
Florian Leese
University of Duisburg-Essen, Germany
Chair of EU COST Action DNAqua-Net
German Barcode of Life
@leeselab @dnaquanet

DNA-based aquatic bioassessment in Europe and
beyond: Chances and challenges
LifeWatch Meeting, Porto, Februrary 26th 2020



Florian Leese
University of Duisburg-Essen, Germany
Chair of EU COST Action DNAqua-Net
German Barcode of Life
@leeselab @dnaquanet

DNA-based aquatic bioassessment in Europe and
beyond: Chances and challenges
LifeWatch Meeting, Porto, Februrary 26th 2020



Steffen et al. (2015) Science

The Scene I: 
Pressing issues

• Biodiversity loss world-wide

• Freshwater biodiversity crisis
most pronounced (WWF LPI)

• Loss of functions/services?



mod. Wetzel et al. (2015)BIRD IN THE HAND

+ Africa, Americas, 
Asia, Australia etc.

Rule: Observational data, morphotaxonomy

The Scene II: 
Environmental 
policies

'EU-biased view'



Example: EU Water Framework Directive

• Very advanced piece of environmental legislation 

(Directive 2000/60/EC) – inspired by CWA and more

• Aim: 2027 surface waters good status 

• Ecological status as primary determinant of 

management needs

• >100,000 water bodies monitored - long-term data

• Decades of intercalibration (~340 formal EC decisions)

• Published CEN/ISO standards for sampling / analysis

Continuous monitoring

No deterioration

after http://ec.europa.eu

High Good Mod. Poor Bad

expensive



IPBES 2019

But we‘re only scratching the surface with our current approaches



• We need fast, reliable data about biodiversity change
• Greater resolution in space and time
• FAIR – findable, accessible, interoperable, reusable



Genetic tools – right now especially eDNA
metabarcoding – can

- provide a much more holistic picture of biodiversity
- microbial to macrobial life
- can identify new indiactor species for stressors
- detects invasive / protected species reliably
- can identify intraspecific diversity changes
- works even with non-invasive samples (water, sediment...)
- depends less on human expertise
- DNA can be stored for later validation for decades



• eDNA analysis in a French stream
(Rhône) shows great
performance of eDNA for fish
biodiversity assessments

• Many such studies reported
from many different countries!

Any one-year
electrofishing

Ten years of
electrofishing

One year
eDNA



Advance the application of DNA-based tools for

biodiversity assessments & develop a roadmap to include

these in standardized bioassessments of aquatic

ecosystems in Europe and beyond!

EU COST Action DNAqua-Net (2016 – 2020+)

Leese et al. (2016)



DNAqua-Net’s mission

§§

WG5 WG5WG1

WG3 WG4 WG2

@dnaquanet

• ~600 members
• 49 countries (incl. US, Canada, China)
• >60 publications and stakeholder reports
• connects labs, countries, disciplines
• >55 exchanges, ~40 meetings / round tables
• funding until end of 2020 (options to extend)



• For fish and macroinvertebrates the
European Operational Taxalists are
often well-covered (JDS4: 90%, 81%)

• Priorities defined to close gaps

• Bratislava  in February 2020 to continue
to toward this goal (you‘re welcome)



• Some lowe(er) 
hanging fruits!

• Key is intercalibration
with the old methods

• Machine-learning
helps a lot today!



Lakes (n=354) Rivers (n=507) Channels (n=919)

Beentjes et al. (2018) MBMG

Classical indices can be compatible with metabarcoding data

Elbrecht et al. (2017)



Boots on the ground & test

10/03/2020 15

• Monitoring several Biological Quality Elements (BQEs)
Fish, Macroinvertebrates, Phytobenthos, Macrophytes, Zooplankton, Phytoplankton

• Invasive Species Assessment

• Chemistry (incl. heavy metals and micropollutants)

• Hydromorphology

• Microbiology (incl. faecal pollution, drug screening)

• Effect-based tools / non-target analytics

• Microplastic survey

• (e)DNA-based biomonitoring activities
for BQEs fish, macroinvertebrates and benthic diatoms



• Running in established legal frameworks
– two step approach

• Use existing indicators; align genetic data
• Test, compare, calibrate, if not possible:
• Develop new indices

The future of biotic indices in 
the ecogenomic era



• Think standardisation issues
• Standardisation must not strip

scientific innovation
• General ‚contours‘, QA/QC, ring-tests, 

accreditation, blind-tests

• eDNA: Water, Sediment [in progr.]
Activities at the ISO level as well (not water)

CEN/TC 230/WG28: DNA & eDNA methods
Chairmen: Kristian Meissner (SYKE, FIN)

A new, permanent 
European Standards group

!! Open process – comments possible !!
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• Go beyond GBIF (that already now 
allows eDNA records)

• Allow for the process chain from 
raw sequence submission 
(crawling) to biodiversity statistics 
and regulatory reporting standards 
(e.g. Ecological Quality Status 
Assessment as part of WFD –
2000/60/EC)

Gbif.org



Source: Lifewatch.eu



Source: Lifewatch.eu

• Provide prototypic solutions how to use
genetic data for biodiversity assessments

• Target international and EU directives
first (e.g. WFD, IUCN red lists)

• FAIR principles
• Flexibility, repeatability, versioning



Source: Lifewatch.eu

DNAqua-Net experts on site:

• Alexander Eiler (University of Oslo, Norway; eDNA solutions, Sweden)
• Sergei Põlme (University of Tartu, Estonia)
• Niklas Noll (Zoological Research Museum Alexander Koenig, Germany)
• Florian Mauffrey (University of Geneva, ID-Gene, Switzerland)



@leeselab @dnaquanet

Further important notes:

• Check https://dnaqua.net for further information
• Welcome to Evian 15-18th 2020 (France) big bioassesment

conference hosted by DNAqua-Net
• We have funds for short-term exchange (apply for an ‚STSM‘)
• We host several workshops / round-tables / training schools –

March 10th for ECOSTAT in Paris, EPA Dublin March 18th etc.

https://dnaqua.net


