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About Biodiversa+

Biodiversa+ is the European
Biodiversity Partnership supporting
excellent research on biodiversity
with an impact on policy and society.

Workpackge 2: Set up a network of
harmonised schemes to improve
monitoring of biodiversity and
ecosystem services across Europe
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Series of webinars on novel technologies for
biodiversity monitoring

• Image-based approaches
• Environmental DNA
• Bioacoustics
• Sensor networks
• Remote sensing

More webinars to come, stay tuned!

Survey of novel technologies monitoring across
partners

• Deployment state / interest
• Targeted taxa and EBVs
• Challenges and constrains
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eDNA constrains

• Lack of capacity or training

by 27% of partners.

• Data issues by 25% of 

partners, specifically in 

difficulties in comparing 

results (lack of 

standardization) and lack of 

reference data.

• Costs & technical difficulties.



Webinar agenda

1. Introduction of the webinar and speakers

2. Presentation by Tiina Laamanen (Finnish Environment Institute, SYKE)

3. Presentation by Kristian Meissner (Finnish Environment Institute, SYKE)

4. Questions / debate (not recorded)



eDNA methods in 
environmental monitoring:
where are we on the road for 
routine implementation?
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Tiina Laamanen, Group Manager, Senior Researcher
Biodiversa eDNA webinar 5.6.2026



eDNA
• eDNA is genetic material in 

environmental samples (e.g.soil, 
sediment and water)

• eDNA offers an integrative view of 
ecosystem composition

• eDNA metabarcoding can be
used in assessment and 
monitoring of all species

• high detection capacity
• cost-effectiveness

© Tiina Laamanen

https://doi.org/10.1016/j.watres.2024.122987
https://doi.org/10.1016/j.watres.2024.122987
https://doi.org/10.1016/j.watres.2024.122987
https://doi.org/10.1016/j.watres.2024.122987
https://www.biorxiv.org/content/10.1101/2023.05.04.539402v1.full
https://www.biorxiv.org/content/10.1101/2023.05.04.539402v1.full
https://www.biorxiv.org/content/10.1101/2023.05.04.539402v1.full
https://www.biorxiv.org/content/10.1101/2023.05.04.539402v1.full


Why do we need national 
and international coordination of
molecular monitoring methods
implementation?

© Tiina Laamanen

Several environmental directives require to report data 
on biodiversity
We need reliable tools to assess the effect of 
management actions
Molecular methods have reached critical maturity - their 
implementation has started worldwide
The field is fragmented,– risk of unnecessary duplication of 
efforts, method pluralism and resulting incompatibility of 
the end results
Some of the desired endpoints are ultimately 
international – European, or global biodiversity 
assessments, international legislation,  identification of 
patterns and effective measures



Aims of the eDNA 
roadmap project
Describe the national state-of-the-art
in molecular monitoring methods
Identify the main possibilities and 
challenges and development needs
Formulate medium- and short-term 
aims
Provide a concrete action plan for 
the next four years



The key limiting factors are lack of funding, 
expertise and method standards

We received a total of 171 responses to our international survey

Norros et al. (2022)
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Sta nd a rd iza tion
g roup s e s ta b lis he d :
• ISO TC  14 7/  SC 5  /  

W G 13 "e DNA, DNA 
a nd  RNA 
m e thod s "

• CEN/TC 230/WG 28 
"DNA and eDNA
methods

• Luontotie to /  
Na ture  d a ta  
p orta l

• Pla nning  
na tiona l e DNA 
d a ta  
m a na g e m e nt

• Inte rna tiona l 
s ta nd a rd iza tion of 
re le va nt m e thod s

• Inte rna tiona l a nd  
na tiona l s olutions
for q ua lity c ontrol

• EURAMET the m a tic
e DNA ta s k g roup

• EC OSTAT e DNA
ta s k g roup

Na tiona l tra ns ition p ha s e  – m e thod  p iloting  a nd  te s ting

Ne w a g e of b iolog ic a l m onitoring

• Na tiona l e DNA
roa d m a p

• BIOMON 
p rog ra m /  
Finnis h Minis try
of the
Environm e nt

• Mole c ula r m e thod s
s up p ort m onitoring
for W FD, MSFD, NRL 
e tc .

• A fra m e work for 
c om b ining m ole c ula r
d a ta , re m ote s e ns ing , 
tra ns p ort m od e lling
e tc . e xis ts a nd  is  us e d

Vision: internationally standardized molecular methods 
as a cornerstone of routine monitoring

Updated from Norros et al. (2022)

http://hdl.handle.net/10138/342992
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Technology Readiness Level (TRL)  of 
biodiversity monitoring with molecular 
methods

Over 600 research papers screened
Division into Freshwater, Marine and 
Terrestrial  applications for monitoring
Freshwater applications of molecular 
monitoring methods ranked highest on 
TRL

Laamanen et al. 2025

https://mbmg.pensoft.net/article/130834/
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Ongoing activities
• Standardization efforts through the International eDNA 

Standardization Task Force iESTF (www.iestf.global) ->
ISO & CEN

• International collaboration with GEOBON, iBOL, GBIF etc.
• Numerous national and international research and 

development projects are currently running
• funded by e.g. Research council of Finland, EU LIFE 

programme, Horizon Europe Biodiversa+, ERC
• Molecular monitoring methods are part of 

• National environmental monitoring strategy working group 
“New methods” 

• National coordination group for nature information (Lukki) 
working group “New methods for producing and 
utilizing nature information”

• European Metrology Network on pollution monitoring (EMN 
Polmo) task group eDNA

http://www.iestf.global/
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Some ongoing projects

https://dnaquaimg.eu/

https://ednaquaplan.com/

https://obsgession.eu/

+ National 4 M € nature information R & D project will be running 2026-2027
+ National ECOSTAT pilot project running 2026
+ eDNA4Policy COST action 2026-2030

Implementation
for the  WFD

FAIR eDNA data

eDNA & remote
sensing

Method testing for species composition 
& state of habitats

https://www.metsa.fi/en/project/priodiversity-eng/
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Where are we on the 
road to routine implementation of 
eDNA monitoring?

• Work is ongoing, standards are in 
development, numerous proof of 
concepts 

• International cooperation is crucial for 
establishing common standards, ensuring 
reliable and comparable results, and 
implementing molecular methods into 
biomonitoring

• Further coordinated actions are needed 
for implementation and acceptance

© Tiina Laamanen
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Thank you!
tiina.laamanen@syke.fi



Implementation and 
standardization of 
molecular monitoring
methods
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Kristian Meissner
Finnish Environment Institute 
Biodiversity Genomics Europe, Brussels, 01.10.2025



What is a standard? 
De jure standards ≠ ”Guidelines” or de facto ”SOPs”

Standardization ≠ harmonization / intercalibration
Definition: 

A document, established by consensus and approved by a recognized body that provides, for common and 

repeated use, rules, guidelines or characteristics for activities or their results, aimed at the achievement of the 

optimum degree of order in a given context. Standards should be based on consolidated results of science, 

technology and experience, and aimed at the promotion of optimum community benefits.

Note: The intention is to standardize minimum 
requirements for regulatory method use not to 
impose method use when doing research!



Ideally:

Lopez et al . 2025 https://doi.org/10.1093/jhered/esaf068



The reality :

”solution”

Images: Valin& Huitema 2023, JNCC, EU, UNEP, UN, ISO, CEN 

/consensus

ECOSTAT

”(e)DNA approved 
for use in WFD, 
MSFD etc. 
monitoring ”

https://doi.org/10.1016/j.envsci.2023.01.013
https://doi.org/10.1016/j.envsci.2023.01.013
https://doi.org/10.1016/j.envsci.2023.01.013
https://doi.org/10.1016/j.envsci.2023.01.013
https://jncc.gov.uk/


Ongoing (e)DNA method standardization 
for water: ISO TC147 WG13

1. ISO EN 17805:2023 Sampling, capture and preservation of environmental DNA from water M-T Werner (D)

2. ISO/NP 25806 Water quality - Guidance on field and laboratory procedures for aquatic macroinvertebrate sample
preservation for DNA based analyses. F Leese, (D)

3. ISO/NP 25807 Water quality - Guidance on laboratory procedures mechanical homogenization and DNA extraction of 
aquatic macroinvertebrate samples. M-T Werner (D) 

4. FprEN 13946:2025 Water quality — Guidance standard for the routine sampling and preparation of benthic diatoms 
from rivers and lakes M Kelly (UK)

5. ISO/PWI 25605 Water quality - General principles for quality assurance of molecular- biological examination for 
environmental DNA S Heeman (NL)

6. Extraction of aquatic environmental DNA (eDNA) from filters C Abbott (CAN)

7. Target species detection K Klymus (USA)

8. Metabarcoding to survey biological communities M Hajibabaei (CAN), Leese 
(D)

9. DNA extraction for diatoms metabarcoding B Paix, F Rimet (Fr)

 WFD Annex 5 



ECOSTAT and GEDS 
ECOSTAT eDNA Task force Key stakeholder workshop 
November 21st 2025

UNEP: The Global Environmental Data Strategy 
• UNEA 7, Dec 1st-5th 2025
• Standards  and ISO TC 147 WG13 are mentioned! 



In closing: we must focus on joint transcoding!

”solution”

Images: Valin& Huitema 2023, JNCC, EU, UNEP, UN, ISO, CEN 

/consensus

ECOSTAT

”(e)DNA approved 
for use in WFD, 
MSFD etc. 
monitoring ”

https://doi.org/10.1016/j.envsci.2023.01.013
https://doi.org/10.1016/j.envsci.2023.01.013
https://doi.org/10.1016/j.envsci.2023.01.013
https://doi.org/10.1016/j.envsci.2023.01.013
https://jncc.gov.uk/
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