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Makrozoobenthos (MZB) DWA(./

Klara Konzepte. Saubere Umwell.




Vorteile des Makrozoobenthos DWA-/

* Mit dem blof3en Auge sichtbar (>1 mm)
* Hohe Diversitat, in D ca. 4.600 Arten
» Okologische Anspriiche (Autdkologie) gut untersucht

Ephemera danica Miiller, 1864

>| Locomotion: Burrower |

>| Microhabitat: Sand (Psammal) |

Habitat: Lowland streams and
rivers, rich mid-mountain streams

Feeding type: Collector, filterer

Adult's demand: Landmarks for
swarming

Indication of impact: Oxygen
depletion, acidification
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Autokologische Datenbanken DWA(J

lara Konzepte. Saubere Umwelt.

Member of the

wwwifreshwaterecology.info PO\ \6 R W % =)o mation

The Taxa and Autecology Database for Freshuwater Organisis _D' atform
Login
Welcome
Username
et Welcome to the freshwaterecology.info database. Here you can find autecological characteristics, ecological preferences and biological
- traits as well as distribution patterns of more than 20,000 European freshwater organisms belonging to fish, macro-
Login invertebrates, macrophytes, diatoms and phytoplankton.
Search The ecology data feature distributional parameters (e.g. ecoregional distribution or endemism, etc.), regional parameters (e.g.
» Fish stream zonation or altitudinal preference, etc.), habitat parameters (e.g. temperature or substrate preference, etc.) or life related
» Macro-invertebrates parameters (e.g. feeding type or life duration, etc.) and others. All ecological parameters can be individually combined and queried.
» Macrophytes
»
» Phytoplankton Organism groups

» Quick search
» Taxa Entry Tool (TET)

» Taxa Validation Tool (TVT) (
Info { , K

» Terms of use (citation)

» About the database

) —_—
» Content overview

»Experts ﬂls’/b macyo-tnwvertebrates mau‘op@/tes Wfop(an/ctom

» News archive
» Home Query your preferred organism group. Query more than one ecological parameter. Define special interests and features.

Help Tools

» How to use the database
» Abbreviations/explanations ( * standardised taxa validation
» Database management K \f fd/Xﬂ,an W &XPO/’ZL
= e
z) h e VX
* o=}
Database info Find your freshwater organism and its ecological preferences (» Quick Search).

Last database Create your standardised taxalist for each of the organism groups and enter data for up to 230 samples (» TET - Taxa Entry Tool).
update: 24.10.2016 Upload your taxalist, validate it and export your taxa including selected ecological parameters (» TVT - Taxa Validation Tool).

Registration

» Registration q[,a/c/c seart C/L

» Forgot password

Database version: 7.0 -
10/2016

Last update: 08.01.2018

News
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Vorteile des Makrozoobenthos DWA(

* Mit dem blof3en Auge sichtbar (>1 mm)
* Hohe Diversitat, in D ca. 4.600 Arten
 Okologische Anspriiche (Autokologie) gut untersucht

« Bewertung seit uber 100 Jahren: Saprobienindex
« Gute Indikatorfunktion
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Indikatorfunktion DWA */

« Saprobienindex: organische Belastung

* \Versauerungsindex

» Fauna-Index: Morphologische Uberformung

* Rheo-Index (Banning): Stromungsverhaltnisse
« Salinitatsindex

« Schadstoffakkumulation (z. B. Muscheln)

« SPEAR: Pestizide

* Verhaltensanderung: Schadstoffe
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Nachteile des Makrozoobenthos DWA -

« Hohe Diversitat = Artenvielfalt = Bestimmung
anspruchsvoll

* Viele Gruppen nur von Spezialisten bestimmbar
(z. B. Oligochaeta, Diptera, Coleoptera)

* Operationelle Taxaliste enthalt daher ,nur” ca. 1.100
,<allgemein® bestimmbare Taxa (Stand: 2011)

 Interpretation der Taxaliste und Bewertungsergebnisse
anspruchsvoll =» sehr gute okologische Kenntnisse
erforderlich
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Probennahme

DNA BARCODING
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DWAL

Referenzzustand

Modulare Bewertung

. - Bewertungs-
Informationen Uber J—» &
. Formel
saprobiellen Zustand

Artenliste-‘—b Informationen Uber mmm——p | BEWertungs- —p| Okologische

die Versauerung Formel Zustandsklasse

Informationen Uber .| Bewertungs- /
sonstige Stressoren Formel

Handlungsbedarf
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Drei Module DWA \ 4

< Modul Saprobie >
<Modu| VersauerunD
@dul Allg. DegradatiD
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Drel Makrozoobenthos-Module DWA \

< Modul Saprobie >
<Modu| VgauerunD
@dul Allg. DegradatiD
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Multiple “Stressoren”

Percentage of water body area/length

Stressoren = Pressures + States

40 A

35

N = 69,073 water bodies  BLakes

B Rivers
O Transitional waters

O Coastal waters

Six categories: Point, Diffuse, Hydrology, Morphology, Continuity, Other

1 2 3 4 5
Number of pressure categories (co-)acting
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63% multipel belastet
* Seen=45%

* Flusse = 70%

e Ubergangsgew. = 81%
 Kustengew. =42%

Quelle: WFD WISE Reporting Data 2016 —
Preliminary results, 25 Member States,
August 2017
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Missing Link

Monitoring

DWAQ

Klara Konzepte. Saubere Umwelt.

Bewertung MaRnahmen

1. Integration der
Belastungen

2. Integration raumlicher
Skalen (MST vs. EZG)

3. Kausalitat unklar
(Wirkmechanismen)
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Integration der Belastungen DWA(J

Klara Konzepte. Saubere Umwe

Punlcte llen

Q uellen Informationen iber
saprobiellen Zustand

Okologische
Zustandsklasse

die Versauerung

[
Informationen tber ‘ r’ Prtungsall
sonstige Stressoren <= ‘

Handlungsbedarf
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Integration raumlicher Skalen DWA(../

Klara Konzepte. Saubere Umwell.

™
A
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Integration rdumlicher Skalen DWA(J

Klara Konzepte. Saubere Umwelt.
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Allgemeine Degradation (EQR)

{
DWA(
Unklare Kausalitat

N =269, R2=0,18

* Nahrstoffe?
(Sekundarsaprobie)

* Pestizide?

* Feinsedimente?
 Wasserentnahme?
« Stauhaltung?

0.0
L
o
o
o
o

% Acker im EZG
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Unklare Wirkmechanismen DU VA e
Hydrologie

| |
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o ? '
Versauerung Mikroschadstoffe

Morphologie
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Diagnosewerkzeuge DWA(J

\lara Konzepte. Saubere

fick v,
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Metrics Diagnose MaRnahmen
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Diagnosewerkzeuge

« EXxpertenwissen

ID_ART|TAXON NAME

4335 Aphelocheirus aestivalis
4380 Baetidae Gen. sp.
4397 |Baetis fuscatus
4419|Baetis sp.
4521 | Caenis luctuosa
4584 Ceraclea sp.
4639 Cheumatopsyche lepida
4642 Chironomidae Gen. sp.
5059 Ecdyonurus venosus-Gr.
5075 Eiseniella tetraedra
5131 Serratella ignita
5237 Leuctra geniculata
5601 Hydropsyche pellucidula
5605 Hydropsyche sp.
5790 Leuctra sp.
5851 Limnius opacus Lv.
5854 Limnius volckmari Lv.
6468 Polycentropus flavomaculatus
6510 Potamanthus luteus
6780 Rhyacophila sp.
6853 Simulium sp.
6886 Sphaerium sp.
6909 Stenelmis canaliculata Lv.
6972 Tanypodinae Gen. sp.
6977 | Tanytarsini Gen. sp.
8142 Hydropsyche incognita
8691 Asellus aquaticus
8736 Oligochaeta Gen. sp.
8831 Turbellaria Gen. sp.
12091 |Limnius opacus Ad.
12121 |Stenelmis canaliculata Ad.
19110 Rhyacophila dorsalis/nubila

2,2
82,9
24,0
29,4
13,1
30,0

2,2
15,3
35,7
10,9

102,5

2,2

6,5
16,3
15,3

268,4

2,2
48,0
39,3
19,6
10,3
24,0

8,7

2,2

9,5

2,2
13,9

o P

=,
b\
3\
A
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Diagnosewerkzeuge DWA \

* Expertenwissen

« Stressor-spezifische biologische Reaktionen
— selten

— Kenntnisse spezifischer Reaktionen der Biologie
derzeit noch lickenhaft = Wirkmechanismen?
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Diagnosewerkzeuge DWA(./

* Expertenwissen

« Stressor-spezifische biologische Reaktionen
— selten

— Kenntnisse spezifischer Reaktionen der Biologie
derzeit noch luckenhaft

« Diagnose uber Bayesische Netzwerke (BNSs)

— probabilistische statistische Modelle als Ursache-Wirkungs-
Netzwerke (Einbeziehung von Expertenwissen)

— bislang kaum in der Gewasserokologie angewandt
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DWAO
BNs in der klinischen Djggnose e

Visit To Asia Smoking Multi p|e
Symptome Visit  1.00) « o | Smoker 50.0 p—
No Visit 99.0 NonSmoker 50.0 : Stressoren
Tuberculosis Lung Cancer Bronchitis
Ursachen Present 1.04) . | . Present 5500 . . . Present 45.0 pmm. |
Absent 99.0 Absent 945 Absent 55.0 :
SN " 4
< y.
— y
Tuberculosis or Cancer
True 6480 . | |
False 935
/’ \; Reaktion des
XRay Result Dyspnea Korpers

Symptome Abnormal 11.0m | | | Present 43.0 |
Mormal  89.0 Absent 56.4 i

The “Chest Clinic” (Lauritzen and Spiegelhalter 1988, J. Royal Statistics Society B, 50/2, 157-194)

Wie grol} ist die Wahrscheinlichkeit, unter einer der Ursachen zu leiden,
wenn er/sie raucht, kurzatmig ist, im letzten Jahr in Asien war und
einen positiven Rontgenbefund hat?
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Okologische Diagnose

DWAC

Wie grol3 ist die Wahrscheinlichkeit eines Wasserkorpers,
aufgestaut und/oder mit Steinschiittungen versehen zu sein?

CART-Analyse
{1}
/dams
—ooo/
\
<1
I
baf| sto
P
<10 >10
Q 80 — Node3£)n-110) 80 — Node4(n=25) 80 — Node 5 (n =9)
860 - ¢ 60 ) 60 |
S 40 8 40 40 o
o) o —T— =
520 , 20+ [ 20 —
O\o 0 — % 0 - — ‘ 0 -
gering mittel hoch

Bewertung des Makrozoobenthos — Tlicken, Konsequenzen, Zukunftsoptionen, Dr. Christian K. Feld, 24. Januar 2018



BN zur okologischen

Ursachen

(O % Arable FP land use

High

Low 56.1% (L]

Medium 32.6% ||
11.3% I EmP

Weirs 1 km above

(O Density ripaian veq...

No 20.5%!
Scattered 14.3%
Jaggy 19.3%
Dense  45.9% K[v

(O German Fauna Index

A3

(@] % Psammal
Low 57.9% (]
Normal28.4% ||| Bad
High 13.8%[l g Poor
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VeryHigh 7]

DW.
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Low a1.4%(J ] Enhanced 13.1% ]
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(& % Shading
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VeryLow
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33.3%|[H]
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3.8%|
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Online-Werkzeug DWA(J

® 0B [y hupsjsmplyshing shinyaps: x Coriplen
= ™ | & Scher | hitos ) simphehing shinyapnso AEACH. madal) g« 3o
' apps [ Dia CATCH [ Die REACH 7 Dia SITE [} Din PP
Reach-scala Diagnosls ~ Reach-scale Prognosis
Fraass indicale b appropriate sTaTem of the following Dngicestie pikat CiaLsa Punmehy Hiund e
ot koo et Benthic invertebrates in You are in the diagnostic analysis
mid-sized sand-bottom : ; 1
Urinein - |n“.l|and rivers of Central Pﬂt&r'ttlﬂ-l @U%B Df ﬁﬂtﬂﬂd!‘ﬂtldl‘l
Europe
Wit I8 the Gra@aruan of GRINENG Cotactan By shesing the agprepriace matric states of
Mn wour  wiber  body, you pan  diagnoss
Pl cauees of duterioratan. Ghose Lirban land uss
Urnera - “Uiknowri®, il @ parboular metn stahes B
et Ivailabie
Based on your Soleclion, the radar piot 10
mun'mmunmnmﬁ sha right diapdays she probabdiies of the Arable ang s Fine wedimant pofiulion
Soapn candsdabe coluses, of bong cousal
Urkervormm i far your mesric slates. Kicik on each cause
o pgel mow details of the  profatsiny .
SirEan. To ncmase vBkERy. you Gan Anstleg der
Eﬂh“, portion of eremal sponimens 4] mw;;;ﬂmm;nymunqm
£ or huht. 5 5 .
T ot "Gl i roskns 4 Wahrscheinlichkeit
Yo With @ 1aBular ouiput of 1N GOuses, in /
decruming andor of 1her protnksiity. Sedect &
the index cand Read mem” far mare Fiparian degradation Laxch. o targe woed (lings]
Indorrmation and hadul ks
| ‘High (-20)
Lew (210)
Weacdium [10-200 Fiow reauchonmpourding Bare mricreamin

High (=208
Urikngram

mummmmmﬂﬂ

Urikengram *

Charsgn the H-wcalw af the adar ot hare ||

™ iot
Bewertung des Makrozoobenthos — Tlicken, Konsequenzen, Zukunftsoptionen, Dr. Christian K. Feld, 24. Januar 2018




Weitere Hinweise zur Diagnose DWA( W

L Y — =4, Chelptan
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Diagnose- und Informationsportal DWA( W,

_" ® [ hupsfsimplyshinygshinyaps . x | i Chelptan

= ™ | & Sicher | httos | simplyshing shinapns. lo FEACH. madsl O & 00
i) Appy (1 Dia CATGH [} Din REACH {7 Dda SITE [} Din PP

Bank reinforcement

What does it mean? )

[ —— |

Bank rnldrodman poles b [mnndy) artificial Struclunes, 1o shabdse stridm Danks
B This 1o meduac oF infebi Dank erosaon. Bank reinfoncsment may conaist al
|'I"hur:| wﬂjﬂ.pnpgnﬂnm GO oo ARt Pilineg [nhenl wals), oraf
more solt matecsls such o woody [ascines. Yel, even inses can be found (o
enfons stradm Danks, aa Bhiry can anfianch bank stability through thal densh oot
Hyabem

Bank [side] eroulon b @ nafural process end 1 key rechanism behind messndedng.
Ending Banky Sonatantly msHeats e raam ooless, enhanoh its Synamica snd
provide (nuiunef} sediment fo the stream sysdem, to fom hablists end balarce he
waciment dynamics (i.e., the ynamics Detasan srosion and depnsition). Bank
renforcemend shifls sedimend dynamics bowards bed fottom] enosdon, thus
lmacking 1o The fong-tsem incieinn of the soresm courss, A7 ths same temae, Bank
habitat divorsity & lorgely dogroded and domimabed by ortificlal faed) substratos.
This can cause dramatic changss in the comprossion of the aguaic faura and fon fe.g. Schmettertng et ak 2001). Rerdorced steeam
suctiors o en resemble erlicial novigefion canals, ond 20 does s Yauna and fora.

What can be done?

T auriwsinr 10 thet cpuast st b concitionad on ancehie quasition: ba th merfoecamant nealy necasaany Cften, Bank edndarcemant can ba
o the s no longer msirsined. Bacaurse of its [rery) siow deciry, the neimiorcement (Fen continues to sdversely impact o sirsam course
IR WOETE OF AR Cecades, alhough not mouitned srrmone. Wheems Dank snlonceenant has acome obaoken, i@ shookd b mmsoea
¥etwere cobbies and biocks belong 1o the nelural subsirale compostion of alreams, rip-rap many be disfocaied fnom (be siream banks to the
traam bostom (provided thas ihe gecloghesd orgin of the materdal matches that one of the tver substrates). f bank minforcamant ks s=il
reguired [ard thiss mantained), alemalive options should be checked. For example, Thard engirea©ing' might bo replaced by rathor “saft
anginasaring’ mathods such as woody inscines or rees, Wioody reinforcemeenm s2nactunes prosvide habimat and sven food 1o the teer bbota
ard honog should bo proformed over sionts, conongle @nd s, Trees: (Bnd riparian vogetation in goneal] ot only can help slabiise sineam
anks {Abermathy & Rutherund 1988}, but also provide shads and CrEaric MaTter 1o e Bysiem.

-

Raferancas:

Abernethy, B. & Ruthectud, | DL {1299} Ouidelnes for Sablising Sireambanks with Piparian Vegetaton, Technical Report 82710,
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Bank reinforcement

What does it mean?
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TOOLS OVERVIEW

Our tools section includes a variety tools covering different areas within freshwater science.

We start with teols for collecting and publishing metodata (» Freshwater Metadatabase and Freshwater Metadata Journalj,
publishing occurrence deta |Z' Freshwater Bicdiversity Dota Portal) and publishing spotial data in map format {Z' Global

Freshwater Biodiversity Atlas)

We link to the (' freshwoterecology.info database as a valuable tool to gain information on ecological preferences ond biological

characteristics of spedes.

Further you will find three tools thot were developed within the (Z' MARS project: FIS - Freshwiater Information System, dicgnostic

tools and scenario tool (online relecse planned for autunm 2017).

Our last box summarises a collection of other teols that might be helpful for your research, including medelling tools, assessment

tools or GIS and R teols.

FRESHWATER METADATA
OURNAL &
METADATABASE

fin)

Frestwater Metadata Journal

Collect and save
information about your
freshwater dataset, then
make it visible to the
world by publishing it

FRESHWATER
BIODIVERSITY DATA
TAL

f.:;fé'*"m
A

Find freshwaoter data and
publish your own
research data on the web

GLOBAL FRESHWATER
BIODIVERSITY ATLAS

Publish your scientific
results as a map in the
atlas and make [t visible
to a wide oudience

FRESHWATER SPECIES
TRAITS DATABASE

wns reduonterecologyinfe

Unified, standardised and
codified information
about ecological
preferences of more than
20.000 European
freshwater organisms

MARS FRESHWATER
INFORMATION SYSTEM -
FIS

Find background
information on the effects
of multiple stressors and
opticns to mitigate them
as well as example case
studies in all kinds of
freshwater ecosystems
(will be online end of
September 2017)

MARS DIAGNOSTIC TOOLS

Identify and diagnose
multiple stressors and
their effects on
waoterbedies with an
interoctive tool, which
also suggests potential
management measures

MARS SCENARIO TOOL

Provide ¢ cotchment-scale
perspective of the multiple
stressor situation anc
estimate the effects of
changing multiple stressor
combingtions due to
changes (MARS project
preduct, going online end
of 2017)

COLLECTION OF OTHER
USEFUL TOOLS

Find here a variety of
other useful tools for your
research, including
modelling tools,
assessment tools or GIS
and R tools

Copyright & 2017 Freshwater Information Platform by BOKU - Vienna, UDE - Essen, Berlin & RBINS - Brussels Contoct | Legal notes.
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Bewertung mit Makrozoobenthos ist anspruchsvoll

Interpretation der Bewertung erfordert Spezialwissen
— Okologie der Arten

— Belastungen

— Situation im Einzugsgebiet

Kenntnisstand der Mechanismen der okologischen
Wirkung von Belastungen ist noch luckenhatft

Diagnosewerkzeuge konnen die Interpretation
unterstutzen, das Expertenwissen jedoch nicht ersetzen

Genetische Methoden werden die Bestimmung
unterstutzen, nicht aber die Interpretation

Bewertung des Makrozoobenthos — Tlicken, Konsequenzen, Zukunftsoptionen, Dr. Christian K. Feld, 24. Januar 2018
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aquatische okologie

UNIVERSITAT

DEUSISSEBNU RG

Open-Minded

MARS

PROJECT

Managing Aquatic
ecosystems and
water Resources

under multiple Stress

Der nachste bitte...

www. privatemoneyblteprinicom

MARS (Managing Aquatic ecosystems and water resources under multiple stress) wird gefordert von der Europaischen Union im 7.
Rahmenprogramm, Theme ENV.2013.6.2-1 (Water resources management under complex, multi-stressor conditions), Contract No. 603378.

Bewertung des Makrozoobenthos — Tlicken, Konsequenzen, Zukunftsoptionen, Dr. Christian K. Feld, 24. Januar 2018



