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About 
 

On 20 April,  the Water Europe Expert Group on Water & Biodiversity organized a webinar focused on 
the effective use of water- related biodiversity monitoring methods.  The session explored a range of 
innovative tools;  all centered around one key element:  the use of DNA to support biodiversity 
assessment.  

Missed it? Replay it here.  

 

The speakers examined how DNA-based approaches can serve as a powerful asset for monitoring and 
assessing biodiversity, whether through environmental DNA (eDNA), DNA from captured organisms, or 
via sedimentary ancient DNA (sedaDNA) capturing past ecosystems. With contributions from experts 
Florian Leese (Professor at University of Duisburg- Essen),  Heike Zimmermann (Researcher at the 
Geological Survey of Denmark and Greenland),  and Hetty KleinJan (Researcher at CEBEDEAU, 
research and expertise centre for water),  the session presented a series of case studies demonstrating 
the effectiveness and potential of these methods across different contexts. 

Overall, the webinar highlighted the growing importance of DNA-based technologies as scalable tools 
for biodiversity monitoring, offering new opportunities to better understand and manage aquatic 
ecosystems and at the same time showing limitations and the necessity to combine new technologies 
with existing methods to recognize possible biases or other shortcomings and account for those. 

 

Find the presentations here.  

https://www.youtube.com/@watereurope
https://watereurope.eu/
https://www.youtube.com/live/Aft_S7rznxY?si=tHc45GMQFLHINvse
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https://wsstp1.sharepoint.com/sites/WaterEurope/_layouts/15/guestaccess.aspx?share=IgBKKMYLOEGFToOw6S7EDf2UAW4wQ1zXGo28bgPMnAYzwog&e=4glyg6
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What eDNA monitoring can do 
for water biodiversity 

assessment 
F lorian Leese 
DNA-based analyses are rapidly transforming biodiversity assessments, enabling the generation of 
large-scale datasets across ecosystems worldwide. In aquatic environments, especially environmental 
DNA (eDNA) has emerged as a powerful tool to assess ecosystem status and functioning parallel to the 
analysis of organismal bulk samples. 

In this webinar, Florian demonstrated how 
such DNA-analyses can be integrated into 
monitoring and assessment frameworks, 
including formal regulatory contexts such 
as the Water Framework Directive. He 
highlighted key open questions related to 
compliance criteria, while discussing both 
the advantages and limitations of these 
methods.  

 

A major challenge identified is the current “wild west” of methodological developments, where a lack of 
standardization creates barriers to comparability across laboratories and between (e)DNA-based and 
traditional monitoring approaches. To address these issues, the development of minimum 
methodological standards, along with robust quality assurance and quality control (QA/QC) systems, is 
essential. Drawing on international method comparisons, Florian outlined the main factors currently 
limiting data quality and reliability. He also presented ongoing work within the ECOSTAT working group, 
which focuses on advancing (e)DNA-based methods for biological quality elements (BQEs), and is thus 
working on the standardization and possible intercalibration that is needed. In parallel, European and 
international standardization bodies such as CEN and ISO are working to establish globally accepted 
requirements for eDNA applications. Horizon Europe projects, including eDNAqua-Plan and the 
Biodiversa+ project DNAquaIMG, were highlighted as examples of efforts to develop FAIR (Findable, 
Accessible, Interoperable, Reusable) data systems within an open digital ecosystem. 

Overall, while eDNA represents a major innovation in biodiversity monitoring, its full potential depends 
on harmonization, standardization, and the necessary integration with complementary methods such as 
imaging technologies. With continued investment and collaboration, (e)DNA methods could become a 
cornerstone of global, near real-time environmental monitoring systems. 
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Sedimentary ancient DNA –  
using the past to define 

biodiversity baselines 
Heike Zimmermann 
Heike is a paleoecologist and researcher at the Geological Survey of Denmark and Greenland in 
Copenhagen. She specializes in using sedimentary ancient DNA to study long-term changes in Arctic 
marine ecosystems, developing molecular tools to track past biodiversity and ecosystem functioning. 
She explores how ancient DNA can extend ecological time-series and help us understand biodiversity 
responses. This is also relevant for less ancient systems, because we could establish the past status of a 
waterbody, helping us to define a baseline for recovery potential. 

Biodiversity is a fundamental requirement for ecosystem health and functioning. While the footprints of 
anthropogenic climate change on biodiversity are profound and multi-faceted, potential cascading 
effects through food webs and their ecological importance are not fully constrained. This is because (1) 
time-series from environmental monitoring programs are short, (2) modern baselines are already 
affected by climate change, and (3) both model simulations and environmental time-series might not 
capture the full complexity of drivers and feedback mechanisms that are projected for the future. 

Ancient DNA  preserved in sediment cores (sedaDNA) offers a way to extend biodiversity records far 
beyond historical observations. These natural archives can reveal the extent of natural climate variability 
and document how microbial, animal, and plant communities responded to previous phases of climatic 
warming.  

The method provides several advantages. It enables high- throughput analysis across multiple groups 
of organisms,  including those that do not leave fossil records.  It can also complement traditional 
approaches such as microfossil analysis, improving the accuracy and completeness of biodiversity 
reconstructions. Furthermore, sedaDNA data can be linked to ecological traits, helping to better 
understand ecosystem functioning. 

Of course, the approach also has limitations. Data quality can easily be affected by contamination 
during the process of sampling and analyzing, DNA degradation and biases in sampling and analysis also 
pose challenges. In addition, gaps in reference databases and limited ecological information about 
certain species can constrain interpretation. These challenges highlight the need to combine sedaDNA 
with other monitoring methods to ensure robust results. 

Overall, sedaDNA represents a powerful tool for understanding past ecosystems and informing future 
environmental management. By integrating long-term data into biodiversity assessments, it supports 
more informed decisions on conservation and restoration.  

https://www.youtube.com/@watereurope
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New  ways to evaluate water-
related biodiversity using 

periphyton DNA  
Hetty KleinJan 
Hetty Kleinjan is working as an environmental microbiologist at the CEBEDEAU, an independent 
Research and Expertise Center for Water located in Belgium. She presents new ways to evaluate water-
related biodiversity using periphyton DNA (biofilms).  
 
For effective monitoring of water-related biodiversity, there is a need for methods that are rapid, but 
also sensitive, inexpensive, and non-invasive, ideally possible to carry out without prior taxonomic 
expertise.  
Sequencing of environmental DNA has considerable potential to fulfil these needs, because it can 
facilitate (1) the rapid detection of various aquatic organisms, including "established" indicator species 
(i.e., diatoms, fish, macrophytes, …), such as specified in the Water Framework Directive; (2) the 
identification of novel bioindicators, expanding the range of methods available for monitoring 
biodiversity impacts; and (3) the assessment of global freshwater biodiversity through the analysis of 
multiple taxa in parallel. 
 
The AquaBioSens project introduces an innovative approach to monitoring water quality and 
biodiversity using environmental DNA (eDNA) derived from periphyton communities. Periphyton, which 
consists of a diversity of microorganisms (such as bacteria, algae, fungi, and protozoa), acts as a natural 
and passive sensor of changes in aquatic conditions. Because these communities respond to changes 
in water conditions over time, they provide valuable insights into ecosystem health and pollution levels.  

The project has already produced results, including the identification of approximately 50 bioindicator 
species focusing on one specific case study area (Vesdre & Ourthe river,  Walloon region in Belgium).  
Clear patterns have emerged, showing that certain organisms are associated with specific water quality 
conditions.  

Overall, the AquaBioSens project demonstrates the strong potential of eDNA-based monitoring for 
water management by enabling rapid detection of changes in water quality through the use of 
microbial indicators.   

https://www.youtube.com/@watereurope
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Takeaway messages  
from our speakers 

 

 

 

 

 

 

 

 

 

 

 

 

  
Heike Zimmermannand, Researcher at the Geological Survey of Denmark 
and Greenland 

“As different processes (e.g., temperature, sea ice coverage, primary productivity, Arctic 
Oscillation) drive various responses of diversity in different marine functional groups, the 
definition of baselines should incorporate information from long-term paleo-records covering 
the whole range of natural variability ideally over multidecadal to millennial timeframes." 

 

Hetty KleinJan,  Researcher at CEBEDEAU,  research and expertise centre 

“The versatility of environmental DNA applications for the water sector is remarkable! It can 
address biological questions across multiple timescales —ranging from the past (ancient 
DNA), through the present (biofilms and water-derived DNA), into the future (predictive 
assessments and forecasting) - all that is really left to do is start using it and discover it for 
yourself. " 

Florian Leese,  Professor at University of Duisburg- Essen 

“(e)DNA methods are mature enough to be included in European aquatic 
bio(diversity)monitoring today, and a coordinated European framework is needed to make it 
happen" 
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