When 

extant fish assemblages are known to 

not represent minimally disturbed 
28

 

reference conditions (ALP GIG 

technical report p.3)  it is more 

transparent to the public to equate 

conditions at the best remaining lakes 

with “good” or “moderate” status, and 

to admit that High quality conditions 

have been lost. 
29

  The example of lake-

specific high status for Lake 

Altausseersee is valuable. 

Overall Impression Major progress  

 

Two GIG’s have carried out IC of 5 national methods for fish in lakes. The majority of the 

underlying work in sampling and developing metrics has been done very recently and nothing 

was finalized during IC phase 1. Fish are potentially very good indicators for pressures like water 

quality, lack of connectivity, shoreline development and introduction of alien species. Thus for 

some pressures the fish could be the main indicator and as such fish should be one of the BQE’s 

in most lake types. The main problems with using fish are the high mobility, stocking, fishing 

and invasive species. Sampling has been non-existing or with different methods, but recently a 

CEN-standard has been developed and this method has been used in most MS. The work 

performed by the active MS in developing and testing metrics for lake fish has greatly improved 

the knowledge of lake fish ecology, sampling and reaction to pressures.

                                                 
28 Stoddard et al 2006 

29 Davies and Jackson 2006 
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2.2.5.1  LAKES: Fish Summary Matrix 
 

4 

 

3 

 

2 

 

1 

 

             BQE Fish 

 

GIG 

Item Item specification                                        Ranking Alpine Northern 

Quality of Reporting Does the quality of the reporting 

affect reviewer’s ability to determine 

the scientific validity of the product? 

4  Reporting is complete, decisions are fully documented and well justified; references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or references, for some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to assess scientific validity of the approach 

3 3 

Geographical scope Is the intercalibration of water types 

sufficient to ensure that final results 

are representative of the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

4 3 

MS participation  Is the number of MS participating 

sufficient to ensure that final results 

are representative of the GIG? 

4  75%-100% of MS  

3  50%-74% of MS  

2  25%-49% of MS 

1  0-24% of MS 

List of MSs that did not produce final results: 

3 3 

National Methods Are the national assessment methods 

sufficiently compliant with criteria 

to accomplish the IC objectives, 

including WFD compliant boundary 

values? 

4  All methods are as compliant as possible, given the current state of ecological knowledge 

3  Some gaps are noted but the majority of MS methods are sufficiently compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria that detract from accomplishing objectives 

3 4 

Feasibility Check 

(pressure-response 

relationships) 

 

Have all assessment methods been 

shown to exhibit scientifically sound 

pressure-response relationships for 

at least one important pressure? 

4  Sensitivity to at least one important pressure has been demonstrated for all or nearly all methods 

3  Some gaps are noted but the majority of methods have been shown to be sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant pressures 

1  Major deficiencies in demonstration of pressure response relationships that detract from 

accomplishing objectives 

4 3 

Datasets Are the datasets used for IC of 

sufficient size and quality to carry 

out the comparison? 

4  All MS and Common datasets comply with size and data quality criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and data quality criteria that detract from 

accomplishing objectives 

3 3 

Reference and 

Benchmarking 

Are all reference conditions  (or 

continuous or alternative 

benchmarks) defined with sufficient 

scientific rigor to carry out the 

objectives of the IC?  

4  The chosen approach is sufficiently scientifically sound to accomplish the IC objectives  

3  Some gaps are noted but most are sufficiently scientifically sound to accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from accomplishing objectives 

2

  

4 

Community Descriptions Have the ecological attributes of the 

GM boundary communities been 

adequately described to ensure 

conformity to WFD Annex V 

normative definitions of good and 

moderate status communities ?   

4 All boundary communities have been narratively characterized with thorough descriptions conforming to WFD normative definitions,  such that a 

clear understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities have been narratively characterized and comply with WFD Annex V, but gaps exist or 

characterization is primarily via metric values and numbers, rather than  description 

2  Boundary communities are described, but are significantly divergent from WFD Annex V normative definitions, or are  only quantitatively 

described via metric values and numbers  

1 Neither boundary communities nor good and moderate status communities are described for any type.  

2 3 

Comparability Analysis  Has the comparability analysis been 

done with sufficient rigor to 

accomplish the IC objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary values have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary values are sufficiently harmonized   to accomplish the comparability objectives 

2  Only a part of the MS boundary values have been harmonized and comparability is not ensured for the remainder 

1  Major deficiencies in comparability analysis that detract from accomplishing the comparability objectives 

4 3 

Overall impression What is your overall impression of 

the completeness and scientific 

quality of this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, given the current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been achieved for the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are not justified 

1 major deficiency in completeness and poor quality with clear deviations from IC guidance. 

3 3 

*Generalist 

Reviewer 

score=3 

*Generalist 

Reviewer 

score=4 
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2.2.5.2  Lakes: Fish- Alpine 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 A rather good report, but with some unclear 

points and lacking information.  
 

Geographical scope 4 Included a high proportion of all lakes in the 

area. 

 

MS participation  3 Yes, but only 3 methods were intercalibrated  

National Methods 3 Mostly yes, but lack of reference lakes 

dictated alternative (non-compliant?) 

methods. Some aspects (age/size structure, 

abundance) are not fully incorporated. 

Comment- Alternative 

methods to establish 

historical and lake-specific 

benchmarks seem 

scientifically justified. 

Feasibility Check 

(pressure-response 

relationships) 

4 Yes, good response to multiple pressures.  

Datasets 3 More lakes would have improved the 

comparisons. Data from French lakes would 

have been very useful. 

Agree- But the problems of 

low numbers could not be 

solved by the participating 

MS. They did a credible job 

with what was available. 

Reference and 

Benchmarking  

2 No reference sites, no benchmarking, no 

reporting of reference values. This makes it 

difficult to judge the “scientific rigor”. 

Recommend  raising the 

score to 3.  This is a valid 

concern due to the risk of 

lake-specific circularity in 

the IC exercise 
30

  
31

 
32

.  But 

I found the example of 

ecological characteristics of 

the IC’d lakes, in relation to 

WFD Annex V, and 

historical data, convincing.  

Community 

Descriptions 

4 Lake specific descriptions are provided for 

reference-, high and good status are provided. 

Agree. Lake-specific 

descriptions, with cross-

walks to historical 

documentation, for extant 

assemblages in lakes of High 

and Good status (TR, 

Section 7, p.22-25) provide 

valuable ecological 

benchmarks, in spite of 

widespread loss of 

                                                 
30

 Davies and Jackson 2006 

31
 Yoder and Barbour. May 2010 Unreleased DRAFT document 

32 Stoddard et al 2006 
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minimally disturbed 

reference condition lakes. 
33

 

Comparability 

Analysis  

4 Yes, ok  

Overall impression 3 Accept after clarification 

Main Strong points: Good response to 

pressures 

 

Main Gaps/Weaknesses: The methods need 

to be adjusted to each individual lake (lake 

specific fish reference community). 

 

Agree- A very credible IC 

effort given significant 

challenges eg, small dataset 

and absent near natural 

reference lakes. Alternative 

methods are scientifically 

justified. 

 

Alpine Lake-Fish: Accept after clarification. 

Austria, Germany, Italy (France) 

 In lack of reference sites (lakes) this group has used a site (lake) specific typology in terms of 

reference condition that does not really comply with the overall principles. This means that 

individual reference fish community must be determined (modeled or constructed from expert 

knowledge) at each lake. Thus the methods are not of much use in areas with many lakes. 

However, in the Alpine region, only few larger lakes exist, so it is probably functional here. 

It is crucial that the MS use the same sampling method, so DE should start using the CEN 

standard gill netting. Another major problem is the lack of reference sites and the descriptions of 

those, but the group has tried to deal with this problem in a pertinent way. 

Needed: Explain how to include FR. How DE plans to sample in the future. Better explanations 

of how abundance is used and why age- or size-structure was not included. 

 

2.2.5.3  Lakes: Fish- Northern 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3-4 A rather clear report.  

Geographical scope 3 Most lake types are covered. Lake types cover a broad 

range of colored and 

uncolored lakes shared by all 

MS.   

MS participation  3 Almost full participation, even though only 2 

methods were intercalibrated. 

 

                                                 
33

 Davies and Jackson 2006 
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National Methods 4 OK  

Feasibility Check 

(pressure-response 

relationships) 

3 Unfortunately, only good response to one 

pressure, eutrophication, was shown. Other 

relevant pressures as connectivity, 

acidification, chemical pollution are not 

covered. 

Agree- while pressure 

response graphs against total 

phosphorus only are 

convincing (TR p.7) I do not 

agree with the GIGs 

discounting of the 

importance of other 

pressures, as noted by 

reviewer.   

Datasets 3 Dataset was of decent size and quality  

Reference and 

Benchmarking 

4 Reference lakes were appointed based on 

common criteria. 

 

Community 

Descriptions 
3 Brief, but acceptable.  

Comparability 

Analysis  

3 OK, but weak class-agreement and weak 

pressure-response 

 

Overall impression 3 Accept  

Main Strong points: Many lakes, good 

reference sites, clear reporting 

Main Gaps/Weaknesses: Only 2 methods 

qualified, only one pressure is reflected. 

Agree 

 

I agree that further work to 

clarify fish responses to 

additional pressures would 

be beneficial  

 

Northern Lake-Fish: Accept after clarification 

Finland, Ireland (Sweden, UK, Norway) 

In this GIG, there were many reference lakes available, but there were major problems with 

finding metrics that responded well to pressures. However, despite several weaknesses, the work 

done in this group is impressive and clearly and transparently reported. No lake-fish methods 

have been tested before, so the results can be accepted, but to become real good, operational 

BQE, some refinement must be done.  

It is a weakness that only two lake types are covered, only one pressure (eutrophication) and only 

two methods were intercalibrated (IE and FI),  the used PCM were just the average of the two 

methods and they could not reach good class agreement (0.74). While single-pressure metrics 

may be useful, in this case I find it problematic that the fish method relate to the same pressure as 

the other BQE’s. Thus, other important pressures are not addressed. With those limitations and 

problems, it seems that the methods need more development before they can be of practical use, 

but if the points raised are addressed, the results can be included in the decision. 
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2.3 COASTAL Waters 

2.3.1  COASTAL: Phytoplankton 

2.3.1  COASTAL-Phytoplankton: Cross-GIG Summary  

 
From the reading of the different reports, some generalities are apparent: 

National methods compliance  

Weakness  

- The monthly sampling (sometimes only 4 times per year in the NEA GIG or even less in the 

Black Sea or for some MSs in the Baltic Sea) is insufficient for elaborating metrics on bloom 

frequency and magnitude.  

Comparability analysis 

Weakness 

- Most GIGs implemented the intercalibration procedure with the whole combined dataset with 

no relevance analysis prior to running statistics. Yet some datasets are heterogeneous in sampling 

year and seasonal frequency and even in national methods’ parameters and thresholds, which 

could explain failure or uncertainty on the results obtained. 

Methods – pressure relationships 

Weakness 

- All GIGs except the Baltic Sea did develop a ‘total pressure indicator’ but the way it is 

established and the scoring differ between GIGs. Efforts should have been directed to inter-GIG 

harmonization.  
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2.3.1.1  COASTAL: Phytoplankton Summary Matrix  
 

                                                                                                                   COASTAL: GIG/BQE Phytoplankton 

 

4 

 

3 

 

2 

 

1 

 

                                                                   Ranking 

 

Item 

 

Item specification 

 

GIG 

 

 

 

Baltic Sea 

 

Black Sea 

 

Mediterranean 

Sea 

 

North East 

Atlantic 

Quality of Reporting Does the quality of 

the reporting affect 

reviewer’s ability to 

determine the 

scientific validity of 

the product? 

4  Reporting is complete, decisions are fully documented and well justified; 

references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or references, 

for some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit 

interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to assess 

scientific validity of the approach, despite a huge effort! 

1 3 2 1 

Geographical scope Is the 

intercalibration of 

water types 

sufficient to ensure 

that final results are 

representative of 

the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types shared by 2 MSs in the 

GIG are covered ) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, information on GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

2 4 2 4 

MS participation  Is the number of 

MS participating 

sufficient to ensure 

that final results are 

representative of 

the GIG? 

4  75%-100% of MS  

3  50%-74% of MS  

2  25%-49% of MS 

1  0-24% of MS 

List of MSs that did not produce final results: 2 4 4 

Malta and  Greece 

(in IC2) lacking 

4 

BE(IC2) lacking 

National Methods Are the national 

assessment methods 

sufficiently 

compliant with 

criteria to 

accomplish the IC 

objectives, 

including WFD 

compliant boundary 

values? 

4  All methods are as compliant as possible, given the current state of 

ecological knowledge 

3  Some gaps are noted but the majority of MS methods are sufficiently 

compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria that detract from 

accomplishing objectives 

3 4 3 2 

 

Ok for Chl a 

but not 

for Phaeo and 

cell counts 

easibility Check Have all assessment 

methods been 

shown to exhibit 

scientifically sound 

pressure-response 

relationships for at 

least one important 

4  Sensitivity to at least one important pressure has been demonstrated for 

all or nearly all methods 

3  Some gaps are noted but the majority of methods have been shown to be 

sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant 

pressures 

1  Major deficiencies in demonstration of pressure response relationships 

2 2 2 2 

Reviewer 

score=3          

for Chl a 
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pressure? that detract from accomplishing objectives 

 

Item 

 

Item specification 

 

GIG 

 

 

 

Baltic Sea 

 

Black Sea 

 

Mediterranean 

Sea 

 

North East 

Atlantic 

Datasets Are the datasets 

used for IC of 

sufficient size and 

quality to carry out 

the comparison? 

4  All MS and Common datasets comply with size and data quality criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to 

accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and data quality 

criteria that detract from accomplishing objectives 

Impossible to address this question without a detailed analysis of 

the available datasets. The heterogeneity of the combined dataset 

might explain some failure but I can’t prove it 

Reference and 

Benchmarking 

Are all reference 

conditions  (or 

continuous or 

alternative 

benchmarks) 

defined with 

sufficient scientific 

rigor to carry out 

the objectives of the 

IC?  

4  The chosen approach is sufficiently scientifically sound to accomplish the 

IC objectives  

3  Some gaps are noted but most are sufficiently scientifically sound to 

accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from accomplishing 

objectives 

3 

 

Only for 4 

intercalibrated 

types 

4 2 2 

Community 

Descriptions 

Have the ecological 

attributes of the GM 

boundary 

communities been 

adequately 

described to ensure 

conformity to WFD 

Annex V normative 

definitions of good 

and moderate status 

communities ?   

4 All boundary communities have been narratively characterized with 

thorough descriptions conforming to WFD normative definitions,  such that 

a clear understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities have been 

narratively characterized and comply with WFD Annex V, but gaps exist or 

characterization is primarily via metric values and numbers, rather than  

description 

2  Boundary communities are described, but are significantly divergent from 

WFD Annex V normative definitions, or are  only quantitatively described 

via metric values and numbers  

1 Neither boundary communities nor good and moderate status communities 

are described for any type.  

3 4 3 3 

Comparability 

Analysis  

Has the 

comparability 

analysis been done 

with sufficient rigor 

to accomplish the 

IC objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary values 

have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary values 

are sufficiently harmonized   to accomplish the comparability objectives 

2  Only a part of the MS boundary values have been harmonized and 

comparability is not ensured for the remainder 

1  Major deficiencies in comparability analysis that detract from 

accomplishing the comparability objectives 

 

2 3 2 1 

Overall impression What is your 

overall impression 

of the completeness 

and scientific 

quality of this GIG-

BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, given the 

current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been achieved 

for the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are not 

justified 

1 major deficiency in completeness and poor quality with clear deviations 

from IC guidance. 

2 3 2 2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 

Generalist 

Reviewer 

score=2 
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2.3.1.2 COASTAL-Phytoplankton: Baltic Sea (2011+2012) 
 

Coastal: Phytoplankton- Baltic Sea GIG Summary Points 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points 1) The national methods for assessing reference 

conditions are valuable.   

2) Datasets are potentially a strength (see also 

weakness 3) 

3) Relevant pressure-response relationships  

4) IC of four types well conducted and the results 

are consistent and comparability between the 

concerned MSs is secured 

 

Weaknesses and 

gaps 

1) Poor quality of reporting, poorly organized; no 

unifying map  provided 

2) Uneven participation of MSs thus gaps in 

geographic coverage  

3) Lack of strategy for datasets evaluation and 

acceptance (risk of statistical bias) 

4) Weakness in use of regionally relevant 

phytoplankton parameters; no metric is proposed 

for cyanobacteria blooms 

5) The change in water typology is very 

confusing 

1) Agree, unevenness in geographic 

coverage and coverage of types 

diminished the overall success of IC for 

the GIG 

Comment: As noted for other BQEs 

(e.g. see NEA GIG, below and 

Generalist Reviewer Response to 

Section 2.1.1) a more simplified, 

stepwise approach, that achieves IC 

precision at the parameter and type 

level, can provide needed comparability 

and condition information for regulation 

and management while continuing 

technical advances are implemented to 

add other parameters and types into an 

overall combined assessment of 

ecological status. 

 

Overall Impression Reject- additional work is needed Gaps and weaknesses are significant; 

potential exists for eventual success 

exists based on promising Phase I 

results. 

 

Reviewer Assessment: Reject- additional work is needed. The report as it has been received 

cannot be accepted.  IC might potentially be made acceptable if reporting quality and 

coordination is improved, and after closure of gaps (e.g., consistent definition of water 

types; data quality criteria)  

Quality of reporting: A weakness 
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This review was made more difficult because the report is incomplete and sloppy and the change 

in water typology is very confusing. Overall the report needs better organization and 

clarifications on the new water typology (including their correspondence with the previous one). 

A final table indicating absolute and EQR agreed values for H/G and G/M boundaries for each 

new water typology is dramatically requested. A map would be helpful, if not essential.  

Clearly this GIG suffered from the absence of leadership, also for organizing the reporting.  

Typology  

A new water typology is proposed and commented but the link with the previous one (IC1) is 

missing in such a way that no comparison or transfer can be made between IC1 and IC2 

exercises. This is very confusing also because only four (of seven) water types (BC1, BC3, BC7 

and BC8) have been intercalibrated. Fortunately these were well conducted and the results are 

consistent and comparability between the concerned MSs is secured. No conclusions were made 

in the report concerning the other types, so it is not clear which values for which method 

parameters are proposed or currently used in the other types. BC7, BC8 and BC1, BC3 EQRs 

might be accepted with improved reporting. Yet SE, FI and EE have to accept the calculations 

proposed by the Commission (JRC). Concerning types BC2, BC4, BC5 and BC6, a significant 

work is needed for adapting reference and boundaries from old types to the new ones as no 

intercalibration was conducted.   

MS Participation 

The data compared and intercalibrated does not cover full Member States.. In the Baltic 

intercalibrations are lacking for SE (for SE only some part with FI and EE considered in IC, not 

part in common with DK), LV, LT, PL (for PL only part with DE considered in IC, not part in 

common with LT), DK (for DK only part with DE considered in IC, not part in common with 

SE).  

National methods compliance  

For this GIG only Chl a (summer mean) has been retained as common phytoplankton biomass 

metric even if descriptors for taxonomic composition are under development by some MSs. 

Frequency and intensity of phytoplankton blooms is not considered but correctly justified by the 

inappropriateness of a monthly sampling frequency for capturing episodic bloom events. Yet, as 

a group the GIG should give recommendations on ecologically-relevant phytoplankton 

parameters for at least parts of the Baltic Sea. It is surprising that no metric is proposed for 

cyanobacteria blooms, often reported as undesirable in the Baltic Sea.  

Reference conditions  
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The national methods for assessing reference conditions are valuable.  These are based on a 

combination of historical data, retrospective modelling and expert knowledge. The boundary 

setting procedure tested against pressure is also appreciated.  

Generalist Reviewer Comment: Disagree with score for Community Descriptions. 

Descriptions are metric-based with little ecological content 

Dataset and national methods 

Datasets are numerous and are potentially a strength. However, clarity is needed on their 

description and further use in statistical analysis.  

There has been some demonstration of pressure-response relationships.  

A sufficient Chl-a and physico-chemical dataset has been identified by the GIG for 

intercalibration, except for one water type (BC2). However, data for only 4 types have been 

further used for comparability analyses. Clarification is therefore needed on the absence of 

results for types BC2, BC4, BC5 and BC6. 

Overall impression 

Significant gaps are remaining: 

- lack of regionally relevant phytoplankton parameters in addition to Chl a (only for DE 

now in 2 types) 

- half of the Baltic Sea lacks geographical coverage in the IC, only 4 types intercalibrated, 

so only part of the MS boundaries are harmonized 

- poor quality of reporting 

- gaps exist in the demonstration of the sensitivity of the methods 

- Poor/unclear correspondence between the old and new typologies. 

 

2.3.1.3 COASTAL-Phytoplankton: Black Sea (2011) 
 

Coastal: Phytoplankton- Black Sea GIG Summary Points 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points 1) Full method was ICd 

2) National methods compliance  

3) Development and testing of an IBI 

combination indicator  

4) Stabilization of summer critical period 

sampling 

5) National methods used for for HG and GM 

boundaries are a strength and are of high 

ecological relevance 

5) Agree;  RCs established utilizing 

historical documentation to describe 

systems of High and Good ecological 

status provide valuable ecological 

benchmarks, in spite of widespread loss 

of minimally disturbed reference 

conditions.   

Comment: Promising new techniques 

for historical reconstruction of RC for 
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estuaries are under development in the 

U.S.A 
34

  

Weaknesses and 

gaps 

1) Poor quality of reporting, poor documentation 

of decisions and actions 

2) Selection of pressure indicators and relation to 

general method needs better justification- may be 

inappropriate 

3) Heterogeneous dataset  

 

Overall Impression Accept but close gaps; improve explanations and 

overall reporting.  A credible IC 

Agree 

 

Reviewer Assessment: Accept but close gaps (better reporting and more complete explanations)  

Quality of reporting: A weakness 

The report is too sloppy and needs to be better documented. The boundary setting methods need 

better explanation/justification, and a final table summarizing parameters and metrics (reference, 

absolute, and EQRs) needs to be added. A final map would be helpful.  

Methods-pressure relationship: A weakness 

The use of the IBI indicator should be better explained and documented as this relates well to the 

total pressure index. As this kind of pressure indicator is used by the other GIGs, a discussion 

needs to be conducted for harmonization. 

National methods compliance: A strength 

 Significant progress has been achieved by RO and BG when compared to the first 

intercalibration report (Carletti and Heiskanen, 2009).  Progress concerns the identification of 

summer (June to September) as the most critical period for rating the Black Sea ecological status 

and the development and use of most WFD-recommended descriptors: phytoplankton biomass as 

either Chl a or biovolume, phytoplankton total cell abundance, taxonomic composition (as % of 

dinoflagellates and % of the sum microflagellates + euglenophytes + cyanobacteria, all in 

summer). Only the frequency and intensity of phytoplankton blooms was not considered but 

correctly justified by the inappropriateness of a monthly sampling to capturing episodic bloom 

events. This GIG is also the only one to propose the use of a metric combination indicator IBI 

(Integrated Biological Indicator) based on abundance, biomass and diversity and following the 

equal-weight combination rule proposed by Spatharis and Tsirtsis (2009) for the Greek waters. It 

has to be noted that diversity is not mandatory but has been proposed as well, making use of the 

equidistant classification proposed in Spatharis and Tsirtsis (2009). 

                                                 
34 Shumchenia, E.J. et al. Personal Communication; see Annotated Bibliography, COASTAL and TRANSITIONAL Waters, “A biological condition gradient model 

for historical assessment of estuarine habitat structure”. Unpublished manuscript July 2012. 
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National methods for HG and GM boundaries are of high ecological relevance, being based on 

expert judgement and HELCOM (2010) procedure and making use of the historical data set 

(back to 1954/1960) available for BG and RO. The High status is derived from the 

common1954/1960 to 1970 dataset corresponding to the ante-eutrophication period while the 

Bad status is corresponding to the well-reported severe eutrophication period (end-70’s to 1990). 

These constitute strengths for this GIG.  

Dataset, national methods, pressure relationship  

GIGs attempt to relate the metrics calculated for the common (2000-2010) dataset to nutrient 

pressure fails because based on concomitant nutrient (e.g. nitrate, phosphate…) stocks, which is 

inappropriate. Indeed these don’t represent the nutrient stock available to phytoplankton for 

growing at this very moment. A new indicator is therefore suggested for total pressure, based on 

an inventory of human activity (agriculture, domestic and industrial discharge, tourism, harbour) 

over 1.5 km band from the coastline and Danube river influence. This index is similar to the 

LUSI indicator developed by the Mediterranean Sea GIG but the scoring is different. The total 

pressure index ranges from 1 to 20 and even if not properly calibrated (as admitted in the report), 

the EQR-pressure relationship obtained for the Integrated Biological Index IBI looks sound and 

is comparable for BG and RO.  As recognized by RO and BG, the heterogeneity of the dataset 

most probably explain the low confidence level.  

Generalist Reviewer Comment: Disagree with score for Community Descriptions. 

Descriptions are metric-based with little ecological content 

Overall impression  

Overall, RO and BG did a good job, following the IC recommendations and testing a 

combination metric for phytoplankton (IBI). The report needs improvement i.e. clarification on 

the total pressure index, critical evaluation of the common dataset, a common map showing the 

common waters and indicating the H/G, G/M boundaries (as in the NEA GIG), and a final table 

reporting absolute and EQR values for the separate descriptors as well as the common one. 

 

2.3.1.4 COASTAL-Phytoplankton: Mediterranean Sea (2011+ 2012) 
 

Coastal: Phytoplankton- MED GIG Summary Points 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points 1) Methods for ‘pressure-response’ 

 

Comment: Emphasis on developing 

sound methods/boundaries in relation to 

Chl-a is appropriate in initial phases 
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Weaknesses and 

gaps 

1) Choice and justification of common water 

types for IC 

2) Lack of crossed comparison between methods, 

hence doubt on intercomparability of results 

obtained. 

3) Lack of identified ecologically-relevant 

parameter for Med Sea phytoplankton 

3) Poor quality of reporting and insufficient 

documentation and justification of decisions 

Poor detail in reference and 

benchmarking work a weakness 

Better coordination working with 

multiple and diverse water types needed 

Overall Impression A completely comparable result has not been 

guaranteed; cannot recommend acceptance unless 

gaps and weaknesses are closed. 

Agree; good progress using Chl-a adds 

confidence that valid IC can potentially 

be achieved if MS regions can agree on 

a unified approach. 

 

Reviewer Assessment:  Reject- additional work is needed. The report as it has been received 

cannot be accepted.  IC might potentially be made acceptable through clarifications (mainly 

water typology and benchmarking) and closure of gaps  

Quality of reporting conclusion 

Overall the report needs to be better structured and documented. Decisions need to be better 

argued. 

MED GIG has made a good effort but justifications for typology and benchmarking issues 

especially are insufficiently detailed. The final Table requests homogenisation of EQRs, being 

reported as normalized values for IT, SL, HR and absolute values for ES, FR, CY, GR. Also a 

map showing the different water types and the proposed H/G, G/M boundaries would be useful, 

if not essential. 

Benchmarking: A weakness 

The question of abandoned benchmarking (ie, FR, ES not reconciled) needs to be better 

explained in the report.  

Comparability analysis: A weakness 

The justification of the distinct consideration of Type IIA Tyrrhenian Sea needs to be better 

described; if not compared with the ES/FR metrics, then making use of option 3 methodology. A 

map with H/G, G/M boundaries should be added. 

This GIG includes 5 water types (Type I, IIA, IIIW, IIIE, Island). Type IIA is split in Adriatic (IT, 

SL, HR) and the Western Mediterranean Basin (ES, FR), which is reasonable considering the 

general water mass circulation and the Po-influenced Adriatic Sea. What seems not reasonable 

(and incidentally not properly justified in the report) is the additional separate consideration by 

Italy of Type IIA-Tyrrhenian which, based on the general circulation of water masses in the 
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Western basin should be intercalibrated with Type IIA or Type IIIW (FR, ES), when looking at 

their final EQR proposals. The insufficient justification for the division in subtypes leads to the 

conclusion that only a part of the MS boundary values have been harmonized and comparability 

is not ensured with the Member States put in the other subtype. 

Geographical coverage weaknesses 

Type I is considered by IT only (what about FR?), which in contrast doesn’t consider the Island 

type (Sardinia, Sicily) when ES and FR do. Type IIIW is not considered by IT, HR and SL and 

justified by the non-relevance of low Chl a for assessing these waters. This needs clarification at 

the GIG level as type IIIE also faces extremely low Chl a.  

Finally it has to be noticed that Malta never participated while Greece involved in Type IIIE was 

absent in the second phase of IC. 

National methods compliance: A weakness 

Phytoplankton biomass as Chl a is chosen as common parameter of phytoplankton status and 

relevant scientific and management arguments are produced as justification. However some MSs 

also indicate the need to pursue research on phytoplankton community (abundance, diversity) for 

supporting/developing new or combined descriptors of water quality with respect to 

eutrophication. This needs clarification on which ecologically relevant phytoplankton parameter 

for the Mediterranean GIG could be used in combination with Chl a for assessing the 

eutrophication status. 

Reference conditions and benchmarking: weaknesses in feasibility check and comparability 

analysis  

Overall two methods have been developed: one (IT, HR, SL) making use of Chl a geometric 

means and total P as pressure and the second (ES, FR, CY, GR) using 90% percentile for Chl a 

and the Land Use Simplified Indicator (LUSI) for eutrophication pressure. LUSI variables (based 

on human activity over the1.5 km band from the coastline and river inputs) are similar to the 

Total Pressure Index developed by the Black Sea GIG but the scoring is different.   

Reading the report between lines gives the feeling that crossed-comparison of the two methods is 

low. Yet, comparing the final H/G and G/M Chl a boundaries proposed for the different water 

types of concern, some inconsistencies are apparent.  The similar G/M boundary obtained for 

Type IIA and Type IIA-Adriatic but quite different H/G is questionable. The often EQR>1 values 

obtained when assessing Type IIA waters as mentioned in the report would be in favour of a too 

high Reference and H/G Chl a boundary, while the Type IIA-Adriatic H/G boundary might be too 

low considering the one set for Type I. The status of the not well-defined Type IIA-Tyrrhenian, 

between Type IIA and Type IIIW for the G/M but lower than the latter for the H/G boundary, 
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needs clarification as well. These issues indicate that there are still problems to conclude that the 

boundaries would be sufficiently compliant with the normative definitions. 

Generalist Reviewer Comment: Disagree with score for Community Descriptions. 

Descriptions are metric-based with little ecological content 

Overall impression 

The MED GIG has put more effort into the intercalibration and overall performance was better 

that some of the other GIGs. However, a completely comparable result has not been guaranteed. 

This could be achieved based on an appropriate revision of MS water typologies and relevant 

data analysis at the GIG level. The present consideration of different sub-types seem to have 

been motivated by ‘MS favorite methodology’ rather than by hydro-morphological and 

anthropogenic concerns.   

 

2.3.1.5 COASTAL-Phytoplankton: North East Atlantic (2011+2012) 
 

Coastal: Phytoplankton- NEA GIG Summary Points 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points  

1) Significant datasets (see also weakness 4) and 

regional expertise  

2) Additional consideration of ecologically-

relevant phytoplankton parameters in some 

regions (see also weakness 1, 5) 

3) Consideration of eutrophication risk scale 

based on nutrient loads, flushing time and 

suspended matter (underwater light climate) 

4) Chl a phytoplankton is good- score is 3 

 

Weaknesses and 

gaps 

1) Lack of justification for the use of different 

combination rules for the different parameters 

(when relevant). Hence comparability is weak. 

2) Unjustified diversity in boundary procedures 

set for bloom frequency metrics 

3) Gaps in geographical coverage (insufficient 

data for NEA 7 and NEA8b) 

4) Heterogeneous data sets despite the impressive 

number of sampling stations (risk of statistical 

bias and uncertainty).  

5) Insufficiency of only Chl a phytoplankton 

parameter for distinguishing coastal waters 

2) agree 

 

Comment: The complexity of multiple, 

diverse typologies, and the efforts to IC 

full methods seem to have been an 

obstacle to completing a fully credible 

IC in this GIG.  As noted for other 

BQEs (e.g. see Generalist Reviewer 

Response to Section 2.1.1) a more 

simplified, stepwise approach, that 

achieves IC precision at the parameter 

and type  level, can provide needed 

comparability and condition information 
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enriched naturally (upwelling) or by river inputs 

of anthropogenic nutrients. 

 

for regulation and management while 

continuing technical advances are 

implemented to add other parameters 

and types into an overall combined 

assessment of ecological status. 

Overall Impression Reject Agree 

 

Reviewer Assessment: Reject- additional work is needed. The report as it has been received 

cannot be accepted. The revised IC1 table of p25 however, can be published after adding 

EQR and some revision of values obtained for 1/26b. A new map of H/G and G/M Chl a 

boundaries should be provided. All the work performed in the scope of IC2 can't be 

published as it is, even if a significant work has been done. 

This GIG is very diverse and complex, including coastal upwelling waters, large river-influenced 

coastal waters and deep fjords and lochs. Overall the water types are well defined except NEA 

1/26b that includes quite different waters as the French, Belgian and Dutch coastal waters on the 

one hand and a large part of the UK coastal waters on the other hand (see map in Carletti and 

Heiskanen, 2009). The technical report mainly presented Phase I results, but in Phase II structure 

to fulfil reporting formats. 

National methods compliance: A weakness 

Also diverse are the national chosen metrics and assessment methods. The GIG agreed to assess 

their water bodies based on phytoplankton biomass making use of Chl a as 90% percentile for 

the growth period (March to October) as common metric.  Yet respectively five and four 

countries are using in addition elevated cell counts and Phaeocystis frequency and propose 

diverse combination rule (average, weighted average, “one out-all out”). This is fine but yet 

insufficient, especially when comparing naturally nutrient-enriched systems like upwelling 

coastal waters (NEA 1/26e) and anthropogenic river-influenced coastal waters (e.g. NEA 1/26b). 

Indeed the same increase of Chl a might be either beneficial (increased diatoms for increased 

upwellings) or undesirable (increased non-siliceous phytoplankton, e.g. Phaeocystis or 

Chrysocromulina in the North Sea). Here, even a simple diversity index (e.g. based on 

diatom:total phytoplankton abundance or biomass) might be considered in addition to, or in 

combination with, Chl a. This is feasible, as all MSs have monitored phytoplankton abundance. 

At the GIG level, the H/G boundary setting is based on expert judgement and corresponds to 

50% of the reference while the G/M setting is based on the H/G boundary amended with a per 

cent that depends on the estimated response time and intensity by the phytoplankton. This seems 

sound but needs to be more elaborated in the report. The relation between the outcome of the 

national methods (and its parameters) and an eutrophication risk indicator has been tested. The 

latter expresses the risk to be eutrophied and is based on nutrient loads and for some MS also on 

flushing time and turbidity (underwater climate).  



 

 156 

The metrics proposed for bloom threshold references conditions, either based on large/small cells 

or Phaeocystis cells abundance lack ecological justification and are questionable.  

Generalist Reviewer Comment: Disagree with score for Community Descriptions. 

Descriptions are metric-based with little ecological content 

Comparability analysis and benchmarking weakness 

A significant effort has been conducted at the GIG level to attempt to IC full methods in Phase II 

IC, applying the recommended intercalibration procedure.  The analysis said that some 

boundaries needed to be changed but the participating MSs did not consider the results obtained 

as statistically reliable and so Phase I results were re-visited (for Chl a, Phaeocystis and taxa cell 

counts). Justification for not validating Phase I results at the parameter level was insufficient. 

MSs tried two ways of benchmarking with phytoplankton EQRs based on the previous Phase I 

IC H/G, G/M boundaries, for which reference conditions were set by expert-judgement. Nutrient 

loads and water circulation were taken into account for this benchmarking, but failed to give a 

successful standardisation result. H/G, G/M boundaries have been revisited for the Cantabrian 

and the German-Dutch Ems coastal waters and the new values show better comparability with 

adjacent waters.  

Reference conditions: A weakness 

Overall the national methods for reference conditions seem to have been correctly set, although 

an analysis of the data would be needed to draw a correct conclusion. However, there is an 

exception for 1/26b that definitely needs clarification and changes.  

Comparability analysis conclusion 

Overall the NEA GIG spent a significant effort on testing the intercalibration procedure. Their 

lack of statistical confidence in the results obtained deserves additional critical comments on 

reasons for this failure as their conclusion and recommendation might be helpful for improving 

the intercomparability process as a whole. Chl a was the only parameter that was sufficiently 

well-developed to IC. The revised values proposed for the Wadden Sea and other types for NEA 

seem to be sound but the correctness of the boundary values cannot be guaranteed without a 

further look at the data for the other types. The NEA 1/26b is an exception because this water 

type needs re-definition and because no critical revision of Phase I IC values has been conducted 

by MSs. A new map should be produced.   
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2.3.2  COASTAL: Benthic Macroalgae-Seagrasses 
 

2.3.2 COASTAL-Benthic Macroalgae and Seagrasses: Cross GIG Summary 
 

General introduction 

This report is the result of reviewing the documents supplied on several exercises of 

intercalibration (IC) along the European Union coasts. Three GIGs have been reviewed: Baltic 

Sea, North East Atlantic (NEA) and Mediterranean Sea. The BQEs are distributed as follow: 

BALTIC (8 MSs):  

Coastal waters: 

1. Seagrasses and macroalgae 

NORTH EAST ATLANTIC (10 MSs + Norway):  

Coastal waters: 

2. Intertidal and subtidal macroalgae 

3. Seagrasses 

4. Blooming opportunistic macroalgae 

Transitional waters 

5. Blooming opportunistic macroalgae 

6. Seagrasses 

MEDITERRANEAN SEA (7MSs + Croatia): 

Coastal waters: 

7. Macroalgae 

8. Seagrasses 

Transitional waters: 

9. Macroalgae-Seagrasses 
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The participation has been very different in each GIG exercise; in general, it has been restricted 

to a few countries among all those included in each GIG. Several GIGs initially included a 

number of MSs to participate in the IC exercise, but some of them were lost during the exercise. 

In other occasions MSs calibrated their data “a posteriori” with the IC methods adopted and 

developed by other MSs that actively participated in the IC process. The participation has not 

always included all the MSs and the involvement in the IC is not equally distributed among 

them. 

Methods are scientifically correct; however there is little consistency of approach. The 

heterogeneity among national methods is one of the main obstacles to successful intercalibration. 

Methods are very complex and would be improved through simplification. Many of the proposed 

indexes have been constructed through combining relatively simple variables in an overly 

complicated way. This results in indices that cannot be readily understood or communicated, and 

thus difficulty is introduced to the task of making a common comparison. GIGs have developed 

methods that are useful for sheltered to semi-exposed shores; however, methods and reference 

conditions specific to exposed communities are lacking. 

Many GIGs have limitations in data quantity that have inhibited accurate intercalibration 

(especially for seagrasses and opportunistic blooming macroalgae). Also limited, in many cases, 

is the spatial and temporal representativeness of the sampling on which the IC is based. When 

time series have been employed they have been of insufficient length for a robust assessment.  

Lack of detail in the reference descriptions is one of the major problems with the Coastal 

intercalibration. Detailed descriptions of reference condition are lacking for the following 

characteristic communities: 

 the reference near natural communities, 

 benchmarking adopted communities, and 

 the description of boundary communities between classes of water quality (H/G and 

G/M). 

Many GIGs/BQEs have not routinely provided geographical coordinates of the localities of study 

or of reference locations. Further, the methods used to establish continuous or alternative 

benchmarks and harmonization of boundaries are not always clear. 

The relationships between pressures and responses are well established in many cases; the 

correlation parameters fulfil the requirements of the IC exercises. However, the effect of some 

natural pressures, such as the degree of hydrodynamic exposition of the communities, has never 

specifically been analyzed. 

As a consequence of all the previously noted deficiencies, another weak point is the boundary 

adoption. Because the boundaries have been determined by different procedures it has been 

difficult to find common concepts in order to establish and describe the boundary communities 
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that represent the ecological status classes. Problems mainly arise when Member States use 

different reference conditions to calculate Ecological Quality Ratios (EQR). As a consequence, 

the harmonization between the values of the water quality boundaries among the MSs has been 

reached only in a few occasions. Some misplacement in boundary values has occurred even in 

the best IC.  

Taken as a whole, as tabulated in the matrix in Section 2.3.2.1 of this report, the IC exercises 

have concluded with different success, and the differences between the accuracy they reach in 

the IC are important. 

Scientific recommendations to improve the IC in the Macroalgae and Angiosperms BQEs: 

The reviewer recommends that methods to develop IC exercises should be chosen previously by 

the JRC or other scientific institution. National methods adopted are very different and difficult 

to compare and in general presented too much heterogeneity among them. 

Boundaries depend on the positions of the lowest and the highest quality ends on the condition 

gradient. The bad state of the reference communities must be fixed before the IC, based on a 

quantitative value of opportunistic algae. Two poor quality states are never equivalent due to 

differences in biological response, although they are included in the same category of quality 

water class (i.e., “poor”). Thus, attempts to describe the boundaries between classes of water 

quality using these different expressions of biological response to pressures would be impossible 

because of being based on different reference state conditions. 

An accurate look at the species list could be a good tool to determine boundaries. In some cases 

there is one species that could be used alone as a water quality marker. The number of species is 

a weak variable when the conditions of water movement are extreme. In too exposed and in too 

sheltered coasts the systems in good conditions naturally present reduction of the species 

richness, although the water is of good quality. 

Transitional waters must be delimited with detail at each case. Transitional waters should refer to 

lagoons, not to estuarine waters because estuaries are continuous mixing models. 

The reviewer strongly cautions that the Macroalgae have a great capacity of adaptation to severe 

conditions, thus I think that they are not an accurate BQE to evaluate water quality. 

Depth of seagrass beds, shoot density and number of leaves per shoot seem to be more efficient 

for water quality evaluation in the best classes (H/G/M) and, opposite to seagrasses, 

proliferations of opportunistic algae would the best to evaluate worse conditions. 
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2.3.2.1 COASTAL:  Macroalgae and Seagrasses (macrophytes) Summary Matrix 
 

4 

 

3 

 

2 

 

1 

 

             BQE Macroalgae-Seagrasses 

 

GIG 

Item Item specification                                        Ranking Mediterranean Sea 

(macroalgae / seagrass) 

North East Atlantic 

(macroalgae/ seagrass/ blooming 

opportunistic macroalgae) 

             Baltic Sea 

               (2012) 

Quality of Reporting Does the quality of the 

reporting affect reviewer’s 

ability to determine the 

scientific validity of the 

product? 

4  Reporting is complete, decisions are fully documented and well justified; 

references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or references, 

for some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit interpretation 

of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to assess 

scientific validity of the approach 

4 3 3 2 2 1 

Geographical scope Is the intercalibration of 

water types sufficient to 

ensure that final results are 

representative of the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 

1-2 types only 

3 2 3 2 2 

 

1 

MS participation  Is the number of MS 

participating sufficient to 

ensure that final results are 

representative of the GIG? 

4  75%-100% of MS  

3  50%-74% of MS  

2  25%-49% of MS 

1  0-24% of MS 

List of MSs that did not produce 

final results: 

 

4 

3 4 2 2 2 

National Methods Are the national assessment 

methods sufficiently 

compliant with criteria to 

accomplish the IC 

objectives, including WFD 

compliant boundary values? 

4  All methods are as compliant as possible, given the current state of 

ecological knowledge 

3  Some gaps are noted but the majority of MS methods are sufficiently 

compliant  

2  Only some methods are compliant 

1  Major deficiencies in 

compliance with methods criteria 

that detract from accomplishing 

objectives 

4 3 4 2 2 2 

Feasibility Check Have all assessment 

methods been shown to 

exhibit scientifically sound 

pressure-response 

relationships for at least one 

important pressure? 

4  Sensitivity to at least one important pressure has been demonstrated for all 

or nearly all methods 

3  Some gaps are noted but the majority of methods have been shown to be 

sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant 

pressures 

1  Major deficiencies in 

demonstration of pressure 

response relationships that detract 

from accomplishing objectives 

4 3 2.5 2 2 2 

Datasets Are the datasets used for IC 

of sufficient size and quality 

to carry out the comparison? 

4  All MS and Common datasets comply with size and data quality criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to 

accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in 

compliance with dataset size and 

data quality criteria that detract 

from accomplishing objectives 

4 

 

4 

2 1 1 1 

Generalist Reviewer 

score=3 for both 

Low quantity and not 

fully representative. 

Generalist 

Reviewer 

score=3 

 Mainly 2 MS 

Generalist 

Reviewer 

score=2 
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Item Item specification Ranking 

 
Mediterranean Sea 

(score: macroalgae /  seagrass) 

North East Atlantic 

(score: macroalgae / seagrass / blooming 

opportunistic macroalgae ) 

 

Baltic Sea (2012) 

Reference and Benchmarking Are all reference conditions  

(or continuous or alternative 

benchmarks) defined with 

sufficient scientific rigor to 

carry out the objectives of 

the IC?  

4  The chosen approach is sufficiently scientifically sound to accomplish the 

IC objectives  

3  Some gaps are noted but most are sufficiently scientifically sound to 

accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and 

benchmarking detract from 

accomplishing objectives 

4 4 

2 2 1 1 

Community Descriptions Have the ecological 

attributes of the GM 

boundary communities been 

adequately described to 

ensure conformity to WFD 

Annex V normative 

definitions of good and 

moderate status 

communities ?   

4 All boundary communities have been narratively characterized with thorough 

descriptions conforming to WFD normative definitions,  such that a clear 

understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities have been narratively 

characterized and comply with WFD Annex V, but gaps exist or 

characterization is primarily via metric values and numbers, rather than  

description 

2  Boundary communities are described, but are significantly divergent from 

WFD Annex V normative definitions, or are  only quantitatively described via 

metric values and numbers  

1 Neither boundary communities 

nor good and moderate status 

communities are described for 

any type.  

4 

4 

3 1 2 3 

Comparability Analysis  Has the comparability 

analysis been done with 

sufficient rigor to 

accomplish the IC 

objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary values 

have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary values are 

sufficiently harmonized   to accomplish the comparability objectives 

2  Only a part of the MS boundary values have been harmonized and 

comparability is not ensured for the remainder 

1  Major deficiencies in comparability analysis that detract from accomplishing 

the comparability objectives 

4 2 

2 1 1 1 

Overall impression What is your overall 

impression of the 

completeness and scientific 

quality of this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, given the 

current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been achieved for 

the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are not 

justified 

1 major deficiency in 

completeness and poor quality 

with clear deviations from IC 

guidance. 

 

 

 

4 

 

 

3 

2.5 2 2 1 
Generalist 

Reviewer 

score=3 

 

Generalist Reviewer score=3 

Absence of full, a priori MS 

participation in boundary bias 

analysis 

Generalist Reviewer score=3 

for both 

East vs west differences 

Generalist 

Reviewer 

score=2  

Generalist 

Reviewer 

score=2.5 
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2.3.2.2 COASTAL- Macroalgae and Seagrasses ( Macrophytes): Baltic Sea  
 

BQE Reviewer Assessment: This is the poorest IC exercise among those using macrophytes as 

BQE: few countries, few sites, few data and heterogeneous methods. 

 

MS participation/geographic scope: A weakness  

 

In this GIG there was a nominal participation of all the MSs included within. Definitive IC that 

has been approached by DE and DK in the West Baltic has not been reached. EE and FI 

intercalibrated in their own shores. Many MSs have not shown continuity from the beginning of 

the IC. This IC exercise in whole was very poor and could not be accounted as representative of 

the Baltic Sea. 

Generalist Reviewer: Agree that geographic coverage not representative of whole 

GIG but recommend score be raised to 2 based on efforts by western Baltic MS 

 

National methods: A weakness  

 

The methods adopted are absolutely heterogeneous and cannot be compared: different species 

and number of species, different parameters, simple or combined metrics, biological and non-

biological variables. In short, each MS is a separate element and it is impossible to “force” the 

agreement among them. DE and DK, and FI and EE attempted to IC, although FI and EE reached 

IC results; DE and DK did not IC at all. 

 

Reference and benchmarking: A weakness 

 

References do not really exist: they are not proper reference sites. MSs argued that high quality 

water does not exist in the Baltic to be taken as a reference. In similar situations the reference has 

been defined by expert judgment in other GIGs. 

 

Generalist Reviewer: Agree- major weakness in benchmarking boundaries; allowing up 

to 50% deviation from historical reference conditions is not credible as equivalent to 

current day WFD “Good” status. 

 

Methods – Pressure relationships: A weakness  

 

Pressures have been related to eutrophication and to what those MSs designed as “general 

degradation”, a too vague name to understand what the MSs mean with the use of this word.  

In fact, some MSs used the Secchi disc depth and TN as pressure estimation. A bad correlation 

of BALCOSIS, ELBO, Estonian and Finnish methods with Secchi disc make these metrics 

unsuitable. 

 

Benchmarking: A weakness 

 

Benchmarking was poorly delimited and non-biological entities have been proposed for the 

remaining types to be intercalibrated. 

 



 

 163 

Datasets: A weakness 

 

Very few sites located in the Western Baltic have been used for the attempt of IC by DE-DK. 

Also for FI-EE intercalibration there is a big limitation on the data since the Estonian method 

could not be calculated on Finnish data. 

 

Community description: Good 

 

Good description of the boundary communities is provided, despite diffuse description of 

references and benchmarking communities.  

 

Conclusion 

 

This is the poorest IC exercise among those using macrophytes as BQE: few countries, few sites, 

few data and heterogeneous methods. 

 

2.3.2.3 COASTAL-Macroalgae: Mediterranean Sea (2011) 
 

BQE Reviewer Assessment: This BQE can be recommended to be adopted by the Commission 

Decision 

MS Participation: A strength 

Almost all MSs of this GIG participated in the IC, MT has been excluded and Croatia offers an 

irregular participation. There is a clear division of the GIG between the Western and the Eastern 

Mediterranean sectors- only data of Spain and Greece are used. 

Generalist Reviewer: Disagree-recommend lowering score to 3.  The IC was primarily 

the result of the data and efforts of 2 MS (EL and ES). 

 

National methods: A strength: 

The two methods CARLIT (for Western Mediterranean) and EEI (Eastern Mediterranean) 

express a similar assessment of the communities under different water quality conditions. They 

are equivalent, both are accurate for IC exercises in agreement with their sensitivity. 

The high level of expertise of participants in both sectors (Western and Eastern) ensures that 

sound taxonomic classification and consistency have been adopted 

Datasets: adequate for IC 
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Generalist Reviewer: Disagree with score of 4; recommend lowering to 3. Low 

quantity of data, from limited number of MS raises doubts for representativeness of 

common dataset.  

 

Reference conditions/ benchmarking: A strength 

The specific type of communities that represent near natural conditions is accurately described. 

Position of reference sites is given using exact geographic coordinates. 

Benchmark and reference sites are expressed in a transparent and accurate way. The presence 

and the state of Cystoseira complex has been used to establish the boundaries between quality 

classes. 

An ANOVA was performed to check the comparability between the benchmark sites of the MSs 

that did not participate to the boundary bias analysis and the MSs that defined the common view 

on the common metric scale.  

The technical report is transparent and convincing. Despite the weakness of the ANOVA, the 

procedure is correct.  

Generalist Reviewer: Disagree with score of 4; recommend lowering to 3. Several 

MS did not participate fully in the boundary analysis.  A posteriori statistical 

harmonization of these non-participating MS does not provide full confidence in 

benchmarking/comparability results. 

 

Method-pressure relationships: A strength 

The setting of boundaries between quality water classes has been determined by the use of 

ecological and statistical principles. 

Precise description of impacts and pressures is provided in a very detailed way. Multiple 

pressure indexes have been used in a precise way. 

Comparability analysis: A strength 

National methods are well correlated among them, in agreement with common metrics adopted; 

statistical parameters fulfill the criteria for acceptance. In my opinion, IC has been almost 

completed successfully and could be recommended. 

The IC exercise was completed only by EL and ES; other MSs that participated in the IC have 

been compared by evaluating statistically the benchmark sites: the MSs concluded that IC is 

feasible. 
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It seems that there is some disagreement in the values adopted by the MSs in Western and 

Eastern Mediterranean basins. The values for boundaries between classes have been explained as 

acceptable regional differences through benchmarking. It is however advisable to ask the GIG to 

illustrate this better in the technical report. 

Generalist Reviewer: Disagree with score of 4; recommend lowering to 3. As noted 

for benchmarking, several MS did not participate fully in the boundary analysis.  A 

posteriori statistical harmonization of these non-participating MS does not provide full 

confidence in benchmarking/comparability results. 

 

Overall Impression 

For macroalgae only data of Spain and Greece are used. Macroalgae and seagrasses are not 

strictly comparable in this exercise. The degree of detail in explanation and justification in the 

macroalgae report is higher and the rationale is more convincing than in the seagrasses report, 

thus macroalgae has received the higher score.  

Generalist Reviewer: Disagree with score of 4; recommend lowering to 3 based on 

adjusted scores above. 

 

2.3.2.4 COASTAL-Seagrasses: Mediterranean Sea (2011) 
 

BQE Reviewer Assessment: This BQE can be recommended after modifications (see below) 

MS Participation: the GIG is apparently well covered; however some MSs did not participate to 

the final conclusion of the IC. Only two MSs (ES and FR) fully developed the IC exercises. The 

rest have not provided data to IC, citing for their reason that no common metric was available. 

National methods: 

Only one species was taken into account in the GIG: Posidonia oceanica in the Western basin 

while in the Eastern basin Cymodocea nodosa was used for assessment and not Posidonia 

oceanica. This difference has been argued by EL (Greece) as their reason for non- participation 

in the IC exercise. 

Only two methods have been applied: POMI (ES and CZ) and PREI (FR, CY and IT), both are 

similar, and are supported by the same philosophy. These MSs have utilized these methods in 

related previous studies and they have been applied with a consistent and well-developed 

expertise. 

Some gaps remain for seagrasses in national methods for the eastern Mediterranean area of the 

MED GIG.  Greece does not really participate in the IC.  
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Method-pressure relationships strength 

All the MSs agree that the main observed effect of pressures is from eutrophication. Pressures 

are well described with good detail. 

Reference conditions and benchmarking 

A virtual reference type was created by agreement among the MSs to give values between good 

classes and worse classes of water quality. Some difficulties arise to establish limits for worse 

quality classes because, in the poorest condition, classes are not clearly delimited since beds do 

not exist in bad water quality conditions. This is a detrimental aspect of the use of the 

Angiosperms as a BQE index to assess the entire gradient of condition. 

Benchmarking has not been sufficiently described but reference conditions have been agreed by 

all MSs. 

An ANOVA was performed to check the comparability between the benchmark sites of the MSs 

that did not participate to the boundary bias analysis with the MSs that defined the common view 

on the common metric scale. I consider that this is not an important gap, and does not avoid a 

quite good IC. 

Generalist Reviewer: Disagree with score of 4; recommend lowering to 2.5. Several 

MS did not participate fully in the boundary analysis.  Eutrophication pressures are well 

described with good detail but benchmarking procedures not well described. Small 

dataset. Ref and GM communities not described.  The reviewer also notes inadequacies 

in description of benchmarking so score of 4 seems unjustified. 

 

Datasets 

For seagrasses only data of Spain and France are used in the boundary bias analysis, limiting 

how representative the IC is for the whole GIG. While data quantity is not “extensive” and few 

sites are compared, the amount of data is sufficient for the IC purpose. Position and geographic 

coordinates of sites have been efficiently detailed.  

Generalist Reviewer: Disagree with score of 4; recommend lowering to 3. Low 

quantity of data, from limited number of MS raises doubts for representativeness of 

common dataset.  

 

Community descriptions: A weakness  

H/G and G/M boundaries are not clearly described.  Depth of seagrass beds, shoot density and 

number of leaves per shoot seem to be more efficient for water quality evaluation in the best 

classes (H/G/M) and, at the other end of poor status classes, opposite to seagrasses, proliferations 

of opportunistic algae would the best to evaluate worse conditions. 
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Generalist Reviewer: Disagree with score of 4; recommend lowering to 2- BQE 

reviewer states “not clearly described”- I agree.  The GIG has stated that ecological 

differences between type-specific reference conditions for seagrasses in the GIG are too 

great and therefore their argument is that providing a description would create more 

confusion than it would solve.  The G/M boundary is simply presented as anything that is 

30% worse than the H/G condition, which seems to only be defined by metrics, not in 

descriptive ecological terms.  This IC is focused on just 1 or 2 species (Posidonia 

oceanica and/or Cymodocea nodosa) so a taxonomic ecological characterization of the 

boundaries is not useful. Nevertheless a descriptive, narrative characterization of plant-

form, physiological condition, areal extent etc of these spp as found in H/G and G/M 

boundary conditions would be very useful. Community Descriptions for macroalgae for 

the same GIG were presented with much greater care, literature review, and data analysis.  

Comparability analysis 

The GIG has demonstrated good agreement on the correlations between MSs metrics and 

common metrics. The boundary evaluation could be more flexible.  The IC exercise was 

completed only by FR and ES; other MSs that participated in the IC have been compared 

statistically: the MSs concluded that IC is feasible.  

Generalist Reviewer: Disagree with score of 2; recommend raising to 3. Similar 

approach and issues as for macroalgae but reviewer states that good agreement has been 

demonstrated.  A weakness that several MS did not participate fully in the analysis.   

 

General Conclusions: In my opinion IC has been almost completed successfully, but this IC is 

only possible to be recommended after one modification. It is required to incorporate the Greek 

qualification of water quality and to transform the values for IC with the Western MSs; anyway, 

the Western exercise could be recommended for this part of the GIG. 

Generalist Reviewer: Agree with score of 3 based on adjusted scores above. 

2.3.2.5 COASTAL- Seagrasses: North East Atlantic (2012) 
 

BQE Reviewer Assessment: Cannot be recommended as it is 

MS participation weakness 

The participation is limited to UK, IE, NL FR and DE. As in the NEA transitional waters there is 

an important geographical gap in the Northern and Southern sector of this GIG. Neither 

satisfactory explanation nor justifications have been given. Methods used are based on beds 

extension and species richness, which is an inaccurate metric due to the few species forming the 

beds. Localities are few and crowded along the extension of the MSs shores. It seems that 
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coordinates given do not necessary coincide with eutrophic sites and hydrodynamic 

perturbations.  

Method-pressure relationships weakness 

Main pressures selected have been eutrophication, land uses and hydro-morphological 

perturbations. In general the correlation parameters with EQR are unsatisfactory.  

Reference and benchmarking weakness 

Reference and benchmark descriptions are not provided. Data sets are absolutely poor.  Pressure 

data have been restricted from 2008 to the present day. Justifications are offered but they are 

unacceptable. 

Generalist Reviewer: Agree. Intractable problems due to absence of low disturbance 

reference sites. Extremely low data quantity and inadequate period of record (e.g., NEA 

1/26 has only 2-11 seagrass sites per MS and 4-6 physico-chemical sites and pressure 

data sites)  

National methods weakness  

Common classifications are described as percentage of decreasing extension related to reference 

types. Decreasing extension is not necessarily related with the healthy state of the beds. No 

common metric has been developed. 

There is a “hole” between the best and the worse quality classes. No localities with communities 

or beds, submitted to medium degree of pressure are included in correlations. 

The values of the boundaries between classes need to be reconsidered. 

Summarizing: Several serious methodological modifications are necessary in this IC exercise. It 

could not be recommended as it is. 

Generalist Reviewer: Agree. IC is not credible. Significant problems with data quantity 

and quality, and inadequate solutions to the problem of lack of reference conditions 

 

2.3.2.6 COASTAL-Blooming Opportunistic Macroalgae: North East Atlantic 
 

Reviewer Assessment: Blooming macroalgae are not suitable to describe Good water quality 

status; Opportunistic macroalgae should be included as an indicator of bad quality in the NEA 

BQE of macroalgae 

 

National method compliance 
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Before further considerations and comments, it must be stated that blooming macroalgae are not 

suitable to describe Good water quality status because they disappear when the water quality is 

high. Opportunistic macroalgae are excellent as markers of the systems in bad state, mainly 

related to eutrophication. 

 

MS Participation 

 

As in other NEA BQE (Transitional and Seagrasses) only countries from the central NEA 

participated in this exercise, as in the other NEA BQE there are two important gaps: Northern 

and Southern NEA. 

 

Reference and benchmarking weakness 

 

The technical report expresses the impossibility of finding natural conditions for reference. 

Benchmark conditions are not defined, despite the fact that MSs developed the exercise correctly 

and in agreement with the recommendations. 

 

Opportunistic macroalgae should be included as an indicator of bad quality in the NEA BQE of 

macroalgae. Given that Opportunistic macroalgae often share resources with angiosperms, they 

could also be included in the NEA BQE Seagrasses, as was done in Mediterranean transitional 

waters. 

 

The report needs some more elaboration on the data quantity and quality, method-pressure 

relationships and suitability of common metric. A revision of the Technical report does not give 

support for a more elaborate summary, the quality of the report and the data given are not 

sufficient for it. 

 

Generalist Reviewer: I agree that this IC was not successful and that there are 

assessment concept flaws in trying to IC a biological component that is an indicator of 

only the poor end of the condition gradient. This element does not make sense without a 

carefully designed combination rule and integration with other biological indicators of 

high and good/moderate environmental conditions to cover the full pressure gradient. 

This biological element is useful to indicate quite good from quite bad conditions only 

and pressure response charts against DIN show obvious gaps in mid-ranges of pressure 

(TR Annex). 

 

2.3.2.7 COASTAL – Intertidal and Sub-tidal macroalgae: North East Atlantic 
 

INTERTIDAL AND SUBTIDAL MACROPHYTES (NEA 1/26, 7, 8A, 8 B, 9 AND 10)  

 

Geographical coverage 

The NEA is a very heterogeneous region. I mean that the division by water masses is not useful 

in my opinion. A biogeographical division based on the traditional one of the European coast 

would be more accurate, but this classical division has been ignored or unknown by the experts 

fulfilling the technical report. The MSs limits are not the best choice to delimit regions within 

this GIG. The division used in this IC exercise matches better with the situation on the shore of 
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the participating institutions in the GIG than with biogeographical regions.  Consequently, the IC 

has been very difficult to develop. 

 

MS participation 

All the MSs included in this GIG participated in the IC exercises except BE. Belgium explained 

that its absence is related to the heavy exposure of its sandy coastal waters, in which no rocky 

substrates could be found.  

Subtidal has only been partially covered. 

Diverse parameters (variables) used are species richness, coverage and area extension of algae. 

Some MSs, (e.g., DE) include Biomass estimations. DE has not participated in the final IC. 

Methods are really too diverse to be easily managed in the IC. The national methods seem to be 

local methods from each institution; this is the case of ES. 

 

Comment on common metric 

No common agreements for methods could be adopted. The weight of the authorship on the 

methods and indexes is so high that small differences among MSs that could have been 

smoothed by developing a separate common method. Choosing the Cantabrian Spanish method 

as common metric for the southern intercalibration did not provide the ideal result as a 

consequence. 

 

Method-pressure relationships weakness 

Pressures delimited are: distance to urban areas, industrial discharge and diffuse pollution. In 

subtidal habitats, eutrophication is the main pressure. Part of the pressure gradient is missing, so 

bad classes have been difficult to typify. The correlation between pressures and responses has 

not always been fully obtained. 

 

Reference and benchmarking 

The information on exact geographic situation of the reference sites is too vague, and their 

geographical coordinates are not provided. The description of reference sites, benchmarking and 

boundaries of quality classes communities were too vague, the descriptions could not be used as 

references. 

 

Datasets 

Data set used in this IC exercise is moderate, perhaps it would be sufficient if the description of 

the communities taken as reference were more detailed, but this is not the case. 

Benchmarking has not been clearly standardized. 

 

Comparability analysis weakness 

ESRICQI ESW2, must be deleted from defining the common view on the common metric scale 

because it differs in the variables measured from other metrics (including a fauna component), 

and it is not compliant with the other metrics. 

Unclear common metrics have been used; perhaps there are not real common metrics. 

There is a weak relationship between common metrics and national methods. In my opinion, in 

the NEA areas, there is an excessive number of metrics that are slightly different. The 

differences even exist among the methods applied by participants within the same MS. 
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BQE Reviewer comment 

My impression is that macroalgae are not the best type of organisms to be used as a sentinel of 

the water quality. If the changes in the environment are not sudden or catastrophic, macroalgae 

can be alive in very extreme conditions due to their high capacity to adapt to environmental 

changes and to their genetic plasticity. Macroalgae, except for a few species, have a high 

turnover that favors the adaptation to the progressive environmental changes.
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2.3.3  COASTAL: Benthic invertebrates 

2.3.3  COASTAL: Benthic Invertebrate Cross-GIG Summary 
 

Quality of reporting weakness 

With respect to the information provided for doing this review, complete technical reports were 

not always available, and often important information was lacking (e.g. proper description of the 

national methods, pressure-response relationships, boundary setting procedures, etc.). Overall, 

reports need better organization and clarifications. Often I needed to consult published literature 

to get more information. 

National methods compliance: 

Most member states in all GIGs have developed national methods and many member states have 

developed a unique (in many cases multi-metrics) method, but the incorporated parameters are 

mostly similar (diversity, abundance, sensitive/tolerant species classification). Several methods 

have been published in peer reviewed journals, and a booming number of publications are 

emerging that apply the methods in different water types and water bodies. A few member states 

(especially in the Mediterranean GIG and certain Spanish coastal waters) did not incorporate a 

diversity parameter (mentioned in the normative definition for this BQE) in their national metric, 

which causes problems for the intercalibration in several cases (see also further). It is argued that 

diversity (more specifically H’) is not a good measure to establish ecological status as stated in 

the WFD, mainly because of the non-linear (non- monotonic) response of diversity along a 

disturbance gradient. Two important aspects should be considered with respect to this statement 

that implies that further justification is needed not to include a diversity parameter in the metric. 

Firstly, only the Shannon-Wiener diversity index (H’) is presented in response to a pressure such 

as organic matter content (as in the case of the MED GIG). H’ is a compound index that includes 

species-abundance distributions, which can indeed give complex and possible confounded 

responses that differ from species richness, i.e. the number of species. Both the Pearson – 

Rosenberg model (Pearson and Rosenberg, 1978) and the more general intermediate disturbance 

model primarily concern species richness (S, i.e. number of species), and therefore it is 

recommended to use species richness instead of H’. Studies that use compound indices of 

diversity should present logical arguments, a priori, to why a specific index of diversity should 

peak in response to disturbance (see Svensson et al. 2012). In addition to this, the behavior of H’ 

compared to S in the different national metrics (where applicable) would be interesting to look 

at. Secondly, it is well established and proven that benthic species richness responds along a 

gradient of organic enrichment according to the Pearson – Rosenberg model (Pearson and 

Rosenberg, 1978). This graphical model describes the benthic community succession/response 

along a gradient of organic enrichment and is used as the theoretical basis for most of the benthic 
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metrics developed within the framework of the WFD. The model shows highest species richness 

at slightly moderate levels of organic enrichment, and decreases with increasing enrichment.  

Generalist Reviewer Comment: I agree with the reviewer. Biological response to 

enrichment is most often unimodal 
35

 
36

 
37

  as described by Odum’s subsidy-stress 

“hump”.  Bias towards the greater simplicity of an index with a linear response across a 

gradient can erroneously attribute “high biological status” to enriched locations, simply 

because they have the highest numbers and richness.  Especially in naturally oligotrophic 

environments, such samples are often reflecting a subsidy response from increased 

organic inputs, i.e., samples drawn from the unimodal subsidy “hump” of the gradient. 

Recommendation: Hyland et al. (2005) expanded upon this model by using it as a conceptual 

basis for defining lower and upper thresholds in total organic carbon concentrations 

corresponding to low versus high levels of benthic species richness in samples from around the 

world, including the Mediterranean Sea. Similar results were obtained for Mediterranean coastal 

lagoons by Magni et al. (2009). An approach using these thresholds should be evaluated within 

the WFD, together with a good description of the habitats where samples are taken.   

Method-pressure relationships: 

With respect to the environmental pressures addressed by the GIGs, most pressure-response 

relationships deal with general degradation, eutrophication and organic enrichment. The national 

metrics are mainly developed with respect to the Pearson - Rosenberg model (see above), and 

other pressure-responses seem underrepresented (mainly physical pressures), although these are 

often prominently present in many of the European coastal and transitional waters. Too little 

attention is paid to the response of the metrics in multi-pressure environments. Also often weak 

pressure response relationships are reported, or relationships are missing or not relevant. This is 

considered a problem. Another problem, but this is a more general one and not related to the 

intercalibration, is that we do not know if a reduction in a certain pressure will automatically lead 

to a (linear) improvement in the biological quality element, or if it will require certain thresholds 

to be surpassed. 

Generalist Reviewer Comment: “Healthy ecosystems have built-in repair mechanisms, 

but damage can exceed their capacity for self-repair. After crossing that self-repair 

threshold, natural (unassisted) repair mechanisms cannot repair all the damage.”  

                                                 
35
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This quote appears in an interesting discussion of factors affecting models of stepwise 

degradation and stepwise recovery of ecosystems.
38

  

 

It is established that reference conditions are often difficult to address, and are mostly based on 

expert judgment, or using least disturbance sites. Boundary setting procedure follows different 

approaches, for instance by optimizing in line with the normative definitions, or using 

discontinuities in the relationship between an anthropogenic pressure and a biological response.  

Statistical and/or ecological principles are used, but not always a clear justification is given.  

Reference and benchmarking: 

The search for good reference or benchmark sites for the purpose of intercalibration appeared 

difficult. This is not surprising, given the heavily impacted and diverse nature of European 

coastal and transitional waters. But this poses clear problems for a straightforward application of 

the 2
nd

 Phase intercalibration methodology. 

National methods compliance weakness: 

Little is known on the biology/ecology of most species, yet most metrics rely on the 

classification of species into sensitivity classes. I lack some critical notes about this and the 

possible consequences. For instance, it is unclear if the biogeography of species is taken into 

account (e.g. species at their latitudinal distribution limit are likely to be more sensitive).  

A general impression is that the member states focused a lot on the technical aspects of the 

intercalibration (that are sometimes difficult to evaluate based on the provided information), but 

somewhat pass over the current scientific knowledge about the structure and functioning of 

coastal and estuarine ecosystems, and how human activities influence them. A formal approach 

is followed, but often an ecological interpretation is missing. A clear lack common to all GIGs is 

the poor or non-available description of reference/benchmark communities and borderline 

communities.  

In all GIGs the focus is on soft sediment habitats. Methods for assessing hard substrates and 

rocky environments are underrepresented, as well as specific habitats (e.g. sea grasses). It is 

unclear how this will be dealt with in the future. 

Other GIGs: 

No information was reviewed for Black Sea GIG - coastal waters and Mediterranean GIG - 

transitional waters, since ECOSTAT concluded already that the validation of the Black Sea 

                                                 
38
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method was insufficient and the MED GIG TW group concluded not to have valid results and 

needed to continue working. 
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2.3.3.1  COASTAL: Benthic Invertebrate Summary Matrix 
                                                                                        GIG/BQE Benthic Invertebrates 

 

4 

 

3 

 

2 

 

1 

 

                                                 Ranking 

Item Item specification GIG Baltic Sea Mediterranean Sea North East Atlantic 

Quality of Reporting Does the quality of the 

reporting affect reviewer’s 

ability to determine the 

scientific validity of the 

product? 

4  Reporting is complete, decisions are fully documented and well 

justified; references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or 

references, for some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit 

interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to 

assess scientific validity of the approach 

2 2 1 

No summarizing document 

available, only separate 

documents (twelve!) with 

different status and finality.  

 

Geographical scope Is the intercalibration of 

water types sufficient to 

ensure that final results are 

representative of the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are 

covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

2 3 3 

MS participation  Is the number of MS 

participating sufficient to 

ensure that final results are 

representative of the GIG? 

4  75%-100% of MS  

3  50%-74% of MS  

2  25%-49% of MS 

1  0-24% of MS 

List of MSs that did not produce final 

results: Baltic: Latvia, 

Lithuania and Poland 

Mediterranean: Malta 

2 4 3 

National Methods Are the national assessment 

methods sufficiently 

compliant with criteria to 

accomplish the IC 

objectives, including WFD 

compliant boundary values? 

4  All methods are as compliant as possible, given the current state of 

ecological knowledge 

3  Some gaps are noted but the majority of MS methods are sufficiently 

compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria that detract 

from accomplishing objectives 

3 

Three member states (out of eight) do 

not have compliant methods: Latvia, 

Lithuania, Poland. 

2 

Malta has no method. Two different 

approaches used by the other member 

states: one group including diversity in 

their metric (Italy, Slovenia), one 

group not including diversity in their 

metrics (Cyprus, France, Greece, 

Spain). The latter is not compliant 

with the normative definitions. 

3 

Feasibility Check (pressure-

response relationships) 

 

Have all assessment 

methods been shown to 

exhibit scientifically sound 

pressure-response 

relationships for at least one 

important pressure? 

4  Sensitivity to at least one important pressure has been demonstrated 

for all or nearly all methods 

3  Some gaps are noted but the majority of methods have been shown to 

be sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant 

pressures 

1  Major deficiencies in demonstration of pressure response relationships 

that detract from accomplishing objectives 

2 2 

The non-diversity methods are not 

sufficiently testes against pressures. 

3 

Datasets Are the datasets used for IC 

of sufficient size and quality 

to carry out the comparison? 

4  All MS and Common datasets comply with size and data quality 

criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to 

accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and data quality 

2 

For the intercalibrated common types 

data sets are sufficient. For the other 

non-intercalibrated common types, 

data were not submitted or are not 

available. 

3 2 

Large datasets are available, 

but pressure data are often 

missing. 

Generalist 

Reviewer score= 2 
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criteria that detract from accomplishing objectives 

 

 

 

Item Item specification GIG Baltic Sea Mediterranean Sea North East Atlantic 

Reference and 

Benchmarking 

Are all reference conditions  

(or continuous or alternative 

benchmarks) defined with 

sufficient scientific rigor to 

carry out the objectives of 

the IC?  

4  The chosen approach is sufficiently scientifically sound to accomplish 

the IC objectives  

3  Some gaps are noted but most are sufficiently scientifically sound to 

accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from 

accomplishing objectives 

3 3 2 

Community Descriptions Have the ecological 

attributes of the GM 

boundary communities been 

adequately described to 

ensure conformity to WFD 

Annex V normative 

definitions of good and 

moderate status 

communities ?   

4 All boundary communities have been narratively characterized with 

thorough descriptions conforming to WFD normative definitions,  such 

that a clear understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities have been 

narratively characterized and comply with WFD Annex V, but gaps exist 

or characterization is primarily via metric values and numbers, rather 

than  description 

2  Boundary communities are described, but are significantly divergent 

from WFD Annex V normative definitions, or are  only quantitatively 

described via metric values and numbers  

1 Neither boundary communities nor good and moderate status 

communities are described for any type.  

2 2 2 

Comparability Analysis  Has the comparability 

analysis been done with 

sufficient rigor to 

accomplish the IC 

objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary 

values have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary 

values are sufficiently harmonized   to accomplish the comparability 

objectives 

2  Only a part of the MS boundary values have been harmonized and 

comparability is not ensured for the remainder 

1  Major deficiencies in comparability analysis that detract from 

accomplishing the comparability objectives 

 

2 

Three member states (out of eight) 

did not intercalibrate their national 

methods: Latvia, Lithuania, Poland. 

2 

Two different approaches used by the 

participating member states: one 

group including diversity in their 

metric (Italy, Slovenia), one group not 

including diversity in their metrics 

(Cyprus, France, Greece, Spain). 

Overall comparability between the two 

approaches not demonstrated due to 

the fact that feasibility criteria are not 

met. 

2 

Overall impression What is your overall 

impression of the 

completeness and scientific 

quality of this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, given 

the current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been 

achieved for the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are not 

justified 

1 major deficiency in completeness and poor quality with clear 

deviations from IC guidance. 

2 

Only four out of eight common types 

were intercalibrated, only five out of 

eight member states involved in the 

intercalibration. Three member states 

(Latvia, Lithuania and Poland) did 

not pass compliance check with 

respect to their national methods. 

 

 

 

 

 

 

2 

Overall comparability among all 

member states is not achieved.  

2 

 

 

 

Generalist 

Reviewer 

score=2.5 

Generalist 

Reviewer 

score=2.5 
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2.3.3.2  COASTAL: Benthic Invertebrates-  Baltic Sea (2011) 
 

Reviewer Assessment: ACCEPT AFTER CLARIFICATION for the four intercalibrated 

common types, and DO NOT ACCEPT for the four common types not intercalibrated, and 

for the member states Latvia, Lithuania and Poland.  

1. Baltic GIG – coastal waters 

Reviewer Assessment: ACCEPT AFTER CLARIFICATION for the four intercalibrated 

common types, and NOT ACCEPTED for the four common types not being intercalibrated and 

for the member states Latvia, Lithuania and Poland.  

The Baltic GIG presented an integrated Technical Report in which the current state of this GIG 

was well documented. Both in the 1
st
 and 2

nd
 phase of the Intercalibration this GIG made good 

progress, although there are still important gaps, both with respect to the member states involved 

as the number of common types considered. Denmark, Sweden and Finland have scientifically 

underpinned national methods that have been published and mutually compared in several 

journal papers. Germany adopted a somewhat different approach, well-described in (German) 

reports, but insufficiently described in the Technical Report. Estonia also used another approach, 

incorporating biomass instead of abundance in the national method, making comparison with the 

other methods more difficult. The other member states in this GIG (Latvia, Lithuania and 

Poland) are still in the phase of developing methods and setting up the intercalibration procedure. 

Intercalibration has been done according to the 2
nd

 Phase Intercalibration guidance, but only for 

four common types, out of eight common types distinguished. Intercalibration only involved five 

Baltic GIG member states that have nationally agreed metrics (Denmark, Estonia, Finland, 

Germany, Sweden). The national methods of the other three Baltic GIG member states (Latvia, 

Lithuania and Poland), do not pass the compliance check, and therefore were left out from the 

intercalibration.  

Quality of reporting 

Technical report available: yes, well documented, but not always giving all necessary 

information and not balanced between the member states (e.g., not all national methods are 

equally described) 

MS participation 

 

The data compared and intercalibrated does not cover all Member States involved in this GIG. In 

the Baltic intercalibrations are lacking for, LV, LT, PL, DE (for DE only part with DK 

considered in IC, not part in common with PL due to lack of activity of PL), EE (for EE only part 

with FI considered, not part in common with LV), and SE (for SE only some part with FI and 

DK considered but large part not dedicated to any type). 
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Feasibility check: Pressure-response relationships 

 

Based on the technical report, 4 out of 8 methods are considered not to be sufficiently tested 

against pressures (LV, LT, PL and EE (see also further for EE). The methods of Denmark, 

Sweden, Finland and Germany show good pressure-response relationships (eutrophication, 

general degradation). 

 

Datasets  

For the intercalibrated common types data sets are sufficient (although very low for DK). 

 

Following points need clarification/justification: 

- Geographical coverage in common types: The Baltic Sea typology has changed between 

the 1
st
 and 2

nd
 round of intercalibration. The GIG agreed to use a new typology with eight 

common types being distinguished (based on bottom salinity). These types have the 

advantage of being shared by only two member states (except for BC5 that is shared by 

three member states). Although I can largely agree with this approach, often more than 

two member states share similar salinity conditions, and a better justification is needed 

why typology is restricted to only two neighboring member states.  

- National methods compliance: Estonia is the only member state using biomass as a 

parameter in its national method. It does not use abundance, because of a weak response 

to the Baltic Sea Pressure Index. Biomass shows a slightly better response, but still rather 

weak according to the Technical Report. Although in my opinion biomass is an important 

parameter to consider that will indeed show a different (but equally important) response 

as abundance, Estonia now does not fully comply with the normative definitions for this 

BQE.  

- Comparability analysis: The intercalibration of the common type BC1, shared by Finland 

and Sweden, is not fully in agreement with the 2
nd

 Phase Intercalibration guidance. 

Although the arguments given in the Technical Report are to a certain extent justifiable 

(differences in sampling methods), it is not discussed at all why for four national types (2 

Finnish, 2 Swedish) no agreement is reached at all between the two national methods. 

This poses questions about the agreement between the two methods, which is not at all 

discussed in the Technical Report. This needs further clarification. The other three 

common types (BC3, BC6, BC8) were intercalibrated according to the 2
nd

 Phase 

Intercalibration Guidance, and can be accepted, although a better pressure-response 

analysis could have been considered. This is now solely based on the BSPI index, 

whereas other pressure data are available according to the Technical Report.      

- Comparability analysis: The national methods of Poland, Latvia and Lithuania did not 

pass the compliance check. Also often weak pressure response relationships are shown by 

these member states, as well as by Poland. Additional information is needed how this will 
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be solved, and how and when an appropriate intercalibration will be achieved. Unclear if 

the proposed method of Latvia and Lithuania (the BQI) is similar to the BQI method of 

Sweden. 

 

Generalist Reviewer Score=2.5 Good pressure-response relationships given for half 

of the MSs (DK, SE, FI, DE), but not for the other half (LV, LT, PL, EE). Most 

national methods are compliant, except PL, LV, LT. Comparability achieved for four 

common types for DK, SE, FI, DE and EE, but not for LV, LT and PL.   

 

2.3.3.3  COASTAL: Benthic Invertebrates- Mediterranean Sea (2011) 
 

Reviewer Assessment: Reject, with further clarification/justification needed from GIG lead. 

With respect to phase 1, much progress have been achieved during the 2nd phase, but the 

disagreement between the two methods, leading to an incomplete class agreement between 

all the member states involved in the MED GIG, needs further attention. 

This GIG clearly showed an increased effort compared to the 1
st
 Phase intercalibration. 

Intercalibration has been done according to the 2
nd

 Phase Intercalibration guidance, but no 

agreement reached among all member states, leading to two parallel intercalibration exercises. 

This is due to the fact that two different approaches are being used, one including 

diversity/richness parameters in the national metric (Italy, Slovenia), one excluding the diversity 

parameter (Spain, France, Greece, Cyprus). As a result, overall comparability has not been 

achieved and this is a major problem that needs a solution. In general, arguments provided for 

the bad response of the diversity index to a pressure, are not always convincing. Boundary 

setting procedure is not always clear (especially in relation to pressures). Malta did not 

participate, nor has a national method available.   

Technical report available: yes 

Quality of reporting 

A technical report is available, but not always giving all necessary information and not balanced 

between the member states (e.g., not all national methods are equally described) 

Geographic coverage 

The geographical scope seems representative for the GIG.  

 

National methods compliance  

Non-diversity methods are considered not compliant (see further).  

 

Feasibility check: Method-response relationships 

The non-diversity methods are not sufficiently tested against pressures (see further).  
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The following needs clarification/justification: 

• Method-pressure relationships: Regressions between anthropogenic disturbance 

(LUSI index and for some MSs also organic matter content) and Shannon diversity 

index H' are used to demonstrate the weak response of diversity to the disturbance 

gradient.   Although in most cases the relation between H’ and the pressure is indeed 

weak, it does not show the problem of non-linearity on which their arguments are 

based upon not to include diversity into the metrics. Also some of the MSs metrics 

(e.g. AMBI, BOPA and Medocc) does not show strong relation with the LUSI index, 

except at the very end of the gradient. To evaluate better this issue, MSs should 

provide more information about the habitats or areas the data come from (some of 

them have very high organic matter values, with still a high H’), and analyses should 

include abundance and number of species for a better interpretation. It is not justified 

why MSs did not use number of species (S) as a parameter instead of the Shannon-

Wiener diversity index? See also the general comments above. 

• Comparability analysis and benchmarking: Intercalibration results are reported in a 

short and sometimes vague way, and are prone to improvement. Criteria for the 

selection of benchmark sites are rather descriptive and therefore difficult to use. Italy 

and Slovenia show regional differences for their benchmark sites, which is in contrast 

with the overall statement that typologies are not relevant in the MED GIG.  

More work is needed for this GIG to provide intercalibration results that show overall 

comparability between all member states. This is also indicated by the MSs themselves in the 

Technical report. 

 

2.3.3.4  COASTAL: Benthic Invertebrates- North East Atlantic (2012) 
 

Reviewer Assessment: ACCEPT for the common types NEA 8a, 8b, 9 and 10; additional 

clarification needed from GIG lead on the representativeness of the intercalibration data 

with respect to pressure gradients present in the common types, and description of 

borderline and reference communities should be added. 

ACCEPT/UNSURE but with further clarification/justification for NEA 1/26;  

UNSURE for the common type NEA 3/4. 

For this GIG no summarizing Technical Report is available, but only separate documents were 

provided, making an overall assessment a difficult task. This GIG is very diverse and complex, 

and the intercalibration status differs according to the common types considered. For the 
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common types NEA 1/26, a lot of work was done in the 1st IC phase, but not so much in the 2
nd

 

IC phase. Instead, the GIG provided arguments for the viability of the 1st phase intercalibration 

results. However, these require further additional clarification/justification. An additional 

intercalibration exercise was done by The Netherlands (new national metric), and by Spain – 

Andalusia region (new method), but both did not fully comply with the 2
nd

 IC guidance and 

require further justification/clarification.  For the common types NEA 8a, 8b, 9 and 10, 

intercalibration has been done according to the 2
nd

 Phase Intercalibration guidance. The 

member states involved in these common types (Denmark, Norway, Sweden), all have agreed 

national methods that are based on similar approaches. Although no real pressure-response 

relations were considered, an acceptable harmonisation was performed. For the common type 

NEA 3/4 (shared by The Netherlands and Germany), phase 1 results are available, and a small 

update using the new Dutch method was performed by the Netherlands in phase 2, but IC results 

are not reported. 

Technical report available: no  

Quality of reporting 

No summarizing technical document available for the 2
nd

 phase intercalibration, only separate 

documents (twelve!) with different status and finality.  

Datasets 

Large datasets are available, but pressure data are missing for the majority of the dataset. 

 

Overall impression 

The acceptable intercalibrations only cover a minority of the GIG (Skagerrak and Kattegat) (see 

specific comments). 

 

Specific comments include: 

• Comparability analysis and benchmarking: For the common type NEA 1/26, 

intercalibration was not done following the requirements of the 2
nd

 IC guidance.  A large 

effort was done in Phase 1, including most but not all member states involved in this 

common type (see further). Although this was at that time a satisfying and to some extent 

pioneering result, an update following the 2
nd

 IC guidance was requested by JRC. The 

document provided by the GIG show an attempt to follow these guidelines, but 

benchmark standardization procedure is not clear (and based on data of only two member 

states) and, as later indicated by JRC, was not correctly performed. A better evaluation of 

possible bio-geographical differences should be presented. Given the large geographical 

range of this common type, at least some information should be given on this matter.   

Furthermore, pressure –response data are not explicitly included in the intercalibration.  

From the 1
st
 Phase intercalibration, analysis of a Belgian data set indicated large 
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differences between the EQR’s of the different national methods, especially between the 

BEQI (the Belgian method and former Dutch method, see further), and the methods from 

the other member states (mainly NKI, DKI, NQI methods). It was stated in the 1
st
 phase 

Technical report that this was most likely due to the multi-pressure set-up of the BEQI, 

detecting the impact of a combination of pressures on the benthos, not only 

eutrophication or enrichment with organic matter or specific substances, but also physical 

disturbances or impacts of invasive species. This seems further not dealt with in the GIG 

and needs further attention (see also next point).   

• Method-pressure relationships: Although it is argued that the AMBI and other metrics 

have been validated against a broader range of pressures (except organic enrichment), it 

is still unclear how the metrics behave in a multi-pressure environment, which is the case 

in many estuaries and coastal environments.  This was also recognized by ECOSTAT. 

Generalist Reviewer: Disagree with Feasibility Check matrix score, recommend 

lowering score to 2. Convincing demonstration of pressure-response relationships 

not fully accomplished. 

• National methods and comparability analysis: The Netherlands developed a new national 

method in phase 2 for NEA 1/26 and NEA 3/4, but intercalibration was not done in 

agreement with the 2
nd

 phase Intercalibration Guidance. Intercalibration was done not 

using the complete intercalibration data set available, and only a comparison was made 

with the m-AMBI and P-BAT method, excluding other national methods available for 

this common type. No justification given for this choice. Benchmark standardization is 

vague and pressure-response relationships are not demonstrated for these common types.  

The correlation between the m-AMBI and P-BAT and the new Dutch method is high. 

This is not surprisingly, given the nature of the new Dutch metric, having similar 

parameters included as the m-AMBI. How the new BEQI2 relate to the old BEQI is not 

dealt with, especially with respect to its behaviour in multi-pressure environments.  

• National methods and comparability analysis: Spain (Andalusia region) proposed a new 

method, BOPA/BO2A for the common type NEA 1/26, to be used in their coastal waters. 

This metric uses the ratio between the proportion of opportunistic polychaetes and the 

proportion of (sensitive) amphipods. No diversity measure is included in the method (see 

also Mediterranean GIG). Pressure-response relationships shown are weak. Similar 

problems as with the MED GIG are encountered with the intercalibration of the BO2A 

method with other national methods (m-AMBI, P-BAT) that include some measure of 

diversity. Although high correlation values are presented between these methods, 

comparability is difficult to reach (especially in the upper ecological classes), unless 

datasets are manipulated by reducing the geographical range and taking out discrepant 

samples. As indicated by the MSs, results of the comparability analysis must be 

interpreted with care at this stage. Reported benchmark standardization is not clear. 
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Another problem is that only a partial intercalibration was done, not including all member 

states and all national methods available for NEA 1/26.    

Generalist Reviewer Score=2.5 for Overall Impression.  Comparability is achieved 

for three types; promising initial efforts. 

Recommendation: It is recommended that for NEA1/26 additional analyses are done (including 

all methods and all member states) to further refine the comparability of the national methods.  
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Section 2:  Chapter 4 TRANSITIONAL WATERS 
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2.4 TRANSITIONAL Waters 

2.4.1  TRANSITIONAL: Phytoplankton 

2.4.1  TRANSITIONAL-Phytoplankton: Cross-GIG Summary (Baltic Sea 
and Northeast Atlantic) 

 

Note: This Transitional waters /BQE/GIG was peer reviewed, but as no finalised results were 

submitted, will definitely not be included in the Commission Decision.  It is presented here for 

informational purposes only. 

TRANSITIONAL: Phytoplankton-Cross-GIG Summary Points 

 Subject Matter Reviewer Summary Generalist Reviewer Comments 

and Recommendations 

Strong Points   

Weaknesses and 

gaps 

1) Poor quality of reporting; lacking maps; 

lacking clear, technical definitions of targeted 

“transitional waters” 

2) Inadequate detail in description of boundary 

setting procedures 

3) Uneven participation of MS 

 

Overall Impression Cannot be accepted Agree, not sufficiently developed for 

successful IC 

 

The only GIGs to report on transitional waters for phytoplankton are Baltic Sea, NEA and 

Mediterranean Sea GIGs. Some comments have been made for the Baltic Sea and the NEA GIG 

since the reporting for the Baltic was included in the coastal report and showed a big overlap for 

the NEA GIG. The Mediterranean Sea performed separate work for transitional waters that was 

not finalised or reviewed.  

Some lagoons are integrated in the Baltic GIG-coastal waters reports and refer as BT1. However 

they are not described and the information given for the boundary setting is insufficient for a 

peer-review. 

The situation is worse for the NEA GIG even if a significant report has been produced for 

transitional waters. Yet the latter includes many copy-paste elements from the coastal waters 

report and similar conclusions about the IC2 process are given. 

The main problem is that the considered transitional waters are never defined. These are most 

probably corresponding to estuaries all along the NEA coast. A map is lacking.  
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Some MSs did not participate arguing for irrelevance.  Indeed phytoplankton generally doesn’t 

grow in the salinity gradient of large macrotidal estuaries due to the light-limited maximum 

turbidity zone (and probably the salinity effect on freshwater and marine species). Even if 

relevant (and acceptable) there is an upper freshwater part in the estuary where growth is 

possible with consequence for nutrient transformations. In the scope of the WFD that considers 

the full aquatic continuum, one should make clear of the different typologies and MS 

responsibilities with respect to the phytoplankton status. 
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2.4.2.1  TRANSITIONAL-Macroalgae (macrophytes), Seagrass,  and Opportunistic Macroalgae 
 

Note: The reviewer’s general cross-GIG summary comments for Transitional macroalgae and seagrass are included with the Coastal 

macroalgae and seagrass summary in Section 2.3.2 

 

4 

 

3 

 

2 

 

1 

 

Macroalgae-Seagrasses Opportunistic Macroalgae 

 

GIG 

Item Item specification                                        Ranking 

Mediterranean Sea 2011 

(“macrophytes”) 

North East Atlantic 

FR, DE, PT 2012 

(“seagrass”) 

North East Atlantic and 

Channel 2011+2012 

(Opportunistic Macroalgae) 

Quality of Reporting Does the quality of the 

reporting affect reviewer’s 

ability to determine the 

scientific validity of the 

product? 

4  Reporting is complete, decisions are fully documented and well justified; 

references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or references, for 

some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit interpretation 

of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to assess 

scientific validity of the approach 

3 2 
1.5 

This color signifies 1.5 

Geographical scope Is the intercalibration of 

water types sufficient to 

ensure that final results are 

representative of the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-

2 types only 

2 

2 2 

MS participation  Is the number of MS 

participating sufficient to 

ensure that final results are 

representative of the GIG? 

4  75%-100% of MS  

3  50%-74% of MS  

2  25%-49% of MS 

1  0-24% of MS 

List of MSs that did not produce 

final results: 

 

2 

2 2 

National Methods Are the national assessment 

methods sufficiently 

compliant with criteria to 

accomplish the IC objectives, 

including WFD compliant 

boundary values? 

4  All methods are as compliant as possible, given the current state of ecological 

knowledge 

3  Some gaps are noted but the majority of MS methods are sufficiently 

compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance 

with methods criteria that detract 

from accomplishing objectives 

3 2 3 

Feasibility Check (pressure-

response relationships) 

 

Have all assessment methods 

been shown to exhibit 

scientifically sound pressure-

response relationships for at 

least one important pressure? 

4  Sensitivity to at least one important pressure has been demonstrated for all or 

nearly all methods 

3  Some gaps are noted but the majority of methods have been shown to be 

sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant pressures 

1  Major deficiencies in 

demonstration of pressure response 

relationships that detract from 

accomplishing objectives 

2 1 

2 

Generalist 

Reviewer 

Score=3  

Generalist 

Reviewer 

Score=3  

Generalist 

Reviewer 

Score=3  
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Datasets Are the datasets used for IC 

of sufficient size and quality 

to carry out the comparison? 

4  All MS and Common datasets comply with size and data quality criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to accomplish 

objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance 

with dataset size and data quality 

criteria that detract from 

accomplishing objectives 

3 
1.5 

This color signifies 1.5 
2 

Item Item specification Ranking 

 
Mediterranean Sea 

(macroalgae-

“macrophytes”) 

North East Atlantic 

FR,DE, PT 

(“seagrasses”) 

North East Atlantic and 

Channel (2011+2012) 

Opportunistic Macroalgae 

Reference and Benchmarking Are all reference conditions  

(or continuous or alternative 

benchmarks) defined with 

sufficient scientific rigor to 

carry out the objectives of 

the IC?  

4  The chosen approach is sufficiently scientifically sound to accomplish the IC 

objectives  

3  Some gaps are noted but most are sufficiently scientifically sound to 

accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and 

benchmarking detract from 

accomplishing objectives 

3 

1 1 

Community Descriptions Have the ecological 

attributes of the GM 

boundary communities been 

adequately described to 

ensure conformity to WFD 

Annex V normative 

definitions of good and 

moderate status communities 

?   

4 All boundary communities have been narratively characterized with thorough 

descriptions conforming to WFD normative definitions,  such that a clear 

understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities have been narratively 

characterized and comply with WFD Annex V, but gaps exist or characterization 

is primarily via metric values and numbers, rather than  description 

2  Boundary communities are described, but are significantly divergent from 

WFD Annex V normative definitions, or are  only quantitatively described via 

metric values and numbers  

1 Neither boundary communities 

nor good and moderate status 

communities are described for any 

type.  

2.5 

This color signifies 2.5 

1 2 

Comparability Analysis  Has the comparability 

analysis been done with 

sufficient rigor to accomplish 

the IC objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary values 

have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary values are 

sufficiently harmonized   to accomplish the comparability objectives 

2  Only a part of the MS boundary values have been harmonized and 

comparability is not ensured for the remainder 

1  Major deficiencies in comparability analysis that detract from accomplishing 

the comparability objectives 

2 1 1 

Overall impression What is your overall 

impression of the 

completeness and scientific 

quality of this GIG-BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, given the 

current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been achieved for the 

majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are not justified 

1 major deficiency in completeness 

and poor quality with clear 

deviations from IC guidance. 

2.5 

This color signifies 2.5 
2 2 

 
 

Generalist 

Reviewer 

Score=2  

Generalist 

Reviewer 

Score=2  
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2.4.2.2  TRANSITIONAL-Macroalgae (macrophytes), Seagrasses (lagoons)-
Mediterranean Sea GIG 

 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3   

Geographical scope 2 Geographic information is unclear Unclear- insufficient 

documentation 

MS participation  2 Limited participation Disagree- Recommend 

raising score to 3. Though 

the effort was dominated by 

2 MS more than 50% of MS 

participated 

National Methods 3 Some difficulty understanding explanations  

Feasibility Check 

(pressure-response 

relationships) 

2 pressures are vaguely described and general; 

some evidence of confusion of which are 

pressure and which are response indicators 

(e.g., Chl) 

Disagree- Recommend 

raising score to 3. 

Reviewers criticisms are 

valid but BQE response to 

pressure gradients seems 

well-demonstrated 

Datasets 3 Low data quantity Datasets were mostly from 2 

MS 

IC Reference 

conditions and 

Benchmarking 

3 Few reference sites Disagree- Recommend 

score=2 It is not possible to 

evaluate the validity of 

reference condition used in 

benchmarking- scant 

information, no criteria 

provided; 2 MSs cite use of 

“Least Disturbed” sites 

which is not a valid anchor 

for “reference”.  

Community 

Descriptions 

2.5 limited Disagree with score- 

Recommend score=2 No 

information is provided in 

this section though a good 

ecological description of 

expected changes across 

pressure gradient  is 

presented under “Required 

BQE parameters” section 

Comparability 

Analysis  

2 Poorly described reference sites, 

communities and boundaries 

 

Overall impression 2.5 Reject Unsure- borderline; 

comparability & feasibility 

may be achieved but validity 

of boundaries cannot be 

assessed.  
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The MSs involved in this exercise identify the transitional waters in MED exclusively with the 

coastal lagoons. Since each lagoon is a particular ecosystem and there are important differences 

among all of them, it is very difficult to make a proper comparison.  

MS participation: 

The only countries participating in this exercise have been FR, IT and GR. ES has excluded itself 

from this BQE. 

Geographic coverage: 

The geographic information is very fuzzy, no clear sites are specified, no geographical 

coordinates have been provided; this aspect is an important basic gap. 

National methods: 

The chosen groups of species in the different methods do not have the same sensitivity to the 

water quality conditions. Macroalgae and seagrasses are considered together because, as it is 

argued by the MSs, they shared the same resources, nutrients, pollutants water dynamics, etc. In 

spite of that, metrics, that are well explained, are difficult to understand. 

Boundaries have been established based on ecological criteria. An ordinal scale has been used to 

establish boundaries by using equidistant criteria. 

Reference communities: 

The natural types of communities are not described in detail. MSs refer to “preclassified 

sampling sites” but detail on what they mean is not provided, and they are unclear. 

Method-pressure relationships 

The pressures are vaguely described using very general terms; therefore eutrophication, organic 

pollution, general degradation that have been used as terms to define the pressures are, in the 

referee opinion, too vague. 

The causes and effects of pressures are mixed, for instance the chlorophyll concentration has 

been used as pressure, when it really is an effect. Despite this lack of precision there has been a 

good pressure-response correlation. 

Reference and datasets 

Few reference sites and low to moderate amount of data have been used for intercalibration 

exercise. In the case of lagoons this is a serious problem because each lagoon is almost a unique 

ecosystem and could not be taken as a general reference site 
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Benchmarking 

A continuous common benchmarking has been adopted (Option 2 and 3) in the IC, instead of an 

alternative benchmarking. Biological and non-biological criteria have been used together. 

Reference benchmarking was obtained by average among national methods. 

Comparability analysis: 

Three MSs have participated in this exercise: FR, IT and GR, but only between FR and IT 

comparability is clear. Reference sites, communities and boundaries are poorly described. 

National methods: 

GR has proposed two different limits for class boundaries: 0.7 and 0.4 for H/G and G/M 

respectively. These limits are not compatible with the figures agreed by the Western 

Mediterranean countries. The figures are too different from those recommended by the WFD, 

this choice cannot be accepted, it is too relaxed and must be modified. 

In conclusion this BQE could not be recommended because there is an important gap of coasts of 

those MSs that do not participate and because of the lack of communities of reference (even 

those in the boundary states are not properly described). 

2.4.2.3  TRANSITIONAL-Opportunistic Blooming Macroalgae- North East 
Atlantic (and Channel) (2012) 

 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 1.5   

Geographical scope 2   

MS participation  2 4 of 10 MS participated  

National Methods 3   

Feasibility Check 

(pressure-response 

relationships) 

2 Only focused on eutrophication; limited 

data from high quality end of pressure 

gradient 

Comment- agree with the score. 

Focus on eutrophication is 

completely justifiable. 

However, pressure response 

graphs are not convincing. Data 

plots by MS origin, MS datasets 

do not cover the full pressure 

gradient. Graphs are not 

convincing to demonstrate a 

causal response to winter DIN 

concentrations. 

Datasets 2 limited agree 

IC Reference 

conditions and 

Benchmarking 

1 No descriptive reference conditions have 

been provided. 

GIG lacks reference sites; 

minimal effort to describe 

historical reference 
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Community 

Descriptions 

2   

Comparability 

Analysis  

1  Flaws in earlier stages make 

comparability analysis 

irrelevant. 

Overall impression 2 Reject Reject 

 

Before further considerations and comments, it must be stated that the blooming macroalgae are 

not suitable to describe Good water quality status because they disappear when the water quality 

is high. Opportunistic macroalgae are excellent as bad state system markers, mainly related to 

eutrophication. 

MS participation: 

Only four countries out of ten in the GIG participated in this IC exercise.  

National methods: 

Methods are the same for these MSs; two among them also used algal biomass. 

Method-pressure response 

All the MSs evaluated the impact of the pressures guided by the eutrophication as the only cause 

of blooming algae concentration.  

The pressures gradient was not totally covered in the high and good quality water classes in the 

ecological sense of opportunistic macroalgae absent or nearly absent. 

. 

Datasets: 

Data for developing the IC exercise are few to medium depending on the MSs. Data are 

considered as not sufficient for a good coverage of the BQE. No precise geographic references 

have been provided. 

Reference and boundary setting national methods: 

No descriptive reference conditions have been provided. It is difficult to give accurate 

descriptions of a bloom of chlorophytes. The method to fix the boundaries between quality 

classes was the percentage of coast covered by blooms of macroalgae, instead of the usual 

descriptive references for communities and benchmarking. This method is maintained, instead of 

other procedures, to determine benchmarking references. 

The BSP adopted by using equidistant divisions agreed with the recommendations of the IC 

guidance. 
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In spite of the low participation and some problems to cover the high classes of the quality 

gradient, this IC has reached a relative success due to the agreement among the MSs involved. 

 

2.4.2.3  TRANSITIONAL-Seagrasses - North East Atlantic  
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 2   

Geographical scope 2 coverage limited to central region  

MS participation  2   

National Methods 2   

Feasibility Check 

(pressure-response 

relationships) 

2 The pressure gradient has been well 

covered and the common pressure 

indicators well explained.  

Disagree- recommend 

raising score to 3. 

Considerable thought and 

effort has gone into selection 

of indicators for pressure 

index; R
2
 are all >0.5 and 

graphical presentation is 

convincing. 

Datasets 1.5 Limited data available  Agree. Data quantity is very 

limited; GIG made a 

justifiable effort to use all 

possible data in order to 

complete IC 

IC Reference 

conditions and 

Benchmarking 

1 Explanations are lacking in detail Agree. Reference condition 

has not been characterized 

except as “boundaries taken 

over from IC exercise”. Raises 

significant concern for 

circularity problems. 

Historical characterization of 

RC is not offered; no 

justification offered 

Community 

Descriptions 

1 minimal Agree. Lacking in descriptive 

ecological content; H/G and 

G/M described simply as % 

departure from an un-

described “reference 

condition” 

Comparability 

Analysis  

1 good agreement in H/G and G/M 

boundaries exist but bad quality classes are 

not explained 

 

Overall impression 2 Despite good agreement on the criteria for 

boundaries it has been very complicated to 

give numerical values accepted by the MSs. 

GIG has recognized need for 

further work and has been 

justifiably hindered by 
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For this reason I cannot recommend the IC 

developed by the four participating MSs 

inadequate dataset size 

 

It is my point of view that transitional waters are not well described and are too variable to form 

a homogeneous conceptual body. Atlantic estuarine waters are included in TW, as well as the 

waters in extended flat coastal areas in NL or DK. The characteristics of the transitional waters 

are diverse and dependent on the salinity gradients that are usually sharper in rocky than in sandy 

shores. Before evaluating the IC activity of the four MSs included in this BQE, it must be stated 

that the diverse and heterogeneous group of water bodies in this GIG is very difficult to compare. 

MS participation 

The active participants have been DE/NL and IE/UK. ES has been excluded because its methods 

based on habitat assessment are not compatible with the other methods that consider the 

community structure. 

Geographic coverage 

Because of the former statement the GIG was just covered in the central region, a too restricted 

area given the small data set. 

There is a lack of detail about the location of geographical sites, in general it is not specified (i.e., 

location and coordinates). 

Reference and benchmarking 

Reference and benchmarking have not been described in detail either. 

Method-pressure relationships 

The main pressures are common for all the MSs: eutrophication, land uses and 

hydromorphological disturbances. The pressure gradient has been well covered and the common 

pressure indicators well explained. 

Dataset 

Very few data are provided; however, the GIG made a justifiable effort to use all possible data in 

order to complete IC  

Despite the fact that benchmarking has been developed, the communities of reference within this 

benchmarking are not well described. 

A good agreement in H/G and G/M boundaries exists. The bad quality classes are not explained, 

perhaps because the BQE is mainly supported on seagrasses and they do not grow on impacted 

bottoms. 
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Despite the good agreement on the criteria for boundary establishment, it has been very 

complicated to give numerical values accepted by the MSs. For this reason I cannot recommend 

the IC developed by the four participating MSs.  

RecommendationsAs a suggestion to improve this IC, boundary differences between IE and UK 

must be clarified. The reference descriptions in the near natural state and in the boundaries must 

be detailed with numerical values of the variables. In order to reach a best coverage of this GIG, 

I feel that a reassessment of ES seagrasses in estuaries with the common methods should be used 

to cover a more geographically extended intercalibration; perhaps it is too late to do it. 

TRANSITIONAL: Benthic Invertebrates 

TRANSITIONAL-Benthic Invertebrate: Cross-GIG Summary 
 

Note: No TRANSITIONAL Benthic Invertebrate fauna results are proposed for inclusion in the 

Commission Decision by the Member States for any GIG.   

2.4.3 TRANSITIONAL: Fish 

2.4.3 TRANSITIONAL-Fish: NEA-GIG Summary 
 

Item Score (1-

4) * 

BQE Reviewer Justification Generalist Reviewer 

Comments 

Quality of Reporting 3 A rather clear report, but descriptions of each 

method (metrics) is lacking. 

Additional gap- lacking 

ecological descriptions of 

boundary communities  

Geographical scope 3 Most estuary types are covered.  

MS participation  4 Almost full participation.  

National Methods  Not possible to judge due to lacking description 

of metrics 

This is a serious gap 

Feasibility Check 

(pressure-response 

relationships) 

3 Good pressure-response was documented to a 

range of pressures 

 

Datasets 3 Dataset was of decent size and quality Minimum data requirements 

seem  low (low number of 

sites) 

IC Reference 

conditions and 

Benchmarking 

2 Reference sites were rather few, benchmark 

values and communities were not 

reported/described. Possible flaw of circular 

reasoning to establish reference 

condition/pressure-response 

Agree, minimal description or 

explanation of reference 

Community 2 No Agree- GIG declined to 
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Descriptions describe. No justification for 

why historical data not used to 

describe reference 

communities. 

Comparability 

Analysis  

3 OK, with the limitations explained in the text. Disagree; recommend score 

be lowered to 2 

Overall impression 2 Main Strong points: Many estuaries, 

standardized approach, clear reporting, several 

pressures addressed 

 

Main Gaps/Weaknesses: Different sampling 

methods, lack of description of individual 

metrics, missing description of boundary fish 

communities. 

Agree with overall score of 

2. Despite a high quality effort 

and very valuable progress 

questions remain about 

whether the IC has been fully 

successful. 

Fish in transitional waters 

General Comments: 

One GIG has carried out IC of national methods for fish in transitional waters (estuaries). Most 

of the work with sampling and development of metrics has been done very recently and nothing 

was finalized during IC phase 1. Fish are potentially very good indicators for pressures like water 

quality, physical alterations, shoreline development and disturbance. Thus, for some pressures 

the fish could be the main indicator and as such fish should be one of the BQE’s in most 

estuaries. The main problems with using fish are limited knowledge of the fish species of 

transitional waters and their function in the ecosystem, high mobility, fishing and invasive 

species. Sampling has been non-existing many places and is now carried out with very different 

methods. The work and results presented by this GIG, represent a major advance in knowledge 

of coastal/estuarine fish ecology. 

 

 



 

 198 

2.4.3.1 TRANSITIONAL- Fish Summary Matrix 
 

 

 4 

 

 

3 

 

2 

 

1 

 

               GIG/BQE Fish 

Item Item specification                                        Ranking North East Atlantic and Channel 

(2011+2012) 

Quality of Reporting Does the quality of the reporting affect 

reviewer’s ability to determine the scientific 

validity of the product? 

4  Reporting is complete, decisions are fully documented and well justified; references are provided, explanations are thorough 

3  Mostly complete; some gaps in documentation, justification or references, for some aspects 

2  Major deficiencies in reporting quality of some aspects inhibit interpretation of scientific validity 

1  Minimal  attention directed to provide a thorough report; unable to assess scientific 

validity of the approach 

3 

Geographical scope Is the intercalibration of water types sufficient 

to ensure that final results are representative of 

the GIG? 

Geographic Coverage: 

4  Complete geographic coverage (all major types in the GIG are covered) 

3  Minor gaps in coverage, results are scientifically sound 

2  Major gaps, GIG representativeness is lacking 

1  Minimal geographic coverage; 1-2 types only 

3 

MS participation  Is the number of MS participating sufficient to 

ensure that final results are representative of the 

GIG? 

 

 

4  75%-100% of MS  

3  50%-74% of MS  

2  25%-49% of MS 

1  0-24% of MS 

List of MSs that did not produce final results: 

 

 

 

4 

National Methods Are the national assessment methods 

sufficiently compliant with criteria to 

accomplish the IC objectives, including WFD 

compliant boundary values? 

4  All methods are as compliant as possible, given the current state of ecological knowledge 

3  Some gaps are noted but the majority of MS methods are sufficiently compliant  

2  Only some methods are compliant 

1  Major deficiencies in compliance with methods criteria that detract from accomplishing 

objectives 

X 

 

Feasibility Check (pressure-

response relationships) 

 

Have all assessment methods been shown to 

exhibit scientifically sound pressure-response 

relationships for at least one important 

pressure? 

4  Sensitivity to at least one important pressure has been demonstrated for all or nearly all methods 

3  Some gaps are noted but the majority of methods have been shown to be sufficiently sensitive to pressures to be scientifically valid 

2  Gaps exist in demonstrating sensitivity of most methods to relevant pressures 

1  Major deficiencies in demonstration of pressure response relationships that detract from 

accomplishing objectives 

3 

Datasets Are the datasets used for IC of sufficient size 

and quality to carry out the comparison? 

4  All MS and Common datasets comply with size and data quality criteria  

3  Some gaps are noted but the datasets are sufficiently compliant to accomplish objectives 

2  Only 1 or 2 datasets are compliant 

1  Major deficiencies in compliance with dataset size and data quality criteria that detract 

from accomplishing objectives 

3 

Reference and Benchmarking Are all reference conditions  (or continuous or 

alternative benchmarks) defined with sufficient 

scientific rigor to carry out the objectives of the 

IC?  

4  The chosen approach is sufficiently scientifically sound to accomplish the IC objectives  

3  Some gaps are noted but most are sufficiently scientifically sound to accomplish IC objectives 

2  Significant gaps exist  

1  Major deficiencies in RC and benchmarking detract from accomplishing objectives 

 

2 

Not possible to assess- 

no description of 

metrics or national 

methods in TR 



 

 199 

Item Item specification                                        Ranking North East Atlantic and Channel 

(2011+2012) 

Community Descriptions Have the ecological attributes of the GM 

boundary communities been adequately 

described to ensure conformity to WFD Annex 

V normative definitions of good and moderate 

status communities ?   

4 All boundary communities have been narratively characterized with thorough descriptions conforming to WFD normative definitions,  

such that a clear understanding  of ecological condition is possible.  

3  Ecological condition of  some boundary communities have been narratively characterized and comply with WFD Annex V, but gaps 

exist or characterization is primarily via metric values and numbers, rather than  description 

2  Boundary communities are described, but are significantly divergent from WFD Annex V normative definitions, or are  only 

quantitatively described via metric values and numbers  

1 Neither boundary communities nor good and moderate status communities are described 

for any type.  

2 

Comparability Analysis  Has the comparability analysis been done with 

sufficient rigor to accomplish the IC 

objectives? 

 

4  Comparability analysis is scientifically sound and all MS boundary values have been adequately harmonized  

3  Some comparability analysis gaps are noted but all MS boundary values are sufficiently harmonized   to accomplish the 

comparability objectives 

2  Only a part of the MS boundary values have been harmonized and comparability is not ensured for the remainder 

1  Major deficiencies in comparability analysis that detract from accomplishing the comparability objectives 

3 

Overall impression What is your overall impression of the 

completeness and scientific quality of this GIG-

BQE? 

4  Scientifically valid overall; any gaps are scientifically justified, given the current state of ecological knowledge 

3  Some gaps or deficiencies are noted but objectives have been achieved for the majority of MSs or the GIG as a whole  

2  While progress has been made, there are significant gaps that are not justified 

1 major deficiency in completeness and poor quality with clear deviations from IC 

guidance. 

2 

 

 

Generalist 

Reviewer 

score=2 
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2.4.3.2  Transitional-Fish: North East Atlantic  
 

Reviewer Assessment: Accept after clarification- Germany, Belgium, France, Spain, 

Portugal, UK, Holland, Ireland; MS not participating: DK 

Datasets 

Relatively few data points were available for the MS because often each estuary is considered as 

one site.  

Comparability Analysis 

 Common metrics could not be developed due to the different sampling methods, so a common 

pressure index was used to compare the boundaries from the different methods.  

National methods compliance 

The group made a clear and concise report, but still it is not possible to really understand 

(biologically) how the methods work, partly due to the lacking description of the metrics used, 

partly due to the use of the pressure index.  

Reference conditions and benchmarking 

Most national methods had to be developed without reference sites. Also, there are possible 

circularity problem (see Feasibility check). 

Feasibility check- demonstration of pressure-response 

There may be a problematic circularity, when the pressure index is used to first set the 

benchmark/reference conditions then to compare the different national methods and then to test 

the national methods response to pressures! However, the analyses, pressure responses and the 

harmonized boundaries do render the results rather valid. 

Recommendations 

The GIG should provide a brief explanation as to what metrics are used in the national methods, 

comment on the apparent circularity/problems with using the pressure index as CM, and provide 

ref/benchmark values with good ecological descriptions of the borderline fish communities.  

Overall impression 

An impressive effort was done in this group and very nice and clear results obtained. If the basic 

limitation of using very different sampling methods is acceptable, then the boundaries may be 

accepted. 
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Section 3:  Synthesis Attainment of WFD 
Objectives 
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3.0  Water Category Summary 
 

The tables in Sections 3.1 through 3.4 present a water category by water category summary of 

the BQE and Generalist reviewer scores, as assigned in Part II matrices.  The tables are followed 

by the Generalist Reviewer’s narrative summary for each aspect of the intercalibration exercise.  

Explanation of Score Formats:  

# / # scores for two different pressures (e.g., benthic fauna organic / acidification), or for 

two different parts of the same BQE (e.g., macroalgae / blooming opportunistic algae) 

# - # half-step score assigned by BQE reviewer (e.g., “2-3” or “2.5”) 

split cell or (#) left= score from BQE Reviewer ; right= score, or parenthesis, from Generalist 

Reviewer 

na Null for that BQE / GIG combination or no technical report submitted 

 

3.1 GIG Summaries: RIVERS 
    

3.1.1 Quality of reporting 
BQEs/GIGs Alpine Central Baltic 

(Lowland-

Midland fish) 

Eastern 

Continental 

(Danubian for 

fish) 

Medi-

terranean 

Northern* Cross-GIG 

large rivers 

Phytobenthos 2 2 3 2 2 2  

Macrophytes  3 2 3 1  

Benthic fauna 3 3 3 3 2 2 / 3*  2** 3 

Fish 3 2 2 2 2  

* NGIG Benthic fauna split into general degradation (organic enrichment) (left) / acidification 

(right) and N-GIG phytobenthos report is combined with CG-GIG   

**Parenthetical score is from Generalist Reviewer and goes for both organic enrichment and 

acidification results 

 

Quality of reporting summary: Reviewers universally expressed at least some level of 

frustration with inadequacies in reporting that made it difficult for them to formulate 

decisive scientific conclusions.  Reviewers were instructed that in most cases they should 

not have to search through earlier submitted Milestone Reports to find justifications and 

explanations of technical decisions, however, information necessary to understand what 

was done was often lacking in the final IC technical reports. The quality of reporting was 

uneven, with a few GIGs submitting reports that were specifically commended for high 

standards, while others revealed a low level of diligence in being thorough.  Note that the 

Northern GIG did not submit a technical report for macrophytes so all elements received 
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a score of 1.  Both the phytobenthos and the benthic invertebrate reviewers found the 

combination of those two BQEs in the cross-GIG large rivers made the report very 

difficult to review. 

 

3.1.2 National methods compliance 
BQEs/GIGs Alpine Central Baltic 

(Lowland-

Midland fish) 

Eastern 

Continental 

(Danubian for 

fish) 

Medi-

terranean 

Northern* Cross-GIG 

large rivers 

Phytobenthos 2 2 2 2 2  

Macrophytes  3 2 2 1  

Benthic fauna 3 3 3 2 3 Unsure 3 / 3 2 

Fish 3 3 3 3 3  

* NGIG Benthic fauna split into general degradation (organic enrichment) (left) / acidification 

(right) and N-GIG phytobenthos report is combined with CG-GIG  

National methods compliance summary: This element is probably affected by reviewer 

experience, and perhaps also by methodological biases. Some BQEs have a long 

monitoring history that has yielded stabilized methods, while others have not matured to 

the same degree.  Taxonomic resolution at the Family and Order level for benthic 

invertebrates, to achieve comparability at the “least common denominator” of taxonomy, 

results in an unfortunate loss of information.  Many, if not most MS identify invertebrates 

to genus/species level but GIG common metrics are routinely rolled back to family or 

order to accommodate the few MS that do not have refined taxonomy. While more 

refined taxonomic resolution can still be used by those MS that have mastered it, it is 

important to note that interpretive error has been documented for low versus high 

invertebrate taxonomic resolution.
39

  
40

  The CB GIG had considerable unevenness in the 

level of sophistication of national methods with some countries having fully WFD-

compliant methods and others having single metric indices. The phytobenthos reviewer 

noted an especially strong point for N-GIG methods whereby they developed a totally 

independent common metric for IC.  No MSs used this metric, or any components of it, 

within their national system, thus producing a common metric that was free from 

autocorrelation with component MS metrics. Methodological differences challenged 

intercalibration of invertebrates in large rivers but work is underway to introduce 

improved methods and indicators.  The fish national methods scores were quite generous 

even though the reviewer complained of a worrisome lack of detail in the technical 

report. In some cases the reviewer expressed confidence in the results, based on the 

                                                 
39

 Yoder and Barbour. May 2010 unreleased DRAFT document 

40
 Arscott and Smogor 2006 
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sophistication and complexity of national methods, while at the same time expressing 

frustration with insufficient documentation in the technical report.  Low evaluations for 

phytobenthos and macrophytes highlight an important issue with version control of 

evolving methods, that is, GIGs have attempted to meet IC deadlines by trying to 

intercalibrate methods that were not fully vetted or stabilized.  Evolving methods for a 

less mature BQE should not be judged too harshly. Experience reviewing state biological 

monitoring programs in the United States documents a typical path of at least 10 years of 

ambitious sampling, and analytical and professional expert development before accurate, 

precise and reproducible quantitative bioassessment results can be expected.
41

  
42

 
43

 

3.1.3 Pressure-response relationships 
BQEs/GIGs Alpine Central Baltic 

(Lowland-

Midland fish) 

Eastern 

Continental 

(Danubian for 

fish) 

Medi-

terranean 

Northern* Cross-GIG 

large rivers 

Phytobenthos 2 2 3 2 2 3 2  

Macrophytes na 3 3  2 2 1  

Benthic fauna 2 2 2 3 Unsure 3 / 3 2 

Fish 4 4  3 2-3 4 4  

* NGIG Benthic fauna split into general degradation (organic enrichment) (left) / acidification 

(right)  and N-GIG phytobenthos report is combined with CG-GIG  

Pressure-response relationships summary:  The unevenness of scores for this element, 

with good scores for fish and variable or low scores for phytobenthos and macrophytes, 

might be explained by historical differences in investment of resources dedicated to basic 

research, and the historical degree of reliance on the BQE for environmental action-

forcing (e.g., macrophytes).  Paradoxically, an under-researched BQE might be well-

reviewed due to a reviewer’s approval of significant progress achieved through the IC 

exercises, as might be the case for fish.  The work of the Cross-GIG fish group was 

specifically commended for breaking new ground in a convincing demonstration of fish 

assemblage response to physical pressures, such as important hydro-morphological 

changes, and loss of connectivity.  Other BQEs, with a long history of scientific 

endeavor, (e.g., phytobenthos or benthic invertebrates), might receive a harsher score due 

to high initial expectations for success. In the case of large rivers, demonstration of 

benthic invertebrate responses to pressure was hindered by an incomplete pressure 

gradient (loss of reference conditions) though the technical report proposed new types of 

indicators for future work (e.g., floodplain assessment).  Most invertebrate GIG technical 
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 Yoder and Barbour 2008 

42
 Davies and Yoder 2011 

43
 U.S. Environmental Protection Agency 2011 
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reports (ALP, CB, EC, MED, NO) failed to adequately document that pressure response 

had been demonstrated, relying instead on simple statements that relationships had been 

demonstrated at the MS level, or in the literature. Demonstration of pressure-response 

relationships for all BQEs can be expected to improve as datasets and analytical 

experience improve. Elucidation of pressure response relationships requires extensive, 

high quality, spatially and temporally co-occurring, physical, chemical and biological 

datasets. Pressure-response relationships are commonly confounded by co-occurring 

natural gradients, e.g., stream size, elevation, geology, that may or may not be addressed 

through coarse stratification by river type.  Calibrating stressors and responses in relation 

to natural gradients (waterbody size, catchment area, stream power, elevation, latitude, 

and geology) can improve ability to detect pressure effects by controlling for the 

confounding effects of natural gradients.  
44

  
45

  
46

  
47

  Reductions in index sensitivity and 

resolution also occur as a result of datasets that are assembled from across incomplete 

pressure gradients (see 3.1.4 Reference / Benchmarking).  Response curves are flattened 

or specious if datasets contain insufficient observations to fully characterize conditions 

from minimally disturbed through highly altered. 
48

 Except for phytobenthos, which 

responds strongly to nutrients, demonstration of strong relationships is also almost always 

complicated by interactions among multiple pressures. For these reasons the ability to 

detect or define multiple response thresholds, or step changes, is rarely achieved until 

advanced stages of technical development and some weakness is not surprising for less 

technically mature BQEs (e.g., macrophytes and perhaps fish). 
49

   

 

3.1.4 Reference / benchmarking 
BQEs/GIGs Alpine Central Baltic 

(Lowland-

Midland fish) 

Eastern 

Continental 

(Danubian for 

fish) 

Medi-

terranean 

Northern* Cross-GIG 

large rivers 

Phytobenthos 2 2 3 1 2 2 3  

Macrophytes na 3 2 2 1  

Benthic fauna 3 2 3 2 3 2 2 (3)** / 3 3 

Fish 3 2 3 3 2 3-4  

                                                 
44

 Helmsley-Flint, B.  2000.   

45
 U.S. EPA (Environmental Protection Agency). 2010.  

46
 Yoder, C.O. and M.T. Barbour. 2008.  

47
 Yoder, C.O., and DeShon, J.E.  2003.   

48
 U.S. EPA (Environmental Protection Agency). 2005 

49
 Yoder and Barbour. May 2010 unreleased DRAFT document 
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* NGIG Benthic fauna split into general degradation (organic enrichment) (left) / acidification 

(right) and N-GIG phytobenthos report is combined with CG-GIG  

** Generalist Reviewer score for organic enrichment results  

Reference / Benchmarking summary: Different GIGs have been faced with different 

degrees of challenge in the critical task of establishing common benchmarks for 

intercalibration, depending upon the availability of sampling data from sites across a 

complete pressure gradient. For some GIGs (e.g. Alpine GIG and N-GIG) the gradient of 

environmental quality may be truncated towards good conditions and lacking in sites of 

very poor condition, for other regions the gradient is truncated towards poorer conditions 

(e.g. EC-GIG), but is lacking minimally disturbed conditions, and for many areas the 

gradient may be truncated on both ends, with a flattened gradient towards the middle (i.e., 

uniformly mediocre).
50

  All of these circumstances have the potential to reduce index 

sensitivity and resolution.  Furthermore, differences in MS reference condition (RC) 

quality within GIGs introduce greater complexity to the task of harmonization of 

boundaries. In the absence of extant, minimally disturbed reference conditions, from 

which empirical, quantitative characterizations of RC can be derived, analysts must rely 

on expert judgment, retrospective models, or historical reconstruction (Section 3.1.5 

Community Descriptions).  Notable differences exist among BQEs and GIGs in the 

adequacy with which reference conditions have been characterized.  Serious G/M 

benchmark problems were found, with some GIGs offering pressure criteria ranges 

indicative of poor to bad conditions that were proposed for use to represent “good” status 

(e.g., EC-GIG and possibly Med-GIG phytobenthos).  While the CB GIG review for 

macrophytes was generally positive, vagueness in describing how benchmarks and 

boundaries were actually set was a cause for criticism. When extant, minimally disturbed 

reference sites
 51

 were lacking some GIG/BQEs used metric-based means to establish 

benchmarks, without adequate attention to justifying that resulting benchmark 

communities were ecologically consistent with WFD requirements for High/Good or 

Good/Moderate biological condition.    
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 Snook et al. 2007 

51
 Stoddard et al 2006 
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3.1.5 Community descriptions at GM boundaries 
BQEs/GIGs Alpine Central Baltic 

(Lowland-

Midland fish) 

Eastern 

Continental 

(Danubian for 

fish) 

Medi-

terranean 

Northern* Cross-GIG 

large rivers 

Phytobenthos 2 2 1 3 2  

Macrophytes  3 4 3 2 1  

Benthic fauna 1 1 2 1 1 1 (2)** / 2 1 

Fish 3 3 3 3 3 - 4  2  

       

* NGIG Benthic fauna split into general degradation (organic enrichment) (left) / acidification 

(right) and N-GIG phytobenthos report is combined with CG-GIG  

** Generalist Reviewer score for organic enrichment results 

Community descriptions at G/M boundary summary: Several BQE reviewers 

criticized metric-based rather than ecologically descriptive characterization of G/M 

boundaries.  Ecological characterization of benthic invertebrate boundary communities 

evidenced a particular lack of effort for nearly all GIGs.  This is unfortunate because this 

BQE likely has comparatively rich historical records of species distributions, for at least 

some regions. Reviewers found little evidence of effort by GIGs to examine historical 

records or analyze current invertebrate datasets to ecologically characterize reference and 

boundary community characteristics, with the exception of a valuable approach described 

by the Dutch (Van den Berg et al) in the CB GIG.  Large river reference conditions have 

been lost hindering characterization based on empirical data.  New advances in ecological 

characterization of assemblage change (especially taxonomic shifts), in response to 

increasing pressures, are in the scientific literature and may provide useful approaches to 

improve this element for many BQEs. 
52

  
53

 
54

As mentioned in Section 3.1.4, ecologically 

detailed community descriptions are essential in the absence of extant reference 

conditions.  The cost of lacking taxonomic and autecological characterization of 

boundaries is more pronounced for BQEs such as benthic invertebrates and fish, for 

which changes in species composition are the major hallmark of transitions, while 

transition boundaries in BQEs such as phytoplankton can be more readily characterized 

by metric values that show quantitative changes.  In general, however, numeric, index-

based characterization of boundaries, such as equidistant division of metric scores, 

presents a non-ecological picture of boundaries that is vulnerable to error depending upon 

which part of the gradient is covered in the dataset. At its best, the described boundary 
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will represent some degree of departure from “reference conditions”.  But, as noted, the 

quality of “reference conditions” is variable, and often not anchored in minimally 

disturbed conditions
55

.  For this reason associating taxonomic, sensitivity, guild, and 

species trait information with current conceptual models of ecological status boundaries 

is of immense value and importance to future ecological researchers, water resource 

managers, and the public at large.
56

  A further, far-reaching cultural and human 

dimension that speaks to the importance of sustaining a collective vision of what 

naturally derived ecosystems are like was eloquently expressed by John Waldman: 
57

 

“Every generation takes the natural environment it encounters during childhood as 

the norm against which it measures environmental decline later in life. With each 

ensuing generation, environmental degradation generally increases, but each 

generation takes that degraded condition as the new normal. Scientists call this 

phenomenon “shifting baselines” or “inter-generational amnesia,” and it is part of a 

larger and more nebulous reality — the insidious ebbing of the ecological and social 

relevancy of declining and disappearing species.” 

3.1.6 Comparability of boundaries 
BQEs/GIGs Alpine Central Baltic 

(Lowland-

Midland fish) 

Eastern 

Continental 

(Danubian for 

fish) 

Medi-

terranean 

Northern* Cross-GIG 

large rivers 

Phytobenthos 3 3 3 3 3  

Macrophytes  3 4 2 1  

Benthic fauna 2 Unsure 2 3 2 Unsure 1 / 3 2 

Fish 3 3 3 2 3  

       

* NGIG Benthic fauna split into general degradation (organic enrichment) (left) / acidification (right) 

and N-GIG phytobenthos report is combined with CG-GIG 

Comparability of boundaries summary: Establishing comparable boundaries via 

harmonization of assessment endpoints resulting from various national methods is a 

comparatively mechanistic component of the overall IC exercise.  For that reason it is 

possible for some GIG results to have good comparability results and reviewer scores but 

to still be found out of compliance with WFD requirements such as normative definitions 

of Good ecological status. Unexplained (and very likely erroneous, or unstandardized) 

EQR values >1 were criticized by some reviewers. Benthic invertebrate GIGs were 

criticized for inadequate detail in the presentation of harmonization procedures, (CB 

GIG) or lack of any documentation about how IC Phase 2 harmonization was achieved, 
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referring instead to results of a Phase 1 milestone report (NO GIG). In some cases poor 

comparability results were more related to intractable difficulties like limited high quality 

reference sites and large natural bio-geographic differences across the GIG, rather than 

lack of effort.  

 

 

3.1.7 Overall impression Rivers (relative to IC objectives) 
 

BQEs/GIGs Alpine Central Baltic 

(Lowland-Midland 

fish) 

Eastern 

Continental 

(Danubian for 

fish) 

Medi-

terranean 

Northern* Cross-GIG 

large rivers 

Phytobenthos 2 2 3 2 2 2.5** 2 3 2 

Macrophytes  3 2-3 3  2 2  1  

Benthic fauna 2-3 

 

2 3 2 3 2 2/2 2 1 

Fish 3-4 3 3 2 - 3 2 2 - 3 2 3 - 4 2-3  

       

* NGIG Benthic fauna split-general degradation (organic enrichment) (left) / acidification (right) 

and N-GIG phytobenthos report is combined with CG-GIG  

** Generalist Reviewer-if high benchmark nutrient values are changed or justified. 

 

Overall impression summary: Under the heading of Overall Impressions reviewers 

frequently noted the major advances in basic and applied ecological knowledge that have 

been achieved as a result of the WFD’s Good Ecological Status mandate. Particularly 

with regard to the less commonly applied BQEs (e.g., river macrophytes, fish) and the 

more newly accessioned Member States, the collaborative exchange resulting from the 

WFD IC exercise has been of immense value.  Some scores reflect evident differences in 

achievement due to differences in the extent of professional experience and technical 

development within the MS, or for a BQE, and some scores seem, at least in part, to 

reflect a “reviewer signal”.  For example, while the phytobenthos reviewer provided 

substantive and credible justification for scores, they were nevertheless uniformly quite 

low, signaling the possibility of a pervasive dissatisfaction with all results. Transfer of 

scientific knowledge from more experienced to less experienced MS programs, via the 

GIGs, was especially noted as a benefit of the IC exercise. 
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3.2 GIG Summaries: LAKES 
Explanation of Score Formats:  

# / # scores for two different pressures (e.g., benthic fauna organic / acidification), or for two 

different parts of the same BQE (e.g., macroalgae / blooming opportunistic algae) 

# - # half-step score assigned by BQE reviewer (e.g., “2-3” or “2.5”) 

split cell or (#) left= score from BQE Reviewer ; right= score, or parenthesis, from Generalist Reviewer 

na Null for that BQE / GIG combination or no technical report submitted 

 

Note: Many of the extended comments summarizing RIVERS review elements are 

generally applicable to LAKES as well.  Lake-specific comments follow. 

 

 

3.2.1 Quality of reporting 
BQEs/GIGs Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern Cross-

GIG 

Phytoplankton 3 3 2 4 4  

Macrophytes 3 4 2 3 4  

Phytobenthos      2 

Benthic fauna 3 3 2 2 3  

Fish 3    3  

 

Quality of reporting summary: Gaps in adequacy of explanations and justifications 

were noted for most GIGs and BQEs, though ALP and Northern GIGs received 

uniformly higher scores for the quality of reporting, indicating that gaps were considered 

more minor.  Reviewers’ assessments reflect parallel issues to those discussed for Rivers. 

3.2.2 National methods compliance 
BQEs/GIGs Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern Cross-

GIG 

Phytoplankton 3 2 3 1 3 3  

Macrophytes 4 4  3 1 1  4  3  

Phytobenthos      2 

Benthic fauna 3 3 1 1 3  

Fish 3    4  

 

National methods summary: Lake phytoplankton monitoring and assessment arguably 

has the longest history of methodological development and standardization of any aquatic 

biological quality element in Europe, thus setting high expectations for performance of 

national methods.  Reviewers reduced some GIG scores for this element when some 
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individual MS did not have final, approved methods, although overall GIG 

methodological performance may have been strong.  Alpine and Northern GIGs showed 

uniformly strong scores for national methods for all BQEs, with CB GIG also well-

reviewed.  However some CB GIG MSs were particularly criticized (e.g., DK, BE, NL, 

PL)  for missed opportunities to adopt promising new phytoplankton methods made 

available by other MSs in the GIG and/or as a result of the IC exercise, and supporting 

research projects (e.g. WISER www.wiser.eu ).  Although some MSs included bloom 

metrics in their national methods (e.g. UK and NO) all GIGs were criticized for lack of 

phytoplankton bloom metrics, not only due to the importance of blooms as episodic 

indicators of eutrophication, but also due to human health concerns from cyanobacterial 

blooms. Macrophyte and phytobenthos BQE reviewers criticized the failure of national 

methods, and all GIGs, to consider the two sub-elements of “aquatic flora” together 

(Section 2.1.1).  A valid criticism was directed at lake phytobenthos methods for 

excessive reliance on indicator taxa derived from riverine phytobenthos datasets and 

research. The EC GIG suffered from methodological weaknesses including methods to 

establish reference conditions, for all BQEs, as did the Med GIG to a lesser extent. 

Benthic invertebrate methods were lacking in sufficient detail to assess technical 

strengths and compliance for EC and MED-GIGs. Fish methods were favorably reviewed 

for NO-GIG, but some concern was expressed (ALP-GIG fish) for alternative and 

questionably WFD-compliant reference condition methods, and weak incorporation of 

age/size structure and abundance. 

3.2.3 Pressure-response relationships 
BQEs/GIGs Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern Cross-

GIG 

Phytoplankton 4 3 3 2 4 4  

Macrophytes 4  3 4  3 1 2  1 4  3  

Phytobenthos      2  3 

Benthic fauna 3 4 3 2 1 3  

Fish 4    3  

 

Pressure-response relationships summary: Reviewers criticized the focus on lake 

eutrophication, to the exclusion of other important lake pressures (e.g., hydro-

morphological modification) especially for macrophytes as well as for fish IC.  On the 

other hand, the phytoplankton reviewer commended the scientifically excellent 

demonstrations of phytoplankton response to eutrophication in some GIGs (CB, Northern 

and Alpine).  First concentrating on demonstrating biological response to one important 

pressure, in initial phases of an intercalibration of all of Europe seems justified. Ability to 

demonstrate relationships to additional pressures will improve as datasets improve and 

http://www.wiser.eu/
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analytical methods develop 
58

  
59

(see extended comments on related points in Section 

2.1.1 Generalist Reviewer’s Comment). Macrophyte technical reports were particularly 

criticized for lack of graphical presentation of pressure response relationships, hindering 

the reviewer’s ability to evaluate whether a response had been demonstrated. 

Demonstration of pressure-response relationships for benthic invertebrates was weak 

across all GIGs.  Relationships for invertebrates were not well-demonstrated in the 

technical reports for EC and Med GIGs, and CB-GIG showed variable success among 

MS.  For fish, the ALP GIG was commended for demonstration of pressure-response 

relationships to multiple pressures while NO-GIG was able to demonstrate relationships 

for eutrophication only. 

   

3.2.4 Reference / benchmarking 
BQEs/GIGs Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern Cross-

GIG 

Phytoplankton 4 4 1 4 4  

Macrophytes 4  3 4 1 2  1 4  

Phytobenthos      3 

Benthic fauna 3 4 1 2 4  

Fish 2  3    4  

 

Reference and benchmarking summary: Phytoplankton GIGs generally received a 

positive review for the reference and benchmarking element, except for the EC GIG.  The 

EC GIG is entirely lacking in data from minimally disturbed reference sites and seemed 

also to lack a valid scientific conceptual understanding of reference condition. Pressure 

criteria proposed, via expert judgment, for the G/M boundary, did not credibly reflect 

Good ecological status. Proposed G/M nutrient values must be significantly lowered or 

justified through paleo-data from sediment cores, or other historical record, or modeling 

methods. 

Macrophyte scores for this element were variable. Difficulties with macrophyte reference 

condition in lakes, and harmonization of benchmarks, might be explained by variability 

in the natural distribution of macrophytes species in undisturbed European lakes, due to 

naturally variable, and perhaps somewhat lake-specific, colonization mechanisms. When 

these natural complexities are compounded by absence of extant minimally disturbed 

lakes in some GIGs (e.g., EC and MED GIGs), the difficulties of defining reference 

communities, and benchmarks representing departure from reference, are exacerbated.   

                                                 
58

 Yoder and Barbour. May 2010 unreleased DRAFT document 

59
 Yoder and DeShon 2003 
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Historical reconstruction of RC was used very effectively by some GIG/BQEs (e.g., 

Alpine fish) but ignored by others (EC and MED GIGs for invertebrates and 

macrophytes). The Alpine GIG followed an unusual, lake-specific approach, with 

comparison to historical records, to characterize lake fish boundary conditions. This was 

scored low by the reviewer, but such a historical reconstruction approach is scientifically 

justified and WFD compliant, and even commendable, in terms of transparency. When 

extant assemblages are known to not represent minimally disturbed 
60

 reference 

conditions, as admitted by the ALP GIG, it is transparent to the public to equate 

conditions of the best remaining lakes with “good” or “moderate” status, and to admit to 

the public that High quality reference conditions have been lost. 
61

   

3.2.5 Community descriptions at GM boundaries 
BQEs/GIGs Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern Cross-

GIG 

Phytoplankton 3 4 2 4 4  

Macrophytes 4  3 3 1 3 4  

Phytobenthos      3 

Benthic fauna 3 3 3 2 2 3  

Fish 2  4    3  

 

Community descriptions summary: Community descriptions were, in general, 

favorably reviewed by the phytoplankton and macrophyte reviewers, except for noting 

low effort in the EC GIG. Criticism for all BQEs in some GIGs was directed to 

prevalence of metric-based, rather than functional or taxonomic descriptions of boundary 

communities. For phytobenthos some effort has been made to analyze taxa occurrence at 

sites of differing pressure intensity. But H/G and G/M boundary communities are not 

well-described in the Cross-GIG TR, nor is an ecological description of minimally 

disturbed reference communities provided.  Some TRs stated that community description 

was not feasible, or was not as important, as metric-based boundaries. 

3.2.6 Comparability of boundaries 
BQEs/GIGs Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern Cross-

GIG 

Phytoplankton 4 3 3 4 4  

Macrophytes 4 4 2 4  1 4  

Phytobenthos      3 

Benthic fauna 4 4 1 1 4  

Fish 4    3  

 

                                                 
60 Stoddard et al 2006 

61 Davies and Jackson 2006 
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Comparability of boundaries summary: Comparability was favorably reviewed for all 

BQEs and most GIGs (but see general comments for this element in RIVERS). In spite of 

good effort in the MED GIG IC for macrophytes, comparability analysis was not 

performed. There are valid scientific justifications for lack of success due to diverse 

typology and unresolved methodological differences. Progress has been made for the EC 

GIG in quality assurance of common macrophyte datasets and standardization of 

methods, but the GIG technical report acknowledges that important work remains 

unfinished.  For invertebrates the EC GIG was criticized for potential flaws in 

benchmarking and the Med GIG was handicapped by having the participation of only one 

MS (ES). Comparability analysis was positively reviewed for fish. 

 

3.2.7 Overall impression Lakes (relative to IC objectives) 
BQEs/GIGs Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern Cross-

GIG 

Phytoplankton 3 3 2 3 3  

Macrophytes 3 3 1 4  no score 4  

Phytobenthos      2  2-3 

Benthic fauna** 3 3 2 1 3  

Fish 3    3  

 

Overall impression summary: Under the heading of Overall Impression reviewers 

frequently noted advances in basic and applied ecological knowledge that have been 

achieved as a result of the WFD’s Good Ecological Status mandate, though in some cases 

MS were criticized for failure to take full advantage of new methods that were improved 

through the IC process (e.g., CB-GIG phytoplankton) . Some degree of gaps and 

weakness are noted by all reviewers (e.g., phytoplankton lack of bloom metrics and 

failure to consider functional changes in response to eutrophication; macrophyte and 

phytobenthos -failure to combine the two BQEs; and reliance on riverine taxa for lake 

phytobenthos indicators).  In most cases reviewers’ scores indicated that gaps did not 

invalidate the overall IC effort.   
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3.3 GIG Summaries: COASTAL  
 

Explanation of Score Formats:  

# / # scores for two different pressures (e.g., benthic fauna organic / acidification), or for two 

different parts of the same BQE (e.g., macroalgae / blooming opportunistic algae) 

# - # half-step score assigned by BQE reviewer (e.g., “2-3” or “2.5”) 

split cell or (#) left= score from BQE Reviewer ; right, or parenthesis = score from Generalist Reviewer 

na Null for that BQE / GIG combination or no technical report submitted 

 

Note: Extended comments summarizing RIVERS review elements are also generally 

applicable to the following sections.  Comments specific to COASTAL reviews follow. 

3.3.1 Quality of reporting 
BQEs/GIGs Baltic Black Med NEA 

Phytoplankton 1 3 2 1 

Macroalgae  
1 

 4 3  

Angiosperms(seagrasses)  3 2  

Bl. Opp. Macroalgae    2 

Benthic fauna 2  2 1 

  

Quality of reporting summary: With a few exceptions (Med and NEA GIG 

intertidal/subtidal macroalgae,  Black Sea phytoplankton) reviewers expressed frustration 

with technical reports due to poor structure, lack of explanatory detail, scientific 

justification, and geographic clarity (e.g., maps, coordinates). The complexity of coastal 

typologies and diverse sub-categories of BQEs introduced difficulties for reviewers. 

Further ambiguity was introduced because many Coastal technical reports were submitted 

as drafts, with no final Phase II version submitted. In one case (NEA benthic fauna) the 

reviewer had to evaluate contents of 12 different draft documents in order to complete the 

review questionnaire. 

3.3.2 National methods compliance 
BQEs/GIGs Baltic Black Med NEA 

Phytoplankton 3 4 3 2 phytoplankton      
3 Chl-a  

Macroalgae  

2 

 4 4  

 

Angiosperms(seagrasses)  3 2 

Bl. Opp. Macroalgae    2 

Benthic fauna 3  2 3 

 

National methods compliance summary: Phytoplankton methods were positively 

reviewed, even though final IC success was not assured for all GIGs. The Baltic and 

MED GIG concentrated on summer mean Chl a, with little attention paid to potential 

taxonomic composition indicators.   Bloom metrics were also lacking, but with some 
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scientific justification (except for lack of cyanobacteria bloom metrics in the Baltic) due 

to data gaps.  A poorly explained revision of typology was a source of confusion to the 

reviewer.  In the case of the NEA GIG, Chl a is the only parameter sufficiently well-

developed to IC, methods were good, but the reviewer expressed concern about exclusive 

reliance on Chl a as a phytoplankton parameter.  This is because Chl a only is not 

sufficient for distinguishing waters naturally enriched by upwelling (e.g., Portugal) from 

coastal waters enriched by river inputs of anthropogenic nutrients.  The Black Sea was 

commended for progress with national methods, though still lacking bloom metrics.  

The Baltic macroalgae report was criticized for excessive diversity of MS analytical 

methods inhibiting any possibility to compare results.  The macroalgae reviewer also 

criticized NEA GIG results for gaps in the intermediate pressure portion of the gradient 

and minimal data quality and quantity to represent the low pressure end of the gradient. 

The national methods for coastal benthic fauna of Poland, Latvia and Lithuania did not 

pass the compliance check but the five remaining MS had well-developed methods.  

For benthic macroinvertebrates some potential problems may exist in selection/rejection 

of metrics (e.g., diversity) to fit a priori conceptual models of trajectories of biological 

assemblage decline. Biological response to enrichment is often unimodal 
62

 
63

 
64

 .  Bias 

towards the greater simplicity of indexes that exhibit a linear response across stressor 

gradients can erroneously attribute “high biological status” to enriched locations, simply 

because they have the highest abundance and richness.  Especially in naturally 

oligotrophic environments, such samples may, in fact, be reflecting a subsidy response 

from increased organic inputs. 

 

3.3.3 Pressure-response relationships 
BQEs/GIGs Baltic Black Med NEA 

Phytoplankton 2 2 2 2 

Macroalgae  
2 

 4 2-3  

 

Angiosperms(seagrasses)  3 2 

Bl. Opp. Macroalgae    2 

Benthic fauna 2  2 3 2 

 

Pressure-response relationships summary: This element was generally a weakness for 

Coastal BQEs. This is not surprising given the enormous complexity of interacting 

natural and anthropogenic factors to contend with in coastal ecosystems. The analytical 

                                                 
62

 Huisman, J., Olff, H. & Fresco, L.F.M. (1993) A hierarchical set of models for species response analysis. Journal of Vegetation Science, 4, 37-46. 
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focus for most BQEs and GIGs was eutrophication (understandable due to greater data 

availability of parameters representing this pressure). A positive exception was noted for 

the Med Sea GIG for clear demonstration of macroalgae response to a multiple pressure 

index. Also positive is the suggestion by the Med and Black Sea GIGs of the use of an 

integrated land use index for the eutrophication pressure, although it is not yet properly 

calibrated and harmonized. The benthic fauna reviewer found non-compliant national 

methods for Poland, Latvia and Lithuania and these member states consequently also 

showed weak pressure response relationships.  The reviewer provided suggestions to 

some GIGs, of avenues of investigation to improve demonstration of pressure-response 

relationships 

 

3.3.4 Reference / benchmarking 
BQEs/GIGs Baltic Black Med NEA 

Phytoplankton 3 4 2 2 

Macroalgae  

1 

 4  3 2 

 

Angiosperms 

(seagrasses) 

 4  3 2 

Bl. Opp. Macroalgae    1 

Benthic fauna 3  3 2 

 

Reference and benchmarking summary: Characterizing reference conditions for coastal 

BQEs is complicated by naturally high spatial and seasonal variability, and widespread lack 

of extant unperturbed reference sites. The Baltic Sea and Black Sea phytoplankton GIGs were 

commended for developing promising approaches to defining ecologically relevant reference, 

or H/G boundary conditions, using historical data, modeling, and expert judgment.  In 

contrast, the Baltic GIG received justified criticism for proposing very lax benchmarks for 

G/M macroalgae boundaries. NEA GIG struggled with absence of reference sites, and 

generally poor datasets, for seagrasses and macroalgae, with the result that reference and 

benchmark descriptions were inadequate or missing.   

3.3.5 Community descriptions at GM boundaries 
BQEs/GIGs Baltic Black Med NEA 

Phytoplankton 3 2 4 2 3 2 3 2 

Macroalgae  

3 

 4  3 

Angiosperms  4  2 1 

Bl. Opp. 

Macroalgae 

   2 

Benthic fauna 2  2 2 

 

Community descriptions at G/M boundary summary: Although GIGs submitting 

reports for phytoplankton received strong scores for this element, the few reports that 

included a section for Community Description all presented metric or percentile-based 
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descriptions, and lacked substantive ecological information.  The reviewer reported that 

evidence of sound ecological knowledge was contained within the technical reports (e.g., 

Black Sea GIG, in particular). While the seagrass indicator has limited taxonomic 

information content (i.e., usually dominated by 1 species), a greater emphasis could have 

been directed to describing attributes of areal extent, plant-form, or plant condition to 

characterize G/M boundary populations.  Benthic macroinvertebrate community 

descriptions were judged uniformly poor in ecological content and quality. In many cases 

technical reports had not been finalized. 

3.3.6 Comparability of boundaries 
BQEs/GIGs Baltic Black Med NEA 

Phytoplankton 2 3 2 1 

Macroalgae 1  4  3 2 

 

Angiosperms  2  3 1 

Bl. Opp. 

Macroalgae 

   1 

Benthic fauna 2  2 2 

 

Summary comments for Comparability are combined with Overall Impression 

summary, see below. 

 

3.3.7 Overall impression Coastal waters (relative to IC objectives) 
BQEs/GIGs Baltic Black Med NEA 

Phytoplankton 2 3 2 2 

Macroalgae 1  4   3 2 – 3  

Angiosperms  3 2-3 2 

Bl. Opp. 

Macroalgae 

   2 

Benthic fauna 2 2-3  2 2 2-3 

 

Comparability of Boundaries and Overall Impression summary:  

Intercalibration of coastal BQEs is a very ambitious scientific enterprise.  The complexity 

of multiple, diverse typologies, and intercalibration of multiple parameters making up full 

methods, has been an obstacle to completing fully credible IC for most GIGs. Due to the 

natural complexity of coastal ecosystems, and the pressures that affect them, it is 

probably a disservice to the enterprise to hold coastal BQEs to the same WFD timetables 

as those for well-established freshwater BQEs, with simpler typologies, and a long 

history of standardization (for example, lake phytoplankton).  Expecting successful 

intercalibration of all coastal water types, multiple MS, full methods, and multiple 

pressures, in eight to ten years, may be unrealistic, especially if the ambition and 

resources to achieve results are insufficient. Nevertheless, real progress has been made. 



 

 219 

For example the Black Sea GIG successfully completed intercalibration of full 

phytoplankton methods.  This result should provide encouragement, as proof-of-concept, 

that reliable IC can ultimately be accomplished for other coastal GIGs and BQEs.   Also 

MedGIG macroalgae and angiosperms delivered scientifically valid results, achieving the 

overall IC objectives.  

Retreating to a more simplified, stepwise approach may be essential for GIGs with very 

complex typologies or methods that have not yet stabilized, to establish IC precision at 

the parameter, and possibly sub-type level, first.  Intercalibration of the Baltic Sea benthic 

fauna has made good progress according to the 2
nd

 Phase Intercalibration guidance, but 

only for four common types, out of eight common types distinguished. Intercalibration 

involved five Baltic GIG member states that have nationally agreed metrics (Denmark, 

Estonia, Finland, Germany, Sweden) but other MS have non-compliant methods. 

Establishing pressure-response validity, and comparability of selected indicator 

parameters can still offer valuable condition information that can be used as a biological 

basis in occasions where urgent mitigation measures may be required to remedy dire 

environmental situations.  Continuing technical advances have the promise to eventually 

add credible IC of other parameters and types for an overall combined assessment of 

Coastal ecological status.  
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3.4  GIG Summaries: TRANSITIONAL Waters 
 

 

Explanation of Score Formats:  

# / # scores for two different pressures (e.g., benthic fauna organic / acidification), or for 

two different parts of the same BQE (e.g., macroalgae / blooming opportunistic algae) 

# - # half-step score assigned by BQE reviewer (e.g., “2-3” or “2.5”) 

split cell or 

(#) 

left= score from BQE Reviewer; right or parenthesis = score from Generalist 

Reviewer 

na Null for that BQE / GIG combination or no technical report submitted 

 

3.4.1 Quality of reporting 
BQEs/GIGs Baltic Black Med* NEA** 

Phytoplankton 1   1 

Macroalgae    1 - 2 

Angiosperms   3 2 

Benthic fauna     

Fish    3 

* MED-GIG Angiosperms represent only seagrasses in lagoons  

** NEA-GIG Macroalgae represent only blooming opportunistic macroalgae  

 

Quality of Reporting summary: Some reports submitted for Transitional waters were 

not final versions. Lack of clear geographic information was cited as an important basic 

gap, as was the insufficient attention to clearly defining what was meant by “Transitional 

waters”.   Basic research is still needed to formulate biotic expectations in transitional 

waters in relation to salinity and other natural gradients.  Clarity of reporting was mostly 

assessed as good by the fish reviewer except that descriptions of national methods were 

inadequate. 

3.4.2 National methods compliance 
BQEs/GIGs Baltic Black Med* NEA** 

Phytoplankton Not possible 

to evaluate 

  Not possible to 

evaluate 

Macroalgae    3 

Angiosperms   3 2 

Benthic fauna     

Fish    Not possible to 

evaluate 

* MED-GIG Angiosperms represent only seagrasses in lagoons  

** NEA-GIG Macroalgae represent only blooming opportunistic macroalgae  
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National methods compliance summary: The fish reviewer criticized the absence of 

any detailed explanation of metrics in the milestone report. Absent a clear biological 

understanding of the methods he lacked full confidence in the overall validity of the IC 

though the work was assessed as of high quality. The reviewer also indicated some level 

of concern for potential circularity (pressure index used to first set the 

benchmark/reference conditions, then used to compare the different national methods, 

and then used to test the national methods response to pressures). Transitional 

macroalgae and angiosperm methods were positively reviewed although explanations 

could have been presented more clearly in the technical reports. 

3.4.3 Pressure-response relationships 
BQEs/GIGs Baltic Black Med* NEA** 

Phytoplankton Not possible 

to evaluate 

  Not possible to 

evaluate 

Macroalgae    2 

Angiosperms   2  3 2 3 

Benthic fauna     

Fish    3 

* MED-GIG Angiosperms represent only seagrasses in lagoons  

** NEA-GIG Macroalgae represent only blooming opportunistic macroalgae  

 

Pressure-response relationships summary: The reviewer of macroalgae and 

angiosperms criticized most GIGs for generally vague definitions of “generalized” 

pressures, focus on eutrophication only, and in some cases an incomplete pressure 

gradient (lacking in data from areas with low pressure). The best example to define an 

accurate pressure indicator was provided by the NEA GIG fish group. While a 

convincing pressure response was noted for fish, and the exercise resulted in valuable 

progress, the circularity concerns noted above also pertain to this element. 

3.4.4  Reference / benchmarking 
BQEs/GIGs Baltic Black Med* NEA** 

Phytoplankton Not possible 

to evaluate 
  Not possible to 

evaluate 

Macroalgae    1 

Angiosperms   3  2 1 

Benthic fauna     

Fish    2 

* MED-GIG Angiosperms represent only seagrasses in lagoons  

** NEA-GIG Macroalgae represent only blooming opportunistic macroalgae  

 

Summary comments for Reference and benchmarking are combined with 

Community descriptions summary, see below. 
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3.4.5 Community descriptions at GM boundaries 
BQEs/GIGs Baltic Black Med* NEA** 

Phytoplankton Not possible 

to evaluate 
  Not possible to 

evaluate 

Macroalgae    2 

Angiosperms   2-3  2 1 

Benthic fauna     

Fish    2 

* MED-GIG Angiosperms represent only seagrasses in lagoons  

** NEA-GIG Macroalgae represent only blooming opportunistic macroalgae  

 

Reference / benchmarking and Community descriptions summary: Characterizing 

reference conditions for transitional BQEs is complicated by naturally high spatial, 

seasonal, and even diurnal variability, confounding natural gradients, especially salinity 

gradients, and widespread lack of extant unperturbed reference sites secondary to 

generations of human disturbance. Spatial and temporal zonation of BQE taxonomy, 

structure and function is expected in transitional waters as populations respond to all 

kinds of natural and anthropogenic gradients.  Reviewers noted an understandable lack of 

detailed quantitative or qualitative descriptions of reference and benchmark communities 

for nearly all exercises. These short-comings are often attributable to gaps in basic 

research and the highly unique characteristics of individual transitional waterbodies such 

as estuaries.  There is a cascading effect of deficiencies in reference and benchmarking 

that drags down the success of other elements (below) like Community descriptions and 

Comparability of boundaries. Further work is recommended to explore other means of 

setting reference and benchmarking boundaries, e.g., historical reconstruction
65

, hindcast 

modeling, or Bayesian models using expert elicitation. 
66

 

3.4.6 Comparability of boundaries 
BQEs/GIGs Baltic Black Med* NEA** 

Phytoplankton Not possible 

to evaluate 
  Not possible to 

evaluate 

Macroalgae    1 

Angiosperms   2 1 

Benthic fauna     

Fish    3 2 

* MED-GIG Angiosperms represent only seagrasses in lagoons  

** NEA-GIG Macroalgae represent only blooming opportunistic macroalgae  
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Comparability of boundaries summary: As noted above, difficulties with 

comparability can reveal the cascading consequences of difficulty characterizing 

reference and benchmark communities. The very high natural variability of transitional 

waters introduces much greater challenges to intercalibration across large geographic 

areas. It has been argued that individual transitional waterbodies can exhibit such unique 

properties that “types” may only have a population of 1!  Establishing comparable 

boundaries from various national methods is a comparatively reductionist and 

mechanistic component of the overall IC exercise.  For that reason it is possible for some 

GIGs to achieve passing comparability results but to have excessively high boundary 

uncertainty.  In such a case “comparability” may not be ecologically meaningful because 

boundaries may be invalid, or non-compliant with normative definitions of Good 

ecological status. 

3.4.7 Overall impression Transitional waters (relative to IC objectives) 
3.4.8  

BQEs/GIGs Baltic Black Med* NEA** 

Phytoplankton 1   1 

Macroalgae    2 

Angiosperms   2 - 3 2 

Benthic fauna     

Fish    2 

* MED-GIG Angiosperms represent only seagrasses in lagoons  

** NEA-GIG Macroalgae represent only blooming opportunistic macroalgae  

 

Overall impression summary: As noted above, high natural variability, human disturbance, and 

gaps in basic and applied ecological research have hindered successful intercalibration of BQEs 

for Transitional waters. As noted for coastal waters, expecting successful intercalibration of all 

types, within the same WFD timeframe as for advanced BQEs in freshwater categories, is 

arguably, scientifically unrealistic. However very important progress has been made and work 

should be encouraged to continue. 
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Explanation of Score Formats:  

# / # scores for two different pressures (e.g., benthic fauna organic / acidification), or for 

two different parts of the same BQE (e.g., macroalgae / blooming opportunistic algae) 

# - # half-step score assigned by BQE reviewer (e.g., “2-3” or “2.5”) 

split cell or 

(#) 

left= score from BQE Reviewer; right or parenthesis = score from Generalist 

Reviewer 

na Null for that BQE / GIG combination or no technical report submitted 

3.5 BQE Cross-Water Categories Overall Impression: Phytoplankton 

 
Water 

categories 

Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern 

Lakes 3 2 3 2 3 3 

  Baltic Sea Black Sea Mediterranean NEA 

Coastal  2 3 2 2 

 

Phytoplankton BQE Summary:  Phytoplankton has had the benefit of a longer tradition 

of sampling and assessment, with a higher degree of consistency in data collection 

methods, relative to other BQEs, resulting in generally strong IC performance, especially 

for lakes.  Lake phytoplankton results from GIGs with well-established methods and a 

complete pressure gradient (Northern, Alpine, Mediterranean) help to demonstrate “proof 

of concept” for improved intercalibration of other water categories and BQEs as technical 

rigor and consistency matures through ongoing effort and refinement.   

3.6 BQE Cross-Water Categories Overall Impression: Phytobenthos and 
Macroalgae 
 

Water 

categories 

Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern Cross-

GIG 

Rivers 2 2 3 2 2 2-3 2 3  

Lakes      2  2-3 

  Baltic Sea Black Sea Mediterranean NEA  

Coastal  1  4  3 2-3  

Transitional     2  

 

Phytobenthos and macroalgae BQE Summary:  Phytobenthos is an important response 

indicator of nutrient conditions. Phytobenthos and macrophyte reviewers combined to 
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sharply criticize the prevailing practice of intercalibrating phytobenthos and macrophytes 

separately (Section 2.1.1).  Evidence of attempts to IC shifting versions of methods was 

an important cause of low reviewer confidence in IC of phytobenthos.  Another concern 

was that GIGs held variable concepts of reference trophic state, with the consequence that 

two river GIGs submitted extremely high nutrient pressure values as “good status” 

benchmarks (EC and MED GIGs). Concerns for lakes included metrics developed with 

heavy reliance on riverine, rather than lake indicator taxa. The cross-GIG diatom dataset 

and harmonization of taxonomy are valuable benefits and some GIGs were commended 

for introducing assessment innovations (CB/NO GIG- “taxonomic streamlining”). Very 

high natural variability as well as diversity of MS methods were obstacles for IC of 

macroalgae. 

3.7 BQE Cross-Water Categories Overall Impression: Macrophytes and 
Angiosperms 
Water 

categories 
Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern 

Rivers n.a. 3 2-3 3  2 2  1 

Lakes 3 3 1 4   4 

  Baltic Sea Black Sea Mediterranean NEA 

Coastal  1  3 2-3 2 

Transitional    2 – 3 2 

 

Macrophyte and Angiosperm BQE Summary: Macrophyte bioassessment in rivers has less 

history of technical developmental as compared to e.g., diatom-phytobenthos and benthic 

invertebrates.  Overall impression results for macrophytes are strikingly better as compared to 

phytobenthos results shown in Section 3.6.  The IC exercise for most GIGs represents a 

considerable level of accomplishment for macrophytes in lakes. The exchange of knowledge 

between MSs through the intercalibration exercise has stimulated the development of improved 

techniques of macrophyte monitoring for both rivers and lakes.  Less experienced MSs have 

benefitted from the expertise of more advanced MSs allowing national methods to be 

implemented relatively quickly.  The effort has improved knowledge of macrophytes in aquatic 

systems throughout Europe.  For angiosperms the reviewer considers that the worst classes of 

water quality are not covered by seagrasses because seagrass beds disappear in poor conditions.  

Ecological information content is different for seagrasses because beds are generally comprised 

of just one species. More work is recommended to find other ecological attributes of seagrass 

beds that can be used to provide more ecologically descriptive expectations for communities at 

H/G and G/M boundaries. 

3.8 BQE Cross-Water Categories Overall Impression: Benthic fauna 
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Water 

categories 

Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern org / 

No.Acidification 

Rivers 2-3 2 3 2 3 2 2/2 

Lakes 3 3 2 1 3 

  Baltic Sea Black Sea Mediterranean NEA 

Coastal  2 2-3  2 2 2-3 

Transitional      

Freshwater benthic fauna BQE Summary- The quality of reporting for river benthic fauna 

was frustrating and disappointing, with many gaps in detail. While benthic fauna has a long 

history of monitoring and assessment in Europe considerable unevenness of technical 

proficiency and reporting was in evidence for this BQE.  It may be allowed that much of the 

information needed to accurately evaluate IC success for river benthic invertebrates might be 

contained in earlier milestone reports.  The freshwater reviewer assigned generous scores relative 

to some of the concerns raised in GIG-specific narrative summaries (e.g., score of 3 for EC GIG-

Overall Impression with comments criticizing inadequate demonstration of p-r relationships, and 

non-final report; score of 3 for MED GIG- but criticism that IC based on some non-compliant 

methods). The common practice of reducing GIG common metric taxonomy for invertebrates to 

the lowest common denominator of resolution among national methods (usually family or in 

some cases order) is unfortunate.  Those MS that practice more refined taxonomic identification 

should urge and assist less advanced MSs to refine identifications to genus/species wherever 

possible and thereby improve intercalibration precision, sensitivity, and accuracy. Some 

excellent work has been completed for lake benthic invertebrates (Northern, Central Baltic, 

Alpine GIGs) although the challenges of demonstrating strong pressure response relationships 

have not been entirely conquered.  

 

Coastal benthic fauna- The reviewer noted that member states focused efforts on technical 

aspects of the intercalibration but usually without substantive reference to current scientific 

knowledge about the structure and functioning of coastal and estuarine ecosystems, and how 

human activities influence them. This resulted in a formal presentation of technical report 

requirements, but often lacking in much ecological interpretation. Gaps exist in basic research on 

the biology and ecology of most marine benthic fauna, yet metrics usually rely on the 

classification of species into sensitivity classes, with or without justification from the literature. 

All GIGs offered only poor or missing descriptions of reference/benchmark boundary 

communities. 

3.9 BQE Cross-Water Categories Overall Impression: Fish 
Water 

categories 

Alpine Central 

Baltic 

Eastern 

Continental 

Mediterranean Northern 

Rivers 3 – 4 3 3 2 – 3 2 2 – 3 2 3 - 4 2-3 

Lakes 3    3 

  Baltic Sea Black Sea Mediterranean NEA 

Transitional     2 
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Fish BQE Summary: In general good, large datasets have been historically available for fish, 

including non-biological data, especially for rivers. Good data resulted in generally good 

statistical analyses and coverage of pressures. Many fish methods are useful to a number of 

important pressures that no other BQEs address. Importantly, most national methods for river 

fish show a clear response to hydro-morphological pressures and loss of connectivity, a 

noteworthy benefit of IC efforts. Because most types are covered by the methods, typology 

issues have not had as major an impact in this work (except for larger rivers). National methods 

were not generally available before the IC-process and the development and testing of these 

methods represents a major advance in knowledge about how fish interact with their 

environment in European rivers. Intercalibration of lake fish was hindered by high natural 

variability and limited quantity of data.  Human manipulation of lake fish populations (e.g., 

recreational and commercial harvesting, and fish stocking) interferes with the ability to establish 

expectations for lake fish community structure under reference conditions. Difficulties with IC of 

fish in transitional waters have already been presented in Sections 3.4.5-7.  
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Annex 1:  Part I Online Questionnaire 

Questionnaire for Intercalibration Peer Review, March-May 2012 
3rd consolidated draft 12.03.2012  

Name of reviewer (<name>) 
 
Please download the intercalibration guidance check whether the guidance has been 
followed when replying to the following questions (WRc: please provide link to the IC 
guidance or append as pdf file to the questionnaire) 
 

0. Identification of GIG, BQE and participating member states 
  
0.1. Identify GIG and BQE (the questionnaire should be replied separately for each 

combination of GIG and BQE and also for separate common intercalibration types, if 
needed, see Q0.2)  

 
GIG/BQE/ 

 

 
 

 
0.2. Identify whether the GIG results are applicable for all common intercalibration types 

or only for one or a few of the common types:  

Reply options (radio buttons):  
 For all types intercalibrated by the GIG for this BQE,  
 For the following common types only (if this reply is chosen, then another 

questionnaire should be filled for other common types for the same GIG and 
BQE). (drop down menu with tick boxes allowing selection of one or several 
types from the list of all common types for all water categories and BQEs, 
JRC to provide the list of all common types included in phase 1 and 2)  
 

0.3. Participating Member States: Click on the code for each country participating in the 
GIG (tick boxes to be chosen from a list of country codes and names:  

0.4. Do you consider that there are important geographical gaps?  

Reply options (radio buttons):  
 yes,  
 no,  
 unclear  

 

Justification:  
 

   

References (where in the Technical Report or GIG report did you find or 
search for the information to this question):  
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1. Checking of the compliance of the national methods to the WFD normative 
definitions (see IC guidance, flowchart p.14, Preconditions) 

 
1.1. Are all parameters required for the BQE according to WFD Annex V included? 

(Abundance, composition, other, see Table 1 in IC guidance):  

Reply options (radio buttons):  
 Yes for all MSs in the GIG,  
 Yes for some MSs in the GIG (name which ones in the justification and also 

which parameters are missing for each of them),  
 No, not for any MS in the GIG,  
 Unclear,  
 No info. 

  

Justification:  
 

 

References (where in the Technical Report or GIG report did you find or 
search for the information to this question):  
 

 
1.2. Where missing parameters have led to the performance of only a partial IC 

(covering only one parameter or not all required parameters): Is a justification 
provided to demonstrate that the methods are sufficiently indicative of the status of 
the BQE as a whole, and is this justification acceptable in your opinion (key principle 
6)?  
Reply options (radio buttons):  

 Yes, a justification is provided and is acceptable,  
 Yes, a justification is provided, but it is not acceptable,  
 No, scientific arguments are not provided,  
 Unclear,  
 No info.  

 Not relevant (all MSs have participated and have developed national 
methods)  
 

Justification: 
 

 
References: 
 

 
 

1.3. In the case where a Member State has not participated or biological assessment 
method has not been developed by a member state in the GIG, have scientific 
arguments been provided to justify why the method is missing and are these 
arguments acceptable in your opinion?  
Reply options (radio buttons):  

 Yes, scientific arguments are provided and they are acceptable,  
 Yes, scientific arguments are provided, but they are not acceptable,  
 No, scientific arguments are not provided,  
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 Unclear,  
 No info. 
 Not relevant (all MSs have participated and have developed national 

methods)  
 
Justification: 
All MSs in the GIG have participated and have developed their national lake phytoplankton 
assessment methods, so the question is not relevant for this GIG/BQE. 

 
References: 
AL-GIG report Annex section 1, p.1, 

 
 
 

1.4. Have combination rules for the different parameters or metrics been defined for the 
national methods in each Member state? In cases where combination rules are not 
complete for all member states and all metrics used in the national methods, please 
provide information in the justification box about which member states and which 
parameters or metrics that are missing, and whether you consider this to be a 
problem.   
Reply options (radio buttons):  

 Yes for all MSs in the GIG and all parameters included in the national 
methods,  

 Yes for some MSs in the GIG and all parameters included in the national 
methods,  

 Yes for all MSs in the GIG and some parameters included in the national 
methods,   

 Yes for some MSs in the GIG and some parameters included in the 
national methods,  

 No combination rules are given for any parameter by any member state, 
 Unclear,  
 No info,  
 Not relevant (if only one parameter or metric for the BQE is included in the 

national methods for all MSs).  

 
Justification: 
 

 
References: 
 

 
1.5. Only to be answered by reviewers of macrophytes and phytobenthos (benthic flora 

of rivers and lakes) or for macroalgae and angiosperms (benthic flora of transitional 
and coastal waters): In member states where methods are developed for only one of 
these two components (e.g. many member states use only macrophytes in lakes 
and phytobenthos in rivers and neglect the other component of the benthic flora), 
has sufficient justification been provided that the use of only 1 component is 
sufficient to classify the ecological status of benthic flora as a whole?  
Reply options (radio buttons):  

 Yes for all the relevant member states,  
 No, only for some of the relevant member states, 
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 No, not for any of the relevant member states,  
 Unclear,  
 No info. . 

 
Justification: 
 

 
References: 
 

 
1.6. Where the IC of a BQE included several partial ICs (covering different parameters or 

biological sub-BQE elements in separate comparisons): Have the combination rules 
of these parameters been provided and compared between MSs to ensure final 
comparability?  
Reply options (radio buttons):  

 Yes, combination rules are provided and their comparability is acceptable,  
 Yes, combination rules are provided, but they are not acceptable,  
 No, combination rules are not provided,  
 Unclear,  
 No info.  
 Not relevant.  

 
Justification: 
Several partial ICs were not done for this GIG/BQE, so question not relevant. 

 
References: 
 

 
1.7. Do you consider that methodologies used to define type-specific near-natural 

reference conditions for the national methods are adequately described?  
Reply options (radio buttons):  

 Yes, for all MSs in the GIG 
 Yes for some MSs in the GIG,  
 No not for any MS in the GIG,  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
1.8. Do you consider that the high, good and moderate ecological status class 

boundaries have been set in line with the WFD’s normative definitions (Boundary 
setting procedure) according to your own opinion?  
Reply options (radio buttons):  

 Yes for all MSs in the GIG,  
 Yes for some MSs in the GIG,  
 No not for any MS in the GIG,  
 Unclear,  
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 No info.  

 
Justification: 
 

 
References: 
 

 
1.9. What are the principles applied for boundary setting in the national methods?  

Reply options (radio buttons):  
 Ecological principles used for all or most MSs (please specify in the 

justification which MSs that do not use these principles), such as 
discontinuities in the dose-response curves between the national method/ 
single metrics and pressure,  

 Statistical principles used for all or most MSs (please specify in the 
justification which MSs that do not use these principles), such as 
equidistant division of classes along the response gradient,  

 Mixture of ecological and statistical principles used for all of most MSs 
(please specify in the justification which MSs that do not use these 
principles),  

 Other methods,  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
1.10. In case the equidistant division was used, do you agree that this was the best 

option? 
Reply options (radio buttons):  

 Yes, I completely agree,  
 Yes, I partly agree,  
 No, I don’t agree,  
 The info given is insufficient to consider this,  
 Unsure 

 
Justification: 
 

 
References: 
 

 
 

2. Intercalibration feasibility check ( IC guidance, flow chart p.14: IC feasibility check 

1) 
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2.1. Do all the methods that are compared between the MSs in the GIG relate to the 
same pressure(s) (eutrophication, organic pollution, acidification, 
hydromorphological alterations, general degradation)?  
Reply options (radio buttons):  

 Yes all MSs methods relate to the same pressure(s),  
 Yes some MSs methods relate to the same pressure(s),  
 No all MSs methods relate to different pressure(s),  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
2.2. For multipressure indices: Is information provided on which pressures are 

addressed?  
Reply options (radio buttons):  

 Yes for all MSs in the GIG,  
 Yes for some MSs in the GIG,  
 No not for any MS in the GIG,  
 Unclear,  
 No info,  
 Not relevant (there are no multipressure indices included in this GIG).  

 
Justification: 
 

 
References: 
 

 
2.3. Are significant and reliable pressure – response relationships provided for all 

national methods, according to your own opinion?  
Reply options (radio buttons):  

 Yes for all MSs in the GIG,  
 Yes for some MSs in the GIG,  
 No not for any MS in the GIG,  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
2.4. Do you consider that all the national methods are based on the same assessment 

concept in terms of community characteristics (structural, functional, physiological)?  
Reply options (radio buttons):  

 Yes all MSs methods relate to the same community characteristics,  
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 Yes some MSs methods relate to the same community characteristics,  
 No all MSs methods relate to different community characteristics,  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
2.5. Do you consider that all the national methods are based on the same assessment 

concept in terms of habitats in which the methods are applicable (pelagic, littoral, 
profundal, soft sediments, rocky substrates etc.)?  
Reply options (radio buttons):  

 Yes all MSs methods relate to the same habitat(s),  
 Yes some MSs methods relate to the same habitat(s) (please say which 

ones don’t in the justification box),  
 No all MSs methods relate to different habitat(s),  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
 

3. Common intercalibration types and correspondence with national types (IC 

guidance key principle 11, p. 11):  
 
3.1. Do you consider that the main surface water types occuring in the GIG are covered 

in the IC exercise?  
Reply options (radio buttons):  

 Yes all main types are included,  
 No, some main types are missing,  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
3.2. Do you consider that the common IC types used by the GIG/BQE are sufficiently 

described?  
Reply options (radio buttons):  

 Yes, all types are well described,  
 Some types are described, but some are missing or not well described,  
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 No common IC types are described,  
 Unclear,  
 Not relevant (common IC types not used).  

  
Justification: 
 

 
References: 
 

 
3.3. Do you consider that the national typologies for which the national methods are 

applicable correspond well to the common IC typology? (corresponding well means 
that each common type corresponds to one or several national types for each 
member state, and that one national type is not overlapping with several common 
types)   
Reply options (radio buttons):  

 Yes for all MSs and all common IC types,  
 Yes for some MSs and all common IC types (please identify for which MSs 

there is not a good correspondence),  
 Yes for all MSs and some common IC types (please identify for which 

common IC types there is not a good correspondence),  
 Yes, for some MSs and some common IC types (please identify for which 

MSs and for which common IC types there is not a good correspondence),,  
 No, there is not a good correspondence between national and common 

types  for any MSs and common IC types,  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
3.4. Is a justification provided why some common types could not be intercalibrated, and 

is this acceptable in your opinion? (e.g. large rivers, temporary rivers)  
Reply options (radio buttons):  

 Yes, an acceptable justification is provided,  
 No, a justification is provided, but this is not acceptable,  
 No, a justification is not provided,  
 Unclear,  
 No info.  
 Not relevant (all common types have been intercalibrated) 

 
Justification: 
 

 
References: 
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4. Data sets used for intercalibration (IC guidance, flow chart p. 14: Data basis for IC 

analysis): 
 
4.1. Is the size of the total GIG dataset compiled per common type sufficient (across all 

MSs in the GIG) in your opinion?  
Reply options (radio buttons):  

 Extensive dataset ( >100 site-years) for all or most types),  
 Moderate dataset (>100 site-years for a few types, > 10 site-years for the 

other types),  
 Small dataset (3-10 site-years for all or some types),  
 Negligible dataset (<3 site-years for all or most types),  
 No common dataset compiled,  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
4.2. Have all the member states provided sufficient data or is the GIG dataset dominated 

by one or a few member states, while the others have provided very little data? Do 
you consider this to be a problem for the intercalibration results? 
Reply options (radio buttons):  

 All member states have provided sufficient data,  
 Some member states have provided little or no data (indicate the names of 

those member states in the justification box), but this is not a problem  
 Some member states have provided little or no data (indicate the names of 

those member states in the justification box), and this is a problem  
 Unclear,  
 No info. 

 
Justification: 
 

 
References: 
 

 
4.3. In cases where the common GIG dataset do not cover most of the pressure gradient 

for the relevant pressure(s), do you consider this to be a problem for the quality of 
the intercalibration results?  
Reply options (radio buttons):  

 Yes, part of the pressure gradient is missing and I consider this to be a 
problem (please indicate whether the lower or upper  part of the gradient is 
missing)  

 Yes part of the pressure gradient is missing (please indicate whether the 
lower or upper  part of the gradient is missing), but I do not consider this to 
be a problem  

 Unclear,  
 No info.  
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 Not relevant (the common dataset covers most of the pressure gradient for 
the relevant pressure(s) 

 
Justification: 
 

 
References: 
 

 
4.4. Does the common dataset include reference or benchmark sites?  

Reply options (radio buttons):  
 Yes, for all Member States, 
 Yes, for some Member States, but one or several MSs has not provided 

data on reference sites), but I do not consider this to be a problemYes, 
for some Member States, but one or several MSs has not provided data 
on reference sites, and I consider this to be a problem 

 No, there are no such sites included for any Member State,  
 Unclear,  
 No info. 

 
Justification: 
 

 
References: 
 

 
4.5. Has the taxonomy been harmonized across all MSs in the GIG in terms of taxa 

names and codes (for taxonomic metrics only)?  
Reply options (radio buttons):  

 Yes,  
 Partly, but this is not considered to be a problem 
 Partly, and this is considered to be a problem 
 No, but this is not considered to be a problem 
 No, and this is considered to be a problem 
 Unclear,  
 No info.  
 Not relevant (if taxonomic metrics are not included in intercalibration).  

 
Justification: 
 

 
References: 
 

 
4.6. Does the dataset contain both biological and non-biological (environmental) data to 

conduct pressure-impact analyses?  
Reply options (radio buttons):  

 Yes for all types,  
 Yes, but only for some types, but this gap is not considered to be a problem 
 Yes, but only for some types, and this gap is considered to be a problem 
 No not for any type,  
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 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
4.7. Is the whole or most of the geographical area of the common IC type in the GIG 

covered in the dataset?  
Reply options (radio buttons):  

 Yes for all types,  
 Yes, but only for some types, but this gap is not considered to be a problem 
 Yes, but only for some types, and this gap is considered to be a problem 
 No not for any type,  
 Unclear,  
 No info. 

 
Justification: 
 

 
References: 
 

 

5. Reference conditions/Benchmarking (please see IC guidance flow chart p.14: 

Benchmarking ): 
 
5.1. Have reference or benchmark sites been selected based on agreed common criteria 

(land-use, population density, lack of major point sources, physic-chemical pressure 
proxy parameters (e.g. Total-P), etc.)?  
Reply options (radio buttons):  

 Yes, for all MSs,  
 Yes for some MSs, but not for all (please identify the MSs with different 

criteria),  
 No not for any MS,  
 Unclear,  
 No info.   

 
Justification: 
 

 
References: 
 

 
5.2. Has benchmark standardization been done in an appropriate and transparent way to 

account for country differences within common types (due to different climatic 
conditions, biogeographic differences or different sampling methods)? 
Reply options (radio buttons):  

 Yes, benchmarking done by division,  
 Yes, benchmarking done by subtraction,  
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 Yes, continuous benchmarking applied (using the whole gradient),  
 Unclear,  
 No benchmark standardization has been applied,  
 No info,  
 Not relevant (benchmarking was not needed).  

 
Justification: 
 

 
References: 
 

 
5.3. Have reference or benchmark values been reported in the final IC results 

(including the IC phase 1 results)? 
Reply options (radio buttons):  

 Yes, for all or most common types in each MS,  
 Yes, for all or most common types in some MSs,  
 Yes for one or a few common types in each MS,  
 Yes, for one or a few common types in some MSs 
 No,  
 Unclear  

 
Justification: 
 

 
References: 
 

 
 

5.4. If reference or benchmark values have been reported reported in the final IC 
results (including the IC phase 1 results), are they well documented and 
appropriate in your opinion? 
Reply options (radio buttons):  

 Yes, for all or most common types in each MS,  
 Yes, for all or most common types in some MSs 
 Yes for one or a few common types in each MS,  
 Yes, for one or a few common types in some MSs 
 No, the reference or benchmark values reported seem too low 
 No, the reference or benchmark values reported seem too high 
 No, some of the reference or benchmark values reported seem too low, 

while other seem too high 
 Unclear  

 
Justification: 
 

 
References: 
 

 
 

5.5. Have IC type-specific reference or benchmark communities been described?  
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Reply options (radio buttons):  
 Yes, for all or most common types,  
 Yes for one or a few common types,  
 No,  
 Unclear,  
 No info. 

 
Justification: 
 

 
References: 
 

 

6. Intercalibration options and common metrics (see IC guidance flow chart p. 14, 

IC option and IC feasibility check 2). 
 
6.1. Which Intercalibration option has been used?  

Reply options (radio buttons):  
 Option 1,  
 Option 2,  
 Option 3,  
 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
 

 
6.2. When IC Options 2 or 3 are used, does the common metric correlate with the 

relevant pressure(s)?  
Reply options (radio buttons):  

 Yes for all types,  
 Yes for some types,  
 No not for any type,  
 Common metric not developed/used,  
 Unclear,  
 No info. 

 

Justification: 
 

 
References: 
 

 

6.3. When IC Options 2 or 3 are used, are all national assessment methods reasonably 
related to the (pseudo-)common metric(s) (r>0.5, slope between 0.5 and 1.5)?  
Reply options (radio buttons):  

 Yes for all MSs and all or most types,  
 Yes for all MSs and some or a few types,  
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 Yes for some or a few MSs and all or most types,  
 Yes, for some or a few MSs and some or a few types,  
 No not for any MSs and any type,  
 Unclear,  
 No info.  

 

Justification: 
 

 
References: 
 

 

6.4. Have data of all the participating Member States been included in the Option 2 or 3 
comparisons or have separate a posteriori comparisons been performed for 
Member States that did not take part in the definition of the bias band?  
Reply options (radio buttons): 

 Yes, all MS were included in the full calculation procedure,  
 No, one or several MSs are compared in a separate comparison with the 

intercalibrated group of MSs,  
 Unclear,  
 No info. 

 
Justification: 
 

 
References: 
 

 
6.5. Where GIGs have concluded that the national methods are so different that they 

cannot be intercalibrated, has an alternative approach been applied to compare the 
methods good status class boundaries?  
Reply options (radio buttons):  

 Yes,  
 No,  
 Unclear,  
 No info,  
 Not relevant. 

 
Justification: 
 

 
References: 
 

 

7. Boundary comparison/setting (see IC guidance flow chart p. 14, Boundary 

comparison/setting).: 
 
7.1. Have the national methods good status class boundaries (HG and GM) been 

compared and adjusted to comply with the comparability criteria (relationship with 
common metric, bias and class agreement, see Annex V in IC guidance) for each 
Member State?  
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Reply options (radio buttons):  
 Yes, for all MSs and all common types,  
 Yes, for all MSs and some common types,  
 Yes, for some MSs and all common types,  
 Yes, for some MSs and some common types,  
 No not for any MSs and any common type,  
 Unclear,  
 No info. 

 
Justification: 
 

 
References: 
 

 
7.2. Are all the MSs final boundaries above the lower threshold of the bias band?  

Reply options (radio buttons):  
 Yes,  
 No, one MS is still below the lower threshold for at least one of the 

boundaries and one type,  
 No, several MSs are still below the lower threshold for at least one of the 

boundaries and one or several types,  
 Unclear,  
 No info. 

 
Justification: 
 

 
References: 
 

 
7.3. Have all MSs been given the same weight in the final step to calculate the bias and 

class agreement? Notice that some Member States may have a higher weight due 
to methods of different regions that have been included.  
Reply options (radio buttons):  

 Yes,  
 No one or more MSs have been excluded from the calculation,  
 Unclear,  
 No info. 
 Not relevant 

 
Justification: 
 

 
References: 
 

 
7.4. How are the final national boundaries given? 

Reply options (tick boxes):  
 as normalized EQRs (0.6 for GM, 0.8 for HG),  
 as non-normalised EQRs for one or several single metrics 
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 as absolute values for all metrics 
 as absolute values for one or several single metrics 
 boundaries are given in other ways (please describe how in the 

justification box) 
 boundaries are missing 
 unclear 

 

 
Justification: 
 

 
References: 
 

 
 

7.5. Are the final national boundaries appropriate and well documented in your 
opinion? 
Reply options (radio buttons):  

 Yes, for all or most common types in each MS,  
 Yes, for all or most common types in some MSs, 
 No, some boundaries seem too relaxed (please give further on which 

boundaries and which MSs in the justification box) 
 No, some boundaries seem too stringent (please give further on which 

boundaries and which MSs in the justification box) 
 No, some of the boundaries seem too relaxed, while others seem too 

stringent (please give further on which boundaries and which MSs in 
the justification box) 

 Unclear  
 

 
Justification: 
 

 
References: 
 

 
 

7.6. Are the IC type-specific biological communities representing the “borderline” 
conditions between good and moderate ecological status described?  
Reply options (radio buttons):  

 Yes, qualitatively and quantitatively (e.g. box plots) for all or most common 
types,  

 Yes, qualitatively for all or most common types,  
 Yes qualitatively and quantitatively (e.g. box plots) for a few types,  
 Yes qualitatively for a few types,  
 No,  
 Unclear,  
 No info.  

 
Justification: 
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References: 
 

 
7.7.  Is the description of the IC type-specific biological communities representing 

the “borderline” conditions between good and moderate ecological status 
acceptable in your opinion?  
Reply options (radio buttons):  

 Yes, the description is acceptable for all types 
 Yes, the description is acceptable for some common types,  
 No, the description is not acceptable 
 Unclear, the description is too unclear to allow evaluation 
 No info. There is no description of the G/M communities 

 
Justification: 
 

 
References: 
 

 
7.8. Are Boundary EQR values for HG and GM established for the common metric 

(where applicable):  
Reply options (radio buttons):  

 Yes, for all common types,  
 Yes, for some common types,  
 No not for any common type,  
 Unclear,  
 No info,  
 Not relevant. 

 
Justification: 
 

 
References: 
 

 
 

8. Conclusion and recommendations: 
 
8.1. Are the national methods in this GIG properly intercalibrated according to the IC 

guidance in your opinion?  
Reply options (radio buttons):  

 Yes,  
 Partly,  
 No,  
 Unclear. 

 
Justification: 
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References: 
 

 
8.2. If the answer to Q8.1 is Partly or No, have you identified important gaps?  

Reply options (radio buttons),  
 Yes, I have identified the following gaps: listing a series of possible gaps 

that the reviewers can click on (tick boxes for the following gaps):  
 metrics are missing without or with unacceptable justification,  
 lack of reference or benchmark sites,  
 some reference values are missing 
 some boundaries only given as normalized EQRs 
 very small dataset not covering the whole gradient,  
 weak relationship with pressure for the national methods and/or for 

common metric,  
 unclear or non-compliant boundary setting,  
 lack of or unacceptable description of reference communities and 

communities at GM boundary,  
 weak or unclear links between national types and common types, 
 other gaps.  

 No, I have not identified important gaps 

 
Justification: 
 

 
References: 
 

 
 

8.3. Have gaps been identified by the GIG? 
 Yes, the GIG has identified the following gaps: listing a series of possible 

gaps that the reviewers can click on (tick boxes for the following gaps):  
 metrics are missing  
 lack of reference or benchmark sites,  
 very small dataset not covering the whole gradient,  
 weak relationship with pressure for the national methods and/or for 

common metric,  
 unclear or non-compliant boundary setting,  
 lack of description of reference communities and communities at GM 

boundary,  
 weak or unclear links between national types and common types, 
 other gaps.  

 
 No, the GIG has not identified important gaps 

 
 

Justification: 
 

 
References: 
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8.4. If gaps have been identified, could these gaps have been closed if more efforts had 
been put into the intercalibration exercise, or are there scientific reasons why the 
intercalibration or the development of WFD compliant methods is currently not 
possible?  
Reply options (radio buttons):  

 Yes, all the gaps identified could have been closed with more efforts,  
 Yes, some gaps could have been closed with more efforts (please 

indicate which gaps in the justification box),  
 No, there are scientific reasons why the gaps could not have been closed,  
 Unclear. 

 
Justification: 
 

 
References: 
 

 
8.5. Where GIGs have deviated from the IC guidance, do you consider that the results of 

the intercalibration still ensure comparable good status class boundaries between 
the member states in the GIG (case specific questions will be explained by JRC)?  
Reply options (radio buttons): 

 Yes the results are still comparable,  
 No, the results are not comparable,  
 Unclear,  
 Insufficient info provided to answer this question.  

 
Justification: 
 

 
References: 
 

 
8.6. Do you consider that all Member states in the GIG have participated satisfactorily in 

the intercalibration of this BQE with compliant methods and sufficient data (key 
principle 4 in the IC guidance)?  
Reply options (radio buttons):  

 Yes, all member states have actively participated 
 No, some member states have participated only partly (indicate which ones 

by choosing from the drop down menus with all EU member states and 
Norway),   

 No, some member states has not participated at all (indicate which ones by 
choosing from the drop down menus with all EU member states and 
Norway),   

 Unclear,  
 No info.  

 
Justification: 
 

 
References: 
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8.7. For BQEs that were either completely or partially intercalibrated in phase 1 (e.g. 

chlorophyll in lakes and coastal waters, benthic invertebrates in rivers and coastal 
waters, phytobenthos in rivers) (WRc: please include a link to the IC official decision 
and technical reports from phase 1), have the results been validated/revisited in 
phase 2 and reported according to the requirements in the phase 2 intercalibration 
guidance?  
Reply options (radio buttons):  

 Yes,  
 Partly,  
 No,  
 Unclear,  
 No info,  
 Not relevant.  

 
Justification: 
 

 
References: 
 

 
8.8. Can you recommend that the results are accepted by the European Commission for 

inclusion in the Official Intercalibration Decision?  
Reply options (radio buttons):  

 Yes, as they are,  
 Yes, but only after further clarifications by the GIG lead,  
 No,  
 Unsure. 

 
Justification: 
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Annex 2: Part II Online Questionnaire 
Second set of questions (cross-GIG and cross water category summary) (questions to be replied 

when the first set is completed for all GIGs that should be reviewed by each reviewer) 
 
Name of reviewer (<enter name>) 
 

0. Which BQE and GIGs is this summary based on? 
 

 
GIG/BQE/ 

 

tick boxes for each GIG/BQE code according to table 2 
in IC guidance supplemented with Trans.water GIG 
codes and Lake cross-GIG phytobenthos etc.,  

 

1. Cross-GIG summary  
 
1.1. How is the overall impression of the quality of the IC results for this BQE across all 

GIGs?  
Reply options (radio buttons):  

 Very good, there are no major gaps and weaknesses,  
 Good, but one or two GIGs have still some unresolved problems,  
 Less good, most GIGs have major gaps or weaknesses.  
 Unclear 

 
Justification: 
 

 
1.2. How would you rank the GIGs according to quality?  

Reply options: (Select each GIG you have reviewed and rank them by ticking a 
number from 1 (best) to 10 (worst)) (drop down menu or table with all GIGs as rows 
and numbers  ranging from 1 (best) to 10 (worst) as columns):  

 
Justification: 
 

 
1.3. What are the strong sides of the IC of this BQE across all GIGs?  

Reply options (tick boxes): 
 No metrics missing without justification,  
 Sufficient and well justified reference or benchmark sites,  
 Extensive dataset covering the whole gradient,  
 Strong relationship with pressure for the national methods and/or for 

common metric,  
 Clear and WFD compliant boundary, 
 Good description of reference communities and communities at GM 

boundary,  
 Clear links between national types and common types,  
 Other strong sides, please specify in text box. 
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Justification: 
 

 
1.4. What are the major gaps or weaknesses of the IC of this BQE across all GIGs? 

Reply options (tick boxes):  
 Several metrics missing without justification, 
 Lack of reference or benchmark sites,  
 Very small dataset not covering the whole gradient,  
 Weak relationship with pressure for the national methods and/or for common 

metric,  
 Unclear or non-compliant boundary setting, lack of description of reference 

communities and communities at GM boundary,  
 Weak or unclear links between national types and common types 
 Other weak sides, please specify in text box. 

 
Justification: 
 

 

2. Inter water category comparison (only if you have reviewed intercalibration results 

for the same BQE across several water categories):  
 
2.1. How is your impression of the quality of the results for your BQE across the different 

water categories? Which water category is better or worse?  
Reply options: Please rank the water categories from 1 (best) to 2, 3 or 4 (by ticking 
one radio button for each of water categories you have assessed for the same BQE 
(radio buttons in table for each water category for each rank).  
 
 Rivers Lakes Transitional Coastal 

1         

2         

3         

4         

 
 
Justification: 
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Annex 3: Annotated Bibliography of Selected References and 
Complementary Research from the United States 
 

RIVERS and STREAMS 

The Bioassessment Program Evaluation: Assessing Program Quality and Technical 

Rigor  

C.O. Yoder
1
 and M.J Barbour

2
. May 2010 Unreleased Draft Document. (US 

Environmental Protection Agency) Office of Science and Technology, Washington, DC 

20460. 244 pp. 

This document summarizes best quality assurance practices for implementation of biological 

assessment and criteria in state and tribal regulatory programs.  The review process (termed 

Critical Technical Elements Evaluation) evaluates both technical and policy considerations that 

are critical to the effective use of biological information in water resource management.  The 

evaluation of program rigor examines 13 critical technical elements that are considered essential 

to development of a scientifically credible biological assessment program that fully supports 

resource management.  Technical rigor of assessed programs is expressed as levels of 

proficiency from 1 to 4, with Level 4 representing the highest level of scientific rigor and water 

management efficacy.  The bioassessment program audit described in this document has been 

conducted on 23 States in the U.S.A. but the United States Environmental Protection Agency 

(U.S. EPA) has not approved release of this document. 

1
 Midwest Biodiversity Institute, P.O. Box 21561 Columbus Ohio 43221-0561 U.S.A. 

cyoder@mwbinst.com   
2
 Tetra Tech Inc. 400 Red Brook Blvd. Owings Mills, MD 21117 U.S.A. 

Michael.Barbour@tetratech.com  

 

Critical technical elements of state bioassessment programs:  a process to evaluate 

program rigor and comparability  

Yoder, C.O. and M.T. Barbour.  2009.  Environ. Mon. Assess.  DOI 10.1007/s10661-

008-0671-1.  

A peer reviewed journal article that summarizes initial results of Critical Technical Elements 

Evaluations conducted on fourteen state and tribal biological assessment programs in the United 

States. 

Contact: Chris Yoder cyoder@mwbinst.com  Midwest Biodiversity Institute, P.O. Box 21561 

Columbus Ohio 43221-0561 U.S.A. 

mailto:cyoder@mwbinst.com
mailto:Michael.Barbour@tetratech.com
mailto:cyoder@mwbinst.com
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Maine Rivers Fish Assemblage Assessment: Development of an Index of Biotic Integrity 
for Non-wadeable Rivers.  
 
Yoder, Chris O., R.H. Thoma, L.E. Hersha, E.T. Rankin, B.H. Kulik and B.R. Apell. 
2009. Final Project Report to USEPA Region I. Midwest Biodiversity Institute Technical 
Rpt MBI/2008-11-2, Columbus, OH, USA. 80 pp. 

 
This project developed a fish assemblage assessment tool that is useful to multiple 
water quality and natural resource management programs and objectives. The study applied the 
conceptual framework of the Biological Condition Gradient to guide the development and 
derivation of an Index of Biotic Integrity (IBI) applicable to a large, moderate-high gradient cold 
water ecotype.   
 
Contact: Chris Yoder cyoder@mwbinst.com   

 

Use of biological information to better define designated aquatic life uses in state 

and tribal water quality standards (unreleased draft document) 

U.S. EPA.  2005. Office of Water, Washington, DC.  EPA 822-R-05-001.  188 pp. Web 

link: 

http://www.midwestbiodiversityinst.org/index.php?option=com_content&task=view&id=

28&Itemid=44  

This document summarizes results of five years effort of a United States national workgroup, 

sponsored by U.S. EPA, including State, academic, and federal scientists that developed the 

Biological Condition Gradient Model (BCG) (Davies and Jackson 2006, see below).  The 

document presents a process to harmonize the assessment of biological condition status among 

disparate state monitoring programs.   The BCG model presents an ecologically detailed six-

tiered, narrative description of stages of biological decline in response to increasing human 

disturbance (pressure).  The model describes changes in each of ten core ecological attributes of 

biological condition on the Y-axis.  Human disturbance (pressure) is portrayed on the x-axis in 

the conceptual model.  A detailed descriptions that characterize stages of biological decline as 

well as increments of increasing pressure are presented in text, and graphically illustrated in 

stressor:response figures. The document further presents “lessons-learned” and detailed case 

examples that explain the technical approaches and policy formulation that led to implementation 

of legally binding biological criteria in two advanced state biological assessment programs. The 

document was co-authored by experienced state bioassessment practitioners and highly regarded 

aquatic research scientists.  The United States Environmental Protection Agency has not 

approved release of this document. 

 

mailto:cyoder@mwbinst.com
http://www.midwestbiodiversityinst.org/index.php?option=com_content&task=view&id=28&Itemid=44
http://www.midwestbiodiversityinst.org/index.php?option=com_content&task=view&id=28&Itemid=44
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The Biological Condition Gradient: A descriptive model for interpreting change in 

aquatic ecosystems  

Davies, S.P.
1
 and S.K. Jackson

2
. 2006. Ecological Applications and Ecological Archives 

16(4): 1251-1266.  

This peer reviewed journal article describes the developmental methods, purpose and efficacy of 

the Biological Condition Gradient model to improve and standardize the assessment of biological 

condition across disparate State and Tribal biological assessment programs.  The article also 

addresses applications of the BCG within the legal framework of standards and criteria for the 

condition of aquatic life, as found in legally binding State water quality laws. 

Abstract.  

The United States Clean Water Act (CWA; 1972, and as amended, U.S. Code 

title 33, sections 1251–1387) provides the long-term, national objective to ‘‘restore and 

maintain the ... biological integrity of the Nation’s waters’’ (section 1251). However, the Act 

does not define the ecological components, or attributes, that constitute biological integrity 

nor does it recommend scientific methods to measure the condition of aquatic biota. One way 

to define biological integrity was described over 25 years ago as a balanced, integrated, 

adaptive system. Since then a variety of different methods and indices have been designed and 

applied by each state to quantify the biological condition of their waters. Because states in the 

United States use different methods to determine biological condition, it is currently difficult 

to determine if conditions vary across states or to combine state assessments to develop 

regional or national assessments. A nationally applicable model that allows biological 

condition to be interpreted independently of assessment methods will greatly assist the efforts 

of environmental practitioners in the United States to (1) assess aquatic resources more 

uniformly and directly and (2) communicate more clearly to the public both the current status 

of aquatic resources and their potential for restoration. 

To address this need, we propose a descriptive model, the Biological Condition Gradient 

(BCG) that describes how 10 ecological attributes change in response to increasing levels of 

stressors. We divide this gradient of biological condition into six tiers useful to water quality 

scientists and managers. The model was tested by determining how consistently a regionally 

diverse group of biologists assigned samples of macroinvertebrates or fish to the six tiers. 

Thirty-three macroinvertebrate biologists concurred in 81% of their 54 assignments. Eleven 

fish biologists concurred in 74% of their 58 assignments. These results support our contention 

that the BCG represents aspects of biological condition common to existing assessment 

methods. We believe the model is consistent with ecological theory and will provide a means to 

make more consistent, ecologically relevant interpretations of the response of aquatic biota to 

stressors and to better communicate this information to the public. 

 

Key words: aquatic ecosystems; Biological Condition Gradient; biological integrity; biological 
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monitoring; Clean Water Act; disturbance gradient; generalized stressor gradient; quantitative 

measures in biological assessment; stressors; tiered aquatic-life uses. 

 

Contacts: Susan Davies 
1
 Liberty Aquatics 21 Boynton Rd Liberty, ME 04949 U.S.A. 

spdbh@gwi.net  ;  

Susan Jackson 
2 

U.S. Environmental Protection Agency, Office of Science and Technology, 1200 

Pennsylvania Avenue, Mail Code 4304T, Washington, DC 20460  U.S.A 

jackson.susank@epa.gov. 

 

The New England wadeable stream survey (NEWS): Development of common 

assessments in the framework of the Biological Condition Gradient  

Snook, H, S.P. Davies, J. Gerritsen, B.K. Jessup, R, Langdon, D. Neils, E. Pizutto. 2007. 

U.S. Environmental Protection Agency Region I, Boston, MA 191 pp. Online: 

http://www.epa.gov/region1/lab/pdfs/NEWSfinalReport_August2007.pdf 

This report represents the first time use of probability based survey data for incorporation into  

state integrated assessment reports and demonstrates the benefits to state based  

water quality programs. The various products of the NEWS effort further demonstrate the utility  

and potential of large regional collaborative efforts between state and federal agencies, and the  

additional benefits that can be derived from close working relationships.   In 2000, the United 

States Environmental Protection Agency implemented a stream monitoring  

project across the six New England states in order to uniformly assess the ecological condition of  

three hundred randomly selected wadeable stream segments across the region. The New England  

Wadeable Streams (NEWS) project was a collaborative effort between the USEPA Region 1, the  

USEPA Atlantic Ecology Division in Narragansett, Rhode Island, USEPA Office of Research  

and Development in Corvallis, Oregon, The New England Interstate Water Pollution Control  

Commission, five of the six New England state environmental agencies, and key members of  

academia.  Randomized probability designs were used for selecting wadeable monitoring sites 

among second order and higher stream systems (Strahler 1964)  and for utilizing various 

geographic scales that would meet the needs of state and federal resource agencies. A Biological 

Condition Gradient (Davies and Jackson 2006-BCG) for New England was used as a tool for 

categorizing levels of ecological condition and to serve as a vehicle for evaluating resource 

condition from samples collected with a variety of sampling methods. Sixty-six high gradient 

sites were initially selected for development of the BCG. The BCG model defines “Tiers” of 

ecological condition within a resource population based upon a gradient of known stressors in a 

region. Results from the BCG indicated a distinct South to North stressor gradient for biological 

condition, with reference-like streams in the NEWS dataset occurring predominantly in the 

northern states of NH and ME.  BCG attributes were similar among higher quality sites (Tier 2) 

in Connecticut and northern New England states, but the taxonomic composition was different 

and dominated by sensitive/intolerant species. Sites selected for BCG model development were 

predominantly located in the northern New England states, and were associated with steeper 

stream gradients as would be expected based upon the topography and surface geology of the 

region. The model had a tendency to assign better BCG condition tiers than what individual 

mailto:spdbh@gwi.net
mailto:jackson.susank@epa.gov
http://www.epa.gov/region1/lab/pdfs/NEWSfinalReport_August2007.pdf
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regional biologists assigned to the same sites by expert judgment. Despite the difference, the 

model provided consistency of assessment across all sites and is as a reliable tool for regional 

assessments of resource condition. 

 

Linking urbanization to the Biological Condition Gradient (BCG) for stream 

ecosystems in the Northeastern United States using a Bayesian network approach  

Kashuba, Roxolana, McMahon, Gerard, Cuffney, T.F., Qian, Song, Reckhow, Kenneth, 

Gerritsen, Jeroen, and Davies, Susan, 2012. U.S. Geological Survey Scientific 

Investigations Report 2012–5030, 48 p. http://pubs.usgs.gov/sir/2012/5030/.  

A Bayesian network (Bayesnet) model was developed, utilizing expert elicitation and the 

Biological Condition Gradient (BCG) conceptual model (Davies and Jackson 2006), to assess 

detrimental effects of urbanization on benthic macroinvertebrate assemblages in streams of the 

northeastern United States. This research utilized United States Geological Survey data collected 

pursuant to the “Ecological Effects of Urbanization on Stream Ecosystems” (EUSE) monitoring 

program.  The study characterized and ranked ecosystem condition using expert elicitation to 

assign sites to tiers of the BCG.   The Bayesnet analytical approach quantifies the effects of 

multiple urbanization stressors on benthic invertebrates and can be used to simulate and elucidate 

complex stressor:response interactions.   

From the abstract: “Traditional regression techniques that calculate empirical relations between 

pairs of environmental factors do not capture the interconnected web of multiple stressors. In 

contrast to a fully deterministic or fully statistical modeling approach, a Bayesian network model 

provides a hybrid approach that can be used to represent known general associations between 

variables while acknowledging uncertainty in predicted outcomes. It does so by quantifying an 

expert-elicited network of probabilistic relations between variables. Advantages of this modeling 

approach include (1) flexibility in accommodating many model specifications and information 

types; (2) efficiency in storing and manipulating complex information, and to parameterize; and 

(3) transparency in describing the relations using nodes and arrows and in describing 

uncertainties with discrete probability distributions for each variable.” 

Contact: Roxolana Kashuba rkashuba@usgs.gov   

Causal Analysis/Diagnosis Decision Information System (CADDIS) From the USEPA web 

site: http://www.epa.gov/caddis/, CADDIS, is a website developed to help scientists and 

engineers in United States Regions, States, and Tribes conduct causal assessments in aquatic 

systems. It is organized into five volumes: 

Volume 1: Stressor Identification provides a step-by-step guide for identifying probable 

causes of impairment in a particular system, based on the U.S. EPA's Stressor Identification 

process. If you are interested in conducting a complete causal assessment, learning about 

http://pubs.usgs.gov/sir/2012/5030/
mailto:rkashuba@usgs.gov
http://www.epa.gov/caddis/
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different types of evidence, or reviewing a history of causal assessment theory, start with this 

volume.  

Stressor identification guidance document. 2000. U.S. Environmental Protection 

Agency.  EPA-822-B-00-025.  Office of Water and Office of Research and 

Development, Washington, DC. (one of numerous publications available on the 

CADDIS web link)  

Volume 2: Sources, Stressors & Responses provides background information on many 

common sources, stressors, and biotic responses in stream ecosystems. If you are interested 

in viewing source- and stressor-specific summary information (e.g., for urbanization, 

physical habitat, nutrients, metals, pH and other stressors), start with this volume. 

Volume 3: Examples & Applications provides examples illustrating different steps of 

causal assessments. If you are interested in reading completed causal assessment case studies, 

seeing how Stressor Identification worksheets are completed, or examining example 

applications of data analysis techniques, start with this volume. 

Volume 4: Data Analysis provides guidance on the use of statistical analysis to support 

causal assessments. If you are interested in learning how to use data in your causal 

assessment, start with this volume. 

Volume 5: Causal Databases provides access to literature databases and associated tools for 

use in causal assessments. If you are interested in applying literature-based evidence to your 

causal assessment, start with this volume. 

Contact: Susan B. Norton USEPA Norton.Susan@epamail.epa.gov 

 

US EPA Recovery Potential Screening Methodology 

(http://www.epa.gov/recoverypotential/).  

Contact: Norton.Douglas@epamail.epa.gov  

Recovery Potential Screening website tool is a user-driven, flexible approach for comparing 

relative differences in restorability among impaired waters.  The web-based platform provides 

technical assistance for surface water quality protection and restoration programs. The screening 

process uses ecological, stressor, and human cultural/social indicators to evaluate and compare 

waters and reveal  factors that can help determine the relative restorability of waters.  The 

approach is systematic and transparent and can help reveal underlying environmental and social 

factors that affect restorability. The intent of this tool is to assist in complex decisions for 

planning and prioritization of restoration activities.   

mailto:Norton.Susan@epamail.epa.gov
http://www.epa.gov/recoverypotential/
mailto:Norton.Douglas@epamail.epa.gov
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Algal bioassessment metrics for wadeable streams and rivers of Maine, USA   

 

Danielson, T.D., C.S. Loftin
2,5

, L. Tsomides
1,6

, J. L. DiFranco
3,7

, and B. Connors. 2011.. 

J. N. Am. Benthological Society 30(4):1033-1048. 

 

This research evaluated benthic algal community attributes along a landuse gradient 

affecting freshwater wadeable streams and rivers in the State of Maine, USA, to identify 

biological assessment metrics for use as legally binding numeric algal biological criteria in 

Maine water quality standards. 

 

Contact: Thomas J. Danielson  Thomas.J.Danielson@maine.gov  

 

An algal model for predicting attainment of tiered biological criteria of Maine’s 

streams and rivers. Danielson, T.J., C.S. Loftin, L.Tsomides, J.L. DiFranco, B.Connors, 

D.L. Courtemanch, F.Drummond, and S.P. Davies. 2012. Freshwater Science 31 (2):318-

340. 

 

This study addresses the commonly experienced difficulty of relating quantitative biological 

assessment results to narrative criteria as stated in water-quality law that aims to improve 

ecological status. An alternative to selecting index thresholds arbitrarily is to include the 

Biological Condition Gradient (BCG) during the development of the assessment method.  The 

BCG can serve as an effective translator between quantitative results and narrative goals as 

stated in law, thereby increasing transparency for the public.  This research developed a 

discriminant analysis model with stream algal data to predict attainment of tiered aquatic-life 

uses in Maine’s water-quality standards law. The authors modified the BCG framework to add 

descriptive detail for the response of Maine stream algae to increasing pressures.  BCG tiers were 

then related to Maine’s aquatic-life standards (Class A- “aquatic life shall be as naturally occurs 

in the absence of effects of human disturbance”; Class B-“no detrimental changes to aquatic life” 

and Class C-“maintain the structure and function of the biotic community”).   Appropriate algal 

metrics were then identified (through a combination of expert elicitation and statistical data 

analysis), and retained based on their efficacy in describing BCG tiers. 

 

Contact: Thomas J. Danielson  Thomas.J.Danielson@maine.gov  

 

 

COASTAL AND TRANSITIONAL WATERS 
 

A biological condition gradient model for historical assessment of estuarine habitat 

structure (Manuscript in preparation, August 2012) 

Emily J. Shumchenia
1
, Carol E. Pesch

2
, Marguerite C. Pelletier

2
, Margherita Pryor

3
, 

Giancarlo Cicchetti
2
, Christopher Deacutis

4; 
 

mailto:Thomas.J.Danielson@maine.gov
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Coastal ecosystems are under ever increasing suites of natural and human pressures. Because the 

physical and biological characteristics unique to each ecosystem affect the way that biological 

resources respond to ecosystem stressors, a new biological assessment method is recommended 

for estuaries. The biological condition gradient (BCG) approach is a scientific model of 

biological response to increasing stress that is comprehensive, ecosystem-based and evaluates 

biological, physical and chemical conditions in order to effectively identify, communicate and 

prioritize management action. We constructed a BCG model at the single-habitat scale for a New 

England (U.S.) estuary with a long history of human influence that examines changes in habitat 

structure through time. We developed an approach to define a reference level, which we 

described as a “minimally disturbed” range of conditions for the ecosystem anchored by 

observations before 1850 AD. Natural and anthropogenic stressors to this ecosystem over time 

were storms, hydrodynamics, water quality, temperature, sediment metals concentrations, and 

nutrients. We characterized the response of four biological indicators to these cumulative 

stressors, including eelgrass (Zostera marina) extent, benthic habitats, shellfish, and primary 

productivity. Although quantitative historical data were rare, we agreed that even qualitative 

descriptions of the biological indicators through time provided useful information for defining 

condition levels. Stressor-response relationships were complex and rarely straightforward. This 

BCG showed that broad-scale stressors, such as storms and hydrodynamics, amplify the effects 

of human-derived stressors such as nutrients, and therefore focuses attention on mitigating the 

effects of the latter. Furthermore, the decline of eelgrass extent likely influenced the declines of 

shellfish and benthic habitat, showing that indicators are interdependent, that the overall ecology 

of this estuary is complex, and that management action targeting eelgrass restoration could have 

cascading effects. A BCG framework that relies on observed stressor-response relationships and 

anchors management, conservation and restoration goals in real-world conditions is widely 

applicable for estuarine systems. Awareness of the ecological concepts described in this study is 

extremely important for public support of management action and for informing managers who 

seek to reduce the influence of stressors and/or set restoration targets.  

Keywords: biological condition gradient, biological assessment, biological indicators, habitat, 

resource-based management, stressors     
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Toward Reversal of Eutrophic Conditions in a Subtropical Estuary: Water Quality 

and Seagrass Response to Nitrogen Loading Reductions in Tampa Bay, Florida, 

USA.  

Holly Greening
1
 and Anthony Janicki

2  
2006.

 
Environ Manage 38, 163-178. 

ABSTRACT 

Coastal waters have been significantly influenced by increased inputs of nutrients that have 

accompanied population growth in adjacent drainage basins. In Tampa Bay, Florida, USA, the 

population has quadrupled since 1950. By the late 1970s, eutrophic conditions   including 

phytoplankton and macroalgal blooms and seagrass losses were evident. The focus of improving 

Tampa Bay is centered on obtaining sufficient water quality necessary for restoring seagrass 

habitat, estimated to have been 16,400 ha in 1950 but reduced to 8800 ha by 1982. To address 

these problems, targets for nutrient load reductions along with seagrass restoration goals were 

developed and actions were implemented to reach adopted targets. Empirical regression models 

were developed to determine relationships between chlorophyll a concentrations and light 

attenuation adequate for sustainable seagrass growth. Additional empirical relationships between 

nitrogen loading and chlorophyll a concentrations were developed to determine how Tampa Bay 

responds to changes in loads. Data show that when nitrogen load reduction and chlorophyll a 

targets are met, seagrass cover increases. After nitrogen load reductions and maintenance of 

chlorophyll a at target levels, seagrass acreage has increased 25% since 1982, although more 

than 5000 ha of seagrass still require recovery. The cooperation of scientists, managers, and 

decision makers participating in the Tampa Bay Estuary Programs Nitrogen Management 

Strategy allows the Tampa Bay estuary to continue to show progress towards reversing many of 

the problems that once plagued its waters. These results also highlight the importance of a multi-

entity watershed management process in maintaining progress towards science-based natural 

resource goals. 
1
 Tampa Bay Estuary Program 100 8th Avenue NE St. Petersburg, Florida, 33701, USA 

2
 Janicki Environmental, Inc. 1155 Eden Isle Drive, NE St. Petersburg, Florida, 33704, USA 

 


