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1 Deutsche Zusammenfassung

Abgleich des angepassten FlieRgewasser-Bewertungsverfahrens far
Makrophyten und Phytobenthos (Teilkomponente Makrophyten) mit den
Ergebnisse der abgeschlossenen Interkalibrierung fur FlieRgewdasser der
Geographischen Interkalibrierungsgruppe Mitteleuropa/Baltikum

Einleitung

Der vorliegende Bericht dokumentiert den Abgleich des angepassten Verfahrens fir
die Okologische Bewertung von FlieBgewassern zur Umsetzung der EG-
Wasserrahmenrichtlinie: Makrophyten und Phytobenthos, Modul Makrophyten (kurz:
PHYLIB 7.0) mit den Ergebnissen der Interkalibrierung.

Die Interkalibrierung erfolgte auf Grundlage des Handbuchs fir Interkalibrierung fur
die Anpassung neuer oder angepasster nationaler Bewertungsverfahren an die
Ergebnisse der abgeschlossenen Interkalibrierung (Birk & Willby 2011, Willby et al.
2014).

Die Klassengrenzen des PHYLIB-Verfahrens Version 6.2.3 entsprechen den in der
Interkalibrierungsentscheidung 2024 veréffentlichten Werten (Europaische Kommission
2024/721). Im Rahmen der regelmafigen Aktualisierung und Verbesserung der
Bewertungsmethoden wurde nun eine Uberarbeitete Version verfigbar (PHYLIB 7.0).
Wesentliche Anderungen zur alten Version liegen in der Modifikation von
Bewertungsalgorithmus und der Klassifizierung der Indikatortaxa. PHYLIB 7.0 ist also
aus Sicht der Interkalibrierung ein ,angepasstes” Bewertungsverfahren.

Im Bericht werden die vorgenommenen Anderungen des Bewertungsverfahrens kurz
vorgestellt, die Belastungs-Wirkungs-Beziehungen aufgezeigt, die Machbarkeit der
Interkalibrierung sowie die WRRL-Konformitat gepruft und die Vergleichbarkeit mit den
Ergebnissen der abgeschlossenen Interkalibrierung analysiert. Die durchgefiihrten
Analysen deckten die folgenden Interkalibrierungstypen ab: Silikatische Sandbache des
Tieflandes (R-C1), silikatische Mittelgebirgsbache (R-C3), kleine Fliisse des Tieflandes
(R-C4).

Kurzbeschreibung der wesentlichen Anderungen in PHYLIB 7.0

Wichtige Anderungen in PHYLIB 7.0 umfassen standardisierte Klassengrenzen in
Werte von 0.8, 0.6. 0.4 und 0.2, die Berlcksichtigung der Dominanz von Helophyten
auch nachtraglich anhand der Vegetationsaufnahme, eine aktualisierte Liste von
Indikatorarten und eine neue Berechnung des Referenzindexes unter Einbeziehung der
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,B+“Artengruppe. Das Verfahren vermeidet jetzt Bewertungsspringe durch lineare
Anpassungen und integriert die Bundesartenliste 2020.

Belastungs-Wirkungs-Beziehung

Zur Darstellung der Belastungs-Wirkungs-Beziehungen zwischen ausgewdéhlten
anthropogenen Belastungsfaktoren und der Reaktion von PHYLIB 7.0 wurden zwei
statistische Untersuchungen durchgefiihrt. Zum einen wurden hydromorphologische
Belastungsfaktoren und landwirtschaftliche Landnutzung mit dem ©kologischen
Qualitatsquotienten (EQR) Uber multiple Regression analysiert. Zum anderen erfolgte
eine sog. Boosted Regression Trees (BRT) Analyse. PHYLIB 7.0 zeigte signifikante
Beziehungen zu einzelnen Belastungsfaktoren (zB. Ackerlandnutzung im
Einzugsgebiet, verschiedene Parameter der Strukturgiite). Die BRT-Analysen wiesen
Erklarungsanteile von bis zu 36% auf. Somit konnte ein eindeutiger Bezug von PHYLIB
7.0 zu anthropogener Belastung dargestellt werden.

Machbarkeit der Interkalibrierung und WRRL-Konformitéat

Nach European Commission (2011) hangt die Machbarkeit der Interkalibrierung
davon ab, ob PHYLIB 7.0 die selben Gewassertypen und Belastungsformen
bertcksichtigt wie die Verfahren der abgeschlossenen Interkalibrierung. Konzeptionell
durfen keine Unterschiede zwischen den Bewertungsverfahren bestehen. PHYLIB 7.0
erflllt alle Kriterien und bestétigt dadurch, dass die Interkalibrierung generell
durchfiihrbar ist. Dies wurde ja auch schon durch die erfolgreiche Interkalibrierung der
Vorganger-Version bestatigt.

Der Bericht stellt die WRRL-Konformitdt von PHYLIB 7.0 dar und bestatigt die
Einhaltung aller Konformitatskriterien.

Vergleichbarkeit mit den Ergebnissen der abgeschlossenen Interkalibrierung

Die Interkalibrierungsanalysen wurden auf Grundlage der Daten von 1235
Vegetationsaufnahme in  den Bundeslandern Bayern, Baden-Wirttemberg,
Brandenburg, Mecklenburg-Vorpommern, Niedersachsen, Nordrhein-Westfalen,
Rheinland-Pfalz, Sachsen, Sachsen-Anhalt, Schleswig-Holstein und Thiringen
durchgefiihrt.

PHYLIB 7.0 wurde mit der interkalibrierten Vorganger-Version verglichen und fir die
Gewassertypen R-C1 und R-C3 zeigten sich hohe Korrelationen. Somit konnten die
Klassengrenzen der beiden Versionen direkt miteinander verglichen werden: Wahrend
sich fir R-C1 die Grenzen von PHYLIB 7.0 leicht strenger zeigten als die der Vorgéanger-
Version, bestand fir R-C3 Anpassungsbedarf, da die Grenzen von PHYLIB 7.0 unterhalb
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der alten Grenzen lagen. Hier erfolgte die Anpassung Uber Anhebung der
Klassengrenzen sehr gut-gut und gut-mafig.

Fur den Interkalibrierungstyp R-C4 wurden beide nationale Typ-Varianten
interkalibriert: MittelgroBe, rhithral gepréagte FlieBgewasser des Norddeutschen
Tieflandes (TRm) und MittelgroRe potamale FlieRgewéasser des Norddeutschen
Tieflandes (TNm). Beide Typ-Varianten zeigten nicht ausreichend hohe Korrelation
zwischen PHYLIB 7.0 und der interkalibrierten Vorganger-Version. Deshalb wurde der
britische LEAFPACS-Index als die ,am besten korrelierte und bereits interkalibrierte
nationale Klassifizierung® (sog. BRINC sensu Willby et al. 2014) fir TRm identifiziert. Der
Vergleich der Klassengrenzen des guten 6kologischen Zustands fir PHYLIB 7.0 mit den
Ergebnissen der abgeschlossenen Interkalibrierung ergab fir diese Typ-Variante keinen
Anpassungsbedarf der Klassengrenzen.

Fur Typ-Variante TNm konnte wegen nicht signifikanter Korrelationen mit den anderen
Bewertungsverfahren keine BRINC identifiziert werden. Eine Interkalibrierung fir diese
Typ-Variante ist somit nicht moglich. Urséachlich dafir scheint, dass der
Interkalibrierungstypen R-C4 grundséatzlich einen rhithralen Charakter aufweist,
wogegen die Bewertung von TNm durch PHYLIB 7.0 an potamal gepragte Gewasser
angepasst ist. Ein &hnliches Ergebnis wurde schon bei der Interkalibrierung des NRW-
Verfahrens aufgezeigt (Birk & van de Weyer 2015) und bestatigt die oben geaufRerte
Vermutung.
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2

Introduction

The report at hand documents the procedure to fit the Verfahren fur die 6kologische
Bewertung von FlieBgewassern zur Umsetzung der EG-Wasserrahmenrichtlinie:
Makrophyten und Phytobenthos, Modul Makrophyten? (short: PHYLIB 7.0) to the results
of the completed Central-Baltic rivers’ intercalibration exercise. PHYLIB 7.0 is a recently
revised method (version 7.0.0). The approach presented here closely followed the
procedure of the Water Framework Directive (WFD) intercalibration manual (Willby et al.
2014) to fit new or updated classification methods to the results of a completed
intercalibration. In this report, we show that the revised PHYLIB-method is compliant with
the WFD normative definitions and that its class boundaries are in line with the results of
the completed intercalibration exercise.

PHYLIB 7.0 represents a ‘revised’ classification scheme with regard to its status, i.e.
the method has already been officially intercalibrated in its version 6.2.3 (European
Commission 2024/721). The method was developed for the German federal states
(Schaumburg et al. 2012, Miiller et al. 2024) and is applied in regular river monitoring of
German river water bodies since the first River Basin Management planning cycle. The
revised version now became available as part of the regular updating and improvement
of the assessment methods. This essentially comprises changes to the assessment
algorithm and the classification of indicator taxa. All changes are listed in detail below.

Baseline for the application of the procedure specified in the intercalibration manual
are the results of the completed intercalibration exercise for river macrophytes in the
Central-Baltic Geographical Intercalibration Group. These results are documented in the
Milestone 6 report of the WFD Intercalibration Phase 2 (Birk & Willby 2011). Central to
the fitting procedure applied in this study is the global mean view, i.e. the harmonised
position of the high-good and good-moderate class boundary, established by the
completed exercise individually for each intercalibration type. This global mean view
represents the international standard to which the good status class boundaries of
PHYLIB 7.0 need to comply.

In the following, we present details of the revised PHYLIB 7.0 including the validation
of the pressure-impact relationship, check its compliance with the WFD requirements,
and demonstrate the compliance with the completed intercalibration exercise. The
analyses performed cover all three intercalibration types addressed in the completed

! Translated as “German assessment system for Macrophytes & Phytobenthos according to the EU
WEFD, only component ‘macrophytes’™ in Birk & Willby (2011).
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exercise, i.e. sandy lowland brooks (R-C1), siliceous mountain brooks (R-C3), and
medium-sized lowland streams (R-C4).

3 The PHYLIB 7.0 method

3.1 Short description of the revisions

PHYLIB 7.0 is a revision of the method intercalibrated in the completed exercise (Birk
& Willby 2011). The amendments made to the original method are listed in the following.

¢ Normalization of Class Boundaries: All class boundaries for ecological status have
now been standardized to the values of 0.8, 0.6, 0.4, and 0.2 (Table 1).

e Minimum Criteria for a Valid Assessment: The minimum criteria have been
generally maintained. The new addition is that the assessment is now valid not only
in cases of justified macrophyte degradation but also in the presence of helophyte
dominance.

e Indicator Species: The list of indicator species has been revised and expanded to
four classes (A, B, B+, C). Some selected amphibious species are included in the
assessment regardless of the specified growth form.

e Calculation of the Reference Index: Due to the introduction of the “B+” species
group, the calculation of the reference index has been changed. If the total quantity
of “B+” species exceeds a type-specific threshold, these species are included in the
calculation of the reference index. The weighting of the total quantity of this species
group depends on the river type.

e Handling of Helophyte Dominance: If “helophyte dominance” is noted during
mapping, a type-specific downgrading takes place. If helophyte dominance was not
recorded during mapping, it can now also be determined retrospectively from the
plant quantities.

e Additional Criteria: Downgrading in cases of dominance of selected Lemnids (Azolla
filiculoides, Lemna gibba, Lemna minor, Lemna minuta, Lemna turionifera, Pistia
stratiotes, Spirodela polyrhiza) in national river types belonging to R-C4;
downgrading in cases of high abundances of selected eutrophication indicators
(Ceratophyllum demersum, Ceratophyllum submersum, Elodea canadensis,
Elodea nuttallii, Potamogeton pectinatus) in some of the national river types
belonging to R-C4; downgrading in the absence of species from indicator groups A
or B+ in some of the national river types belonging to R-C4.
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e Elimination of Discontinuities in Macrophyte Assessment: In previous versions of
the assessment method, the application of additional assessment criteria often led
to discontinuities in the EQR gradient due to stepwise downgrades at certain
thresholds, especially in the assessment of lowland river types, where constant
numerical values were subtracted from the respective reference index (RI) when
the RI crossed a fixed threshold. In the current version, a linearization of the
assessment results is now achieved by multiplying all module values, for which one
or more additional criteria are met, by a factor.

e Integration of the Federal Taxalist 2020: The macrophyte indicator list has been
aligned and updated with the Federal Taxalist 2020. All 299 classified taxa are now
classified as “active” according to this list. It also includes various collective taxa
that previously had no assigned indicator values. These collective taxa can now be
assessed in the river types where the respective individual taxa are classified
similarly.

Table 1: Translation of EQR-scores into ecological status classes.

EQR score Ecological status class
>0.8-1.0 High
>0.6-0.8 Good
>04-0.6 Moderate
>0.2-04 Poor

0.0-0.2 Bad

3.2 Pressure-impact relationship

3.2.1 Introduction, data basis and analysis

The pressure response of the intercalibrated PHYLIB method has already been
documented in Birk & Willby (2011), where significant relationships were shown with the
chemical water parameters of orthophosphate and total phosphorous concentrations.
Here, we report on the results of new statistical analyses to investigate into the response
patterns of PHYLIB 7.0 to parameters of structural river quality and agricultural land use.
We drew on datasets covering the three relevant intercalibration types R-C1, R-C3 and
R-C4 with in total 1,514 sampling sites (one sample per site) (Figure 1).

Two different analyses have been performed: (i) Multiple linear regression using
stepwise model selection, including n=605 samples and combining all intercalibration
types, and (ii) Boosted Regression Trees (BRT) analysis, including n = 1514 samples
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and differentiating between the intercalibration types. The first technique iteratively adds
or removes predictor variables (pressure parameters) based on statistical criteria, like p-
values, to identify the most significant predictors. In contrast, the second technique
combines multiple decision trees to improve model accuracy and predictive power,
focusing on minimizing prediction errors rather than selecting significant variables.

Figure 1: Location of the 1514 sampling sites used in demonstrating the pressure-impact
relationship for PHYLIB 7.0.
R-C1: red dots; R-C3: green dots; R-C4: blue dots

3.2.2 Results

Multiple linear regression revealed three pressure parameters explaining significantly
the response of the PHYLIB 7.0 EQR: Alteration of the longitudinal river profile, alteration
of the river channel structure, and percentage of cropland in the upstream catchment
(Table 2). The coefficient of determination amounts to R? = 0.13.

The BRT results reveal that 23% to 36% of the PHYLIB’s EQR variance is explained
by the pressure parameters (Figure 2). Type-specific differences in the response of the
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3.3

percent cropland in the catchment.

pronounced for the medium-sized lowland streams (R-C4).

EQR to either the parameters of structural river quality or agricultural land use are
evident. While the EQR for the two lowland types is characterized by a clear response
to the structural parameters, the response to arable farming in the catchment area
predominates in the siliceous mountain brooks (R-C3). With regard to structural river
quality, there are differences in the weighting of the individual parameters: While the
alteration of the river course and the longitudinal profile are more relevant for the small
sandy brooks (R-C1), the response to the alteration of channel structure is most

Table 2: Response of the PHYLIB 7.0 EQR to structural river quality at sampling site and

Reg. Coeff Std. Error P-value
Intercept 0.807 0.0329 <0.001
Longitudinal profile -0.023 0.0101 0.020
Channel structure -0.024 0.0088 0.007
Cropland -0.002 0.0004 <0.001
River course Longitudinal profile Channel structure
Lateral profile Cropland
R-C1 27 25 14 16 18 d
(n=225)
R-C3 10 16 8 54 a
(n=1037)
R-C4 15 24 14 32 6

(n=252)

0% 20%

40% 60%

80%

Relative deviance explained

100%

Total deviance explained

percent cropland in the catchment.
‘Deviance explained’ refers to the proportion of the total variability in the response variable (EQR)
that is accounted for by the model. It is a measure of how well the model fits the data, similar to the

coefficient of determination (R?) in linear regression.

Intercalibration feasibility check

Figure 2: Response of the PHYLIB 7.0 EQR to structural river quality at sampling site and

The intercalibration feasibility check evaluates whether PHYLIB 7.0 considers the

same common intercalibration types and pressures as addressed in the completed
intercalibration exercise. Furthermore, the check scrutinises if the assessment concept

10
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of PHYLIB 7.0 is similar to the concept of the methods intercalibrated in the completed

exercise.

With regard to the stream types addressed by PHYLIB 7.0, these fully match the
relevant common intercalibration types. This is confirmed by Birk & Boéhmer (2007) that
translated the intercalibration types relevant for Germany into national river types. As this
is a revised version of an already intercalibrated method, we do not expect any deviations
with regard to the relevant water body types.

Table 4.1 (Pressure-impact-relationships of national methods and selected pressure
variables) of the Milestone 6 report of the WFD Intercalibration Phase 2 (Birk & Willby
2011) lists parameters of catchment land use and eutrophication being the relevant
pressures to which the intercalibrated assessment methods respond. We have now
additionally demonstrated the method’s response to structural river quality in
Chapter 3.2, which includes a set of pressure parameters that were hardly available at
the time of the completed intercalibration exercise. All in all, we consider the revised
PHYLIB 7.0 responding to the same pressure parameters as addressed in the completed
intercalibration exercise.

The assessment concept of PHYLIB 7.0 is very similar to those of the intercalibrated
methods. All national classifications are based on indicator species responding to
anthropogenic pressure. As this is a revised version of an already intercalibrated method,
we do not expect any deviations with regard to the assessment concept.

3.4 Checking of compliance with the WFD requirements

According to European Commission (2011) only methods meeting the requirements
of the WFD can be intercalibrated. An important step in the intercalibration procedure is
the checking of PHYLIB 7.0 considering various WFD compliance criteria. The WFD
compliance criteria are specified in the reporting template for milestone reports (Annex
VI of European Commission 2011). We used this template to document the compliance
of PHYLIB 7.0 (Table 3). All compliance criteria are met for PHYLIB 7.0.

11
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Table 3: Compliance criteria and compliance checking conclusions

Compliance criteria

Compliance checking conclusions

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

PHYLIB 7.0 classifies the ecological status by one
of five classes (high, good, moderate, poor, bad).

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

Following the WFD’s normative definitions for
macrophytes, high ecological status is defined by a
taxonomic composition that corresponds totally or
nearly totally to undisturbed conditions, including no
detectable changes in the average macrophytic
abundance. Good status exhibits slight changes in
the composition and abundance of macrophytic
taxa, but without indication of accelerated plant
growth. At moderate status, taxonomic composition
and abundance differ moderately from the type-
specific community.

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.

“Macrophytes” is one of two components of the
Biological Quality Element “Macrophytes and
Phytobenthos”. Within the macrophyte methods all
relevant parameters of the Biological Quality
Element (i.e. composition and abundance) are
covered. See also Annex 2 of Birk & Willby (2011)
for further explanation.

Assessment is adapted to intercalibration common
types that are defined in line with the typological
requirements of the WFD Annex Il and approved by
WG ECOSTAT.

Yes, assessment is adapted to intercalibration
common types

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

The assessment of PHYLIB 7.0 operates on the
basis of type-specific near-natural reference
conditions, defined by taxonomic reference
communities.

Assessment results are expressed as EQRs.

Yes

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

Yes, the sampling procedure follows the European
Standard DIN EN 14184:2012 and allows for
representative information about water body quality/
ecological status in space and time.

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

The biological parameters of the WFD’s normative
definitions (i.e. composition and abundance) are
covered by the sampling procedure.

Selected taxonomic level achieves adequate
confidence and precision in classification.

Yes, the species-level used by PHYLIB 7.0
guarantees adequate confidence and precision in
classification.

12
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4

4.1

Demonstrating the compliance with the completed intercalibration
exercise

Introduction

Fitting the revised PHYLIB 7.0 method to the results of the completed intercalibration
exercise includes a step-wise approach according to the intercalibration manual (Willby
et al. 2014) (Figure 3): First, relate the EQRs of the old (intercalibrated) method with the
EQRs of the revised method using a qualified national dataset. If the relation is R? = 0.8,
translate the high-good and good-moderate boundaries of the old method into EQR-
values of the new method using the ordinary least squares regression equation. Then
compare the position of old and new methods’ boundaries on the EQR scale of the new
method. If the boundaries of the new method are higher (i.e. more precautionary) than
or equal to the old boundaries, the fitting process is accomplished, since this implies that
the criteria for boundary bias must have been met. In cases where either the relation
between the old and new method is R? < 0.8, or the new boundaries are lower than the
old boundaries, the comparability with the intercalibrated standard needs to be checked
since the criteria for boundary bias might no longer be satisfied. In these cases, the
procedure for fitting new classification methods must be followed.

=
Boundary g *———————— e
translation = R:v
e
IC feasibility 3 '
check 2 o ]
i
1 1
OLD METHOD
|
' '
Comparison New boundaries New boundaries
of boundary > <
positions 0ld boundaries Old boundaries
Fitting Follow fitting
accomplished procedure for

new methods
(—> Chapter 5)

Figure 3: Procedure to fit revised classification methods (Willby et al. 2014).

13
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The intercalibration analysis documented in this report includes the boundary
comparison for the three relevant intercalibration types of sandy lowland brooks (R-C1),
siliceous mountain brooks (R-C3), and medium-sized lowland streams (R-C4). The
corresponding national river types are specified in Table 4. Two of the intercalibration
types correspond with a single national type, while the medium-sized lowland streams
encompass two national types, for which the intercalibration procedure is carried out
separately.

Table 4: Allocation of national river types to the relevant intercalibration types.

Intercalibration river type National river type

Kleine rhithral gepragte FlieRgewasser des
Sandy lowand brooks (R-C1) Norddeutschen Tieflandes (TRK)
Silikatisch-rhithral geprégte FlieRgewdsser der
Mittelgebirge und (Vor-) Alpen (MRS)
MittelgroRe, rhithral gepragte FlieRgewasser des
Norddeutschen Tieflandes (TRm)
MittelgroRe potamale FlieBgewasser des Norddeutschen
Tieflandes (TNm)

Siliceous mountain brooks (R-C3)

Medium-sized lowland streams (R-C4)

All biological data used in this intercalibration exercise were sampled in the years 2013
to 2019 on the basis of a survey protocol in line with the requirements of the European
Standard DIN EN 14184:2012 (Schaumburg et al. 2012). Representative river stretches
were visually inspected during the growing season (June to September) by wading,
diving or boating, using rake, grapnel or aqua-scope where necessary. Representative
sites spanned about 100 m of river length. The macrophyte survey data were collected
following the same procedure as for the old (intercalibrated) method (Schaumburg et al.
2012). Therefore, the dataset used in this study complies with the data acceptance
criteria of Birk & Willby (2011) and is thus suitable for performing the necessary boundary
calculations.

4.2 Sandy lowland brooks (R-C1)

4.2.1 Data basis

The data used in the analysis of the sandy lowland brooks covered 167 macrophyte
surveys taken at small sand-dominated lowland rivers of rhithral character (national river
type TRk “Kleine rhithral gepragte FlieBgewasser des Norddeutschen Tieflandes”) in the
federal states of Lower Saxony, Mecklenburg-Western Pomerania, Northrhine-
Westphalia, Saxony, Saxony-Anhalt and Schleswig-Holstein (see Figure 1 for the
location of a subset of sampling sites).

14
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4.2.2 Relationship of old to revised method

The relationship of the old to the revised method is R? = 0.8 (Figure 4). Therefore, the
next step is to translate the high-good and good-moderate boundaries of the old method
into EQR-values of the new method using the ordinary least squares regression

equation.
y=0.7853x+0.1161  R?=0.81
1.00
high o
0.80 . (g%ﬁo@o 4
= oS o
Oo
[T} -
2 good e &5%
W 0.60 %90 S 0 d
- S’ P °o
3 moderate P
= Q S
e 0.40 o P @O
o a0
LROOI. O ® ©
000 tE®O od a@oo
0.20 > 3
S
[
bad “::?
o<
0.00 ©

0.00 0.20 0.40 0.60 0.80 1.00
PHYLIB (DE) OLD

Figure 4: Relationship of the old to the revised method, including status class ranges,
translated boundary positions, regression equation and coefficient of determination
(n=167 samples).

Note that the boundaries of PHYLIB (DE) OLD have been standardised by piecewise linear
transformation into values of 0.8, 0.6, ...

4.2.3 Boundary comparison

The comparison of the class boundaries reveals that the new boundaries are more
precautionary than the old, intercalibrated boundaries (Table 5). Therefore, the fitting is
accomplished and no boundary adjustments are necessary.

Table 5: Translation of the discrete EQR-scores into ecological status classes.

Class boundary New Old
High-good 0.80 0.74
Good-moderate 0.60 0.59
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4.3

Siliceous mountain brooks (R-C3)

4.3.1 Data basis

The data used in the analysis of the siliceous mountain brooks covered 823
macrophyte surveys taken at small coarse substrate dominated siliceous highland rivers
(national river type MRS “Silikatisch-rhithral gepragte FlieRgewasser der Mittelgebirge
und (Vor-) Alpen”) in the federal states of Baden-Wuerttemberg, Bavaria, Rhineland-
Palatinate and Thuringia (see Figure 1 for the location of a subset of sampling sites).

4.3.2 Relationship of old to revised method

PHYLIB (DE) NEW

The relationship of the old to the revised method is R? = 0.8 (Figure 5). Therefore, the
next step is to translate the high-good and good-moderate boundaries of the old method
into EQR-values of the new method using the ordinary least squares regression

equation.
y =0.901x + 0.0826 R?=0.82
1.00
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0.60
(G
moderate CZOH©
Q-
0.40 Qg ‘
poor .-'Qg % °°
CO@O O D~ 0o @ 00
0.20 — @
o Q
5
~bad S
&
0.00 o

0.00 0.20 0.40 0.60 0.80 1.00
PHYLIB (DE) OLD

Figure 5: Relationship of the old to the revised method, including status class ranges,
translated boundary positions, regression equation and coefficient of determination
(n=823 samples).

Note that the boundaries of PHYLIB (DE) OLD have been standardised by piecewise linear
transformation into values of 0.8, 0.6, 0.4 and 0.2.
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4.3.3 Boundary comparison

The comparison of the class boundaries reveals that the good-moderate boundary is
less precautionary than the boundary of the old method (Table 6). Therefore, the
comparability with the intercalibrated standard needs to be checked.

Table 6: Comparison of boundary values between new and old method.

Class boundary New Old
High-good 0.80 0.80
Good-moderate 0.60 0.63

4.3.4 Following the procedure for fitting new classification methods

Due to the fact that the new class boundaries are less precautionary compared to the
old boundaries (here: good-moderate boundary), the procedure for fitting new
classification methods was followed according to the intercalibration manual (Willby et
al. 2014).

The completed river macrophyte intercalibration exercise corresponds with Case B2:
IC Option 3 using continuous benchmarking (Willby et al. 2014). This means that a
common biological metric was not used in the completed exercise but a so-called
‘pseudo-common metric’, and reference or alternative benchmark sites were not
commonly available at a national level. Key to successful intercalibration is thus to
identify a BRINC, i.e. the best-related and intercalibrated national classification method.
The BRINC used in this exercise is the old, intercalibrated version of the PHYLIB method
that was developed and is applied in the same biogeographical region as PHYLIB 7.0
and acquires the survey data using the same sampling protocol. Therefore, the
requirement for benchmark standardisation was not necessary. For this reason, we have
based the following analysis on the dataset used in the previous comparison (see
above).

4.3.4.1 Global mean view translated into BRINC

To translate the global mean view of the completed intercalibration exercise into the
units of the BRINC (i.e. the old PHYLIB-method), we referred to the values of the old
PHYLIB boundary positions and the boundary-specific class biases documented in Table
8.1 (National class boundaries and boundary bias) of the Milestone 6 report (Birk & Willby
2011). We reconstructed the global mean view in BRINC units according to the formula:
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High-good boundary
0.7452 — [(1.000° — 0.7452) * -0.41°] = 0.850¢
a high-good boundary of the old PHYLIB-method,

b reference values of the old PHYLIB-method,
¢ boundary bias of the high-good boundary (note that we used the pre-harmonisation bias-value),

d position of the high-good global mean view in units of the old PHYLIB-method.

Good-moderate boundary
0.5452 — [(0.745P — 0.5452) * -0.32°] = 0.609¢
a good-moderate boundary of the old PHYLIB-method,

b high-good boundary of the old PHYLIB-method,
¢ boundary bias of the good-moderate boundary (note: we used the pre-harmonisation bias-value),

d position of the good-moderate global mean view in units of the old PHYLIB-method.

4.3.4.2 Boundary comparison and adjustment

Translating the boundaries of PHYLIB 7.0 into BRINC units revealed boundary biases
falling below the acceptable levels of = -0.25 for both class boundaries (Figure 7). The
subsequent boundary adjustments of both the high-good and good moderate boundaries
resulted in acceptable boundary biases (Figure 8). The boundary values fitting with the
requirements of the completed intercalibration exercise are given in Table 7. Please note
that the adjusted boundary values have already been taken into account in the piecewise
linear transformation of the PHYLIB 7.0 classification to obtain the standardised set of
boundary values of 0.8, 0.6, 0.4 and 0.2.
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Figure 6: Relationship of the revised method to the BRINC (= PHYLIB DE OLD), including
positions of the global mean view, translated class boundaries and their ranges,
regression equation and coefficient of determination (n=823 samples).
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Figure 7: Boundary bias (=relative boundary deviation from global mean view) for high-good
boundary [left] and good-moderate boundary [right] BEFORE boundary adjustment.
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Figure 8: Boundary bias (=relative boundary deviation from global mean view) for high-good
boundary [left] and good-moderate boundary [right] AETER boundary adjustment.

Table 7: Original and adjusted class boundaries of PHYLIB 7.0 for R-C3.
* Note that these adjusted boundary values have already been taken into account in the piecewise
linear transformation of the PHYLIB 7.0 classification to obtain the standardised set of boundary
values of 0.8, 0.6, 0.4 and 0.2.

Class boundary Original boundaries Adjusted boundaries*
High-good 0.80 0.86
Good-moderate 0.60 0.62
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4.4 Medium-sized lowland streams (R-C4)

4.4.1 Data basis

As R-C4 nominally includes two national river types, the data used in the analysis
covered 51 macrophyte surveys taken at the national river type TRm (“Mittelgrof3e,
rhithral gepragte FlielRgewéasser des Norddeutschen Tieflandes”) and 194 macrophyte
surveys taken at the national river type TNm (“Mittelgrof3e potamale FlieRgewasser des
Norddeutschen Tieflandes”) in the federal states of Mecklenburg-Western Pomerania,
Lower Saxony, Northrhine-Westphalia, Schleswig Holstein, Saxony and Saxony Anhalt
(see Figure 1 for the location of a subset of sampling sites).

Due to insufficient correlation (see below), we had to revert to the original
intercalibration dataset used in the completed exercise (Birk & Willby 2011). This dataset
consists of the macrophyte surveys of twelve countries that provided data for type R-C4
(Table 8). This set also includes abiotic pressure data for selected survey sites, which
can be used for benchmark standardisation.

Table 8: Structure of the original intercalibration dataset.

Country Full dataset Benchmark dataset
Number of sites | Number of surveys | Number of sites | Number of surveys

Germany 93 95 8 9
Belgium (Flanders) | 9 9 0 0
Belgium (Wallonia) | 21 21 4 4
Denmark 14 14 9 9
France 49 55 8 8
Ireland 20 33 9 9
Italy 4 4 3 3
Latvia 36 36 20 20
Lithuania 9 9 2 2
Netherlands 8 8 0 0
Poland 43 44 17 17
United Kingdom 173 179 27 29
Sum 479 507 107 110

21



Intercalibrating PHYLIB 7.0 to the results of the completed intercalibration exercise

4.4.2 National river type: Mittelgrol3e, rhithral gepragte FlieRgewasser des
Norddeutschen Tieflandes (TRm)

4.4.2.1 Relationship of old to revised method

The relationship of the old to the revised method is R? < 0.8 (Figure 9). Therefore, the
comparability with the intercalibrated standard needs to be checked since the criteria for
boundary bias might no longer be satisfied. In this case, the procedure for fitting new
classification methods is followed.
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Figure 9: Relationship of the old to the revised method, including regression equation and
coefficient of determination (n=51 samples).

4.4.2.2 Following the procedure for fitting new classification methods

As written above, the completed river macrophyte intercalibration exercise
corresponds with Case B2: IC Option 3 using continuous benchmarking (Willby et al.
2014). This means that a common biological metric was not used in the completed
exercise but a so-called ‘pseudo-common metric’, and reference or alternative
benchmark sites were not commonly available at a national level. Key to successful
intercalibration is thus to identify a BRINC, i.e. the best-related and intercalibrated
national classification method.
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Identification of the BRINC

Table 9 shows the results of the correlation analysis of PHYLIB 7.0 with the different
classification methods intercalibrated for the medium-sized lowland streams (R-C4),
using the original intercalibration dataset. The method best-correlated to PHYLIB 7.0 is
the British LEAFPACS index. This index will be used as the BRINC.

Table 9: Results of the correlation analysis of PHYLIB 7.0 with the different national
classification methods intercalibrated for the medium-sized lowland streams (R-C4),

national river type TRm.
R = correlation coefficient, n = 507 samples

National classification method Pearson's R
Great Britain (LEAFPACS) 0.61
France and Italy (IBMR) 0.48
Poland (MIR) 0.41
Germany (PHYLIB old version) 0.40

Benchmark standardisation

The biological differences between national datasets were determined based on the
country offsets (i.e. intercept and/or slope deviates) from the global pressure-biology
relationship established using general linear models across the combined extent of the
pressure gradient afforded by all countries, using the original intercalibration dataset.
This allowed for benchmark standardising both PHYLIB 7.0 and the British LEAFPACS
index used as the BRINC.

Global mean view translated into BRINC

To translate the global mean view of the completed intercalibration exercise into the
units of the BRINC (i.e. the British LEAFPACS index), we referred to the values of the
LEAFPACS boundary positions and the boundary-specific class biases documented in
Table 8.1 (National class boundaries and boundary bias) of the Milestone 6 report (Birk
& Willby 2011). We reconstructed the global mean view in BRINC units according to the
formula:
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High-good boundary
0.82 —[(0.82 — 0.6") * -0.062°] = 0.812¢
a high-good boundary of the LEAFPACS index,

b good-moderate boundary of the LEAFPACS index,
¢ boundary bias of the high-good boundary,
d position of the high-good global mean view in units of the LEAFPACS index.

Good-moderate boundary

0.62 —[(0.8” — 0.62) * 0.036°] = 0.593¢

a good-moderate boundary of the LEAFPACS index,
b high-good boundary of the LEAFPACS index,

¢ boundary bias of the good-moderate boundary,

d position of the good-moderate global mean view in units of the LEAFPACS index.

LEAFPACS (UK) bm

Boundary comparison

Translating the boundaries of PHYLIB 7.0 into BRINC units revealed boundary biases
falling within the acceptable levels of = -0.25 for both class boundaries (Figure 11).
Therefore, the PHYLIB 7.0 class boundaries comply with the standard set by the
completed intercalibration exercise.
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Figure 10: Relationship of the revised method to the BRINC (i.e. British LEAFPACS index),
including positions of the global mean view, translated class boundaries and their ranges,
regression equation and coefficient of determination (n=507 samples).
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Figure 11: Boundary bias (=relative boundary deviation from global mean view) for high-
good boundary [left] and good-moderate boundary [right].
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4.4.3 National river type: MittelgrofR3e potamale Flie3gewasser des Norddeutschen
Tieflandes (TNm)

4.4.3.1 Relationship of old to revised method

The relationship of the old to the revised method is R? < 0.8 (Figure 12). Therefore,
the comparability with the intercalibrated standard needs to be checked since the criteria
for boundary bias might no longer be satisfied. In this case, the procedure for fitting new
classification methods is followed.
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Figure 12: Relationship of the old to the revised method, including status class ranges,
translated boundary positions, regression equation and coefficient of determination
(n=194 samples).

4.4.3.2 Following the procedure for fitting new classification methods

As written above, the completed river macrophyte intercalibration exercise
corresponds with Case B2: IC Option 3 using continuous benchmarking (Willby et al.
2014). This means that a common biological metric was not used in the completed
exercise but a so-called ‘pseudo-common metric’, and reference or alternative
benchmark sites were not commonly available at a national level. Key to successful
intercalibration is thus to identify a BRINC, i.e. the best-related and intercalibrated
national classification method.
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Identification of the BRINC

Table 10 shows the results of the correlation analysis of PHYLIB 7.0 with the different
classification methods intercalibrated for the medium-sized lowland streams (R-C4),
using the original intercalibration dataset. None of the national methods correlate
sufficiently with PHYLIB 7.0, so we cannot identify a BRINC and therefore cannot
perform the intercalibration for this river type.

Table 10: Results of the correlation analysis of PHYLIB 7.0 with the different national
classification methods intercalibrated for the medium-sized lowland streams (R-C4),

national river type TNm.
R = correlation coefficient, n = 507 samples

National classification method Pearson's R
Germany (PHYLIB old version) 0.41
Great Britain (LEAFPACS) 0.19
Poland (MIR) 0.19
France and ltaly (IBMR) 0.17

4.4.3.3 Conclusions on intercalibration of national river type: Mittelgrol3e potamale
FlieRgewasser des Norddeutschen Tieflandes (TNm)

None of the national assessment methods reveals sufficient correlation strength with
PHYLIB 7.0. This finding is similar to the cases of the Flemish method documented by
Birk & Willby (2011) and the NRW-method documented in Birk & van de Weyer (2015).
In the completed exercise, the Flemish method had to be excluded from the analysis for
stream type R-C4 due to its low correlation with the ‘pseudo-common metric’. In the fit-
in exercise of the NRW-method, it was not possible to intercalibrate the NRW-method
for the national river type TNm. Testing the relationship of the NRW-method with the
Flemish classification revealed a noticeable correlation of r=0.46.

Analysing the definitions of the intercalibration type R-C4 discloses a typological issue:
Birk & Willby (2010) conclude their description of the reference macrophyte community
for the medium-sized lowland streams: “This is an assemblage of medium-sized, active,
moderate to fast-flowing, shallow lowland rivers on neutral to base-rich geology with

clear, mesotrophic to eutrophic water.“ And according to Birk & Willby (2011), the type
characteristics of R-C4 describe the channel substrate of this intercalibration type as
gravel and sand. This points at a reference state featuring moderate to high flow
velocities. Contrary to this, PHYLIB 7.0 to be intercalibrated for the national type TNm
belonging to R-C4 rivers is adapted to streams of potamal character, i.e. predominantly
slow flowing watercourses. The intercalibration typology does not match this potamal
type assessed by PHYLIB 7.0 for this national river type, thus intercalibration according
to the manual prescriptions (Willby et al. 2014) cannot be performed for this river type.

27



Intercalibrating PHYLIB 7.0 to the results of the completed intercalibration exercise

5 Summary

In this report we documented the fitting procedure of the revised Verfahren fir die
Okologische Bewertung von FlieBgewassern zur Umsetzung der EG-
Wasserrahmenrichtlinie: Makrophyten und Phytobenthos, Modul Makrophyten (short:
PHYLIB 7.0) to the results of the completed Central-Baltic rivers’ intercalibration
exercise. PHYLIB 7.0 revealed significant pressure-impact relationships and
successfully passed the tests of intercalibration feasibility and WFD compliance.

The intercalibration analyses against the old, intercalibrated PHYLIB method version
and the global mean view of the completed exercise showed the requirement to adjust
the good status boundaries of PHYLIB 7.0 for the intercalibration type of siliceous
mountain brooks (R-C3). The class boundaries of PHYLIB 7.0 complied with the
intercalibration standard for the sandy siliceous brooks (R-C1) and the medium-sized
lowland streams (R-C4) for the national type TRm. PHYLIB 7.0 could not be
intercalibrated for the national type TNm as the intercalibration type of medium-sized
lowland streams (R-C4) does not match this potamal type.
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