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Executive summary 

In total, 23 national assessment methods for very large rivers using fish fauna participated in the 

intercalibration exercise, covering 19 European countries. All 23 assessment methods are considered WFD-

compliant. But only those national class boundaries could be intercalibrated, for which the countries 

provided a sufficient number of biological samples falling into a respective “intercalibration window”. That 

was the case for 10 national methods (high-good boundary) and 19 national methods (good-moderate 

boundary), respectively. The methods of Italy, the Netherlands and Spain (wade-sampling) could not be 

intercalibrated for any of these two boundaries due to an insufficient number of national samples. 

 

Country Method name Variant High-good Good-moderate 

Austria Fish Index Austria (FIA) not intercalibrated 0.625 

Belgium (Flanders) Flemish Index of Biotic Integrity (IBIFL) not intercalibrated 0.805 

Bulgaria Bulgarian River Index for the Danube River (BRID) not intercalibrated 0.600 

Croatia Croatian fish index for large rivers (CFILR) 0.870 0.5501 

Czech Republic Czech Multimetric Fish Index for Rivers (CZI) 0.800 0.600 

Greece Hellenic Fish Index (HeFI) not intercalibrated 0.650 

Hungary 
Hungarian Multimetric Fish 
Index Group (HMMFI) 

Highland 0.802 0.600 

Lowland 0.801 0.601 

Italy2 
New Index of Ecological Status 
for Fish Communities (NISECI) 

Alpine area not intercalibrated not intercalibrated 

Mediterranean area not intercalibrated not intercalibrated 

Latvia Latvian Fish Index (LVFI) not intercalibrated 0.660 

Lithuania Lithuanian Fish Index (LZI) not intercalibrated 0.720 

Netherlands 
Netherlands References and Metrics for Fish in Large 
Rivers (NLFILR) 

not intercalibrated not intercalibrated 

Norway European Fish Index (EFI) 0.911 0.755 

Poland 
Index of Biotic Integrity with Diadromous Fish Index 
(IBIPL) 

not intercalibrated 0.688 

Portugal 
Fish-based index of biotic integrity for Portuguese 
Large Rivers (FIBIP-GR) 

0.800 0.600 

Romania 
New European Fish Index 
(EFI+) 

Boat-sampling 0.971 0.651 

Wade-sampling 0.939 0.655 

Slovakia Fish Index of Slovakia (FIS) not intercalibrated 0.661 

Slovenia 
Slovenian fish-based assessment index for rivers – 
large rivers (SIFAIRVR) 

0.800 0.600 

Spain 
New European Fish Index 
(EFI+) 

Boat-sampling not intercalibrated 0.614 

Wade-sampling not intercalibrated not intercalibrated 

Sweden Swedish Method VIX 0.739 0.467 
 

Cyprus, Denmark, Ireland, Luxembourg and Malta do not hold (a significant part of) large rivers exceeding 

10,000 km2 catchment area. France lacks a national assessment method for very large rivers. Germany and 

Finland saw no need to intercalibrate its national river fish method specifically for very large rivers3. 

 
1 The intercalibration exercise resulted in the orginal Croatian good-moderate boundary being too stringent. Thus, this boundary has 

been lowered accordingly. 
2 Italy could not complete the intercalibration exercise due to the lack of a consolidated sampling method for very large rivers, and, 

consequently, of a reliable database. Italy has now started a research project with this purpose. 
3 “As already mentioned before, Germany has already an intercalibrated fish method that is completely suitable also for large rivers and 
therefore sees no need for further intercalibration and investment of more manpower in that process. In addition, fish in large rivers are 

no legal aspect/requirement for IC in the WFD. Phytoplankton is the only BQE that needs to be intercalibrated according to the WFD in 

very large rivers. Very large rivers are no separate water category according to the WFD for fish, macroinvertebrates nor phythobenthos 

and macrophytes.” (Jens Arle, UBA Germany). 

„Finland did not participate in this VLR fish IC, because we’ll use the boundaries that were accepted in the last IC decision which 
included data from Finnish VLR. This issue has been discussed during the IC work between FI experts and Didier + Sebastian, and to 

my understanding also described in the new/forthcoming IC report.” (Marko Jarvinen, SYKE FI). 
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Introduction 

The intercalibration exercise is a task required by the European Water Framework Directive (WFD) to 

harmonise the national classifications of ecological status across Member States of the European Union. 

The intercalibration exercise is performed for individual types of water bodies, comparing WFD-compliant 

biological assessment methods using specific biological quality elements. 

 

The report at hand was compiled by the XGIG large river group as part of the exercise to intercalibrate the 

national classifications of good ecological status for very large rivers (> 10,000 km2 catchment size) using 

fish fauna. The process specified in the intercalibration guidance (EC 20114) covers various steps to be 

completed by the EU Member States, documenting specific features of their biological assessment methods 

prior to the actual intercalibration analysis. In the first section of the report (Part A), we provide an 

overview of the national methods participating in the exercise, demonstrate their pressure-impact 

relationships, check their compliance with the WFD-criteria and address issues of intercalibration feasibility. 

It has to be noted that all methods participating in the exercise are WFD-compliant (which also includes the 

definition of reference conditions and the setting of good status boundaries). The second section (Part B) 

describes the comparison and adjustment of the national class boundaries of good ecological status for the 

national fish assessement methods for very large rivers. 

 

There is a legal requirement for intercalibration of the high-good and good-moderate boundaries. However, 

for several countries participating in the intercalibration exercise no data was available around the high-

good boundary due to the lack of undegraded large rivers in Europe. Some countries even lacked data for 

intercalibrating the good-moderate boundary. Due to the difficulty of intercalibrating large rivers with the 

usual method (i.e., IC Option 2), we (i) defined a regression between the national methods and the common 

metric at the European level to obtain a complete ecological status gradient, including the high status, and 

(ii) compared the national boundaries with the Global Mean View using only those samples in the country 

with an ecological status close to the compared boundary (high-good or good-moderate). For countries 

lacking appropriate data, intercalibration was therefore not possible. This is a pragmatic solution to allow 

intercalibration of at least the good-moderate boundaries to ensure comparability between national 

classifications of very large rivers. In the future, when more very large rivers are "restored" in a given 

country, the high-good boundaries should be intercalibrated. 

 

The intercalibration exercise documented in this report is a follow-up of the inconclusive work done 

between 2015 and 2017 to compare the national fish classifications for very large rivers (Birk et al. 20185). 

This follow-up was based on three virtual meetings held by the national experts on 11 November 2020, 

23 June 2021 and 9 December 2021, in which methodological approaches and preliminary analytical results 

were discussed, consented and approved6. By providing a full account of the analytical basis and the 

comparison results, this report is the final documentation of the the fish intercalibration exercise for very 

large rivers. 

 

 
4 European Commission (2011) Guidance document on the intercalibration process 2008–2011. Guidance Document No. 14. 

Implementation strategy for the Water Framework Directive (2000/60/EC). Technical report-2011-045. 
5 Birk, S., Böhmer, J., Schöll F. (2018) XGIG Large River Intercalibration Exercise - Fish Fauna: Summary of the achievements and open 
issues, 37 pp. DOI: 10.13140/RG.2.2.34617.26728. 
6 See the resolution minutes of the two final meetings annexed to this report. 

https://www.researchgate.net/publication/323512131_XGIG_Large_River_Intercalibration_Exercise_-_Fish_Fauna_Summary_of_the_achievements_and_open_issues
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PART A: Compliance and feasibility checks 

A.1 Overview of national assessment methods for large rivers using fish fauna 

This report addresses the details of 23 national assessment methods for very large rivers using fish fauna, 

covering 19 European countries (see table below). All countries participated in the intercalibration exercise, 

but for some national methods only the high-good, the good-moderate or none of these two boundaries 

could be intercalibrated (see Part B of the report). Specific details of the assessment methods can be found 

in the completed questionnaires attached to this document (Annex 1). 

Cyprus, Denmark, Ireland, Luxembourg and Malta do not hold (a significant part of) large rivers exceeding 

10,000 km2 catchment area. France lacks a national assessment method for very large rivers7. Finland and 

Germany did not take part in this follow-up intercalibration exercise. Belgium (Wallonia) identified all their 

large river water bodies as heavily modified and thus did not participate in the exercise. 
 

Table: List of all national assessment methods nominated in the context of the large river intercalibration 
exercise. 

Country Method name Variant Abbreviation Status 

Austria Fish Index Austria (FIA) AT_FIA finalised 

Belgium 
(Flanders) 

Flemish Index of Biotic Integrity (IBIFL) BE_IBI finalised 

Bulgaria Bulgarian River Index for the Danube River (BRID) BG_BRID finalised 

Croatia Croatian fish index for large rivers (CFILR) HR_CFILR finalised 

Czech Republic Czech Multimetric Fish Index for Rivers (CZI) CZ_CZI finalised 

Greece Hellenic Fish Index (HeFI) GR_HeFI finalised 

Hungary 
Hungarian Multimetric Fish Index Group 
(HMMFI) 

Highland HU_HMMFI_HLR 
finalised 

Lowland HU_HMMFI_LLR 

Italy 
New Index of Ecological Status for Fish 
Communities (NISECI) 

Alpine area IT_NISECI_ALP 

finalised Mediterranean 
area 

IT_NISECI_MED 

Latvia Latvian Fish Index (LVFI) LV_LVFI finalised 

Lithuania Lithuanian Fish Index (LZI) LT_LZI finalised 

Netherlands 
Netherlands References and Metrics for Fish in Large Rivers 
(NLFILR) 

NL_NLFILR finalised 

Norway European Fish Index (EFI) NO_EFI finalised 

Poland Index of Biotic Integrity with Diadromous Fish Index (IBIPL) PL_IBI_PL finalised 

Portugal 
Fish-based index of biotic integrity for Portuguese Large Rivers 
(FIBIP-GR) 

PT_F_IBIP-GR finalised 

Romania New European Fish Index (EFI+) 
Boat-sampling RO_EFI_boat 

finalised 
Wade-sampling RO_EFI_wading 

Slovakia Fish Index of Slovakia (FIS) SK_FIS finalised 

Slovenia 
Slovenian fish-based assessment index for rivers – large rivers 
(SIFAIRVR) 

SI_SIFAIR_VR finalised 

Spain New European Fish Index (EFI+) 
Boat-sampling ES_EFI_boat 

finalised 
Wade-sampling ES_EFI_wading 

Sweden Swedish Method VIX SE_VIX finalised 

 

 
7 But see Annex 6 for the exemplary intercalibration of a preliminary French assessment method. 
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A.2 Pressure-impact relationships of national methods 

Taken from the conceptual paper on large river bioassessment (Schöll et al. 2012) on ‘pressure-impact 

relationships’ 

“(…) Another feature of large rivers is the cumulative effect of the various anthropogenic influences in the 

catchment. Abiotic differences are levelled out, and the biological assemblages are affected by a multitude 

of natural and anthropogenic factors. Moreover, the generally extensive use of large rivers implies a 

constantly high degree of pressure acting on the biocoenosis over the entire river course. A full pressure 

gradient ranging from undisturbed to highly degraded conditions is rarely present, therefore pressure-

impact relationships are difficult to establish. In addition, the buffer capacity of large hydrosystems is 

higher than the one of small rivers. 

The biological response to increasing or decreasing pressure seems to be less evident in large rivers 

compared to smaller watercourses. The re-colonisation of certain invertebrate species, for instance, was 

temporally delayed at the Rhine and Elbe rivers (> 5 years) despite of the successful enhancement of water 

quality. Contaminated sediments, the ‘memory’ of large rivers, are suspected to cause such effects. On the 

other hand, several large rivers are influenced by invasive species, which often dominate the benthic 

community. Therefore, their presence and invasiveness also can mask the positive effect of decreasing 

pressures and possible improvement of the benthic assemblages. (…)” 

Austria 

The pressure-impact relationship of the Austrian method was tested comparing the response of 

reference/best available against impacted sites. Data from very large rivers were part of the 

reference/best available data set, including 210 sites in total. As pressures, the following parameters were 

considered: Impoundment, hydropeaking <1:3, hydropeaking >1:3, water abstraction, channelisation, 

river bed alteration (soil stabilization), habitat alteration, temperature alteration, discharge of waste 

water, intensive agriculture and forestry, acidification, colmatation, impact from fishing/fishery. The table 

below lists the metrics that differ significantly between reference/best available and impacted sites. 

Table: T-Test identifying Austrian fish metrics significantly differing between reference/best available and 
impacted sites 

Metric N T value P-value 

Biomass 76 7.00 <0.05 

% Dominant type-specific species 210 11.04 <0.001 

% Subdominant type-specific species 210 10.01 <0.001 

% Rare type-specific species  210 2.12 <0.001 

Number of habitat guilds 210 6.00 <0.05 

Number of reproductive guilds 210 10.60 <0.001 

Index of fish region 210 5.03 <0.001 

Length frequency-distribution of dominant type-specific species 210 11.20 <0.001 

Length frequency-distribution of subdominant type-specific species 210 16.83 <0.001 

Belgium (Flanders) 

Belpaire et al. (2000)8: The Index values indicated that the overall status of fish in many rivers was poor. 

This is related to the poor water quality that is mainly the result of a dense human population, with 

intensively developed agricultural and industrial activities. This corresponded with the physical and 

chemical water quality (following the Prati Index for Oxygen saturation, PIO) and the Belgian Biotic Index 

(BBI; De Pauw & Vanhooren, 19839) which considers the occurrence of macroinvertebrates. 

 
8 Belpaire, C., Smolders, R., Vanden Auweele, I., Ercken, D., Breine, J., Van Thuyne, G. & F. Ollevier, (2000) An Index of Biotic Integrity 

characterizing fish populations and the ecological quality of Flandrian water bodies. Hydrobiologia, 434: 17-33. 
9 De Pauw, N. & G. Vanhooren (1983) Methods for biological quality assessment of water courses in Belgium. Hydrobiologia 100: 153–

168. 
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Breine et al. (2004)10: Sites were preclassified using different criteria and as such an environmental quality 

class was obtained. This was done by combining data on habitat structure and chemical water quality 

values. We defined the habitat structure quality based on parameters (pools and riffle, meandering and 

presence of natural refuges) proposed by Schneiders et al. (1993)11 in combination with data from Kuijken 

et al. (2001)12. The chemical water quality is defined using different parameters: oxygen concentration 

(mg/l), pH, orthophosphate concentration (PO3-
4 μg l−1), nitrite (NO−

2 μg l−1) and BOD5
20 (mg l−1). The final 

environmental quality score was slightly adapted by giving more weight to oxygen and nitrite 

concentrations. An independent set of data from locations in the River Maas basin was used for external 

validation of the developed IBI. On average locations, from where data were used, obtained an 

environmental quality score of 3 (ranging from 1 to 5). A correlation between the environmental score 

and the IBI was found. 

Bulgaria 

The main anthropogenic stress in the Lower Danube (apart from fishery) are morphological alterations of 

the shoreline. Hydrological changes and morphological alterations in the main channel are negligible, and 

there are no continuum disruptions until the Black Sea. Key structures along the shore of the Danube are 

riparian vegetation, dead wood or shallow sand and gravel banks. 

The sampling includes all meso-habitats which are present in the sampled stretch. Since some of them are 

of specific relevance for certain species or age classes (e.g. shallow sand banks for juvenile fish, dead 

wood as hiding place of predatory species), anthropogenic alterations of the structures can directly be 

related to impacts on the species affected. 

This impact on the fish community is reflected in the BRID, since it includes several specific metric values, 

which were designed for detecting changes in the community composition of the Lower Danube. The 

basis is a complete “reference species list“ of the Lower Danube. The usefulness of the respective metrics 

(such as the proportion of rheophilic species or the dominance of sensitive species) has also been proven 

in small to large tributaries of the Danube, where a very similar index (BRI) is used (cf question A-15 in the 

Annex for national method descriptions). The correlation between a pressure index, which among others 

includes riparian vegetation alteration, and the BRI for small to large tributaries is significant (see figure). 

A direct proof of the pressure-response relationship for the Danube is not possible, since most sites are 

fairly comparable and do not span over a wider range of the pressure gradient. It is expected that this will 

be possible with a larger gradient within the XGIG. 

  

Figure: Relationship between the Bulgarian pressure index 
and the EQR of the BRI in rivers of the Danubian Group 
(national river types R2, R4, R7 and R8 – R7 and R8 are 
large and medium Danube tributaries). 

 
10 Breine, J., Simoens, I., Goethals, P., Quataert, P., Ercken, D., Van Liefferinghe, C. & C. Belpaire (2004) A fish-based index of biotic 

integrity for upstream brooks in Flanders (Belgium). Hydrobiologia, 522: 133-148. 
11 Schneiders, A., E. Verhaert, G. D. Blust, C. Wils. L. Bervoets & R. Verheyen (1993) Towards an ecological assessment of watercourses. 

Journal of Aquatic Ecosystem Health 2: 29–38. 
12 Kuijken, E., Boeye, D., De Bruyn, L., De Roo, K., Dumortier, M., Peymen, J., Schneiders, A., van Straaten, D. & G. Weyembergh (2001) 

Natuurrapport 2001: toestand van de natuur in Vlaanderen: cijfers voor het beleid. Mededelingen van het Instituut voor Natuur- en 
Bosonderzoek, 18. Instituut voor Natuurbehoud, Brussel. 
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Croatia 

In order to test which metrics of fish communities in large rivers show significant response to certain 

antrhropogenic threats, first we have prepared two sets of metrics. The first set comprised 88 metrics that 

describe fish community (describing community composition, richness/diversity, sensitivity/tolerance and 

functional groups), whereas the second set was composed out of the 20 environmental parameters 

describing habitat conditions and anthropogenic pressures, including physico-chemical, morphological 

and hydrological conditions. After data standardization, linear regression was used to find fish community 

metrics that show statisticall significant (p<0.05) and at least moderately strong (R2>0.2) correlation with 

at least one environmental parameter. Three metrics of the fish communities showed significant response 

to environmental variables: number of non-native species was significantly correlated with the 

concentration of clorides, proportion of pisciore species was correlated with the concentration of 

phosphorous and the proportion of lithophilic species shows response to concentration of nitrates. 

Thereafter, ecological quality ratios (EQRs) were calculated by comparing values of the observed three 

metrics at certain localities with their presumed values in natural conditions. Croatian fish index for large 

rivers was eventually obtained by summing up the three EQRs and dividing the number with 3. 

Czech Republic 

To test the response of CZI to the pressures, data on fish communities from 421 sites were analysed in 

seven national types (A-G); data from very large rivers are part of the national river type G.  

The pressure-impact relationship of the assessment method (CZI) has been tested comparing the 

response of CZI and “pressure index” (PI). As pressures, the following parameters were considered into 

“Pressure index“(PI): impoundment, channelization, river bed and river banks alteration, anthropogenic 

pollution, upstream_dams_influence, downstream_dam_influence, downstream_fishpond_influence, 

navigation_intensity, the presence of small hydropower plants on the profile. As the dataset contained 

repeated samples of the same sites in time (same PI, different CZI), for each of the sites with more than 

one sample, one of the samples was randomly chosen to provide a sub-dataset with unique samples per 

sites - by random iterations 1000 such datasets were created. Generalized linear model (GLM, beta 

distribution) was used to express the relationship of CZI to PI in each of the datasets. 

 

Figure: Relationship between the Czech fish index (CZI) and pressure index (PI) in lowland rivers (national 

river type G). Predicted regression curve for 1000 iterated models. The values on the y-axis were shifted 

slightly randomly to avoid overlapping points with the same coordinates (‘category‘ PI). Mean proportion 

of variability explained by the models (± SD) = 0.237 ± 0.093.  

 

CZI
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Table. Median values of Pearson's correlation coefficients (from 1000 iterations) between individual 

pressure parameters and CZI and their metrics (TD = Number of type-specific taxa, AR = Abundance of 

rheophilic taxa, ND1= Presence of invasive species, ND2 = relative abundance of invasive taxa (%)) in the 

national river type G.  Correlation values with a strength of at least 0.25 (<- 0.25 and > 0.25) are indicated 

in bold. 

National river type G 

Pressure parameters / metrics CZI TD AR ND1 ND2 

impoundment -0.38 -0.32 -0.36 -0.08 -0.17 

channelization -0.41 -0.33 -0.39 -0.08 -0.19 

river bed and river banks alteration -0.53 -0.53 -0.44 -0.04 -0.12 

pollution -0.20 -0.16 -0.19 -0.05 -0.13 

upstream_dams_influence -0.42 -0.51 -0.31 0.18 0.13 

downstream_dam_influence -0.39 -0.50 -0.32 0.25 0.19 

downstream_fishpond_influence 0.27 0.23 0.28 -0.03 0.14 

navigation intensity -0.18 -0.13 -0.25 0.05 -0.08 

small hydropower plants -0.36 -0.48 -0.21 0.17 0.15 

 

 

Figure: Correlation (median values of Pearson's correlation coefficients from 1000 iterations) between 

individual pressure parameters and CZI and its metrics (EQR) in the national river type G. 

Greece 

The Hellenic Fish Index (HeFI) is a model-based index (site specific index without the spatially-based 

typology application). It is used for all river types in Greece, including the very large river stretches. 

Pressures were assessed for an initial dataset of 640 samples, distributed across Greece, according to 

standardized pressure classifications (following a 1 to 5 scale) as developed in the FAME and EFI 

initiatives. The pressure attributes assessed are: channel modification, instream habitat modification, 

embankment, riparian vegetation modification, barrier upstream, barrier downstream, barrier basin, 

water abstraction, hydropeaking, hydrological modification, impoundment, pollution, urbanization, and 

irrigation (see Table). Based on pressure information of these 14 variables a cumulative pressure index 

was calculated by adding pressure scores for each sample. Operational reference sites were defined as 

non-impacted/minimally impacted sites (class one and two, Table 1). For the selection of responsive 

metrics two datasets were defined: (1) “Non-impacted/minimally impacted samples” (REF: class 1 and 2, 

n=135), (2) “Strongly impacted samples” (Impact class 4 and 5, n =297). 
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Table: Scoring of pressures into five classes and definition of reference and impacted dataset (1 = least 

impacted; 5 = highly impacted). 

 

Fish index performance was a) visually assessed, plotting the HeFI values against the cumulative pressure 

index gradient (see first figure) , and b) tested by Spearman rank correlations comparing the HeFI with the 

cumulative pressure index and testing the response to pressures in very small (<100 km2), small (100-250 

km2), medium (250-1000 km2) and large (1000-40,000 km2) using the bootstrap method (sample size 30, 

100 replicates) (see second figure). 

 

 

Figure: Hellenic Fish Index values observed across the gradient of the cumulative pressure index 
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Figure: Ranges of correlation coefficients between the Hellenic Fish Index and the cumulative pressure index 
based on samples from sites at rivers with different catchment size ranges (obtained from bootstrapping 
analysis) 

Hungary 

Fish assemblage data from 78 (highland rivers) and 436 (lowland rivers) survey occasions were used to 

establish pressure-impact relationships with a set of candidate fish metrics. Stressor variables included 

changes in land use, hydromorphology and chemical pollution. Pressure variables that showed significant 

correlation with a given metric were selected for designing the multimetric indices, separately for lowland 

and highland rivers. 

Stressor variables correlating significantly (alpha = 0.05) with the EQR values are given below for highland 

rivers (HLR) and lowland rivers (LLR). 

 

River 
type 

Stressor t df p r 95%CI-low 95%CI-up 

LLR 

Artificial_surfaces −2.70 169 7.7e-03 −0.20 −0.34 −0.05 

Water_bodies 2,09 169 3.8e-02 0.16 0.009 0.30 

landuse.PC2 3.66 168 3.4e-04 0.27 0.13 0.41 

NH4_N −4.94 167 1.9e-06 −0.36 −0.48 −0.22 
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BOD5 −6.21 167 4.1e-09 −0.43 −0.55 −0.30 

Chl_a −4.03 167 8.5e-05 −0.30 −0.43 −0.15 

NO3_N −2.54 167 1.2e-02 −0.19 −0.33 −0.04 

NO2_N −6.57 167 6.2e-10 −0.45 −0.57 −0.32 

PO4 −4.49 167 1.3e-05 −0.33 −0.46 −0.19 

KOId −3.10 167 2.3e-03 −0.23 −0.37 −0.09 

total_P −4.93 167 2.0e-06 −0.36 −0.48 −0.22 

TDS −2.51 162 1.3e-02 −0.19 −0.34 −0.04 

wchem.PC1 −5.99 162 1.3e-08 −0.43 −0.54 −0.29 

Italy 

Ecological data from 89 sites were examined to establish the pressure-impact relationship. We calculated 

a pressure overall index as the contribution of each sample to the first axis of the Multiple 

Correspondence Analysis applied to a selection of pressures. The results have been standardized as done 

in the completed intercalibration exercise. From the elaborations we exclude the pressures that 

presented too many missing values or too narrow variability. The pressures used were P02, P03, P04, P05, 

P06, P08, P09, P10, P11, P12, P13, P16 of the pressure list used in the completed intercalibration exercise. 

Robust Regression: index1tot-EQRniseci (-1 outlier) 
Slope a:    -0.632 
Intercept b:     0.579 
 
95% bootstrapped confidence intervals (N=1999): 
Slope a:    (-1,715, -0,231) 
Intercept b:    (0,526, 0,691) 
 
Correlation: 
r:     -0.131 
r2:     0.017 
t:     -1.220 
p (uncorr.):    0.226 
Permutation p:    0.230 

To evaluate the answer of the New Index of Ecological Status for Fish Communities (NISECI) to single 

pressures, the levels of each type of pressure have been grouped in only two levels, named “strong” and 

“weak” pressures. On this basis it could be demonstrated that NISECI is influenced by impoundment, 

upstream dams influence, channelization, dykes (flood protection), riparian vegetation, local habitat 

alteration, toxic risk (Priority Substance list), water quality alteration (local scale) and all three pressures 

describing stocking activity, predation and impairment of indigenous species. 

Latvia 

To develop the national fish assessment method, large rivers (catchment > 10,000 km2) fish data were 

used together with other river types’ data, because there are just several fish samples available for the 

large rivers in Latvia. Overall, the fish samples database includes 1,126 fishing occasions, 40 fish species 

(n/100 m2) and data on six pressure categories ranging from 1 to 5: nutrients, O2 and BOD5 status class, 

hydrology alterations, morphology alterations, habitat quality class and connectivity (accessibility for 

migratory fish). Total pressure index is built as the sum of pressure categories with values from 6 up to 30. 

The Latvian Fish Index is calculated depending on the fish sampling location type (salmonid or cyprinid 

dominating site). 

Fish metrics used for LVFI calculations and also LVFI expressed as EQR were tested against pressures using 

Kruskall-Wallis test. 

Table: Kruskall-Wallis test statistics for LVFish index response to pressures. 
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Pressure 
Salmonid sites (n=675) Cyprinid sites (n=451) 

Test statistic p Test statistic p 

Biogens (Nutrients) 6.054 0.048 9.410 0.052 

O2, BOD5 80.168 0.000 18.017 0.000 

Hydrological 

alteration 
8.2661 0.041 5.741 0.124 

Morphological 

alteration 
1.697 0.428 13.689 0.003 

Habitat quality 42.685 0.000 59.896 0.000 

Accessibility & 

connectivity 
3.315 0.191 11.540 0.003 

 

 
Figure: Relationship between LVFI and sum of pressures. 
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Table: LVFI (expressed as EQR) correlation with different pressure types. 

Pressure Correlation with LVFI 

Nutrients -0.179 

O2, BOD5 -0.325 

Hydrological alteration -0.355 

Morphological alteration -0.131 

Habitat degradation -0.317 

Accessibility & connectivity -0.484 

Sum of pressures -0.550 

Lithuania 

Changes in the values of the fish index as well as individual fish metrics were analyzed using data from 

very large rivers, differing in measured values of physico-chemical elements and in hydromorphological 

condition. Data on all relevant quality elements (physico-chemical, hydromorphological and fish) was 

available from eleven sites, which were sampled several times during 2010-2014. Values of the fish index 

significantly correlated with concentration of total nitrogen (r=-0.65) and nitrates (r=-0.65), concentration 

of dissolved oxygen (r=0.50), values of Lithuanian river hydromorphological index (r=0.58) and status class 

derived based on physico-chemical and hydromorphological elements (r=0.60). 

Netherlands 

The assessment method is conceptually based on the IBI approach applied in the FP5 project FAME. The 

metrics are based on expert judgement for their relationship with all significant pressures occurring in 

Dutch large rivers. This concerns the following pressures: floodplains and riparian zones (embankments, 

bank protection), barriers ( dams, sluices and weirs), channelization, water abstraction (hydropower, 

cooling water), navigation, dredging and mining, water quality (toxic substances, nutrients) (Jaarsma et al. 

200713). 

Norway 

The New European Fish Index (EFI+), Salmonid index, has been calculated and tested for six sites (15 

samples) in the Glomma River system. The national index normally used in rivers and streams in Norway 

(based on observed densities of salmonids during electrofishing), was considered infeasible due to 

sampling challenges and the large number of fish species present (> 15) in the Glomma River system (at 

least at a Norwegian scale). The low number of sites and the limited  variation in the major pressures 

precluded a statistical pressure-impact test. Hence, we carried out a comparison between expert 

judgments by national fish experts (Museth et al. 201614, 201715) and EFI+, and the results of EFI+ were 

considered satisfactory. We also found it likely that EFI+ was suitable for the major pressures from 

“hydropower/ impoundment” and reduced ecological connectivity due to several hydropower dams 

(referring to preliminary work and analysis by EFI+ Consortium 200916). 

Poland 

The Polish method for large rivers assessment IBI_PL was tested against a number of morphological, 

hydrological and physico-chemical stressors. It responds significantly to impoundment (river segment 

scale) and upstream dam reservoir influence, as well as to maximal values of 5-days Biological Oxygen 

Demand (BOD5), however the R values noted for Spearman rank correlations were low (see Table below). 

The increase of the percentage of disturbed sites with decreasing fish index class was visible for the 

 
13 Jaarsma, N., M. Klinge & R. Pot [eds.] (2007) Achtergronddocument Referenties en Maatlatten Vissen ten behoeve van de 
Kaderrichtlijn Water.  STOWA, Utrecht. 
14 Museth, J., Å. Brabrand, B. Dervo & O.T. Sandlund (2016) Definition of ecological status of waterbodies in the rivers Glomma and 
Vorma. Can the European Fish Index (EFI+) be used in large rivers in Eastern Norway? NINA Report 1262: 1-27 p. Norwegian Institute 
for Nature Research (in Norwegian). 
15 Museth, J., Å. Braband & A. Taugbøl (2017) Definition of ecological status and mapping the fish community in three waterbodies in 
river Glomma in 2016. NINA Report 1347: 1.28. Norwegian Institute for Nature Research (in Norwegian). 
16 EFI+ CONSORTIUM (2009) Manual for the application of the new European Fish Index – EFI+. A fishbased method to assess the 
ecological status of European running waters in support of the Water Framework Directive. June 2009: http://efi-plus.boku.ac.at/. 
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pressures mentioned above (see figures below). It was also visible for average values of BOD5 and average 

concentration of Total Phosphorus (TP) as well as for minimal concentrations of oxygen (mg O2/l). Also 

lack of sites in the high IBI_PL class and only one sample assessed in good class caused a low gradient of 

index values and affected the correlation results. 

Table: Results of regression with significant p values between hydro-morphological and physico-chemical 
stressors and IBI_PL class. 

Pressure type N R2 p 

Impoundment 82 0.17 0.0001 

Upstream dam influence 82 0.15 0.0003 

BOD5 49 0.01 0.0300 

 

Table: Results of Spearman rank order correlation with significant p values between hydro-morphological 
and physico-chemical stressors and IBI_PL class. 

Pressure type N R P 

Upstream dam influence 82 0.42 0.0001 

Impoundment 82 0.35 0.0012 

BOD5 49 0.33 0.0196 

 

 

Figure: Percent of sites disturbed by chosen physico-chemical stressors assigned to particular classes of the 
IBI_Pl index. Good and moderate as well as poor and bad fish index classes are combined, due to low 
sample numbers. 

Portugal 

The pressure-impact relationship of the Portuguese national method (FIBIP-GR) was tested against each 

individual pressure variable (ordinal scale) and against a combined pressure index (continuous scale). 

Pressures were assessed for a dataset of 40 samples, distributed across three main large rivers in 

Portugal: Minho River, Tagus River and Guadiana River. The following pressures were assessed: 
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channelization, impoundment, hydropeaking, water abstraction, upstream dams influence, riparian 

vegetation alteration, navigation intensity, barriers catchment, barriers segment, lateral connectivity 

impairment, national water quality index, presence of significant fisheries. The pressure variables follow 

an ordinal scale from 1 (no pressure) to 5 (highest pressure). To test the response of the index individually 

to each pressure variable we used a Wilcoxon rank sum test to test if the index mean values at non-

disturbed sites (“no” category) were higher than the values at the most disturbed sites (highest pressure 

category). A significant response (p<0.05) of the fish index to impoundment, hydropeaking, upstream dam 

influence, barriers in the catchment and the water quality index was found (see figure below). 

 

Figure: PT1 – Significant pressure-impact responses of FIBIP-GR. 

A combined pressure index expressing the whole pressure gradient was obtained from the first axis of a 

Principal Component Analysis of the pressure variables. A significant negative correlation (Pearson r = -

0.502, p<0.0001) was found between the pressure index and the FIBIP-GR (see figure below). 
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Figure: PT2 – Response of FIBIP-GR to the combined pressure index. 

Romania 

During the development of EFI+, the method was tested against a large number of pressures, e.g.: 

Presence of downstream artificial barriers on the catchment scale, Artificial barriers upstream from the 

site, Artificial barriers downstream from the site, Impoundment, Hydropeaking, Water abstraction, 

Upstream dams influence, Water temperature modification, Channelization / Cross section alteration, 

Riparian vegetation, Local habitat alteration, Dykes for flood protection, Toxic risk, Water acidification, 

National water quality index, Water quality alteration, Navigation, Recreational use with high intensity, 

Impairment of indigenous species, Heavy predation, Major effect on indigenous populations by stocking 

activities (see figures below). Romania contributed ecological data from 143 sites, including several river 

types. It is thus anticipated that the index also responds to pressures at very large rivers. 

 

. 
Figure: The response of the EFI+ to various pressures (P_waterqualindex: water quality index; P_wateralt: 

water alteration; P_navigation: navigation; P_chan: channel alteration). 
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Figure: Responses of the two indices to the pressure index build during the EFI+ project. 

Slovakia 

To test the response of FIS to the pressures, data on fish communities from 487 sites were analysed. Due 

to the high diversity of fish communities in Slovakia (the national method recognizes 23 types of reference 

fish communities), regression analyses did not always provide satisfactory results, however, one-way 

ANOVA, post-hoc Fisher LSD analysis revealed significant differences between the intensity of pressures 

(expressed in modalities from 1 to 4) and the FIS values (=EQR) for the respective sites.  

In a total of 13 pressures (predominantly hydromorphological) a significant impact on fish communities 

assessed by FIS was observed (see below, p-values in bold indicate significant differences between the 

EQR of fish communities affected by pressures of different intensity). 

 

Apart from that, a previous analysis (Pont, 201117) in which data from the whole Danubian GIG were used 

(n = 259), also demonstrated that FIS does address pressures associated with water quality and 

hydromorphology, as well as a complex of pressures expressed as the Pressure Index (see below). 

 
17 Pont, D., Delaigue, O., Beers, M., Breine, J., Buijse, T., Caiola, N., Carrasco, I., Dahlberg, M., Demol, T., Duncan, W., Dussling, U., 

Ferrera, T., Iliescu, S., Horky, P., Kelly, F., Kovac, V., Roset, N., Schabuss, M., Segurado, P., Schuetz, C., Storey, G., Urbanic, G., 
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In 2021, a method for assessment the ecological potential of Heavily modified water bodies (HMWB) based 

on fish communities was successfully completed. This method contains a new multimetric index SK-FISHPOT 

that is derived from SK-FIS21, i.e. the latest version of the original index SK-FIS. To develop SK-FISHPOT, a 

new approach to the assessment of hydromorphological alterations developed by the Water Research 

Institute, Bratislava, was applied. This new and complex assessment is expressed by the Index of 

Hydromorphological Alteration (IHA) that reflects the habitat quality in the whole water body, i.e. not only 

at the site, where the fish samples were collected. To define the hydromorphological conditions of the 

maximum ecological potential (MEP), hydromorphological data from 786 water bodies (656 natural water 

bodies and 130 HMWB) were used. A total of nine parameters were evaluated: channelisation, alteration of 

the longitudinal profile, variability of habitats, lateral connectivity, character of flow/impoundment, riparian 

vegetation, innundation area, discharge alterations and longitudinal continuity/barriers. 

Subsequently, the relationship between IHA and SK-FIS21 was tested using statistical procedures. First, the 

test of variability of the IHA paramaters was performed, followed by correlation analysis and regression 

analysis. The relationship between IHA and SK-FIS21, i.e. between the pressure index and the fish 

community assessment method was found to be statistically significant for the sites tested (p<0.01; R2 = 

0.53, see the Figure below). The regression model was finally validated by a bootstrap method (Monte-

Carlo resampling).  

 
Vehanen, T., Virbickas, T. (2011) River Fish Intercalibration Group WFD Intercalibration Phase 2: Milestone 5 report. Report to the 
European Community. 46 p. 
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Figure: The regression model of the relationship between IHA (HYMO) and SK-FIS21 (n =130). 

Slovenia 

On the basis of 148 samples, a pressure index was built using the following pressure parameters: 

hydromorphological alteration class, downstream distance from the barrier, river section length without 

barrier, the proportion of urban areas in the entire catchment area, the proportion of agricultural areas in 

the entire catchment area, the proportion of agricultural areas in the immediate catchment area. 

Relationship between pressure index and assessment method (SIFAIRVR) was statistically significant 

(p<0.01) with R2 = 0.25 (N = 148). In addition , we found statistically significant differences between best 

available (near natural) and impacted sites (N = 148, Mann-Whitney U test, U = 2544.5, p = 0.0001) and 

between unimpacted to slightly impacted (pressure class 1 and 2) and moderately to severely impacted 

(pressure class 3,4 and 5) (N = 148, Mann-Whitney U test, U = 1444, p < 0.0001). 

Spain 

EFI+ has been tested along the Ebro basin, including many large river sites, showing a good correlation 

between fish and environmental pressures, especially hydrological alteration and water quality (Pearson 

Correlation Coefficient between fish and habitat quality = -0.311 and between fish and water and 

hydrological quality = -0.486). Currently, a river project is carried out, also obtaining good correlation with 

pressures. 

Sweden 

The main pressures are hydropower production with associated dams and water regulation 

(impoundments, water abstraction and spills), morphological alterations, loss of connectivity and 

eutrophication (in a few large rivers). The existing index can detect the impact of these pressures in large 

rivers (1,000-10,000 km2), with the exception of lost connectivity. Therefore, we anticipate that the index 

should respond in a similar way also in very large rivers. In the few trials with the index the outcome of 

the classifications is in accordance with this expert judgement. 

The pressure-impact was tested using reference or near reference sites against impacted sites. Impact 

was judged as 0 or 1 for each of acidification, eutrophication, migration obstacles, water regulation, 

channelization, bottom habitat degradation and fishing. Maximum impact score could be 7. Reference 

sites were those with impact score 0 or 1 (n=939 fishing occasions) and impacted sites those with score >1 

(n= 138). The Swedish method VIX (Vattendragsindex) consists of six metrics which were all compared. All 
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metrics as well as VIX showed a significant difference between reference and impacted sites (see table 

below). 

Table: T-Test identifying Swedish fish metrics significantly differing between reference and impacted sites. 

Metric 

t-test for Equality of Means 

t df Sig. (2-tailed) 

Abundance of Salmo spp. 4.012 975 .000 

Abundance of tolerant species 10.667 975 .000 

Abundance of lithophilic species 2.243 975 .025 

Number of tolerant species 11.331 975 .000 

Number of intolerant species 2.535 975 .011 

Proportion of Salmo with reproduction 3.280 865 .001 

VIX (Swedish fish index) 11.700 975 .000 
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A.3 Checking of compliance with the WFD requirements 

According to EC (2011) only assessment methods meeting the requirements of the WFD can be 

intercalibrated. An important step in the intercalibration procedure is the checking of the national methods 

considering various WFD compliance criteria. The WFD compliance criteria are specified in the reporting 

template for milestone reports (Annex VI of EC 2011). We referred to this template to document the 

compliance of the national assessment methods in the following. 

 

Compliance criterion 1 

“Ecological status is classified by one of five classes (high, good, moderate, poor and bad).” 

(EC 2011) 

 

Compliance statement of the XGIG IC group 

All methods classify the ecological status by one of five classes (high, good, moderate, poor and bad). 

Therefore, compliance criterion 1 is considered to be fully met by all national methods. 
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Compliance criterion 2 

“High, good and moderate ecological status are set in line with the WFD’s normative definitions 

(boundary setting procedure).” (EC 2011) 

 

Compliance statement of the XGIG IC group 

Most Member States have set their status boundaries against a continuous gradient of anthropogenic 

pressure, justifying statistical approaches in national boundary setting (in line with most of the European 

methods using benthic invertebrates; see Birk et al. 201218). Equidistant division of the EQR gradient is 

used most frequently, combined with good status boundary setting using best available sites, and 

boundary calibration against pre-classified river sites. 

Compliance criterion 2 is considered to be fully met by all national methods. 
 

 

Table: Overview of national boundary setting procedures. 

Member State 
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Austria     X 

Belgium (Flanders) X  X X  

Bulgaria    X  

Croatia  X   X 

Czech Republic    X X 

Greece    X  

Hungary X  X X  

Italy    X  

Latvia   X X  

Lithuania X    X 

Netherlands    X  

Norway   X X (X) 

Poland   X  X 

Portugal X  X X X 

Romania   X X  

Slovakia   X X X 

Slovenia   X  X 

Spain   X X  

Sweden     X 

SUM 4 1 10 13 10 

  

 
18 Birk, S., Bonne, W., Borja, A., Brucet, S., Courrat, A., Poikane, S., Solimini, A., van de Bund, W., Zampoukas, N., Hering, D. (2012) 

Three hundred ways to assess Europe’s surface waters: An almost complete overview of biological methods to implement the Water 
Framework Directive. Ecological Indicators, 18, 31–41. 
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Table: Details on the national boundary setting procedures 

Member State Explanation 

Austria ● Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert 
judgement). 
For each metric (except biomass and index of fish region) we determined borders of five 
classes using datasets from sites pre-classified by expert judgement. The metrics biomass 
and index of fish region act as co-criteria. 
As an example, the high-good boundary for the single metric dominant species was identified 
as the point at which 99% of dominant species occur according to the reference condition. 
As an example, the good-moderate boundary for the single metric dominant species was 
identified as the point at which 89% of dominant species occur according to the reference 
condition. 
As an example, the moderate-poor boundary for the single metric dominant species was 
identified as the point at which 70% of dominant species occur according to the reference 
condition. 
As an example, the poor-bad boundary for the single metric dominant species was identified 
as the point at which 50% of dominant species occur according to the reference condition. 

Belgium 
(Flanders) 

● Good status boundaries derived from metric variability at best-available sites. 

● Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

● Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert 
judgement). 
Belpaire et al. (2000): Four stream width classes (0–2.9 m, 3–6.4 m, 6.5–8.9m and over 9 m) 
were defined. For each selected metric trendline regression (MS Excel 97, polynome y = mx2 
+ nx on k percentile of data with k=0.95) was used to define the scores corresponding to each 
class width. The overall IBI score for a given site was calculated as the mean of scores for all 
metrics. IBI classes ranging from 9 (no fish present) to 1 (excellent conditions) were defined. 
Later on these classes were reduced to five in agreement with the WFD. 
Breine et al. (2004): The trisection method used was an adaptation of Karr’s approach (Karr 
1981)19 and that developed by Goffaux et al. (2001)20. We evaluated log-values of distance to 
source, river width, slope, and altitude so that each class had about the same number of data. 
A Pearson correlation (2-tailed) was used to investigate correlations among the predictor 
variables. Metric values were plotted against each predictor class to select the predictor most 
correlated with the metrics. The best-fitted trend line through the highest metric values was 
drawn and the R2 values obtained with the different predictors were compared. After 
comparing the results, we selected one predictor for all parameters based on the correlation. 
When a specific metric was correlated with the selected predictor, the mean trendline was 
used to define threshold values and to help estimate reference condition. Scoring criteria were 
based on the trendline equation of all the values. This mean trendline is a 2nd-order 
polynomial regression curve between the Log10 of the predictor (X) and all the metric values 
(Y) and corresponds to the average environmental quality score since a correlation was found 
between the latter and the IBI developed by Belpaire et al. (2000). The average environmental 
quality score was defined to be ‘3’ or ‘fair’. This score was obtained combining different abiotic 
parameters. The general formula of the mean trendline is y = ax2+bx+c. Lines using 2y/3 and 
4y/3 were plotted to define the limits of the zone getting a score of ‘3’. Beneath the 2y/3 line 
values are scored as ‘1’ or ‘5’ depending on the evolution of the metric value with increasing 
degradation. Above the 4y/3 line values are scored as ‘5’ or ‘1’, again depending on the kind 
of metric considered. When no correlation was observed, scoring criteria were defined using 
literature and expert knowledge. The IBI score of a given site is the mean of scores for all 
metrics, and varies between 0 and 5. Initially there was no equidistant division of the EQR 
gradient. This was adapted later with a piece-wise transformation using the following formula: 
T EQR = LV T EQR + (O EQR - LV O EQR)/ (UV O EQR - LV O EQR)*0.25. O and T stand 
for original and transformed EQR value, UV and LV (upper and lower value of integrity class). 

Bulgaria Setting of ecological status boundaries: 

● Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 
The good status boundary was derived from best-available sites (upper stretch of the Bulgarian 
Danube). A validation was done on the basis of a correlation with hymo pressure and the EFI 
index.  

Since hymo pressures are very similar along the whole Bulgarian Danube, only the variability 

 
19 Karr, J. R. (1981) Assessment of biotic integrity using fish communities. Fisheries 6: 21–27. 
20 Goffaux, D., Roset, N., Breine, J.J., de Leeuw, J., Oberdorff, & P. Kestemont (2001) A biotic index of fish integrity (IBIP) to evaluate the 
ecological quality of lotic ecosystems - Application to the Meuse River Basin. Final report: Life97/ENV/B/000419. 171 pp. 
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Member State Explanation 

of the riparian vegetation could be used to distinguish between sites. When using the 2015 
data only (2014 – high water level), the Spearman correlation coefficient between riparian 
vegetation alteration and BRID is rS = –0.8 (n=6, p=0.065), Kendall’s tau is –0.74 (p=0.037). 
When excluding one doubtful outlier in the EFI index, there is also a fairly good correlation 
between the BRID and the EFI (again with limited significance due to the low number of sites): 
rS = –0.87 (n=5, p=0.054), Kendall’s tau is –0.74 (p=0.071). 
With very low to low pressure in most hymo metrics and with low to medium pressure in 
riparian vegetation alteration and navigation, we consider the Bulgarian Danube stretch as 
good status in most cases. The BRID values in the upper stretch (sites JDS76 and JDS77) 
and where riparian vegetation alteration = 1 (JDS85), range between of 0.72 and 0.73. Based 
on expert judgment, the EQR range 0.6 to 0.8 is thus accepted as good status class. The 
remaining class boundaries are defined by equidistant division. 

 
 

All other pressures are identical along the Bulgarian Danube; *The EFI at JDS77 is doubtful and not plausible. 
Croatia Setting of ecological status boundaries: 

● Using paired metrics that respond in different ways to the influence of hydromorphological and 
physico-chemical alterations. 

● Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert 
judgement). 
The boundaries were set empirically after testing large number of samples with the modelled 
reference samples and using best expert judgement. 

Czech Republic Setting of ecological status boundaries: 
● Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 
● Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert 

judgement). 
The boundaries were divided in equal intervals. Pressure was not involved in the boundary 
setting procedure (continuous relationship between CZI and pressure index was expected and 
tested). Calibration against pre-classified sampling sites was used in setting metrics weights. 

Greece Setting of ecological status boundaries: 

● Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 
Equidistant division of the EQR gradient (boundary setting to 0.8 for High status, 0.6 for Good 
status, 0.4 for Moderate status, 0.2 for Poor status, consequently all sites below 0.2 fall into 
Bad status). 

Hungary Setting of ecological status boundaries: 

● Using discontinuities in the relationship of anthropogenic pressure and the biological 
response. 

● Good status boundaries derived from metric variability at best-available sites. 

● Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 
For each selected metric (which showed significant correlation with the stressor) the stressor 
and metric value relationships were evaluated by examining their data points. The basic 
metric values were divided into two or three intervals (or metric value classes) depending on 
the metric, aiming at maximizing the separation of the metric value classes in relation to the 
stressor values. Then scores were given to each metric value class in case of each metric. 

Italy ● Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 
The extent of ecological quality classes is set in order to divide into equal parts the probability 
of obtaining a specific result. 
The values thus obtained were linearized using the equation 
EQR_NISECI = (Log NISECI + 1.1283)/1.0603,  
in order to express the final value as EQR. 
The class boundaries therefore are the following: 0.20; 0.40; 0.60; 0.80. 

Latvia Setting of ecological status boundaries: 

● Good status boundaries derived from metric variability at best-available sites. 

● Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 
Status class boundaries for rivers >10,000 km2 catchment size were set the same as for other 

Latvian river types because of insufficient data on large river fish. 
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Member State Explanation 

Initial EQR values were clustered with Ward clustering algorithm using Euclidean metrics. 

Clusters n = 5 were searched, so that the number of clusters would be equal to the number of 

required status classes. Ward clustering algorithm was chosen because it creates clusters 

with similar number of elements, so that each status class would consist of about 20 % EQR 

values. 

The status class boundaries before intercalibration were obtained as the midpoint between 

the adjacent class 80 % and 20 % quantiles (see figure and table below). 

 
Figure: Latvian Fish index in EQR’s clustering results (boundaries before intercalibration). 

Generalized linear models (GLM) were used to test dependence of fish metrics on pressures 
and to find fish metrics values for reference conditions. 

 
Table: Status class boundaries for the Latvian Fish Index 

Status class Boundaries 

P/B 0.311 
M/P 0.486 
G/M 0.664 
H/G 0.883 
  

 

Lithuania Setting of ecological status boundaries: 

● Using discontinuities in the relationship of anthropogenic pressure and the biological 
response. 

● Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert 
judgement). 
The boundaries for very large rivers were extrapolated from those established for large rivers, 
because the variance of fish index values at rivers sites of the same status class (good, 
moderate or poor) did not differ between large and very large rivers. 
In large rivers, preliminary ecological status boundaries were defined analysing discontinuities 
in the pressure-impact relationships. Afterwards, these boundaries were additionally 
calibrated against pre-classified sites. Pre-classification was done on the basis of pressure 
parameters used in the EU FAME project. The individual fish metric values were additionally 
tested against the WFD normative definitions describing high, good and moderate status. 
Shift from high to good status is characterized by approximately 10% decrease in the values 
of metrics of degradation sensitive ecological guilds and corresponding increase in values of 
metrics of tolerant guilds. At the good-moderate boundary the values of metrics describing 
sensitive ecological guilds (lithophilic and rheophilic fish) are up to 30% lower, and those of 
degradation resistant ecological guilds (tolerant and omnivorous fish) are approximately 30% 
higher compared to reference conditions. Intolerant (highly sensitive) species are still present. 
At the moderate-poor boundary the share of individuals of degradation sensitive guilds is by 
70% lower than that at reference conditions. Intolerant species are absent. At the poor-bad 
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Member State Explanation 

boundary more than 90% of individuals in the fish community are degradation-resistant fish, 
sensitive species are absent. 

Netherlands Setting of ecological status boundaries: 

● Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 
The boundaries for species composition are based coupling the normative definitions of the 
WFD with the species richness per metric (diadromous, rheophilic, limnophilic species), and 
for abundance based on reviews of historical information. The metrics have been tested using 
fish data for the period 1993 – 2000 for fyke nets and 2001 for beam-trawl and electric fishing. 

Norway Setting of ecological status boundaries: 

● Good status boundaries derived from metric variability at best-available sites. 
The boundaries were set according to the EFI+ project (EFI+ Consortium, 2009). The 
boundary between high and good status corresponds to the value of the 95th percentile of the 
index distribution for undisturbed sites. The boundary between good and moderate status 
corresponds to the value of the 25th percentile of the index distribution for undisturbed sites. 
The remaining class boundaries were divided equally. 

Poland Setting of ecological status boundaries: 

● Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert 
judgement). 

● Good status boundary was derived from metric variability at best-available sites (these sites 
were assessed by expert judgement mostly as “moderately impacted”). 
For the additional index for diadromous fish (D) a boundary of 0.5 was chosen based on 
expert judgement, that presence of less than 50% of historically noted diadromous fish 
species should result in one class lowering of the IBI_PL index class. 
Then the class boundaries for IBI_PL index were recalculated into equidistant division of the 
EQR gradient (boundary setting at 0.8, 0.6, 0.4, 0.2), in order to include the additional index 
(D) – by subtraction of 0.2 from IBI_PL value when D<0,5, what automatically corresponds to 
final assessment lowering by one class. 

Portugal Setting of ecological status boundaries: 

● Using discontinuities in the relationship of anthropogenic pressure and the biological response 

● Good status boundary derived from metric variability at best-available sites.  
Best available sites correspond to those with the lowest values of pressure variables that 
induced responses in the metrics considered. The best available sites are located in rivers 
Minho and Tagus.  

● Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert 
judgement) 
Field-knowledge, expert-based judgement, were used to the final selection of the best 
available reference sites (calibration based on expert judgement). 

● Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2) 
Equidistant division of the EQR gradient was used below the High-Good boundary. 

Romania Setting of ecological status boundaries: 

● Good status boundaries derived from metric variability at best-available sites. 
The boundaries were set in the frame of EFI+ project. The boundary between high and good 
status corresponds to the value of the 95th percentile of the index distribution for best available 
sites. The boundary between good and moderate status corresponds to the value of the 25th 
percentile of the index distribution for best available sites. The remaining class boundaries 
were divided equally. 

Slovakia Setting of ecological status boundaries: 

● Good status boundary derived from metric variability at best-available sites. 
The high-good boundary was set as the median of FIS values at Slovak reference sites (0.71). 
Then, the boundary between classes poor and bad was set at the same distance from 0 as 
was the distance of the high-good boundary from 1, i.e. 0.29. Finally, the rest of boundaries 
was distributed evenly. 

Slovenia Setting of ecological status boundaries: 

● Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert 
judgement). 
Pre-classification based on expert judgement of the pressure parameters (best available sites) 
or pressure index (combined pressure parameters in one metric). High/good boundary was 
derived as 75th percentile of best available sites.Good/moderate boundary was derived as 
mean SIFAIRVR value of pressure class 2 median and pressure class 3 median values. 
Moderate/poor  boundary was derived as 25th percentile of pressure class 3. Poor/bad 
boundary was derived as 75th percentile of pressure class 5. 
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Member State Explanation 

Spain Setting of ecological status boundaries: 

● Good status boundaries derived from metric variability at best-available sites. 
The boundaries were set in the frame of EFI+ project. The boundary between high and good 
status corresponds to the value of the 95th percentile of the index distribution for undisturbed 
sites. The boundary between good and moderate status corresponds to the value of the 25th 
percentile of the index distribution for undisturbed sites. The remaining class boundaries were 
divided equally. 

Sweden Setting of ecological status boundaries 

● Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert 
judgement). 
Class boundaries was set according to the procedure developed during the FAME project 
(presented in Pont et al. 200621). The deviation from a ‘reference condition’ is calculated for 
any given site, expressed as residuals. After testing the sensitivity of these residuals to a 
gradient of human disturbance, we finally selected six metrics that were combined in a multi-
metric index, VIX. The VIX metrics are 1) abundance of salmon and trout, 2) proportion of 
salmonid species reproducing, 3) proportion of tolerant species, 4) proportion of intolerant 
species, 5) proportion of lithophilic individuals and 6) proportion of tolerant individuals. 
The index is based on the statistical probability that a site has good or higher status. Class 
boundaries were set to optimize distinguishing good and moderate status. To apply the index, 
theoretical expected values for each metric are calculated using multivariate regression 
incorporating relevant environmental variables. The residuals between expected values and 
observed values are transformed in two steps. First, residuals are transformed to z-values by 
dividing the residual with the standard deviation of the residuals for each metric. The z-values 
are transformed to P-values, which are probabilities for the observed value to represent 
relatively unimpacted conditions (i.e. good or higher status), adjusted for the direction of the 
expected change in the metric with increased impact (the lower the P-value, the higher 
probability that the site is impacted). The index consists of the mean of these P-values. 
The main focus was to find the clearest possible separation between impacted and 
unimpacted sites, i.e. the border between good and moderate status according to the Water 
Framework Directive. According to the methods used developing the EFI, the border between 
good and moderate status was chosen where the probabilities of making type-I and type-II 
errors were equal, i.e. the same risk of classifying an impacted site (pre-classified impact 3-5) 
as unimpacted (pre-classified impact 1-2) or vice versa. The limits for status classes of the 
index values are: class 1 (high status) ≥0.749, class 2 (good) ≥0.467, class 3 (moderate) 
≥0.274, class 4 (poor) ≥0.081, and class 5 (bad) <0.081. The border between moderate and 
poor was set so that the risk of misjudgement, i.e. classifying a moderate status as poor was 
minimized. 

 
21 Pont, D., Hugueny, B., Beier, U., Goffaux, D., Melcher, A., Noble, R., Rogers, C., Roset, N. & Schmutz, S. (2006) Assessing river biotic 
condition at a continental scale: a European approach using functional metrics and fish assemblages. Journal of Applied Ecology 43: 70-
80. https://doi.org/10.1111/j.1365-2664.2005.01126.x 

https://doi.org/10.1111/j.1365-2664.2005.01126.x
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Compliance criterion 3 

“All relevant parameters indicative of the biological quality element are covered (see Table 1 in the IC 

Guidance). A combination rule to combine parameter assessment into BQE assessment has to be defined. 

If parameters are missing, Member States need to demonstrate that the method is sufficiently indicative 

of the status of the QE as a whole.” (EC 2011) 

 

Compliance statement of the XGIG IC group 

All relevant parameters indicative of the biological quality element are covered by almost all methods: 

Taxonomic composition, Abundance, Disturbance sensitive species, Age structure, Type-specific 

species. 

One relevant parameter indicative of the biological quality element is missing for the Croatian, Czech, 

Hungarian, Dutch and Portuguese method: Age structure; see explanation below. 

Compliance criterion 3 is considered to be fully met by all national methods. 
 

 

Country Metrics 
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Austria 

Index of fish region (Schmutz et al. 200022) X     
Length-frequency distribution of dominant type-specific species 

(expert judgement) 
   X X 

Length-frequency distribution of sub-dominant type-specific species 
(expert judgement) 

   X X 

Number of habitat guilds X     
Number of reproductive guilds X X   X 
Relative abundance of dominant type-specific species X X   X 
Relative abundance of rare type-specific species X X X  X 
Relative abundance of sub-dominant type-specific species X X   X 
Total fish biomass  X    

Belgium 
(Flanders) 

Evenness of Shannon diversity (Breine et al. 2004)  X    
Mean tolerance (Belpaire et al. 2000)   X   
Type species (Belpaire et al. 2000)     X 
Weight percentage of non-native species (Belpaire et al. 2000)  X    
Trophic composition (Belpaire et al. 2000) X     
Natural recruitment (Belpaire et al. 2000)    X  
Length classes value (Breine et al. 2004)    X  
Migrating species value (Breine et al. 2004)   X   

Number of benthic species (Breine et al. 2004)  X    
Relative abundance of invertivorous species (Breine et al. 2004)  X    

Relative abundance of specialised spawners (Breine et al. 2004)  X    

Total biomass (Belpaire et al. 2000) (Breine et al. 2004)  X    

Total number of species (Belpaire et al. 2000; Breine et al. 2004) X     

Typical species value (Belpaire et al. 2000; Breine et al. 2004)     X 

Bulgaria 

Abundance and age structure of migratory species –  with 
potamodromous included 

X X X X X 

Abundance and age structure of predatory species X X  X X 

Abundance and age structure of sensitive species X X X X X 

Abundance and dominance of indicative species X X  X X 
Presence of invasive species X    X 

 
22 Schmutz, S., Kaufmann, M., Vogel, B., Jungwirth, M., & Muhar, S. (2000) A multi-level concept for fish-based, river-type-specific 
assessment of ecological integrity. Hydrobiologia, 422-423: 279–289. 
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Country Metrics 
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Total abundance  X    
Total number of species X    X 

Type of dominant species (tolerant/intolerant) X    X 

Croatia 

Evenness of reciprocal of Simpson’s diversity index X     

Relative abundance of alien and invasive species   X   

Relative abundance of benthic species     X 

Relative abundance of insectivorous/invertivorous species     X 

Relative abundance of lythophilic species     X 

Relative abundance of phytophylic species     X 

Relative abundance of rheophilic species     X 

Simpson’s diversity index X     

Czech 
Republic 

Number of type-specific taxa X    X 

Abundance of rheophilic taxa  X   X 

Presence of invasive taxa X  X   

Relative abundance of invasive taxa (%)  X X   

Greece 

Relative abundance of insectivorous species larger than 100mm 
(feeding guild) 

X X  X  

Relative abundance of omnivorous species smaller than 100mm 
(feeding guild) 

X X  X  

Relative abundance of benthic species smaller than 150mm (feeding 
habitat guild) 

X X  X  

Relative abundance of potamodromous species (migration guild)  X X X   

Hungary 

Number of benthic species [lowland type] X  X   

Number of habitat generalists [highland type] X  X   

      
Number of pelagic species [lowland type] X  X   
Number of rheophilic species [highland type] X  X   
Number of non-native species [highland type] X  X   
Number of tolerant species [highland type] X  X   
Relative abundance of lithophilic species [highland type]  X X   
Relative abundance of non-native species [lowland type; highland 
type] 

 X X   

Relative abundance of pelagic species [lowland type]  X X   
Relative abundance of tolerant species [highland type]  X X   
Relative number of benthic species [lowland type] X  X   
Relative number of invertivorous-benthivorous species [highland type] X  X   
Relative number of lithophilic species [lowland type] X  X   
Relative number of metaphytic species [highland type] X  X   
Relative number of omnivorous species [lowland type] X  X   

Relative number of phytophilic species [lowland type] X  X   

Relative number of piscivorous species [lowland type] X  X   

Relative number of specialist species [lowland type] X  X   

Relative number of type-specific species [lowland type; highland type] X  X  X 

Italy 

Native species presence X    X 
Biological condition of the populations  X  X  
Presence and population structure of alien species X    X 

Latvia 

Abundance (ind./100m2) of species intolerant to oxygen depletion  X X X  
Relative number of species in % requiring lithophilic reproduction 
habitat (gravel spawners) 

X  X   

Number of species belonging to salmonid-dominated fish communities X  X  X 
Abundance (ind./100m2) of species requiring lithophilic reproduction 
habitat 

 X X X  

Number of rheophar species X  X   
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Country Metrics 
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Lithuania 

Number of intolerant species X  X  X 
Number of rheophilic species X  X  X 
Relative abundance of intolerant species  X X X  
Relative abundance of lithophilic species  X X X  
Relative abundance of omnivorous species  X    
Relative abundance of tolerant species  X    
Relative number of lithophilic species X  X   
Relative number of tolerant species X     

Netherlands 

Number indigenous diadromous species X  X   
Number indigenous limnophilic species X  X   
Number indigenous rheophilic species X  X   
Relative abundance of limnophilic species  X X   
Relative abundance of rheophilic species  X X   

Norway 
Abundance of species ≤ 150 mm (total length) intolerant to habitat 
degradation [Salmonid type] 

X X X X  

Poland 

Abundance of species intolerant to oxygen depletion [Salmonid type] X X X   
Maximum number of species (total fish species in sampling station) X     
Number of benthic species X    X 
Number of pelagic species X    X 
Number of typical large river species (pikeperch, asp, barbel, common 
bream, catfish) 

X  X X X 

Pielou's evenness index* X X    
Relative abundance of lithophilic species*  X X   
Relative abundance of alien species (prussian carp, common carp, 
amur sleeper, stone moroko, racer goby, monkey goby, tubenose 
goby, round goby, brown bullhead) 

 X    

Relative abundance of fish individuals with disease, tumors, fin 
damage and hybrids 

 X    

Relative abundance of indicator species (pike, sea trout, bitterling, 
rudd, vimba bream, nase, bullhead, river lamprey, Ukrainian brook 
lamprey) 

 X X   

Relative abundance of invertivorous species  X X   
Relative abundance of omnivorous species (excluding roach)  X    
Relative abundance of piscivores individuals (pike, pikeperch, asp, 
eel, catfish) 

 X    

Relative abundance of facultative predatory species (chubb, perch, 
brown trout, burbot)* 

 X X X  

Relative abundance of eutrophying species (roach, bleak, ide)  X X  X 
Relative abundance of roach**  X    
* metrics used exclusively for very large rivers with gravel bottom deposits 
** metrics used exclusively for very large rivers with sandy and muddy bottom deposits 

Portugal 

Relative abundance of native diadromous species (obligatory and 
non-obligatory) 

 X X  X 

Relative abundance of native freshwater individuals  X   X 
Relative abundance of exotic individuals (omnivorous and tolerant)  X    
Relative abundance of native potamodromous individuals  X   X 
Number of native species  X     

Romania 

Abundance of species ≤ 150 mm (total length) intolerant to habitat 
degradation [Salmonid type] 

X X X X  

Abundance of species intolerant to oxygen depletion [Salmonid type]   X   
Abundance of species requiring lithophilic reproduction habitat 
[Cyprinid type] 

X X   X 

Number of species requiring a rheophilic reproduction habitat 
[Cyprinid type] 

X X   X 

Slovakia Index of Equitability  X    
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Relative abundance of benthic species X X X X X 

Relative abundance of insectivorous species X X  X X 

Relative abundance of invasive species X X    

Relative abundance of lithophilic species X X X X X 

Relative abundance of phytophilic species X X X X X 

Relative abundance of piscivorous species X X  X  

Relative abundance of potamodrous species X X X X  

Relative abundance of rheophilous species X X X X X 

Relative abundance of salmonid species X X X X X 

Slovenia 

Biomass of all species (kg/ha)  X    

Biomass of indifferent/stagnophilic species (kg/ha) X X    

Relative biomass of rheopotamal species  X X  X 

Relative abundance of rheopotamal fish species older than age class I  X X X X 

Relative number of rheopotamal species X  X  X 

Spain 

Abundance of species ≤ 150 mm (total length) intolerant to habitat 
degradation [Salmonid type] 

X X X X  

Abundance of species intolerant to oxygen depletion [Salmonid type] X X X   
Abundance of species requiring lithophilic reproduction habitat 
[Cyprinid type] 

X X X   

Number of species requiring a rheophilic reproduction habitat 
[Cyprinid type] 

X  X   

Sweden 

Abundance of salmon and trout species  X X  X 

Relative abundance of lithophilic species X X X  X 

Relative abundance of tolerant species X X    

Relative number of intolerant species X  X   

Relative number of reproducing salmonid species   X X  

Relative number of tolerant species X     

 
Explanation on the compliance for national methods missing the parameter Age structure 

Age structure is a questionable parameter to be covered by fish assessment methods. Both the completed 

exercises on intercalibrating the fish fauna status classifications for wadeable rivers and for lakes have 

argued against the compulsory use of metrics addressing ‘age structure’ 23: 

(1) The ‘true’ age structure can only be assessed for a few, very frequent species (e.g., bream, roach and 

perch). For other fish species, the number of individuals caught is usually too low to determine impacts on 

the fish community. However, very frequent species are mostly insensitive to anthropogenic pressures. A 

pressure-response by changes in age structure or failure of reproduction is not expected, except at levels 

of very high pressure. 

(2) Fish reproduction success is prone to a very high natural variability. Reduced natural reproduction 

should not necessarily be a criterion for ecological assessment, as such reduced reproduction might well 

be of natural origin. 

(3) Acquisition of direct age data (that is ageing with scales or otoliths) is highly time consuming, 

expensive and uncertain. The gain of knowledge usually is low. 

 
23 See Ritterbusch, D., Argillier, C., Arle, J., Białokoz, W., Birzaks, J., Blabolil, P., Breine, J., Draszkiewicz-Mioduszewska, H., Jaarsma, N., 

Karottki, I., Krause, T., Kubečka, J., Lauridsen, T., Logez, M., Maire, A., Palm, A., Peirson, G., Říha, M., Szlakowski, J., Virbickas, T., 
Poikane, S. (2017) Water Framework Directive Intercalibration: Central-Baltic Lake Fish fauna ecological assessment methods; Part A: 
Descriptions of fish-based lake assessment methods; EUR 28022 EN; doi:10.2791/084375. 
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(4) Fish catch data is unreliable and strongly depends on small difference in sampling conditions (e.g., date 

and location). Chance or unknown factors might also play a major role (e.g., catch of a shoal of juveniles 

or not). 

(5) The key point of the concept ‘age structure’ is not the assessment of fish age, but the assessment of a 

failure in reproduction or development. ‘Age structure’ may not necessarily be the best method to 

indicate such failures; other metrics may much better cover this normative definition. 
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Compliance criterion 4 

“Assessment is adapted to intercalibration common types that are defined in line with the typological 

requirements of the WFD Annex II and approved by WG ECOSTAT.” (EC 2011) 

 

Compliance statement of the XGIG IC group 

The table below specifies the national types relevant for the assessment methods of each Member State. 

These national types were considered in the analytical approach for boundary comparison. 

Compliance criterion 4 is considered to be fully met by all national methods. 
 

 

Member State Relevant national type(s) 

Austria Very large rivers of >10,000 km2 catchment size (Danube) dominated by cobbles and gravel 

Belgium (Flanders) Only one relevant river >10,000 km2 (Meuse) 

Bulgaria National type R6: Bulgarian Danube River section from 845 to 376 km downstream, 469 km 
in total 

Croatia Very large lowland rivers on siliceous and calcareous bedrocks (Lower Mura, Middle Drava 
and Sava); Very large lowland rivers on siliceous bedrock (Lower Drava and Sava); Very 
large lowland rivers on siliceous bedrock (Danube) 

Czech Republic Lowland rivers (river type G)  - 8th and 9th Strahler stream order, up to 500 m a.s.l. 

Greece Five river sections with very large river conditions ( > 10,000 km2) all being lowland sand-
dominated river bed systems. 

Hungary Highland large and very large rivers (i.e. non-wadeable rivers >1,000 km2 catchment size) 
Lowland large and very large rivers (i.e. non-wadeable rivers >1,000 km2 catchment size) 
Hungarian Danube River section 

Italy Very large rivers of >10,000 km2 catchment size (only the Po River and a short stretch of the 
Tiber River are VLR) 

Latvia Very large sand-dominated rivers with cathment area > 10,000 km2 (national river type R7) 

Lithuania Sand-dominated very large rivers (>10,000 km2) 

Netherlands Slow-flowing rivers on sandy/clayey soil (<1 m km-1 slope, <50 cm s-1 flow velocity, silicious 
geology, >25 m width, >10,000 km2 catchment size) 
Freshwater tidal rivers on sandy/clayey soil (<1 m km-1 slope, <50 cm s-1 flow velocity, 
silicious geology, >25 m width, >10,000 km2 catchment size) 
Fast-flowing middle/lower course on sandy or gravel soil (<1 m km-1 slope, >50 cm s-1 flow 
velocity, silicious geology, >25 m width, >10,000 km2 catchment size) 

Norway Sand and gravel dominated very large rivers > 10,000 km2 with fish communities including 
Salmonidae, Cyprinidae, Esocidae, Percidae. Anadromous very large rivers dominated by 
Salmo salar and Salmo trutta are not included in this assessment exersise. 

Poland Very large rivers of >10,000 km2 catchment size, bottom deposits dominated by sandy and 
gravel channel substrate (with different size fractions); Very large rivers of >10,000 km2 
catchment size, bottom deposits dominated by sandy and muddy substrate 

Portugal There is only one river type of Large Rivers – Large Rivers Mediterranean. The number of 
LR waterbodies is small. LR waterbodies are located in rivers Minho, Tagus and Guadiana. 

Romania Seven different very large river types 

Slovakia Danube river: Very large rivers of >10,000 km2 catchment size with channel substrates 
dominated by gravel plus a dense network of side-arm system with substrates dominated by 
sand and mud. 
Non-wadable lowland sections of large rivers 1000 - 10000 km2 catchment size with 
substrates dominated by silt (organic matter), sand and/or gravel 

Slovenia Medium to large and “large rivers”, i.e. >1,000 km2 catchment size with channel substrates 
dominated by cobbles and gravels 

Spain Mediterranean large axes (river type category 117) 

Sweden Gravel-dominated very large rivers – Very large rivers of >10,000 km2 catchment size with 
channel substrates dominated by cobbles and gravels 
Sand-dominated very large rivers – Very large rivers of >10,000 km2 catchment size 
dominated by sandy channel substrate 
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Compliance criterion 5 

“The water body is assessed against type-specific near-natural reference conditions.” (EC 2011) 

 

Taken from the conceptual paper on large river bioassessment (Schöll et al. 2012a) on ‘reference 

conditions’ 

“Compared to smaller streams large rivers are relatively rare and exposed to substantial human influence 

for centuries. This is why none of the large rivers, at least in most of Europe, meet near-natural reference 

conditions anymore. Due to intensive anthropogenic use (e.g., discharge of industrial and municipal waste 

water and/or cooling water, power generation, navigation, commercial fishery, water extraction, 

reclamation of agricultural land, flood protection works) biological reference communities cannot be 

described satisfactorily. 

Referring to the historical communities the river once featured is possible for most of the economically 

relevant fish species in Rhine, Danube, Rhône, Seine or Elbe, but rather difficult for other biological 

elements. The historical invertebrate assemblages, for instance, can partly be reconstructed for the Rhine 

River due to scientific records dating from the early 20th century. But even then, detailed accounts about 

individual abundances and locations of the species are missing. Without reference material the historical 

species identification is doubtful since the taxonomic assignment may have changed significantly over the 

years for certain groups. 

Many of the once abundant and characteristic species of large rivers are extinct in most of Central Europe, 

their refugia have either completely disappeared or are too remote for natural recruitment (examples of 

macrozoobenthos genera extinct from the Rhine: Prosopistoma, Marthamea or Palingenia). Therefore, 

any re-establishment of the original biocoenosis remains unsuccessful. Since these taxa form part of the 

reference community, reaching high ecological status for large rivers by appropriate measures of 

revitalisation is basically impossible. However, the Water Framework Directive stipulates the achievement 

of good status or, in the case of most large rivers, good potential that depends on the definition of 

individual objectives in relation to the use of the rivers. 

On the other hand many non-native species have immigrated, are now well-established and cannot be 

removed easily without harming the environment. Especially the biological communities of large, 

navigable watercourses were restructured several times due to the invasion of non-natives in the last 100 

years. These synanthropic species are dispersed by shipping traffic and often occur in masses dominating 

the river communities. Strictly speaking, these biota are not part of the natural reference community, so 

how should they be considered in the assessment of ecological status? Here, European Member States 

have established different approaches.” 

 

Compliance statement of the XGIG IC group 

Despite the huge challenges to establish appropriate reference conditions for large rivers, the Member 

States demonstrated considerable creativity in defining sound assessment baselines. 

Compliance criterion 5 is considered to be fully met by all national methods. 
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Table: Overview on the national definitions of reference conditions. 

Member State 

Existing 
near-
natural 
sites 

Modelling 
Expert 
knowledge 

Historical 
data 

Least 
disturbed 
conditions 

Austria (X) X X X (X) 

Belgium (Flanders)   X X X 

Bulgaria   X X X 

Croatia   X X X 

Czech Republic (X)  X X X 

Greece X     

Hungary X (X)   X 

Italy   (X) X  

Latvia  X X X X 

Lithuania  X X X  

Netherlands   X X  

Norway   X X  

Poland X  X X X 

Portugal  X X X X 

Romania X X  X  

Slovakia   X X  

Slovenia (X)  X X X 

Spain X X X X  

Sweden X  X  X 

SUM 9 7 16 16 11 
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Table: Details on the national definitions of reference conditions. 

Member State Explanation 

Austria For large rivers there are no reference sites available; reference conditions were derived from 
excellent historical data, modelling fish species occurrence, and recent fish data and expert 
knowledge. 
Key source(s) to derive reference conditions: 

● Modelling (extrapolating model results) 

● Historical data 

● Expert knowledge 

Belgium 
(Flanders) 

Belpaire et al. (2000): For the barbel zone the Herk River in the Demer basin (Timmermans 
1957)24, the Abeek and Warmbeek (Maas basin) (Gilson et al. 1994a,b)25 were chosen as 
reference sites. 
Breine et al. (2004): Actual abiotic data were used to pre-classify the rivers (see boundary 
setting). 
Key source(s) to derive reference conditions: 

● Least Disturbed Conditions 

Bulgaria For Bulgarian Danube sector there are no reference sites available; reference conditions were 
derived from historical data, recent fish data and expert knowledge. 
Key source(s) to derive reference conditions: 

● Expert knowledge 

● Historical data 

● Least Disturbed Conditions 

Croatia Reference conditions were derived from historical data, recent fish data and expert knowledge. 
Key source(s) to derive reference conditions: 

● Expert knowledge 

● Historical data 

● Least Disturbed Conditions 

Czech Republic There are no real reference sites available for lowland rivers in the Czech Republic. For reference 
conditions, data from near-natural sites and least disturbed sites were used.  
In the selection of these places, the following criteria were used: pressure index  ≤  0,2 (national 
classification); river maintained at least some of dynamics of flow;  near natural shoreline, type-
specific fish species were considered;  all sites impacted by reservoirs were excluded. 
Key source(s) to derive reference conditions: 

● Expert knowledge 
● Historical data 
● Least Disturbed Conditions 

Greece HeFI (model-based index) was developed for all types of rivers, using reference conditions (no or 
slightly impacted sites). The model, based on these conditions, is used to predict the expected 
index score and compared with the observed score the EQR is derived. 
Key source(s) to derive reference conditions: 

● Existing near-natural reference sites 

● Modelling (extrapolating model results) 

Hungary Reference condition is given based on the summation of the highest metric scores for each metric 
in a given type. 
Key source(s) to derive reference conditions: 

● Existing near-natural reference sites 

● Modelling (to aid finding least-disturbed sites) 

● Least Disturbed Conditions 

Italy Reference conditions correspond to a community in which all expected indigenous species are 
present, all indigenous populations are in the best biological condition, with well-structured age 
classes, reproduction capabilities and correct demographic consistence, and there are no hybrids 
or alien species. 
The definition of the list of expected indigenous species is done using as key sources: 

● Historical data 

● Expert knowledge 

 
24 Timmermans, J. A. (1957) Estimation des populations piscicoles. Applications aux eaux courantes rhéophiles. Werken van het 
Proefstation van Waters en Bossen, Groenendaal-Hoeilaart; reeks D, 21: 1–96. 
25 Gilson, P., D. De Charleroy, J. Beyens & C. Belpaire (1994a) Visbestandsopname en natuurtechnische voorstellen voor de Abeek 
(Limburg). Instituut voor Bosbouw enWildbeheer, Groenendaal. IBW.Wb.V.R.93.018: 34 pp. 
Gilson, P., D. De Charleroy, J. Beyens & C. Belpaire (1994b) Visbestandsopname en natuurtechnische voorstellen voor de Warmbeek. 
Instituut voor Bosbouw en Wildbeheer, Groenendaal. IBW.Wb.V.R.93.019: 24 pp. 
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Latvia Reference conditions were defined by modelling (with generalized linear model) fish metrics with 
respect to pressures as regressors, using one model for each metric. Generalized linear models 
(GLM) were used to test dependence of fish metrics from pressures and to find reference 
conditions metrics. Pressures were ranked in categories from 1 to 5, using field measurements 
(nutrients, O2, BOD5) or expert opinion (hydrological alterations, morphological alterations, 
habitat degradation, accessibility (continuity)). Modelled reference conditions were calibrated with 
expert judgement. 

Lithuania Values of metrics of quality elements at reference conditions for very large rivers were 
extrapolated from those established in near-natural sites of large rivers (ca. 2,000-7,000 km2 
catchment size). Comparative analysis of the river sites, pre-classified to the same status class 
(good or moderate or poor) according to the same type and intensity of human pressure revealed, 
that there is no difference in the variance of values of metrics of physico-chemical elements 
among large and very large rivers. Therefore, we consider that values of physico-chemical 
elements in reference sites of very large rivers should theoretically be the same, as those 
established in near-natural sites of large rivers. The same analysis has been conducted with the 
fish index, and results were the same: variance of values of the fish index at river sites of the 
same status class (good or moderate or poor) do not differ among large and very large rivers. 
Considering that, description of reference conditions in very large rivers was extrapolated from 
that of large rivers. Similarity in fish species composition of large and very large rivers in Lithuania 
is also validated by historical data. Reference conditions in very large rivers according to physico-
chemical and hydromorphological elements are described below. 
Chemistry (average annual values): NO3-N ≤0.9 mg/l, NH4-N≤0.06 mg/l, Ntot≤1.4 mg/l, PO4-
P≤0.03 mg/l, Ptot≤0.06 mg/l, BOD7≤1.8 mg/l, O2 ≥9.5 mg/l. Hydrology: changes in the natural 
water flow ≤10%. Morphology: riverbed is natural (unregulated, no shore embankments), natural 
riparian vegetation covers at least 70% of the shoreline. Continuity: no artificial barriers for fish 
migration. 
Key source(s) to derive reference conditions: 

● Modelling (extrapolating model results) 

● Expert knowledge 

● Historical data 

Netherlands In the Netherlands there are no large rivers in near natural condition. The historical species 
composition of the rivers Rhine and Meuse is well known. Reference conditions for species 
richness are based on expert knowledge of the numbers of rheophilic, diadromous and limnophilic 
species. For abundance this is based on expert knowledge and a comparison to the historical 
situation around 1900. 
Key source(s) to derive reference conditions: 

● Expert knowledge 

Norway EFI+ was developed using reference conditions although they were not many for large rivers in 
Europe, and it has been a challenge that Norway does not have very large rivers in reference 
condition. In EFI+, a predective model based on these conditions has been used to predict the 
expected index and compared with the observed one. In addition, we have use the following 
sources to derive/assess reference conditions: 

● Historical data 

● Expert knowledge 

Poland Best available sites on very large rivers were used – located on unregulated stretches of rivers, 
with very good or good water quality index value. Additional expert knowledge, based on historical 
data, was used for diadromous species occurrence. Best available sites (with low hydro-
morphological and physico-chemical pressure) were affected by loss of diadromous fish species 
noted historically (due to one or more dams located below in the catchment). This caused that 
most of these sites were assessed by expert judgement as “moderately impacted”, and the Polish 
national method assessed those sites to a moderate ecological status. 
Key source(s) to derive reference conditions: 

● Existing near-natural reference sites – only few sites on very large rivers (San R., Bug R. 
Vistula R.) meet the criteria of undisturbed conditions for local and potamodromous species (no 
hydromorphological alterations, major part of the floodplain connected, no upstream reservoir 
influence, no barriers on large river stretches, no heavy fishery and angling pressure, at least 
good water quality). However these sites cannot be treated as reference for migratory species 
(due to barriers presence in catchment downstream). 

● Expert knowledge 

● Historical data 

● Least Disturbed Conditions 

Portugal Key source(s) to derive reference conditions: 
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● Expert knowledge (used to the final selection of the best available reference sites) 
● Historical data (historical data was considered for the identification of historical migratory 

species) 
● Least Disturbed Conditions (best available sites correspond to those with the lowest values of 

pressure variables that induced responses in the metrics proposed) 

Romania For large rivers there are no longer available reference conditions in situ. Best available sites (site 
in Least Disturbed Conditions) were identified and used. These were characterised by 
representative biological elements. The references are derived from metric variability at best 
available sites (e.g. 5th percentile value). Moreover, thanks to some historical data, an image most 
similar to reference conditions was created, for the biological communities from sites. Also 
statistical analysis was used. 
Key source(s) to derive reference conditions: 

● Least Disturbed Conditions 

● Modelling (extrapolating model results) 

Slovakia Expert knowledge, based on historical data, i.e. reconstruction of the fish community composition 
when no significant human disturbances occurred. This expert knowledge is based on a detailed 
review of 14 scientific papers on fish communities of the Slovak stretch of the Danube and its 
tributaries covering the period 1927-1976. 
Key source(s) to derive reference conditions: 

● Expert knowledge 

● Historical data 

Slovenia There are no reference sites available. For reference conditions, data from sites in least disturbed 
conditions (including near-natural sites) were used. In the selection of these places, we used the 
following criteria: class of hydromorphological alterations was ≤ 2 (national classification); river 
maintained at least some of dynamics of flow;  only native species were considered;  all sites 
below reservoirs closer than 2 km were excluded. 
Key source(s) to derive reference conditions: 

● Expert knowledge 

● Historical data 

● Least Disturbed Conditions 

Spain EFI+ was developed using reference conditions although they were not many for large rivers, 
especially in Southern Europe. A predective model based on these conditions has been used to 
predict the expected index and compared with the observed one. 
Key source(s) to derive reference conditions: 

● Existing near-natural reference sites 

● Modelling (extrapolating model results) 

● Expert knowledge 

● Historical data 

Sweden For large rivers there are reference sites available for our northern rivers where human impact 
today is mainly habitat degardation and fishing (some rivers lacks hydropower development). We 
used the VIX-multimetric index which had already defined reference sites from some of these 
large northern rivers. Expert knowledge, assisted with concentrations of Total-phosphorous and 
alkalinity, where available, was used to classify each site. Reference sites were identified using 
maximum values (1 or 2 out of maximum 5) of four impact categories (preclassified toxic or 
acidification impact, nutrients or organic input, morphological, hydrological impact). The 
classification was done according to the recommendations in the FAME and EFI-project. In all 601 
reference sites were used, whereof eleven in large rivers. 37 sites were situated in medium-sized 
rivers, i.e. with a catchment area of 1,000-10,000 km2. As the sampling procedure is restricted to 
wading in salmonid habitat it was concluded that the existing reference data set was sufficient.  
Key source(s) to derive reference conditions: 

● Existing near-natural reference sites 

● Expert knowledge 

● Least disturbed conditions 
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Compliance criterion 6 

“Assessment results are expressed as EQRs.” (EC 2011) 

 

Compliance statement of the XGIG IC group 

All national methods express their assessment results as EQRs (that are used in the analytical procedure 

for the boundary comparison and harmonisation). 

Compliance criterion 6 is thus considered to be fully met. 
 

 

 



A.3 Checking of WFD-compliance 

 

41 

Compliance criterion 7 

“Sampling procedure allows for representative information about water body quality/ecological status in space and time.” (EC 2011) 

Declaration on intercalibration feasibility 

The existing 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. 
 

 

Compliance statement of the XGIG IC group 

All national methods apply sampling procedures allowing for representative information about water body quality/ecological status in time and space. See table below for a 

detailed outline of the national sampling procedures. 

Compliance criterion 7 is considered to be fully met by all national methods. 
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Table: Details on the national sampling. 

Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

Austria 

Strip fishing 
(Schmutz et al. 

200126): in a 
river segment at 
least 25 strips 
are fished by 

boat (shoreline 
by wading is 
possible), at 
least three 
strips per 

habitat type, 
strip lengths: 

main channel at 
minimum 100-

300 m, 
shorelines at 
minimum 50-
100m each 

large rivers with 
mean depth >2 
m: additional 

methods 
mandatory (e.g. 

nets, trawls, 
echosounding 

gear, long lines, 
snorkelling) 

Electric fishing 
(main device) 

Main channel, 
Shorelines, 

Secondary and 
side channels, 

Isolated 
backwaters 
(partially), 
Mouth of 
tributaries 

Autumn preferred 
(depending on 

water level, 
temperatures and 

spawning 
seasons), March 

to December 
allowed 

One 
occasion 

per 
sampling 
season 

For sub-
parameters: 

species 
composition 

and structure of 
size classes 

one per 
location 

Strip fishing in 
non-wadeable 
rivers: at least 

25 strips and 30 
% of the 

sampled river 
segment, at 
least three 
strips per 

habitat-type (if 
available), for 
river segments 

< 2.5 km 
summed strip 
length at least 

segment length;  
for large rivers 

with mean 
depth > 2m: 
additional 
methods 

mandatory (e.g. 
nets, trawls, 

echosounding 
gear, long lines, 

snorkelling) 

Main channel at 
minimum 100-

300 m, 
shorelines at 
minimum 50-
100 m each 

Number of 
individuals per 

hectar 

Fish length, 
weight, 
partial 

remarks 
(injuries, 
marking, 
gender, 

parasites) 

 
26 Schmutz S., Zauner G., Eberstaller J. & Jungwirth M. (2001) Die Streifenbefischungsmethode: eine Methode zur Quantifizierung von Fischbeständen mittelgroßer Fließgewässer. Österreichs Fischerei 54: 14-27. 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

Belgium (Flanders) 

Fish 
assemblage 

data are 
obtained by 

electric fishing 
using a 5 kW 
generator with 
an adjustable 
output voltage 
of 300 to 500 V 

and a pulse 
frequency of 
480 Hz. The 
number of 

electric fishing 
devices and the 

number of 
hand-held 

anodes is two. 
Electric fishing 
is carried out in 

upstream 
direction over a 
distance of 100 
m (both banks). 

We use CEN 
approach as 
described in 

FAME 
manual27. 

Electric fishing 
River banks 
(2.5 m width) 

Never in winter 

One 
sampling in 
three or in 
six years 

No 
one per 
location 

Previously 
every 2 km, 
now reduced 

At present five 
sites in the 

Meuse 

Number of 
individuals (per 
m² or ha) and 

biomass 

Individual 
lengths (TL) 

Bulgaria 

All accessible 
habitats per site 

(multi-habitat 
sampling) with 

beach seine net 
combined with 

Electrofishing 
gear, Beach 
seine trawl, 
Drifting net 

Shorelines, 
Secondary and 
side-channels, 

Connected 
backwaters 

June to October 
(preferably), 
depending of 
water level 

One 
occasion 

per 
sampling 
season 

Not essential, 
but strongly 

recommended 

1 run per 
stretch, 
but in 
total at 
least 
15+3 

Sampling has 
to cover the 

actual habitat 
distribution of 
the sampling 

site with at least 

Minimum 
stretches to be 

sampled (all 
fishing 

occasions per 
site cumulated), 

Individual 
counts per area 

(number per 
ha) 

Length-
classes of 

fish  

 
27 Breine, J., Simoens, I., Haidvogl, G., Melcher, A., Pont, D., Schmutz, S. & the FAME Consortium (2005) Manual for the application of the European Fish Index - EFI. A fish-based method to assess the ecological status of 

European rivers in support of the Water Framework Directive. Version 1.1, January 2005. 81 pp. 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

boat 
electrofishing, if 

possible. 
Designated 

electrofishing 
transects 

should cover as 
many different 

habitats present 
as possible to 

provide 
representative 
sample for the 
10 km part of 

water course –  
at least 1.5 km. 

stretches three sampling 
strips (each 
min. 100 m 

long) for each 
habitat type. 

depending on 
river size and 

sampling 
methodology. 
Beach seine 
net: at least 

three stretches, 
total 100 m 

length. E-fishing 
by boat: at least 

five stretches 
during night, ten 
stretches during 

day, each 
stretch 100 m or 

more. Drifting 
nets (not 

mandatory) only 
when 

conditions/water 
levels are 

appropriate. 

Croatia 

Designated 
electrofishing 

transects 
should cover as 
many different 

habitats present 
as possible to 

provide 
representative 
sample for the 
10 km part of 
water course. 
For survey of 
large and very 
large rivers, a 

boat 
electrofishing in 

Electrofishing 
gear 

Shorelines, 
Secondary and 
side-channels, 

Connected 
backwaters 

Late Summer or 
early Autumn, 

when water level 
is at the lowest 

One 
sampling in 
three or in 
six years 

No 1 run 
One replicate 
per sampled 

habitat 

1,000 m of 
shoreline, 

covering 3,000 
m2 area 

Individual 
counts per area 

(number of 
individuals per 
square-metre) 

Total and 
standard 
length of 
individual 
specimens 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

downstream 
direction is 

used. The boat 
we use has a 

system of 
anodes which 

are closing 
electric field 

with surface of 
approximately 3 
m2 in which two 

persons 
simultaneously 
can catch fish 
with catchers 

and it is 
powered by 11 

kW 
electrofishing 

device. 

Czech Republic 

Stretches 
fishing in a river 
site at available 
nursery habitats 

are fished by 
wading 

(exceptionally 
by boat) stretch 
lengths 50-100 

m, 
(electrofishing, 
additionally fry 
beach seine in 
regulated sites 
above weirs) 

Electrofishing 
gear (main 

device) 

Shorelines 
(nurseries) 

Half of July to 
September 

One 
sampling 
in three 
or in six 
years 

No 1 run 
One replicate 
per sampled 

habitat 

100 m of 
shoreline 

nursery area 

Individual 
counts per 100 

m length of 
sampling 
lsection 

- 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

Greece 

Fish are 
sampled using 
electrofishing 

by boat (single 
run) of a total 
stretch length 
minimum of  
300m (but 

usually between 
400-600m) 
covering all 

representative 
habitats with 
depth <2m. A 

five-meter 
aluminum boat 

that holds a 
generator 

powered direct-
current 

electrofisher 
(EFKO, 8 kW, 
150–300/ 300–
600 V) with a 

hand-held 
netted ring 

anode of 40 cm 
diameter. The 

anode is 
frequently 
thrown to 

“surprise-catch” 
larger fish. All 

stunned fish are 
collected by the 
netted anode 

and by a 
second 

operator using 
a separate dip-

direct current, 
Electrofishing 

gear 

Main channel, 
Shorelines 

mainly July-
October 

One 
occasion 

per 
sampling 
season  

No 1 run not specified 

Minimum 300m 
stretch and 

400m2 area, 
covering all 

habitats 

Individuals per 
5cm length 

classes 

0+ 
individuals 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

net. After 
measurement 

and 
identification 
on-board (in-

net) all 
specimens are 

usually 
immediately 

released alive 
back to the 
river.This 

method has 
been practiced 

by a similar 
crew team (four 
to five persons 
on-board) since 

2007. 

Hungary 

The sampling 
site must be 

representative 
of the section’s 
meso-habitats. 
Electrofishing is 

carried out in 
the littoral zone 
with a generator 

driven device 
from a boat in 

relatively 
shallow habitats 

(allowed 
maximum depth 
is 1.5-2 m). The 

crew is 
comprised of at 

least two 
persons: one 

Electrofishing 
gear 

Main channel, 
Shorelines 

August to October 

One 
occasion 
per year 

(sampling 
season) 

The Danube as 
an extremely 
large river is 
surveyed by 
night time 

electric fishing 
in Hungary 

Single 
pass 

fishing is 
applied. 

Total of 500 
and 1000 m 

long 
electrofishing 

per site for 
large and very 
large rivers, 

which can be 
subdivided into 
subunits. The 
Danube differs 

from this 
protocol based 
on its extreme 
size. Here a 
minimum of 

5x500 m (2500 
m) long 

electrofishing is 
needed and 

Total of 500 and 
1000 m long 
electrofishing 

per site for large 
and very large 
rivers, which 

can be 
subdivided into 
subunits. The 
Danube differs 

from this 
protocol based 
on its extreme 
size. Here a 
minimum of 

5x500 m (2500 
m) long 

electrofishing is 
needed and 
night time 

Individual 
counts 

Fish length 
(still not 

compulsory) 
age class 0+ 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

for catching the 
fish with the 

anode and one 
for driving the 

boat. 
Continuous 

electrofishing is 
carried out for a 
total of 500 m 
long reach per 
site for large 

rivers and 1000 
m long reach 
for very large 

rivers by 
dipping the 

anode into the 
water at approx. 

2 m long 
intervals and 

pulling the 
anode towards 
the boat, while 
moving slowly 
ahead with the 

flow and 
controlling the 
boat with an 

oar, if 
necessary. Fish 
are stored in big 
plastic buckets 
filled with water 
during fishing. 

night time 
electrofishing is 

applied.  

electrofishing is 
applied. 

Italy 

Electrofishing 
wading near 
shore where 

possible. 
Electrofishing 

Electrofishing 
gear 

Main 
channel, 

Shorelines 

Late summer in 
Alpine region; 

Autumn in 
Mediterranean 

region 

One 
occasion 
per year 

(sampling 
season) 

no 

Single 
pass 

fishing is 
applied 

No information 
Depending on 

site, from ~ 400 
– 10,000 m2 

Individual 
counts 

Fish 
length 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

by boat in 
deeper areas. 
The sampling 

method is under 
revision by an 
experimental 

research 
project. 

Latvia 

Electrofishing 
near shore. If 

possible 
electrofishing 

by wading near 
shore or banks 

with hard 
bottom by 
wading.  

Direct current 
electrofishing 
gear with two 
kW generator 

Shorelines, 
main 

channel, 
banks, 

channels 
between 

islets 

June- September 
One per 

year 
No One 

2 – 5 pooled 
samples from 

different habitat 
at one site (if 

possible) 

Depending on 
site, from ~ 400 

– 2200 m2 

Number of 
individuals 

per 
sampling 

area, 
normalised 
to 100 m2, 
possible 

expression 
in time units 

Length, 
for part 

of catch - 
individual 
or pooled 

weight 

Lithuania 

Electrofishing: 
along 

shorelines of 
both banks and, 
when present, 
in the shoal on 
main channel; 

Multi-mesh 
bottom gill nets: 

placed at 
different places 

along 
shorelines and 

in the main 
channel, 

covering major 
habitats 

Electrofishing 
gear, Multi-mesh 

gill nets 

Main channel, 
Shorelines 

August – 
September 

One 
occasion 

per 
sampling 
season 

Multi-mesh gill 
nets are always 
placed during 

night time; 
however, the 
relevance  of 

night time 
fishing has not 
been studied. 

One no replicates 

Multi-mesh 
bottom gill nets: 
at least six units 
of 40 m length 

multi-mesh nets 
(coastal multi-
mesh gill nets; 

mesh sizes 
differ from CEN 

standard for 
lakes), placed 
for 12 h (night 

time). 
Electrofishing: 
at least 500 m 
length segment 

Individual 
counts per area 

Length and 
weight of 
individual 

specimens in 
sub-sample 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

Netherlands 

Electrofishing 
by boat (mesh-

size 15 mm; 
one or two 

anode 0.5 m; 
(P)DC); width 1 

m; length of 
sample: P10 = 
300 m, P90 = 

1790 m); Beam 
trawl by boat 

(mesh-size 20 
mm; width 3 m; 
length of haul: 
P10 = 958 m, 

P90 = 8560 m) 

Beam trawl, 
Electrofishing 
gear, Fyke net 

Main channel, 
Shorelines, 

Secondary and 
side-channels, 

Connected 
backwaters 

March-May; 
September-
November 

One 
occasion 
per year 

No 

1 run per 
site; 

multiple 
runs per 

water 
body 

Beam trawl: 
main channel 4-
17, shoreline 4-
17, backwaters 

4-
6;Electrofishing: 
shoreline 4-19; 
backwaters 2-6; 
All depending 
on the size of 

the water body 

1% of the open 
water surface 

area (main 
channel, 
shoreline, 
navigable 

backwaters). 
Side channel 
and shallow 

backwaters with 
electrofishing.  
Main channel 

(beam trawl) 1.4 
– 4.1 ha 

Shoreline 
(beam trawl) 1.4 

- 4.4 ha, 
(electrofishing) 

1.8 – 7.8 km 
Backwaters 

(beam trawl) 0.7 
– 1.4 ha, 

(electrofishing) 
1.0 – 2.6 km  

All total values 
per water body 
depending on 
the size of the 
water body. 

Individual 
counts per area 

(number per 
ha) 

Organism 
length 

Norway 
Boat 

electrofishing of 
shorelines 

Electrofishing by 
a special 

constructed 
electrofishing 

boat (www.smith-
root.com). Two 

anodes, 
sampling width 

ca. 3.5 m, 
sampling depth 

Representative 
sampling of all 

different 
habitat types 

within the 
site/waterbody: 
Shorelines (2.0 

m or 
shallower), 
connected 

August – October 
(water 

temperature 5-15 
oC) 

One 
sampling 
occasion 
per site  

per year, 
10-20 

stations per 
site 

Daytime 
sampling used 
in this exercise, 

but nighttime 
fishing should 
be considered 
in further work 

1 10-20 
4,100 – 26,000 
m2 per site per 

year 

Number of 
individuals per 

species 
Fish length 

http://www.smith-root.com/
http://www.smith-root.com/


A.3 Checking of WFD-compliance 

 

51 

Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

2.0 m and 
shallower, 7.5 
kW pulsator.  
Output: 500-

1000 V, 2.0-2.5 
DC, 60-120 Hz.   

backwaters, 
side-channels, 

but not 
tributaries) 

Typicically 10-
20 stations in 

each site. 
Catches of the 

stations 
merged for the 

whole site.  

Poland 

Sampling with 
boat, moving 

slowly 
downstream, 
ca. 3 m from 

the shore. 
Anode slowly 
deepened and 

removed by one 
person, while 
the second 

person catches 
fish with dip-net 

(5 mm mesh 
size) and third 
person drives 

the boat. Use of 
two anodes 

(and 5-person 
fishing team) is 

preferred for 
large rivers 
sampling, 

however some 
historical data 
obtained with 

one-anode 
fishing method 

Electrofishing 
gear 

Main channel, 
Shorelines, 

Secondary and 
side-channels, 

Connected 
backwaters 

mid-August – end 
of October 

One 
occasion 
per year 

no 1 

One combined 
sample should 
consist of sub-

samples in 
particular 

habitat types  
adequately to 
their share in 
water body 

surface. 

Minimal 
sampling 

stretches are: 
Shoreline – 

1000 m length 
(i.e. ca. 2000 

m2); Secondary 
and side-

channels – 250 
m length (i.e. 
ca. 500 m2); 
Connected 

backwaters – 
250 m length 

(i.e. ca. 500 m2) 

Individual 
counts per area 

(number of 
individuals per 

100 m2) 

Fish length 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

were also used 
for method 

testing. Fish are 
gathered in 

plastic 
container with 
aerated water, 
subsequently 

sorted into 
species, 

measured, 
weighted and 
released in a 

place of catch. 
River width and 
depth, as well 

as bottom 
substrate 

granulation are 
noted. 

Portugal 

Sampling 
includes 

electrofishing 
and multimesh 
gill nets. Main 

channel, 
shorelines, 

secondary and 
side-channels 
are sampled 

once per year, 
covering all 

relevant 
habitats. 

Electrofishing is 
done in three 

areas of 200 m, 
in a reach 10 
times the river 

Electrofishing 
gear and gill nets 

Main channel, 
Shorelines, 

Secondary and 
side-channels 

June-August 
One 

sampling 
per year 

No 1 

One sampling 
replicate. 

Electrofishing is 
done in three 

areas of 200 m, 
in a reach 10 
times the river 
width. Gillnets 
placed at the 

extremity of the 
reach 

600 m of 
electrofishing 
and at least 4 

multimesh 
gillnets, 2 

benthic and 2 
pelagic 

Relative 
abundance, as 
%; sampling 

pooled together 

Fish Length  
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

width. Gillnets 
are placed at 

the extremity of 
the reach 

Romania 

Sampling are 
generally taken 
from the boat, 

or in some 
cases hand-
held (where 

depth allows) 
from one or 
both banks 

(multi-habitat). 

Electrofishing 
gear 

Main channel 
May to June and 

September 

One 
sample 

every three 
years 

Yes, we are 
still colecting 
data about 

night fishing 
importance 

one 

Several 
replicates  

according to 
habitat type, 

depending on 
the widdh, 
length and 

depth   

Area sampled 
between 100m2 
and 7200 m2, 
depending on 

the widdh, 
length and 

depth 

Individual 
counts per area 

Fish length 

Slovakia 

Multi-habitat 
sampling, 
standard 

method of fish 
sampling using 

the 
electroshocking 
device from a 
boat combined 
with wading, 

where possible. 
Sampling must 
cover all meso-
habitat types 
(e.g. strong 

currents, riffles, 
deep water, 

shallows, 
stagnant water 

etc.) and/or 
microhabitat 

types 
(submerged 

trees, 
macrophytes, 

Electrofishing 
gear 

Main channel, 
Shorelines, 

Secondary and 
side-channels, 

Connected 
backwaters 

From late 
April/May to late 
October or early 

November, 
pending on 

weather 
conditions 

One 
Sampling 
occasions 

per 
sampling 
season 

yes 

1 run (but 
note the 
number 

of spatial 
replicates 

per 
sampling 
occasion) 

The Danube: 
Ten replicates 

per main 
channel and 

shorelines, plus 
at least one 

sampling in the 
secondary side-
channels and 

connected 
backwaters. 
Additional 
methods 

optional (e.g. 
nets, trawls, 

echosounding 
gear, e-DNA) 
Other rivers: 

three replicates 
per main 
channel 

5.000 m2 in 
main channel, 

1.000 m of 
shoreline, 1.000 

m2 in side-
channels and 
1.000 m2 in 
backwaters 

Catch per unit 
effort (CPUE), 

number of 
individuals per 

100 m2, number 
of individuals 

per 100 metres 

Fish length 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

open water, rip-
rap banks etc.). 
When wading, 
one anode is 

necessary per 
each 5-7 m 
width of the 

habitat. In other 
words, a habitat 

(e.g. a side-
arm) 10-14 m 
wide requires 
two anodes 

used 
simultaneously, 
a habitat 15-20 
m wide three 
anodes etc. 

Alternatively, if 
a sufficient 
number of 

anodes is not 
available, 5-7 m 
wide stripes are 

sampled 
subsequently 

one after 
another until the 
whole habitat is 

covered. 
Sampling from 
a boat is done 
at both banks, 

as well as in the 
open part of the 

habitat. 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

Slovenia 

 Strip fishing 
(Schmutz et al. 

200128). In a 
river segment at 

least 8 (low 
habitat 

diversity) or 12 
(high habitat 

diversity) strips 
are fished by 

boat according 
to habitat 
(sensu 

Podgornik & 
Urbanič 201529) 
coverage. Strip 

lengths: 50-
300 m. Sections 

with average 
water depth 

< 2 m. 

 Boat 
electrofishing 

gear 

 Main channel 
(including 

shorelines and 
connected 

backwaters) 

 Spring, summer, 
autumn. 

Appropriate 
season depends 

on the river due to 
hydrological 
conditions 

 One 
occassion 

no 
 One run 
per river 
stretch 

 At least 8 
stripes for river 
stretches with 
low habitat 
diversity (≤ 3 
habitats)  or at 
least 12 stripes 
for river 
stretches with 
high habitat 
diversity (> 3 
habitats). 

 Depends on 
the river stretch 
characteristics. 

Generally 
between 3,000 
m2 and 20,000 

m2. 

 Number of 
individuals per 

hectar. 

 Fish length, 
fish biomass. 

Spain 

Sampling with 
electroshocking 
device in all 
habitat types, 
wading in one 
or both banks 
and using boat 
if necesary. The 
sampling site 
must be 
representative 
of the 
waterbody 
habitat and 
reach at least 

Electrofishing 
gear 

Main channel, 
Shorelines 

Spring to Autumn 
One per 

three years 
no information 1 

Single replicate 
per sampled 

habitat 

Depending on 
the density of 
fish, habitat, 

river dimension 
(width), water 

depth 

Individual 
counts 

none 

 
28 Schmutz S., Zauner G., Eberstaller J. & Jungwirth M. (2001) Die Streifenbefischungsmethode: eine Methode zur Quantifizierung von Fischbeständen mittelgroßer Fließgewässer. Österreichs Fischerei 54: 14-27. 
29 Podgornik S., Urbanič G. (2015) Fish-based assessment of the ecological status of large rivers. Fisheries Research Institute of Slovenia and Institute for Water of the Republic of Slovenia, Ljubljana, 2015, 94pp. 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

100m2, being 
the length 10 
times the 
average width 
of the river  

Sweden 

Electrofisning 
by wading with 
DC-gear (bank-

based 
generator) with 

a two/three 
person crew 
according to 

Swedish 
standard. The 
sampled area 
should exceed 

100 m2, 
preferably 200 
m2. Sampling is 
done out to 0.7-
1 m depth. The 
habitat choosen 

is typically 
rearing and 
spawning 
habitat for 

Salmo trutta 
and S. salar, 
with stream 
velocities of 

DC Electrofishing 
gear 

Banks 
(shorelines) of 
main channel 

August to 
September 

(occasionally July 
or October) 

One 
occasion 

per 
sampling 
season 

No, for safety 
reasons. 

2-3 
Single replicate 

per sampled 
habitat 

>100 m2, 
preferrably 200 

m2 

Estimated 
densities per 

100 m2, based 
on individual 

counts 

None 
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Member State 
Short 
description 

Sampling 
device 

Sampled 
habitat 

Sampling 
month(s) 

Number of 
sampling 
occasions 
(in time) to 
classify 
site or 
area 

Is night-time 
fishing 
relevant for 
ecological 
status 
classification? 

Number 
of 
electro-
fishing 
runs 

Number of 
spatial 
replicates per 
sampling 
occasion to 
classify site or 
area 

Total sampled 
area or total 
sampling 
duration to 
classify site 

Record of 
abundance 
(unit) 

Other 
biological 
data 

0.2-0.7 m/s and 
har bottom 
substrate. 

Multiple runs 
are generally 
carried out 
(successive 
removal).  
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Compliance criterion 8 

“All data relevant for assessing the biological parameters specified in the WFD’s normative definitions are 

covered by the sampling procedure.” (EC 2011) 

 

Compliance statement of the XGIG IC group 

All data relevant for assessing the biological parameters specified in the WFD’s normative definitions are 

covered by the sampling procedure. See table above for a detailed outline of the national sampling 

procedures. 

Compliance criterion 8 is thus considered to be fully met by all national methods. 
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Compliance criterion 9 

“Selected taxonomic level achieves adequate confidence and precision in classification.” (EC 2011) 

 

Compliance statement of the XGIG IC group 

All Member States use species/species groups level to assess the ecological status using fish fauna. This 

taxonomic level is regarded to achieve adequate confidence and precision in classification. 

Compliance criterion 9 is thus considered to be fully met by all national methods. 
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A.4 Methods’ intercalibration feasibility check 

Typology 

Very large rivers were generally defined as running waters exceeding a total catchment area of 

10,000 km2. No typological differentiation was made for the intercalibration of national methods using 

fish fauna. Due to the benchmark standardization applied to the common metrics prior to boundary 

comparison (see explanations in Section B) typological differences were minimized. 

Pressures 

The national methods using fish fauna mainly indicate the effects of combined stressors (organic 

pollution/eutrophication, morphological degradation). This was demonstrated by all participating 

Member States using empirical pressure-impact analyses. The Combined Abiotic Pressure index (including 

parameters of diffuse and hydromorphological pressures) used in the intercalibration analysis was 

significantly correlated with the Intercalibration Common Multimetric index (ICMi; see Section B.1). The 

correlation of national methods and the ICMi can be regarded as an indirect empirical testing of their 

pressure-impact relationship. 

Assessment concept 

The existing 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. 
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PART B: Class boundary comparison and adjustment 

Part B of the report presents the data basis used for intercalibration, describes the development of the 

pressure index and the common metric selection including the multimetric index, specifies the benchmark 

standardisation applied to the data, and documents the comparison of national class boundaries of 

ecological status according to EC (2011). 

 

B.1 Data basis 
Data used in intercalibration were delivered by 19 countries participating with 23 assessment methods30 

in the exercise. These data were sampled within WFD monitoring programmes, covering 851 fish samples 

and supporting information at 526 sampling sites of very large rivers. The majority of data was compiled 

during the first attempt to intercalibrate the national fish methods for very large rivers. Details about the 

data basis have also been documented in Birk et al. (2018)31. 

Table: Overview of national data used in the intercalibration exercise. 

Country Method abbreviation Number of sampling sites Number of samples 

Austria AT_FIA 9 24 

Belgium (Flanders) BE_IBI 19 73 

Bulgaria BG_BRID 15 15 

Croatia HR_CFILR 24 24 

Czech Republic CZ_CZI 10 16 

Greece GR_HeFI 31 78 

Hungary 
HU_HMMFI_HLR 9 9 

HU_HMMFI_LLR 23 23 

Italy 
IT_NISECI_ALP 6 6 

IT_NISECI_MED 2 2 

Latvia LV_LVFI 17 17 

Lithuania LT_LZI 11 17 

Netherlands NL_NLFILR 5 41 

Norway NO_EFI 6 15 

Poland PL_IBI_PL 100 100 

Portugal PT_F_IBIP - GR 36 46 

Romania 
RO_EFI_boat 12 26 

RO_EFI_wading 18 49 

Slovakia SK_FIS 10 10 

Slovenia SI_SIFAIR_VR 12 12 

Spain 
ES_EFI_boat 6 6 

ES_EFI_wading 2 2 

Sweden SE_VIX 43 240 

 
Biological data 

The biological data included the taxonomic composition and abundance of fish sampled and processed 

according to national standards. Samples were taken between 1976 and 2021. The countries assessed 

each biological sample they provided, delivering an Ecological Quality Ratio score (EQR) according to their 

national assessment method to be intercalibrated. 

 
30 Hungary, Italy, Romania and Spain participated each with two method variants in the intercalibration exercise. These variants differ 
in the relevant type of very large river or the sampling method, and were included as separate methods into the intercalibration 
exercise. 
31 Birk, S., Böhmer, J., Schöll F. (2018) XGIG Large River Intercalibration Exercise - Fish Fauna: Summary of the achievements and open 
issues, 37 pp. DOI: 10.13140/RG.2.2.34617.26728. 

https://www.researchgate.net/publication/323512131_XGIG_Large_River_Intercalibration_Exercise_-_Fish_Fauna_Summary_of_the_achievements_and_open_issues
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Pressure data 

Pressure data used to quantify the anthropogenic stressors acting at the sampling site covered eight 

hydromorphological parameters and one physico-chemical parameter from Pont et al. (2009)32, graded 

into three modalities (see Table below). Parameter values were derived from national expert judgement. 

To increase the number of sites per modality for each pressure and improve the comparability between 

countries, the two modalities ‘significant’ and ‘strong’, which were originally delivered by the national 

experts, have been combined. The two pressures ‘Hydropeaking” and ‘Water abstraction’ were combined 

into one pressure ‘Water flow alteration’. Based on the results of the pressure-impact analysis (see 

below), the pressures ‘Barriers segment’ and ‘Significant fisheries’ have been excluded from the 

intercalibration exercise. 

Table: Pressure parameters and modalities used in the intercalibration exercise 

Pressure parameter Description 1 2 3 

Channelisation 
Assessment of embankments, cross section alterations and 

flow velocity increase 
no slight strong 

Impoundment Assessment of impoundments, flow velocity reduction no slight strong 

Water flow alteration 
Hydropeaking, alteration of the hydrograph, assessment of 

water abstraction 
no slight strong 

Upstream dams 
influence 

Influence of dam located upstream on the site itself (flow 
regulation, temperature, sedimentation, reservoir flushing, 
…) 

no slight strong 

Riparian vegetation 
alteration 

Direct alteration of the riparian vegetation (i.e. adjacent natural 
vegetation appropriate to the type and geographical location 
of the river) 

no slight strong 

Barriers catchment 
Presence of downstream artificial barriers on the catchment 

scale 
no slight strong 

Lateral connectivity 
impairment 

Presence of dyke for flood protection impairing lateral 
connectivity 

no slight strong 

National water quality 
index 

National water quality index at segment scale no slight strong 

Channelisation 
Assessment of embankments, cross section alterations and 

flow velocity increase 
no slight strong 

 
B.2 Data analysis 
Step 1: Piecewise linear transformation of national EQRs (EQR_PCW) 

All national indices values and the boundaries were transformed using a piecewise function (i.e., all 

ecological classes have the same width) and the ecological boundaries between classes Bad (B), Poor (P), 

Moderate (M), Good (G) and High (H) were the same for all methods: 0.2 (P/B), 0.4 (M/P), 0.6 (G/M) and 

0.8 (H/G), respectively. 

Step 2: Testing the pressure-impact relationship 

The transformed national EQR values (EQR_PCW) were pooled, and their responses to the different 

pressures were tested by Analysis of Variance (ANOVA). All tests were highly significant (see Table below). 

Step 3: Developing an Intercalibration Common Metric 

Similar to other completed fish intercalibration exercises33,34, the Intercalibration Common Metric was 

developed on the basis of a combination of pressures provided at each site by the national experts: The 

 
32 Pont, D., Beers, M., Buijse, T., Delaigue, O., Ferrera, T., Jepsen, N., Kovac, V., Schabuss, M., Segurado, P., Schuetz, C. & T. Vehanen, 
(2009) River Fish Intercalibration Group WFD Intercalibration Phase 2 – Milestone 1 Report. September 2009: 48 pp. 
33 Lepage, M., Harrison, T., Breine, J., Cabral, H., Coates, S., Galván, C., García, P., Jager, Z., Kelly, F., Mosch, E.C., Pasquaud, S., Scholle, 
J., Uriarte, A., Borja, A. (2016) An approach to intercalibrate ecological classification tools using fish in transitional water of the North 
East Atlantic. Ecol. Indic. 67, 318–327. 
34 Poikane, S., Ritterbusch, D., Argillier, C., Białokoz, W., Blabolil, P., Breine, J., Jaarsma, N.G., Krause, T., Kubečka, J., Lauridsen, T.L., 
Nõges, P., Peirson, G., Virbickas, T. (2017) Response of fish communities to multiple pressures: Development of a total anthropogenic 
pressure intensity index. Sci. Total Environ. 586, 502–511. 
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ICM Habitat Quality Index (ICM HQI). This estimation of the habitat quality was simply defined as the 

inverted intensity of the combined pressures. 

Table: Results of the (one-way ANOVA) for the three modalities of the nine pressure parameters against the 
combined dataset of transformed national EQRs. 

Pressure parameter 
Number of modalities Significance 

level 1_No 2_Slight 3_Strong 

Channelisation 308 326 217 < 0.001 

Impoundment 667 82 102 < 0.001 

Water flow alteration 491 233 127 < 0.001 

Upstream dams influence 615 114 122 < 0.001 

Riparian vegetation alteration 383 258 210 < 0.001 

Navigation intensity 636 132 83 < 0.001 

Barriers catchment 542 122 187 < 0.001 

Lateral connectivity impairment 360 251 240 < 0.001 

National water quality index 275 354 222 < 0.001 

 

The selection of pressures combined to define the ICM HQI was based on the following criteria: 

• The pressure for which there was no significant pressure-impact relationship is excluded (‘significant 

fisheries’). 

• Based on the feedback from the national experts at the meeting in June 2021, at least one metric 

describing connectivity was selected. 

• The correlation (R Pearson coefficient) between ICM HQI and the National Fish Index values 

expressed in transformed EQR values must be ≥0.5 (see EC 2011). 

Based on these criteria, the nine pressure parameters presented above were selected: Channelisation, 

Impoundment, Riparian vegetation alteration, Lateral connectivity impairment, National water quality 

index, Water flow alteration, Upstream dams influence, Navigation intensity, and Barriers catchment. 

A multiple correspondence analysis (MCA) was used to summarize the relationships between the nine 

selected pressure types. The first factor explained 29.5 % of the total inertia. It contrasted for each of the 

nine pressures the sites associated with the modalities "1_no" and "3_strong". The second axis (21.8 % of 

the total inertia) was essentially linked to the intermediate modalities "2_slight". These intermediate 

modalities have coordinates between the two others on the first axis. 

Hence, the first axis of the MCA was considered as an index of habitat quality and is used as common 

metric (ICM HQI). It varies inversely to the pressure score (see figure below). 

 



B Class boundary comparison and adjustment 

 

64 

 
 

Figure: Distribution of the modalities of the nine pressure parameters along the first MCA axis. 
Lower part: coordinates of the sampling sites along the first MCA axis. 

 

Step 4: Regression of national EQR values against ICM HQI (before ‘benchmark standardisation’) 

The linear regression analysis of the transformed national EQR values (EQR_PCW) against the Common 

Intercalibration Metric (ICM HQI) revealed a correlation coefficient of R=0.54 and a highly significant 

regression slope and intercept (see figure and table below). 

 
Figure: Regression of transformed national EQR values (EQR_PCW) against ICM HQI (N=851). 

Note: This regression is BEFORE benchmark standardisation and was thus NOT used for boundary comparison. 
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Table: Regression coefficients of the linear model (ICM HQI on transformed national EQR values) 
Note: This regression is BEFORE benchmark standardisation and was thus NOT used for boundary comparison. 

 Estimate Std Error t value Pr (>|t|) 

Intercept - 0.713 0.048 14.94 < 0.001 

Slope 1.592 0.085 18.71 < 0.001 

 

Step 5: Benchmark standardisation 

Benchmark standardisation (Birk et al. 201335, Poikane et al. 201536) identifies and removes differences 

among national biological data that are not caused by anthropogenic pressure but by systematic 

discrepancies due to different methodology, biogeography, typology etc. If such differences are ignored, 

they may have an overriding effect on the comparability exercise. 

The response of each the different national fish methods to the pressures featured insufficient/absence of 

reference sites and an incomplete gradient. There was nevertheless a significant common response of all 

methods to the Habitat Quality Index which can be used as a common metric based on pressure intensity. 

We concluded that the only possible procedure to intercalibrate the national methods is the continuous 

benchmarking (Birk et al. 2013). For this, the following detailed procedure was performed: 

• Standardisation of the ICM between countries (‘offset correction’, Birk et al. 201837, see figure 

below). This standardisation was justified by the fact that the effective effect of pressures on the fish 

community and the national EQR values could vary from one country to another due to difference in 

land cover, population densities and/or river types. 

• As the EQRs did not cover the whole gradient of the ICM (or at least a sufficient range), it was not 

possible to check that the regression line of one national method was parallel to the common 

regression line all along the pressure gradient. We hypothesized that there was no interaction 

between national EQR and ICM, i.e. only an additional country effect on the values of the ICM. 

• For each national method, the offset was computed as the difference between the mean ICM values 

predicted on the common regression line and the mean of the observed ICM values for the different 

national samples. This difference was subtracted to each of the ICM pressure values of the 

considered national method and a new linear model was fitted (see table below). 

 

 
Figure: Schematic representation of the procedure of ‘continuous benchmarking’ carried out in the fish 

intercalibration exercise. 

 

 
35 Birk, S., Willby, N.J., Kelly, M., Bonne, W., Borja, A., Poikane, S. & W. v. d. Bund (2013) Intercalibrating classifications of ecological 
status: Europe’s quest for common management objectives for aquatic ecosystems. Science of The Total Environment, 454-455: 490–
499. 
36 Poikane, S., Birk, S., Böhmer, J., Carvalho, L., Hoyos, C. De, Gassner, H., Hellsten, S., Kelly, M., Lyche Solheim, A., Olin, M., Pall, K., 
Phillips, G., Portielje, R. Ritterbusch, D., Sandin, L., Schartau, A.-K., Solimini, A.G., v. d. Berg, M., Wolfram, G. & W. v. d. Bund (2015) A 
hitchhiker’s guide to European lake ecological assessment and intercalibration. Ecological Indicators, 52: 533–544. 
37 Birk, S., Böhmer, J., Schöll, F., Poikane, S. (2018) Intercalibrating the national classifications of ecological status for very large rivers in 
Europe - Biological Quality Element: Benthic Invertebrates. EUR 29341 EN. Luxembourg. https://doi.org/10.2760/443119 
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Table: Offset correction coefficients for each national method in ICM HQI units. 
See Annex 3 for the range of ICM HQI per country before and after offset correction. 

Method Offset Value Method Offset Value 

CZ_CZI -0.789 IT_NISECI_ALP -0.108 

AT_FIA -0.646 HU_HMMFI_HLR -0.024 

NL_NLFILR -0.615 HU_HMMFI_LLR 0.018 

NO_EFI -0.573 SK_FIS 0.088 

SI_SIFAIR_VR -0.514 GR_HeFI 0.097 

HR_CFILR -0.452 ES_EFI_wading 0.149 

RO_EFI_wading -0.408 PT_F_IBIP - GR 0.159 

IT_NISECI_MED -0.277 BE_IBI 0.182 

RO_EFI_boat -0.235 LT_LZI 0.276 

PL_IBI_PL -0.202 SE_VIX 0.372 

BG_BRID -0.165 LV_LVFI 0.375 

ES_EFI_boat -0.128   

 

Step 6: Regression of national EQR values against ICM HQI (after ‘benchmark standardisation’) 

The linear regression analysis of the transformed national EQR values against the benchmark standardised 

Common Intercalibration Metric revealed a correlation coefficient of R=0.53 and a highly significant 

regression slope and intercept (see figure and table below). See Annex 4 for the position of national 

sampling points in the combined dataset. 

  

 
Figure: Regression of transformed national EQR values (EQR_PCW) against benchmark standardised 

ICM HQI (N=851). Prediction intervals at p = 95% (blue lines) and p = 99% (black lines). 
Note: This regression is AFTER benchmark standardisation and was thus used for boundary comparison. 
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Table: Regression coefficients of the linear model (benchmark standardised ICM HQI on transformed 
national EQR values). 
Note: This regression is AFTER benchmark standardisation and was thus used for boundary comparison. 

 Estimate Std Error t value Pr (>|t|) 

Intercept -0.457 0.034 -13.43 < 0.001 

Slope 1.101 0.061 18.12 < 0.001 

 

 

 
Figure: Further details on the regression analysis of transformed national EQR values (EQR_PCW) against 

benchmark standardised ICM HQI (N=851). 
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Step 7: Comparison of national good-moderate (G/M) boundaries 

The following procedure was performed to compare the national G/M boundaries: 

• For a national method with sufficient samples in a window around the G/M boundary (EQR_PCW 

between 0.50 and 0.70), the average difference between the observed and predicted ICM HQI values 

was calculated (local residuals of the joint regression) and used to calculate the ICM HQI value 

corresponding to the G/M boundary (0.60), and the EQR values of a fourth class below (0.55) and 

above (0.65) this G/M boundary. 

• The Global Mean View of the G/M boundary is the average value of all national G/M boundary 

expressed in ICM HQI. 

• If the ICM HQI predicted value of a national G/M boundary is less than a quarter of a class below the 

Global Mean View or less than a quarter of a class above the Global Mean View, the national 

boundary is comparable to the Global Mean View. 

• If the ICM HQI predicted value of a national G/M border is more than a quarter class lower than the 

Global Mean View, the national border shall be adjusted. 

• If the ICM HQI predicted value of a national G/M border is more than a quarter of a class higher than 

the Global Mean View, the Member State has the option of moving it downwards, but without 

obligation. 

All methods with at least three samples in the intercalibration window (0.50 to 0.70 EQR_PCW) were 

intercalibrated. The aim was to give as many Member States as possible the opportunity to compare their 

limits with those of others. Nevertheless, these results should be treated with caution when the number 

of samples is small. 

The intercalibration of the H/G boundary (see below) and of the M/P boundary (see Annex 7) followed the 

same procedure but considering samples having EQR_PCW values within the windows 0.70 – 0.90 and 

0.30 – 0.50, respectively. 

 

B.3 Results 
Good-moderate (G/M) boundary 

The computation of the Global Mean View of the good-moderate boundary expressed in EQR HQI is based 

on EQR_PCW values of the 19 national methods having at least three samples with an EQR_PCW values 

comprised between 0.5 and 0.7 (intercalibration ‘window’, 0.6 ± 0.1). The Global Mean View is the mean 

value of the 19 G/M boundaries expressed in ICM HQI. 

Remarks: 

• Methods with less than three samples within the EQR_PCW interval 0.5 – 0.7 were not considered 

for the definition of the Global Mean View (IT_NISECI_ALP, IT_NISECI_MED, NL_NLFILR). 

• Five methods have a G/M boundary of more than a fourth of a class below the Global Mean View 

(BE_IBI, ES_EFI_boat, GR_HeFI, RO_EFI_boat, SK_FIS). Their boundaries must be adjusted. 

• One method has a G/M boundary located at a fourth of class lower than the Global Mean View 

(RO_EFI_wading) (no obligation to adjust). 

• Seven methods have a G/M boundary within a fourth of class around the Global Mean View. 

• Five methods have a G/M boundary of more than a fourth of a class over the Global Mean View. 
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Figure: Good-moderate boundary positions (black dots) and permitted deviation (blue bars) of the 19 

national assessment methods, expressed in units of the ICM HQI (=Intercalibration Common Metric). The 
vertical blue line represents the Global Mean View. 
Note: These 19 methods have at least three samples within the EQR_PCW interval 0.5 – 0.7. 

 

The detailed results are presented in the two following tables. The second table indicates the minimum 

value of the G/M boundary (expressed in raw value and EQR ratio value) needed to locate the G/M 

boundary at less than a fourth of class around the Global Mean View. 
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Table: Good-moderate boundary values of the national methods expressed in ICM HQI units. 
Methods falling below the required standard are highlighted in yellow. 
Methods with empty fields in the last columns have not been intercalibrated (for this boundary). 
country_method: Method name 
Nb_sample: Number of samples with EQR_PCW values >= 0.5 and <= 0.7 
G_M_EQR_PCW_INITIAL: Value of initial GM boundary after piecewise transformation in the EQR fish index values (0.60) 
G_M_ICM_boundary: ICM HQI value corresponding to the initial GM boundary (EQR_PCW) 
G_M_ICM_lower: ICM HQI value corresponding to an EQR_PCW value of 0.55 (one quarter of a class width below 0.60) 
G_M_ICM_upper: ICM HQI value corresponding to an EQR_PCW value of 0.65 (one quarter of a class width over 0.60) 
G_M_ICM_common: mean ICM HQI value of the GM boundaries of the national methods expressed in ICM HQI (Global Mean View)  
intercal: RTelative position of the GM boundary under consideration in relation to the Global Mean View: more than a quarter of a 
class below (below), no more than a quarter of a class below or above (yes), more than a quarter of a class above (above)  
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AT_FIA 4 0.60 0.256 0.201 0.311 0.248 yes 

BE_IBI 28 0.60 0.061 0.006 0.116 0.248 below 

BG_BRID 10 0.60 0.193 0.138 0.248 0.248 yes 

CZ_CZI 7 0.60 0.250 0.195 0.305 0.248 yes 

ES_EFI_boat 3* 0.60 0.162 0.107 0.217 0.248 below 

ES_EFI_wading 1 0.60 - - - - - 

GR_HeFI 8 0.60 0.145 0.090 0.200 0.248 below 

HR_CFILR 9 0.60 0.408 0.353 0.463 0.248 over 

HU_HMMFI_HLR 3 0.60 0.428 0.373 0.483 0.248 over 

HU_HMMFI_LLR 16 0.60 0.263 0.208 0.318 0.248 yes 

IT_NISECI_ALP 1 0.60 - - - - - 

IT_NISECI_MED 0 0.60 - - - - - 

LT_LZI 7 0.60 0.387 0.331 0.442 0.248 over 

LV_LVFI 6 0.60 0.263 0.208 0.318 0.248 yes 

NL_NLFILR 1 0.60 - - - - - 

NO_EFI 3 0.60 0.274 0.219 0.329 0.248 yes 

PL_IBI_PL 35 0.60 0.281 0.226 0.336 0.248 yes 

PT_F_IBIP - GR 18 0.60 0.312 0.257 0.367 0.248 over 

RO_EFI_boat 11 0.60 0.147 0.092 0.202 0.248 below 

RO_EFI_wading 14 0.60 0.190 0.135 0.245 0.248 yes 

SE_VIX 110 0.60 0.370 0.315 0.425 0.248 over 

SI_SIFAIR_VR 5 0.60 0.258 0.203 0.313 0.248 yes 

SK_FIS 3* 0.60 0.059 0.004 0.114 0.248 below 

* very low number of samples within the interval 0.5 – 0.7 



B Class boundary comparison and adjustment 

 

71 

Table: Indication of the minimum value of the good-moderate boundary (expressed in raw value and EQR 
ratio value) needed to locate the good-moderate boundary at less than a fourth of class around the 
Global Mean View 
country_method: Method name 
intercal: Relative position of the GM boundary under consideration in relation to the average ICM boundary: more than a quarter 
of a class below (below), less than a quarter of a class below or above (yes), more than a quarter of a class above (above)  
G_M_RAW_INITIAL: Value of initial GM boundary in raw fish index values 
G_M_EQR_INITIAL: Value of initial GM boundary in EQR fish index values 
G_M_EQR_ratio_SIMUL_min: Minimum value of the GM boundary (expressed in EQR) to be within a quarter class distance 
G_M_RAW_SIMUL_min: Minimum value of the GM boundary (expressed in raw fish index value) to be within a quarter class 
distance 
G_M_EQR_ratio_SIMUL_max: maximum value of the GM boundary (expressed in EQR) to be within a quarter class distance 
G_M_RAW_SIMUL_max: maximum value of the GM boundary (expressed in raw fish index value) to be within a quarter class 

distance 
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AT_FIA yes 2.499 0.625 0.563 2.749 0.675 2.298 

BE_IBI below 29 0.656 0.805 33.783 0.909 37.135 

BG_BRID yes 60 0.600 0.600 60 0.712 71.25 

CZ_CZI yes 0.60 0.600 0.550 0.550 0.640 0.640 

ES_EFI_boat below 0.56 0.560 0.614 0.614 0.774 0.774 

ES_EFI_wading - 0.65 0.650 - - - - 

GR_HeFI below 0.60 0.600 0.650 0.650 0.740 0.740 

HR_CFILR over 0.60 0.600 0.410 0.41 0.500 0.500 

HU_HMMFI_HLR over 32.201 0.600 0.389 26.553 0.479 28.986 

HU_HMMFI_LLR yes 39.601 0.601 0.541 37.47 0.631 40.713 

IT_NISECI_ALP - 0.265 0.265 - - - - 

IT_NISECI_MED - 0.322 0.322 - - - - 

LT_LZI over 0.72 0.720 0.447 0.447 0.586 0.586 

LV_LVFI yes 0.66 0.660 0.602 0.602 0.692 0.692 

NL_NLFILR - 0.60 0.600 - - - - 

NO_EFI yes 0.755 0.755 0.666 0.666 0.771 0.771 

PL_IBI_PL yes 0.688 0.688 0.622 0.622 0.704 0.704 

PT_F_IBIP - GR over 0.60 0.600 0.500 0.500 0.590 0.590 

RO_EFI_boat below 0.562 0.562 0.651 0.651 0.810 0.810 

RO_EFI_wading below 0.655 0.655 0.669 0.669 0.796 0.796 

SE_VIX over 0.467 0.467 0.313 0.313 0.399 0.399 

SI_SIFAIR_VR yes 0.60 0.600 0.542 0.535 0.638 0.604 

SK_FIS below 0.571 0.571 0.661 0.661 0.740 0.740 
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High-good (H/G) boundary 

The computation of the Global Mean View of the high-good boundary expressed in EQR HQI is based on 

EQR_PCW values of the 10 national methods having at least three samples with an EQR_PCW values 

comprised between 0.7 and 0.9 (intercalibration ‘window’, 0.8 ± 0.1). The Global Mean View is the mean 

value of the 10 H/G boundaries expressed in ICM HQI. 

 
Figure: High-good boundary positions (black dots) and permitted deviation (blue bars) of the 10 national 

assessment methods, expressed in units of the ICM HQI (=Intercalibration Common Metric). The vertical 
blue line represents the Global Mean View. 
Note: These 10 methods have at least three samples within the EQR_PCW interval 0.7 – 0.9. 
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SE_VIX
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-0.2 0.2 0.4 0.6 0.8
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Table: High-good boundary values of the national methods expressed in ICM HQI units. 
Methods falling below the required standard are highlighted in yellow. 
Methods with empty fields in the last columns have not been intercalibrated (for this boundary). 
country_method: Method name 
Nb_sample: Number of samples with EQR_PCW values >= 0.7 and <= 0.9 
H_G_EQR_PCW_INITIAL: Value of initial H/G boundary after piecewise transformation in the EQR fish index values (0.80) 
H_G _ICM_boundary: ICM HQI value corresponding to the initial HG boundary (EQR_PCW) 
H_G _ICM_lower: ICM HQI value corresponding to an EQR_PCW value of 0.75 (one quarter of a class width below 0.80) 
H_G _ICM_upper: ICM HQI value corresponding to an EQR_PCW value of 0.85 (one quarter of a class width over 0.80) 
H_G _ICM_common: mean ICM HQI value of the HG boundaries of the national methods expressed in ICM HQI (Global Mean View) 
intercal: RTelative position of the HG boundary under consideration in relation to the Global Mean View: more than a quarter of a 
class below (below), no more than a quarter of a class below or above (yes), more than a quarter of a class above (above)  

 

co
u

n
tr

y_
m

et
o

d
 

N
b

_s
am

p
le

 

H
_G

_E
Q

R
_P

C
W

_I
N

IT
IA

L
 

H
_G

_I
C

M
_b

o
u

n
d

ar
y 

H
_G

_I
C

M
_l

o
w

er
 

H
_G

_I
C

M
_u

p
p

er
 

H
_G

_I
C

M
_c

o
m

m
o

n
 

in
te

rc
al

 

AT_FIA 0 0.8 - - - - - 

BE_IBI 0 0.8 - - - - - 

BG_BRID 1 0.8 - - - - - 

CZ_CZI 3 0.8 0.374 0.319 0.429 0.335 yes 

ES_EFI_boat 0 0.8 - - - - - 

ES_EFI_wading 0 0.8 - - - - - 

GR_HeFI 1 0.8 - - - - - 

HR_CFILR 9 0.8 0.209 0.154 0.264 0.335 below 

HU_HMMFI_HLR 4 0.8 0.409 0.354 0.464 0.335 over 

HU_HMMFI_LLR 5 0.8 0.501 0.446 0.556 0.335 over 

IT_NISECI_ALP 0 0.8 - - - - - 

IT_NISECI_MED 0 0.8 - - - - - 

LT_LZI 2 0.8 - - - - - 

LV_LVFI 0 0.8 - - - - - 

NL_NLFILR 0 0.8 - - - - - 

NO_EFI 6 0.8 0.071 0.016 0.126 0.335 below 

PL_IBI_PL 0 0.8 - - - - - 

PT_F_IBIP - GR 10 0.8 0.221 0.165 0.276 0.335 below 

RO_EFI_boat 6 0.8 0.147 0.092 0.202 0.335 below 

RO_EFI_wading 18 0.8 0.507 0.452 0.562 0.335 over 

SE_VIX 99 0.8 0.421 0.366 0.476 0.335 over 

SI_SIFAIR_VR 5 0.8 0.494 0.439 0.549 0.335 over 

SK_FIS 0 0.8 - - - - - 
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Table: Indication of the minimum value of the high-good boundary (expressed in raw value and EQR ratio 
value) needed to locate the good-moderate boundary at less than a fourth of class around the Global 
Mean View 
country_method: Method name 
intercal: Relative position of the HG boundary under consideration in relation to the average ICM boundary: more than a quarter of 
a class below (below), less than a quarter of a class below or above (yes), more than a quarter of a class above (above)  
H_G_RAW_INITIAL: Value of initial HG boundary in raw fish index values 
H_G _EQR_INITIAL: Value of initial HG boundary in EQR fish index values 
H_G _EQR_ratio_SIMUL_min: Minimum value of the HG boundary (expressed in EQR) to be within a quarter class distance 
H_G _RAW_SIMUL_min: Minimum value of the HG boundary (expressed in raw fish index value) to be within a quarter class 
distance 
H_G _EQR_ratio_SIMUL_max: maximum value of the HG boundary (expressed in EQR) to be within a quarter class distance 
H_G _RAW_SIMUL_max: maximum value of the HG boundary (expressed in raw fish index value) to be within a quarter class 

distance 
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AT_FIA - 1.5 0.875 - - - - 

BE_IBI - 37 0.904 - - - - 

BG_BRID - 85 0.85 - - - - 

CZ_CZI yes 0.8 0.8 0.72 0.72 0.81 0.81 

ES_EFI_boat - 0.917 0.917 - - - - 

ES_EFI_wading - 0.93 0.93 - - - - 

GR_HeFI - 0.8 0.8 - - - - 

HR_CFILR below 0.8 0.8 0.87 0.87 0.96 0.96 

HU_HMMFI_HLR over 37.601 0.802 0.691 34.66 0.782 37.092 

HU_HMMFI_LLR over 46.801 0.801 0.601 39.633 0.691 42.875 

IT_NISECI_ALP - 0.525 0.525 - - - - 

IT_NISECI_MED - 0.525 0.525 - - - - 

LT_LZI - 0.94 0.94 - - - - 

LV_LVFI - 0.88 0.88 - - - - 

NL_NLFILR - 0.8 0.8 - - - - 

NO_EFI below 0.911 0.911 0.996 0.996 1 1 

PL_IBI_PL - 0.854 0.854 - - - - 

PT_F_IBIP - GR below 0.8 0.8 0.86 0.86 0.95 0.95 

RO_EFI_boat below 0.917 0.917 0.971 0.971 1 1 

RO_EFI_wading over 0.939 0.939 0.655 0.655 0.782 0.782 

SE_VIX over 0.739 0.739 0.576 0.576 0.698 0.698 

SI_SIFAIR_VR over 0.8 0.8 0.61 0.583 0.695 0.646 

SK_FIS - 0.711 0.711 - - - - 
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B.4 Boundary adjustment 
 

All national delegates participating in this intercalibration exercise have confirmed to adjust the class 

boundaries which have been identified to fall below the standard. These adjusted class boundary values 

(expressed in national EQR units) are listed in the table below. 

Table: Adjusted high-good and good-moderate boundary values of national methods that were identified to 
fall below the required standard of intercalibration. These values now comply with the standard 
established in this intercalibration exercise. 
not intercalibrated = boundary could not be intercalibrated due to lack of (sufficient number of) samples 
no adjustment necessary = boundary did not need to be adjusted 

 

Method Country High-good Good-moderate 

BE_IBI Belgium (Flanders) not intercalibrated 0.805 

ES_EFI_boat Spain not intercalibrated 0.614 

GR_HeFI Greece not intercalibrated 0.650 

HR_CFILR Croatia 0.87 0.5538 

NO_EFI Norway 0.996 no adjustment necessary 

PT_F_IBIP - GR Portugal 0.86 no adjustment necessary 

RO_EFI_boat Romania 0.971 0.651 

SK_FIS Slovakia not intercalibrated 0.661 

 

 

 
38 The intercalibration exercise resulted in the orginal Croatian good-moderate boundary being too stringent. Thus, this boundary has 

been lowered accordingly. 
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ANNEXES 

Annex 1: Completed questionnaires of national assessment methods 

 

Austria 

 
A - General information 

A-01 Name of person completing this questionnaire 

 Haimo Prinz 

A-02 Email address of person completing this questionnaire 

 haimo.prinz@baw.at 

A-03 Institution of person completing this questionnaire 

 Bundesamt für Wasserwirtschaft, Institut für Gewässerökologie, Fischereibiologie und Seenkunde 

A-04 Name of assessment method (original full name) 

 Fisch Index Austria 

A-05 Name of assessment method (translated into English) 

 Fish Index Austria 

A-06 Abbreviation of assessment method 

 FIA 

A-07 EU Member State 

 Austria 

A-08 Biological Quality Element 

 Fish 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 Specific type “Large river” i.e. >10.000 km2 without differentiation in subtypes 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes, with a reference data set (e.g. response at reference against impacted sites). Data from very large rivers 
were part of the reference data set. 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

Data from 350 sites 
Pressures: Impoundment, hydropeaking <1:3, hydropeaking >1:3, water abstraction, channelisation, river bed 
alteration (soil stabilization), habitat alteration, temperature alteration, discharge of waste water, intensive 
agriculture and forestry, acidification, colmatation, impact from fishing/fishery 
Metrics: Fish biomass (kg/ha), as a metric for fish stock size performance referring to usable habitat diversity,  
Deviation in percentage from reference condition: of dominant typespecific species, subdominant typespecific 
species, rare typespecific species  
Deviation in numbers from reference condition: of habitat guilds, index of fish region (SCHMUTZ et al. 2000), 
reproductive guilds 
Expert judgement (rank scaling): length frequency-distribution of dominant typespecific species and 
subdominant typespecific species 
 

 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 - 
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A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Now 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 

Erstellung einer fischbasierten Typologie österreichischer Fließgewässer sowie einer Bewertungsmethode des 
fischökologischen Zustandes gemäß EU-Wasserrahmenrichtlinie (HAUNSCHMID R. et al. 2006) 
Leitfaden für die Erhebung der biologischen Qualitätselemente Teil A1 Fische (BMLFUW 2010) 
EN 14011 (CEN 2003) 
EN 14757 (CEN 2005) 
EN 14692 (CEN 2004) 

A-14 Scientific literature (preferably quote references written in English) 

 - 

A-15 Comments 

 - 
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 

Leitfaden für die Erhebung der biologischen Qualitätselemente Teil A1 Fische (BMLFUW 2010) 
EN 14011 (CEN 2003) 
EN 14757 (CEN 2005) 
EN 14692 (CEN 2004) 
SCHMUTZ, S., ZAUNER, G., EBERSTALLER, J. & JUNGWIRTH M. (2001): Die 
„Streifenbefischungsmethode“: eine Methode zur Quantifizierung von Fischbeständen 
mittelgroßer Fließgewässer. Österreichs Fischerei Jg. 54, Heft 1/2001: 14–27. 

 

 
 

 

B-02 Please specify sampling/survey device 

 
Electrofishing gear (wadeable and boat), various types of active and passive nets, echo-sounding gear, long 
lines, snorkelling, fishery statistics, monitoring fish pass, fish trap 

 

B-03 Sampled/surveyed habitat 

 Main channel Yes 

 Shorelines Yes 

 
Secondary and side-
channels 

Yes 

 Connected backwaters39 Yes 

 Isolated backwaters40 Partially 

 Alluvial wetlands41 No 

 Other (specify) Mouths of tributaries 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Autumn preferred (depending on water level, temperatures and spawning seasons), March to December 
allowed 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Strip fishing in non-wadeable rivers: at least 25 strips and 30 % of the sampled river segment, at least three 
strips per habitat-type (if available), for river segments < 2.5 km summed strip length at least segment length;  
for large rivers with mean depth > 2m: additional methods mandatory (e.g. nets, trawls, echosounding gear, 
long lines, snorkelling) 

 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
39 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
40 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
41 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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 See above; strip lengths: main channel at minimum 100-300 m, shorelines at minimum 50-100 m each 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Strip fishing (Schmutz et al. 2001): in a river segment at least 25 strips are fished by boat (shoreline by wading 
is possible), at least 3 strips per habitat type, strip lengths: main channel at minimum 100-300 m, shorelines at 
minimum 50-100m each large rivers with mean depth >2 m: additional methods mandatory (e.g. nets, trawls, 
echosounding gear, long lines, snorkelling) 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level Yes 

Genus level  

Family level  

Other level  

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 
Exception to above: lampreys (Eudontomyzon mariae and Lampetra planeri are treated the same) and 
Coregonids (Coregonus sp.) 

 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage No 

Abundance classes (ordinal scale) No 

Relative abundance (i.e. one species relatively to other 
species) 

No 

Other (specify) No 

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume No 

Time 
For CPUE methods (additional methods: nets, fish traps, long lines etc. which are not area 
based) 

Other (specify)  

B-13 Please specify unit in which the biota’s abundance is expressed 

 Individuals per hectare 

B-14 If biomass is measured, please specify how it is quantified. 

 Weight of each fish is recorded, biomass is calculated by using abundance and mean weight;  
 
 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Species, quantity, fish length, weight, partial remarks (injuries, marking, gender, parasites) 
 

B-16 Comments 

  
 

 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Metrics: Fish biomass (kg/ha), as a metric for fish stock size performance referring to usable habitat diversity,  
Deviation in percentage from reference condition: of dominant type-specific species, subdominant type-specific 
species, rare type-specific species  
Deviation in numbers from reference condition: of habitat guilds, index of fish region (Schmutz et al. 2000), 
reproductive guilds 
Expert judgement (rank scaling): length frequency-distribution of dominant type-specific species and 
subdominant type-specific species 
 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

 All connected parts of the water body are considered equally for biomass and abundance, area based 

C-03 How are alien species considered in the assessment? 

 
Allochthonous salmonid biomass is included for assessment, as well as abundance in the metric fish region 
index 

C-04 Combination rule for multi-metrics 

 
Average metric scores - 

Weighted average metric Yes 
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scores 

Worst metric score  

Mean quality class  

Worst quality class Yes (ko – criteria biomass and fish region index) 

Other (specify)  

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
For large rivers there are no reference sites available; reference conditions were derived from excellent 
historical data, modelling fish species occurrence, and recent fish data and expert knowledge 

 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites Limited 

Modelling (extrapolating model 
results) 

Yes 

Expert knowledge Yes 

Historical data Yes 

Least Disturbed Conditions Limited 

Other (specify) - 

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 e.g. Danube Wachau 
 

 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

No 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

No 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

No 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

No 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

Yes 

Other (specify) 

Class boundaries were set before EQR calculations existed 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 

For each metric (except biomass and index of fish region) we determined borders of five classes using datasets 
from sites pre-classified by expert judgement. The metrics biomass and index of fish region act as co-criteria. 
As an example, the high-good boundary for the single metric dominant species was identified as the point at 
which 99% of dominant species occur according to the reference condition. 
As an example, the good-moderate boundary for the single metric dominant species was identified as the point 
at which 89% of dominant species occur according to the reference condition. 
As an example, the moderate-poor boundary for the single metric dominant species was identified as the point 
at which 70% of dominant species occur according to the reference condition. 
As an example, the poor-bad boundary for the single metric dominant species was identified as the point at 
which 50% of dominant species occur according to the reference condition. 

 

C-10 Comments 
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Belgium (Flanders) 
 

A - General information 

A-01 Name of person completing this questionnaire 

 Jan Breine 

A-02 Email address of person completing this questionnaire 

 Jan.breine@inbo.be 

A-03 Institution of person completing this questionnaire 

 Instituut voor natuur- en bosonderzoek 

A-04 Name of assessment method (original full name) 

 IBI index of biotic integrity 

A-05 Name of assessment method (translated into English) 

 IBI index of biotic integrity 

A-06 Abbreviation of assessment method 

 IBI 

A-07 EU Member State 

 Belgium 

A-08 Biological Quality Element 

 Fish 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 Specific type “Large river” i.e. >10.000 km2 without differentiation in subtypes 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

No 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 

We combined data on habitat structure and chemical water quality values. We defined the habitat structure 
quality based on parameters (pools and riffle, meandering and presence of natural refuges) proposed by 
Schneiders et al. (1993) in combination with data from Natuur CD, 2000. The chemical water quality is 
defined using different parameters: oxygen concentration (mg/l), pH, orthophosphate concentration (PO3-4 
μg l−1), nitrite (NO−2 μg l−1) and BOD520 (mg l−1). The final environmental quality score was slightly 
adapted by giving more weight to oxygen and nitrite concentrations. An independent set of data from 
locations in the River Maas basin was used for external validation of the developed IBI. 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Now 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 

Goffaux, D., Roset, N., Breine, J.J., de Leeuw, T., Oberdorff, Gerard, P., Micha, J-C. & P. Kestemont, 2003. 
Selection of the most appropriate sampling technique and compilation of a common data set as a basis for 
standardizing a fish-based index between three European countries. In J.-J. Symoens & K. Wouters (editors) 
Biological Evaluation and Monitoring of the Quality of Surface Waters. 111-129. 
Quataert P., P. Verschelde, J. Breine, G. Verbeke, E. Goetghebeur, F. Ollevier, 2011. A diagnostic modelling 
framework to construct indices of biotic integrity: A case study of fish in the Zeeschelde estuary (Belgium). 
Estuarine, Coastal and Shelf Science, 94 (2011) 222-233. 
Breine, J., Simoens, I., Haidvogl, G., Melcher, A., Pont, D., Schmutz, S. & the FAME CONSORTIUM, 2005. 
Manual for the application of the European Fish Index - EFI. A fish-based method to assess the ecological 
status of European rivers in support of the Water Framework Directive. Version 1.1, January 2005. 81 pp. 
Degerman E., Beier U., Breine J., Melcher A., Quataert P., Rogers C., Roset N. & I. Simoens, 2007. 
Classification and assessment of degradation in European running waters. Fisheries Management and Ecology, 
14: 417-426. 
EN 14011 (CEN 2003) 
EN 14757 (CEN 2005) 
EN 14692 (CEN 2004) 

A-14 Scientific literature (preferably quote references written in English) 

 Belpaire, C., Smolders, R., Vanden Auweele, I., Ercken, D., Breine, J., Van Thuyne, G. & F. Ollevier, 2000. An 
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Index of Biotic Integrity characterizing fish populations and the ecological quality of Flandrian water bodies. 
Hydrobiologia, 434: 17-33. 
Breine, J., Simoens, I., Goethals, P., Quataert, P., Ercken, D., Van Liefferinghe, C. & C. Belpaire, 2004. A fish-
based index of biotic integrity for upstream brooks in Flanders (Belgium). Hydrobiologia, 522: 133-148. 
Goffaux D., Roset N., Breine J.J. & J. de Leeuw, 2001. A biotic index of fish integrity (IBIB) to evaluate the 
ecological quality of lotic ecosystems-Application to the Meuse river basin. Laymans report Life 97 
ENV/B/000419. IBW.Wb.BR.2003.105. 17 pp. + annexes 
Goffaux, D., Roset, N., Breine, J.J., de Leeuw, J., Oberdorff, & P. Kestemont, 2001. A biotic index of fish 
integrity (IBIP) to evaluate the ecological quality of lotic ecosystems - Application to the Meuse River Basin. 
Final report: Life97/ENV/B/000419. 171 pp. 

A-15 Comments 

 - 
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 

EN 14011 (CEN 2003) 
EN 14757 (CEN 2005) 
EN 14692 (CEN 2004) 
Breine, J., Simoens, I., Haidvogl, G., Melcher, A., Pont, D., Schmutz, S. & the FAME CONSORTIUM, 2005. 
Manual for the application of the European Fish Index - EFI. A fish-based method to assess the ecological 
status of European rivers in support of the Water Framework Directive. Version 1.1, January 2005. 81 pp. 

 

 
 

 

B-02 Please specify sampling/survey device 
 Electric fishing gear from boat 

 

B-03 Sampled/surveyed habitat 

 Main channel No 

 Shorelines Yes 

 
Secondary and side-
channels 

No 

 Connected backwaters42 No 

 Isolated backwaters43 No 

 Alluvial wetlands44 No 

 Other (specify) Tributaries 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 On 5 locations 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 All year round except in Winter 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 5 
 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 100m both riverbanks per site 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Electric fishing is carried out in upstream direction over a distance of 100 m on both banks. 
 

B-09 Record of biological data: Level of taxonomical identification 

 
Species/species groups level Yes 

Genus level  

 
42 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
43 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
44 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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Family level  

Other level  

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 Exception to above: none 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage No 

Abundance classes (ordinal scale) No 

Relative abundance (i.e. one species relatively to other 
species) 

y 

Other (specify) biomass 

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume No 

Time 
For CPUE methods (additional methods: nets, fish traps, long lines etc. which are not area 
based) 

Other (specify)  
B-13 Please specify unit in which the biota’s abundance is expressed 

 Individuals per hectare or m² 

B-14 If biomass is measured, please specify how it is quantified. 

 Weight of each fish is recorded, biomass of individuals is added  
 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Species, quantity, fish length, weight 
 

B-16 Comments 

  
 

 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Belpaire et al., 2000: Total number of species; Mean Tolerance value; Mean typical species value; Type species 
(numbers); total biomass (kg/ha); weight percentage of non-native species; trophic compostion (including rel % 
omnivorous individuals, rel % invertivorous individuals and rel % of piscivorous individuals), percentage of 
natural recruitment 
Breine et al., 2004: Total number of species, typical species value, Shannon–Wiener diversity index evenness, 
migrating species value, biomass (kg/ha), length classes value, % invertivorous individuals, number of benthic 
species and percentage of specialised spawners 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

  

C-03 How are alien species considered in the assessment? 

 weight percentage of non-native species 

C-04 Combination rule for multi-metrics 

 

Average metric scores Yes  

Weighted average metric 
scores 

 

Worst metric score  

Mean quality class  

Worst quality class  

Other (specify)  

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
For large rivers there are no reference sites available; reference conditions were derived from excellent 
historical data, recent fish data and expert knowledge 

 

C-06 Key source(s) to derive reference conditions 

 
Existing near-natural reference sites no 

Modelling (extrapolating model no 
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results) 

Expert knowledge Yes 

Historical data Yes 

Least Disturbed Conditions Yes 

Other (specify) - 

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 
Belpaire et al., 2000: the Herk river in the Demer basin, the Abeek and Warmbeek (Maas basin) 
Breine et al., 21004: all data 

 

 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

No 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

No 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

No 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

Yes 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

Yes 

Other (specify) 

 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 
For each metric we determined thresholds of five classes using datasets from sites pre-classified by expert 
judgement (Belpaire et al., 2000) or by using habitat pre-classification (Breine et al., 2004) see previously.  
 

 

C-10 Comments 
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Bulgaria 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Apostolos Apostolou 

A-02 Email address of person completing this questionnaire 

 apostolosfish@abv.bg 

A-03 Institution of person completing this questionnaire 

 Institute for Biodiversity and Ecosystem Researtch, Bulgarian Academy of Sciences 

A-04 Name of assessment method (original full name) 

 Български Рибен Индекс за река Дунав 

A-05 Name of assessment method (translated into English) 

 Bulgarian Fish Index for Danube River 

A-06 Abbreviation of assessment method 

 БРИД (BRID) 

A-07 EU Member State 

 Bulgaria 

A-08 Biological Quality Element 

 Fishfauna 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 Bulgarian Danube R. Sector 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

Ecological data from 21 sampling occasions in Danube R. were examined to establish pressure-impact 
relationship between fish community metrics and pressure gradient available per site. This relationship did not 
show significant correlation due to the following factors:  
  1. Lower Danube (below Iron Gates) is trans-boundary, belonging to Serbia, Bulgaria and Romania. Pressure 
data from Serbia and Romania are lacking, but still affecting the whole stretch.  
  2. Bulgarian data for pressure gradient showed very low variability (e.g. CLC_urban 5.09%, 
CLC_intensive1.38%, CLC_non-intensive 0.29%, CLC_natura l 1.4% etc.) From the other side, index values are 
represented by two classes, Moderate and Good status: Bulgarian pressures are almost equally impacting the 
whole sector, as well as impacting rather equally on the fish fauna community.  
  3. Since hymo pressures are very similar along the whole Bulgarian Danube, only the variability of the riparian 
vegetation could be used to distinguish between sites. When using the 2015 data only (2014 – high water level), 
the Spearman correlation coefficient between repar.veg. and BRID is rS = –0.8 (n=6, p=0.065), Kendall’s tau is 
–0.74 (p=0.037). With very low to low pressure in most hymo metrics and with low to medium pressure in 
rip.veg. and navigation as well as rather equally impact on the fish fauna community, we consider the Bulgarian 
Danube stretch as good status in most cases. Finally, the BRID index values indicated two classes (Moderate 
and Good status). Bulgarian pressures reflect an almost equal impact along the whole river stretch and 
accordingly equally impact the fish fauna community. 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 
Aquatic habitat destruction, eutrophication, flow modification, general degradation (unspecific pressures), 
hydromorphological degradation, pollution and material discharges (as far as of fish-ecological relevance), 
connectivity, hydropower use, alien species. See detailed explanations above. 

A-12 Status of assessment method: By when is the method fully Intercalibrateable (give month and year)? 

 December 2015 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 

Белкинова Д., Гечева Г., Чешмеджиев С., Димитрова-Дюлгерова И., Младенов Р., Маринов М., Тенева И., Стоянов, 
П., Иванов П., Михов С., Пехливанов Л., Варадинова Е., Карагьозова Ц., Василев М., Апостолу А., Велков Б., 
Павлова М., 2013. Биологичен анализ и екологичната оценка на типовете повърхностни води в България. 
Университетско издателство „Паисий Хилендарски  “ 235pp. ISBN 978-954-423-824-7. 

A-14 Scientific literature (preferably quote references written in English) 

 
Mihov S. 2010. DEVELOPMENT OF FISH BASED INDEX FOR ASSESSING ECOLOGICAL STATUS OF BULGARIAN 
RIVERS (BRI). BIOTECHNOL. & BIOTECHNOL. EQ. 24/2010/SE, SPECIAL EDITION/ON-LINE. 
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A-15 Comments 

 
BRID is based on Bulgarian River Index (BRI), after appropriate adaptations needed for the specific conditions 
and reference communities in the Danube River. 

 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 

Apostolou, A., Pehlivanov, L., Schabuss, M., Zornig, H., Wolfram, G., Konecny, R., Todorov, E., Todorov, D. & 
Pont D., 2016b. Report on fitting a new classification method to the results of the completed intercali-bration of 
the Fish Cross GIG (Danubian Group). Bulgaria, Vs. 6.2 (21 Jun 2016). Ministry of Environment and Water of 
Bulgaria, Consortium DICON – UBA, Sofia - Vienna, 28 pp. 
Belkinova D., Gechcva G., Cheshmedjiev S., Dimitrova, Dyulgerova I., Mladenov R., Marinov M., Teneva I., 
Stoyanov P., Ivanov P., Mihov S., Pehlivanov L., Varadinova E., Karagyozova T., Vassilev M., Apostolou A., 
Velkov B. & Pavlova M. 2013. Biological analysis and ecological assessment of the types surface waters in 
Bulgaria. Plovdiv: University Publishing House “Paisii Hilendarski. 234 pp. (In Bulgarian) ISBN 978-954-423-
824-7. 
CEN - EN 14011, 2003. Water quality - Sampling of fish with electricity. Brussels, 16 pp. 
Mihov S. 2010. Development of fish-based index for assessing ecological status of Bulgarian rivers (BRI). 
Biotechnol. & Biotechnol. Eq. 24/2010/SE. 

 

 
 

 

B-02 Please specify sampling/survey device 

 

1) Electrofishing gear adequate for large rivers with boom- and hand held anode 
2) Beach seine net: length 7-10 m, height 2 m, eye-diameter 2 mm.  
3) Drifting net only when conditions/water levels are appropriate: 100-150m length, height 1-2m, eye-diameter 

20 mm 
 

B-03 Sampled/surveyed habitat 

 Main channel yes 

 Shorelines yes 

 
Secondary and side-
channels 

yes (if applicable) 

 Connected backwaters45 No 

 Isolated backwaters46 No 

 Alluvial wetlands47 No 

 Other (specify) No 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion per sampling season  

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 June to October (preferably), depending of water level 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Sampling has to cover the actual habitat distribution of the sampling site with at least three sampling strips 
(each min. 100 m long) for each habitat type. 

 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Minimum stretches to be sampled (all fishing occasions per site cumulated), depending on river size and 
sampling methodology: 
- Beach seine net: at least three stretches, total 100 m length. 
- E-fishing by boat: at least five stretches during night, ten stretches during day, each stretch 100 m or more. 
- Drifting nets (not mandatory) only when conditions/water levels are appropriate. 

B-08 Short description of field sampling/survey procedure 

 
45 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon)  
46 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon)  
47 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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Please specify, if answer differs between sampled habitats (see B-03)! 

 
All accessible habitats per site (multi-habitat sampling) with beach seine net combined with boat electrofishing, 
if possible. Designated electrofishing transects should cover as many different habitats present as possible to 
provide representative sample for the 10 km part of water course –  at least 1.5 km. 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level yes 

Genus level  

Family level  

Other level  

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 n.a. 
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts yes 

Percent coverage  

Abundance classes (ordinal scale)  

Relative abundance (i.e. one species relatively to other 
species) 

 

Other (specify)  

B-12 Record of biological data: Abundance is related to … 

 

Area Yes  

Volume  

Time  

Other (specify)  

B-13 Please specify unit in which the biota’s abundance is expressed 

 specimens per hectare 

B-14 If biomass is measured, please specify how it is quantified. 

 n.a. 
 
 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Length-classes of fish  
 

B-16 Comments 

  
 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Abundance and dominance of indicative species 
Abundance and age structure of predatory species 
Abundance and age structure of migratory species –  with potamodromous included 
Abundance and age structure of sensitive species 
Type of dominant species (tolerant/intolerant) 
Total abundance 
Presence of invasive species 
Total number of species 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

 n.a. 

C-03 How are alien species considered in the assessment? 

 
Increasing values of alien species’ abundance indicates impaired fish community and decreases the metric 
referred to their percentage of abundance.  

C-04 Combination rule for multi-metrics 

 

Average metric scores  

Weighted average metric 
scores 

 

Worst metric score  

Mean quality class  

Worst quality class  

Other (specify) Sum of metric scores 
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Not relevant  
 
 

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
For Bulgarian Danube sector there are no reference sites available; reference conditions were derived from 

historical data, recent fish data and expert knowledge. 
 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites  
Modelling (extrapolating model 
results) 

 

Expert knowledge yes 

Historical data yes 

Least Disturbed Conditions yes 

Other (specify)  

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

  
 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

yes 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

 

Other (specify) 

 
 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 

1. The good status boundary was derived from best-available sites (upper stretch of the Bulgarian Danube). A 
validation is trans-boundary, belonging to Serbia, Bulgaria and Romania. Pressure data from Serbia and 
Romania are lacking, but these pressures are affecting the whole stretch. 
All other pressures are identical along the BG Danube; The EFI at JDS77 is doubtful and not plausible.2. 
Bulgarian data for the pressure gradient showed a very low variability (e.g. CLC_urban 5.09%, CLC_intensive 
1.38%, CLC_non-intensive 0.29%, CLC_natural 1.4% etc.). The calculated BRID values are represented by 
three classes (Moderate, Good and Poor status): Bulgarian pressures are almost equally impacting the whole 
sector, as well as impacting rather equally on the fish fauna community. 
3. Some types of pressure are lacking in the Lower Danube, e.g impountment, migration barriers, hydropeaking, 
abstraction, temperature modification and others. 

 

C-10 Comments 

  
 

  



Annex 1: Completed questionnaires of national assessment methods 

 

88 

Croatia 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Perica Mustafić, Ivana Buj 

A-02 Email address of person completing this questionnaire 

  

A-03 Institution of person completing this questionnaire 

 Department of Biology, Faculty of Science, University of Zagreb 

A-04 Name of assessment method (original full name) 

 Kvantitativni hrvatski indeks biotičkog integriteta 

A-05 Name of assessment method (translated into English) 

 Croatian fish index for large rivers 

A-06 Abbreviation of assessment method 

 CFILR 

A-07 EU Member State 

 Croatia 

A-08 Biological Quality Element 

 Fish Fauna 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 

Very large lowland rivers 
5b Very large lowland rivers on siliceous and calcareous bedrocks – the Lower Mura course and the Middle 
Drava and Sava courses 
5c Very large lowland rivers on siliceous bedrock – the Lower Drava and Sava courses 
5d Very large lowland rivers on siliceous bedrock – the Danube 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

Out of 88 fish fauna metrics analysed, three (number of non-native species, proportion of piscivore species, 
proportion of lithophilic species) were significantly correlated with pressures (p<0.05, R2>0.02). 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 - 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 February 2022 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 Regulation on water quality standards (Official Gazette 73/13, 151/14) 

A-14 Scientific literature (preferably quote references written in English) 

 
Mustafić, P (2005): Index of biotic integrity of the fish community in the large Croatian rivers. 185 pp. PhD 
Thesis, Faculty of Science, University of Zagreb, Croatia. 

A-15 Comments 

 - 
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 EN 14011:2003 Water quality - Sampling of fish with electricity 
 
 

 
 

B-02 Please specify sampling/survey device 
 Hans Grassl electrofishing device EL65 II (GI) with multiple anode set 

 

B-03 Sampled/surveyed habitat 

 Main channel yes 

 Shorelines yes 

 
Secondary and side-
channels 

yes 
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 Connected backwaters48 yes 

 Isolated backwaters49 no 

 Alluvial wetlands50 no 

 Other (specify) - 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

One sampling in three or in six years at the selected sampling site is required, depending on the type of 
monitoring – surveillance or operational. During sampling it is important to sample on as many different habitats 
as present at the site. One should sample in the main channel, near each shoreline and in connected 
backwaters, mouths of smaller streams, creeks… 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Late spring or early autumn, when water level is at the lowest are the best time for sampling for fish in the large 
rivers. 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One per habitat specified in B03. 
 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
On large river sampling site is covered in total with 3,000 m2 on different habitats during one sampling. After 
sampling on each habitat fishes have to be identified and measured. 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Designated electrofishing transects should cover as many different habitats present as possible to provide 
representative sample for the 10 km part of water course. For survey of large and very large rivers, a boat 
electrofishing in downstream direction is used. The boat we use has a system of anodes which are closing 
electric field with surface of approximately 3 m2 in which two persons simultaneously can catch fish with 
catchers and it is powered by 11 kW electrofishing device. Survey has to be conducted during day in the period 
of low water level. After sampling on each habitat fishes have to be identified and measured and released back 
to the river. We use GPS to measure a covered distance and after 1000 m (3,000 m2) sampling is over. 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level yes 

Genus level no 

Family level no 

Other level no 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 - 
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts yes 

Percent coverage no 

Abundance classes (ordinal scale) no 

Relative abundance (i.e. one species relatively to other 
species) 

yes 

Other (specify) - 

B-12 Record of biological data: Abundance is related to … 

 

Area yes 

Volume no 

Time yes 

Other (specify) Total number of species and individuals  

B-13 Please specify unit in which the biota’s abundance is expressed 

 
48 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
49 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
50 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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 Number of individuals per one square-metre, proportion of species and individuals of certain categories 

B-14 If biomass is measured, please specify how it is quantified. 

 - 
 

 
 

 

 
 

 
 

 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 
Total and standard length of individual specimen or average total and standard length for the representative of a 
length class for a very abundant species. 

 

B-16 Comments 

  
 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 
Number of non-native species 
Proportion of piscivore species 
Proportion of lithophilic species 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

 - 

C-03 How are alien species considered in the assessment? 

 
Number of alien and invasive species is one of the metrics included in the index calculation. There are no alien 
species in the reference sample. 

C-04 Combination rule for multi-metrics 

 

Average metric scores yes 

Weighted average metric 
scores 

- 

Worst metric score - 

Mean quality class - 

Worst quality class - 

Other (specify) - 

Not relevant - 

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Values that certain metric has or would have if the community would be unchanged. 
 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites  

Modelling (extrapolating model 
results) 

 

Expert knowledge yes 

Historical data yes 

Least Disturbed Conditions yes 

Other (specify)  
C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 - 
 

 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

- 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

- 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

- 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

Yes 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

- 

Other (specify) 

- 
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C-09 Please describe the boundary setting procedure in relation to the pressure. 

 - 
 

C-10 Comments 

 - 
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Czech Republic 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Denisa Němejcová, Michal Janáč, Pavel Jurajda 

A-02 Email address of person completing this questionnaire 

 denisa.nemejcova@vuv.cz 

A-03 Institution of person completing this questionnaire 

 
Výzkumný ústav vodohospodářský T. G. Masaryka, v.v.i., pobočka Brno / T. G. Masaryk Water Research 
Institute, p.r.i., Brno branch department; 
Institute of Vertebrate Biology, Czech Academy of Sciences, Brno 

A-04 Name of assessment method (original full name) 

 
Metodika hodnocení ekologického stavu útvarů povrchových vod tekoucích (kategorie řeka) pomocí biologické 
složky ryby 

A-05 Name of assessment method (translated into English) 

 Methodology of ecological status assessment of surface water bodies (category river) using fish fauna 

A-06 Abbreviation of assessment method 

 Czech Multimetric Fish Index for Rivers (CZI) 

A-07 EU Member State 

 Czech Republic 

A-08 Biological Quality Element 

 Fish fauna 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 river type G  - Lowland rivers 8th and 9th Strahler stream order, up to 500 m a.s.l. 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

pressure-impact relationship of the assessment method been tested at lowland rivers – national  type G. 
If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

To test the response of CZI to the pressures, data on fish communities from 421 sites were analysed in seven 
national types (A-G); data from very large rivers are part of the national river type G.  
The pressure-impact relationship of the assessment method (CZI) has been tested comparing the response of 

CZI and “pressure index” (PI). As pressures, the following parameters were considered into “Pressure 

index“(PI): impoundment, channelization, river bed and river banks alteration, anthropogennic pollution, 

upstream_dams_influence, downstream_dam_influence, downstream_fishpond_influence, navigation_intensity, 

the presence of small hydropower plants on the profile. As the dataset contained repeated samples of the same 

sites in time (same PI, different CZI), for each of the sites with more than one sample, one of the samples was 

randomly chosen to provide a sub-dataset with unique samples per sites - by random iterations 1000 such 

datasets were created. Generalized linear model (GLM, beta distribution) was used to express relationship of 

CZI to PI in each of the datasets. 
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Figure: Relationship between the Czech fish index (CZI) and pressure index (PI) in lowland rivers (national river 
type G). Predicted regression curve for 1000 iterated models. The values on the y-axis were shifted slightly 
randomly to avoid overlapping points with the same coordinates (‘category‘ PI). Mean proportion of variability 
explained by the models (± SD) = 0.237 ± 0.093.  
 

 
Table. Median values of Pearson´s correlation coefficients (from 1000 iterations) between individual 
pressure parameters and CZI and its metrics (TD = Number of type-specific taxa, AR = Abundance of 
reophilic taxa, ND1= Presence of invasive species, ND2 = relative abundance of invasive taxa (%)) in 
the national river type G. Correlation values with a strength of at least 0.25 (<- 0.25 and> 0.25) are 
indicated in bold. 
 
 National river type G 

Pressure parameters / metrics CZI TD AR ND1 ND2 

impoundment -0.38 -0.32 -0.36 -0.08 -0.17 

channelization -0.41 -0.33 -0.39 -0.08 -0.19 

river bed and river banks alteration -0.53 -0.53 -0.44 -0.04 -0.12 

pollution -0.20 -0.16 -0.19 -0.05 -0.13 

upstream_dams_influence -0.42 -0.51 -0.31 0.18 0.13 

downstream_dam_influence -0.39 -0.50 -0.32 0.25 0.19 

downstream_fishpond_influence 0.27 0.23 0.28 -0.03 0.14 

navigation_intensity -0.18 -0.13 -0.25 0.05 -0.08 

small hydropower plants -0.36 -0.48 -0.21 0.17 0.15 
 

Figure: Correlation (median values of Pearson´s correlation coefficients from 1000 iterations) between 
individual pressure parameters and CZI and its metrics (EQR) in the national river type G. 

 

CZI 
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A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 - 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 3rd RBMP (2021) and later RBMP 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 

Janáč, M., Jurajda, P., Polášek, M., Němejcová, D. (2020). Metodika hodnocení ekologického stavu útvarů 
povrchových vod tekoucích (kategorie řeka) pomocí biologické složky ryby. Ministerstvo životního prostředí, 
Vršovická 65, 100 10 Praha. Certifikace: 4. 2. 2020. [In Czech] (Methodology of ecological status assessment of 
surface water bodies (category river) using fish fauna. Certified methodology of the Ministry of the Environment) 

A-14 Scientific literature (preferably quote references written in English) 

 

Janáč, M., Jurajda, P. (2007). A comparison of point abundance and continuous sampling by electrofishing for 
age-0 fish in a channelized lowland river. N. Am. J. Fish. Manage. 27, 1119–1125. 
Jurajda, P., Slavík, O., White, S., Adámek, Z. (2010). Young-of-the-year fish assemblages as an alternative to 
adult fish monitoring for ecological quality evaluation of running waters. Hydrobiologia, 644, 89-101. 
HORKÝ, P., HORKÁ, P., JURAJDA, P., SLAVÍK, O. Young-of-the-year (YOY) assemblage sampling as a tool 

for assessing the ecological quality of running waters. Journal of Applied Ichthyology, 2013, roč. 29, č. 5, s. 
1040-1049. ISSN: 0175-8659. 

A-15 Comments 

 - 
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 

Jurajda, P., Slavík, O., Adámek, Z., Janáč, M., 2019. Metodika odlovu a zpracování vzorku plůdkových 
společenstev tekoucích vod. Aktualizace metodického postupu z r. 2006. Zpracováno pro MŽP. [In Czech] 
Methodology for sampling and treatment of fish 0+ assemblages in running waters. Accepted methodology of 
the Ministry of the Environment for WFD monitoring) 
www.mzp.cz/cz/prehled_akceptovanych_metodik_tekoucich_vod 
EN 14011:2003 Water quality - Sampling of fish with electricity. 

 
 

 

 

B-02 Please specify sampling/survey device 

 
Electrofishing (battery backpack or stationary fuel engine) by wading or exceptionally from boat, YOY 
prefer shallow shoreline habitat and so the sampling is more efficient than for older cohorts,  Beach, 
seining (fry beach seine) is only additional method in regulated stretches of large river upstream weirs. 

 

B-03 Sampled/surveyed habitat 

 Main channel No 

 Shorelines Yes 

 
Secondary and side-
channels 

No 

 Connected backwaters51 No 

 Isolated backwaters52 No 

 Alluvial wetlands53 No 

 Other (specify) No 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion per sampling season 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 late July to September 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 two or three sections depending on habitat available (20 - 30m length) at each sampling occasion on selected 

 
51 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
52 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
53 Including strongly disconnected water bodies (i.e. palaeopotamon) 

http://www.mzp.cz/cz/prehled_akceptovanych_metodik_tekoucich_vod
http://www.mzp.cz/cz/prehled_akceptovanych_metodik_tekoucich_vod
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stripe of shoreline (optimally 50 -100 m length) 
 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 min. 100 m length of sampled section of shoreline 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Sampling is done according to national and international standards. By wading quantitative electrofishing 
is performed at selected habitats of shoreline (optimally 50 100 m length) suitable for 0+ fish (shallow 
gravel bed, macrophytes, riprap). The electric fishing is done for two or three sections (20 - 30m length) at 
each sampling site. Samples are selected to represent convenient habitat of juvenile fish. Sampling sites 
are generally visited once in three or six years during half of July to September. Collected 0+ fish are 
determined to species and abundance is noted. Larger 0+fish are released to the water or smaller 0+ fish 
narcotised, preserved and transported to the laboratory for the further treatment. Beach, seining is only 
additional method in regulated stretches of large rivers upstream weirs. 
Non-wadable steep shoreline stretches are sampled from boat (electrofishing or fry beach seining). 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level Yes 

Genus level No 

Family level No 

Other level No 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 
Genus level in an exceptional case of Gobio vs. Romanogobio or Cottus poecilopus vs. Cottus gobio with 
the same ecological requirements and indication value. Difficult species determination in small-sized YOY. 

 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage No 

Abundance classes (ordinal scale) No 

Relative abundance (i.e. one species relatively to other 
species) 

No 

Other (specify) No 

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume No 

Time No 

Other (specify) 
the length of the sampling section (YOY sampling in nearshore areas; width is 
expected to be constant) 

B-13 Please specify unit in which the biota’s abundance is expressed 

 Number of 0+fish individuals  / 100 m of sampled section length 

B-14 If biomass is measured, please specify how it is quantified. 

  
 
 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

  
 

B-16 Comments 

 Non-wadable steep shoreline stretches are sampled from boat (electrofishing or fry beach seining).  
 

 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 
Number of type-specific taxa, Abundance of reophilic taxa, Presence of invasive taxa, Relative abundance of 
invasive taxa (%) 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

  

C-03 How are alien species considered in the assessment? 
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C-04 Combination rule for multi-metrics 

 

Average metric scores No 

Weighted average metric 
scores 

Yes 

Worst metric score No 

Mean quality class No 

Worst quality class No 

Other (specify)  

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
In the selection of least disturbed condition sites, the following criteria were used: pressure index  ≤  0,2 
(national classification); river maintained at least some of dynamics of flow;  natural shoreline, type-specific fish 
species were considered;  all sites impacted by reservoirs were excluded. 

 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites Yes 
Modelling (extrapolating model 
results) 

No 

Expert knowledge Yes 

Historical data Yes 

Least Disturbed Conditions Yes 
Other (specify)  

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 
There are no real reference sites available for lowland rivers in the Czech Republic. For reference conditions, 
data from sites in least disturbed conditions were used: Labe - Děčín-Schmilka; Morava Lobodice+Osypané 
břehy sampled August – September 2006, 2007, 2010 

 
 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

No 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

No 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

No 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

Yes 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

Yes 

Other (specify) 

 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 
The boundaries were divided in equal intervals. Pressure was not involved in the boundary setting procedure 
(continuous relationship between CZI and pressure index was expected and tested). Calibration against pre-
classified sampling sites was used in setting metrics weights. 

 

C-10 Comments 

 

National river type G (lowland rivers) has a type- typical fish assemblage, with dominance of rheophilic species 
and total high diversity (expert judgement, historical data). Type typical species: Barbus barbus Chondrostoma 
nasus Vimba vimba Leuciscus leuciscus Leuciscus idus Squalius cephalus Gobio sp. Rhodeus amarus 
Alburnus alburnus Rutilus rutilus Aspius aspius Perca fluviatilis Sander lucioperca Silurus glanis Esox lucius 
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Greece 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Stamatis Zogaris, Vassilis Tachos 

A-02 Email address of person completing this questionnaire 

 zogaris@hcmr.com, vtachos@hcmr.gr 

A-03 Institution of person completing this questionnaire 

 Hellenic Centre for Marine Research 

A-04 Name of assessment method (original full name) 

 Hellenic Fish Index 

A-05 Name of assessment method (translated into English) 

 Hellenic Fish Index 

A-06 Abbreviation of assessment method 

 HeFI 

A-07 EU Member State 

 Greece 

A-08 Biological Quality Element 

 Fish fauna 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 
A fish-based or ichthyologically relevant typology has not been developed for Large or VLR river areas in 
Greece, this work is of immediate research interest for HCMR.  

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Pressure-impact relationships have only been examined at the broad scale of the country and in the 
intercalibration process of the Hellenic Fish Index (HeFI); no specific work in VLR sections has yet been done. 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 

The assessment method detects hydrological and morphological pressures; however the four metrics poorly 
capture connectivity in recent tests. Pollution responses require further testing. For VLR we presume, without 
specific tests, that the HeFI will register responses to severe  organic pollution (such as eutrophication) in some 
cases; however multiple pressures acting on the system at various spatio-temporal scales complicate things. 
Also, we presume that we have problems with consistent sampling in VLRs. We are considering developing a 
large and very large river index in the near future. 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Probably to be used in later RBMP 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 

The HeFI is a national standard method and has been intercallibrated and mentioned in monitoring standards 
concerning the WFD application in Greece. 
Tachos V., Zogaris S., Oikonomou E. & Economou A.N. Dec 2016. Development of a national classification 
method for the ecological status of rivers in Greece using the Biological Quality Element “Fish” and fitting the 
method to the results of the completed intercalibration of the Med GIG. Unpublished Report submitted to WG 
ECOSTAT through the Special Secretariat for Water, Hellenic Ministry of Environment and Energy. Institute of 
Marine Biological Resources and Inland Waters- HCMR, Athens 

A-14 Scientific literature (preferably quote references written in English) 

 
Zogaris, S., Tachos, V., Economou, A.N., Chatzinikolaou, Y., Koutsikos, N. & Schmutz, S. (2018). A model-
based fish bioassessment index for Eastern Mediterranean rivers: Application in a biogeographically diverse 
area. Science of the Total Environment, 622,676-689. 

A-15 Comments 

 
HeFI as the national index used and has been officially enacted by the government as the only fish-based 
method used for WFD monitoring in Greece. The index is utilized only by HCMR in its current form. 

 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 
 CEN, 2003. Water Quality – Sampling of Fish With Electricity CEN/TC 230, Ref. No. EN14011:2003 E. (16 

mailto:zogaris@hcmr.com
mailto:vtachos@hcmr.gr
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pp.). 
 
 

 
 

B-02 Please specify sampling/survey device 

 
Electrofishing gear: Direct current generator EFKO Elektrofischereigeräte GmbH, Model FEG 8000 unit 
(DC, unpulsed, 8,0 KW output power, 1200 V) 

 

B-03 Sampled/surveyed habitat 

 Main channel Yes 

 Shorelines Yes 

 
Secondary and side-
channels 

Yes 

 Connected backwaters54 Yes 

 Isolated backwaters55 Partially, not consistently  

 Alluvial wetlands56 Yes 

 Other (specify) Mouths of tributaries 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion per sampling season 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 July to October 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Each sample is one run, no replicates are ever done during a single run. 
 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Usually the VLR sections are at least 400 square-metres in area. This varies with respect to sampling 
method (e.g. whole, one-bank, ambient which depends on local conditions). It is important to maintain the 
length of the sample at least at 400 meters and to seek-out a representative mix of all habitats present. In 
deep waters or heavily modified (channel) conditions "entrapping" or surprise-catching the fish is important 
and if no such structures are present the sampling effort is scored poorly. Usually, unfortunately with the 
one-anode boat-based survey method this may vary (and when we have such difficulties we score 
"sampling effort" poorly). It is important here to reiterate that we know our sites well and we can detect 
poor sampling situations (same research team working for long period).   

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Samples on very large rivers (electrofished using a boat) are conducted during low flow periods, usually 
extending from July to October and depending on annual hydrological conditions. Starting at the downstream 
edge of each site, a single electrofishing pass is conducted and sampling proceeds upstream in order to sample 
all types of habitats; no stop nets are utilised. Fish are sampled are usually using electrofishing by boat (single 
run) of a total stretch length minimum of 300m (but usually between 400-600m) covering all representative 
habitats with depth <2m. HCMR has utilized a  five-meter aluminium boat that holds a generator powered direct-
current electrofisher (EFKO, 8 kW, 150–300/ 300–600 V) since 2007 and has been responsible for surveying 
and monitoring large rivers stretches since then.  In all electrofishing situations a single hand-held netted ring 
anode of 40 cm diameter is used. The anode is frequently thrown to “surprise-catch” larger fish away from the 
boat or when the work is done by land-based generator. When a land-based generator is used work is usually 
limited to 200 m. length (restricted by cable length). In a very few cases the use of a back-pack generator is 
used (a Smith-Root 24L and a long stretch is therefore walked to get a representative sample (usually at least 
400 m. in very large river stretches). In all cases, all stunned fish are collected by the netted anode and by a 
second operator using a separate dip-net (when fishing through wading at least two other persons with dip-nets 
are used (i.e. 3 dip nets). Fish are identified to species level on-site in the net and assigned to length classes of 
5cm. After measurement and identification (in-net) all specimens are usually immediately released alive back to 
the river. Effort is made to keep the similar crew team for long periods in the monitoring cycles so they can build 

 
54 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
55 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
56 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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local expertise and proficiency. No sub-samples are usually recorded separately, but where habitat exists 
(riparian wetlands etc) in some cases this is sampled and added to the field form data. 
 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level Yes 

Genus level No 

Family level No 

Other level No 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 - 
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage No 

Abundance classes (ordinal scale) No 

Relative abundance (i.e. one species relatively to other 
species) 

No 

Other (specify)  

B-12 Record of biological data: Abundance is related to … 

 

Area No 

Volume No 

Time No 

Other (specify) 
Not applicable. For the application of HeFI index species abundance in a particular sample 
are transformed to proportions (% of sample, relative abundance) and then metric relative 
abundance is utilised to extract metric scores 

B-13 Please specify unit in which the biota’s abundance is expressed 

 Relative abundance (% of sample). 

B-14 If biomass is measured, please specify how it is quantified. 

 - 
 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Fish length of individual specimens in 5cm classes, 0+ also recorded separately. 
 

B-16 Comments 

 - 
 

 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Relative abundance of insectivorous species larger than 100mm 
Relative abundance of omnivorous species smaller than 100mm 
Relative abundance of benthic species smaller than 150mm 
Relative abundance of potamodromous species 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

  

C-03 How are alien species considered in the assessment? 

  

C-04 Combination rule for multi-metrics 

 

Average metric scores Yes 

Weighted average metric 
scores 

No 

Worst metric score No 

Mean quality class No 

Worst quality class No 

Other (specify) No 

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 
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14 different pressure variables are assessed (1=no pressure to 5=high pressure) for every sample. Sites with no 
or slight pressure (pressure class 1 or 2 for all pressure variables) are designated as reference sites 

 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites Yes 
Modelling (extrapolating model 
results) 

Yes 

Expert knowledge No 

Historical data No 
Least Disturbed Conditions No 

Other (specify)  

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 - 
 
 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

No 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

No 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

No 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

Yes 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

No 

Other (specify) 

 

C-09 Please describe the boundary setting procedure in relation to the pressure. 
 - 

 

C-10 Comments 
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Hungary 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Tibor Erös 

A-02 Email address of person completing this questionnaire 

 eros.tibor@okologia.mta.hu 

A-03 Institution of person completing this questionnaire 

 MTA Centre for Ecological Research, Balaton Limnological Institute 

A-04 Name of assessment method (original full name) 

 Magyar multimetrikus hal index család 

A-05 Name of assessment method (translated into English) 

 Hungarian Multimetric Fish Index Group 

A-06 Abbreviation of assessment method 

 HMMFI 

A-07 EU Member State 

 Hungary 

A-08 Biological Quality Element 

 Fish 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 
Highland large and very large rivers (i.e. non-wadeable rivers > 1000 km2 catchment size) 
Lowland large and very large rivers (i.e. non-wadeable rivers > 1000 km2 catchment size) 
Note, that at present the Danube belongs to a separate type (called: Danube) based on its extreme size.  

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes, with qualitative data 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

Fish assemblage data from 78 (highland rivers) and 436 (lowland rivers) survey occasions were used to 
establish pressure-impact relationships with a set of candidate assemblage level metrics. Stressor variables 
included changes in land use, hydromorphology and chemical pollution. Pressure variables which showed 
significant correlation (Pearson) with a given metric were selected for building the multimetric indices, separately 
for lowland and highland rivers. 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

  

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 February 2016 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 
Erős T., Szalóky Z., Sály P. (2015): Módszertani útmutató a halak élőlénycsoport VKI szerinti gyűjtéséhez és a 
vízfolyások halak alapján történő ökológiai állapotminősítéséhez. MTA Ökológiai Kutatóközpont, Tihany, pp. 36 
(In Hungarian only) 

A-14 Scientific literature (preferably quote references written in English) 

 Still has not been published 

A-15 Comments 

  
 

 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 
Erős T., Szalóky Z., Sály P. (2015): Módszertani útmutató a halak élőlénycsoport VKI szerinti gyűjtéséhez és a 
vízfolyások halak alapján történő ökológiai állapotminősítéséhez. MTA Ökológiai Kutatóközpont, Tihany, pp. 36 
(In Hungarian only) 

 
 

 

 

B-02 Please specify sampling/survey device 

 electric fishing 
 

B-03 Sampled/surveyed habitat 
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 Main channel yes 

 Shorelines yes 

 
Secondary and side-
channels 

no 

 Connected backwaters57 no 

 Isolated backwaters58 no 

 Alluvial wetlands59 no 

 Other (specify) no 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion per year (sampling season) 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Large and very large rivers: August to October 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Total of 500 and 1000 m long electrofishing per site, for large and very large rivers, respectively, which can be 
subdivided into subunits. The Danube differs from this protocol based on its extreme size. Here a minimum of 
5x500 m (2500 m) long electrofishing is needed and night time electrofishing is applied. 

 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Total of 500 and 1000 m long electrofishing per site, for large and very large rivers, respectively, which can be 
subdivided into subunits. The Danube differs from this protocol based on its extreme size. Here a minimum of 
5x500 m (2500 m) long electrofishing is needed and night time electrofishing is applied. 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

The sampling site must be representative of the section’s meso-habitats. Electrofishing is carried out in the 
littoral zone with a generator driven device from a boat in relatively shallow habitats (allowed maximum depth is 
1.5-2 m). The crew is comprised of at least two persons: one for catching the fish with the hand-held anode (2.5 
m long pole with a net of 40 cm diameter, mesh size 6 mm) and one for driving the boat. Continuous 
electrofishing is carried out for a a total of 500 m long reach per site for large rivers and 1000 m long reach for 
very large rivers by dipping the anode into the water at approx. 2 m long intervals and pulling the anode towards 
the boat, while moving slowly ahead with the flow and controlling the boat with an oar, if necessary. Fish are 
stored in big plastic buckets filled with water during fishing. Note, that the Danube differs from this protocol 
based on its extreme size. Here a minimum of 5x500 m (2500 m) long electrofishing is needed per site with the 
same sampling procedure but, using night time electrofishing. 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level yes 

Genus level na 

Family level na 

Other level na 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

  
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts yes 

Percent coverage  

Abundance classes (ordinal scale)  

Relative abundance (i.e. one species relatively to other 
species) 

 

Other (specify)  

 
57 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
58 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
59 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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B-12 Record of biological data: Abundance is related to … 

 

Area  

Volume  

Time  

Other (specify) 
Catch per unit effort data can be easily produced since the length of the sampling distance 
is standardized, although the HMMFI operates with metrics which require only species 
richness and relative abundance data. 

B-13 Please specify unit in which the biota’s abundance is expressed 

 
To be robust the index requires only percentage relative abundance data. However, due to the sampling 
method used CPUE data (per unit length) can be easily calculated. 

B-14 If biomass is measured, please specify how it is quantified. 

 not measured 
 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 
The measurement of length and weight is optional, and length measurements can be used for reliably 
distinguishing age classes (0+ and adult) 

 

B-16 Comments 

  
 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Highland rivers: 
Relative abundance of lithophilic, tolerant and non-native species 
Number of rheophilic, habitat generalist, tolerant and non-native species 
Relative number of invertivorous-benthivorous, metaphytic species 
Relative number of type-specific species 
Lowland rivers: 
Relative abundance of pelagic and non-native species 
Number of pelagic and benthic species 
Relative number of omnivorous, piscivorous, benthic, phyto-lithophilic, rheophilic and specialist species 
Relative number of type-specific species 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

 Presently, evaluations are based on the main channel data only. 

C-03 How are alien species considered in the assessment? 

 Relative abundance of non-natives form a metric in the assessment. 

C-04 Combination rule for multi-metrics 

 

Average metric scores  

Weighted average metric 
scores 

 

Worst metric score  

Mean quality class  

Worst quality class  

Other (specify) 
Scoring and weighting criteria are given for the metrics, and the summation 
of each metric’ score gives the final index value based on which the EQR 
value is calculated with normalization. 

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Reference condition is given based on the summation of the highest metric scores for each metric in a given 
type. 
Key source(s) to derive reference conditions: 

● Existing near-natural reference sites 

● Modelling (to aid finding the least disturbed sites) 

● Least Disturbed Conditions 
 

C-06 Key source(s) to derive reference conditions 

 
Existing near-natural reference sites  

Modelling (extrapolating model 
results) 
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Expert knowledge  

Historical data  
Least Disturbed Conditions  

Other (specify) 
Reference condition is given based on the summation of the highest 
metric scores for each metric in a given type. 

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

  
 

 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

Yes 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

 

Other (specify) 

 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 

For each selected metric (which showed significant correlation with the stressor) the stressor and metric value 
relationships were evaluated by examining their data points. The basic metric values were divided into two or 
three intervals (or metric value classes) depending on the metric, aiming at maximizing the separation of the 
metric value classes in relation to the stressor values. Then scores were given to each metric value class in 
case of each metric. 

 

C-10 Comments 
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Italy 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Gian Luigi Rossi 

A-02 Email address of person completing this questionnaire 

 gianluigi.rossi@enea.it 

A-03 Institution of person completing this questionnaire 

 
Laboratory Biodiversity and Ecosystem Services - Italian National Agency for New Technologies, Energy 
and Sustainable Economic Development ENEA 

A-04 Name of assessment method (original full name) 

 Nuovo Indice dello Stato Ecologico delle Comunità Ittiche 

A-05 Name of assessment method (translated into English) 

 New Index of Ecological Status of Fish Communities 

A-06 Abbreviation of assessment method 

 NISECI 

A-07 EU Member State 

 Italy 

A-08 Biological Quality Element 

 Fish fauna 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

  

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

Ecological data from 89 sites were examined to establish pressure-impact relationship. 
We calculated a pressure-overall-index as the first axis of a Multiple Correspondence Analysis applied to a 
selection of pressures. The results have been standardized as done in the completed intercalibration exercise. 
We exclude from the elaborations the pressures that presented too many missing values or too narrow 
variability. The pressures used from the completed intercalibration list were P02 (channelization), P03 
(impoundment), P04 (hydropeaking), P05 (water abstraction), P06 (upstream dams influence), P08 (riparian 
vegetation alteration), P09 (navigation intensity), P10 (barriers catchment), P11 (barriers segment), P12 (lateral 
connectivity impairment), P13 (national water quality index), P16 (significant fisheries). 
 
The results of the analysis were: 
Robust Regression: index1tot (combined pressure index) - EQRniseci (-1 outlier) 
      
Slope a:                                                   -0.63208     
Intercept b:                                              0.57903     
      
95% bootstrapped confidence intervals               (N=1999):  
Slope a:                                                        (-1,7148, -0,23068)    
Intercept b:                                                   (0,52588, 0,69118)    
      
Correlation:     
r:                                                                      -0.13047     
r2:                                                                0.017022     
t:                                                                  -1.2203     
p (uncorr.):                                                     0.22567     
Permutation p:                                           0.2299     
 
To evaluate the answer of NISECI to single pressures, the levels of each type of pressures have been grouped 
in only two level, named “strong” and “weak” pressures.  
Considering them, we can say that NISECI is influenced by impoundment, upstream dams influence, 
channelization, dykes (flood protection), riparian vegetation, local habitat alteration, toxic risk Priority Substance 
list, water quality alteration (local scale) and all the three pressures describing the stocking activity, predation 
and impairment of indigenous species.  



Annex 1: Completed questionnaires of national assessment methods 

 

106 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 - 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Thrid RBMP 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 
Macchio S., Rossi G.L., Rossi G., De Bonis S., Balzamo S., Martone C., 2017 – Nuovo indice dello stato 
ecologico delle comunità ittiche (NISECI). ISPRA Serie Manuali e Linee Guida 159/2017 

A-14 Scientific literature (preferably quote references written in English) 

 - 

A-15 Comments 

 - 
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 ISPRA, 2014 – Metodi Biologici per le acque dolci superficiali. Serie Manuali e Linee Guida 111/2014 
 
 

 
 

B-02 Please specify sampling/survey device 
  

 

B-03 Sampled/surveyed habitat 

 Main channel  

 Shorelines  

 
Secondary and side-
channels 

 

 Connected backwaters60  

 Isolated backwaters61  

 Alluvial wetlands62  

 Other (specify)  
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

In the quantitative section at least 2 runs must be performed. If in the last run the total number of fish caught is 
not less than half the number of fish caught with the earlier, we have to proceed to an additional cut in the same 
manner up to a maximum of 4 runs. The qualitative section must be sampled with a single run.  If in 3 
consecutive 25m increments there isn’t a new species recruitment the qualitative sampling can be interrupted. 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

  

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

  
 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

A sampling station consists of two consecutive sections, the first one is sampled with a quantitative approach 
and the second with a qualitative approach. The length of the sections should be 10 times the river width. For 
streams with active channel width less than 5 meters, each of the two sections must be of 50 meters. For 
streams with active channel width from 5 to 20 meters the sections must have length of 100 meters. Each 
section (qualitative or quantitative) is divided in 25 m increments. 
 

Active channel width Length of the sections 

cw ≤ 5m > 50m 

5m  < cw < 10m > 100m 

 
60 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
61 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
62 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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10m < cw < 20m >> 100m 
 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

A sampling station consists of two consecutive sections, the first one is sampled with a quantitative approach 
and the second with a qualitative approach. The length of the sections should be 10 times the river width. For 
streams with active channel width less than 5 meters, each of the two sections must be of at least 50 meters. 
For streams with active channel width from 5 to 20 meters the sections must have length at least 100 meters. 
Each section (qualitative or quantitative) is divided in 25 m increments. 
In the quantitative section the sample shall guarantee the representation of populations abundance and 
structure. For this purpose at least 2 runs must be performed. If in the last run the total number of fish caught is 
not less than half the number of fish caught with the earlier, we have to proceed to an additional cut in the same 
manner up to a maximum of 4 runs. Fishes caught in the quantitative section are temporarily hold in tubs for the 
successive measurements. 
The qualitative section must be sampled with a single run and it has the aim to complete the representation of 
the species composition and richness. If in 4 consecutive 25m increments there isn’t a new species recruitment 
the qualitative sampling can be interrupted. Fishes caught in the qualitative section may be immediately 
released after species identification. 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level Yes 

Genus level No 

Family level No 

Other level No 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

  
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage No 

Abundance classes (ordinal scale) No 

Relative abundance (i.e. one species relatively to other 
species) 

No 

Other (specify)  

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume No 

Time No 

Other (specify)  

B-13 Please specify unit in which the biota’s abundance is expressed 

 Number of individuals per one square-metre 

B-14 If biomass is measured, please specify how it is quantified. 

  
 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 

For each caught individual shall be recorded: 
1) Species 
2) Total length (mm) 
3) Weight 
4) Any external abnormalities of tail, dorsal fin, caudal fin, pectoral fins, body, head, eyes, nostrils, lips, 

operculums, barbels 
 

B-16 Comments 

 
When the sample exceeds 500 units, the detection of the morphometrics and other data can be carried out on a 
specimen every 3 or more individuals, without making any arbitrary choice on the fish to be measured. All 
individuals have to be counted and the species has to be identified. 

 

 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 
f1) Native species presence  

a. Species with the main ecosystem functional importance  
b. Other native species 
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f2) Biological condition of the populations 
a. Population structure in age classes 
b. Abundance of population 

f3) Presence and population structure of alien species 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

  

C-03 How are alien species considered in the assessment? 

  

C-04 Combination rule for multi-metrics 

 

Average metric scores  

Weighted average metric 
scores 

 

Worst metric score  

Mean quality class  

Worst quality class  

Other (specify) 0.1*f10.5 + 0.1*f20.5 + 0.8*( f1* f2) – 0.1*(1- f3)*( 0.1*f10.5 + 0.1*f20.5 + 0.8*( f1* f2)) 

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

  
 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites No 
Modelling (extrapolating model 
results) 

No 

Expert knowledge Yes 

Historical data Yes 

Least Disturbed Conditions No 
Other (specify)  

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

  
 
 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

No 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

No 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

No 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2) for the Mediterranean 
region. 

Yes 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

No 

Other (specify) 

Boundaries taken over from the intercalibration exercise. For the Alpine Region, the H/G boundary has been 
reduced to 0.52. 

C-09 Please describe the boundary setting procedure in relation to the pressure. 
  

 

C-10 Comments 
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Latvia 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Jānis Šīre 
A-02 Email address of person completing this questionnaire 

 janis.sire@lvgmc.lv 
A-03 Institution of person completing this questionnaire 

 Latvian Environment, geology and meteorology centre 
A-04 Name of assessment method (original full name) 

 Latvijas zivju indekss 
A-05 Name of assessment method (translated into English) 

 Latvian fish index 
A-06 Abbreviation of assessment method 

 LVFI 
A-07 EU Member State 

 Latvia 
A-08 Biological Quality Element 

 Fish 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 Sand-dominated very large rivers (>10,000 km2) 
A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Partly. Due to small number of fish samples from very large rivers (catchment > 10000 km2), pressure-
response relationship had been tested on the overall fish samples dataset, including fish data from other 
Latvian river types, too. 
If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of 
pressure etc. 
 

Pressure Salmonid sites (n=675) Cyprinid sites (n=451) 

 Test statistic p Test statistic p 

Biogens (Nutrients) 6,054 0,048 9.410 0.052 

O2, BOD5 80,168 0,000 18.017 0.000 

Hydrological alteration 8,2661 0,041 5,741 0,124 

Morphological 

alteration 
1,697 0,428 13,689 0,003 

Habitat quality 42.685 0,000 59,896 0,000 

Accessibility& 

connectivity 
3,315 0,191 11,540 0,003 

 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the 
assessment method detect, and why do you think that the method is capable of detecting these 
pressures? 

 

Eutrophication, general degradation, hydromorphological degradation, riparian habitat alteration, river 
connectivity at water body scale (segment). 
The metrics are the same as used for streams and smaller size rivers (pressure-response relationship tested 
on a database including smaller rivers as well). 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Method is ready and used in 3rd cycle River basin management plans. 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 Not available 

A-14 Scientific literature (preferably quote references written in English) 

 Not published yet 
A-15 Comments 

  
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 
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 CEN (2003) Sampling of Fish with Electricity. EN 14011 
 

 
 

 

B-02 Please specify sampling/survey device  

 
Direct current electrofishing gear with 2kW generator – SE 300 (producer -Stampes Elektro A/S, Vesterled 
14, 6950 Ringkøbing, Denmark) 

 

B-03 Sampled/surveyed habitat 

 Main channel Electrofishing gear if possible 

 Shorelines Electrofishing gear 

 
Secondary and side-
channels 

Electrofishing gear in channels between islets  

 Connected backwaters no  

 Isolated backwaters no  

 Alluvial wetlands no 

 Other (specify) no 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion per sampling season 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 June-September 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 No replicates 
 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Electrofishing: at least 2- 5 100 m long stretches or 2- 5 areas of 500 m2.  

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Electrofishing: along shorelines, if possible, shores or channels between islets. At least 2 sites with different 
habitat sampled per river/per year (one site only at one time per year) 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level yes 
Genus level  

Family level  

Other level  

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

  
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Individual counts 
Percent coverage  
Abundance classes (ordinal scale)  
Relative abundance (i.e. one species relatively to other 
species)  

Other (specify)  
B-12 Record of biological data: Abundance is related to … 

 

Area Area 
Volume  
Time Time (possible, not used) 
Other (specify)  

B-13 Please specify unit in which the biota’s abundance is expressed 

 Number of individuals per unit (100m2) of area 
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B-14 If biomass is measured, please specify how it is quantified. 

 
Measured from individual weight or calculated from lenght/weight relationship. For fish with Lt<50 mm total 
weight of ind. by species measured 

 

 
 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 All fihses with Lt>50 mm measured individually 
 

B-16 Comments 

 Additional data of malformations, macroparasites, diseases symptoms collected  
 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Abundance (ind./100m2) of species intolerant to oxygen depletion 
Relative number of species in % requiring lithophilic reproduction habitat (gravel spawners) 
Number of species belonging to salmonid dominated fish communities  
Abundance (ind./100m2) of species requiring lithophilic reproduction habitat 
Number of rheophar species 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

  
C-03 How are alien species considered in the assessment? 

 Not specifically considered, all species registered in database (also crayfish) 
C-04 Combination rule for multi-metrics 

 

Average metric scores Average metric scores 
Weighted average metric 
scores  

Worst metric score  
Mean quality class  
Worst quality class  

Other (specify)  

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

80% quantile of the reference group was chosen as the reference value. 
Refernce levels of fish metrics   

Sampling site type, fish metrics Unit Reference level Quantile (%) 

For cyprinid sites 

N100m2LITH_REF ind./100m2 145,6 80 

RHREOPARS_REF num. of species 4 80 

For Salmonid sites 

N100m2INTOLO2_REF Ind./100m2 118,0 80 

LITHsp%_REF % num. of species 100 80 

ST species_REF num. of species 5 80 

    
 

 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites  
Modelling (extrapolating model 
results) 

Extrapolating model results 

Expert knowledge  

Historical data  

Least Disturbed Conditions  

Other (specify)  
C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 All country territory, sites with the smallest pressures 
 

 
 

C-08 Setting of ecological status boundaries 

 
Using discontinuities in the relationship of anthropogenic pressure and the biological response. 
no 
Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
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compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

no 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 
yes 
Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 
yes 
Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 
Yes, from modelling results 
Other (specify) 

 
C-09 Please describe the boundary setting procedure in relation to the pressure. 

 

EQR's for every fish metric were calculated by formula EQR=R/RC, where R is observed value, RC is 
reference value. Sum of fish metrics in EQR's divided by number of metrics gives the initial EQR for site/river. 
Initial EQR values were clustered with Ward clustering algorithm using Euclidean metrics. Clusters n = 5 were 
searched, so that the number of clusters would be equal to the number of required status classes. Then the 
status class boundaries before intercalibration were obtained as midpoint between the adjacent class 80% and 
20% quantiles. The status class boundaries in EQR's were: Poor/Bad 0,31; Moderate/Poor 0,49; 
Good/Moderate 0,66; High/Good 0,88.  
Only 3% of sampled sites belong to high ecological status class and 25% corresponds with good status (table 
below). 

 
Fish metrics average’s±95% confidence levels for different ecological status class 

Status class  
Number 
analysed 

INTOLO2 
(ind/100 m2) 

LITH% ST species LITH Rheopars 

High 33 153±23 68±5 4,0±0,4 200±25 4,8±0,5 

Good 275 114±8 62±2 3,6±0,1 156±12 3,8±0,2 

Moderate 332 39±4 59±2 3,0±0,1 64±5 3,4±0,2 

Poor 253 20±2 48±2 2,0±0,1 36±4 2,6±0,1 

Bad 226 9±2 33±2 0,8±0,1 12±2 1,2±0,1 

 
 

 

C-10 Comments 
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Lithuania 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Tomas Virbickas 

A-02 Email address of person completing this questionnaire 

 tomas.vrb@gmail.com 

A-03 Institution of person completing this questionnaire 

 Nature Research Centre, Vilnius 

A-04 Name of assessment method (original full name) 

 Lietuvos žuvų indeksas 

A-05 Name of assessment method (translated into English) 

 Lithuanian fish index 

A-06 Abbreviation of assessment method 

 LZI 

A-07 EU Member State 

 Lithuania 

A-08 Biological Quality Element 

 Fish 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 Sand-dominated very large rivers (>10,000 km2) 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes. Changes in the values of fish index as well as individual fish metrics were analyzed in the very large river 
sites, differing in measured values of physico-chemical elements and in hydromorphological conditions. 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

Data on all relevant quality elements (physico-chemical, hydromorphological and fish) is available from 11 sites, 
which were sampled several times during 2010-2014. Values of fish index significantly correlate with 
concentration of total nitrogen and nitrates (Spearman R is, accordingly, -0,65 and -0,67), concentration of 
dissolved oxygen (Spearman R = 0.5), values of Lithuanian river hydromorphological index (Spearman R = 
0.58) and status class derived based on physico-chemical and hydromorphological elements (Pearson R = 0.60) 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

  

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Method is ready (already intercalibrated for smaller rivers) 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 
LAND 85-2007 „Lietuvos žuvų indekso apskaičiavimo metodika“ (Žin., 2007, Nr.47-1814; 2010, Nr. 29-1363; 
Žin., 2011, Nr. 109-5146) 

A-14 Scientific literature (preferably quote references written in English) 

 not published yet 

A-15 Comments 

  
 

 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 
CEN (2003) Sampling of Fish with Electricity. EN 14011 
Gyvūnijos monitoringo metodai. 2009. UAB „Petro ofsetas“, Vilnius 

 

 
 

 

B-02 Please specify sampling/survey device 

 Electric fishing gear. Multimesh bottom gill nets 
 

B-03 Sampled/surveyed habitat 

 Main channel 
Multi-mesh bottom gill nets. Electric fishing gear – when possible (depends on 
depth) 

http://www3.lrs.lt/pls/inter/dokpaieska.showdoc_l?p_id=296626
http://www3.lrs.lt/pls/inter/dokpaieska.showdoc_l?p_id=366727
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 Shorelines Electric fishing gear. Multi-mesh bottom gill nets 

 
Secondary and side-
channels 

not present  

 Connected backwaters63 no  

 Isolated backwaters64 no  

 Alluvial wetlands65 no 

 Other (specify) no 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion per sampling season 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 August-September 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 no replicates 
 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Multi-mesh bottom gill nets: at least six units of 40 m length multi-mesh nets (coastal multi-mesh gill nets; mesh 
sizes differ from CEN standard for lakes), placed for 12 h (night time). 
Electrofishing: at least 500 m length segment  

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Electrofishing: along shorelines of both banks and, when present, in the shoal on main channel; 
Multi-mesh bottom gill nets: placed at different places along shorelines and in the main channel, covering major 
habitats 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level Yes 

Genus level No 

Family level No 

Other level No 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

  
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage No 

Abundance classes (ordinal scale) No 

Relative abundance (i.e. one species relatively to other 
species) 

No 

Other (specify) No 

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume No 

Time No 

Other (specify) No 

B-13 Please specify unit in which the biota’s abundance is expressed 

 Nb of individuals per unit of area 

B-14 If biomass is measured, please specify how it is quantified. 

 
63 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
64 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
65 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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 Weighted 
 

 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Length and weight of individual specimens in sub-sample 
 

B-16 Comments 

  
 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Relative abundance of intolerant species 
Number of intolerant species 
Relative abundance of lithophilic species 
Relative number of lithophilic species 
Relative abundance of tolerant species 
Relative number of tolerant species 
Number of rheophilic species 
Relative abundance of omnivorous species 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

  

C-03 How are alien species considered in the assessment? 

 Not considered because of very low abundance and occasional occurrence  

C-04 Combination rule for multi-metrics 

 

Average metric scores Average metric scores 

Weighted average metric 
scores 

 

Worst metric score  

Mean quality class  

Worst quality class  

Other (specify)  

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Values of metrics of quality elements at reference conditions for very large rivers were extrapolated from those 
established in near-natural sites of large rivers (ca. 2,000-7,000 km2 catchment size). Comparative analysis of 
the river sites, pre-classified to the same status class (good or moderate or poor) according to the same type 
and intensity of human pressure revealed, that there is no difference in the variance of values of metrics of 
physico-chemical elements among large and very large rivers. Therefore, we consider that values of physico-
chemical elements in reference sites of very large rivers should theoretically be the same, as those established 
in near-natural sites of large rivers. The same analysis has been conducted with the fish index, and results were 
the same: variance of values of the fish index at river sites of the same status class (good or moderate or poor) 
do not differ among large and very large rivers. Considering that, description of reference conditions in very 
large rivers was extrapolated from that of large rivers. Similarity in fish species composition of large and very 
large rivers in Lithuania is also validated by historical data. Reference conditions in very large rivers according 
to physico-chemical and hydromorphological elements are described below. 
Chemistry (average annual values): NO3-N ≤0.9 mg/l, NH4-N≤0.06 mg/l, Ntot≤1.4 mg/l, PO4-P≤0.03 mg/l, 
Ptot≤0.06 mg/l, BOD7≤1.8 mg/l, O2 ≥9.5 mg/l. Hydrology: changes in the natural water flow ≤10%. Morphology: 
riverbed is natural (unregulated, no shore embankments), natural riparian vegetation covers at least 70% of the 
shoreline. Continuity: no artificial barriers for fish migration. 

 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites  

Modelling (extrapolating model 
results) 

extrapolating results 

Expert knowledge expert knowledge 

Historical data historical data 

Least Disturbed Conditions  

Other (specify)  
C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 
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C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

yes 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

yes 

Other (specify) 

 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 

The boundaries for very large rivers were extrapolated from those established for large rivers, because the 
variance of fish index values at rivers sites of the same status class (good, moderate or poor) did not differ 
between large and very large rivers. 
In large rivers, preliminary ecological status boundaries were defined analysing discontinuities in the pressure-
impact relationships. Afterwards, these boundaries were additionally calibrated against pre-classified sites. Pre-
classification was done on the basis of pressure parameters used in the EU FAME project. The individual fish 
metric values were additionally tested against the WFD normative definitions describing high, good and 
moderate status. 
Shift from high to good status is characterized by approximately 10% decrease in the values of metrics of 
degradation sensitive ecological guilds and corresponding increase in values of metrics of tolerant guilds. At the 
good-moderate boundary the values of metrics describing sensitive ecological guilds (lithophilic and rheophilic 
fish) are up to 30% lower, and those of degradation resistant ecological guilds (tolerant and omnivorous fish) 
are approximately 30% higher compared to reference conditions. Intolerant (highly sensitive) species are still 
present. At the moderate-poor boundary the share of individuals of degradation sensitive guilds is by 70% lower 
than that at reference conditions. Intolerant species are absent. At the poor-bad boundary more than 90% of 
individuals in the fish community are degradation-resistant fish, sensitive species are absent. 

 

C-10 Comments 
 

  



Annex 1: Completed questionnaires of national assessment methods 

 

117 

Netherlands 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Tom Buijse 

A-02 Email address of person completing this questionnaire 

 tom.buijse@deltares.nl 

A-03 Institution of person completing this questionnaire 

 Deltares 

A-04 Name of assessment method (original full name) 

 Nederlandse Referenties en Maatlatten voor Vis in Grote Rivieren 

A-05 Name of assessment method (translated into English) 

 Netherlands References and Metrics for Fish in Large Rivers 

A-06 Abbreviation of assessment method 

 NLFILR 

A-07 EU Member State 

 Netherlands 

A-08 Biological Quality Element 

 Fish Fauna 
 

 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 

WFD type Descriptor name Slope (m/km) Flow velocity (cm/s) Geology >50% width (m) catchment (km2) 
R7 Slow-flowing river on sandy/clayey soil < 1 < 50 siliceous > 25 > 10,000 
R8 Freshwater tidal river on sandy/clayey soil < 1 < 50 siliceous > 25 > 10,000 
R16 Fast-flowing middle/lower course on sandy or gravel soil > 1 > 50 siliceous > 25 > 
10,000 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

No 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 

Eutrophication, general degradation, hydromorphological degradation, riparian habitat alteration, river 
connectivity at water body scale (segment). 
The metrics are partially similar as those used for streams and smaller sized rivers, which have been 
intercalibrated successfully. The question is the setting of the boundaries for these metrics 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Now (April 2013) 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 

Van der Molen, DT & R. Pot [eds.] (2007) Referenties en maatlatten voor natuurlijk watertypen voor de 
Kaderrichtlijn Water. STOWA 2007-32; RWS-WD 2007-018. 
Winter, H.V., W. Dekker & J.J. de Leeuw (2006) Optimalisatie MWTL vismonitoring. IMARES Rapport C052/06 
in opdracht van RWS-RIZA. 
Jaarsma, N., M. Klinge & R. Pot [eds.] (2007) Achtergronddocument Referenties en Maatlatten Vissen ten 
behoeve van de Kaderrichtlijn Water.  STOWA, Utrecht. 

A-14 Scientific literature (preferably quote references written in English) 

 

Leeuw, J. J. de, A.D. Buijse, G. Haidvogl, M. Lapinska, R. Noble, R. Repecka, T. Virbickas, W. Wiśniewolski & 
C. Wolter (2007) Challenges in developing fish-based ecological assessment methods for large floodplain 
rivers. Fisheries Management and Ecology 14: 483–494 
Leeuw, J.J. de, A.D. Buijse, R.E. Grift & H.V. Winter. 2005. Management and monitoring of the return of riverine 
fish species in the Netherlands. Archiv für Hydrobiologie Supplement 155 (Large Rivers 15): 391-411 

A-15 Comments 

 - 
 

 

B - Data acquisition 



Annex 1: Completed questionnaires of national assessment methods 

 

118 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 
Ministerie van Infrastructuur & Milieu 2011 Richtlijn KRW Monitoring Oppervlaktewater en Protocol Toetsen & 
Beoordelen 

 

 
 

 

B-02 Please specify sampling/survey device 

 
boat-mounted electrofishing (shoreline), 3-m beam trawl (mid-channel), salmon fyke nets to record upstream 
migration of salmonids 

 

B-03 Sampled/surveyed habitat 

 Main channel yes 

 Shorelines yes 

 
Secondary and side-
channels 

yes 

 Connected backwaters66 yes 

 Isolated backwaters67 no 

 Alluvial wetlands68 no 

 Other (specify) Not applicable 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion per year 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 March-May; September-November 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Beam trawl: main channel 4-17, shoreline 4-17, backwaters 4-6 
Electrofishing: shoreline 4-19; backwaters 2-6 
All depending on the size of the water body 

 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

1% of the open water surface area (main channel, shoreline, navigable backwaters). Side channel and shallow 
backwaters with electrofishing.  
Main channel (beam trawl) 1.4 – 4.1 ha 
Shoreline (beam trawl) 1.4 - 4.4 ha, (electrofishing) 1.8 – 7.8 km 
Backwaters (beam trawl) 0.7 – 1.4 ha, (electrofishing) 1.0 – 2.6 km  
All total values per water body depending on the size of the water body. 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 p.m. 
 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level yes 

Genus level No 

Family level No 

Other level Not applicable 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 Not applicable 
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 
Individual counts 

Yes with subsampling in case of large 
numbers 

Percent coverage No 

Abundance classes (ordinal scale) No 

 
66 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
67 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
68 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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Relative abundance (i.e. one species relatively to other 
species) 

No 

Other (specify) Not applicable 

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume No 

Time No 

Other (specify) Length 

B-13 Please specify unit in which the biota’s abundance is expressed 

 
Metrics are based on relative abundance. Thus the unit in which abundance are expressed is less relevant. 
Occurring units are catch per unit effort or number per ha / km shoreline. 

B-14 If biomass is measured, please specify how it is quantified. 

 Not applicable 
 
 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Length of individual specimens 
 

B-16 Comments 

 None 
 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Number indigenous diadromous species 
Number indigenous rheophilic species 
Number indigenous limnophilic species 
Relative abundance of rheophilic species 
Relative abundance of limnophilic species 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

 Disconnected water bodies are not included to assess the ecological status for the water body. 

C-03 How are alien species considered in the assessment? 

 
Not. They are considered based on their habitat requirements and migration behaviour similar as native 
species. 

C-04 Combination rule for multi-metrics 

 

Average metric scores yes 

Weighted average metric 
scores 

no 

Worst metric score no 

Mean quality class no 

Worst quality class no 

Other (specify) 
Species composition and abundance are first separately averaged 
whereafter both are averaged  

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

The reference conditions differ per large river type (see A-09) 
1.Species composition 
Rheophilic R7: 17, R8: 17 and R16 21 species 
Diadromous R7: 10, R8: 12 and R16: 8 species 
Limnophilic 6 species for all types 
2.Abundance 
Relative abundance rheophilic R7: 40 % R8 35% R16 50% 
Relative abundance limnophilic R7 15 % R8 15% R16 5% 
No distinction between habitats 

 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites Not available in the Netherlands 

Modelling (extrapolating model 
results) 

No 

Expert knowledge Yes 

Historical data No 
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Least Disturbed Conditions No 

Other (specify) Not applicable 

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 Not available 
 

 
 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

No 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

No 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

No, not available 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

Yes 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

No 

Other (specify) 

- 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 Expert judgement 
 

C-10 Comments 

 
There is relative minor variation in the ecological status between the various stretches of large rivers in the 
Netherlands. The most important distinction is free flowing or impounded. There are some differences in 
shoreline (natural vs. protected) and hardly any in water quality. 
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Norway 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Jon Museth 

A-02 Email address of person completing this questionnaire 

 jon.museth@nina.no 

A-03 Institution of person completing this questionnaire 

 Norwegian Institute for Nature Research (NINA) 

A-04 Name of assessment method (original full name) 

 New European fish Index, EFI+ 

A-05 Name of assessment method (translated into English) 

 New European fish Index, EFI+ 

A-06 Abbreviation of assessment method 

 NO EFI+ 

A-07 EU Member State 

 Norway 

A-08 Biological Quality Element 

 Fish 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 
Non-anadromous very large rivers with low-moderate Ca-content, humic: Fish community: Salmonidae, 
Cyprinidae, Esocidae, Percidae. Anadromous rivers dominated by Salmo salar and Salmo trutt not included in 
this exercise.   

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

No 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 

The European Fish Index (EFI) was the first standardised fish-based assessment method applicable across a 
wide range of European rivers. The EFI+ employs a number of environmental variables to predict biological 
reference conditions and then quantifies the deviation of the fish community structure from these reference 
conditions on a statistical basis. However, although as wide range of river types was included in the 
development of EFI+, very large rivers, were underrepresented. In Norway, there are very few very large rivers 
and very large rivers in reference condition are lacking. Based on a national exercise (listed below), comparing 
historical data/expert judgement and EFI+, the conclusion was that EFI+ detected the effect of 
hydromorphological degradation: 

• Museth, J., Braband, Å., Taugbøl, A. 2017. Økologisk tilstandsklassifisering og kartlegging av 
fiskesamfunnet i tre vannforekomster i Glomma mellom Bingsfoss og Sarpsfossen i 2016. NINA 
Rapport 1347. 28 s. 

• Museth, J., Brabrand, Å., Dervo, B., Sandlund, O.T. 2016. Økologisk tilstandsklassifisering av 
vannforekomster Glomma og Vorma. Kan den europeiske fiskeindeksen (EFI+) brukes i artsrike elver 
på Østlandet? NINa Rapport 1262. 27 s.  

 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 October 2017 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 http://efi-plus.boku.ac.at/software/doc/EFI+Manual.pdf 

A-14 Scientific literature (preferably quote references written in English) 

  

A-15 Comments 

 - 
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

mailto:jon.museth@nina.no
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We have followed the instructions in http://efi-plus.boku.ac.at/software/doc/EFI+Manual.pdf, and the methods 
are described in: 

• Museth, J., Brabrand, Å., Dervo, B., Sandlund, O.T. 2016. Økologisk tilstandsklassifisering av 
vannforekomster Glomma og Vorma. Kan den europeiske fiskeindeksen (EFI+) brukes i artsrike elver 
på Østlandet? NINa Rapport 1262. 27 s.  

    
 

 
 

 

B-02 Please specify sampling/survey device 

 Special constructed electrofihing boat. 7.5 kW pulsator. Output: DC, 500-1000 V, 60-120 Hz. 
 

B-03 Sampled/surveyed habitat 

 Main channel Yes (if shallower than 2.0 m) 

 Shorelines Yes 

 
Secondary and side-
channels 

Yes 

 Connected backwaters69 Yes 

 Isolated backwaters70 No 

 Alluvial wetlands71 No 

 Other (specify)  
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 We sampled each site once per year.  

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 August – October 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
We sampled several stations (10-20) on each site/water bodywith focus on representative sampling of all 
available habitat types 

 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 We sampled 4,600 – 26,000 m2 on each site per year 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Boat electrofishing, for each station: UTM-coordinates recorded for START and STOP, habitat described briefly, 
electrofishing carried by manouvering the boat slightly faster than the water velocity, two persons with dip-nets 
in front of the boat transferred the fish into a fish holding tank. When finished the station/transect the effective 
electrofishing time (number of seconds) and the transect lengt (m) were logged. All fish indidudual determined 
to species and length-measured.  

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level Yes 

Genus level No 

Family level No 

Other level No 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

  
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage  

Abundance classes (ordinal scale)  

Relative abundance (i.e. one species relatively to other  

 
69 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
70 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
71 Including strongly disconnected water bodies (i.e. palaeopotamon) 

http://efi-plus.boku.ac.at/software/doc/EFI+Manual.pdf
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species) 

Other (specify)  

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume  

Time Yes, but not used in the classification exercise.  

Other (specify)  
B-13 Please specify unit in which the biota’s abundance is expressed 

 
Individual counts. Number of individuals per m2 and per minute effective electrofishing can be calculated 
(CPUE), but not used in the exercise. 

B-14 If biomass is measured, please specify how it is quantified. 

  
 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

  
 

B-16 Comments 

  
 

 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 Abundance of species ≤ 150 mm (total length) intolerant to habitat degradation [Salmonid type] 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

  

C-03 How are alien species considered in the assessment? 

 No alien species recorded 

C-04 Combination rule for multi-metrics 

 

Average metric scores  

Weighted average metric scores  

Worst metric score  

Mean quality class  

Worst quality class  

Other (specify)  

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 EFI+ criteria 
 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites 
Yes, EFI+ were developed using reference conditions, but few 
samples from very large rivers 

Modelling (extrapolating model 
results) 

Yes 

Expert knowledge Yes 

Historical data Yes 
Least Disturbed Conditions No 

Other (specify)  
C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

  
 

 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

Yes, good status boundaries derived from metric variability at best-available sites. 
The boundaries were set according to the EFI+ project (EFI+ Consortium, 2009). The boundary between high 
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and good status corresponds to the value of the 95th percentile of the index distribution for undisturbed sites. 
The boundary between good and moderate status corresponds to the value of the 25th percentile of the index 
distribution for undisturbed sites. The remaining class boundaries were divided equally. 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

 

Other (specify) 

 

C-09 Please describe the boundary setting procedure in relation to the pressure. 
  

 

C-10 Comments 
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Poland 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Paweł Prus 

A-02 Email address of person completing this questionnaire 

 pruspaw@wp.pl 

A-03 Institution of person completing this questionnaire 

 Stanisław Sakowicz Inland Fisheries Institute in Olsztyn 

A-04 Name of assessment method (original full name) 

 Wskaźnik Integralności Biotycznej z indeksem ryb dwuśrodowiskowych 

A-05 Name of assessment method (translated into English) 

 Index of Biotic Integrity with Diadromous Fish Index 

A-06 Abbreviation of assessment method 

 IBI_PL 

A-07 EU Member State 

 Poland 

A-08 Biological Quality Element 

 Fish Fauna 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 

Sand-silt-dominated very large rivers – Very large rivers of >10,000 km2 catchment size dominated by sandy 
and muddy channel substrate. 
Gravel-dominated very large rivers – Very large rivers of >10,000 km2 catchment size with channel substrates 
dominated by cobbles and gravels. 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes, with qualitative data 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

Archival data from 33 samples from sand-dominated very large rivers and actual monitoring data from 47 sites 
on sand dominated very large rivers and 2 sites on gravel-dominated very large rivers. 
Pressure-impact relationships were examined for IBI_PL metrics and pressure types: connectivity, cross-
channel and habitat modification and physico-chemical parameters. The results has shown significant 
dependencies (Spearman rank correlation) between IBI_PL assessment results and such pressures as 
impoundment, upstream dam reservoir influence and maximal values of BOD5. Some trends of increasing share 
of disturbed sites in poor and bad IBI_PL classes were also found for average BOD5, average TP concentration 
and minimum O2 concentration, however the correlations for these stressors were found insignificant. 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 
The IBI_PL method detects pressures connected to cross channel modification, habitat degradation and 
eutrophication and Diadromous Fish Index detects connectivity problems. 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 May 2013 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 

CEN EN 14011, 2003. Water Analysis: Fishing with Electricity (EN 14011) for wadable and non-wadable rivers.  
European Committee for Standardization (CEN), Brussels;  
Dz. U. 2011. nr 258 poz. 1549. Rozporządzenie Ministra Środowiska z dnia 9 listopada 2011 w sprawie 
klasyfikacji stanu ekologicznego, potencjału ekologicznego i stanu chemicznego jednolitych części wód 
powierzchniowych. http://www.dziennikustaw.gov.pl/. 
Ordinance of Minister of Environment of 21 November 2013 changing the odrdinance on forms and methods of 
monitoring of surface and ground water bodies (Journal of Law of the Republic of Poland 2013, item 1558). 

A-14 Scientific literature (preferably quote references written in English) 

 

Karr J.R. 1981. Assessment of biotic integrity using fish communities. Fisheries, 6: 21-27;  
Buras P., Wiśniewolski W., Szlakowski J. 2004. Zespoły ryb w systemie Nidy jako kryterium waloryzacji 
środowiska rzecznego. ss 227-244. (W: Bliskie Naturze Kształtowanie Dolin Rzecznych. Red. T. Heese, W. 
Puchalski).  Wydawnictwo Politechniki Koszalińskiej, Koszalin.; (in Polish) 
Dussling U., Berg R., Klinger H., Wolter C. 2004. Assessing the Ecological Status of River Systems Using Fish 
Assemblages. Handbuch Angewartdte Limnologie – 20. Erg. Lfg. 12/04. ss. 84. 

http://www.dziennikustaw.gov.pl/
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Szlakowski J., Wiśniewolski W., Buras P. 2004. Wskaźnik Integralności Biotycznej (IBI) jako narzędzie do 
waloryzacji rzek w oparciu o zespoły ichtiofauny. ss. 245-262. (W: Bliskie Naturze Kształtowanie Dolin 
Rzecznych, Red. T. Heese, W. Puchalski).Wyd. Politechniki Koszalińskiej, Koszalin. (in Polish) 
EFI+ Manual. 2009. Manual for the application of the New European Fish Index (EFI+) with Annexes. http://efi-
plus.boku.ac.at/software/documentation.php; 
Prus P., Wiśniewolski W., Szlakowski J., Borzęcka I., Buras P., Błachuta J., Dębowski P., Jelonek M., Klich M., 
Kukuła K., Ligięza J., Przybylski M., Radtke G., Witkowski A., Żurek R. 2009. Rozwój ogólnoeuropejskiej 
metody oceny stanu ekologicznego rzek w oparciu o ichtiofaunę – Europejski Wskaźniki Ichtiologiczny (EFI+). 
Nauka, Przyroda, Technologie 3, 3, ss. 15; (in Polish) 
Prus P., Szlakowski J., Buras P., Ligięza J., Wiśniewolski W., Borzęcka I. 2011. Ichtiofauna ss. 99-116. (W: 
Ocena stanu ekologicznego wód zlewni rzeki Wel. Red. H. Soszka). Wydawnictwo IRS, Olsztyn. (in Polish) 
 Adamczyk M., Prus P., Wiśniewolski W. 2013. Possibilities of applying the European Fish Index (EFI+) to 
assess the ecological status of rivers in Poland. Rocz.Nauk.PZW, 26: 19-49 (In Polish, with English abstract 
and summary). 
Prus P., Adamczyk M., Buras P., Wiśniewolski W. 2013. Metody oceny stanu środowiska rzek  w oparciu o 
ichtiofaunę [Fish-based methods for river ecological status assessment ]. W: Ciecierska H., Dynowska M. (red.) 
Biologiczne metody oceny stanu środowiska, T. II. Ekosystemy wodne [In: Ciecierska H., Dynowska M. (Eds) 
Biological methods for environment status assessment. Part II. Water ecosystems], Wydawnictwo Mantis, 
Olsztyn: 199-236. nr ISBN 978-83-62860-19-7 (in Polish) 
Prus P., Wiśniewolski W. (Eds) 2013. Monitoring ichtiofauny w rzekach. Przewodnik metodyczny. [Ichthyofauna 
monitoring in rivers. Methodological guide.] Biblioteka Monitoringu Środowiska, Główny Inspektorat Ochrony 
Środowiska, Warszawa, 72 pp. [in Polish] 
http://www.gios.gov.pl/images/dokumenty/pms/monitoring_wod/Przewodnik_metodyczny_do_oceny_rybnej_rz
ek.pdf 

A-15 Comments 

 
The method combines IBI multimetric index (after Karr 1981, modified) with Diadromous Fish Index, taken from 
the EFI+ method (EFI+ Manual, 2009). The second index has an additional character. It is calculated as a 
proportion of diadromus fish species number occurring at present to historical data.  

 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 
CEN EN 14011, 2003, Dussling et al. 2004, EFI+ Manual. 2009, Prus et al. 2011, Adamczyk et al. 2013, Prus 
and Wiśniewolski (Eds) 2013. 

B-02 Please specify sampling/survey device 
 Electrofishing gear located on boat, with 1 or 2 anodes,  Direct current (DC), 5 KW, 2-5 A. 

 

B-03 Sampled/surveyed habitat 

 Main channel Partially* 

 Shorelines yes 

 
Secondary and side-
channels 

yes 

 Connected backwaters72 yes 

 Isolated backwaters73  

 Alluvial wetlands74  

 Other (specify) 

*Main channel is not fully sampled due to lack of data obtained with trawling 
method for Polish Rivers. Main channel sampling may be used only as 
complementary method to shoreline electric fish sampling (Dußling et al. 
2004). 

 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Sampling should be done once per season. Due to long live cycle of most fish species it should be repeated in 
each water body every six years.  

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Sampling should be done from mid-August to end of October 

B-06 How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 

 
72 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
73 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
74 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
One combined sample should consist of sub-samples in particular habitat types (see B-03) adequately to their 
share in water body surface.  

 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Minimal sampling stretches are: 
Shoreline – 1000 m length (i.e. ca. 2000 m2),   

Secondary and side-channels – 250 m length (i.e. ca. 500 m2) 
Connected backwaters – 250 m length (i.e. ca. 500 m2) 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Sampling with boat, moving slowly downstream, ca. 3 m from the shore. Anode slowly deepened and removed 
by one person, while the second person catches fish with dip-net (5 mm mesh size) and third person drives the 
boat. Use of two anodes (and 5-person fishing team) is preferred for large rivers sampling, however some 
historical data obtained with one-anode fishing method were also used for method testing. Fish are gathered in 
plastic container with aerated water, subsequently sorted into species, measured, weighted and released in a 
place of catch. River width and depth, as well as bottom substrate granulation are noted. 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level YES 

Genus level  

Family level  

Other level  

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 - 
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts YES 

Percent coverage  

Abundance classes (ordinal scale)  

Relative abundance (i.e. one species relatively to other 
species) 

 

Other (specify)  

B-12 Record of biological data: Abundance is related to … 

 

Area YES 

Volume  

Time  

Other (specify)  
B-13 Please specify unit in which the biota’s abundance is expressed 

 Number of individuals per 100 m2 

B-14 If biomass is measured, please specify how it is quantified. 

 
Determination of fish fresh weight per species by direct measurement in the field (1 g accuracy) – as additional 
information 

 

 
 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 
Length of individual fish specimens (total length measured from the top of snout to the longest radius of caudal 
fin), 1 mm accuracy, abundant species measured in subsamples. 

 

B-16 Comments 

 
Determination of fish fresh weight per species is gathered as additional information, but not included in the 
IBI_PL metrics. 

 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

IBI_Pl metrics: 
I) CPUE (catch per units water surface: individuals/100m2) 
Maximum number of species (total fish species in sampling station) 
Number of benthic species 
Number of pelagic species 



Annex 1: Completed questionnaires of national assessment methods 

 

128 

Number of typical large river species (pikeperch, asp, barbel, common bream, catfish) 
Pielou's evenness index* 
Relative abundance of lithophilic species* 
Relative abundance of alien species (Prussian carp, common carp, Danube bream, silver carp, bighead carp, 
grass carp, amur sleeper, stone moroko, racer goby, monkey goby, tubenose goby, round goby, brown 
bullhead, rainbow trout, brook trout) 
Relative abundance of fish individuals with disease, tumours, fin damage and hybrids 
Relative abundance of indicator species (pike, sea trout, bitterling, rudd, vimba bream, nase, bullhead, river 
lamprey, Ukrainian brook lamprey)** 
Relative abundance of invertivorous species 
Relative abundance of omnivorous species (excluding roach) 
Metrics 
Relative abundance of piscivore individuals (pike, pikeperch, asp, eel, catfish) 
Relative abundance of facultative predatory species (chubb, perch, brown trout, burbot)* 
Relative abundance of eutrophying species (roach, bleak, ide) 
Relative abundance of roach** 
*metrics used exclusively for very large rivers with gravel bottom deposits 
** metrics used exclusively for very large rivers with sandy and muddy bottom deposits 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

 -- 

C-03 How are alien species considered in the assessment? 

 
Percent share of alien species individuals is one of twelve metrics used in the IBI_Pl index. If this share exceeds 
5% - the lowest value of the metric is given. 

C-04 Combination rule for multi-metrics 

 

Average metric scores No 

Weighted average metric 
scores 

No 

Worst metric score No 

Mean quality class No 

Worst quality class No 

Other (specify) 

Sum of particular twelve metrics scores (ranging from 12 to 60 points). The 
ecological status class is ascribed to some range of points number. This 
index value is recalculated into IBI_PL EQR value and than to national EQR 
value with equidistant division of the EQR gradient (boundary setting at 0.8, 
0.6, 0.4, 0.2), in order to include the additional index (D) – by subtraction of 
0.2 from IBI_PL value when D<0,5, what automatically corresponds to final 
assessment lowering by 1 class. 

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Best of existing sites on very large rivers were used – located on unregulated stretches of rivers, with very good 
or good water quality index value. Additional expert knowledge, based on historical data, was used for 
diadromous species occurrence. 

 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites yes 

Modelling (extrapolating model 
results) 

 

Expert knowledge yes 

Historical data yes 

Least Disturbed Conditions yes 
Other (specify)  

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 
Middle (upstream Góra Kalwaria)) and lower (Downstream Modlin) course of Vistula River, Middle course of 
Narew River (upstream Łomża), lower course of Bug River (upstream Brańszczyk). 

 

 
 

C-08 Setting of ecological status boundaries 

 
Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

Tested for a number of stressors – significant correlations found for impoundment, upstream dam influence and 
maximal BOD5 values. 
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Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

For the IBI_Pl index the high-good boundary was accepted after Karr (1981) and calibrated on a set of best-
existing sites preclassified using expert judgement. 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

The original IBI_PL class boundaries were recalculated into equidistant class boundaries using an equation:  
y = 0.8309x2 + 0.1738x - 0.0008. This was done in order to include additional diadromous index D into national 
EQR values. 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

 

Other (specify) 

Class boundaries for IBI_PL index were accepted after Karr (1981), with modification into 5 classes. These 
boundaries were tested against anthropogenic pressure gradient and sites pre-classified based on expert 
judgement. 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 Under testing, results will be available in May 2013. 
 

C-10 Comments 

 
IBI_PL metrics are designed to asses full fish assemblage of a very large river, including results of proportional 
sampling in shorelines, secondary and side-channels and connected backwaters.  
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Portugal 

 

A - General information 

A-01 Name of person completing this questionnaire 

 João Manuel Oliveira / Maria Teresa Ferreira / Veronica Pinto 

A-02 Email address of person completing this questionnaire 

 joliveira@fciencias-id.pt / terferreira@isa.ulisboa.pt/veronica.pinto@apambiente.pt 

A-03 Institution of persons completing this questionnaire 

 University of Lisbon/ Portuguese Environment Agency 

A-04 Name of assessment method (original full name) 

 Índice Piscícola de Integridade Biótica para Grandes Rios 

A-05 Name of assessment method (translated into English) 

 Fish-based index of biotic integrity for Portuguese Large Rivers 

A-06 Abbreviation of assessment method 

 F-IBIPgr 

A-07 EU Member State 

 Portugal 

A-08 Biological Quality Element 

 Fish Fauna 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 

Three Large Rivers were assessed, along lotic areas:  Minho River (all its course in Portugal, till the estuary), 
Tagus River (approximately 120 km, till the estuary) and Guadiana River (lowland part, till the estuary). 
In spite of some environmental variability, we have decided to pool the respective waterbodies into a single 
type, Mediterranean, following Borgwardt, F, P. Leitner, W Graf, S. Birk (2019) Ex uno plures - Defining different 
river types of very large rivers in Europe to foster solid aquatic bio-assessment. Ecological Indicators, Volume 
107, 105599. An ichthyological type was also assigned to the national Large Rivers. 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes, we tested the response of the index against the individual pressure metrics and a combined pressure 
index based on the first axis of a PCA. We found significant responses to five variables (the mean index value 
of the “no” pressure class was significantly higher than the mean index value of the highest pressure class, 
Wilcoxon rank sum tests, p<0.05, n=40): impoundment, hydropeaking, upstream dam influence, barriers in the 
catchment and national water quality index. A significant correlation between the index and a combined 
pressure index was also found (r = 0.502, t = -3.5772, df = 38, p-value = 0.0009676, n=40).  

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment method 
detect, and why do you think that the method is capable of detecting these pressures? 

 Not applicable 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Third RBMP  
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 Manual para a Avaliação Biológica da Qualidade da Água em Sistemas Fluviais segundo a Diretiva Quadro da 
Água e a Lei da Agua. 2020. Agência Portuguesa do Ambiente. 47 pages. 

A-14 Scientific literature (preferably quote references written in English) 

  

A-15 Comments 

 The method has been developed and is being applied to Large Rivers since 2020.  
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 Manual para a Avaliação Biológica da Qualidade da Água em Sistemas Fluviais segundo a Diretiva Quadro da 
Água e a Lei da Agua. 2020. Agência Portuguesa do Ambiente. 47 pages. 

 
 

 

B-02 Sampling/survey device 
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 Gill nets; Electrofishing gear 

B-03 Sampled/surveyed habitat 

 Main channel Yes 

 Shorelines Yes 

 
Secondary and side-
channels 

Yes 

 Connected backwaters75 Yes 

 Isolated backwaters76 
We have none, either because the geological background does not allow it 
(a large percentage is hard rock and canyons) or because it disappeared 
historically 

 Alluvial wetlands77 No 

 Other (specify) No 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification 
of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion per sampling season 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 June-August, depending on the accessibility conditions. 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One spatial replicate 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Total sampled area and volume. Captures pooled. Relative abundance (percentage) is used. 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Representative reach selected. All habitats are surveyed. Reach should be 10 times the average width of 
the river. Three sampling sites for electrofishing, of 200m each, in the beginning, middle and end of the 
sampling reach, about 30mn time for each 200m. Multimesh gillnets set at the extremities of the reach, for 
sampling pelagic (surface and pelagic zones). Total length of nets should be equal to the average width of 
the river, except when river width less than 50m. If depth less than 30, only use surface nets. Nets should be 
located non-parallel to the margin, and submerged at least for 3 hours. 

B-09 Record of biological data: Level of taxonomical identification 

 Species/species groups level 

B-10 If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 -- 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 Individual counts, Relative abundance (i.e. one species relatively to other species)B18d 

B-12 Record of biological data: Abundance is related to … 

 Area and time 

B-13 Please specify unit in which the biota’s abundance is expressed 

 Number of individuals/100m2 AND Number of individuals/45m2 gill net/3 hours; relative abundance in % 

B-14 If biomass is measured, please specify how it is quantified. 

  

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Length of individual specimens (mm) 

 

 
75 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon)  
76 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon)  
77 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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C - Data evaluation 

C-01 Complete list of biological metric(s) used in assessment 

 

1) % native diadromous species (obligatory and non-obligatory); 
2) % native freshwater individuals; 
3) % exotic individuals (omnivorous and tolerant); 
4) % native potamodromous individuals; 
5) Number of native species.   

C-02 Data basis for metric calculation: From which biological data are the metrics calculated? 

 Data from single sampling/survey occasion in time 

C-03 Does the selection of metrics differ between types of water bodies (e.g. different metrics to assess lowland 
brooks compared to mountain streams)? 

 No, there is only one type of Large Rivers. The number of LR waterbodies is small. 

C-04 Combination rule for multi-metrics 

 Average metric scores 

C-05 Scope of reference conditions 

 Surface water type-specific 

C-06 Key source(s) to derive reference conditions 

 Expert knowledge, Least Disturbed Conditions 

C-07 Number of sites used to derive reference conditions 

 4 sites 

C-08 Geographical coverage of sites used to derive reference conditions 

 Minho and Tagus River basins 

C-09 Location of sites used to derive reference conditions 

 Minho and Tagus River basins 

C-10 Time period (months + years) of data of sites used to derive reference conditions 

 2019 

C-11 Reference community description 

 Not available yet 

C-12 Reference sites’ criteria 

 • Physico-chemical parameters, mainly total nitrogen and total phosphorus  

• Morphological alterations  

C-13 Are the assessment results expressed as Ecological Quality Ratios (EQR)? 

 Yes 

C-14 Setting of ecological status boundaries 

 Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

C-15 Please describe the boundary setting procedure in relation to the pressure. 

 
High-Good classes boundary:  90th percentile of reference sites; the range below was divided in 4 equal 

classes: Good-Moderate = H/G x 0.75; Moderate-Poor = H/G x 0.50; Poor-Bad = H/G x 0.25. 

C-16 Good status community description 

 Not available yet 

C-17 Has the uncertainty of the method been quantified and is it regarded in the assessment? 

 No (to be done)  

C-18 If the uncertainty has been quantified and regarded, please specify how this is done. 

  

C-19 Comments 
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Romania 
 

A - General information 

A-01 Name of person completing this questionnaire 

 Nicoleta Rotaru, Ruxandra Gîrbea 

A-02 Email address of person completing this questionnaire 

 nicoleta.rotaru@rowater.ro, ruxandra.garbea@rowater.ro 

A-03 Institution of person completing this questionnaire 

 Romanian Water Authority   

A-04 Name of assessment method (original full name) 

 EFI+ New European Fish Index 

A-05 Name of assessment method (translated into English) 

 EFI+ New European Fish Index 

A-06 Abbreviation of assessment method 

 EFI+ 

A-07 EU Member State 

 Romania 

A-08 Biological Quality Element 

 Fish Fauna 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 

 

Type Symbol 

Parameters 

Catchment 
area km2 

Geology 
Dominant 
Substrate 

Water sector in hill and plateau area  
 

RO05 1000-10000 a-siliceous 
a- calcareo

us 
b- organic 

sand, 
gravel 

Water sector in plain area 
 
F>3000 km2  - ECO 11 
F>5000 km2 - ECO 12,16 

RO10 
RO10* 

>3000 
>5000  

a-siliceous 
b- calcareous 
c-organic 

sand, 
mud, 
clay 

Water sector with floodplains in 
plain area  
 
F>3000 km2  - ECO 11 
F>5000 km2 - ECO 12,16 

RO11 
RO11* 

>3000 
>5000 

a-siliceous 
b- calcareous 
c-organic 

sand, 
mud, 
clay 

Danube-Cazane 
 

RO12 570.900-
574.850 

calcareous sand, gravel, stones 

Danube- 
Lower sector 
Cazane-Calarasi  

RO13 574.000-
698.000 

siliceous sand, clay, gravel 

 Danube-Calarasi-Isaccea RO14 698.000-
780.650 

siliceous sand, clay 

Danube  Delta  RO15 805.300 organic sand, mud 
 

  

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

yes 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

The method is still testing for large rivers. The results of the method evaluation are one status (class) under the 
evaluation based on other biological elements (for instance, macroinvertebrates) in case of large rivers. The 
same results are observed when the method EFI+ was compared to method FIA (Fish Index from Austria). 

  

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 
A large list of pressures has been included in the elaboration of EFI+ (e.g.: Presence of downstream artificial 
barriers on the catchment scale, Artificial barriers upstream from the site, Artificial barriers downstream from the 
site, Impoundment, Hydropeaking, Water abstraction, Collinear connected reservoir (fish farms, fish ponds...), 
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Upstream dams influence, Water temperature modification (excluding dam effect), Channelization / Cross 
section alteration, Riparian vegetation, Local Habitat alteration, Dykes (flood protection), Toxic Risk. Priority 
substances list, Water acidification, National water quality index, Water quality alteration (local scale), 
Navigation, Recreational use with high intensity (angling, boating ...), Impairment of indigenous species, Heavy 
predation, Major effect on indigenous populations by stocking activities). Ecological data from 143 sites (several 
river types). 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 November 2008 

 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 Governmental Decision no 80/2011 ( published in Official Journal  no 265/14.04 2011) 

A-14 Scientific literature (preferably quote references written in English) 

 

The European Fish Index -EFI + project was financed by the EC contract no 044096 
- Cameron A.C.& Triverdi P.K.(1998), Regression Analysis of Count Data, Econometric Society Monograph 

No 30, Cambridge  University Press, 432 pp. 
- McCullagh P. & Nelder J.A. (1989) Generalized Linear Models, second edition edn. Chapman & Hall/CRC, 

London, 532 pp. 
- Nelder J.A. & Wederburn R (1972) Generalized Linear Models. Journal of the Royal Statistical Society 

Series A. Series A (General),135, 370-384. 
- Reyjol, Y. et al (2007). Patterns in species richness and endemism of European freshwater fish – Global 

Ecol. Biogeogr.16, 65-75 
- Venables W. N.& Ripley B.D. (1999) Modern Applied Statistics with S-plus, Third edition, Statistics and 

computing Springer – Verlag, New York, 501 pp. 

A-15 Comments 

  

 
B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

  Standard SR EN 14011:2003 Water quality- Sampling of fish with electricity 

B-02 Please specify sampling/survey device 

 Electric fishing device (wadeable and boat) 

B-03 Sampled/surveyed habitat 

 Main channel Yes 

 Shorelines  

 Secondary and side-channels  

 Connected backwaters78  

 Isolated backwaters79  

 Alluvial wetlands80  

 Other (specify)  

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One sample every three years 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 May to June and September to October 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Several replicates according to habitat type, depending on the width, length and depth 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological quality 
classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 The minimum recommended area is 250 m2, depending on the width, length and depth. 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 For both methods (wading and boat), the electrofishing will be carried out along the banks and in shallow areas 

 
78 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
79 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
80 Including strongly disconnected water bodies (i.e. palaeopotamon) 



Annex 1: Completed questionnaires of national assessment methods 

 

135 

(water depth < 2,5-3 m). The minimum length of each single stretch is usually established to 250 meters for 
hand-held anode – wading method (upstream direction) and 500 meters for boom anode – boat method 
(downstream direction), respectively.  
The fishing teams decide whether the use of one or two hand-held anodes is necessary. 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level Yes 

Genus level No 

Family level No 

Other level No 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are mainly 
identified to which level. 

 Not applicable 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage No 

Abundance classes (ordinal scale) No 

Relative abundance (i.e. one species relatively to other species) No 

Other (specify) No 

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume No 

Time No 

Other (specify) No 

B-13 Please specify unit in which the biota’s abundance is expressed 

 Square-metre 

B-14 If biomass is measured, please specify how it is quantified. 

 Not applicable 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Length of individuals from all species (150 mm threshold) 

B-16 Comments 

  

 
C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

For Salmonid waters: Salmonid-dominated Fish Assemblage Index (Salm. Fish Index) for sites classified as 
Salmonid-dominated Fish Assemblage River Types 
Salm.Fish.Index =(Ni. Hab.150+ NiO2 Intol)/2, 
Ni.O2.Intol – Density (number of individuals per hectare in the 1. run of a sample site ) of species intolerant to 
oxygen depletion, always more than 6 mg/l O2 in water; 
Ni.Hab.Intol150 – Density (number of individuals per hectare in the first run of a sample site) ≤ 150 mm (total 
length) of species intolerant to habitat degradation. 
For Cyprinid waters: Cyprinid-dominated Fish Assemblage Index 
Cypr.Fish Index =(Ric.RH.Par+Ni. LITHO)/2, 
Ric.RH.Par – Richness (number of species in the first run of asample site) of species requiring a rheophilic 
reproduction habitat, i.e preference to spawn in running waters. 
Ni.LITHO – Density (number of individuals per hectare in the 1. Run of a sample site) of species requiring 
lithophilic reproduction habitat, species which spawn exclusively on gravel, rocks, stones, cobble or pebbles. 
Their hatchlings are photophobic.  

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how this is 
done. 

 No 

C-03 How are alien species considered in the assessment? 

 Not considered 

C-04 Combination rule for multi-metrics 

 

Average metric scores  

Weighted average metric scores  

Worst metric score  

Mean quality class  

Worst quality class  
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Other (specify) 
Data are inserted on the EFI+ application software: http://efi-
plus.boku.ac.at/software/insert_data.php 

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

For large rivers there are no longer available reference conditions in situ. Best available sites (existing near-
natural reference sites) were identified and used. These were characterised by representative biological 
elements. The references are derived from metric variability at best available sites (existing near-natural 
reference sites) (e.g. 5th percentile value). Moreover, thanks to some historical data, an image most similar to 
reference conditions was created, for the biological communities from sites. Also statistical analysis was used.  

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites Yes 

Modelling (extrapolating model results) Yes 

Expert knowledge No 

Historical data No 

Least Disturbed Conditions No 

Other (specify) No 

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 
Siret River - Dragesti, Prut River – Ungheni, Prut River – Bumbata, Dunare / Danube – Braila 1,  Dunare/ 
Danube- Sfantul Gheorghe, Somes River – Ulmeni, Somes River – Dara , Olt River – Islaz (Cyprinid River 
Types) 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

 

Other (specify) 

The boundaries were set in the frame of EFI+ project. The boundary between high and good status corresponds 
to the value of the 95th percentile of the index distribution for undisturbed sites. The boundary between good 
and moderate status corresponds to the value of the 25th percentile of the index distribution for undisturbed 
sites. The remaining class boundaries were divided equally. 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 The boundary setting procedure is set on EFI+ method 

C-10 Comments 

  

  

http://efi-plus.boku.ac.at/software/insert_data.php
http://efi-plus.boku.ac.at/software/insert_data.php
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Slovakia 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Vladimír Kováč 

A-02 Email address of person completing this questionnaire 

 vladimir.kovac@aqbios.com 
A-03 Institution of person completing this questionnaire 

 AQ-BIOS, ltd. Bratislava, Slovakia 

A-04 Name of assessment method (original full name) 

 Slovenský ichtyologický index 

A-05 Name of assessment method (translated into English) 

 Fish Index of Slovakia 

A-06 Abbreviation of assessment method 

 FIS 

A-07 EU Member State 

 Slovakia 

A-08 Biological Quality Element 

 Fish fauna 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 

The Danube. Gravel-dominated very large rivers – Very large rivers of >10,000 km2 catchment size with channel 
substrates dominated by gravel plus a dense network of side-arm system with substrates dominated by gravel, 
sand and mud. Data from other large rivers (Morava, Váh, Hron and Tisa) were also used to test the relationship 
between the pressures and the fish index. 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

A new Index of Hydromorphological Alteration (IHA; developed by the Water Research Institute, Bratislava) and 
the latest version of the original index SK-FIS, i.e. SK-FIS21, were used to test the relationship between the 
pressures and the fish index in very large rivers. The IHA reflects the habitat quality in the whole water body, as 
well as the habitat quality of the river stretches above and below the water body that is evaluated. This new and 
more complex approach is based on nine parameters: channelisation, alteration of the longitudinal profile, 
variability of habitats, lateral connectivity, character of flow/impoundment, riparian vegetation, innundation area, 
discharge alterations and longitudinal continuity/barriers. A total of 64 samples from very large rivers were 
tested for the relationship between IHA and SK-FIS21. The relationship between IHA and SK-FIS21, i.e. 
between the pressure index and the fish community assessment method was found to be statistically significant 
(p<0.01; R2 = 0.55).  
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A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 
The method detects mainly pressures associated with hydro-morphological changes of the habitat. The same 
assessment metrics are used for detecting such pressures at other rivers in Slovakia. 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 SK_FIS from December 2010, its modification for very large rivers is intercalibrate-able now. 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 

Vodný Plán Slovenska, Plán manažmentu správneho územia povodia Dunaja. Ministry of Environment of the 
Slovak Republic, 2015. 
EN 14011 (CEN 2003) 
EN 14757 (CEN 2005) 
EN 14692 (CEN 2004) 

A-14 Scientific literature (preferably quote references written in English) 

 

Kováč V, 2015. Národná metóda stanovenia ekologického stavu vôd podľa rýb – slovenský ichtyologický index 
FIS: 21-44. In: Makovinská, J., Mišíková Elexová, E., Rajczyková, E., Baláži, P., Plachá, M., Kováč, V., 
Fidlerová, D., Lešťáková, M., Ščerbáková, S., Očadlík, M., Velická, Z., Horváthová, G., Velegová, V.:  Metodika 
monitorovania a hodnotenia vodných útvarov povrchových vôd Slovenska (Methods of monitoring and 
assessment of surface water bodies in Slovakia) VÚVH Bratislava, 2015, ISBN 978–80-89740–02–4,  EAN 
9788089740024. 

A-15 Comments 

 

Previous version available at: 
Kováč, V., 2010: National Method for evaluation the ecological status of streams based on fishes:  
Fish Index of Slovakia, 11pp. http://www.aqbios.com/vyskumvyvoj.html 
Current version – manuscript under preparation 

 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 

Sampling follows the standard European sampling protocol used for EFI+ (http://efi-
plus.boku.ac.at/downloads/EFI+%200044096%20Deliverable%20D1_1-1_3.pdf), and/or the Joint Danube 
Survey 3 (Liška et al. 2015. Joint Danube Survey 3, A Comprehensive Analysis of Danube Water Quality. 
ICPDR, 369 pp. ISBN: 978-3-200-03795-3). 
EN 14011 (CEN 2003) 
EN 14757 (CEN 2005) 
EN 14692 (CEN 2004) 

 

 
 

 

B-02 Please specify sampling/survey device 

 Certified electrofishing apparatus, boat and all the standard equipment for electrofishing (see B-01), small 

http://www.aqbios.com/vyskumvyvoj.html
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trawling nets, e-DNA methods considered as complementary data source in the future. 
 

B-03 Sampled/surveyed habitat 

 Main channel yes 

 Shorelines yes 

 
Secondary and side-
channels 

yes 

 Connected backwaters81 yes 

 Isolated backwaters82  

 Alluvial wetlands83  

 Other (specify)  
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion per sampling season (minimum), two or three occasions (optimum) 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Between late April/early May and late August/September or October/early November 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
The Danube: Ten replicates per main channel and shorelines (five during the daylight and five at night), plus at 
least one sampling in the secondary side-channels and connected backwaters. Other large rivers: three 
replicates per main channel. 

 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 5.000 m2 in main channel, 1.000 m of shoreline, 1.000 m2 in side-channels and 1.000 m2 in backwaters  

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Multi-habitat sampling, standard method of fish sampling using the electrofishing device from a boat combined 
with wading, where possible. Sampling must cover all meso-habitat types (e.g. strong currents, riffles, deep 
water, shallows, stagnant water etc.) and/or microhabitat types (submerged trees, macrophytes, open water, 
rip-rap banks etc.). When wading, one anode is necessary per each 5-7 m width of the habitat. In other words, a 
habitat (e.g. a side-arm) 10-14 m wide requires two anodes used simultaneously, a habitat 15-20 m wide three 
anodes etc. Alternatively, if a sufficient number of anodes is not available, 5-7 m wide stripes are sampled 
subsequently one after another until the whole habitat is covered. Sampling from a boat is done at both banks, 
as well as in the open part of the habitat. 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level yes 

Genus level N/A 

Family level N/A 

Other level N/A 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 Species level every time. 
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts yes 

Percent coverage  

Abundance classes (ordinal scale)  

Relative abundance (i.e. one species relatively to other 
species) 

yes 

Other (specify) none 

B-12 Record of biological data: Abundance is related to … 

 
81 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
82 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
83 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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Area yes 

Volume  

Time optional 

Other (specify) Catch per unit effort (CPUE) 

B-13 Please specify unit in which the biota’s abundance is expressed 

 Catch per unit effort (CPUE), number of individuals per 100 m2, number of individuals per 100 metres 

B-14 If biomass is measured, please specify how it is quantified. 

 N/A 
 

 

 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Length of individual specimens. 
 

B-16 Comments 

 none 
 

 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Relative abundance of insectivorous species 
Relative abundance of phytophilic species 
Relative abundance of lithophilic species 
Relative abundance of benthic species 
Relative abundance of rheophilous species 
Relative abundance of potamodrous species 
Relative abundance of piscivorous species 
Relative abundance of salmonid species 
Relative abundance of invasive species 
Index of Equitability 
Abundance (number of individuals per 100 m2) 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

 
Habitats other than the main channel are considered an integral part of the large river, i.e., data from these 
habitats are pooled and evaluated together with the data from the main channel. 

C-03 How are alien species considered in the assessment? 

 As one of the metrics (see above). 

C-04 Combination rule for multi-metrics 

 

Average metric scores yes 

Weighted average metric 
scores 

 

Worst metric score  
Mean quality class  
Worst quality class  

Other (specify)  

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Expert knowledge, based on historical data, i.e. reconstruction of the fish community composition when no 
significant human disturbances occurred. This expert knowledge is based on a detailed review of 14 scientific 
papers on fish communities of the Slovak stretch of the Danube and its tributaries covering the period 1927-
1976. The historical data helped to document the presence of particular species which was subsequently 
transformed into the relative abundances of the ecological guilds (i.e. the metrics) they represent. 

 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites no 

Modelling (extrapolating model 
results) 

no 

Expert knowledge yes 

Historical data yes 

Least Disturbed Conditions no 
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Other (specify) none 

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 N/A 
 

 

 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

No 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

No 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

Yes, median of the high-good boundary values was obtained from the reference sites identified independently 
from biota, including data from other countries of the Danubian GIG used during the fish intercalibration of 
rivers. 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

Only partially (derived from the high-good boundary). 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

No 

Other (specify) 

 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

 
The high-good boundary was set as the median of FIS values at the sites with reference conditions (0.71). 
Then, the boundary between classes poor and bad was set at the same distance from 0 as was the distance of 
the high-good boundary from 1, i.e. 0.29. Finally, the rest of boundaries was distributed evenly. 

 

C-10 Comments 

 

All the above answers are associated with the SK National method that has been successfully applied in other 
than very large rivers. The SK National method has been designed to cover very large rivers, too, and it is 
therefore applicable for very large rivers, namely the Danube. Nevertheless, a much higher sampling effort is 
required in case of the Danube compared to other rivers (see above). 
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Slovenia 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Samo Podgornik, Miha Knehtl 
A-02 Email address of person completing this questionnaire 

 samo.podgornik@zzrs.si, miha.knehtl@izvrs.si 
A-03 Institution of person completing this questionnaire 

 Fisheries Research Institute of Slovenia 
A-04 Name of assessment method (original full name) 

 Slovenski indeks za vrednotenje ekološkega stanja rek na podlagi rib – velike reke 
A-05 Name of assessment method (translated into English) 

 Slovenian fish-based assessment index for rivers – large rivers  

A-06 Abbreviation of assessment method 
 SIFAIRVR 

A-07 EU Member State 
 Slovenia 

A-08 Biological Quality Element 
 Fish fauna 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 
Specific type “large rivers” i.e. >2,500 km2 catchment size with channel substrates dominated by cobbles 
and gravels 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

Yes, but pressure-impact relationship was tested using data from all large rivers (including very large 
rivers). 
If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of 
pressure etc. 
Data: 148 samples. 
Pressure index was built from following pressure parameters: hydromorphological alteration class, 
downstream distance from the barrier, river section length without barrier, the proportion of urban areas in 
the entire catchment area, the proportion of agricultural areas in the entire catchment area, the proportion 
of agricultural areas in the immediate catchment area. 
Relationship between pressure index and assessment method (SIFAIRVR) was statistically significant 
(p<0.01) with R2 = 0.25. 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

  

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Now 
A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 
Assessment method  is not published as official or national standard. 
Sampling: EN 14011 (CEN 2003), EN 14962 (CEN 2006) 

A-14 Scientific literature (preferably quote references written in English) 
 Assessment method is not published as scientific paper yet. 

A-15 Comments 

 
Available as: 
Podgornik, S. & Urbanič G., 2015. Vrednotenje ekološkega stanja velikih rek na podlagi rib. Končno 
poročilo o projektni nalogi. Zavod za ribištvo Slovenije in Inštitut za vode Republike Slovenije. 94 str. 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 

Podgornik, S. & Urbanič G., 2015. Vrednotenje ekološkega stanja velikih rek na podlagi rib. Končno 
poročilo o projektni nalogi. Zavod za ribištvo Slovenije in Inštitut za vode Republike Slovenije, 94 str. 
EN 14011 (CEN 2003) 
EN 14962 (CEN 2006) 
For the sampling and sample processing only very rough guidelines from 
SCHMUTZ S., ZAUNER G., EBERSTALLER J. & JUNGWIRTH M. 2001. Die Streifen- 

mailto:samo.podgornik@zzrs.si
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befischungsmethode: eine Methode zur Quantifizierung von Fischbeständen mittelgroßer Fließgewässer. 
Österreichs Fischerei Jg. 54, Heft 1/2001: str.14-27 
are followed. 

B-02 Please specify sampling/survey device 

 
Sampling is performed by electrofishing from a boat. We use an engine powered electrofisher EL 65 GI 
with DC and pulse current output (outputvoltage 350/600 V max. 13.0 kW) produced by Hans Grassl 
GmbH. Bow of a boat was equipped by plastic rod with 7 anodes, rear with one cathode. 

B-03 Sampled/surveyed habitat 
 Main channel yes 

 Shorelines yes 

 
Secondary and side-
channels 

 

 Connected backwaters84 yes if applicable 
 Isolated backwaters85  

 Alluvial wetlands86  
 Other (specify)  

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One occasion (per year).  

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Autumn preferred, March -  November allowed; not in winter  

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
At least 8 stripes per sampling site are required for more homogenous sections (≤ 3 habitats) and at least 
12 stripes for heterogenous one (˃ 3 habitats). Sampling is a habitat specific and number of stripes per a 
certain habitat within sampling site correspond to the proportion of that habitat.  

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Typically sampling procedure consist of 50-300 m long stripes (preferable 100-250 m long). Total sampled 
area vary on base of heterogeneity (8-12 stripes), but it is in proportion to habitats in surveyed area. 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Sampling is performed with the boat modified for electrofishing in all accessible habitats per site. The boat 
is moving slowly with the current along the river (in riparian part and central part) catching fish in stripes. 
Every stripe is sampled once. Also  the portion of escaped fish (by size and species) is estimated. This 
efficiency is used in calculation of estimated population density. 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level yes 
Genus level  

Family level  
Other level  

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

  
B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts yes 

Percent coverage  
Abundance classes (ordinal scale)  

Relative abundance (i.e. one species relatively to other 
species) 

 

 
84 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
85 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
86 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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Other (specify)  

B-12 Record of biological data: Abundance is related to … 

 

Area yes 

Volume  

Time  

Other (specify)  

B-13 Please specify unit in which the biota’s abundance is expressed 
 Number of individuals per hectare  

B-14 If biomass is measured, please specify how it is quantified. 

 
Weight of each fish is recorded, biomass is calculated taking into account sampling efficiency of each 
species and proportion of certain habitat (weighted average) and express as biomass per hectare 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 
 Length of individual specimens, number of individuals of age class I and individuals older than age class I 
(by length) 

B-16 Comments 

  

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 

Biomass of all species (kg/ha) 
Biomass of indifferent/stagnophilic species (kg/ha 
Percentage of biomass of rheopotamal species (%) 
Percentage of abundance of rheopotamal fish species older than age class I (%) 
Percentage of rheopotamal species (%) 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

  
C-03 How are alien species considered in the assessment? 

 

Due to their defined ecological indicator function, alien species basically is considered as a "regular" part 
of the sampling result within the assessment procedure. Alien species with lack of ecological indicator 
function or indicator function cannot be clearly defined are excluded from sampling results.  
Alien species are not considered in reference conditions.   

C-04 Combination rule for multi-metrics 

 

Average metric scores yes 

Weighted average metric 
scores 

 

Worst metric score yes 
Mean quality class  

Worst quality class  

Other (specify)  
Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

There are no reference sites available. For reference conditions, data from sites in least disturbed 
conditions were used. In the selection of these places, we used the following criteria: class of 
hydromorphological alterations was ≤ 2 (national classification); river maintained at least some of 
dynamics of flow;  only native species were considered;  all sites below reservoirs closer than 2 km were 
excluded. 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites  

Modelling (extrapolating model 
results) 

 

Expert knowledge yes 
Historical data yes 

Least Disturbed Conditions yes 
Other (specify)  

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 
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C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 
 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

 
High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile 
value). 
Yes. 75th percentile value of the class pressure 1 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

 
Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

Yes (5 pressure classes) 
Other (specify) 

 
C-09 Please describe the boundary setting procedure in relation to the pressure. 

 

Boundary values for all metrics (biomass of all species, biomass of indifferent/stagnophilic species, 
percentage of biomass of rheopotamal species, percentage of abundance of rheopotamal fish species 
older than age class I and percentage of rheopotamal species) were determined based on distribution of 
data of index SIFAIRVR between five classes of pressure gradient. 
The HG boundary was determined as 75th percentile value of the class pressure 1; 
The GM boundary was determined as average value between median value of the class pressure 2 and 
median value of the class pressure 3; 
The MP boundary was determined as 25th percentile value of the class pressure 3; 
The PB boundary was determined as 75th percentile value of the class pressure 5. 

C-10 Comments 
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Spain 
 
A - General information 

A-01 Name of person completing this questionnaire 

 Inmaculada González Agejas, Patricia Navarro Barquero 

A-02 Email address of person completing this questionnaire 

  IGonzalez@magrama.es, pnavarro@chebro.es 

A-03 Institution of person completing this questionnaire 

 General Directorate of Water. Ministry of the Agriculture, Food and Environment 

A-04 Name of assessment method (original full name) 

 New European Fish Index 

A-05 Name of assessment method (translated into English) 

 New European Fish Index 

A-06 Abbreviation of assessment method 

 EFI+ 

A-07 EU Member State 

 Spain 

A-08 Biological Quality Element 

 Fish Fauna 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 Mediterranean large axes (river type category 117) 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

No 

If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

No 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 
General degradation, Habitat destruction, Hydromorphological degradation, Pollution by organic matter, 
Riparian habitat alteration  

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 Second RBMP (2015) 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 
MANUAL FOR THE APPLICATION OF THE NEW European Fish Index – EFI+  
(http://efi-plus.boku.ac.at/software/doc/EFI+Manual.pdf) 

A-14 Scientific literature (preferably quote references written in English) 

  

A-15 Comments 

  
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 

 
EN 14011/2003. Water quality. Sampling of fish with electricity. 
EN ISO 14757/2005. Water quality. Sampling of fish with multi-mesh gillnets       

 

B-02 Please specify sampling/survey device 
 Electrofishing gear, Gill net 

 

B-03 Sampled/surveyed habitat 

 Main channel Yes 

 Shorelines Yes 

 Secondary and side-channels No 

 Connected backwaters87 No 

 Isolated backwaters88 No 

 
87 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
88 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 

http://efi-plus.boku.ac.at/software/doc/EFI+Manual.pdf
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 Alluvial wetlands89 No 

 Other (specify) No 
 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One per six years 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Spring to Autumn 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Single replicate per sampled habitat 
 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 It depends on the density of fish, habitat, river dimension (width), water depth 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

  
 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level Yes 

Genus level  

Family level  

Other level  

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 N/A 
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage  

Abundance classes (ordinal scale)  

Relative abundance (i.e. one species relatively to other 
species) 

 

Other (specify)  

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume  

Time  

Other (specify)  

B-13 Please specify unit in which the biota’s abundance is expressed 

 
Individual counts. Individuals per one square-meter can be calculated, as information on sampling effort is 
available. 

B-14 If biomass is measured, please specify how it is quantified. 

 N/A 
 
 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Length, weight 
 

B-16 Comments 

  
 

C - Data evaluation 

C-01 Complete list of biological metric(s) used in the assessment 

 
Salmonid rivers: 

- density of species intolerant to oxygen depletion 

 
89 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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- density < 150mm (total length) of species intolerant to habitat degradation 
Cyprinid rivers: 

- richness of species requiring lithophilic reproduction habitat 
- density of species requiring lithophilic reproduction habitat, species which spawn exclusively on 

gravel, rocks, stones, cobbles or pebbles 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

 N/A 

C-03 How are alien species considered in the assessment? 

 They are not specifically considered 

C-04 Combination rule for multi-metrics 

 

Average metric scores  

Weighted average metric 
scores 

 

Worst metric score  

Mean quality class  

Worst quality class  

Other (specify)  

Not relevant  

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 EFI+ criteria 
 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites 

Yes (EFI+ was developed using reference conditions although they 
were not many for large rivers, especially in Southern Europe. A 
predective model based on these conditions has been used to 
predict the expected index and compared with the observed one) 

Modelling (extrapolating model 
results) 

Yes 

Expert knowledge Yes 

Historical data Yes 
Least Disturbed Conditions No 

Other (specify)  

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

  
 
 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

yes 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

 

Other (specify) 

 

C-09 Please describe the boundary setting procedure in relation to the pressure. 

  
 

C-10 Comments 

  
 

 

Sweden 
 

A - General information 
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A-01 Name of person completing this questionnaire 

 Erik Degerman, with amendments from Joacim Näslund 

A-02 Email address of person completing this questionnaire 

 Erik.degerman@slu.se 

A-03 Institution of person completing this questionnaire 

 Swedish University of Agricultural Sciences 

A-04 Name of assessment method (original full name) 

 
Fiskindex VIX. Havs- och vattenmyndighetens föreskrifter om klassificering och miljökvalitetsnormer avseende 
ytvatten, HVMFS 2013:19 (pp53-58). 

A-05 Name of assessment method (translated into English) 

 
Swedish Method VIX. Regulations on classification and environmental objectives for surface waters. Swedish 
Agency for Marine and Water Management. HVMFS 2013:19 (pp53-58). 

A-06 Abbreviation of assessment method 

 VIX 

A-07 EU Member State 

 SE 

A-08 Biological Quality Element 

 Fish Fauna 
 

A-09 Name and description of very large river type(s) relevant for bioassessment of this BQE in your country 

 

Generally SE Large rivers sort under; Ecoregion S3, Coast of Norrland (National type V3LYN (appr IC-type 
RN3) and V3LNN) which normally are considered Gravel-dominated very large rivers – Very large rivers of 
>10,000 km2 catchment size with channel substrates dominated by cobbles and gravels  
 
Only one object is found Ecoregion S6, Southwest Sweden (National type V6LNN (appr IC-type RN4),  
and another one in Ecoregion S4, Southeast Sweden (National type V4SYN). Both considered Sand-dominated 
very large rivers – Very large rivers of >10,000 km2 catchment size dominated by sandy channel substrate. 

A-10 Has the pressure-impact relationship of the assessment method been tested at very large rivers? 

 

No, we have not specifically tested out national index (using electrofishing data) against pressures in very 
large rivers. 
If yes, please specify pressure and impact metrics, the amount of data used, statistical significance of pressure 
etc. 

 - 

A-11 
If no pressure-impact relationship was tested at very large rivers, which pressures does the assessment 
method detect, and why do you think that the method is capable of detecting these pressures? 

 

The main pressures are hydropower, morphological alterations, loss of connectivity and in a few rivers 
eutrophication. The existing index is good at detecting impact of these pressures in large rivers (1,000-10,000 
km2), with the exception of lost connectivity. Therefore, we anticipate that the index should response in a similar 
way also in very large rivers. In the few trials with the index the outcome of the classifications is in accordance 
with expert judgement. (see also pressure-impact relationship at the beginning of this report) 

A-12 Status of assessment method: By when is the method fully Intercalibrate-able (give month and year)? 

 The method is the same method that is used for Rivers <10000 km2 
 

A-13 Pertinent literature of mandatory character (e.g. official note, national standard) 

 
SS-EN 14011: 2006. Vattenundersökningar – Provtagning av fisk med elektricitet. (Svensk och europeisk 
standard, Fastställd 2003-10-03). SIS Swedish Standards Institute.  

A-14 Scientific literature (preferably quote references written in English) 

 See A-13. SS-EN 14011 National Std also European Std  

A-15 Comments 

 - 
 

B - Data acquisition 

B-01 Which guidelines are followed for the sampling/surveying and sample processing? 
 Elfiske i rinnande vatten. Version 1:6 2015-03-16 

B-02 Please specify sampling/survey device 
 Electro fishing by wading 

 

B-03 Sampled/surveyed habitat 

 Main channel Yes (to limited depth < 0,7-1m in Large River system) 

 Shorelines yes 
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Secondary and side-
channels 

- 

 Connected backwaters90 - 

 Isolated backwaters91 - 

 Alluvial wetlands92 - 

 Other (specify) - 

B-04 
How many sampling/survey occasions (in time) are required to allow for ecological quality classification of 
sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 Each station is electro-fished two to three times per sampling occasion 

B-05 
Sampling/survey month(s) 
Please specify, if answer differs between sampled habitats (see B-03)! 

 (Juli-) Aug - Sept 

B-06 
How many spatial replicates per sampling/survey occasion are required to allow for ecological quality 
classification of sampling/survey site or area? 
Please specify, if answer differs between sampled habitats (see B-03)! 

 One 
 

B-07 
Total sampled area or volume, or total surveyed area, or total sampling duration on which ecological 
quality classification of sampling/survey site or area is based 
Please specify, if answer differs between sampled habitats (see B-03)! 

 200 – 300 m2 

B-08 
Short description of field sampling/survey procedure 
Please specify, if answer differs between sampled habitats (see B-03)! 

 

Sampling is done according to national and international standards. By wading quantitative electrofishing 
is performed at selected surfaces, at least 200-300m2 in size. The electric fishing is done repeatedly for 
three times at each sampling occasion. Sample surfaces are selected to represent the rearing habitat of 
Salmo trutta and Salmo salar. Sampling sites are generally visited once each year during preferably 
August to September. Collected fish are determined to species and abundance and each individual is 
measured for length whereafter they are released to the water. 

 

B-09 Record of biological data: Level of taxonomical identification 

 

Species/species groups level Yes 

Genus level - 

Family level - 

Other level - 

B-10 
If level of taxonomical identification differs (multiple answers on B-09), please specify what groups are 
mainly identified to which level. 

 - 
 

B-11 Record of biological data: How is the biota’s abundance within the sample/survey measured?  

 

Individual counts Yes 

Percent coverage - 

Abundance classes (ordinal scale) - 

Relative abundance (i.e. one species relatively to other 
species) 

- 

Other (specify) - 

B-12 Record of biological data: Abundance is related to … 

 

Area Yes 

Volume - 

Time - 

Other (specify) - 

B-13 Please specify unit in which the biota’s abundance is expressed 

 Ind/100m2 

B-14 If biomass is measured, please specify how it is quantified. 

 
90 Lacking upstream connection, but with downstream connection at mean water level (i.e. parapotamon) 
91 Lacking upstream and downstream connection at mean water level (i.e. plesiopotamon) 
92 Including strongly disconnected water bodies (i.e. palaeopotamon) 
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  Not measured 

B-15 Other records of biological data (e.g. organism length, plant growth form, shoot density) 

 Organism length/ind, age groups for salmonids 

B-16 Comments 

 - 
 

C - Data evaluation  

C-01 Complete list of biological metric(s) used in the assessment 

 

Abundance of salmon and trout species 
Relative number of reproducing salmonid species 
Relative number of tolerant species 
Relative number of intolerant species 
Relative abundance of lithophilic species 
Relative abundance of tolerant species 

C-02 
If habitats other than the main channel are considered differently in the assessment, please describe how 
this is done. 

 - 

C-03 How are alien species considered in the assessment? 

 Not considered separately 

C-04 Combination rule for multi-metrics 

 

Average metric scores Yes 

Weighted average metric 
scores 

- 

Worst metric score - 

Mean quality class - 

Worst quality class - 

Other (specify) - 

Not relevant - 

C-05 
Describe the definition of reference conditions 
Please specify, if answer differs between sampled habitats (see B-03)! 

 
Initially expert knowledge according to FAME and EFI criteria, reference conditions are modelled in the index 
VIX. 

 

C-06 Key source(s) to derive reference conditions 

 

Existing near-natural reference sites Yes 

Modelling (extrapolating model 
results) 

- 

Expert knowledge Yes 

Historical data - 

Least Disturbed Conditions Yes 

Other (specify) - 

C-07 Location of sites used to derive reference / least disturbed conditions (if applicable) 

 National system of sites for environmental monitoring of reference sites 
 

 

C-08 Setting of ecological status boundaries 

 

Using discontinuities in the relationship of anthropogenic pressure and the biological response. 

- 

Using paired metrics that respond in different ways to the influence of the pressure (e.g. % sensitive taxa 
compared to % of impact taxa for benthic invertebrates in rivers and lakes). 

Yes 

High-good boundary derived from metric variability at near-natural reference sites (e.g. 5th percentile value). 

Yes 

Equidistant division of the EQR gradient (e.g. boundary setting at 0.8, 0.6, 0.4, 0.2). 

- 

Calibrated against pre-classified sampling sites (e.g. pre-classification based on expert judgement). 

Yes 

Other (specify) 

- 

C-09 Please describe the boundary setting procedure in relation to the pressure. 
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Class boundaries was set according to the procedure developed during the FAME project (presented in Pont et 
al. 2006). The deviation from a ‘reference condition’ is calculated for any given site, expressed as residuals. 
After testing the sensitivity of these residuals to a gradient of human disturbance, we finally selected six metrics 
that were combined in a multi-metric index, VIX. The VIX metrics are 1) abundance of salmon and trout, 2) 
proportion of salmonid species reproducing, 3) proportion of tolerant species, 4) proportion of intolerant species, 
5) proportion of lithophilic individuals and 6) proportion of tolerant individuals. 
 
The index is the statistical probability that a site has high or good status, respectively. Class boundaries were 
set to optimize distinguishing good and moderate status. To apply the index, theoretical expected values for 
each metric are calculated using multivariate regression incorporating relevant environmental variables. The 
residuals between expected values and observed values are transformed in two steps. First, residuals are 
transformed to z-values by dividing the residual with the standard deviation of the residuals for each metric. The 
z-values are transformed to P-values, which are probabilities for the observed value to represent unimpacted 
conditions, adjusted for the direction of the expected change in the metric with increased impact (the lower the 
P-value, the higher probability that the site is impacted). The index consists of the mean of these P-values. 
 
The main focus was to find the clearest possible separation between impacted and unimpacted sites, i.e. the 
border between good and moderate status according to the Water Framework Directive. According to the 
methods used developing the EFI, the border between good and moderate status was chosen where the 
probabilities of making type-I and type-II errors were equal, i.e. the same risk of classifying an impacted site 
(pre-classified impact 3-5) as unimpacted (pre-classified impact 1-2) or vice versa. The borders for status 
classes of the index values are: class 1 (high status) ≥0.749, class 2 (good) ≥0.467, class 3 (moderate) ≥0.274, 
class 4 (poor) ≥0.081, and class 5 (bad) <0.081. The border between moderate and poor was set so that the 
risk of misjudgement, i.e. classifying a moderate status as poor was minimized. 

 

C-10 Comments 

 - 
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Annex 2: Approaches for metric standardisation in intercalibration: Reference 
benchmarking, alternative benchmarking and continuous benchmarking in comparison 

 

Jürgen Böhmer, Sebastian Birk, Nigel Willby, Geoff Phillips & Sandra Poikane 

Introduction: The need for standardisation 

Due to biogeographical and typological reasons as well as differences in data acquisition biological data of 

different countries or different water types cannot be compared without concern. As an example the number of 

taxa might be generally higher in a country than in others, because the sampling covers much more area per 

site. Additionally, the national assessment metrics differ between countries. Hence, they cannot be compared 

directly. 

For this reason the Water Framework Directive (WFD) demands the use of reference conditions as a 

benchmark to standardise biological assessment metrics: assessment results have to be expressed as 

Ecological Quality Ratios (EQR), i.e. the ratio between the observed index value and the index value which is 

typical at reference sites. 

The standardisation of biological metrics is also crucial for the comparison and harmonisation of ecological 

status class boundaries in intercalibration. Within the intercalibration “common metrics” or “pseudo-common 

metrics” as well as national assessment results are standardised. Due to the scarcity of reference sites also 

alternative benchmarks at a certain level of pressure have been applied as a second option. 

However, both options rely on the availability of undisturbed or similarly disturbed sites among countries within 

a common type. If one or more countries lack sites featuring similar levels of anthropogenic pressure 

alternative benchmarking is not possible. This will be a common problem if, for instance, countries featuring 

contrasting population densities or land use practices, like Poland and the Netherlands, are involved in the 

same exercise. In such cases continuous benchmarking allows for the metric standardisation required in 

intercalibration. 

In this paper we describe continuous benchmarking in comparison with the other approaches. 

Data availability and approaches to determine the differences between countries 

Figure A1a illustrates the basic problem: An assessment or intercalibration metric responds differently to a 

gradient of anthropogenic pressure for two countries. Therefore, the values of the metrics cannot be 

compared directly. Ideally, the available data covers the whole pressure gradient. The difference between the 

metric values is indicated by the arrow in the centre. In order to account for this difference, it first has to be 

determined. The subsequent step of standardisation which is the same for all benchmarking approaches is 

described further below. 

1. Reference benchmarking: Prerequisite is the availability of references, independent of the 

completeness of the remaining pressure gradient (Figure Ax1a and Ax1b). The average metric values at the 

references are used to determine the differences between countries (s. Figure Ax2). Usually more than 10 

to 15 independent reference data points are considered as necessary to determine a precise average.  

With insufficient references (Figures Ax1c and Ax1d) other approaches are necessary: 

2. Alternative benchmarking: This approach was already established in the intercalibration guidance. 

Prerequisite is the availability of benchmark samples for each country within a narrow window of pressure. 

This pressure has to be specified with the same set of relevant pressure parameters for each country. The 

average metric values of the benchmarks are used to determine the differences between countries (s. 

Figure Ax2). As for references, 10 to 15 independent benchmark data points per country and water type 

are considered necessary. 
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3. Continuous benchmarking: In some intercalibration exercises (e.g. CBlakeGIG Benthic fauna93, 

CBrivGIG Macrophytes94) we encountered cases with insufficient references and benchmark sites 

(Figure Ax1d). Continuous benchmarking was thus developed as a third option. Prerequisite is the 

availability of samples with relevant pressure data. Similar to alternative benchmarking all countries need to 

provide the same (set of) pressure-variables along with the biological data. All data points (summarised by 

individual regression lines) are used to determine the differences between countries (see Figures Ax1 and 

Ax2).  

 

Figure Ax1: Three possibilities for standardisation in dependence of data availability.  
Note: For demonstration purposes five sites are considered to be sufficient to precisely determine the average value 
of a reference or benchmark. Usually at least 10 to 15 independent data points are considered to be necessary, 
depending on the scatter of the data. 

a) Ideal: Whole Gradient covered by all countries – All benchmarking approaches possible 

b) Incomplete gradient but references for all countries – All benchmarking approaches possible 

c) Incomplete gradient and insufficient references for one or more countries but sufficient alternative benchmarks 

within a window of pressure – reference benchmarking impossible but alternative benchmarking possible 

d) Incomplete gradient and insufficient references and insufficient alternative benchmarks within a window of 

pressure – reference and alternative benchmarking impossible but continuous benchmarking still possible 

 
93 Böhmer (2010 & 2011) CBlakeGIG Benthic fauna - Milestone Reports 3-5. September 2010 – June 2011.  
94 Birk, S. & N. Willby (2011) CBrivGIG Macrophytes - Milestone 5 Report. June 2011. 30 pp. 
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Figure Ax2: Adjustment of national metric values based on the offset results from averaged references, 
averaged alternative benchmarks or regression lines. The length of the arrow at each option indicates the 
necessary adjustments that have to be applied to the whole dataset of a country. Note the slight differences 
for the three approaches in this example indicates that the number of reference samples (N=5) and 
benchmark samples (N=6) is too low (same data as in previous graphs). 

Continuous benchmarking can principally be applied in all cases shown in Figure Ax1, but we recommend the 

reference benchmarking whenever possible (Table Ax1), because it is the basic principle for all WFD 

assessments. 

Without sufficient references but sufficient alternative benchmark samples both, alternative and continuous 

benchmarking can be applied. Both will give the same results if many data points are available for all 

countries and the pressure-impact-relationship is very strong. If these conditions are not fulfilled continuous 

benchmarking will give more reliable results, especially if there are countries with reference sites or if the 

scatter between alternative benchmark samples is high. This is because the references are then included in 

the determination of the country differences and more points contribute to continuous benchmarking, leading 

for smaller standard errors in comparison to alternative benchmarking. 

In the on-going intercalibration exercises the metric value within an alternative benchmarking window span 

almost the whole possible gradient, e.g. EQRs from 0.1 to 0.9. There are many reasons behind it: The 

"pressure window" might bee too broad, data variability to high, biological response too variable in a selected 

range (alternative states) etc. Consequently it is often not only a problem to find alternative benchmark sites 

within a certain window of pressure, but also to find sites with a similar biological impairment level. 

Standardisation procedure 

How can the national assessment metrics be standardised after the differences between the countries were 

determined by the averaged reference or alternative benchmarks, or the regression line? The easiest 

approach to think of is to calculate the offset from the common standard (see Figure Ax2) and then subtract 

this offset from all corresponding data points. 

Since benchmarking aims at defining abiotic baselines that standardise the different national metrics across 

their full range, their response pattern to human pressure is important. Do the metrics only differ at (relatively) 

undisturbed conditions but converge at the more disturbed end of the gradient, or do these differences persist 

throughout the gradient? Often also diverging lines can be found. 

This distinction determines how to calculate the benchmark standardisation (Figure Ax3). It can be obtained 

either by directly subtracting the offsets yielded by one of the benchmarking approaches from the observed 

metric-values (=offset correction) or by dividing the observed values by a divisor (= slope correction). If 

necessary, also a combination of offset and slope correction can be applied.  
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For EQR-standardisation the divisor can be calculated as 1 + country offset with the country offset being the 

country value minus the global mean of all countries. For example if the offset was +0.1 for a country, the 

offset correction would mean to subtract 0,1 from all EQRs, while the divisor correction would mean to divide 

all EQRs by 1+0,1=1,1. This leads to identical corrections of both approaches at the reference condition 

(where standardised EQR=1.0 and non standardised EQR=1.1): For subtraction 1.1 - 0.1 = 1.0 as well as for 

division 1.1 / 1.1 = 1.0.  

Table Ax1: Data availability and possibilities to apply the benchmarking approaches. 

Data 

availability 
Preconditions 

Sufficient References 

(> 10-15 independent 

reference samples for 

each IC-type in each 

country) 

Insufficient references but 

sufficient alternative benchmarks 

(>10-15 independent benchmark 

samples for each IC-type in each 

country) 

Insufficient 

references and 

insufficient 

alternative 

benchmarks 

Reference 

benchmarking 
Reference sites 

Best option,  

recommended 
No No 

Alternative 

benchmarking 

Benchmark 

sites; 

accompanying 

pressure data 

Possible 

Possible,  

recommended when most countries 

lack references and standard error 

of alternative benchmark sites is 

low 

No 

Continuous 

benchmarking 

accompanying 

pressure data 
Possible 

Possible,  

recommended when many 

countries have references or 

standard error of benchmarks is 

high 

Only option 

 

In intercalibration so far, slope correction has been almost exclusively used for reference benchmarking and 

offset correction most commonly for alternative and continuous benchmarking. 

Although the creators of the WFD demanded the division by a factor (the reference value) to obtain 

standardised EQR-values. and division was always used for benchmark standardisation in earlier exercises it 

was important to introduce this distinction here as the calculation affects the relative position of the class 

boundaries to be compared in intercalibration. In division, for instance, distances increase if the actual 

benchmark value is smaller than the national reference value; in subtraction all distances stay the same. 

Standardisation is possible to different standards as long as the same standard is applied to all data: Usually it 

is ‘1’ for the reference condition (= EQR), or ‘1’ at an alternative benchmark (when division is applied), or the 

Global Mean View at the alternative benchmark or reference benchmark (when subtraction is applied), or the 

Global Mean View of the whole regression line (for continuous benchmarking). These standards can be easily 

transformed to any other scale, but to calculate EQR-values a reference value is necessary. This can be 

easily derived for the standardised metrics if all countries other have at least 10 to 15 independent reference 

values or otherwise by using the regression line for all standardised data together to calculate the value at 

zero pressure. 

For standardisation of national EQRs in stream macrophyte intercalibration the appropriate calculation (slope 

or offset correction) was selected by testing if the average value of all per survey in the full dataset was 

significantly correlated with its standard deviation. In case of a significant positive relationship, i.e. national 

EQRs converge towards the bad end of the quality gradient, division was used. An insignificant relationship, 

i.e. constant distances between EQRs across the full gradient, required subtraction.  
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Figure Ax3: Types of pressure-impact-relationships and options of calculating the benchmark standardisation 

a) Standardisation is done by division if differences between metrics vanish with increasing pressure. 

b) Standardisation is done by subtraction if differences remain throughout the entire pressure gradient. 

 

When the standardised national metric boundary is compared to the common metric national EQR-boundaries 

for each country, it is also possible to leave the EQR-values for the country in consideration as they are and 

express the offset of the other countries relative to it. This has the advantage that the national boundaries do 

not need to be adjusted for comparison. For example when UK method was compared to DE and PL and the 

offset values relative to the average of all were -0.01 for UK, -0.02 for DE and +0.02 for PL, then UK can be 

expressed as zero offset from itself, -0.01 from DE (=-0.02 - -0.01) and +0,03 from PL (=+0.02 - -0.01). Then 

the UK good/moderate boundary remains at 0.6 for comparison. This is done for each country. It is simpler to 

plot and to explain. 
 

Applying the continuous benchmarking approach 

The principle of continuous benchmarking is to adjust all national regression lines (national metric versus 

pressure gradient) to a common regression line for all data together (Figure Ax2). 

The simplest way to determine the differences without further statistics is to calculate the metric values at a 

selected level of pressure with the regression formula of each regression line. This would equal the alternative 

benchmarking, but using the regression line based on all available data points instead of the average of some 

alternative benchmark points.  

However, the differences vary along the pressure gradient if the lines are not parallel. In this common case 

several aspects have to be taken into account: 

• Slope correction (Divisor = non-standardised / standard) might be better than offset correction. 

• The slope of the regression line might be imprecise if the line covers only a small part of the pressure 
gradient or if the correlation is weak → use centre part of regression cloud only. 

• If larger parts of the gradient are covered the adjustment might be most appropriate in the range of 
the boundaries to be intercalibrated. This yields the highest precision in most important range. 

• More overlap of pressure ranges of the country groups to be standardised yields more precise 
results → two groups with no overlap may be problematic if the correlations are weak. 

One disadvantage of this “manual” approach is that the regression line of all data is not modelled and may 

change after standardisation. This depends on the data distribution and might require a graphical control 

(which is always recommended - also for more sophisticated statistical approaches) and a repetition of the 

process. 

In order to model the standard and to receive the correction values directly, statistical models may be used, 

especially General Linear Models (GLM, available e.g. in SPSS and R) and Linear Mixed Models (LMM, e.g. 
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package lme4 in R). Which option is best is not clear: Statisticians advised the Central-Baltic lake 

phytoplankton group to use mixed models but the Central-Baltic river macrophyte group to use general linear 

models. Probably the best model depends on the data, but most likely the differences in results are minor. 

To apply the models the biological metric (e.g. national EQR) is set as dependent variable, the pressure 

variable(s) form the covariates in the model and the country/national type is a fixed or random factor. 

Depending on whether offset or offset and slope are modelled as random factors, the output will yield the 

correction values for offsets or offset and slopes which are then used for standardisation. 

The exact steps to perform the statistics depend on the software used, e.g. using the package lme4 in R, the 

model can be specified as “fit.mm2 <- lmer(Metric ~ Pressure + (1|country_type),data=data)” with “Metric” 

being the metric variable, “Pressure” the pressure variable and “country_type” the groups for standardisation 

(country and water body type). See Annex 3 for an exemplary R-script. 

The advantages and disadvantages of the statistical models versus the “manual” approach is that the 

models give a better standard line for adjustment and a more profound standardisation for the complete 

pressure range, but they are a ‘black box’ which cannot be easily explained. The advantage of the manual 

approach is that the focus for highest precision may be laid onto the most important range of the pressure (the 

boundaries of good status) and that problems with the data distribution may be judged graphically and then 

taken into account. 

First comparisons with phytobenthos data of very large rivers in eight countries gave no significant differences 

between the manual and the mixed model standardisation by offset correction. 
 

Most further questions about continuous benchmarking are either related to general intercalibration issues 

or specific software used or related to specific situations within the GIG groups: 

When should continuous benchmarking be used? 

Answer: It is an alternative for all cases in intercalibration where reference or alternative benchmarking is to 

be applied. See Table Ax1 for details which benchmarking option is best in dependence of data availability. 

Usually standardisation is needed for common metrics in IC Option 2 and for EQRs in IC Option 3.  

What to do with offsets?   

Answer: The offsets gained by continuous benchmarking are used in the same way as offsets obtained by 

other benchmarking approaches (see above). 

Concluding remarks 

Standardisation can have a significant influence on the position of the boundaries. It was found that the 

country-offsets for EQRs are very often at least as high as the change in EQR needed for a boundary to be 

within the harmonisation band. So they are critical in reaching the correct decision. 
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Annex 3: Range of ICM HQI per country before and after offset correction 
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Annex 5: Resolution minutes of the meetings on 23 June 2021 and 9 December 2021 

 

Very large river Fish Intercalibration exercise 
2nd virtual meeting (Zoom) – 23 June 2021, 10-15h 
 

Resolution minutes (final version) 
 
List of participants 
Alandez Rodriguez, Juan (ES); Apostolou, Apostolos (BG); Bammer, Vinzenz (AT); Birk, Sebastian; 
Breine, Jan (BE); Buijse, Tom (NL); Buj, Ivana (HR); Debeljak, Barbara (SI); Erős, Tibor (HU); 
Ferreira, Teresa (PT); Girbea, Ruxandra (RO); Hette-Tronquart, Nicolas (FR); Janac, Michal (CZ); 
Jekabsone, Jolanta (LV); Knehtl, Miha (SI); Macchio, Stefano (IT); Muset, Jon (NO); Näslund, Joacim 
(SE); Němejcová, Denisa (CZ); Onofre Pinto, Verónica (PT); Parasiewicz, Piotr (PL); Poikane, Sandra 
(EC); Pont, Didier; Rossi, Gian Luigi (IT); Sály, Péter (HU); Segurado, Pedro (PT); van de Bund, 
Wouter (EC); Virbickas, Tomas (LT); Zogaris, Stamatis (GR); Zoican, Raluca (RO) 

 
1. Status-quo of relevant documents 
The method’s overview (including pressure-impact relationship and WFD compliance 
check) has been updated for all countries participating in the exercise. 
 

Main resolutions resulting from the discussion: 

• Several participating countries need to specify some information in the overview 
document. Sebastian will address these countries directly in the coming weeks. 

• The documentation needs to state clearly the reasons why some countries did not 
participate in the exercise (e.g. Finland, Germany). 

 
2. Results of the intercalibration analysis 
Didier presented the intercalibration analysis, explaining the use of the pressure index as 
common metric, elucidating the process of benchmark standardisation and showing the 
relationship of the national EQRs against the common metric. Didier also presented the 
preliminary boundary comparison (with BE, CZ, RO_boat, SK showing too relaxed good-
moderate boundaries). This boundary comparison will be subject to updates of the data 
basis according to the feedback of participating countries in the next weeks. 
 

Main resolutions resulting from the discussion: 

• A comparison of the moderate-poor boundary is envisaged due to some countries 
not able to provide sites meeting the ‘EQR-window’ of 0.5 to 0.7. 

• All national methods participating in the exercise are included at ‘face value’ (their 
WFD compliance provided) . A separate analysis regarding the role of migratory 
species assessment is not undertaken. 

• The group concluded unanimously to continue the intercalibration exercise on the 
basis of the presented analysis. 

 
3. Next steps 
 

Date Step 

First half of October 2021 Meeting to present the final results of the boundary comparison, 
including recommendations for countries with too relaxed 
boundaries 

End of November 2021 Draft final report to be commented by participating countries 
End of January 2022 Final report to be submitted to ECOSTAT 
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Very large river Fish Intercalibration exercise 
3nd virtual meeting (Zoom) – 9 December 2021, 9:30-11:30h 
 

Resolution minutes (final version) 
 
List of participants 
Alandez Rodriguez, Juan (ES); Beers, Marco (NL); Birk, Sebastian; Breine, Jan (BE); Buijse, Tom 
(NL); Buj, Ivana (HR); Dolinar, Nataša (SI); Erős, Tibor (HU); Ferreira, Teresa (PT); Girbea, Ruxandra 
(RO); Hette-Tronquart, Nicolas (FR); Janáč, Michal (CZ); Jekabsone, Jolanta (LV); Kärgenberg, Einar 
(EE); Knehtl, Miha (SI); Kováč, Vladimír (SK); Macchio, Stefano (IT); Museth, Jon (NO); Mustafić, 
Perica (HR); Näslund, Joacim (SE); Němejcová, Denisa (CZ); Onofre Pinto, Verónica (PT); 
Parasiewicz, Piotr (PL); Poikane, Sandra (EC); Pont, Didier; Prinz, Haimo (AT); Rossi, Gian Luigi (IT); 
Stankovic, Igor (HR); Virbickas, Tomas (LT); Wagh, Shubham (PL); Zoican, Raluca (RO) 
Excused: Stamatis Zogaris (GR) 

 
1. The intercalibration analysis of national fish methods for very large rivers has been 
completed. The approach and the results of the intercalibration was unanimously 
approved by the national delegates participating in the meeting. 
 
2. The analysis has established the ‘Global Mean View’ from the high-good and good-
moderate boundary of selected national methods. This means that the national class 
boundaries can be compared and, if necessary, adjusted against this standard. 
 
3. The ‘Global Mean View’ and the respective national boundary positions are as follows 
(left: high-good; right: good-moderate): 

  
 

4. Due to specific data availability of the national methods, not all Member States can be 
intercalibrated for all boundaries. The relevant national methods that can be 
intercalibrated are specified in the figures above. 
 

5. For those national methods that require boundary adjustment, the respective national 
delegates are requested to seek approval for this adjustment from their responsible 
national administrations. This approval needs to be communicated by end of January (to 
be included into the draft intercalibration report). 
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6. For national methods not participating in the intercalibration exercise, it will be able to 
perform a ‘post-intercalibration’ exercise after the final report of this exercise has been 
issued. This may include Member States willing to increase their data basis for 
intercalibration before adjusting their boundaries according to the presented results. 
The intercalibration data will be made available for Member States seeking to analyse the 
intercalibration data to perform a ‘post-intercalibration’. 
 

7. Next steps 
 

Date Step 

End of January 2022 Draft final report to be commented by participating countries 
End of March 2022 Final report to be submitted to ECOSTAT 
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Annex 6: Intercalibration of G/M boundary in case of France 

The current FR method has been tested for intercalibration without being included in the definition of the ICM HQI. The 

procedure described here could be used for other national methods needed to be intercalibrated in the future. 70 samples from 

French rivers are considered. The dataset is treated in a similar manner than the other methods: 

• Checking/ computation of pressure types; 

• Computation of fish index values in EQR ratio and EQR_PCW. 
 
The ICM HQI values are obtained by calculating the coordinates of the French samples on the 1st axis of the MCA as 

supplementary individuals (rows). The ICM HQI values obtained for the French samples are corrected by an offset value 

obtained using the previous equation established in the IC process of the 19 national methods. 

 
The French G/M boundary is then compared with the previous Global Mean View. 
 

 
Figure: Regression of the ICM HQI corrected values on EQR_PCW values for the 23 National methods (red line and black crosses). 

Coordinates of the 70 FR samples on the graph (blue dots). 
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Figure: Location of the French G/M boundary in comparison with the previous Global Mean View. The 19 other methods already 

intercalibrated have the same G/M boundary value as for the IC process. 
 
The low value of the French boundary is due to the very low common metric values of four of the five sites having an EQR_PCW 
value between 0.5 and 0.7. In general, the FR samples have a very large range of values around the regression line. 
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Annex 7: Intercalibration of M/P boundary in case of the Netherlands 

 
Table: The computation of the common view of the M/P boundary expressed in EQR HQI is based on EQR_PCW values of the 16 

national methods with at least three samples in the interval between 0.3 and 0.5 (0.4 ± 0.1). The common view is the mean 
value of the 16 M/P boundaries expressed in ICM HQI. 
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Table: Indication of the minimum value of the M/P boundary (expressed in raw value and EQR ratio value) needed to locate the 
good-moderate boundary at less than a fourth of class around the Global Mean View 
country_method: Method name 
intercal: Relative position of the MP boundary under consideration in relation to the average ICM boundary: more than a quarter of a class below (below), 
less than a quarter of a class below or above (yes), more than a quarter of a class above (above) 
M_P_RAW_INITIAL: Value of initial MP boundary in raw fish index values 

M_P_EQR_INITIAL: Value of initial MP boundary in EQR fish index values 
M_P_EQR_PCW_INITIAL: Value of initial MP boundary after piecewise transformation in the EQR fish index values (0.40) 
intercal: Relative position of the GM boundary under consideration in relation to the average ICM boundary: more than a quarter of a class below (below), 
less than a quarter of a class below or above (yes), more than a quarter of a class above (above) 
M_P_EQR_ratio_SIMUL_min: Minimum value of the MP boundary (expressed in EQR) to be within a quarter class distance 
M_P_RAW_SIMUL_min: Minimum value of the MP boundary (expressed in raw fish index value) to be within a quarter class distance 
M_P_EQR_ratio_SIMUL_max: maximum value of the MP boundary (expressed in EQR) to be within a quarter class distance 
M_P_RAW_SIMUL_max: maximum value of the MP boundary (expressed in raw fish index value) to be within a quarter class distance 
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AT_FIA 0 3.499 0.375 0.4 - - - - - 

BE_IBI 44 21 0.408 0.4 over 0.222 14.998 0.389 20.393 

BG_BRID 4 40 0.40 0.4 over 0.2 20 0.25 25 

CZ_CZI 6 0.40 0.40 0.4 yes 0.31 0.31 0.4 0.4 

ES_EFI_boat 3 0.37 0.37 0.4 yes 0.294 0.294 0.38 0.38 

ES_EFI_wading 0 0.43 0.43 0.4 - - - - - 

GR_HeFI 26 0.40 0.40 0.4 below 0.41 0.41 0.5 0.5 

HR_CFILR 6 0.40 0.40 0.4 over 0.20 0.20 0.21 0.21 

HU_HMMFI_HLR 2 26.801 0.399 0.4 - - - - - 

HU_HMMFI_LLR 2 32.401 0.401 0.4 - - - - - 

IT_NISECI_ALP 0 0.198 0.198 0.4 - - - - - 

IT_NISECI_MED 0 0.198 0.198 0.4 - - - - - 

LT_LZI 8 0.40 0.40 0.4 below 0.524 0.524 0.663 0.663 

LV_LVFI 6 0.49 0.49 0.4 over 0.352 0.352 0.429 0.429 

NL_NLFILR 8 0.40 0.40 0.4 below 0.695 0.695 0.781 0.781 

NO_EFI 4 0.503 0.503 0.4 over 0.252 0.252 0.339 0.34 

PL_IBI_PL 64 0.50 0.50 0.4 below 0.519 0.519 0.603 0.603 

PT_F_IBIP - GR 8 0.40 0.40 0.4 below 0.43 0.43 0.52 0.52 

RO_EFI_boat 3 0.375 0.375 0.4 below 0.562 0.562 0.721 0.721 

RO_EFI_wading 8 0.437 0.437 0.4 over 0.218 0.218 0.24 0.24 

SE_VIX 24 0.274 0.274 0.4 yes 0.187 0.187 0.274 0.274 

SI_SIFAIR_VR 2 0.40 0.40 0.4 - - - - - 

SK_FIS 3 0.431 0.431 0.4 below 0.542 0.542 0.606 0.606 
 


