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Einleitung

Die EG-Wasserrahmenrichtlinie 2000/60/EC fordert fur die Oberflachengewdasser der
Mitgliedstaaten der Européischen Union den guten 6kologischen und chemischen Zu-
stand. Im Prozess der Interkalibrierung werden die Ergebnisse der nationalen Verfah-
ren zur Zustandsbewertung verglichen und harmonisiert. Der erste Teil des vorliegen-
den Berichts fasst die im Projektjahr 2010 geleisteten Arbeiten zur Interkalibrierung der
Bewertungsverfahren fur Makrophyten in FlieRgewassern zusammen. Viele der vorge-
stellten Inhalte basieren auf Vorarbeiten zu diesem Themengebiet, die in Birk et al.
(2007) und Birk (2008, 2009, 2010) dargestellt sind. Im zweiten Berichtsteil werden die
Arbeiten zur Interkalibrierung sehr grof3er Flie3gewasser prasentiert.

Der Arbeitsauftrag fur das Projektjahr 2010 umfasste verschiedene Teilaspekte der
Interkalibrierung. Inhaltlich zielten die Leistungen auf die Erflllung der Vorgaben der
neuen Interkalibrierungsleitlinie ab (European Communities 2010), welche die Aufga-
ben zur Umsetzung der Interkalibrierung im Jahr 2010 klar umgrenzt: Die Uberpriifung
der ,Interkalibrierbarkeit* der nationalen Bewertungsverfahren, die Schaffung von ein-
heitlichen Grundlagen zum Vergleich der nationalen Klassengrenzen sowie die Defini-
tion von Ankerpunkten fur die Interkalibrierung. Die im Projektzeitraum durchgefuhrten
Arbeiten lassen sich folgendermaf3en zusammenfassen:

Interkalibrierung Makrophyten in FlieRgewéassern

e Aktualisierung der Ubersicht der nationalen Verfahren zur Bewertung von Makro-
phyten in FlieRgewassern;

¢ Herleitung von alternativen Ankerpunkten fur die Interkalibrierung der Makrophy-
ten im GIG Mitteleuropa/Baltikum;

e Berichterstattung an die Europaische Kommission;
¢ Vorbereitung und Durchfiihrung von Treffen der IK-Gruppe.

Interkalibrierung sehr grof3er FlieRgewasser

¢ Zusammenstellung der nationalen Verfahren zur Bewertung sehr grof3er FlieR3ge-
wasser in Europa;

o Vorstudien zur Ableitung einer Interkalibrierungs-Typologie fiir sehr groRe Fliel3-
gewasser in Europa und zur Herleitung alternativer Ankerpunkte fiir die Interkali-
brierung sehr groR3er FlieRgewasser;

¢ Berichterstattung an die Europaische Kommission;

¢ Vorbereitung und Durchfiihrung von Treffen der IK-Gruppe.



2 Zur CIS-Leitlinie Interkalibrierung

Ein Schwerpunkt der Arbeiten bestand in der Kommunikation der Inhalte der neuen
CIS-Leitlinie zur Interkalibrierung (European Communities 2010). Die dort vorgestellten
Grundprinzipien sowie Informationen zu Durchfiihrung und Zeitplan sind bereits in Birk
(2010) zusammengefasst. Anhand von zwei Prasentationen wurden im relevanten Pro-
jektjahr sowohl der LAWA-Expertenkreis ,Biologische Bewertung und Interkalibrierung*
als auch die Gruppe der Experten zur Makrophyten-Interkalibrierung unterrichtet (An-
hange 1 und 2).

Die Inhalte der Préasentation vor dem LAWA-Gremium zum Themengebiet ,Refe-
renzbedingungen und alternative Ankerpunkte® (Annex Il der IK-Leitlinie) werden an
dieser Stelle nochmals wiedergegeben. Der Annex Il definiert zwei Ziele:

o Schaffung eines allgemeinen Rahmens zur Herleitung von Referenzbedingungen
fur die nationalen Bewertungsverfahren, und

¢ Definition verbindlicher Methoden zur Herleitung von Referenzbedingun-
gen/alternativen Ankerpunkten fir die Interkalibrierung.

Die Ausweisung eines Netzwerks von Referenzstellen wird ausdriicklich empfohlen.
Dabei konnen diese Referenzstellen BQE-spezifisch ausgewahlt werden, wenn keine
signifikante anthropogene Veranderung der jeweiligen Lebensgemeinschaft angezeigt
ist. Der Grad an anthropogener Belastung ohne Auswirkung auf die Lebensgemein-
schaft (=Referenzkriterien) sollte durch statistische Verfahren quantifiziert werden. Die
Mdoglichkeiten von (Dosis-Wirkungs-) Modellierungen von Referenzbedingungen sowie
die Nutzung von Expertenwissen sind explizit erwahnt.

Fir die Interkalibrierung sind Referenzbedingungen/alternative Ankerpunkte einheit-
lich herzuleiten. Diese Herleitung orientiert sich an den Empfehlungen fir die nationa-
len Bewertungsverfahren. Alternative Ankerpunkte sollen definiert werden, wenn (ge-
nigend) ,echte” Referenzstellen nicht vorhanden sind. Der Grad der Abweichung die-
ser alternativen Ankerpunkte von der ,echten“ Referenz ist zu quantifizieren.



3 Interkalibrierung Makrophyten in FlieRgewassern der GIG Mitteleuro-
pa/Baltikum

Die nach IK-Leitlinie im Projektjahr 2010 durchzufiihrenden Arbeitsschritte lassen
sich wie folgt zusammenfassen:

Datengrundlage und Vorbereitung der Interkalibrierung

o Zusammenstellung eines Datensatzes fir die Interkalibrierung (,Common Data-
set"),

¢ Entwurf eines Arbeitskonzepts sowie der Auswabhl der Interkalibrierungsoption,
¢ Evaluierung von méglichen Allgemeinen Metriks (,Common Metrics®).
Ankerpunkte und Klassengrenzvergleich

¢ Definition von Ankerpunkten fiir die Interkalibrierung (entweder durch naturnahe
Referenzen oder alternative Ankerpunkte);

¢ Vergleich der nationalen Klassengrenzen untereinander.

Beide Themengebiete waren Inhalt der obligatorischen Berichterstattung (,milesto-
ne-reporting®) an die Europaische Kommission. Die Berichte sind als Anhang 3 und
Anhang 4 diesem Dokument beigeflgt.

Zusammenfassung der Milestone-Reports

16 Mitgliedstaaten nehmen aktiv an der Interkalibrierung der Bewertungsverfahren
fur Makrophyten in FlieBgewassern teil. Allerdings verfiigen derzeit nur zehn Lander
Uber Bewertungsverfahren. Alle Verfahren sind WRRL-konform, unterscheiden sich je-
doch hinsichtlich ihrer Ausrichtung (Bewertung unterschiedlicher Belastungen) und der
Integration unterschiedlicher biologischer Gruppen (v.a. Phytobenthos). Gewasserty-
pen, die interkalibriert werden, umfassen ,Sandbache des Tieflandes", ,Silikatische Mit-
telgebirgsbache” sowie ,Flisse des Tieflandes®.

Bedingt durch die umfangreiche Datenakquise kdnnen wir auf eine relativ breite Da-
tengrundlage zurtickgreifen. Die mittlere Anzahl an Vegetationsaufnahmen pro Interka-
librierungstyp betragt Gber 600; im Durchschnitt trugen 13 Lander zum gemeinsamen
Datensatz bei. Die favorisierte IK-Option ist der direkte Vergleich (Option 3), aber in ei-
nem parallelen Ansatz wird ebenfalls der Common Metric mICM (siehe Birk 2009) be-
rechnet. Das Verfahren zur Herleitung des mICM wurde im Projektjahr von einer wis-
senschaftlichen Zeitschrift zur Publikation angenommen. Die Verdffentlichung ist als
Anhang 9 diesem Bericht beigeflgt.

Intensiv wurde der in Birk (2010) skizzierte Ansatz zur Herleitung von alternativen
Ankerpunkten ausgearbeitet. Hintergrund war die generelle Problematik, dass die eu-



ropaische FlieRgewasserlandschaft nur noch wenige echte (=unbelastete) Referenz-
stellen aufweist. Um dieser Situation gerecht zu werden, definiert die IK-Leitlinie ,alter-
native Ankerpunkte® als Gewasserzustand, dessen Grad an Degradation einheitlich
stark ist. Die Intensitat wird mit Blick auf die tatsachliche Situation bzw. die verfiigbaren
Daten bestimmt.

Um die Praxistauglichkeit dieses Konzeptes zu prufen, unternahmen wir eine breit
angelegte Studie zur Herleitung alternativer Ankerpunkte bei der Makrophyten-
Interkalibrierung. Basierend auf Messstellen von mdglichst hoher 6kologischer Qualitat
und ausgewahlten nicht-biologischen Daten wurden in einer multimetrischen Analyse
sog. Benchmark-Stellen ermittelt, deren Biologie nur noch von (bio)geographischen
Faktoren, nicht aber durch anthropogene Belastung geformt ist. Das Verfahren sowie
seine Resultate sind im Anhang 5 dargestellit.



4 Interkalibrierung sehr groR3er FlieRgewdasser in Europa

GroRe FlieRgewasser stellen komplexe Okosysteme mit spezifischen Funktionen
und einer hohen Habitatvielfalt dar. Funktionsfahigkeit und Strukturen dieser Systeme
sind allerdings oftmals stark beeintrachtigt und modifiziert, da weltweit die ehemals
weitrdumigen Fluss- Auen-Komplexe in regulierte und eingedeichte Wasserstral3en
umgewandelt wurden. Zwei Problemfelder erschweren die Umsetzung von 6kologi-
scher Zustandsbewertung an sehr grof3en FlieRgewassern: Probenahme und Refe-
renzbedingungen. Vor diesem Hintergrund wurde im Herbst 2009 die Arbeit zur Inter-
kalibrierung sehr grolRer FlieBgewasser unter der Leitung von Dr. Franz Schéll (Bun-
desanstalt fir Gewasserkunde, Koblenz) aufgenommen mit dem Ziel, die 6kologische
Zustandsbewertungen der Mitgliedstaaten fiir diesen Gewassertyp zu harmonisieren.
Im Folgenden sollen die wichtigsten Fragestellungen und Aspekte dieser Arbeit skiz-
ziert werden.

Was sind sehr groRe Flieigewasser?

Innerhalb der Interkalibrierungsgruppe wurde sich auf eine allgemeine Definition fur
sehr grof3e FlieRgewasser geeinigt. In Anlehnung an die GréRenklassen des Annex Il
der WRRL sind sehr groRRe Flie3gewasser Strome mit Einzugsgebieten gréZer 10.000

km?.

Ziele der Interkalibrierung sehr groRer FlieRgewasser

Folgende Ziele wurden fiir die Arbeiten an der Interkalibrierung sehr grof3er FlieR3-

gewasser formuliert:

e Entwicklung eines Ansatzes zur Interkalibrierung sehr grofRer FlieBgewasser, fiir welche
generell keine Referenzstellen im naturnahen Zustand verflgbar sind;

e Definition alternativer Ankerpunkte oder Modellierung von Referenzbedingungen fir
die Interkalibrierung sehr groRRer FlieBgewasser;

e Aufstellung eines einheitlichen Ansatzes, der fiir alle biologischen Qualitdtskomponen-
ten gangbar ist;

e Austausch mit der GIG-libergreifenden Arbeitsgruppe , Referenzen in der Interkalibrie-
rung” zur Feinabstimmung der gewdhlten Ansatze.

Bewertungsverfahren fiir sehr groflie Flielgewasser in Europa

15 Lander nutzen insgesamt 47 Verfahren zur Bewertung von grof3en FlieRgewas-
sern anhand verschiedener biologischer Qualitdtskomponenten. An dieser Stelle soll
ein kurzer Uberblick Uber die Verfahren gegeben werden. Eine ausfihrliche Zusam-
menfassung ist als Anhang 8 diesem Abschlussbericht beigelegt.



Makrozoobenthos: Die Probenahme erfolgt meistens durch Multi-Habitat-Verfahren
im seichten Uferbereich. Alternativ werden Airlift-Sampling und Bodengreifer genutzt.
Das taxonomische Bestimmungsniveau ist unterschiedlich: Mehr als die Halfte der Mit-
gliedstaaten bestimmt die Organismen auf Artniveau, der Rest nutzt Gattungs- oder
Familienniveau. Alle Bewertungsverfahren klassifizieren die Auswirkungen von allge-
meiner Belastung und/oder organischer Verschmutzung. Bei den genutzten biologi-
schen Metriks bestehen nur geringe Unterschiede zur Bewertung kleinerer Flie3ge-
wasser (z.B. Anzahl EPT, Sabrobienindices, ASPT).

Phytobenthos: AuRer Deutschland, Osterreich und der Slowakei werden in allen
Landern ausschliel3lich die Diatomeen zur Qualitadtsbewertung herangezogen. Die
Slowakei berticksichtigt zusatzlich das Vorkommen von filamentésen Bakterien. Allge-
mein werden Kratzproben noch 5 bis 10 Steinen in Uferndéhe genommen. Das hollandi-
sche Verfahren greift auf die Besammlung an Schilfbestanden zuriick. Die Anzahl zu
bestimmender Diatomeenschalen variiert zwischen 200 und 500. Alle Verfahren zeigen
den Grad an Eutrophierung an, manche Methoden sind zuséatzlich sensitiv gegeniber
organischer Verschmutzung oder allgemeiner Belastung. Unter den verschieden biolo-
gischen Metriks wird der franzdsische IPS (Indice de Polluosensibilité Spécifique) am
haufigsten genutzt.

Fisch Fauna: Zur biologischen Datenerhebung wird meist eine Elektrobefischung
entweder vom Boot oder im seichten Uferbereich durchgefiihrt. Schleppnetze, stationa-
re Netze oder hydroakustische Methoden werden nur selten verwendet. Der 6kologi-
sche Zustand wird mit multimetrischen Verfahren ermittelt, die verschiedene Aspekte
der Artengemeinschaften berticksichtigen (u.a. Lebensraumpréferenz, Ernédhrungsty-
pen und Altersstruktur).

Makrophyten: Die Vegetation der sehr grof3en FlieRgewasser wird in unterschiedli-
chem Umfang aufgenommen. Zumeist erfolgt eine Kartierung von 100-Meter-
Abschnitten. In den Niederlanden werden pro Wasserkérper 6 bis 10 Abschnitte kartiert
und zusammengerechnet. Das slowakische Verfahren bertcksichtigt einen Abschnitt
von 1000 Metern. Die aufgenommenen Pflanzengruppen sind ebenfalls verschieden:
Alle Verfahren bestimmen GefaRRpflanzen, die meisten Verfahren bertcksichtigen Moo-
se und Armleuchteralgen, wenige kartieren die GroRRalgen. Die biologischen Metriks
sind sehr verschieden und bewerten Effekte von Eutrophierung, hydromorphologischer
Beeintrachtigung und allgemeiner Belastung. Eine Kombination von Phytobenthos und
Makrophyten in der Bewertung erfolgt nur durch Deutschland und die Niederlande.

Phytoplankton: Die Bewertung des Potamoplanktons basiert auf Vegetationsmittel-
werten von Proben, die ein- bis zweimal monatlich zwischen April und Septem-
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ber/Oktober genommen werden. Die gesammelten Organismen werden auf Gattungs-
oder Artniveau bestimmt. Alle Verfahren klassifizieren die Chlorophyll-a-Konzentration
der Proben. Die taxonomische Zusammensetzung wird entweder durch Metriks be-
ricksichtigt, welche die verschiedenen Anteile der Lebensgemeinschaften ins Verhalt-
nis setzen (z.B. relative Abundanzen von Chlorophyta oder Cyanophyta), oder durch
Indizes, die sensitiv gegenliber Belastung reagieren.

Zur Typologie sehr groRRer FlieRgewasser in Europa

Auf Grundlage einer umfangreichen, aber spaten Datenlieferung der teilnehmenden
Lander konnten im Projektjahr nur Vorstudien zur Typologie sehr gro3er FlieRgewasser
in Europa durchgefiihrt werden. Hintergrund dieser Aktivitaten war die Fragestellung,
inwiefern unterschiedliche Gewéassertypen fiir den Vergleich der nationalen Bewer-
tungsverfahren eine Rolle spielen. Wenn sich die sehr gro3en FlieRgewasser in Euro-
pa typologisch stark voneinander abgrenzen, ist dies bei Interkalibrierung zu beriick-
sichtigen.

Auf der Basis von Makrozoobenthos-Daten auf Familienniveau fiihrten wir Cluster-
analysen mit Datensatzen durch, welche aggregierte Taxalisten pro Gewasser und
Land beinhalteten. Dabei machten wir keine Unterscheidungen zwischen gering und
stark belasteten Gewdassern. Die Ergebnisse zeigen vier klar abgrenzbare Gruppen
von Gewassern (Abbildung 4.1), welche sich, basierend auf ihrer taxonomischen Zu-
sammensetzung, den Typen ,rhithral/epipotamal®, ,potamal®, ,mediterran“ und ,degra-
diert” zuordnen lassen. Eine Diskriminanzanalyse ergibt, dass die mittlere jahrliche
Wassertemperatur signifikante Unterschiede zwischen Rhithral- und Potamal-Typus
aufweist.

Diese Ergebnisse vermitteln einen ersten, statistisch abgesicherten Hinweis auf die
Existenz von zwei Haupttypen von sehr grof3en Flie3gewassern in Europa: Auf der ei-
nen Seite stehen die rhithralen/epipotamalen Strdme mit geringer Wassertemperatur,
héheren FlieBgeschwindigkeiten und dem Vorkommen von Insektenfamilien wie
Ephemerellidae, Perlidae und Philopotamidae. Typische Gewasser sind die Fliisse des
mitteleuropaischen Berglandes bzw. Nordeuropas (z.B. Ober- und Mittelrhein, Inn,
Drau, Obere Donau, Teno oder Torni). Potamale Gewasser weisen hohere Wasser-
temperaturen, geringere FlieRgeschwindigkeiten und Invertebratenfamilien wie Valvati-
dae, Hydrospsychidae, Calopterygidae und Aeshnidae auf. Mittlere und Untere Donau,
Garonne oder Ebro zahlen zu diesem Typus. Wir planen, die Arbeiten zur Typisierung
der sehr grof3en FlieRgewasser in Europa fortzusetzen. Hierzu werden wir einen erwei-
terten Datensatz nutzen und verschiedene Optionen der Datenaggregation testen (u.a.
mit Rickgriff auf frei-flieRende bzw. gering belastete Probestellen).
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Abbildung 4.1: Ergebnisse der Clusteranalyse von Makrozoobenthos-Daten an sehr grof3en
Fliegewassern in Europa

Alternative Ankerpunkte fur die Interkalibrierung

Eine weitere Vorstudie wurde fur die Herleitung alternativer Ankerpunkte durchge-
fuhrt. Basierend auf einem Datensatz von 80 Wasserkdrpern (Diatomeen-Aufnahmen,
Parameter zu chemischer und hydromorphologischer Belastung) wurde eine Faktora-
nalyse durchgefiihrt, um die Hauptkomponenten anthropogener Belastung im Daten-
satz zu bestimmen. Die ersten zwei Komponenten sind korreliert zu Parametern der
chemischen und hydromorphologischen Qualitat (Abbildung 4.2). Die Wasserkérper ei-
nes Mitgliedstaats zeigen jeweils eine klare Gruppierung, d.h. die Wasserkorper eines
Landes/einer Region weisen oft einen &hnlichen Grad an anthropogener Belastung auf.
Die erste Hauptkomponente (Wasserqualitat) ist gut mit den maglichen Common Met-
rics fur die Diatomeen-Interkalibrierung korreliert (IPS: r=-0.45, Trophieindex: r=0.37).
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Abbildung 4.2: Position der nationalen Wasserkdrper im ,Belastungsraum®, definiert durch
eine Faktorenanalyse der nicht-biologischen Parameter

Unter Nutzung der deutschen Richtwerte fiir den chemischen Zustand groR3er Fliisse
verwendeten wir Grenzwerte zur Ausweisung von Gewasserstellen im guten physiko-
chemischen Zustand. Das 75. Perzentil der numerischen Werte der ersten Hauptkom-
ponente wurde genutzt, um sog. Benchmark-Stellen auszuweisen. Die meisten nicht-
biologischen Parameter sowie die Diatomeen-Metriks zeigen signifikante Unterschiede
zwischen Benchmark-Stellen und den anderen, starker belasteten Wasserkorpern. Die
Benchmark-Stellen sind vorwiegend an Wasserkérpern in Nord- und Osteuropa lokali-
siert (Abbildung 4.3). Des weiteren besteht zwischen den ausgewiesenen Stellen ein
gewisser Belastungsgradient. Vor diesem Hintergrund gilt es, in zukinftigen Arbeits-
schritten ein erweitertes Konzept zur Findung von alternativen Ankerpunkten anzu-
wenden.
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Weitere Aktivitaten zur Umsetzung der Interkalibrierung

Wissenschaftliche Publikation zur Entwicklung eines Interkalibrierungsmetriks
fir Makrophyten

Unterschiedlichen Bewertungskonzepte erschweren die Harmonisierung der Quali-
tatsbewertung von FlieRgewéassern anhand von Makrophyten. Die im Projektjahr verof-
fentlichte Studie (Birk & Willby 2010; Anhang 9) beschreibt ein Verfahren, um Ahnlich-
keiten zwischen den Bewertungsmethoden von Osterreich, Belgien, Frankreich,
Deutschland, GroRRbritannien und Polen zu erkennen. Auf der Basis eines internationa-
len Datensatzes von drei Europaischen Gewassertypen wiesen wir Vegetationsauf-
nahmen aus, die von der Mehrzahl der Methoden als ,sehr gut* bewertet wurden. Der
mittlere Bewertungsindex aller Methoden wurde anschlieRend mit den Abundanzen der
einzelnen Pflanzenarten korreliert. Je nach Art und Starke der Korrelationen definierten
wir positive, negative oder neutrale Indikatoren. Dies ermoglichte die Beschreibung von
Gewassertyp-spezifischen Artengemeinschaften im naturnahen und -fernen Zustand.
AuRBerdem entwickelten wir auf dieser Grundlagen den Interkalibrierungsmetrik mICM,
der mit allen Bewertungsindizes korreliert. Der geringere Zusammenhang mit der bel-
gischen und deutschen Bewertung wurde durch geringfligige Anpassungen der Indika-
torwerte ausgewahlter Arten dieser Methoden verbessert. Die Analyse der Messstellen
im allgemein sehr guten Zustand erlaubte die Definition von mICM-Referenzwerten.
Die veroffentlichte Studie beschreibt einen allgemeinen Ansatz zur Harmonisierung von
biologischen Bewertungsverfahren fur unterschiedliche Gewésserkategorien.

Aufstellung aller im Projekt geleisteten Teilnahmen an nationalen und interna-
tionalen Aktivitaten zur Interkalibrierung

Zur Durchfihrung der Arbeitsaufgaben des Vorhabens bedurfte es der Teilnahme an
verschiedenen Aktivitaten (Tabelle 5.1). Schwerpunkt bildete in diesem Projektjahr die
Fortfihrung der Arbeiten zur Interkalibrierung Makrophyten sowie die Planung der In-
terkalibrierung sehr groRRer FlieBgewasser. Innerhalb der Aktivitat des CB,,GIG Makro-
phyten wurden der Ansatz zur Herleitung alternativer Ankerpunkte im Rahmen eines
mehrtagigen Arbeitstreffens in Stirling ausgearbeitet. Die Ergebnisse sind im Anhang 5
wiedergegeben. Die in Kapitel 2 erwdhnte Vorstellung der Inhalte zur neuen IK-Leitlinie
erfolgte auf Reisen nach Wirzburg und Bordeaux. Das Protokoll des Treffens in Bor-
deaux ist als Anhang 6 beigefligt. Mehrere Treffen mit dem Koordinator der Interkali-
brierung sehr groRer FlieBgewasser (Dr. Franz Schéll, Bundesanstalt fir Gewasser-
kunde, Koblenz) bereiteten die Aktivitaten dieser Interkalibrierungsgruppe vor.
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Tabelle 5.1: Aufstellung aller im Projekt geleisteten Teilnahmen an nationalen und interna-
tionalen Aktivitaten zur Interkalibrierung (I — international, N — national)

Nr. | Veranstaltung Ausrichtung Datum Ort

1 LAWA Expertentreffen Flie3- N 24. Marz 2010 Wiirzburg
gewasser

2 Treffen der AG ECOSTAT I 6.-7. April 2010 Briussel (BE)

3 Expertenworkshop "IK-GroR3e I 19.-20. April 2010 Koblenz
FlielRgewasser"

4 CB:ivGIG Makrophyten Exper- I 27.-28. Mai 2010 Bordeaux (FR)
ten-Workshop

5 Koordinationstreffen "IK- I 4.-7. August 2010 Stirling (UK)
Makrophyten"

6 Koordinationstreffen "IK-Gro3e | | 3. September 2010 Koblenz
FlieRgewasser"

7 Expertenworkshop "IK-GroRRe I 22.-23. September 2010 | Koblenz
FlieBgewasser"
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Anhang 1: Prasentation ,,Sachstand Interkalibrierung* — 24. Marz 2010, Wiirzburg

Sachstand Interkalibrierung

22. Sitzung der LAWA-FG-Experten am 24.+25. Méarz 2010 in Wiirzburg

Sebastian Birk

IK-Leitlinie — Anhang Il
Leitlinie fiir die Herleitung von Referenzbedingungen und alternativen
Ankerpunkten

Ziel der Leitlinie:

(A) Schaffung eines allgemeinen Rahmens zur Herleitung von
Referenzbedingungen fiir die nationalen Bewertungsverfahren

(B) Definition verbindlicher Methoden zur Herleitung von
Referenzbedingungen/alternativen Ankerpunkten fiir die
Interkalibrierung

Netzwerk von Referenzstellen wird ausdriicklich empfohlen. Dabei
kdnnen diese Referenzstellen BQE-spezifisch ausgewahlt werden, wenn
keine signifikante anthropogene Verdanderung der Lebensgemeinschaft
angezeigt ist.

Der Grad an anthropogener Belastung ohne Auswirkung auf die
Lebensgemeinschaft (=Referenzkriterien) sollte durch statistische
Verfahren quantifiziert werden.
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IK-Leitlinie — Anhang I
Leitlinie fiir die Herleitung von Referenzbedingungen und alternativen
Ankerpunkten

Die Mdglichkeiten von

* (Dosis-Wirkungs-) Modellierungen von Referenzbedingungen sowie
* Expertenwissen

sind explizit erwahnt.

Fur die Interkalibrierung sind Referenzbedingungen/alternative
Ankerpunkte einheitlich herzuleiten.

Die einheitlich Herleitung von Referenzbedingungen orientiert sich an
den Empfehlungen fir die nationalen Bewertungsverfahren (erster Teil
der Leitlinie).

Alternative Ankerpunkte sollen definiert werden, wenn (gentigend)
,echte” Referenzstellen nicht vorhanden sind.

Der Grad der Abweichung dieser alternativen Ankerpunkte von der
,echten” Referenz ist zu quantifizieren.

IK-Leitlinie — Anhang V
Definition von Kriterien fiir die Vergleichbarkeit der Klassengrenzen

Vorgestelltes Verfahren schafft einheitliche Kriterien fir alle IK-
Optionen, Gewasserkategorien, BQEs

- Moglichkeit einer tUbergreifenden Evaluierung der IK am Ende der
zweiten Phase

Kernaspekte der Interkalibrierung:
(A) Wie dhnlich sind die Bewertungsverfahren (Variabilitat der EQRs)?
(B) Wie ahnlich sind die nationalen Definitionen des GOZ?

- Zusammenfihrung der verschiedenen Ansitze von IK-Phase 1
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IK-Leitlinie — Anhang V
Definition von Kriterien fiir die Vergleichbarkeit der Klassengrenzen

Implementierung des Ansatzes ,einheitlicher Ankerpunkte”
(Referenzbedingungen) bei allen IK-Optionen

Regression als analytische Grundlage fir alle IK-Optionen

Einheitliches Mal fir die Interkalibrierung:
Kappa-Koeffizient (Cohen 1960): Grad der Ubereinstimmung des GOZ

Das Verfahren vermeidet die Definition von konkreten Kappa-Werten,
um der Vielfalt der moglichen IK-Situationen gerecht zu werden.
Mindeststandards sind jedoch formuliert.

IK-Leitlinie — Anhang VI
Inhalte der Berichterstattung zur Interkalibrierung

» 1. Arbeitsschritt: Uberpriifung der Vorbedingungen der Interkalibrierung’
Sind e Bewertungsvertahren WRRL-konform?-, z.8.| Werden die numerischen Ergebnisse
in EGR ausgedruckt und in funf Gualtatsklassen dargestellt?; Sind alle indikativen Parame-
ter der normativen Begriffsbestimmungen des WRRL Annex V fur die Qualitatskomponente
durch das Bewertungsverfahron abgedeck!?

- JIst die Interkalibrierung durchfitebar?”, 2.B.. Werden nur solche Bewertungsverfahren inter-
kalibnent, die ahnliche Belastungen far ahnliche Gewassertypen durch &in ahnliches Bewer-
tungskonzept einstufen?

- Die erste Berichterstattung ( Miestone 1°) Uber einen Zwischenstand dseser Uberprifungen
erfoigte im Oklober 2009 (siehe Anhang 5 fir die Makrophyten in Fliefigewassern im GIG
Mitteleuropa/Baitikum)

* 2. Arbeitsschritt: Datengrundlage und Vorbereitung der Interkalibrierung,
- Zusammenstellung eines Datensatzes fir die Interkalibrierung {,Common Dataset”);
- Entwurf gines Arbadskonzepts;

- Auswahl der Interkalibrierungsoption und Evalulerung von moglichen Aligemeinan Metriks
(.Common Melncs”)

- Die zweile Berichterstatiung (Milestone 2°) ist fir Marz 2010 geplant
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IK-Leitlinie — Anhang VI
Inhalte der Berichterstattung zur Interkalibrierung

. 3

Arbeitsschritt: Ankerpunkte und Klassengrenzvergleich.

Definition von Ankerpunkten fir die Interkalibrierung (entweder durch natumahe Referenzen
oder allernative Ankerpunkie),

Vergleich der nationalen Klassengrenzen untereinander

- Dieser Arbeitsschnt! wird dweh den Inhalt des fehlfenden Annex Il (Leithnien zur Bestim-

meng von Ankerpunkten fiir die Interkabbirierung) wnd Amnex V (Definition von Vergleichbar-
kedtskriteren iy die Interkalibrierung) konkretisien werden

- Die dritte Benchterstattung ( Milestone 3°) ist flir September 2010 geplant
. 4

Arbeitsschritt: Angleichung der nationalen Klassengrenzen.
Durchfuhrung des Verfahrens zur Vereinheitlichung der nationalen Klassengrenzen,

Dieser Arbeitsschnt! wird durch den Inhall des fehfenden Annex V (Definttion von Vergleich-
barkellskriterien filr dio Interkalibrierung) konkretisier! werden

- Die vierte Berichterstattung ( Milestone 4) ist fiir Marz 2011 geplant.

. 5

Arbeitsschritt: Zusammenfassung.
Uberpritfung und Diskussion der geleistaten Arbeit;
Zusammenstellung des Endberichts

- Die fiinfte Berichlerstattung (Miestone 5%) ist fir Juni 2011 geplant

Sachstand Interkalibrierung Makrophyten
Definition von Ankerpunkten fiir die Interkalibrierung

Grundlage: Referenzdatensatz (n=185) aus den Gewadssertypen ,Silikatische

4

Mittelgebirgsbache”, ,,Sandbache des Tieflandes”, ,Fliisse des Tieflandes” 8
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Sachstand Interkalibrierung Makrophyten
Definition von Ankerpunkten fiir die Interkalibrierung

Arbeiten in 2010

Fortfihrung der Analysen zu Referenzen/alternativen Ankerpunkten fir
die drei Interkalibrierungstypen

Vorstellung der Ergebnisse auf Arbeitsgruppentreffen im April

Sammlung der Aktualisierungen der nationalen Bewertungsverfahren
Durchfiihrung der Vergleichbarkeitsanalysen nach IK-Leitlinien-Anhang V
Vorstellung dieser Ergebnisse auf einem Arbeitsgruppentreffen im Herbst

Allgemein wird dem Zeitplan der neuen IK-Leitlinie gefolgt.
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Anhang 2: Prasentation ,,The new guidance on the intercalibration process* —
27.-28. Mai 2010, Bordeaux (FR)

The New Guidance on
the Intercalibration Process

Sebastian Birk
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Content

* Key principles (Chapter 1)
* Steps (Chapter 2)
* Time-frame (Chapter 3)
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Key principles
— Aims of intercalibration

Ensure the consistency of Member States classification results with
the normative definitions of Annex V and to ensure the
comparability of the classification results among Member States

Intercalibrate high-good and good-moderate boundary so that they
correspond to comparable levels of ecosystem alteration

There is no specific role for the IC Register in Phase 2.

Close gaps of 1st phase of IC - intercalibrate full BQEs in all water
categories

Review IC results for BQEs fully intercalibrated in Phase 1

Key principles
— WFD compliant assessment methods

Partial intercalibration is possible where full BQEs cannot be
intercalibrated.

Where it is not possible to develop WFD compliant assessment
methods based on scientific results address IC Steering Committee.

‘Macrophytes and phytobenthos’ and ‘macroalgae and
angiosperms’ — justification is needed if only one component is
used.

Intercalibratability of assessment methods: If method is not
intercalibratable, then MS needs to find an alternative
intercalibration method - this needs to be approved by the GIG
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Key principles
— Practical implementation

10. Intercalibration is carried out in GIGs for ‘common intercalibration types’
11. Common intercalibration types should cover the main surface water types
in the GIG, national types need to be linked with IC types - the existing
common IC types need to be reviewed
12.  All major combinations of IC types, BQEs and pressure(s) or combinations
of pressures need to be covered
13. Comparability of reference conditions must be assured. If natural or near-
natural reference conditions are not available or cannot be reliably derived
for a certain type (for example for large rivers) intercalibration needs to be
carried out against an alternative benchmark (e.g. good ecological status
for that surface water type).
14. No intercalibration of ecological potential in Phase 2
)
Key principles
— Practical implementation (cont.)
15. Nonetheless, data from HMWBs and AWBs can be used
. data of unimpacted BQEs (e.g. phytoplankton in reservoirs)
. data of impacted BQEs to cover the whole gradient of the pressure (e.g.
macroinvertebrates in diverted streams)
16. 3 different options can be used for intercalibration. Boundaries can be
defined during the IC process.
17. Explanation of the 3 options
18. Results are expressed as ecological quality ratios (EQRs), but EQRs are

not always directly comparable. Therefore, intercalibration is about
demonstrating that the high-good and good-moderate boundaries represent
a comparable level of anthropogenic alteration to the biological quality
element.
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19.

20.

21.

22.

Key principles
— Organisation and time-table

Time-table needs to followed closely.

Different roles for GIG leads, BQE leads, water category leads - together
they form the IC Steering Group chaired by JRC and review issues that
cannot be resolved. Ultimate decision lies with ECOSTAT.

The results of the intercalibration Phase 2 and the results of the review of
intercalibration Phase 1 needs to be reported to ECOSTAT and Water
Directors - COM Decision + Technical Report

Member States must translate the results of the intercalibration into their
national assessment systems for all national types.

Steps of the intercalibration process
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Preconditions | Q1. Do all national assessment
methods meet the requirements of the
Water Framework Directive?

WISER

Guests e o0 Diofogal asse £ vefhads used i nasonal WFD nontoring progranmes

oodscion

Questionnaire on biological assessment methods

Joint activity of IC Steering Group and EU-Project WISER

Preconditions | Q1. Do all national assessment Exclude methods not mesting
methods meet the rngrgments of the |[= NO = the requirements.
Water Framework Directive?
1
YES
v
IC feasibility Q2. Do all national methods address Establish groups of methods
check 1 the same common type(s) and -NO » within which intercalibration is
pressure(s), and follow a similar carried out and exclude methods
assessment concept? that do not fit in any group.
1 4
YES < :
v
Q3. Do all countries apply a common Q4. Is the BQE data sampling
assessment method (but different = NO =»| and processing generally
classifications)? similar, so that all national

assessment methods can
| reasonably be applied to the
data of other countries?

YES
YES —I

l B

NO

|
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g
Data basis for #
IC analysis ﬁ
»” Ry
Common Dataset Common Dataset @ @
Common Dataset
1 1 feat. parli;l datasets
. 1-Common 3 - Direct Comparison 2-Use of
IC option Assessment Method supported by Use of Common Metrics Common Metrics
’ Selection of common metric(s) R
IC feasibility Q5. Are all methods reasonably related to the
check 2 | common metric(s)?
1
YES NO
v :
v ’ Improve common metric(s) or reconsider step Q2. ‘

Benchmarking | Q6. Do the intercalibration datasets contain sites in near-natural conditions? ‘

1 1
YES NO
\4 A
1 1
YES NO
\ \
Screen for sites using abiotic reference Screen for sites using abiotic criteria
criteria, validate with biological data. representing selected environmental
status, validate with biological data.

o

T 1
0.5 .
alternative reference based on LDC:
q0.5 — e.g. common high-good
or good-moderate boundary

0 =0
human EQR spectrum human
influence State B State A influence

Near-natural reference conditions are existing. ~ Near-natural reference conditions are lacking.
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1
YES NO

\ \
Screen for sites using abiotic reference Screen for sites using abiotic criteria
criteria, validate with biological data. representing selected environmental
status, validate with biological data.

| !

Description of IC type-specific reference/biological benchmark communities
at GIG level, considering possible biogeographical differences

Boundary Q7. Do the good ecological status boundaries of the national methods comply
comparison/ | yith the WFD normative definitions?

setting

1 1
YES NO
\4 \

Demonstrate national boundary setting | | Design and apply Boundary Setting
and compare national classifications. Protocol at GIG level.

| l

Description of IC type-specific biological communities
at GIG level representing moderate deviation from reference conditions (good-
moderate boundary), including associated environmental conditions

Time-frame of the second intercalibration phase

2009 / 2010 f 2011
Sep-Dec lJen-ApriMay-AugSep-Decidan-AprMay-Dec
Test pracondtions
- Apply criteria for WFD compliance
- Apply critaria for IC feasibiity _
Report to WG ECOSTAT Oct 2009 M1
Cotact IC dataset
Design IC working procedure
Select IC option, develop common metric(s)
Report 1o WG ECOSTAT Apr 2010 M2
Define banchmarks (G8)
Compare/propose class boundaries (Q7)
Report b WG ECOSTAT Oct 2010 M3
Boundary harmonizatien
Report to WG ECOSTAT Mar 2011 W
Submit final IC reponts
Fina? report to WG ECOSTAT Jun 2011
M5

Formal adopkion of IC results. Final report
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Anhang 3: Kopie der Milestone 2 Berichterstattung des CB,;,GIG Makrophyten

* ¥ EUROPEAN COMMISSION
* * DIRECTORATE GENERAL JRC
* * JOINT RESEARCH CENTRE
** * ** Institute of Enviranment and Sustamability

WFD Intercalibration Phase 2 : Milestone 2 report (for
ECOSTAT meeting 8-9 April 2009)

The new IC guidance foresees a ‘Milestone 2" report for the spring of 2010, with the
following key elements:

- Overview of the national assessment methods that will be intercalibrated:

- Results of WFD compliance and feasibility check:

- Data set collection;

- Design of IC procedure and development of IC common metric:

- Progress on Benchmarking and Boundary comparison/setting.

All GIGs are kindly requested to submit their progress reports for the relevant quality
clements following this template as much as possible.

Also. vou are requested to update the relevant sections of the mtercalibration work plan
(distributed as a separate document).

Depending on how the work has been organized, we expect one response for each quality
element for each of the GIGs. In case of horizontal activities (e.g. large rivers) or where the
work is carried out cross-GIG (e.g. fish in rivers), one coordinated response is expected.

The questions in the reporting template follow the new intercalibration guidance as closely as
possible. Please contact the IC steering group if you need any further clarifications:
—  Wouter van de Bund wouter.van-de-bund/@jrc.ec.europa.cu - Rivers;

— Sandra Poikane sandra.poikanei@jre.eu.curopa.cu - Lakes:

—  Wendy Bonne wendv.bonneijre.ec.europa.eu - Coastal waters;
— Nikolaos Zampoukas nikolaos.zampoukas(a/jre.ec.europa eu - Transitional waters.

Please send your responses before 22nd March 2010 to eewaii@jre.ec.europa.cu
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Roelf Pot. Sebastian Birk

1: Organisation

1.1. Responsibilities
Please indicate how the work is organised. indicating the lead country/person and the list of
involved experts of every country

Lead. DE — Sebastan Birk

UK — Nigel Willby, Geoff Phillips

FR — Christian Chauvin

DE - Jochen Schaumburg, Christine Schranz
BE (WL) - Daniel Galoux

BE (FL) — An Leyssen, Kris van Looy

PI. - Krzysztof Szoszkiewicz

NL - Roelf Pot

EE ~Aive Kors

LT — Mindaugas Gudas

L.V — Solvita Strazdina

AT - Karin Pall

IT — Maria Rita Minciardi

DK — Annette Baattrup-Pedersen, Lars K. Larsen
ES — Isabel Pardo

CZ — Libuse Opatrilova

NO - Marit Mjelde

SK - Livia Tothova

FI - Juha Rithimaki

PT - Francisca Aguiar

1.2. Participation
Please indicate which countries are participating in your group. Are there any difficulties with
the participation of specific Member States? If yes, please specify

Participants in CB-GIG: AT, BE (WL, FL). CZ, DE, DK, EE, ES, FR, IT, LT, LV, NL, PL,
UK
Participants bordering CB-GIG. exchanging information: FI. HR. NO. PT. SK

1.3. Meetings
Please list the meetings of the group (including planned future meetings) in 2010

Edinburgh (UK), March 13-14, 2008
Copenhagen (DK). April 29-30. 2009
Bordeaux (FR). April 22-23. 2010
Second meeting in 2010 t.b.c,
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2. Overview of Methods to be intercalibrated

Identify for each MS:
- the national classification method that will be intercalibrated

- the status of the method (e.g., finalized agreed national method,

development, )

- whether the WISER questionnaire has been completed for the method

method under

Country Method Status WISER
questionnaire

1 - finalized agreed 1- Completed
national method 2- Completed
2 — method under partially
evaluation for 2015 3- Not submitted
3 — method proposed
4 — method under
development

Austria Austrian Index Macrophytes for Rivers 1 1

Belgium (Flanders) | Flemish macrophyte assessment system 1 1

Belgium Macrophyte Biological Index for Rivers 1

(Wallonia)

France Biological Macrophytes Index for Rivers 1 1

Germany German Assessment system for 1 1

Macrophytes & Phytobenthos according to
the EU WED

Netherlands WFD-metrics for natural watertypes 2 1

Poland Macrophyte Index for Rivers 3 1

United Kingdom E};ﬁ:ﬁ;ﬁi e(ilasmflcatlon of Rivers using 1 1

Ttaly Macrophyte Biological Index for Rivers 2 1

Denmark 4 3

Do you have sufficient information of the national classification methods that will be
intercalibrated to carry out the compliance and feasibility checks? Please, specify information

gaps
Country Information gaps
some There is no English translation of the method yet.
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3. Checking of compliance of national assessment methods with the WFD

requirements

What is the progress with the compliance checking? (1 — completed; 2 — in progress; 3 — not
started); in case of ‘completed’ or ‘in progress, please fill in the detailed information below, if

‘not started’, indicate the reasons

List the WFD compliance criteria and describe the WFD compliance checking process and
results (the table below lists the criteria from the IC guidance, please add more criteria if

needed)

Compliance criteria

Compliance checking

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

Yes: all (AT, BE (FL), BE (WL), DE, UK, NL,
FR. PL)

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

Class boundaries in all methods are set in line
with the normative definitions. The way to
achieve this differs. Some (UK, PL) explicitly
use changes in ratio of tolerant/impact species,
others use expert judgement for defining
‘slightly different” and “disturbed’.

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

N.B. Macrophytes is only part of the BQE,
phytobenthos is the other part, combination rules
for these parts are unclear.

All methods (AT, BE (FL), BE (WL), DE, UK,
NL, FR, PL) use taxonomical composition and
abundance of the taxa for weighing the indicator
value. FR has extra metric for total abundance;
BE (FL) and NL have extra metrics for total
abundance for different growth forms.

UK has two indicator species metrics related to
the main pressures (eutrophication /
hydromorphological degradation).

All combination rules use weighted average,
except UK combining both pressure-metrics:
worst case.

Assessment 1s adapted to intercalibration common
types that are defined in line with the typological
requirements of the Annex IT WFD and approved by
WG ECOSTAT

Yes: all (AT, BE (FL), BE (WL), DE, UK, NL,
FR, PL)

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

Yes: all (AT, BE (FL), BE (WL), DE, UK, NL,
FR, PL)

Assessment results are expressed as EQRs

Yes: AT, BE (FL), BE (WL), DE, NL, UK
No: FR, PL.

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

all (AT, BE (FL), BE (WL), DE, UK, NL, FR,
PL) sample once / 1-6 years on representative
stretches of 100 m or more in (may) June-
{August) September.

Most sample 1 site/water body, UK 1-3
(recommended 3), BE(FL): 3,NL : 6
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All data relevant for assessing the biological
parameters specified in the WFD’s normative
definitions are covered by the sampling procedure

Yes: all (AT, BE (FL), BE (WL), DE, UK, NL,
FR, PL): taxonomical composition, abundance
of taxa and total abundance; in line with EN
14184

Selected taxonomic level achieves adecuate confidence
and precision in classification

Yes: all (AT, BE (FL), BE (WL), DE, UK, NL,
FR, PL) basically species level, some groups of
species within genus or whole genus with
comparable indicator value.

Summarise the conclusions of the compliance checking

Design and concept of national assessment methods were extensively discussed and evaluated
among experts at the intercalibration workshops. The WFD compliance criteria stated in the
IC Guidance draft are met or will be met soon or can be dealt with through workarounds or

conversions (EQR’s).
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4: Methods’ intercalibration feasibility check

A feasibility check mcludes coverage of intercalibration tvpes, pressures and method concept. The
aim of the check is to address if all national methods address the same common typel(s) and

pressure(s), and follow a similar assessment concept.

4.1. Typology

What is the progress with the feasibility check on typology? (1 — completed; 2 — in progress; 3
— not started); in case of ‘completed’ or “in progress, please fill in the detailed information
below: if “not started”, indicate the reasons

The group has evaluated the common IC type delineation and defined sub-types based on
alkalimity ranges. Furthermore, the analyses of the biological data showed distinet biological
sub-types shared by two or more countries. Benchmarks will be delined accordingly.

How do vou deal with common Intercalibration typology?

== 1~ IC types from the 1" round

2 — New common IC types have been defined

3 — Not decided vet

Please, describe common intercalibration water body tvpes and list the M5 sharing each

type

The tables below are from the intercalibration report of June 2007 (Birk et al); the
information has not been changed or updated since.

Common IC type | river characterisation catchment area | ... 46 & geomorphology "'n "“""g
lewland, dominated by sandy substrate

R-C1 Small lewdand sihceous $and 10-100 [small parbicle size), 2-Brm width (bankhull =04
slze)

e Small lowland siiceous - rock 10-100 I;:u;?nd. rock material, 3-8m wicth (bankfull 0.4

. mid-altitude, rock (granite) - gravel

R-C3 Small mid-gftitude silicecus 10-100 substrate_2.10m width (bankfull size] <04
lewland, sandy to gravel subsirate, 8-25m

R-C4 Medmwm lowland mixed 1 00-1000 wichh (bankfull size) =04
lewiand, berbel zone, variation in welocity,

R-C5 Large lowland rmixed A000- 10000 mex. altdude in catchment: 800m, =25m > 0.4
width (bankfull size)
lowiand, grewvel subsirate (limestone), width

R-CH Small, lowland, calcareous 10-300 3.10m (bankiul size) »2

Comrmon Intercalibration SUB-Types (only relevant for R-C1, R-C4 and R-
CE)

SUB IC Altitude

TYPE type [m] Alkalinity [megfl] | Geology Specification
1x1 R-C1 0-200 =1 -

1.x2 R-C1 0-200 N -

4x1 R-C4 0-200 =2 -
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4x.2 -4 0-200 =2 -
6.1 R-C& 0-200 =2 soft imestone
G.2 F-CG 0-200 =2 hard imestone (karst)
Sub-Type | country Comment
R-C1.x.2 French R-C1 sites are loceted in Aquitane region: strong
R-C1.x.2 BE (FL). BE (WL). DE. DIC I7. LT. LV. NL. PL Atlantic influence put typological membership into guestion
R-C2 ES, FR L -
R-C3 AT BE (WL), CZ_DE._ES FR. LUK =
RCAxT Tgs fR LU 8E UK -
g BE {FL). BE (WL), DE, DK, FR. LT, LU LV,
RLAEZ | P UK
R-CE.1 EE(WL), DK, FR, LT L UK -
. no common fype (curmenthy sub-type was only identified by
RLE2 UK (Nerthem Iretand) Morthem Ireland; alse here: sirong Allantic influence)

What is the outcome of the feasibility evaluation in terms of typology? Are all assessment
methods appropriate for the intercalibration water body types?

Method Appropriate for IC types Femarks

All For all appropriate types, All methods deal with the typology
see table above within the method iisell

Conclusion

Intercalibration is feasible in terms of typology: as far as the countries share common types

thev are feasible in terms of typology

1 = feasible
2 snonfeasihle
: : i .
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4.2 . Pressures

What is the progress with the feasibility check on pressures? (1 — completed: 2 — in progress:
3 — not started): in case of ‘completed” or “in progress. please fill in the detailed information
below: if “not started’. indicate the reasons

Most of the national assessment methods are primarily designed to assess eutrophication
pressure. National studies show that the national indices are responsive to nutrient
enrichment. However, several pressures are additionally addressed by all national methods,
Most of these can be summarised as hydromorphological pressure (Flow modification.
General degradation, Habitat destruction. Hydromorphological degradation, Riparian habitat
alteration) or other pollutants (Catchment land use. Acidification, Pollution by organic matter,
even Heavy metals and Organic compounds are indicated) or Impact of alien species.
The reflection of these differences on the national methods varies.
Some national methods are designed to assess any loss of quality. independent of pressure.
This is especially reflected by the conceptually different assessments done by Flanders (using
macrophyte growth forms) and the Netherlands (using taxonomic richness and macrophyte
|_growth forms)_

Do all national methods address the same pressure(s) ?

Method Pressure Remarks
Method A
Method B

This table is hard to fill correctly because the pressures are not equally important.
Eventually eutrophication and hvdromorphological degradation are the most important
pressures in all methods and therefore the methods are comparable. thought there will be
inevitable differences in assessment results for the same situations.

Because of the difference in combining and weighing the pressure-impact-relations which
are both non-linear and due to interpretation differences concerning class boundary setting
for the different pressures,

Conclusion

Intercalibration is feasible in terms of pressures addressed by the methods:
1 - feasible (likely)

Znontenble

2 I ik .
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4.3. Assessment concept

What is the progress with the feasibility check on assessment concept? (1 — completed; 2 — in
progress; 3 — not started); in case of ‘completed’ or “in progress, please fill in the detailed
information below; if ‘not started’, indicate the reasons

The Flemish and Dutch assessment methods are conceptually different. They include growth
form evaluation into quality classification. The intercalibration exercise i1s focussing only on
the Flemish metrics related to the common metric. The Dutch method is different in terms of
data acquisition (spot checks covering the entire water body) and metric calculation (sum of
scores, not weighted average). Currently, this method is not taking part in intercalibration.

The Danish method (under development) is also conceptually different. It identifies syntaxa,
i.e. assemblages of species that are typical for defines stages of degradation. Currently, this
method is not taking part in intercalibration.

Do all national methods follow a similar assessment concept?
Examples of assessment concept:

— Assessment systems may focus on different lake zones - profundal, littoral or sublittoral - and
subsequently may not be comparable.

— Additional important issues may be the assessed habitat type (soft-bottom sediments versus rocky
sediments for benthic fauna assessment methods) or life forms (emergent macrophytes versus
submersed macrophytes for lake aquatic flora assessment methods)

— Different community characteristics - structural, functional or physiological - can be used in
assessment methods which can render their comparison problematic. For example, biodiversity
indices vs species composition indices.

Method Assessment concept Remarks

Method A

Method B

Intercalibration might be feasible if parts of the metrics of national methods are excluded,
but this has to be investigated further. We started to do so in the first round but were held by
misunderstandings and further development of national methods.

Conclusion

Intercalibration is feasible in terms of assessment concepts:
+—foasible

2—nonteastble

3 - we need more information

5. Collection of IC dataset

Please describe progress on data collection within the GIG

MS Data
contribution

Data collected | Biological data
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Physico-
chemical data
Pressure data

Data amount Number of Per country
sites/samples

IC type Type 1

coverage Type 2

List the data acceptance criteria and describe the data acceptance checking process and results

Data acceptance criteria Data acceptance checking
Data requirements (obligatory
al;d OPUO??‘D P The common database holds sufficient numbers of data for the
The sampling and analytica intercalibration types R-C1.x.2, R-C3 and R-C4.x.2. All data
methodology

Tovel of taxoNOMIC precision feasibility Checks.are completed. Intercalibration will focus on
required and taxalists with codes | selected taxonomical groups only (exclusion of macroalgae).

The minimum number of sites /
samples per intercalibration type

Sufficient covering of all
relevant quality classes per type

Other aspects where applicable

6. Progress on Design the work for 1C procedure
Please describe progress of choice of the appropriate intercalibration option.

1 - Same data acquisition, same numerical evaluation = IC Option 1

2 - Different data acquisition and numerical evaluation = IC Option 2

3 - Similar data acquisition, but different numerical evaluation = IC Options 3 supported by the use of common
metric(s)

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

Both Option 2 (commeon metrics) and Option 3 (direct comparison) are evaluated in parallel.
In the NL method data are collected in multiple sites of the river and the metric copes with the
differences between the sites, all others collect data in only one site per assessment.
Abundance data are collected differently; most MS collect abundance data per species on a
scale that is more or less comparable after conversion into a harmonised scale, but some MS
collect additional abundance data of growth forms and structures (BE (FL), NL).

7. Progress on development of IC common metrics
Which actions are ongoing/planned to develop/use common metrics for the IC exercise?
L
2 - Common metric is under development (to be optimalized)
3 T | I il

Describe the development of IC Common metrics
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The common metric mICM was developed based on the indication value for status in every
national metric involved. The method for deriving the metric basically has been set, details
will probably change with updates of national methods, indication value of the species will be
updated with updates of the national methods.

8: Progress on Reference conditions/benchmarking

Have you set a harmonised set of reference criteria for screening of sites in near-natural
conditions?

Yes, o of raf tosind

2 — Yes, screening of reference sites will be done in future

3— Netyet

Do the intercalibration dataset contain sites in near-natural conditions in a sufficient number
to make a statistically reliable estimate. ?

1 — Yes, reference sites are available in a sufficient number (for some types only)
2 — No, we will use alternative benchmark (for other types)

-

From IC Guidance: If natural or near-natural reference conditions are not available or cannot be derived for a
certain type (for example, for large rivers) intercalibration needs to be carried out against an alternative
benchmark (e.g. good ecological status for that surface water type).

Have you described the biological communities at reference/benchmark conditions,
considering potential biogeographical differences?

For the three relevant intercalibration types the communities have been described, but these
descriptions need to be updated in the upcoming months.

9. Further comments

The time schedule of 3 years rather tight. The time period of the River Basin Management
Plans is 6 vears and the methods that will be applied will not change within this period. In the
first round of intercalibration most of the methods have been evaluated, in the second round
the methods that were not vet developed in 2007 are included in the intercalibration, but the
earlier methods will not be updated before 2011. There is a third round of intercalibration
needed to evaluate these updates.
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Anhang 4: Kopie der Milestone 3 Berichterstattung des CB,;,GIG Makrophyten

X EUROPEAN COMMISSION
S5 DIRECTORATE GENERAL JRC
LI JOINT RESEARCH CENTRE
* Institute of Environment and Sustainability

WED Intercalibration Phase 2: Milestone 3 report

CB and EC GIG

1. Organisation

1.1. Responsibilities

Sebastian Birk

Indicate how the work is organised, indicating the lead country/person and the list of involved

experts of every country:

The work is organsed within GIGs. This document reports on the activities and achievements wathin the

Central Baltic and Eastern Continental GIGs.
Lead, DE - Sebastan Birk

CBGIG

UK - Nigel Willby, Geoff Phillips

FR - Christian Chauvin

DE - Jochen Schaumburg, Christing Schranz
BE (WL) - Daniel Galoux

BE (FL) - An Leyssen, Kris van Looy

PL —Krzysztof Szoszkiewicz

NL - Roelf Pot

EE -Aive Kors

LT - Mindaugas Gudas

LV - Solvita Strazdina

AT - Kanin Pall

IT - Maria Rita Minciardi

DK - Annette Baatirup-Pedersen, Lars K. Larsen
ES - Isabel Pardo

CZ - Libuse Opatrilova

IE = Martin McGarnigle

LU = Nora Welschbillig

EC GIG

SK —Livia Tothova

81 - Gorazd Urbanic

AT —Kann Pall, Franz Wagner
HR - Antun Allegro
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1.2, Participation

Indicate which countries are participating in vour group. Are there any difficulties with the

participation of specific Member States? If ves, please specify:

CBGIG
Austria, Belgium, Czech Republic, Denmark, Estonia, France, Germany, Ireland, taly, Latvia, Lithuania,
Luxembourg, Metherlands, Poland, Spain, United Kingdam

EC GIG
Austria, Croatia, Slovakia, Slovenia

1.3. Meetings
List the meetings of the group:

CB GIG

Edinburgh (LK), Mareh 13-14, 2008
Copenhagen (DK), Apnil 28-30, 2009
Bordeaux (FR), May 27-28, 2010
Turin {IT), spring 2011

EC GIG
Vienna (AT), January 20, 2011

2. Owverview of Methods to be intercalibrated
Identifv for each MS the national classification method that will be intercalibrated and the status
of the method

1. finalized formally agreed national method,

2. intercalibratable finalirzed method.

3. method under development,
4. no method developed

Member State | Method | Status
CBGIG
Allstria Austrian Indes Macrophytes for Rivers 1
| Belgum (Fanders) | Flemish macrophyle assessment system 1
| Belaum (Wallonia) Macrophyte Biological Index for Rivers 2
France Biological Macrophyles Index for Rivers i
Germany German assessment syslem for Macrophyles & Phytobenthos according to the EUWFD 1
Ity Macrophyte Biclogical Index for Rivers 2
Luxembourg Biological Macrophyles Index for Rivers 3
Methedands WFD-melrics for natural waler ypes 2
Poland Macrophyts Index for Fvers 1
United Kingdom Ecological Qassification of Rivers using Macrophytes 1
EC GIG
Ausiria Austrian Index Macrophytes for Rivers 1
Slovakia Slovak Assessment of Macrophytes in Rivers 2
Slovenia Fiver Macrophyte Indax 1
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MWlake sure that the national method descriptions meet the level of detail reguired to fill n the
table 1 at the end of this document !

3. Checking of compliance of national assessment methods with the WEFIY requirements
{April 2000 + update in October 2010)

Do all national assessment methods meet the requirements of the Water Framework Directive?
{Ouestion | in the IC guidance)
D the pood ecological statws bowndaries of the national methads comply with the WFD

narmetive definitions? (Cuestion 7 in the IO guidance)

List the WFD compliance eriteria and deseribe the WFD compliance checking process and results
ithe table below lists the criteria from the [T guidance, please add more criteria if needed)

Com pliance criteria

Compliance checking conclusions

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

Yes — all methads classily ecological slatus by
one of five classes,

2. High, good and moderate ceological status are st | Yes = all methads set the high, good and
in line with the WFIX's normative definitions | moderate ecological states in line with the WFD's
{Boundary setting procedure) normative definitions.,

3 AN redevant  parameters  indicative ol the
biclogical quality clement are covered (see Table 1 |, .
- N - Macrophyles” is one of two components of the
in the IC Guidance). A combination rule o | pop oy, o oohtec and Phytcbenthos”. Within the
combine  parameter  assessment  into BOE
assessment has to be defined. If parameters are macrophyte methods all relevant paramefers of
missing, Member States need to demonstrate that :;:gg {16 compasiion and sbundance) ra
the method 15 sufliciently indicative of the status of '
the QF as a whole.

4. Assessment is  adapted to  intercalibration
common types that are defined in line with the | Yes - allmethads adapt their assessmenl 1o
typological requirements of the WFD Annex IT and | intercalbration common types
approved by WG ECOSTAT

5. The water body 15 assessed against type-specific | Yes - all methods assess the water body against
near-natural reference conditions type-specific near-natural reference conditions,

. Assessment results are expressed as EQRs :ﬁag;mmmds express the assessment results

7. Sampling procedure allows for representative | Yes—the sampling procedures allow for
information about water body quality’ ecological | representalive information about the ecalogical
status in space and time status.

8  All data relevant for assessing the biological
parameters specified m the WIED's normative E_“i”rmgégglurf:a are covered by the
definitions are covered by the sampling procedure ping pr )

9. Seclected taxonomic level achieves  adequate Tes - lhe seiecled laxonomic evel achieves

confidence and precision in classification

adequate confidence and pracision in
classiication.

Clarify if there are still gaps in the national method descriptions information.
Summarize the conclusions of the compliance checking:
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Al national methods using river macraphytes are WFD comphiant. The combination of sub-components to

full BQE assassment is still (partly) unclear.

4 Methods® intercalibration feasibility check

D all national methods addresy the same common typeis) and pressure(s), and follow a similar
assessment concept? {Duestion 2 in the IC guidance)

4.1. Typology

Deseribe common intercalibration water body types and list the MS sharing cach type

Common IC type | Type characteristics | MS sharing IC common type
CBGIG
Sandy lowtand brooks Abbreviation: F-C1 Belgum (Flanders), Denmark,

Calchment area: 10- 100 km?
Altituda: <200 m

Geology; siliceaus

Channel substrate: Sand
Alkalinity: =1 magl

Eslonia, Germany, laly, Latvia,
Lithuania, Metherlands, Poland,
United Kingdom

Siliceous maountain brooks

Abbreviabion: R-C3

Catchment area: 10 - 100 km*

Alttude: 200 - 500 m

Gealogy : siliceous

Channel subsirate: Boulders, cobble and gravel
Alkalinity: <0.4 megl

Ausiria, Belgium (Wallonia), Czech
Republic, France, Garmany,
Luxembourg, Paland, Spain,
United Kingdam

Medium-sized lowland
sireams

Abbreviation: R-Cd

Catchment area: 100 - 1,000 km-
Alttuda: <30 m

Gaology : mixad

Channel subsirate; Gravel and sand
Alkalinity: =2 magl

Belgium [Flanders), Czech
Fepublic, Denmark, Estonia,
France, Germany, Ireland, Latvia,
Lithuania, Luxembaurg,
Metherlands, Poland, Spain, United
Kingdom

EC GIG

Plains: medium-sized,
lewvland

Abbreviation: R-E2

Catchment area: 100 - 1,000 km-
Albfuda- <300 m

Geology: mixed

Channel substrate; Sand and silt

Bulgaria, Croatia, Hungary,
Moldova, Romania, Serbia,
Slovakia, Slovenia, Ukraine

Plains: large to very large,
lowdand

Abbmwation. R-E3

Catchment area: 1,000 - =10,000 km*
Alitude: <200 m

Gealegy : mixed

Channal subsirate: Sand, sl and gravel

Plaing: medium-sized. mid-
alfifude

Bulgaria, Croatia, Hungary,
Meldova, Romana, Serbia,
Slovakia, Slovenia, Ukraine

Abbreviation: R-E4

Calchment area: 100-1,000 km?
Albfuda: 300 - 500 m

Gealogy: mixed

Channel subsirate: Sand and gravel

Ausiria, Bulgaria, Croatia,
Hungary, Maldova, Ramania,
Serbia, Skvakia, Slovenia, Ukraine
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What is the outcome of the feasibility evaluation in terms of typology? Are all assessment

methods appropriate for the intercalibration water body types. or subtypes?

River Macrophyte Incex (SI)

Eutrophication, General degradation

w Fetoioini A dvbals
CBGIG
Austnian Index Macrophytes for Rivers (AT) R-C3
Flemish macrophyte assessment system (BE-FL) R-C1, R-C4
Macrophyte Biclogical Index for Rivers (BE-WL) R-C3
Biological Macrophytes Index for Rivers (FR} R-C3, R-C4
German assessment system for Macrophytes &
Phytobenthos accarding to the EU WFD {DE) RCLROY RO none
Macrophyte Biclogical index for Rivers (IT) R-C1
Biclogical Macrophytes Index for Rivers (LU) R-C3, R-CA
WFD-melrics for natural water fypes (NL} R-C1,R-C4
Macrophyie Index for Rivers (PL) R-C1, R-C3, R-C4
Ecologica Classification of Rivers using Macrophytes (UK) | R-C1, R-C3, R-C4
EC GIG
Austrian Index Macrophytes for Rivers (AT) R-E4
Slovak Assessment of Macrophytes in Rivers (SK) R-E2 R-E3, R-E4 nene
River Macrophyte Index (S1) R-E4
Conclusion
Intercalibration is feasible in terms of typology
4.2. Pressures
Describe the pressures addressed by the MS assessment methods
CBGIG
Austrian Index Macrophytes for Rivers (AT) Eutrophication, Genera degradation

) Eutrophication, General degradation,
Flemish macrophyle assessment system (BE-FL) Allen species
Macrophyte Biclogical Index for Rivers (BE-WL) Eutrophicabon
Biclogical Macrophytes Index for Rivers (FR) Eutrophication
German assessment system for Macrophytes & : A
Phylobenthos according to the EU WFD {DE} FORG SPORION RPN none
Macrophyte Biclogical Index for Rivers (IT) Eutrophication
Biological Macrophytes Index for Rivers (LU) Eutrophication
WFD-melncs for natural water types (NL} General degradation
Macrophyle Index for Rivers (PL) Eutrophication

. T . . Eutrephication, Hydromorphalogical

Ecologica Classification of Rivers using Macrophytes (UK) degradation
EC GIG
Austnan Index Macrophytes for Rivers (AT) Eutrophication, General degradation
Slovak Assessment of Macrophyles in Rivers (SK) Eutrophication none

Conclusion

Intercalibration is generally feasble in terms of pressures. However, the Dutch and paris of the Flemish
method cannot be intercalibrated due to different pressure focus.
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4.3, Assessment concept

Do all national methods follow a similar assessment coneepl?!

Examples of assessment concept:

Different community characteristics -

structural, functional or physiological - can be

used in assessment methods which can render their comparison problematic. For
example, sensitive taxa proportion indiees vs species composition indices.

Assessment systems may locus on different lake zones - profundal, littoral or

sublittoral - and subsequently may not be comparable,

Additional important issues may be the

assessed habital 1y pe (sofi-botiom sediments

versus rocky sediments for benthic fauna assessment methods) or life forms (emergent
macrophytes versus submersed macrophytes for lake aquatic flora assessment

methods)
Method | Assessment concept | Remarks
' CBGIG
Austrian Index Macrophytas for Rivers (AT) Focus on taxonomic siructure
. Focus on faxonomic structure and
Flemish macrophyte assessment system (BE-FL) growth forms
Macrophyte Bidogical Index for Rivers (BE-WL) Focus on taonomic structure
Biological Macrophiles Index for Rivers [FR) Focus on laxonomic slruclure
German assessment system for Macrophytes & ,
Phytobenthas according to the EU WED (DE) Focus on taxonamic structure none
Macrophyte Bidlogical Index for Rivers [IT) Focus on taxonomic sructure
Binlogical Macrophytes Index for Rivers (LU Focus on taxonomic siructure
! Facus on laxonamic sruciure and
WFD-metrics for natural water typas (ML) arowth forms
Macrophyte Index for Rivers (PL) Facus on laxonamic struclure
Ecological Classification of Rivers using Macrophytes {UK) | Focus on laxonomic structurs
EC GIG
Austrian Incex Macrophyles for Rivers (AT} Facus on taxanamic siructure
Slovak Assessment of Macrophytes in Rivers [SK) Facus on tzxonamic structure niane
River Macropiyte Index (S1) Focus on taxonomic sruciurs

Conclusion

Intercalibration is generally feasible in terms of assessment concepl. However, the Dutch and parts of the
Flemish method cannot be intercalibrated due to different assessment concepts
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5, Collection of IC dataset

Dieseribe data collection within the GIG.
This description aims to safeguard that compiled data are generally similar, so that the IC options
can reasonably be applied to the data of the Member States.

Make the following table for each IC commoen type

[IC Type | Country | Mumber of surveys | Number of pressure data
CB GIG
R-C1 Belgium { Flanders) 124 116
Belgium t¥alonia) 9 9
Germany 174 154
Denmark 26 26
Spain H 7
Frange ] 4
L& H 22
Litruania 1 1
Latia 17 17
Metherdands 3 3z
Poland 37 ar
Swiaden [ 7
United Kingdem 27 7
Total 53 460
R-C3 Austia 1 33
Belgium {Walonia) 43 42
Czech Republic 44 49
Garmary 165 95
France 65 57
Luxambaurg H K]l
Poland 18 18
United Kingdem k& 32
|_Spain g Z
Total 445 364
R-Cd | Belgium {Flanders| 13 9
|_Belgium {Walonia) 24 26
Czech Republic 10 10
Germany B4 1L
Denmark 15 15
Esfoma 3 3
Spain 110 23
France 114 12
Ireland & 8B
Lithwania 14 19
Luxembaurg 27 7
Latvia ki) 3B
Metherands 10 10
Poland 45 4
Swieden A 20
United Kingdom 263 257
Total 853 T8
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IC Type [ Country [ Mumber of surveys | Number of pressure data
EC GIG
R-E2 Croalia 2 i
Czech Repunlic 4 4
_Hnm:nia 14 14
Slovakia 17 17
Toial i 7
H-E3 Croaha 2 2
Czeeh Republic 4 24
Hungary 18 18
Rismania 13 18
Slavakia 15 15
Todal 78 T8
F-E4 Augtna H 21
Rmania fi £
_Sluuenla 7 7
Total 34 3

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

Diata acceptance criteria Data acceptance checking

Data requirements (obligatory and

optional) Standardization of database

The sampling and analytical Some nabional methods include algae taxa in bicassessment.
methodology Others do not consider these taxa in their macrephyte method. The
Level of taxonomic precision taxonomic groups surveyed by all national methods are (selected)
required and taxalists with codes masses and vascular plants. The apolication of indices requining
The minimum number of sites / algae information ta the common dalabase, thal includes surveys
samples per intercalibration type wath and without algae records, infroduces ias caused by the
Sufficient covering of all relevant differant national survey protocols. Therafora, wa excluded the
guality classes per type records of algae taxa from the surveys used in the analysis.
Other aspects where applicable

6. Benchmarking: Reference conditions or alternative benchmarking

In section 2 of the method description of the national methods above, an overview has to be
included on the derivation of reference conditions for the national methods. In section 6 the
checking procedure and derivation of reference conditions or the alternative benchmark at the
scale of the common IC type has to be explained 1o ensure the comparability within the GIG.

Clarify if yvou have defined

- common reference conditions (1)

- or a common alternative benchmark for intercalibration ()

6.1. Reference conditions

Does the intercalibration dataset contain sites in near-natural conditions i a sufficient mumber

to make o statistically reliable estimate? (Question & in the IO guidance)

- Summarize the common approach for setting reference conditions (true reference sites or
indicative partial reference sites, see Annex I of the IC guidance):
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not applicable

Give a detailed description of reference criteria for screening of sites in near-natural
conditions (abiotic characterisation, pressure indicators):

not applicable

Identify the reference sites for each Member State in each common IC type. Is their number

sufficient to make a statistically reliable estimate?

not applicable

Explain how you have sereened the biological data for impacts caused by pressures not
regarded in the reference criteria to make sure that true reference sites are selected:

not applicable

Give detailed description of setting reference conditions (summary statistics used)

not applicable

6.2. Alternative benchmarking (only if common dataset does not contain reference sites in a
sufficient number)

Summarize the common approach for setting alternative benchmark conditions (describe
argumentation of expert judgment, inclusion of modelling)

Deriving alternative benchmarks in intercalibration: general procedure

According to the intercalibration guidance, reference or alternative benchmark conditions have to be
established for the common intercalibration types in order to be able to compare the national class
boundary settings. If natural reference conditions are not available or cannot be derived for a certain
type, intercalibration needs to be carried out against an alternative benchmark. To enhance the
transparency of the intercalibration process defining benchmark conditions shall be done using the
common dataset. This requires finding benchmarks based on actual data sampled at existing sites. The
availabilty of a comprehensive database that especially covers sites in alternative benchmark
conditions (impacted by similar levels of impairment) is essential.

Selecting benchmark sites

First step in the delineation process of alternative benchmarks in intercalibration is the selection of
suitable candidate benchmark sites from the common dataset. In general, benchmark sites shall be
representative of the countries and tentative biotypes involved in the intercalibration exercise of a
commoen type, balanced between regions regarding the level and type of pressure acting, and
informative concerning the scope of supporting data. These data shall cover at least the pressures (and
drivers) most relevant to the biological quality element of interest, and provide sufficient information
about the environmental parameters characterising the water body or sampling site.
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Alternative benchmarking relies on the homogeneous distribution of similarly disturbed sites among
biotypes within a common type. If certain regions feature more pronounced anthropogenic disturbance,
the common benchmark will be imbalanced. Balancing the selection of benchmark sites is not always
trivial if, for instance, countries featuring contrasting population densities or land use practices like
Poland and the Netherlands are involved in the exercise. This would then require additional adjustment
procedures among biotypes or the exclusion of the least disturbed sites to equilibrate the differences.
However, the causes for imbalances need to be evaluated carefully as different chemical value ranges
indicative of certain pressures, for example, may simply reflect the natural characteristics of each
biotype within the broader intercalibration type (e g. in relation te geclogy or catchment area).
Benchmark sites are selected by a screening process similar to the delineation of reference sites. To
identify candidate benchmark sites the common dataset is pre-screened using biological criteria. This
optional step includes, for instance, the selection of commaon high status sites, ie. sites classified in
high ecological status by the majority of countries participating in the intercalibration exercise. Another
option is to define thresholds on the common metric scale, and to exclude sites whose biological
communities do not comply with these criteria.

The actual benchmark sites to be used in intercalibration result from pressure screening. This process
can be carried out in various ways that differ in the scope of required data and the analytical efforts
involved. In the following case study on river macrophyte benchmarking we describe an approach
based on the analysis of pres-sure-impact-relationships. Benchmark sites were selected by sequentially
removing the most impacted samples from the dataset until the pressure factors no longer influence the
biological communities. This process required a broad range of environmental data and multivariate
analysis. Less extensive approaches may comprise the definition of fixed pressure ranges from which
sites are selected, or the reference to water bodies “not at risk” according to the national risk
assessments following Article 5 of the WFD. These latter methods are suitable if the national data are
incomparable (e.g. due to different data acquisition). In any case we advice to demonstrate the
relevance of selected screening criteria for the intercalibrated quality element, e.g. by providing
pressure-impact-relationships and rationales for the threshold selections.

Identifying biotypes

Biotypes are characterised by distinct biological communities that differ in taxonomic composition
andfor dominance structure. These subtypological variants occur within a common intercalibration type
due to divers patterns of species dispersal, climatological gradients or regional specificities of the
common type (e.g. caused by lithclogy, topography). Biotypes can be identified by cluster analysis. In
the case study described below we used Two-Way INdicator SPecies ANalysis. TWIN-SPAN is a
divisive clustering method that first ordinates the samples using Correspondence Analysis (CA), then
divides the samples into two groups using the CA centroid line. These steps are repeated for each
subset of samples until a user-defined thresh-old is reached.

The level of detail in identifying biotypes is constraint by the definition of the national water body types
to which the assessment method is adapted. The definition of biotypes must not be more specific than
the delineation of national types. If, for instance, the cluster analysis reveals distinct biotypes among
sites of a country's common intercalibration type, but the country's assessment system classified these
biotypes using the same reference definition, a biotypological distinction for this country within the
intercalibration exercise is inappropriate.

The biological and environmental features of the identified biotypes shall be de-scribed to evaluate their
relevance in the intercalibration exercise. Significant differences in the common metric ranges among
biotypes, demonstrated by statistical testing, are indicative of regional heterogeneities within an
intercalibration type.

Adopting national benchmarks
The transnational benchmark dataset acts as a standard for comparing the biological communities at
similarly disturbed conditions across large geographical regions. The aim of benchmarking is to adjust
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ar the effects of regional differences among counties when comparng the national  gualiy
clazsfications. Prowded that the benchratk sites selected for a common tvpe are sufficiendly
representative, balanced and informative, the benchimark information needs to be tranderred onto the
lewel of the national clazsfications, 1.6, the courtry being intercalibrated. The technical procedure
including the dfferent possible opfions iz explained in Panex W (10 Guidance] in the step about
henchmark nonmalization™. Here, we specify honto select the appropriate national benchrark from the
ranzshational biotypes identfied. Thiz step iz not required  benchimarks have already be en individually
defved from =2 parate national datazets 2y, due to different data acquiztion).

Figure 1 depicts the possble combinations of tue significartly diferert biotypes occurting in two
countries within a comman intercalibration type. Constellations 1 and 2 show that the same biotype [z)
occuris] in hoth countres. In either cage no benchmark normalization g required . The companson of
ecological gualty clazsficatons can be pedormed betneen theze countries wwthout adjusting for
hiotypological diferences. In constellations 3 and 4 the bhiotwes are differerthy diztibuted betneen
countries. Both cases require benchmark normalization, usng the median [common metric or national
EQR) value of all henchmark sites belonging to a biotype. While constellation 3 portrays a dear
diztinction betieen hiotype occurrences in the ton courtries, country B features bath hiohpes ik
constellation 4. e suggest to henchmark this country ko s2lecting the average of the median walue s of
hoth bictwes.

Constella tion

1 2 3 L |
ORON N

Country A
untry O . . .
ONONONRe

Country B
O BON
somelisaton NO NO  YES  VES

Figure 1: Potential digrbution of tuo hiohmpes black and white dotz) within an intercalib ration twe
hetmeen counties Aand B [zee te:4 for explanation)

Give a detailed description of eriterta for acreening of alternative henchmark sites (ahiote
critenafpressure indicators that repesent a srlar low level of apariment to screen for least
disturbed conditions)

In plotting the ranges of emvronmental parameter walues we could demonzstrate the natural and
anthropoygenic gradients covered by the data. Both gradients were azsumed to influence the biol ooy at
he zurey stes, but e wmere only intereged in the rmle of natural factors shaping the aguatic
azzemblages. Therefore, the aim of the subzequent anahsiz nas to diffe rentiate betneen the individual
effects of each gradiert on the mactophyte cormunities. e uzed partial Canonical Carespondence
Enalyziz (pCCA nith pressure factors as explanatory vanables and natural factors as co-anables. The
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pCCA identified those factors that (significantly) explained the remaining variance in the biological data
after the effects of the natural factors (and combined effects) were excluded.

To reduce the length of the pressure gradient in the next step, we iteratively removed sites from the
data set until none of the pressure factors revealed significant impacts on the community (“benchmark
screening’). In this removal process we were guided by the factors with the highest explanatory power
and omitted the sites showing the worst condition concerning the relevant factor. If, for instance,
orthophosphate was best in explaining community variance, we removed the site with the highest PO4-
P concentration from the data set. We sequentially removed the sites with the next lowest phosphate
concentrations until the influence of the anthropogenic pressure was insignificant for the pool of
remaining sites. These sites were, thus, referred to as “benchmark sites”. To review the effect of the
screening process we compared the spread of environmental parameter values between benchmark
and removed sites.

The benchmark data showed significantly lower value ranges for most of the pres-sure factors, which,
however, identified the benchmark sites as more or less disturbed (as opposed to pristine). Differences
in the natural factors pointed at imbalances in the pressure gradient within the common intercalibration
type (e.q. some countries feature generally less degraded sites, larger rivers are more disturbed).

- Identify the alternative benchmarlk sites for cach Member State in each common IC type

still in progress

- Describe how you validated the selection of the alterative benchmark with biological data

To discover possible biotypes based on community variants within the common types we classified the
macrophyte data at the benchmark sites using TWINSPAN. This analysis identified distinct groups of
survey sites featuring similar macrophyte communities. By means of IndVal analysis, we determined
the most indicative taxa of each group, i.e. taxa found mostly in a single group of the subtypology and
present in the majority of the survey sites belonging to that group. Taxa with a relative abundance = 2%
were listed to provide information about the dominance structure of the community variants.

To characterise the individual bictypes we reviewed the environmental parameter values for each group
and tested for significant differences between groups. Emphasis was placed on detecting country-
gpecific stream type variants that would allow for clear allocation of national benchmarks for the
common intercalibration type. We carefully checked for differences in pressure values between
biotypes.

- Give detailed description how vou identified the position of the alternative benchmark on the
gradient of impact and how the deviation of the alternative benchmark from reference
conditions has been derived

stillin progress

Describe the biological communities at reference sites or at the alternative benchmark,
considering potential biogeographical differences:

still in progress
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7. Design and application of the IC procedure

7.1. Please describe the choice of the appropriate intercalibration option.

Which IC option did you use?

- IC Option 1 - Same assessment method, same data acquisition, same numerical evalua-tion
N

- IC Option 2 - Different data acquisition and numerical evaluation (N)

- IC Options 3 - Similar data acquisition, but different numerical evaluation (BQE sampling
and data processing generally similar, so that all national assessment methods can reasonably
be applied to the data of other countries) = supported by the use of common metric(s) (Y)

- Other (specify) (N)

Explanation for the choice of the IC option:

We will perform an IC Option 3 (direct comparison) using pseudo-common metrics supported by mICM
(common metric).

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

not applicable

7.2. IC common metrics (When IC Options 2 or 3 are used)

Describe the IC Common metric:

See
Birk S, Willby NJ (2010) Towards harmonization of ecological quality classification: establishing common
grounds in European macrophyte assessment for rivers. Hydrobiologia 652:149-163.

Are all methods reasonably related to the common metric(s)? (Question 5 in the IC guidance)

Please provide the correlation coefficient (1) and the probability (p) for the correlation of each
method with the common metric (see Annex V of IC guidance).

Member State/Method r [ p

A

still in progress

B

Explain if any method had to be excluded due to its low correlation with the common metric:

still in progress
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8. Boundary setting / com parison and harmonization in common IC type

Clarify if

- boundaries were set anly at national level (Y)

- or if a common boundary setting procedure was worked out at the scale of the common IC
type (N)

In section 2 of the method description of the national methods above, an overview has to be

included on the boundary setting procedure for the national methods to check compliance with

the WFD. In section 8.1 the results of a common boundary setting procedure at the scale of the

common IC type should be explained where applicable.

8.1. Description of boundary setting procedure set for the common IC type
Summarize how boundaries were set following the framework of the BSP:

—  Provide a description how you applied the full procedure (use of discontinuities, paired
metrics, equidistant division of continuum)

not applicable

— Provide pressure-response relationships (describe how the biological quality element
changes as the impact of the pressure or pressures on supporting elements increases)

not applicable

— Provide a comparison with WFD Annex V, normative definitions for each QE/ metrics
and type

not applicable

8.2. Description of IC type-specific biological communities representing the “borderline”
conditions between good and moderate ecological status, considering possible biogeographical
differences (as much as possible based on the common dataset and common metrics).

still in progress

8.3. Boundary comparison and harmonisation

Describe comparison of national boundaries, using comparability criteria (see Annex V of IC
guidance).

still in progress

— Do all national methods comply with these criteria ? (Y/N)
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If not, describe the adjustment process:

still in progress
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Anhang 5: Alternative benchmarking in the intercalibration of assessment methods
using river macrophytes

Alternative benchmarking in the intercalibration of
assessment methods using river macrophytes

First Draft

Sebastian Birk — University of Duisburg-Essen, DE
Nigel Willby — University of Stirling, UK

May 2010
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Why use alternative benchmarking?

The intercalibration of national assessment methods requires the harmonised defini-
tion of common benchmarks to enable valid comparisons of good ecological status
classifications (Schmedtje et al. 2009). The exercises for river invertebrates and dia-
toms in the Central Baltic GIG, for instance, referred to sites in (near-)natural reference
state (Kelly et al. 2009, Bennett et al. 2010). On this basis country-specific benchmark
values were derived on the common metric scale that represented the biological status

under conditions undisturbed by man.

The (near-)natural reference state implies that the aquatic community shows no or
insignificant impacts due to anthropogenic pressures. Given that the biological data
have been acquired through comparable methods, remaining differences in community
structure between reference sites are, thus, largely due to natural reasons, i.e. spatial
and temporal variations. Since the broadly defined common stream types form the ba-
sic unit of intercalibration, biogeographical and sub-typological differences within a

common type presumably play a significant role.

The identification of such differences is of major importance in intercalibration, since
the ecological status is defined as the relative deviation from reference conditions.
These reference conditions can significantly differ among (eco)regions sharing a com-
mon intercalibration type. Therefore, the good ecological status can only be harmo-
nised if trans-national baselines are defined, in which the anthropogenic influences are
controlled to uncover the natural spatial variation inherent within a common intercali-
bration type. Although the use of data from near-natural reference sites seems most
straightforward, the scarcity of truly undisturbed sites precludes this approach for most
regions and water body types in Europe (e.g. Birk & Hering, 2009).

Alternative benchmarking is meant to provide a practical solution to this problem
(Schmedije et al. 2009). However, this concept remains theoretical unless applied to
concrete examples. First exercises focussed on least disturbed conditions (Stoddard et
al. 2006) and derived common benchmarks from the aquatic communities occurring

under these conditions (Birk & Hering 2009; Birk et al. [in prep.]).
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2 The CB;,GIG Macrophyte Approach

21

The study at hand describes the benchmarking approach conducted in the intercali-
bration exercise of river macrophyte methods in the Central Baltic GIG (Birk et al.
2007). The exercise covered three common intercalibration types: sandy lowland
brooks (R-C1), siliceous mountain brooks (R-C3), and medium-sized lowland streams
(R-C4). Among the available data only few sites complied with the CB;,GIG reference
criteria (van de Bund 2009). Therefore, we referred to sites in “best available” ecologi-
cal status (i.e. “common high status” according to Birk & Willby 2010). These sites fea-
tured macrophyte communities of mainly high or good quality, but we assumed various

degrees of anthropogenic pressure acting at the sites.

Screening for benchmark sites

In plotting the ranges of environmental parameter values we could demonstrate the
natural and anthropogenic gradients covered by the data. Both gradients were as-
sumed to influence the biology at the survey sites, but we were only interested in the
role of natural factors shaping the aquatic assemblages. Therefore, the aim of the sub-
sequent analysis was to differentiate between the individual effects of each gradient on
the macrophyte communities. We used partial Canonical Correspondence Analysis
(pCCA; ter Braack 1988) with pressure factors as explanatory variables and natural
factors as covariables. The pCCA identified those factars that (significantly) explained
the remaining variance in the biological data after the effects of the natural factors (and

combined effects) were excluded.

To reduce the length of the pressure gradient in the next step, we iteratively re-
moved sites from the data set until none of the pressure factors revealed significant
impacts on the community (“benchmark screening™). In this removal process we were
guided by the factors with the highest explanatory power and omitted the sites showing
the waorst condition concerning the relevant factor. If, for instance, orthophosphate was
best in explaining community variance, we removed the site with the highest PO4-P
concentration from the data set. We sequentially removed the sites with the next lowest
phosphate concentrations until the influence of the anthropogenic pressure was insig-
nificant for the pool of remaining sites. These sites were, thus, referred to as “bench-
mark sites”. To review the effect of the screening process we compared the spread of
environmental parameter values between benchmark and removed sites.

The benchmark data showed significantly lower value ranges for most of the pres-
sure factors, which, however, identified the benchmark sites as more or less disturbed
(depending on the stream type investigated). Differences in the natural factors pointed
at imbalances in the pressure gradient within the common intercalibration type (e.g.

some countries feature generally less degraded sites, larger rivers are more disturbed).
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2.2

Identifying subtype variants

To assess possible subtypes based on community variants within the common types
we classified the macrophyte data at the benchmark sites using a Two Way Indicator
Species Analysis (TWINSPAN, Hill 1979). This analysis identified distinct groups of sur-
vey sites featuring similar macrophyte communities. Using IndVal analysis, we deter-
mined the most indicative taxa of each group, i.e. taxa found mostly in a single group of
the subtypology and present in the majority of the survey sites belonging to that group
(Dufrene & Legendre 1997). Taxa with a relative abundance = 2% were listed to pro-

vide information about the dominance structure of the community variants.

To characterise the individual subtypes we reviewed the environmental parameter
values for each group and tested for significant differences between groups. Emphasis
was placed on detecting country-specific stream type variants that would allow for clear
allocation of national benchmarks for the common intercalibration type. We carefully
checked for differences in pressure values between subtype variants. Alternative
benchmarking relies on the homogeneous distribution of similarly disturbed sites
among subtype variants within an intercalibration type. If, for instance, certain regions
feature more pronounced anthropogenic disturbance, the common benchmark would
be imbalanced. This would require additional adjustment procedures among subtypes.
However, different chemical value ranges may simply reflect the natural characteristics
of each subtype within the broader intercalibration type (e.g. in relation to alkalinity or

catchment area).
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3 Databasis

Basis for the benchmark analyses were data comprising information about composi-
tion and abundance of river macrophytes at 236 sites. Data were surveyed at the three
aforementioned stream types shared by 13 countries (Table 1; Figure 1). We selected
these survey data because they complied with the criteria of “common good status
sites” according to Birk & Willby 2010, i.e. the majority of national assessment meth-

ods' classified the surveys in good status and none of the methods classified them in
poor or bad status. For the siliceous mountain brooks we modified the criteria to gain
“common high status sites”, i.e. high status was assigned by most methods and no

method classified these surveys in moderate or worse siatus,

Table 1: Number and origin of macrophyte surveys used in the analyses

IC type Country HBest-Available Benchmark
Belgium {Flanders) 13 5
Denmars
Germany
Sandy lowland broaks Latwia
Lithuania
Nether lands
Poland
Austria
Belgium {Wallonia)
Czech Republic
France
Germany
Great Britain
Belgium {Wallonia)
France
Germany
Medium-sized lowland Great Britain
straams Latwia
Lithuania
Poiand
Swieden
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The data originated from national monitoring programmes or scientific projects (e.g.
Furse el al., 2008), Countries applied national macrophyte survey prolocols that were
in line with the requirements of the European Standard EN 14184:2003. Representa-
tive river stretches were visually inspected during the growing season (June to Sep-
tember) by wading, diving or boating, using rake, grapnel or aqua-scope where neces-
sary (Birk et al., 2007). Represeniative siles spanned about 100 metres of river length,

Before commencing the benchmark analyses we harmonised the data to minimise
the differences among national techniques of data acquisition. Firstly, we removed all
macroalgal records (except for Charales) from the data since these were not consis-
lently surveyed by all eountries. Secondly, all riparian taxa were excluded (level of
aquaticity = 6, Birk et al. 2007) to focus the analysis only on primarily aquatic taxa. And

' Classification schemes of Austria, Belgium, Germany, France, Great Britain and Poland
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finally, the national abundance scales were converted into an international 5-class
scale (see Birk & Willby 2010).

We collected supportive environmental information for all sites that featured biologi-
cal surveys data (Table 2). Most information was acquired within the national monitor-
ing programmes and kindly provided by the national intercalibration delegates. The
chemical measurements varied in level of aggregation and spatio-temporal match with
the biclogical surveys (annual or growing season means: 75% of surveys, rest: spot
measures; measured at exact site of macrophyle survey: 85%, rest: measured at same
water body; measured in the same year: 50%, rest: measured in previous year(s)). We
additionally derived data climatic conditions {(Mitchell et al. 2004), stream gradient
(Google Inc. 2010) and the land use at the survey sites (Bossard et al. 2000) and as-
signed sites to hydro-ecoregions (Wasson et al. 2003). Information was incomplete for
some parameters (chemical data: approx. 15% of surveys missing; catchment land use
data: 5%, Substrate, catchment size, channel width and depth: 1-3%). Before entering
the data into the pCCA, missing values we replaced by global or country-specific aver-
ages, or inferred by regression analysis in case of significant relationships with other
parameters. For the test of group differences only available data were used, i.e. we ex-
cluded sites with missing data.

Table 2: Supportive environmental information of the survey sites {[1] Mational monitoring,
[2] Mitchell et al. 2004, [3] Wasson et al. 2003, [4] Google Inc. 2010, [5] Bossard et al.

2000

Group Pararmiter Unit Source

Longitude decimal * (1]

Latitude decmal ® 11])

Country = (1]

Mean annual precipitation mim (2]

Mean annual air temperature “C [2]

Hydroveroregion [3]

Typology/(Bio)Geography Slope refative scate fmin-max) [4]

Substrate score ronked scoke [1]

Altitude M (1]

Catchment kma 11]

Average channel depth b [1]

Average channel width 0 1]

Artificial land use % [5]

Intensve agriculture % [5]

Catchmant land use T e o S T % (5]

{semi-] natural land use % 5]

Site Shading ronked scale 1]

Land use at site ronked scale 5]

Conductivity pSfom (1]

Alkalintty wegf 11]

. N-NH, megf| (1]

Chemistry N-N G ma/| 1]

P-PO. g [1]

BOD: | [
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Figure 1. Location of the 236 “best available™ macrophyte survey sites (yellow: Sandy low-
land brooks, blue: Siliceous mountain brooks, green: Medium-sized lowland streams)

* sites in common high/good status
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4 Results

41

Screening for benchmark sites

The survey data cover a broad range of environmental conditions from torrential,
base-poor cheeks exposed to a strong Atlantic influence, to sluggish lowland streams
in late-Pleistocene, naturally enriched landscapes of continental climate. The geo-
graphical spread of site locations amounts to over 2000 km in latitude. 23 different hy-
droecoregions (Wasson et al. 2003) are included in the data set. The average annual
precipitation, for instance, ranges from >2.1 litres for sites in Scotland to less than half
a litre for sites in Eastern Poland. The maximum difference of the mean annual air
temperature between sites in Southern France and Latvia or the Czech Republic is
§°C.

The level of pressure varies among the sites in the data set. The anthropogenic land
use in the catchment as an indicator of the driving forces of human disturbance reveals
generally higher shares for the lowland rivers (Figure 2). The effects of settlements and
intensive agriculture are clearly observable in the nutrient concentrations. Some site
feature dramatically high values especially for ammonium and orthophosphate (see

Figures 3 to 5).
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Figure 2: Value ranges of the Land Use Index® among common intercalibration types

% Calculation of the Catchment Land Use Index (LUI) according to Béhmer et al. 2004: LUl = 4 * Artificial
land use + 2 * Intensive agricultural land use + 1 * Extensive agricultural land use
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The benchmark screening resulted in the removal of a quarter to more than one-third
of the sites, depending on common stream type. Most of the pressure variables re-
vealed significant differences between benchmark and impacted sites (see Table A2 in
the annex). Figures 3 to 5 display the value ranges of both groups for selected parame-
ters.

Sandy lowland brooks

Sandy lowland brooks
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Figure 3: Spread of selected parameter values between benchmark and impacted sites for
the sandy lowland brooks (R-C1)

Siliceous mountain streams Siliceous mountain brooks

18 0
a
E ]
14 50
&
<
5 > -
- @ 50
& o
8 4 5
5 S 40
= =
5 2
- 3
s ° Sa *
L=
= &
Z. a : 2
5 20 3
[=
@
E

*
o

yes no yes no
Benchmark site Benchmark site

Figure 4: Spread of selected parameter values between benchmark and impacted sites for
the siliceous mountain brooks {(R-C3)
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4.2

Medium:sized lowdand streams Medium-sized lowland streams
55 =31
- n&D
SE 055
nan
04
a5
man
a ]
z o 035
; = é 030
a . 025
: I o
(]
4 [ hre
LER L}
oo [
ao oo
W no Y no
Benchmark site Benchmark site

Figure 5: Spread of selected parameter values between benchmark and impacted sites for
the medium-sized lowland streams (R-C4)

Identifying subtype variants

We identified three subtype variants within each common intercalibration type based
on the TwinsPaN of biological survey data at benchmark sites. Using IndVal analysis
and reviewing the dominance structure we distinguished between the community vari-
ants listed in Table 3. Details about the national affiliation of survey sites are given in
the Annex (Table A1).

The variants reveal significantly different values for most natural and some pressure
variables (Table 4).

Table 3. Subtype variants of the common intercalibration types as identified by TWiNSPAN

IC type Twmisran Group Mame of subtype variant
1 Potamogetan notons-Callitriche variant
Sandy lowland broaks 2 Berule erecto variant
£} Berula-Giyceria-Bryophyte variant
™ \ i Pedlio-Rocomitrivm-Hyocomiuvm variant
:.-::::: mountain 4 Rhyachostegium-Flssidens-Amblystegium variant

Brachythecium rivulare variant
Rhynchostegivm-Amblystegium fluviotite variant
Fontinolis-Spargoeium emersum warant
Nuphar-Phrogmites-Lemna variant

Medium-sized low-
land streams

B b = L0
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Table 4 Significant diferences of parameter values among Twinspan group within the
common intercalibration types (Kruskal-Wallis ANOWVA by ranks; x=p=>0.05)

Parameter R-C1 R-C3 R-C4

=

Kumber of mICM species

Relative number of moss species

-
=
=

Latitude

ks
Eal

Avesage annual air termperatune

k3

Altitude

=
B

Average channel width

=

Slope

=

Shading

Intensive agricultural land use

Katural land use

BHy-M

PO,-P

Conductivity
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4.2.1 Subtype variants of the sandy lowland brooks (R-C1)

D
Figure 6: Location of benchmark sites for the sandy lowland brooks (red: Potamogeton

natans-Callitriche variant, green: Berula erecta variant, yellow. Berula-Glyceria-Bryophyte
vanant)

Table 5: Significant indicator species of the TwinsPAN groups for the sandy lowland brooks
(IndVal analysis)

TwSp-Group Specie: IndVal (%
Potan a0 notans 51
colcbepoomo. s
on trichoides 2a
temnagitbs 266

v“.--" 6.4

Dmdm rivuiare

Pe eh ol
Glyceria mm
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Table 6: Relative abundance of macrophyte species within the different TwinsPan groups of
the sandy lowland brooks (R-C1)
Only species occurring with =2% relative abundance in any of the subtypes are listed,

Species Twip-Group 1 [%) Twip-Group 2 (%) Twip-Group 3 (%)
Agrostis stolonifern F3 1 n.s 41
Amblys e giem faviotile [LXL) 0.0 2.
Amiystegivm riparium LR 0.0 4.7
Hende eredcdo G 18.4 1.9
Bractythecium rivielone oo n.o 56
Cafliriche homilofe 6.5 0.0 0.
Colfiriche plehconpa 0.7 0.0 0.0
Cartantine amarg o 1.3 4.3
Cratonenron filic nwm oo n.o 4.4
Flrorfuris ocicwiars 5.1 0o 0.0
Equisetumy flieviatie 0.1 21 01
Fontienlis antipyredico 0 1.1 6.9
Glyeerin pquatica 4.3 3.9 o7
Givcerin fwitons 6.9 4.0 6.0
Glycerio nofata [LX1] 0.5 a3
Juncus biallhosus 21 n.o 0
Lemena gibbao 16 0.0 0.0
Lemna minar 21 5.5 1.2
LeFALRT S B 21 0.0 0.0
Mentho mguaticn L] 4.3 7.2
Myosols scrrpivides 34 1.0 2.4
Myriophiiem alfernifioram 21 nz 00
Nosturtinm officinale LX) ] 01 T.4
Oeranife aguoion 21 0.0 0.0
Pholork arundinoces 28 36 o7
Folygonum hydropiper 29 1.3 0.
Potmmoge tor alpings 21 57 0.0
Prtiumge o no fans 14.4 0.0 0.0
Potnmoge fon trichoides 28 0.0 0.
Honunc iy pe i aies 2B 1.4 0.0
Hiynchastegium riparioides L] n.o 41
Scivpis syfolicus 0o 25 0.8
Sporgomidm ermersim 0.0 52 01
SR erec fem i 3.1 0.0
Aphognum denticulitum 21 0.0 0.0
Veronirg opogalliv-oqeatinn [1X1] 4.4 0.3
Veroricg beccobumrga [ ] 2.3 6.1

In Figure 7 we see that TwinsPaM group 1 is clearly associated with lower lying,
deeper and lower gradient rivers than subtype variants 2 and 3, the latter in particular.
Accordingly we would expect a difference between biological types in relation to pres-
sure variables. This is confirmed here in relation to ammonia, nitrate and artificial land
cover. There is no clear difference between types in relation to the commaon metric, al-
though, in this case, the relative number of moss taxa, may be a useful additional dis-
criminator,
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Figure 7. Selected environmental variables showing significant differences among subtype
variants of the sandy lowland brooks (R-C1)
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4.22 Subtype vanants of the siliceous mountain brooks (R-C3)

Figure 8. Location of benchmark sites for the siliceous mountain brooks (red: Pellja-
Racomifrium-Hyocomium variant, green: Rhynchostegium-Fissidens-Amblystegium vari-
ant, yellow. Brachythecium rivulare variant)

Table 7: Significant indicator species of the TWINSPAN groups for the siliceous mountain
brooks (IndVal analysis)

Group Species
i‘n'um aciculare
Morsupello emarg
sa

Oenanthe crocata

" g tmlre-

hynchostegium siparioides

Tegium fluviatile

Petasites de
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Table 8. Relative abundance of macrophyte species within the different Twinspan groups of
the siliceous mountain brooks (R-C3)
Only species oceurring with =2% relative abundance in any of the subtypes are listed,

Specing Twip-Group 3 Twip-Graup 4 TwSp-Grous 5
Brochythecivm plumasem 50 o0 16
Collitriche homsinto 2.2 34 0.0
Fontinals sguamosse 4.7 79 o0
Hygrohypriem leridum 4.1 0.0 0.0
Hygrahyprum ochracenm 54 37 448
My oI RIRN 7 IR0 U 71 0.0 0.0
Marsuprela rmorginato R oo 0.0
Myriophyllum olternifiorum 9.4 n.o 0.0
Pellia e piplyila 53 .o L]
Perrs ey hyheidus 0 0.0 51
Rocamitriuvm eoiculare 54 01 24
Racomitrium oquaricwmn 20 0.0 0.0
Sraponin undilofo 164 230 167
Thomnmaobrywm alopecurum 14 .0 LR

In Figure 9 we see that TwinsPan group 3, although found at lower elevations than
subtypes variants 4 and 5, is associated with distinctly more Atlantic conditions. It has
lower levels of ammania and phosphate than types 4 and 5. This might be parily a
function of the more base-rich catchment geclogy of the continental sub-types although
we cannot establish this from the data available. Subtype 3 is generally more species-
rich than the other two sublypes, and, being naturally rich in a number of high scoring
bryophyte species, has a higher mICM score than the other two types.
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Figure 9: Selected environmental variables showing significant differences among subtype
variants of the siliceous mountain brooks (R-C3)
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4.23 Subtype variants of the medium-sized lowland streams (R-C4)

\

Figure 10: Location of benchmark sites for the medium-sized lowland streams (red: Rhyn-
chostegium-Amblystegium fiuviatile variant, green: Fontinalis-Sparganijum emersum vari-
ant, yellow. Nuphar-Phragmites-Lemna variant)

Table 9: Significant indicator species of the TwiNSPAN groups for the medium-sized lowland
streams (IndVal analysis)
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Table 10: Relative abundance of macrophyte species within the different TwinsPan groups
of the medium-sized lowland streams (R-C4)
Cnly species occuring with =2% relative abundanece in any of the subtypes are listed.

Lpocios _ Twip-Group 1 Twip-Group Twsp-Group 3
Agrostis stolonifera 01 0.5 +3
Amblyste piam riparim 4.3 b2 LA
Aplurn aodiffonsm 0.5 2.8 oo
Be iy erecto 0. 29 .1
Cermdophyilinn demersim 04 0z 39
Chrclidaius ripaeias 1.5 1.7 1N
Floden conademsi 213 09 12
Fisidens crossipes 5.5 1.0 LT
Fontinalis ondipyretice 119 108 15
Glcerkn agraticn i1 o4 5.7
Lemna avlecs 0.2 21 1.3
Blyer kil i 4 gic i 6.5 2.5 5.9
Nuphar ketea 0.l 13 B4
O todiergs fonlanuwns 15 7.7 1]
Pholork orendinaceo 6.5 7.9 4.1
Fhrogmites oustrols .1 0.0 +a
Potmmage fon peclimoies 0.4 0.z 39
Fotmmagefor perfoliatus 4.3 1.0 1.1
Rarmcirlies fritons 3.5 49 L&
Rhynchos feginn ripariodes 16.1 20 oo
Sporgoninm emersum 4.4 T.h 4.3
SOOT AT BFEL T 11 11 1.3
Stratiotes ol ides [1X1] oo 23
Vrroniro onogallis-oguofica [ 23 .7

There is little difference in channel depth between biological subtypes but in terms of
substrate, finer material clearly dominates in TwinsPAN type 3 and there is an apparent
gradient of declining oceanicity through types 1 to 3. In terms of pressures there are no
consistent differences between the types with respect to land cover or nitrate, but for all
parameters values are elevated above levels indicative of no-impact. Common metric
values tend to be lower in TwinsPan group 3 reflecting the lower incidence of high scor-
ing moss taxa which are noticeably more prominent in types 1 and 2, in line with their

coarser bed characteristics (Figure 11).
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Table A2: Differences in environmental parameter values between benchmark and impacted
sites (Mann-Whitney U Test) (n.s. = not significant}

IC Typ

Siliceous
mountain

(R-C3)

Parameter HBenchmark
Artificial and use 41
Ayerage annual precipitation

Average channe | width

Catchment sze Ex n.s.
Drominant chanme| substrate 42 n.s.
Intensive agricultural land use 4 14 .5
Latitude 42 14 0.000
Matural land use a1 14 .5
NN A0 12 0001
Shading 42 14 0017
Altitude 43 il 0.021
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Figure A1: Benchmark sites of the sandy lowland brooks (R-C1), Berula erecta subtype vari-
ant. Upper: Omulew (PL) (photo: Google Earth); Lower: Furibach (DE) (photo: S. Birk)
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Figure A2: Benchmark sites of the medium-sized lowtand streams (R-C4). Upper: Loue (FR),
Rhynchostegium-Amblystegium fluviatile subtype vanant; Middle: Veseta (LV), Fontinalis-
Sparganium emersum subtype variant; Lower: Pasleka (PL), Nuphar-Phragmites-Lemna
subtype varant (all photos: Google Earth)
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Figure A3: Benchmark sites of the siliceous mountain brooks (R-C3). Upper; Cherry Brook
(UK) , Pellia-Racomitrium-Hyocomium subtype variant; Lower: Blanice (CZ), Rhynchoste-
gium-Fissidens-Amblystegium subtype variant (all photos: Google Earth)
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Anhang 6: Ergebnisprotokoll — CBrivGIG Workshop Bordeaux, 27. und 28. Mai 2010

7" Central-Baltic Rivers GIG Macrophyte Intercalibration Meeting

Resolution minutes
7" Central-Baltic Rivers GIG Macrophyte Intercalibration Meeting

27-28 May 2010

Venue: Cemagref Bordeaux, 50 Avenue de Verdun, Cestas
Beginning: 27 May 2010, 09:30 h; Ending: 28 May 2010, 12:00 h

Participants:

Roelf Pot (NL), Daniel Galoux (WL), Francisca Aguiar (PT), Nigel Willby (GB), Christian
Chauvin (FR), Sebastian Birk (DE), Aive Kérs (EE), Libuse Opatrilova (CZ), Maria Rita
Minciardi (IT), Nora Welschbillig (LU), Krzysztof Szoszkiewicz (PL), Karin Pall (AT),
Vincent Bertrin (FR), Fany Roussel (FR)

A. New Member States to join the intercalibration exercise /
additional intercalibration types

Italy has recently developed its national assessment methods for river
macrophytes and will join the intercalibration exercise for the sandy lowland
rivers (R-C1). Its participation in the other stream types will also be evaluated
in the coming weeks.

Poland finalised the national assessment for the siliceous mountain brooks and
will contribute to the final intercalibration for this type.

Luxembourg is currently evaluating its participation for the common types R-
C3 (siliceous mountain brooks) and R-C4 (medium-sized lowland streams).

B. Common stream types to be intercalibrated in the second round

So far, the we concentrated our efforts on the intercalibration of the common
stream types R-C1 (sandy lowland brooks), R-C3 (siliceous mountain brooks)
and R-C4 (medium-sized lowland streams). There will be no intercalibration
of the remaining common stream types in the CB;,GIG within the second
round of intercalibration.

C. Alternative benchmarking in the intercalibration of assessment
methods using river macrophytes

The group agreed to use the approach of alternative benchmarking in
intercalibration. The results of the recent benchmark analysis were discussed
(see report). We concluded that the outcomes are relevant and useful.
However, the level of detail resulting from the analysis is not always required.
The final outcomes must relate to the actual number of national stream types
to be included in the intercalibration of the common type (e.g., it is neither

1.
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7" Central-Baltic Rivers GIG Macrophyte Intercalibration Meeting

necessary nor desired to define more intercalibration benchmarks than national
stream types used). Countries not represented in the benchmark data set are
asked to assign their national types to the international benchmarks.

The final analysis on alternative benchmarks will be conducted with an
amended data set including “best available” sites from Italy and Poland.
Additional sites for the sandy lowland brooks (R-C1) will possibly be
provided by Great Britain to supplement the data basis for the Western
European subtype variant currently shared by Flanders and the Netherlands.

D. Technical procedure for boundary comparison

First results of applying the new comparability criteria on boundary
comparison were presented for the siliceous mountain brooks. Nigel presented
the different steps of the procedure. The group recognised the complex
structure of the requirements for boundary comparison.

The effect of benchmark normalisation based on alternative benchmarking
showed reasonable outcomes and allowed the British method to be in line with
the reference expectations of the other countries. Although the outcomes
provided first insights in the relative positions of national boundaries, we
concluded to wait with clear recommendations for any harmonisation of
boundaries until the analyses were carried out with the final methods’
Versions.

E. Differences in national assessment concepts

The difference between concepts of national methods was discussed as a result
of the questions about the feasibility checks in the WISER questionnaire (IC
Milestone 2 Report). Two main concepts were distinguished: weighted
averaging of indicator species values on the one hand, and distance between
species composition in reference situation and in actual situation on the other
hand. It was argued that the first concept is suitable for measuring the impact
of eutrophication, the second is appropriate for measuring the impact of
hydromorphological deterioration. It was concluded that much development 1s
still needed to cope with these differences and that at best two separate sub-
metric are to be developed with diagnostic features. However, intercalibration
is only about comparing the results.

F. Support in the reporting obligations

The final intercalibration report in the second round is due in June 2011.
Member States were asked to support the drafting activity. Poland and the
Netherlands indicated their willingness to contribute but need to ask for
national funding to guarantee proper collaboration.
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G. Next intercalibration meeting

The next meeting of the CB;,GIG macrophyte group will take place in spring
2011. Maria Rita Minciardi will evaluate the possibility to host this meeting in
Turin (IT).

H. Actions

All countries participating in the intercalibration exercise to deliver any
updates or changes of their national method by November 1*, 2010. Later
amendments cannot be considered for the second round of
intercalibration.

Maria Rita Minciardi and Krzysztof Szoszkiewicz to provide new data
(macrophyte surveys and supporting environmental information) to
include their methods in the intercalibration exercise. Deadline: End of
June 2010.

Nora Welschbillig to clarify the participation of Luxembourg in the
intercalibration exercise. This includes evaluating the appropriate
alternative benchmarks used for the rivers of Luxembourg since no
benchmark sites are available. Deadline: End of June 2010.

Roelf Pot to explore the relevance of the elevated nutrient concentrations
on the Western European subtype variant of the sandy lowland brooks.
The data basis will possible extended by sites delivered by Nigel Willby.
Deadline: End of July 2010.

Roelf Pot and Krzysztof Szoszkiewicz to evaluate the possibilities to
support in the writing of the final intercalibration report 2011. Deadline:
Spring 2011 (next macrophyte meeting).
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Anhang 7: Kopie der Milestone 3 Berichterstattung des X-GIG Grol3e FlielRgewasser

** % EUROPEAN COMMISSION
& DIRECTORATE GENERAL JRC
Rk JOINT RESEARCH CENTRE
L Institute of Environment and Sustainability

WFED Intercalibration Phase 2: Milestone 3 report

horizontal activity: _ s
Information provided by: Franz Scholl, Sebastian Birk

1. Organisation

1.1. Responsibilities

Indicate how the work is organised, ndicating the lead country/person and the list of involved

experts of every country:

Franz Schall (DE, lead)
Sebastian Birk (DE)
Jiirgen Bahmer (DE)

Wim Gabnels {(BE-FL)
Kns van Looy (BE-FL)
Christine Keulen (BE-WL)
Jukka Arovita (Fl)

Stina Drakare {SE)
Joakim Liicke (SE)

Ana Lara Romero (ES)
Nuno Caiola (ES)

Carles Ibanez (ES)

Yves Souchon {FR)

Béda Csanyi (HU)

Danisa Nemejcova (CZ)
Libuse Opatrilova (CZ)
Alena Slavikova (CZ)
Franz Wagner (AT)
Gisela Ofenbock (AT)
Richard Hemsworth (UK)
Rachel Benstead (UK)
Simone Ciadamidaro (IT)
Andrea Buffagni (IT)
Audrone Pumputyte {LT)
Gorazd Urbanic (SI)
Matus Haviar (SK)

Emilia Misikova Elexova (SK)
Roel Knoben (NL)

Eddy Lammens (NL)

Ifja Truumaa (EE})

Steinar Sandoy (NO)

Elin M. Lien {NO)

Ann Knstin Schartau (NO)
Joao Ferreira (PT)
Samantha Jane Hughes (PT)
Maria Teresa Ferreira (PT)
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1.2. Participation
Indicate which countries are participating in vour group. Are there any difficulties with the
participation of specific Member States? If ves, please specify:

Germany, Austria, Belgium, Netherlands, Spain, United Kingdom, Estonia, Lithuania, Finland, Sweden, ltaly,
Slovenia, Slovakia, Czech Republic

The parlicipation of France is highly appreciated, bul no delegates were sent to the last workshops.

1.3. Meetings
List the meetings of the group:

First workshop — Koblenz 22-23 Sept. 2009
Second workshop — Koblenz 18-20 April 2010
Third workshop — Koblenz 22-23 Sept. 2010

2. Overview ol Methods to be intercalibrated

[dentify for each MS the national classification method that will be intercalibrated and the status
of the method
1. finalized formally agreed national method,

2. intercalibratable finalized method.
3. method under development,
4. no method developed
BQE Member State Method Status
Ausiria Assessment of the biokogecal quality elements - part benthic mvestebrates 1
Belgiumn (Flandars) Multmetric Macroinvertebrats Index Flanders 1
Bebiurn [Wallenia) Glabal bialameal index adapted 1o lamge watercourses and deap rivers 1
Estaria Estimaban of freshwater quality using macromwerbehrates 1
Finland Firmish mukmetric indax 1
S Gamany Assessment method for ivers using benthic invertebrates 1
e tebrates Lithuania f::::]mnt systern far rivers using macrozeobenthos indicators [Danish Stream Fauna 1
Matharands WFDH-mnatnics fior natural water types
Slovakia Shovak assessment of berthic inveriebratas in large mvers
Slevenia Shovenian ascesamart systam far rivers using be nthic rvensbrate s
Spain Ibenan Biclogical Montoring Warking Pasty
United Kingdom River Inwertabrate Classification Tool
Austria Fish Indax Austria

Belgiun [Flandars) Flernizh Index of Biats: |mtegrity

Belgium (Wallonia) Buwlogical Index for Fesh integrity

Finland Firmish River Figh Index
Figh Faura Gemnany Fish-based Asseserment System

Lithuania A ssessment mathod af moers using Lithuarsan fish index

Matherands 'WFD-rnatnes for naharal waler bypes

Slovakia Fish Index of Slovakia

Spain Inde:x of Baatic Inbagrity using fich as indicators of the Ecological Status of Spanish Rivers

Austria Assessrnent of the biologieal quality elements - part macrophytes

Bekiun [Flanders) Flermsh macrophyte assessment systerm

Gemany Gaman Assessment system for Macrophytes and Phytob anthos according to the WFD
Macrophytes Mathardands 'WFD-rnatnics for natural water types

Slovakia Shovak assessment of macrophyles in ivers

Slovenia R iver Macrophyte [ndex

RPN [N (W DR RN P DR RS DR ECW SN JECW W S W R PR W PEEY B Y

United Kingdom Ecological Classficabon of Rivers using Macrophybes
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BOE Hember State Mathod Btatus
Ausina A szassment of the bislogeal qually slements - par phytabantha s 1
Balgiurn {Flandars) Proeporfions of Impact-Sensitive and Impact-Assocated Diatoms 1
Belgium (Wallania) Palution Sensitivty Index 1
Estonia Azsesament system for rivers using phytabenthes in Estonia 1
Frland Indice de Paluasensblité Spécifigue (Specfic Pollulion Senstvily Index 52() 1
Gamany Gemian asaesament system for Macrophytes and Phiviobanthos according to the WED 1

Phytehenthos Hungary ;r_lpru'nrrllrrl of the Hunganan ecolagical waber quaification system - Phytabenthas m 1

iwars

Matherlands WFD-metncs for natwral waber lypes 1
Slovakia Slowak assecsment of phytobenthos in rivers 1
Slowvenia Ecological status assassment system for rivers using phytobenthos 1
Spain Paluton Sansiivity index 1
Linited Kingdam WIFD Rrver Diatorn method or Trophic Diatorn Index version 3 Method 1
Balgiurn {Flandars) Gesman phytoplankion assesament method for rivers 1
Gemany Indux Phytoplankton PhytoF kiss 1

Phytoplentsn Hungary Humnganan River Phytoplarkton Indax 1
Slovakia Slowak assessmaent of phytoplankton in mers 1

hdake sure that the national method descriptions meet the level of detail required to fill in the
table 1 at the end of this document !

3. Checking of compliance of national assessment methods with the WFD requirements

(April 2000 + update in October 2010)

Do all national assessment methods meet the requirements of the Waier Framework Directive?

{Chiestion I in the 1C gidance)
Do the good ecological status boundaries of the national methods comply with the WED

normative definitions? (Question 7 in the IC pidance)

List the WFD compliance criteria and describe the WFD compliance checking process and resullts
{the table below lists the eriteria from the 1C guidance. please add more criteria if needed)

Com pliance criteria
1. Ecological status is classified by one of five classes (high. | All methods are comphiant.

good, maderate. poor and bad).

Compliance checking conclusions

2. High, good and moderate ccological status arc set in line | All methods are compliant.

with the WFI's normative definitions { Boundary setting

procedure)

3. All relevant parameters indicative of the biological

All methods are compliant except for

quality clement are covercd (see Table 1 in the IC Bw:hfc_ﬁnmbmtssﬂm o of
Guidance). A combination rule to combine parameter | uskiia. paramelers nchingss and diversity
are not covered.

assessment inte BOE assessment has to be defined. If
parameters

- Spain: parameter abundance is not

are  missing, Member States need to covered.
demonstrate that the method is sufficiently indicative of the

- United Kingdom: parameler sbundance is

status of the QF as a whole. ned covered

Macrophytes & Phytobenthos

! However, the method used was infercdibrated in Phase 1 andis therefore considered as sufficiently indicative of the
status of the QE as a whole.
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- Component macrophyfes is not assessed
by Belgium {Wallonia), Estonia, Finland,
Hungary, Spain

Fish fauna

- Parameter age structure is not covered by
Lithuania and the Netherlands

Phytoplankton

- Planktonic blooms are not considered by
Belgium (Flanders), Germany, Hungary

4. Assessment is adapted to intercalibration common types | All methods are compliant.
that are defined in line with the typological requirements of
the WFD Annex II and approved by WG ECOSTAT

5. The water body is assessed against type-specific near- | All methods are compliant.
natural reference conditions

6. Assessment results are expressed as EQRs All methods are compliant.

7. Sampling procedure allows for representative information | All methods are compliant.
about water body quality/ ecological status in space and
time

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

9. Sclected taxonomic level achieves adequate confidence | All methods are compliant.

and precision in classification

Clarify if there are still gaps in the national method descriptions information.
Summarise the conclusions of the compliance checking:

The national assessment methods for very large rivers generally comply with the criteria stated above. For
individual cases certain aspects need to be further analysed. This will be done during the upcoming months

by requesting additional data from the Member States.

4. Methods’ intercalibration feasibility check
Do all national methods address the same common type(s) and pressure(s), and follow a similar

agsessment concept? (Question 2 in the IC guidance)
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4.1. Typology

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

Common IC type Type characteristics MS sharing IC common type

Very large rivers (> 10,000 Mo specific type characteristics, Austria - yes

km- catchment area) sub-types will ikely be defined Belgium - yes
within the benchmarking analyses | Estonia - yes
currently carried out. Finland - yes
Germany - yes
Hungary - yes
Lithuania - yes
Metherlands - yes
Slovakia - yes
Slovernia - yes
Spain - yes
United Kingdom - yes (under review)

What 15 the oulcome of the feasibility evaluation in terms of typology? Are all assessment
methods appropriate for the intercalibration water body types. or subtypes?

Method | Appropriate for 1C types / subtypes | Remarks

Mo definitive answer possible - analyses are currently in progress.

Conclusion
No definitive answer possible - analyses are currently in progress.

4.2, Pressures

Describe the pressures addressed by the MS assessment methods

BQE Country Pressure Remarks
Austria Organic pollution, General degradation
Belgium : i ]
(Randers) Organic pollution, General degradation
Belgium i
rWallonia) General degradation
Estonia Drganic polluticn, General degradafion

Benthi Finland Generd degradalion

enthic i - -
nveriebrates Germany Organic pollution, Genaral dearadanun none

Lithuania General degradation

MNedherdands | Senerd degradation

Eovakia Organic pollution, General degradatiun

Slovenia Organic pollution, Hydromarphalogica impairment
Spain Drganic polluficn

United . , _
Kingdom Organic pollution, General degradation
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BAQE Country Pressure Remarks
Austria Eutrophication, Crganic pallution, General degradation
{B: ag;;;sj Eutrophication, Crganic pallution, General degradation
ﬁ?ﬂlﬁﬁay Eutrophication, Organic pollution, General degradation
Estonia Eutrophication
Finland Eutrophication, Organic pollution, General degradation
Phytobenthos | Germany Eutrophication, Organic pollution, General degradation
Hungary Eutrophication, Crgamnic pollution
Metherlands | Eutrophication, Organic polluion, General degradation
Slovakia Eutrophication, Crganic pallution, General degradation
Slovenia Eutrophication, Organic pollution
Spain Eutraphicafion
U.mEd Eutrophication, Generd degradation
Kingdom '
Austria Flow modification, General degradation, Hydromorphological degradation
Finland Eutrophication, Generd degradation, Hydromorphalogical degradation
Belgium Eutrophication, Flow modification, General degradabon,
{Flanders) Hydromaomphao ogical degradation
?f?’aﬂ:g:a] General degradation
Fish Fauna Gertn Eufrophicafion, Flow modification, General degradafion, Hone
any Hydromorphdogical degradation, Pollution by organic matter
Lithuania General degradafion
Metherands | Eufrophication, Genera dagradation, Hydromorphological degradation
Slovakia Flow modification, General degradation
Spain Eutrophication, Flow modfication, Hydromarphological degradation
Aushia Eutrophicafion, Hnw mnciﬁca!:inn, Generd degradation,
Hydromompha ogical degradation
Belgium Eutrophication, Flow modfication, General degradation,
(Flanders) | Hydromorphoogical degradation, Pollution by organic matter
Germany Eutrophication, Generd degradation, Hydromaorpho ogical degradation
Eutrophication, Flow modfication, General degradation,
Macropfiytes | Netherlands H]rdgm:uphdugical degradation, Pollution b}r%?ganic matter
Slovakia Eutrcghi cafion, Gn_anera degradation, Hydromorphological degradation,
Pollution by arganic matier
Slovenia Eutrophication
United Eutrophication, Hydromomphaogical degradation
Kingdom '
{EFTE% ) Eutrophicafion
Phyt- Germany Eutrophicafion, Hydromomphdogical degradation
planklon Hungary | Eutrophicalion, Flow modification, Pallution by organic malter
Slovakia Eutrophication, Flow modfication, Pollution by organic matter
Conclusion

An a-priori analysis revealed that all methods address similar pressures, However, due fo resource
consiraints the exercise is only doing in-depths evaluations of invertebrate and phytobenthos methods. A
final statement of feasibility for these methods will be done on the basis of data analyses.
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4.3. Assessment concepl

Do all national methods follow a similar assessment concept?
Examples of assessment concept:

= Different community characteristics - structural, functional or physiological - can be used in
assessment methods which can render their comparison problematic. For example, sensitive
taxa proportion indices vs species composition indices.

—  Assessment svslems may [ocus on dilferent lake zones - profundal, littoral or sublittoral - and
subsequently may not be comparable.

—  Agdditional important issues may be the assessed habitat type (soft-bottom sediments versus

rocky sediments for benthic fauna assessment methods) or life forms (emergent macrophytes
versus submersed macrophytes for lake agquatic flora assessment methods)

BQE Country Assessment concept Remarks

Austria
Bl gium
[Handers)
Belgium
(Wallonia)
Estonia
Finland
Garmany
Lithuania
Methedands
Sovakia
Sovenia
Spain
United
Kingdom

Banthic
Invertebrates

Aushia Similar assessment concept is followed (see conclusions). nane

Belgium
[Flanders)
Belgium
[Walloma)
Eslonia
Finland
Phytobenthos | Germany
Hungary
Methefands
Slovakia
slovenia
Spain
United
Kingdom

Conclusion

The existing national assessment methods acquire their biolegical 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 infercalioration exercise deals with the
harmonization of the assessment methods that are currently used by the Member States.
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S, Collection of 1C dataset

Describe data collection within the GIG.
This description aims to safeguard that compiled data are generally similar. so that the IC options
can reasonably be applied to the data of the Member States.

Make the following table for cach 1C common type

Country MNumber of MNumber of pressure Mumber of physico-chemical
= samples data data
Benthic Ivertebrates 16
Ausina 13 13
Diatoms 18
Belgivm Benthic Invertebrates 3
f 3
(Flanders) Diatems 3
Belgium Benthic Invertcbrates 2 , )
(iallonia) Diatoms f
Benthic Ivertebrates 16
Czech Republic 8 7
Diatoms 24
) Benthic Invertabrates ]
Estania - 8 8
Diatoms L
Fintand . . 8 3
Benthic Invertabrates a4
Germany - 50 37
Diatems ki
Benthic Ivertebrates 16
Lithuania 4 4
Diatoms 4
Benthic Invertebrates 67
Methedands - 17 10
Diatams 11
Benthic Invertebrates 48
Slovakia - 26 34
Diatoms 40
Benthic Ivvertebrates 49
Slovenia 12 12
Diatams a6
) Benthic Invertebrates 3
Spain : 3 .
Diatams 3
Sweden . . 18 m
) ) Benthic Invertebrates fid
United Kingdom _ 3 4
Diatoms fi
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List the data acceptance criteria used for the data quality control and describe the data acceptance
checking process and results

Data acceptance criteria Data acceptance checking

Data requirements {obligatory and

optional)

The sampling and analytical
methodology

Level of taxonomic precision
required and taxalists with codes Checking is still in progress

The minimum number of sites /
samples per intercalibration type

Sufficient covering of all relevant
quality classes per tvpe

Other aspects where applicable

6. Benchmarking: Reference conditions or alternative benchmarking

In section 2 of the method description of the national methods above, an overview has to be
included on the derivation of reference conditions for the national methods. In section 6 the
checking procedure and derivation of reference conditions or the alternative benchmark at the
scale of the common [C type has to be explained to ensure the comparability within the GIG.

Clarity if you have defined

- common reference conditions (W)

= or a common altermative benchmark for intercalibration (%)

6.1. Reference conditions

Dioes the intercalibration dataset contain sites fn near-natural conditions in a sufficient number

to make a statistically relioble estimate? {Ouestion 6 in the IC guidance)

- Summarize the common approach for setting reference conditions (true reference sites or
indicative partial reference sites. sec Annex I11 of the IC guidance):

Mot applicable

- Give a detailed deseription of reference criteria for screeming of sites in near-natural
conditions (abiotic characterisation, pressure mdicators):

Mot applicatle

- Identify the reference sites for each Member State in each common IC type, Is their number
sutficient to make a statistically reliable estimate?

Mot applicable

- Explain how you have screened the biological data for impacts caused by pressures not

regarded in the reference criteria to make sure that true reference sites are selected;
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Mot applicahble

Giive de tailed description of setting reference cond ifons (surarary statistics wed)

Mot applicable

b.2. Alternative henchmarking (only if corunon dataset does pot confain reference gifes o a
aufficient ruraber)

Surnrnanze the comrnon approach for setting abermatiwre henchmark condiions (descrbe
argurne ntation of expert judgrme nt, inclusion of modelling)

Mozt national water bodies show a clumped distibution in pressure space”, ie. the wmter bodies at
large rivers of a regionfcountry often show similar lewvels of distubance instead of coverng a broader
gradient of degradation (zee Figure 1). Preliminary analyses showthat henchmarks are predominarthy
located in norh-eastern and eastem Burope, e, their geographical distabution iz highly skewed.
Furthermore, the benchimark water bodies already cover a relewant pressure gradient. These findings
dizcloze that me need to develop an improved concept of altemative benchemarking for the large Aver

intercalibration exercize .
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Figure 1; Position of national water bodies in “preszure space” defined by factor analyziz of
emaronmental data (Factor 1 related o concertrations of Othophosphate, Mirate, Chlonde ; Factor 2
related to degree of channelizaton and impound ment)

knproved concepts for aternative benchmarking are cunenthy discuzszed . The common data basis and
strong doze+esponze relationships forthe distoms, for instance, allow for an extrapolation of reference
andﬂinns (Figure 2). Thiz technigue will be further inve stigate d for diatoms and berthic invertebrates in

& hext months.
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Figure 2. Comparison of different approaches to derive reference conditions using the dose-response
relationship between TP and the diatom metric IPS (R2=0.41)

- Give a detailed description of criteria for screening of alternative benchmark sites (abiotic
criteria/pressure indicators that represent a similar low level of impairment to screen for least
disturbed conditions)

To be defined

- Identify the alternative benchmark sites for each Member State in each common IC type

To be defined

- Describe how you validated the selection of the alternative benchmark with biological data

To be defined

- Give detailed description how you identified the position of the alternative benchmark on the
gradient of impact and how the deviation of the alternative benchmark from reference
conditions has been derived

To be defined

Describe the biological communities at reference sites or at the altemative benchmark,
considering potential biogeographical differences:

To be defined
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7. Design and application of the IC procedure

7.1. Please describe the choice of the appropriate intercalibration option.

Which IC option did vou use?

- IC Option 1 - Same assessment method, same data acquisition, same numerical evaluation
(N)

- IC Option 2 - Different data acquisition and numerical evaluation (Y)

- IC Options 3 - Similar data acquisition, but different numerical evaluation (BQE sampling
and data processing generally similar, so that all national assessment methods can reasonably
be applied to the data of other countries) = supported by the use of common metric(s) (Y)

- Other (specify) (N)
Explanation for the choice of the IC option:

We agreed to test intercalibration option 3 (direct comparison) in the diatom exercise, since national
techniques of data acquisition for diatoms are sufficiently comparable. Thus, we will ask the Member States
to deliver information about the national diatom typalogy of large rivers and specifications of the national
diatom indices (indicator lists, metric algorithm and combination etc.). The calculation of the national diatom
assessments will be done centrally using the common dataset. For invertebrates an intercalibration option 2
is envisaged. However, the national datasets used in intercalibration mostly cover only a narrow quality
gradient and comprise few water bodies / monitoring sites. Therefore, we aim at merging those national
datasets that were acquired by similar techniques (e.g. comparable sampling effort and level of
identification). This should extent the data basis for the subsequent regression analyses. We finally plan to
compare the national class boundaries against a common metric using these multi-national datasets of
similar data characteristics.

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

Invertebrate methods differ in sampling devices and techniques, sample processing and level of
identification.

7.2. IC common metrics (When IC Options 2 or 3 are used)

Describe the IC Common metric:

The diatom exercise can operate on the basis of pseudc-common metrics (i.e. average of national EQR
excluding the country that is compared). The invertebrate exercise will refer to true (biological) common
metrics that will be selected on the basis of the outcomes of further analyses (using the updated common
database).

Are all methods reasonably related to the common melric(s)? (Question 5 in the IC guidance)
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Please provide the correlation coefficient (r) and the probability (p) for the correlation of each
method with the common metric (see Annex V of IC guidance).

Member State/Method T [ p
A
B To be analysed

Explain if any method had to be excluded due to its low correlation with the common metric:

To be analysed

8. Boundary setting / comparison and harmonization in common IC type

Clarify if

- boundaries were set only at national level (Y)

- or if a common boundary setting procedure was worked out at the scale of the common IC
type (N)

In section 2 of the method description of the national methods above, an overview has to be

included on the boundary setting procedure for the national methods to check compliance with

the WFD. In section 8.1 the results of a common boundary setting procedure at the scale of the
common IC type should be explained where applicable.

8.1. Description of boundary setting procedure set for the common IC type
Summarize how boundaries were set following the framework of the BSP:

— Provide a description how you applied the full procedure (use of discontinuitics, paired
metrics, equidistant division of continuumimn)

To be defined

—  Provide pressure-response relationships (describe how the biological quality element
changes as the impact of the pressure or pressures on supporting elements increases)

To be defined

—  Provide a comparison with WFD Annex V, normative definitions for cach QE/ metrics
and type

To be defined
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8.2. Description of IC type-specific biological communities representing the “borderline”
conditions between good and moderate ecological status, considering possible biogeographical
differences (as much as possible based on the common dataset and common metrics).

To be defined

8.3. Boundary comparison and harmonization

Describe comparison of national boundaries, using comparability criteria (see Annex V of IC
guidance).

To be analysed

— Do all national methods comply with these criteria 7 (Y/N)
— Ifnot, describe the adjustment process:
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Anhang 8: The WFD intercalibration exercise of assessment methods to classify the
ecological status of very large rivers — Overview of national classification
schemes

The WFD intercalibration exercise of assessment methods to
classify the ecological status of very large rivers —
Overview of national classification schemes

Sebastian Birk — University of Duisburg-Essen, DE

Version 3
October 2010
including comments of Ema Elexova (SK); Jukka Aroviita (FI), Wim Gabriels (BE-FL)
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Introduction

The WFD intercalibration exercise

According to the European Water Framework Directive 2000/60/EC (WFD) all Mem-
ber States of the European Union are obliged to achieve the good status of their sur-
face waters. The assessment of ecological status is a key component of this obligation.
To meet this requirement the Member States apply biological assessment methods to
classify the status of so-called Biological Quality Elements (BQE). For rivers these are

phytoplankton, macrophytes and phytobenthos, benthic invertebrates and fish fauna.

Member States are allowed to use their own methods for surface water monitoring
and assessment, therefore a plethora of schemes has been implemented by the coun-
tries. To ensure a comparable classification of the good ecological status, the WFD in-
troduces the concept of intercalibration (WFD, Annex V, Section 1.4.1 Comparability of

biological monitoring results):

(i) In order to ensure comparability of ... monitoring systems, the results of the sys-
tems operated by each Member State shall be expressed as ecological quality ra-
tios for the purposes of classification of ecological status. These ratios shall represent
the relationship between the values of the biclogical parameters observed for a
given body of surface water and the values for these parameters in the reference
conditions applicable to that body. The ratio shall be expressed as a numerical
vdlue between zero and one, with high ecological status represented by values
close to one and bad ecological status by values close to zero.

(i) Each Member State shall divide the ecological quality ratio scale for their moni-
toring system for each surface water category into five classes ranging from high to
bad ecological status ... by assighing a hnumerical value to each of the boundaries
between the classes. The value for the boundary between the classes of high and
good status, and the value for the boundary between good and moderate status
shall be established through the intercalibration exercise ... .

(iv) The [European] Commission shall facilitate this intercalibration exercise in order to
ensure that these class boundaries are established consistent with the normative
definitions ... and are comparable between Member States.

Accomplishing intercalibration is prerequisite for a successful implementation of the
WFD as it ensures an equal level of ambition between Member States to maintain and
restore the good ecological status. Therefore, many scientists and water managers are
currently involved in a Europe-wide intercalibration activity that is carried out for differ-

ent water categories (i.e. rivers, lakes, coastal and transitional waters) and the various
BQE.
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Large river intercalibration

In autumn 2009 the Large River Intercalibration Exercise was launched with the aim
to harmonise the ecological status classifications applied at large rivers across Europe.
For the exercise large rivers were defined as running waters with catchment sizes
above 10.000 km?, i.e. “very large rivers” according to the size typology of the WFD
Annex Il. Large rivers represent complex ecosystems that feature specific functionality
(Vannote et al. 1980), Junk et al. 1989) and a broad diversity of different habitats
(Amoros and Bornette 2002). Yet, the multiple functions and structures of these sys-
tems have been severely modified, often turning the huge river-floodplain complexes

into regulated and embanked waterways (Dynesius & Nilsson 1994).

Two main issues generally challenge the implementation of ecological status classi-
fications for large rivers: the difficulties in data sampling and the lack of reference con-
ditions (Yoder & Kulik 2003, Blocksom & Johnson 2009). The existing national as-
sessment 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 harmonisation of the assessment methods that

are currently used by the Membher States.

The report at hand provides a summary of the national assessment methods for
large rivers and evaluates their WFD compliance regarding the definition of reference
conditions, the setting of ecological class boundaries and the coverage of indicative pa-

rameters according to the WFD normative definitions.
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2 National assessment methods for very large rivers

13 European Member States reported a total number of 43 national assessment
methods for the ecological status classification of very large rivers (Table 1). The or-
ganism groups of benthic invertebrates, phytobenthos and fish fauna are most fre-
quently assessed, while only few countries use macrophytes or phytoplankton in the

quality classification of very large rivers (Figure 1).

Table 1: Overview of national assessment methods to classify the ecological status of very

large rivers

BQE Country Method name
Austria Assessment of the biological quality elements - part benthic invertebrates
Belgium (Flanders)  Multimetric Macroinvertebrate Index Flanders

Belgium (Wallonia)
Estonia

Global biclogical index adapted to large watercourses and deep rivers
Estimation of freshwater quality using macroinvertebrates

Finland Finnish multimetric index
Gemany Assessment method for rivers using benthic invertebrates
Benthic Invertebrates Italy MacrOper, based on STAR?ICM. index calculation o .
. . Assessment system for rivers using macrozoobenthos indicators (Danish Stream
Lithuania
Fauna Index)
Netherlands WFD-metrics for natural water types
Slovakia Slovak assessment of benthic invertebrates in large rivers
Slovenia Slovenian assessment system for rivers using benthic invertebrates
Spain Iberian Biological Monitoring Working Party
United Kingdom River Invertebrate Classification Tool
Austria Fish Index Austria
Belgium (Flanders)  Flemish Index of Biotic Integrity

Belgium (Wallonia)
Finland

Biological Index for Fish integrity
Finnish River Fish Index

Gemany Fish-based Assessment System
Fish Fauna Italy

Lithuania Assessment method of rivers using Lithuanian fish index

Netherlands WFD-metrics for natural water types

Slovakia Fish Index of Slovakia

Spain IFr;ldex of Biotic Integrity using fish as indicators of the Ecological Status of Spanish

ivers

Austria Assessment of the biological quality elements - part macrophytes

Belgium {Flanders)  Flemish macrophyte assessment system

Gemany German Assessment system for Macrophytes and Phytobenthos according to the WFD
Macrophytes Netherlands WFD-metrics for natural water types

Slovakia Slovak assessment of macrophytes in rivers

Slovenia River Macrophyte Index

United Kingdom Ecological Classification of Rivers using Macrophytes

Austria Assessment of the biological quality elements - part phytobenthos

Belgium {Flanders)  Proportions of Impact-Sensitive and Impact-Associated Diatoms

Belgium (Wallonia)  Pollution Sensitivity Index

Estonia Assessment system for rivers using phytobenthos in Estonia

Finland Indice de Polluosensibilité Spécifique (Specific Pollution Sensitivity Index SPI)

Gemany Gemnan assessment system for Macrophyte s and Phytobenthos according to the WFD
Phytobenthos Hungary IFI{'l;l\;:;:svement of the Hungarian ecological water qualification system - Phytobenthos in

Italy Intercalibration Common Metrics Index

Netherlands WFD-metrics for natural water types

Slovakia Slovak assessment of phytobenthos in rivers

Slovenia Ecological status assessment system for rivers using phytobenthos

Spain Pollution Sensitivity Index

United Kingdom WFD River Diatom method or Trophic Diatom Index version 3 Method

Belgium (Flanders)  German phytoplankton assessment method for rivers

German Index Phytoplankton PhytoFluss
Phytoplankton Hungaryy Hungaria)r:t Rpiver Phytopﬁnkton Index

Slovakia Slovak assessment of phytoplankton in rivers
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Benthic Inverte brates

Phytobenthos

Fish Fauna

Macrophytes

Phytoplankton

o] 2 4 i 8 10 12 14

Figure 1. Mumber of national methods classifying the ecological status using various Dio-
logical quality elements (47 methods)

Brief summary

Benthic invertebrates (Table A1 in the Annex). Data are acquired by multi-habitat-
sampling al wadeable areas close to the rivers banks. Alternative lechniques are airlift
or grab sampling, or the additional hand-picking of animals from slones. The level of
taxonomic identification differs among methods: More than half of the countries deter-
mines the sampled organisms to species-level, the rest identifies to the taxonomic level
of genus or family. All assessment methods focus on the detection of general degrada-
tion and/or organic pollution. The selected assessment metrics are generally similar to
those for the assessment of smaller rivers (e.g. number of EPT taxa, saprobic indices,

Average Score Per Taxon).

Phyfobenthos (Table A2): Except for Austria, Germany and Slovakia all countries
only use diatoms in the assessment of the river phytobenthos. Slovakia additionally
considers the occurrence of filamentous bacleria. Samples are generally acquired by
scraping the surface of 5 to 10 stones at the river banks. In the Dutch method diatoms
are sampled from reed stems. The number of valves identified for the assessment dif-
fers among countries and ranges from 200 to 500. All methods focus on the impacts of
eutrophication, some also include the appraisal of organic pollution or general degrada-
tion. Amongst the varous assessment metrics the Indice de Polluosensibilité Spéci-

fique (IPS; Descy 1979) is most frequently used.
Fish Fauna (Table A3): Data on fish species are acquired by electrofishing along the

banks by boat, or confined to wadeable stream areas. Beam ftrawls, nets or hy-

droacoustics are occasionally used. The fish status is assessed by multi-metric indices
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covering various community aspects such as habitat-, feeding- and age-guilds, sensi-

tive taxa and migration indices.

Macrophytes (Table A4): Macrophyte taxa are surveyed by different techniques.
Most countries record the macrophyte occurrences at 100 metre sections close to the
river banks. The Dutch method pools the data obtained from 6 to 20 survey stretches
within a water body. In Slovakia the length of the river surveyed for macrophytes
amounts to 1 kilometre. Also plant groups included in the assessments differ among
countries. All methods survey vascular plants, most methods additionally record
mosses and stoneworts. Macroalgal data are acquired only by Slovakia and the United
Kingdom. Each country uses a different set of biological metrics to assess eutrophica-
tion impacts, hydromorphological impairment or general degradation. Macrophyte
growth forms are evaluated by the Flemish and British methods. Only Germany and the
Netherlands combine the macrophyte results with the outcomes of the phytobenthos

assessment.

FPhytoplankton (Tahle A5): The phytoplankton assessments are based on seasonal
means of samples taken once or twice per month from April to September/October.
Sampled organisms are identified to genus or species-level. All methods evaluate the
concentration of chlorophyll-a. Species composition is considered by assessing the
proportions of various taxonomic or functional groups in the planktonic community (e.g.
share of Chlorophytes or Cyanophytes), and applying specific sensitivity metrics (e.g.
the Type-specific Index Potamoplankion TIP; Mischke & Behrendt 2007).

Definition of reference conditions

The ecological quality is assessed against reference conditions that resemble the
hiological communities at near-natural state. The WFD specifies three general ap-
proaches to derive biological reference conditions: (1) spatially based techniques using
existing sites, (2) modelling, and (3) expert knowledge. Since large rivers are generally
among the most degraded ecosystems worldwide (Dynesius and Nilsson 1994) and
highly modified in the densely populated countries of Europe (e.g. Van Looy et al.
2008), pristine conditions no longer exist. Thus, most countries referred (at least partly)
to expert knowledge in defining reference conditions for their assessment of very large
rivers (Figure 2). Some methods are based on theoretical reference values gained from
(re)constructing the biological communities that reflect potentially undisturbed condi-
tions (e.g. Schaumburg et al. 2004). In other cases experts directly defined the refer-
ence values on the scale of the assessment metrics (e.g. Vanden Bossche & Usseglio-
Polatera 2005, Gabriels et al. 2010). Schéll et al. (2005) established the reference state

regarding the share of potamal invertebrate species occurring at the water body.
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Expert knowledge |
Least Disturbed Conditions |
Historical data |
Modelling (extrapolating model results) |
Existing near-natural reference sites _.
a 5 10 15 20 25

Figure 2 Mumber of methods referning to various technigues of defining reference condi-
tions for large rivers (42 methods, multiple answers) (data taken from Birk et al. 2010)

Spatial reference approaches in large river assessment were mostly based on sites
in least disturbed conditions (sensu Stoddard et al. 2006). Some countries defined
abiotic criteria to screen for minimally degraded sites (e.g. Borics et al. 2007, Munne &
Prat 2009, Vehanen et al. 2010). Others seleclted the besl biological conditions of all
available siles to fix the reference values ("best-available”™ approach; e.g. Rolauffs et al.
2003). Few methods referred to the use of historical data or modelling. Historical data
were moslly consulted for the definition of fish reference communities (e.g. Kovag
2008, Schotzko et al. 2010). Modelling approaches included the extrapolation of bio-
logical reference values from pressure-impact-relationships {(e.g. via nutrient emission
models, Mischke & Behrendt 2007).

Several methods do not hold reference values specific to very large rivers. The in-
vertebrate methods of Estonia and Finland, for instance, derived references from exist-
ing near-natural sites at rivers mainly below 10,000 km® catchment area. The site-
specific models of the British methods are calibrated at smaller water bodies as only
few very large rivers occur in the United Kingdom. River size is irrelevant especially for
the definition of diatom reference conditions. Table A6 in the Annex provides an over-

view of the approaches to define references.

Ecological cluss houndary setiing

All assessment methods classify the ecological status of waler bodies by one of five
classes ranging from high to bad quality. Class boundaries are expressed as Ecologi-
cal Quality Ratios (EQR). In most national classifications boundaries were set by equi-
distant division of the EQR gradient, reflecting the (anticipated) continuous response of
the biological elements to anthropogenic pressures (Figure 3). The high-good boundary
wias often defined by referring to the biological status at sites in least disturbed condi-
tions. Other approaches comprised the calibration of the ecological classification
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against pre-classified sampling sites {e.g. Breine et al. 2006). The boundary setting of
few methods was based on discontinuities in the relationship of human pressures and
the bioclogical response. Paired metrics that respond in different ways to the influence
of pressures were also used (e.g. Willby et al. 2009). A more detailed description of the
national boundary settings is given in the Annex (Table AT).

Equidistant division of the EQR gradient

High-good boundary derived from metric variahility at
sites in Least Disturbed Conditions

Calibrated against pre-classified sampling sites

Using discontinuities in the relaticnship of
anthropogenic pressure and the biological response

Lising paired metrics that respond in different ways to -
the influence of the pressure

0 5 10 15 20

Figure 3. Number of methods using various approaches to define the ecological status
classes (38 methods, multiple answers) (data taken from Birk et al. 2010)

Coverage of WFD indicative parameters

To assess the ecological status the WFD stipulates the coverage of certain parame-
ters indicative of the biological quality element. Moreover, a combination rule to com-
bine parameter assessment into full BOE assessment has to be defined (Schmedtje et
al. 2009). Table 2 briefly presents the results of a preliminary checking of the national
methods' design, pointing at possible issues of WFD compliancy. The presented out-

comes require further discussions with the individual Member States.
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Table 2: WFD compliancy issues of large river methods

BQE Country Problem
Austiia The rivers Danube, March and Thaya are only assessed by Saprobic Index, i.e. the
L parameters richness and diversify are not covered.
Berthic invertebrates . . . .
Spain (Catalonia) IBMWP index does not cover the parameter abundance. To be clarified.
United Kingdom Assessment does not cover the parameter abundarce.
Austria Worst case-Compenent-masrophidesishot-assessed:
Estonia Component macrophytes is not assessed.
Finland Component macrophytes is not assessed.
Hungary Component macrophytes is not assessed.
Macrophytes and Slovakia worst case
Phytobenthos Slovenia average (eutrophication modules)
Spain Component macrophytes is not assessed.
Belgium (Wallonia)
Gemany Component macrophytes is not assessed.
Italy
. Lithuania Assessment does not cover the parameter age structure.
Fish Fauna
Netherlands Assessment does not cover the parameter age structure.
Belgium (Flanders) worst case
Macrophytes Slovakia worst case
United Kingdom worst case
Belgium {Flanders) Planktonic blooms are not considered.
Gemany Planktonic blooms are not considered.
Phytoplankton Hungary Planktonic blooms are not considered.
Slovakia Planktonic blooms are not considered.

Generally problematic = Ute Mischke
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Abstract Different national assessment concepls
impede the harmonization of river quality classifica-
tions using macrophytes in Europe. This study
describes a procedure to identify similarities between
the national methods for ecological quality assessment
of Austria, Belgium (Flandess and Wallonia), France,
Germany, Great Britain and Poland. Based on an
international data set covering three Europesn stream
types we identified sites commonly assessed as high
status by most methods. A mean index derived from
averaging the national assessment results per stream
site was then correlated with the abundance of cach
macrophyte taxon. We defined common macrophyte
indicator scores using these cocrelation coefficients.
This enabled the description of type-specific macro-
phyte communities under near-natural and degraded
conditions, and the development of & common metric
(mICM) that was correlated with all national methods,
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The weaker relations of the Flemish and German
methods were improved by adjusting national indicator
scores of selected macrophyte taxa that deviated from
the common indicator scores, The analysis of common
high status sites provided mICM reference values, This
study offers a gemeral approach to harmonize the
national assessment methods foe biological elements of
any waler category.

Keywords  IntercalibratGon - Common metric
European Water Framework Directive -
Common stream type - Reference community

Introduction

River macrophyte communities are determined by the
characteristics of the local habitat in which they
occur, namely Lght availability, cument velocity.
sediment pattens and nutrient supply. Biogeograph-
ical zone, catchment geology and stream hydrology
establish the large-scale framework influencing
occurrence and abundence of macrophytes {(Lacoul
& Freedman, 2066). Since most of these local factors
are susceptible to anthropogenic alteration, macro-
phytes are potentially effective bioindicators that
respond 0 variows human pressures such as physical
stream disturbance and alteration (Baattrap-Pedersen
& Riis, 1999, 2004, O'Hare et al, 2006), river
pollution {Schneider & Melzer, 2003: Hilton et al.,

& Springer
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2006; Szoszkiewicz et al., 2006a), disruption of the
riparian integrity (Ferreira et al., 2005) oc general
deterioration (Sand-Jensen et al,, 2000), In sununary,
these studies reveal some general patterns of com-
munity change under human influence: Anthropo-
genic disturbance fosters a decline in species richness
especially of submerged macrophytes, the reduction
of oligotrophic and farge, slow growing species,
leading to fragmentation of populations and rare
species threatened by extinction, and [avours macro-
phyte taxa with high growth capacity and efficient
dispersal.

Aquatic plants are an important influence on the
ecology of rivers (Sand-Jensen, 1998). As a major
source of primary production they interact directly
with higher trophic levels in a varety of ways; they
directly or mdirectly determine the level of physical
habitat support for macroinverebrates and fish,
and exert a significant influence on the efficiency
and spatial vaniation in transport of both water and
sediment (Dawson, 1978), as well as regulating fluxes
of key nutrients (Kleeberg & Heidenreich, 2004).
Combined with benthic microalgae, macrophytes
thus form an obligatory clement in the monitoring
of ecological river quality as stipulated by the EU
Water Framework Directive (WFD) 2000/60/EC
(European Union, 2(00). For discrete stream types
the taxomomical composition and abundance of
macrophytes are appraised by biological assessment
methods, The statos observed at the monitored river
stretch is compared to the status expected under near-
nuturzl conditions. The resulting Ecological Quality
Ratio (EQR) evaluates the river gquality in a score
ranging from O (worst status) 1o 1 (reference status).
This range is divided into five classes of ecological
quality: high, good, moderate, poor and bad.

The WFD requires that all water bodies should
attain good ecological status within the near future,
However, countries obliged to fulfil these require-
ments are upplying differcnt assessment methods. To
achieve & common level of ambition in reaching the
WFD’s objective good ecological status is harmo-
nized through the so-cailed “intercalibration exer-
cise” (Heiskanen et al., 2004). The specific challenge
of this exercise is 1o calibrate the national mtespre-
tations of good ecological status. Although the WFD
provides general guidelines for the high, good and
moderate quality status in the form of ‘normative
definitions’, the practical implementation of these

&) Speinger

definitions has to be compared between the various
countries.

For benthic diatoms (Kelly et al., 2004) and benthic
invertebrates (Bennett et al,, 2010) the national
assessment methods were intercalibrated by the use
of common metrics (Buffagni et al,, 2007) These
metrics allow the national definitions of good ecolog-
ical status to be compared across different countries
and stream types. Common metrics tuke advantage of
similar assessment principles that all national methods
share. For instance, anthropogenic pressure generaily
causes a decrease of taxa richness in invertehrate
communitics, making the total number of taxa a
suitable common metric (Buffugni et al., 2005)
However, Birk et al, 2006) repocted on difficulties in
finding common metrics for the intercalibration of
river macrophyte methods. They identiied differing
nationa! method designs: The German and Dutch
classifications integrated the concept of stream type-
specific macrophyte communitics into assessment, the
latter with a Strong focus on taxa richness © evaluate
community completeness (Schaumburg et al., 2004,
Van der Molen & Pot, 2007). On the contrary, the
British and French appraisals were derived from a
globul list of indicator species and related to stream
types by defining near-natural reference values
(Holmes et al., 1999; NF T90-395:2003). In the
analysis of Birk et al, (2000) all methods except the
Dutch were significantly related to the gradient of
nutrient enrichment. The Dutch method showed best
respomse to a combined gradient of physico-chemical,
hydromorphological and land use parameters.

These fundamental differences raise the question,
of what, if any conceptual similaritics exist between
the river macrophyte classifications of different
countries. Expert discussions confirmed a common
notion of type-specific macrophyte assemblages at
high ecological status (Birk et al, 2007). Motivated
by this finding, this study investgates whether this
common notion can be empirically defined and
captured through a bespoke common metric. In
particalar, our study is based on the following
hypotheses:

¢ Certain macrophyte assemblages that occur in a
compxm strean type are classified in high quality
status by the majority of national assessment
methods, regardless of the country of arigin of the
site,
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o These assemblages include species that are
regarded as indicators of near-natural conditions
across national methods.

¢ Following this concept. indicators of general
disturbance can also be identified based on data
from sites that are commonly classified in poor or
bad status,

These hypotheses were tested by applying seven
national macrophyte assessment methods o an mter-
national data set that covered three European stream
types. We correlated the abundance of individual
macrophyte taxa with the average national EQR per
survey and thos extracted indicators of a common
high or fow quality status, Based on these outcomes
we

(1) described the macrophyte assemblages of each
stream type under near-natural and degraded
conditions.

(2) developed a common macrophyle metric
expressed as a continuous variable and related
it to the national methods,

(3) proposed amendments to certain national meth-
ods in order to improve their relationship with
the common metric and

(4) identified type-specific reference values that
allow the conunon metric scores (o be expressed
in the format of an EQR,

Methods
Data basis

In this study data on taxonomic composition and
abundance of river macrophytes were used. Sampling
sites were located on rivers belonging 10 theee
common stream types (ECOSTAT, 2004) that were

shared by 13 countries in Central and Western Europe
and the Baltic region (Table 1). The common stream
types were delineated by their altitude, carchment
size, geology, substrate composition and alkalinity.
The types covered (i) small, sandy or (ii} medium-
sized streams in the lowlands and (iif) small streams
in the mountains. These delineations matched with
most of the national macrophyte typologics used in
quality assessment. Only Flanders and the Nether-
lands subdivided their lowland streams mainly mto
regional variams,

In total, 609 macrophyte surveys were provided by
the countries listed in Table 2. The data originated
from national monitoring programmes or scientific
projects (e.g. Furse et al., 2006). Countries applied
national macrophyte survey protocols that were in
line with the requirements of the Buropean Standard
EN 14184:2003. Representative nver stretches weee
visually inspected during the growing season (June to
September) by wading, diving or boating, using rake,
grapnel or aqua-scope where necessary (Birk et al.,
2007), Representative sites spanned about 100 m of
river length.

The macrophyte abundance was recorded in differ-
ent scales (Table 3). Most countries specified the
abundance as relative coverage of the surveyed area.
Per cent values were graded into five, seven or nine
classes, The Austrian method combined the number of
single plant records per surveyed section and the plant
quantity per habitat following Kohler (1978) in a five-
class scheme. Germany estimated the plant quantity
(Melzeretal., LU86) inone of five different clusses. The
Dutch abundance data were given in various scales
(Braun-Blanquet, 1928, Tansley, 1946),

National assessment methods

Seven countries participated in this exercise with their
national assessment methods (Table ). Most methods

Table | Characten of the o types
Common stream type Type Catchment Altiade (m)  Geology Channel substrate Alkalinity
abbreviation  area (km’) {meq}
Sandy lowland brooks RCI1 10-100 <200 Sihiceous  Sand >l
Siliceous mountan brooks rRC3 10-100 200-800 Siliceons Boulders, cobbles <04
and gravel
Medium sized lowland streams  R-C4 1001000 <%} Mixed Gravel and sand >2

@ Springer
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Table 2 Number of macrophyte surveys used in the analysis,
listed per conntry and common stream type

Stream type Country Number
of
surveys

Sandy lowland brooks Belgium 105

(Flanders)
Belgum 1
(Wallonia)
Denmark 13
Germany 38
Lawia 135
Lithuania i
Netherlands 14
Poland 11
Total namber 200
Sthceous mountan brooks  Austna Rl
Belgium 43
(Wallona)
Czech Republie 13
France 78
Germany 81
Great Britain 33
Total number 279
Madinm-sized lowland Belgium (Flanders) 13
sireams Denmark 4
Germany 32
Great Britan 3
Latvia 29
Lathnania 9
Laxemburg 3
Netherdands 8
Poland 27
Total namber 130

focussed on the assessment of specific human pressure
(Austria, France, Great Britain, Poland, Wallonia), The
principal component of this approach was formed by a
list of indicator taxa graded by their response, mainly to
nutrient enrichment. Numerical assessment results
were obtained by computing a sensitivity metric, i.c.
the average score of indicative species weighted by
their abundance. In the casc of the Austrian, French and
Wallonian metrics, this also included a factor consid-
ering the taxon’s ecological amplitude.

The Flemish and German methods were oriented
towards the indication of non-specific anthropogenic

&) Speinger

disturbunce. Besides sensitivity measures, these
methods considered additional metnics, such as
richness of macrophyte growth forms, or taxa rich-
ness and dominance. The basic clement of the
German Reference Index (RI) was the type-specific
definition of reference and non-specific disturbance
indicating taxa. The RI was a numerical expression of
the relation of both response groups at a river site.
The supplementing assessment criteria directly con-
tributed o the score of the RL The Flemish method
integrated three metrics in the appraisal of ecological
status by the “one out-all out™ principle: The type-
specific index for water vegetation, the perturbation
mdex for water vegetation and the richness of various
growth forms, Based on the experiences gained in
carlier intercalibration studies (Birk et al., 2007) the
assessment of macrophyte growth form was not
considered in the main analysis. However, we
additionally tested the performance of the Flemish
method including the growth form metric.

Intercalibration analysis

Preparatory steps of the intercalibration analysis
comprised the harmonization of the macrophyte
taxonomy, especially resolving synonyms arising
from national differences in taxonomic nomenclature,
Furthermore, the abundance data were converted
from the national into a standard intermational
abundance scale {Table 3). The national metrics were
applied to the macrophyte survey data, Using the
national stream type-specific reference values all
metric results were trunsformed inte EQRs. The
ecological quality of each survey was classified
according to the national methods. Those surveys
were identified that the majority of methods classified
in high status and which none of the methods
classified in moderate or worse stats, These are
henceforth referred to as “common high status sites™.

For each common stream type the values of the
national EQRs were nommalized to a scale ranging
from O to 1. These normalized values were then
averaged for cach survey. In the case of the two
Flemish sensitivity metrics the lowest value per
survey was taken (“worst case™) according to the
national protocol (Leyssen et al., 2(K5). As a result, a
mean index score was assigned to each survey that
was composed of the average of the normalized
national metric values, Each national metric therefore
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Table 3 Convession table of national macrophyte abandance ¢lasses into the internarional abundance scale

Country Internationn] abundance scale

1st class 2nd clas 3rd class 4th class Sth class
(rame) (occamonal) (frequent) (abundant) (dominant)

Austria 1 2 3 1 5

Belginm (Flanders) 1 2 3 4 5 6 7

Belguum (Wallonia) 1 2 3 1 5

Czech Republic 1 2 3 1 5

Denmark 1 2 3 4 5

France 1 2 3 4 5

Germany | 2 3 4 5

Great Britain Poland 1 2 3 4 5 6 7 8 9

Latvia ! 2 3 4 5

Lithuania | 2 3 Kl 5

Luxemboury, 1 2 3 4 5

The Netherlands (Broun-Blanguet. 1928) | 2 3 Rl 5 6 7 8 9

The Netherdlands (Tansley, 1946) 1 2 3 4 5 6 7 8

Table 4 National assessment methods usang macrophyles in nvers

Country Name of method Intescalibrased assessment metrics) Relevant stream type(s)  Literature

reference

Austna Austnian Index for Smgle metne combuming ecological Silicenus mountain BMLFUW

Macrophytes in Rivers preference and abundance brooks (2006)
(AIM Rivers)

Belgium MAFWAT (Makrophyten (1) Type specific index for water Sandy lowland brooks, Leyssen of al.

(Flandess) Waterlopen) vegetation (TSw) Medinm-sazed Jowland  (2005)
(2) Perturbation index (organic pollution, stroquns
eutrophication) for water vegetation (Vw)

Belgium Indice Biologique Single metric combining occumrence Siliceous mountain NF T90-
(Wallonza),  Macrophytique en (indicator value pes taxon), ecological brooks, Medium-sized  395:2003
France Riviere {IBMR) amplitude and abundance lowland streams (only

France)
G v D h Inlex relating Species Resy Groups Sandy lowland brooks,  Schaumburg
Bewertungsverfahren fiilr  (Reference, Disturbance, Indifferent) plus  Siliceons mountain et al, (2006}
Makrophyten und additional criteria for Siliceons mountain brooks, Medivm-sized
Phytobenthes (PHYLIB)  beooks: ackification medule; medinm- lowland streams
sized lowland ev ber
of submerged taxa, ratio of Myvnopiodim
spicatum and Ranuncidis sp.
Great Britain  River Nutnient Macrophyte  Single metric combining occumence Siliceons mountain Willby et al
Index (RNMT) (indicator value per taxon) and abundance  brooks. Medium-saized  (2009)
lowland streams

Poland Macrophyte Index for Single metric combining occumence Sandy lowland brooks,  Szoszkiewicz

Rivers (MIR) (ndicator value per taxon) and abundance Medmm szed Jowiand et al
streams (2006h)

had an equal contribution (o the mean index score,
the latter representing a global gradient of ecological

quality.

In the following step this mean index was corre-
lated with the abundance of cach macrophyte taxon

recorded in the surveys using the intemational

@ Springer
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abundance scale and including zero abundunce (ie.
absences). The linear relation of taxa abundance to
the mean index was quantified by Spearman’s
coefficient of correlation, The analysis yielded a
coefficient for each taxon and comprised & spectrum
of values identifying faxa correlated—either posi-
tively or negatively —or not correlated to the average
national assessment results.  Positive  correlations
indicated an increase in abundance with increasing
mean mdex values (Le. mcreasing qualityh, whilst
negative correlations indicated an increase in aban-
dance with decreasing mean index values {i.c.
worsening quality).

We used the correlation coefficients o define
taxon-specific indicator scores. These scores were
assigned only 1o taxa records at species level except
for selected algae and mosses. Taxa with only one
record in the database or typically riparian taxa. such
as Filipendula uimaria, Ranunculuy vepens of Urtica
dioica, were given no indicator score. We rescaled
the coefficients of scoring taxa based on the maxi-
mum or mmimum correlation separately for euach
common stream type. For mstance, if the range of
correlation coefficients was from —0.3 10 +0.5 we
rescaled from —0.5 to +0.5 which produced an actuzl
range running from —0.6 10 +1.0 with a zero score
coinciding with a zero correlation. The indicator
scores  were used in a common type-specific,
weighted average metric, the “macrophyte Intercal-
ibration Common Meftric” (mICM) following the
terminology of Buffagni et al. (2005):

21 E {xi + abdv)
mICM, = -——-—-—2 B,

where mICM, was the macrophyte Intercalibration
Common Metric valwe of o survey at the common
stream type x, s; was the taxon-specific cormrelation
value of the ith taxon and abd; was the international
abundance class of the ith taxon.

The mICM was plotted against each national
mefric per common stream type. Linear regression
maodels were applied, and the resulting coefficients of
determination (R°) were checked. In case of R” values
<0.5 we compared the mICM scoring taxa list and
the national indicator list. Obvious discrepancies
between both lists were adjusted by proposing small
amendments to the scoring ol species within the
national lst. However, we focussed only on thaose

&) Speinger

amendments that allowed for an increase of the R’
value =0.5 in the regression analysis. Furthermore, to
demonstrate the performance of the Flemish method
including the growth form metric the mICM was also
correlated with the worst case of the three Flemish
meincs.

In using the average of national assessments as a
globul quality gradient it is of course imporiant that
the variability in EQRs between national methods at a
given site is as low as possible since this source of
uncertaity is ignored when subsequently determin-
ing the correlations between cach species and the
global mean. Thus, a high correlation between a
species and the global mean may not translate o a
high correlation between the mICM and a national
method if different countries diverge widely in their
assessment of ndividual sites. In our study the
coefficient of variation (standard crror expressed as a
percentage of the site mean) averaged from 9 o 29%
in the different river types, with a global mean of
20%. The latter value is usually considered to
represent an acceptable level of precision in ecolog-
ical studies. High vanability in national EQRs will be
reflected in low levels of relatedness of national
methods, This issue must therefore be addressed
before any harmonization of national classifications
can proceed.

For each stream type we determined the median
mICM value from the pool of common high status
sites. This value served as the common stream type-
specific reference by which the mICM was trans-
formed into an EQR. To characterize the distribution
of mICM EQR values amongst the common high
status sites we calculated the 5th and 10th percentile
valves. Lower percentiles, such as these, have been
widely used in invertebrate classification as a statis-
tical hasis for the lower limit of high status sites {¢.g.
Clarke et ul., 1996),

For the common high status sites in each type we
then prepared a narrative describing the hiological
assemblage, drawing on available pressure data,
published accounts of the autecology of mdividual
taxa or the general response of aquatic vegetation to
pressure gradients (e.g. Butcher, 1933: Haslam, 1978;
Riis et al., 2000; Demars & Harper, 2002; O'Hare
et al., 2006), and contrasting the assemblage with that
found in sites that were classified by the majority of
countries as heing at poor or bad status, The narrative
description of the biology at common high status sites
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should be seen as an important step in providing a
guiding image of unimpacted biology.

Results
The common metric for intercalibration

For each common stream type Table 5 displays the
list of macrophyle species significantly correlated to
the mean index gradient. In total, 102 (sandy lowland
brooks). 140 (siliccous mountain brooks), and 110
(medium-sized lowland strewms) indicator taxa were
defined. All mdicator taxa and their rescaled indicator
scores are shown in the Supplementary material, The
relationships of the mean index score and the
abundance of three selected species for the mountain
brooks' data set is illustrated in Fig. 1.

Coefficients of determination (R} obtained in the
regression analyses of the national metrics against
the mICM range from (.28 10 0.78. On average, the
British metric is best comelated with the mICM
whilst the German method shows the weakest overall
relationship. Highest " values are obtained in the
analysis of the siliceous mountain brooks. The extent
of correlation between each national method and the
mICM is a reflection of relatively low wncertainty in
the assessment of individual sites as indicated by the
variation in national EQRs.

To improve weak relationships of the mICM with
the national metrics we adjusted the national indica-
tor lists of Flanders {including additional disturbance
taxa in metric Vw for the sandy lowland brooks) and
Germany  (re-scoring of imdicator taxa for the
medinm-sized lowland streams), Both adjustments
lead w coefficients of determination =0.5 in the
regression analysis. Adjustments and results of the
regression analyses are specified in Table 6.

Stream type-specific macrophyte communities
at high and low quality

In total, 111 common high status sites are identified,
with most of these relating 1o the mountain brooks
(Table 7). The mICM median valoes of these sites
show a clear difference, distinguishing between the
two lowland types on one hand and the mountain
brovks on the other. However, the percentiles of the

mICM EQR value distributions are rather similar,

ranging from 0.79 to 0.84. This indicates that the
spread of values is consistently narrow. and that the
unit of turnover of the reference population (~0.2)
would be appropriate for establishing a series of
lower class boundarics. In so far as high status is
defined as representing minimal departure in compo-
sition from unimpacted reference conditions this also
implics that a sufficient degree of convergence exists
between countries in their view of relerence biolog-
ical assemblages, despite the limited number of
contemporary examples to draw upon. A narrative
describing cach stream type at high and low status is
given below.

Sandy lowland brooks

The highest quality sites feature a combination of
submerged rooted aquatic species of which Callitri-
che hamulata, Potamogeion naians and Sparganium
emersum are by far the commonest. Scarcer associ-
ated species, which characterize high status sites
include Poramogeton alpinus, Myriophyllum alterni-
florum, Elodea canadensis, various other Callitriche
spp. and Ranunculus pelranis. Emergent vegetation is
dominated by Phalanis arundinacea, Sparganium
erectum and Phragnires australis, the latter charac-
teristic of high statas sites. There is a range of
moderate- to small-sized emergent specics, of which
Persicaria hydropiper, Myosotis scorpioides, Glyce-
ria fluitans, Berula erecta, Mentha aquatica and
Veronica anagallis-aquatica are the most abundant.
but it is the less frequent elements, such as Card-
amine amara wnd Caltha palustris that are most
characteristic of high status sites, This assemblage is
most likely to be associated with small, active,
mesotrophic, shallow, sand-dominated, clear water,
moderately fast-flowing, partially shaded streams.
The very limited number of characteristic species
suggests that this is a type with several geographi-
cally distinct variants under high status conditions.
With declining quality there is a shift to a commu-
nity dominated by Spargantum emersum, alongside a
range of species that arc absent from or much scarcer
in the highest status sites, including Potamogeton
pectinatus, P. trichoides, P, perfoliatus and P, crispus,
and the duckweeds Lemna minor and L. minuta.
Amongst the emergent species that overlap with high
status sites Sparganium erectum, Persicaria hydro-
piper, Phalarts arundinacea, Phragmites australis,
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mf\;}hs;p:{:lw Stream type Taxen mirme gy n
significantly comelated to Sandy bowland brocks Callitricke amlati 0,457 58
the mean mdex gradient S
(P = D000 Potmopeton trchoides —0.235 38
(Cyp = Spearman rank Lenmno vinda —0.23% 31
correlation coefficient, Rorippa anphibic . 2408 El]
:&Eﬁ?ﬁ&wﬁdﬁzﬁﬂ Potamoegeton perfoliatis —0.244 1z
Lemma minear ~0.334 4l
Frotamegaton peciinais 0338 s
Siliceons mountain brooks Seaparia Medulai 06l &
Racomitrinm aciculare 0,487 a7
Pellie epipyiin 0. 3646 ra
Chiloscypiaa polyanthes 0.363 1z
Brachyike cium plmaesion 0,348 17
Hyocoumiunt anmericwnt 0342 14
Fonsinalls s 0321 73
Hvgrodpmium ochrace 10506 H
Murswpella emarginata 0. 260 g
Brachythe civm rividare 0.237 o
Romorcndus faremale 0,204 11
Sphagnum sp. 0.203 5
Melesira sp 0174 38
Mryropioelhon spicaton 0.1 1]
Riizoclorion sp. —0.20r2 7
(hedpgnniim sp. 0.243 I8
L miner 0. 250 1n
Fonsinalis antipyretion —0.252 144
Agrasis siofonifera —0.257 [
Cladophora sp. —0.262 i |
Flalaris sondinacea ~0.530 113
Ambelystegiom riparium —0.52% B
Medinm-sized Losvland streama Fonsinalis antigereticn 0ARR A3
Hildenbrandia sp. 041G 18
Potamegeton alpinu 0. 206 12
Mentha aguatica 0,242 a7
Chedpgoninm sp. 1. 286 1]
Sogittarie sagittifolia —0. 20 an
Lemma minor —10.504 [
FPotaregeton peciinaiis [1L.523 I

Myvogoris seovpicoides and Bersda erecta are all much
reduced, and are typically replaced by Rowippa
amplibia, Glvceria aguatica, Sogilaria sagiliiiolia
and Alfsmo plantoge-aguaiica, This change in stroc-
ture suggests a shift o silty, stable, eutrophic, slow
Movwing, turbid conditions m managed or regolated
channels with degraded ciparian habitat
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Siliceous mountun brooks

High quality sites feature a combination of leafy
liverworts {(Seapania uhdulans or Chilescyphus pofy-
antfus, and less frequently, Marsupella emarginata
or Jungermannia alrovirensh, ACTOCATPOUS MW0SSES
{most notably Rocemitrdum ociculore, plus smallee
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Fig. 1 Relsticnships between the mean index scores and the
abundance of dwee maorophyts taxa for the mountain brooks*
dals gel :R,.P - Sp:a.nm:n.'s coelficlen of correlation)

quantities of marginal species, soch az Phélenotis
Sfonzana and DNcranella palustriz, Fissidens crazsipes
and F. rufilus), thalloss hiverwonts { Pellia epiphylla),
ard small macroalgae, incloding Lemanea, Oscilla-
teria aad Mougeoma spp. These axa ocour against
a backdrop of cxtensive growths of a range of
pleurocarpous messes, ncleding  Kewmcheste gl
riparicides, Fontinalie sguamosa, F. antipyretica,
Hygrophyprum  ochracenm  (and occasionally A
luridum)y, Brackythecium  rivelare, B, plumosum,
Hycoomium amvoricum, Thamnobiyum alopecunon
and Amblystegiom  faodarile. Vascalar plants are
likely o be restricted to Callitrnche hamdata, plas
eocasional marginal growth of species such Glveera
Muitans, Phalaris arundinacea and Ramocuius flam-
mila. The lavter often ccours aleagside a range of
mire-forming mosses including Sphagaien, Philono-
tis caespitosa and Plagiomeiton wididaren. This 15 an
pezemblage of small, shallow, tobolent, fashyv,
nentral to base-pooer, oligetrophic, vpland rivers, with

a cobblz and boulder subsirate, often with extensive
shiwling by decaduous trees.

Several of these species persist in the lowest
quality sites, most notably Fortnaelis anripyretica
and Hhynchostegium riparioides, but most bryo-
phyies are replaced by Amblystegion riparium or
artached growihs of large green filamenious algae,
such as Cladophora glomerate and Vaxcherla spp.
Channel margins are likely to feasture more extensive
growth of Fhalars anmdinacea, plus Sparganium
erectum and a range of smaller amplubions species,
sach  as  Agrostls sielonifera, Glveeria  fluians,
Verenica beccabumga and Myosotis  scovpioides.
The cover of instream vascular species is generally
small, but may inchode Calintriche hamdata, Ranun-
clis peliatus, Elodea menalll, Poremogeton crispus,
Sparganium emerswm and Ceratophyliion demersum.
Thiz assemblage reflects a shift to more stable,
minderate to slow flowing, fertile condigons, with
reduced shading of the marging and moixed sand-
gravel substzates. Thas chinge 15 thesefoce most hikely
i b associated with a combination of pellution and
siltation from diffuse sources, Aow regulation, chan-
nel realignment and overgrazng.

Medinm-zized lowland streams

High qualiv sies are domunated by two speciss
Fontinalis antpyretica and Sparganium emerswm,
each of which account for 10% of the total plant
cover, Other common and widely distributed in
stream aquatics include Nuphar baea, Elodea canad-
ensis and Amblystegium  ripgriom, plos the red
enciusting  alga Hildembrandia, which iz highly
characteristic of these high status Jowland streams,
A diverss range of pondweed species (sspecially
Potamogeton alpinus, P perfoliatus wnd P nataes,
bt cocasionally P, praclongus or F. gramineus)
ccour  alomgside batrochids, soch as Ranunculus
Suitany and 8. aguariiis, plus Myriophylinm spicatum
and Callirriche hamulare, Marginal vegetation is
dommated by Phalaris arundinacea and Sparganium
erectum. but tiher stand forming species are also
frequently prezent and will melode Scirpus Ezcustris,
Tris prendacorus, Glveeria aguatica and Eguiretum
Jhevigrile. OF the smaller marginal specics Mentha
aguatica. Veronica anagallis-aguarica, Alisma plan-
ge-aquatica, Giycerta fuitans, Berula erecta and
Myvosoris seorpicides are especially well represented,

ﬂ Springsr
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Table 6 Results of the lincar regression analysis of mICM against the national metrics

Stream type Countey R (ong) K iamend)  Specification of amendment
Sandy lowland brooks Belgium (Flanders) 028 (0.21) 050 (0.24)  Additional distarbance indicatoes in
metic Vw: Nvmphoides peliata,
Povamageion berelgoldii, Poramogeton
crispus, Poramegeton perfoliatis,
Rovippe amphabia, Sagiaria
saginifolia. Sparganim emersum
Gemany 055 - -
Poland 0.62 - -
Siliceons mountain brooks Austria 074 - -
Belgium (Wallonsay 077 - -
France 076 - -
Genmany 054 - -
Great Brtamn 0.78 - -
Medium-sized lowland streams  Belgium (Flanders) 056 (002 - -
Germany 017 .59 Rescoring of indicator taxa: Foantinali
antipyretica (Reference ), Lemna minor
(Disturbance )
France 058 - -
Great Britain 062
Poland 058 - -

R’ (onig.): coefficient of determination using national index with oeginal indicator taxa list; R (amend. )! coefficient of determination

using national index with amended indcator taxa list; 87 values in brackets: coefficient of det

fOrm AsSCSsIent

ncluding Flemish growth

Table 7 Number of common high statas sites (N), mICM refesence values (REF), and 5th and 10th percentile values of the mICM

EQR distributions

Steam type N REF Sth percentile 10th percentile
Sandy lowland streams 7 015 033 0,84

Sihicecus mountain brooks 63 0.36 079 0.83
Medium-sized lowland streams 2 0.13 080 0.84

All data combined 111 - 079 0.83

and may harbour small patches of various lemnids.
Within the marginal zone Carex rosirata and Lysi-
machia thyrsiflova are uncommaon but are unique to
high stats sites. This is an assemblage of medium-
sized, active, moderate to fast-flowing. shallow
lowland rivers on neutral 1o base-rich geology with
clear, mesotrophic to eutrophic water. A diversity of
substrates occurs, and will inclode a mix of sand,
gravel and umsilted coarser material, The vegetation
itself is a major architect of hydromorphological
diversity. Remnants of this vegetation occur in rivers
in central and north west Burope (e.g. Wiegleb, 1984,
Holmes et al., 1999), but it is only in the less densely
populated countries of north cast Europe that this

&) Speinger

vegetation can still be found with any regularity {(e.g.
Paal & Trei, 20(M; Baattrup-Pedersen et al., 2008),
The most degraded sites are strongly characterized
by Potaniogeton pectinatus, which accounts for 21%
of the total plant cover in common poor or bad status
sites. OF the commoner instream associates Fonrinal-
is antipyvretica, Elodea canadensis and Sparganium
emersum all persist but at greatly reduced cover, and
are likely to be joined or replaced by Potmogeton
crispus, Elodea nuttallii, Lemna minor, Ranunculuy
penicitlatus, Ceratophyllum demersum, Persicaria
amphibia or Zannichellia palustris, plus various large
green filamentous algae, including Cladophora, Rhi-
zoclontum, Vaucheria and Oedogontum, The staws of
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Nuphar lutea and Amblystegium riparium is little
changed in comparison to the highest status sites. The
margins remain dominated by Phalaris arundinacea
and Sparganium erectum with Glyceria aquatica and
Seirpus lacustris as common associates. However, in
place of a range of smaller herbaceous species
Solanum dulcamara, Rorippa amphibia, Saginaria
sagissifolia or Typha latifolia normaily occur. Col-
lectively this assemblage indicates a highly enriched,
stable, sluggish. well-lit environment dominuted by
fine sediment, Such vegetation is often associated
with strcams in urban or intenscly agricultural
catchments, where management and physical modi-
fication of channels and their margins are the norm.

Discussion

Development of a common metric
for intercalibration

Despite superficial differences in national methods
our study confirms a strong underlying view of the
highest and lowest quality sites which can be
extracted as a quality gradient within different stream
types. The mICM thus proves to be a suitable vehicle
via which to compare national classifications of river
macrophytes. Several previous studics have attempted
to compare indicator scores of individual plant species
across different river macrophyte assessment methods
used within Europe {e.g. Szoszkiewicz et al., 2006z;
Schneider, 2007), but such studies have focussed
exclusively on trophic mdices, have generally oper-
ated across types, or within very broad types {c.g
upland versus lowland) and have therefore avoided
issues of benchmarking indices against conceplts of
minimal impact. OfF course in creating an mICM 1o
harmonize different national methods it is important
to understand that this does nol. in itself, legitimize
the use of macrophytes as disturbance indicators, it
merely successfully captures the global trend inherent
in the different national classifications,

In terms of ability to capure the essence of
national methods, except for two out of 13 cases, all
regressions between the mICM and national EQR are
characterized by a coefficient of determinstion >0.5,
thus meeting an important intercalibration criterion
given by Bennett et al. (2010) in the comparison of
benthic invertebrate methods. On average, the mICM

is related more strongly to the national methods than
the common metric peoposed by Birk et al. (2006).
However, compared to the catcomes of a diatom
intercalibration exercise its performance is poorer
(Kelly et al., 2009). This is mainly attributable to the
tow average relation of the mICM to the Flemish and
German methods, underlining their conceptual dif-
ference from the other countrics.

Our approach to developing 4 common metric for
ntercalibration allows differences between methods
to be detected at the level of national indicator lists.
The mICM taxa scores actually represent a lincar
cormrelation with averaged national indicator ratings.
Positive scoring taxa are common indicators of near-
natural conditions. distinguished by an increase in
their ahsolute sbundance with increasing quality,
whilst negative scoring taxa tesd to increase in cover
with declining quality. Taxa with & low correlation o
the mean index are either ubiquitous, indicative of
maderate conditions or are regarded inconsistently
amongst countries. Obvious discrepancies between
the mICM indicator values and the national ratings are
casily ilentified and adjusted. This option provides
the opportunity to harmonize the national methods
by implementing only minor, thus easily justfied
changes, rather than seeking wholesale changes in
class boundaries which politically may be more
difficult to achieve, However, in applying our
approach, it is critical that national methods display
an adequate level of relatedness from the outset
Without this the variation in EQR between different
methods at any given site will be so high that the final
relationship between the mlCM and one or more
national methods may be too poor for the index to
have any practical value in terms of harmonization,

The mICM indicator scores were derived by Spear-
man rank correlation. In selecting this analysis we
assumed that a linear model best describes the distri-
bution of taxa abundance across the quality gradient
represented by the mean index range. Though not
further described in this article we also tested if a
unimaodal approach using weighted averaging of taxa
abundances was a more suitable method to derive
indicator scores. Due to lower correlations of the
mICM with the national assessment methods this
option was rejected. The linear model thus seems to
betterreflect the similarity amongst national sensitivity
metrics that indicator taxa, when ebundant, contribute
proportionally more to the national EQR score,
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We also dismissed altlemative approsches based on
relative macrophyte sbundance data or downweigh-
ting rare taxa {(e.g. the exclusion of taxa occurring in
less than five surveys) since both options also
provided weaker relationships. All national metrics
use absolute instead of relative shundance data 1o
calculate the national assessment results. The indica-
tor scores assigned to rare taxa may be biased by their
intrinsically low occurrence. It is pussible that their
scores would change when using a larger data set
This especially applies to the data sets of the lowland
types that feature very few high quality sites.
However, the better correlation of the mICM with
the individual national EQRSs justifies the inclusion of
rare indicator taxa. And in general, rare taxa are not
likely to play a significant role in intercalibration
anyway, because they are either transient, relevant in
one counlry, or they occur in low abundances and
therefore make a low contribution to the site score in
national assessments,

Stream type-specific macrophyte communities

The identification of common high status sites
confirms our first hypothesis. For ¢ach stream type
several surveys are classified in high quality starus by
most or all of the national methods, The smaller
relative number of such surveys at lowland sites can
be attributed to the generally more degraded condi-
tion of lowland rivers across Europe and emphasizes
the difficulty in finding contemporary examples of
minimally impacted sites on lowland dvers (Baattrup-
Pedersen et al., 2006). The strong linear relation
between the abundance of certain macrophyte taxa
and the mean index supports the existence of
common indicator species. These findings allow
stream type-specific commmumities and their environ-
ment 1o be defined under near-natral and degraded
conditions, as described above.

The method used here for deriving indicator scores
may explain several apparent anomalies in values of
selected species compared with previous reports
concerning lowland rivers. For example, Sparganium
emersum and Elodea canadensis tended 10 be asso-
ciated with higher status sites in both lowland river
types, and were also reported as having a high
frequency in unimpacted lowiand rivers by Baattrup-
Pedersen et al. (2006, 2008); yet, both species are also
regarded as indicators of impact on lowland rivers in

&) Speinger

Denmark {Baattrup-Pedersen & Riis, 2004). Thus,
because our index is based on absolule cover, a
species may decline with decreasing quality, reflect-
ing a reduction in available habitat (whether due to
physical change or expansion of a competitor), even it
the relative contribution of that species 1o the aguatic
vegetation 4s a whole actually increases due o the
decrease in cover or loss of other species. Conversely,
some species that increase in absolute cover in
impacted sites may still be 2 normal and important
yet subordinate component of the vegetation in high
quality sites. For example, Sagirraria saginifolia was
reported to be 3 common species n historical data sets
covering lowland streams in Denmark (Baattrup-
Pedersen et al., 2008); yet, in the UK Sagistaria will
commanly persist in highly enriched and canalized
rivers {Preston & Croft, 1997). It may also be the case
that the national view of some species relates 1o a
specific type of impact. For example, on Danish
streams Sparganium emersum consistently increases
in abundance in response (0 weed cutting (Baattrup-
Pedersen & Riis, 2004). However, weed cutting may
represent a relatively ‘specialist’ impact on lowland
streams on a Buropean scale. A further consideration
is benchmarking of the term ‘impacted'; & moderate
starus site is impacted relative to a high status site yet
is still less impacted than a poor or bad status site.
Labels such as ‘impact” species should therefore be
used cautionsly without qualification, It should also be
noted that other descriptions of the macrophyte
assemblages of unimpacted streams in Europe (c.g.
Baattrup-Pedersen et al., 2006, 2008) have either been
based on very small numbers of sites, have not
followed the same typology as that used here, or have
not drawn sites from the same population of countries.
Comparisons may therefore be of limited value.
Many species identified here as being strongly
associated with unimpacted conditions are consistent
with previous studies, either of contemporary data
sets or of historical change at individual sites {(e.g.
Braithwaite et al., 2006), For example, the decline of
broad-leaved pondweed species in lowland rivers is a
recurrent theme in numerous studics of long-term
change in aguatic vegetation (Sand-Jensen et al.,
2000; Braithwaite et al., 2006: Schiiz et al,, 2008).
Thus, m the medium-sized lowland streams and/or
the sandy lowland brooks Poramogeion alpinus and
P. praclongus have large positive mICM values.
Other species, such as Poramogeton pectinalus,
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Ceratophyllum demersum or Lemna minor. which
tend to dominate in highly enriched or enginecred
sites and therefore attract a low score in all national
methods, are assigned a large negative mICM value
across all the types in which they occur. Meanwhile
several other widely distnbuted species have a
contrasting mICM value in different stream types.
For example, Fontinalis antipyretica, which is often
associated with moderate enrichment, is a negative
indicator in mountain streams, as one would expect,
yet is associated with higher quality fowland rivers
when it occurs in association with other species.

Taking the population of common high status sites
in each type a common value of ~0.8 at the 5th
percentile of the mICM EQR provides some reassur-
ance over the potential utility of our approach and
demonstrates that there 1s sufficient commonality in
interpretation of high status within each aver type for
this view to form a robust basis for testing national
classifications. A Sth percentile of EQR of ~0.8 is
consistent with reference site EQR variability in
invertebrate-based classification tools, such as RIVP-
ACS (Clarke et al., 1996). It also lends itself to a
statistically based placement of cluss boundaries
from High-Good, down to Poor-Bad, at unit intervals
of 0.2,

Integrating additional aspects of national methods

Growth form metrics add a new dimension to macro-
phyte-based classification which departs strongly from
structural assessments in which the indicator value of
individoal taxa takes priority. Thus, species which
share the same growth form may have very different
indicator values (and will thus tend to have different
mICM  scores), whilst other species repeesenting
different growth forms may have similar indicator
values, Further sty is required to determine how best
tointegrate clements of national classification methods
not shared by other countries within the approuch
presented here. Thiebaut et al. (2002) reported that the
performance of diversity-based measures was gener-
ally inferior to trophic indices for use in macrophyte
classification of rivers. However, Willby et al. (2009)
argued that some form of diversity index was desirable
within classification in order to ditferentiate between
results based on duta of contrasting biological quality,
and also to better reflect physical habitat heterogeneity.
In this regard the effect of taxon richness on the mICM

scares especially amongst common high status sites
will need to be further mvestigated in the continuing
intercalibration work.

Conclusions

This study represents an impaortant contribution to the
intercalibration of river macrophyte classifications in
Furope. It defines common reference conditions for
three widespread stream types and provides @ means
w compare the good ecological status of national
methods, Furthermore, this study offers a general
approach to harmonize the national assessment
methods Tor biological elements of any water cate-
gory. Based on the differing national assessments of
simifar transnational ecotypes the approach reveals
the common ground of national quality classifica-
tons. Basic ¢lements are a biological data set that is
compatible with the application of a range of national
methods, the emergent common high status sites and
the mICM indicator list.

The description of the ecotype-specific communi-
ties and their environmental conditions goes beyond
these outcomes, It amalgamates the national notions
of biological communities at high and bad quality
status on which national methods are contingent, and
establishes an international guiding image that is not
influenced by national specialities or biogeographical
differences. This image will be of crucial importance
in the follow-up process towards harmonization of
ceological quality classification.
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