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The recording of the plenary sessions of this
workshop are recorded and will be shared on 
the Biodiversa+ website and Youtube channel
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Welcome words

By Lars Dinesen, IFD
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5%

Workshop participants



Agenda of the workshop

9.00 – 9.15: Welcome words and aims of the workshop, Lars Dinesen & Hilde Eggermont

9.15 – 10.30: Key presentations of 10 minutes each followed by 5 minutes of Q&A 

Break

10.45 – 12.10: Breakout in four thematic groups 

Back to plenary

12.10 – 12.20: Plenary and wrap-up 

12.20 - 12.30: Next steps and conclusion of the workshop 



Aims of the workshop 

• Provide input to a roadmap for implementation of novel biodiversity monitoring methods

• This roadmap will guide future Biodiversa+ work

• It will promote operationalisation novel monitoring and identify research gaps

• Will build on work undertaken by EuropaBON

• Look into the need and opportunities for standardization

• The work will feed into future activities in the partnership



Follow-up of the workshop

• Development of a roadmap guiding the Biodiversa+ activities (by 
Biodiversa+)

• The experts attending the workshop will have an opportunity to provide
feedback



www.biodiversa.org

Biodiversa+ introduction

By Hilde Eggermont, BelSPO, Biodiversa+ Chair & Coordinator



Biodiversa+ membership



www.biodiversa.eu

Aligned with the policy context

EU Biodiversity Strategy 2030:

“… making the bridge between 
science, policy & practice...”



www.biodiversa.eu

Biodiversity monitoring activities

Biodiversa+ pilot
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Setting the scene

Facilitation by Lars Dinesen and Toke Thomas Høye, IFD



Upcoming key presentations

9.15 - 9.30 Cher Chow, EuropaBON – lead author of report on novel technology for biodiversity 
monitoring 

9.30 - 9.45 Elaine van Ommen Kloeke – showcasing ARISE as a large national biodiversity 
technology infrastructure 

9.45 – 10.00 Florian Leese, University of Duisburg-Essen and coordinator of DNAquaNET -
developing standards for molecular biodiversity assessments in freshwater ecosystems 

10.00 - 10.15 Adrià López-Baucells and Charlotte Roemer - Acoustic monitoring of bats – a 
showcase of implementation 

10.15 - 10.30 Markus Erhard - European Environmental Agency – How to ensure FAIR data in the 
implementation of novel technologies and data streams for biodiversity monitoring? 



www.biodiversa.org

Main outcomes of the EuropaBON report on 
novel technology for biodiversity monitoring

By Cher Chow, EuropaBON – lead author



WP 4.2

Novel biodiversity monitoring 
technologies and methods

Cher Chow, Rob Patchett & Maria Dornelas
CENTRE FOR BIOLOGICAL DIVERSITY, UNIVERSITY OF ST ANDREWS



Task aims
1. Identify and systematically characterise emergent/novel methodologies, method 

components, and/or technologies for monitoring biodiversity according to criteria including 

but not limited to method readiness/maturity, methodology type, taxonomic applicability, 

addressed Essential Biodiversity Variables (EBVs), and spatiotemporal coverage

2. Assess whether identified novel methods are suitable and ready to implement in 

EuropaBON’s biodiversity monitoring workflow co-design

3. Identify areas in biodiversity monitoring that are not appropriate for novel methods

WP4.2: Novel biodiversity monitoring technologies and methods



Task workflow

WP4.2: Novel biodiversity monitoring technologies and methods

Initial search + 
compilation

(categorization, 
spreadsheet)

External expertise input 
via survey 

Workshop discussion to 
assess methods

thematic sessions by taxa 
and method classes

Review on findings + 
assessment



Novel methods meta-database

• Bottleneck solved
• Method Category
• DevStage
• Est Cost
• EBV classes
• Input data type
• Output data type

• Target habitat
• Target taxa
• Pitfalls
• Main advantages
• Validation
• Temporal resolution
• Temporal extent
• Spatial resolution
• Spatial extent

Metadatabase sheet

https://docs.google.com/spreadsheets/d/1SPcyorqxIpkDb9yKwiJOey5RB5U0cRMv/edit?usp=sharing&ouid=114765043434261276832&rtpof=true&sd=true


Preliminary view from literature

285 methods

BOTTLENECKS

162 data collection methods

56 analysis methods

60 data integration methods

54 whole pipeline methods

WP4.2: Novel biodiversity monitoring technologies and methods



Workshop (May 11-13, 2022)
Targeted invites to researchers, 
industry professionals, NGO 
coordinators, government 
agencies

207 registrants

111 participants

157 potential co-authors

36 countries

Discussion focus on critical assessment of 
implementation
• Day 1 and 2: Breakout sessions grouped by 

taxa expertise and EBV

• Day 3: Overarching ideas across all taxa, 
methodology types, EBVs

WP4.2: Novel biodiversity monitoring technologies and methods



Discussion objectives
• Identify novel methods and technologies (not widely used in monitoring)

• Classify methods by technology readiness (NASA scale)

• Assess main strengths and opportunities in practical implementation

• Understand implementation needs and gaps we cannot yet address

• Scientific and sociological reasons to not change methods

WP4.2: Novel biodiversity monitoring technologies and methods



WP4.2: Novel biodiversity monitoring technologies and methods

Technology
Readiness
Scale





Almost all target monitoring 
metrics have some novel 
methods developed

Saturated, well-studied field



Most method classes had 
some implementations that 
were definitely ready for 
more widespread 
deployments.

Distribution ranges show 
that readiness is spread 
widely for most categories 
with at least 10 methods



Methods targeting mammals 
tended to have higher TRL, 
but overall there is not a 
very clear trend.



WP4.2: Novel biodiversity monitoring technologies and methods

l Need for proper standardisation
l Interoperable
l prevents misuse

l Data storage and infrastructure
l Gaps in reference knowledge and 

databases

Overarching themes



Key takeaways
• Validation and testing efforts are largely restricted to a few taxa groups and 

habitats. Widespread validation is still needed to implement into a Europe-
wide workflow

• Novel tech likely most fit for purpose for specific taxa/EBVs

• The standardisation hurdle: methodology/SOPs, data management and 
sharing. Common gap

• Longevity as a reason not to change, also initial investments

WP4.2: Novel biodiversity monitoring technologies and methods



Next steps
• Synthesising workshop inputs

• short group session with WP4 
members

• Report writing: end of July

• Review manuscript with participants

WP4.2: Novel biodiversity monitoring technologies and methods
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Showcasing ARISE as a large national 
biodiversity technology infrastructure

By Elaine van Ommen Kloeke



ARISE
Authoritative and Rapid Identification System for Essential 

biodiversity information

Dr. Elaine van Ommen Kloeke
Dr. Chantal Huijbers



National Research Infrastructure

€18 M

Recognize all species on any location 
with new technology







Innovate



Pieris rapae

Cyanistes caeruleus

Digital services



Connected





Demo Target list Targetlist

https://appariselztl.azurewebsites.net/


Demo Target list Targetlist

https://xd.adobe.com/view/0946bd75-a428-4ab5-a478-c4940a0dad87-5c15/


Demo Sampling Tool Sampling Tool
& Admin

https://apparisest-admin.azurewebsites.net/
https://apparisest-admin.azurewebsites.net/


Demo digital species recognition



Demo Sensor dashboard

arisemdsvm.sci
ence.uva.nl/

https://arisemdsvm.science.uva.nl/


ARISE platform
‘a one-stop-shop for all your 
biodiversity data services’
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Explore / Search data

Explore algorithms

Annotate data

Run algorithm to identify species

View algorithm results

Import / Link data

Construct and train algorithms

Back end facilities 

Biocloud

Data management & storage

Access control

API services

Li
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 in
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ru
ct

ur
es

Linked data

M2M connections

Building the underlying infrastructure of ARISE 
and an interactive platform for access to data and services



species

images

sounds

dna sequences

radar

taxonomy

traits/
behaviour

observations

descriptions

sensor and 
deployment info

collection and 
measurement info

algorithm info

user info

Biocloud A data management system for petabytes of data
of various kinds with linked metadata



Work in progress: 
architectural design and development of data management system

Structured, semi-structured 
and unstructured data

Metadata harmonisation

Biocloud

Open-source storage framework that 
enables building a Lakehouse architecture

> schema evolution: allows changing data 
structures and adding new use cases

> time travel: keep track of changes (e.g. 
update of species identification, taxonomic 
name change) and keep provenance trail



Biocloud More than ‘just’ data management

Identity and Access Management
- user roles and permissions
- integration with other systems
- GDPR compliance

Persistent Identifiers (PID)
- uniquely identifiers for each data object
- identifiers must be persistent

Taxonomic backbone
- all data is linked to a taxon name
- up to date list of taxon names + synonyms 
needed to link data from different sources

Data strategies
- Data storage: what, where, for how long?
- Data sharing: user agreements
- Data standards: enable interoperability with other 
infrastructures



www.biodiversa.org

Developing standards for molecular biodiversity
assessments in [freshwater] ecosystems

By Florian Leese, University of Duisburg-Essen and coordinator of DNAquaNET

02 February 2022 9:00 – 12:30



Proposition 1: We need biodiversity 'weather
stations‘ & DNA methods can help here

WMO weather stations (access: 29th September 2022)



• great performance of eDNA for
biodiversity assessments, e.g. fish
community detection

• Many such studies reported from
many different countries!

• Errors remain (like with all methods)

Any one-year
electrofishing

Ten years of
electrofishing

One year eDNA

DNA & eDNA based methods: "more with less“



Also beyond water applied & capable

- Rainwash eDNA
- Non-invasive, simple, low-risk biodiversity assessment



Also beyond water
applied & capable: 
Airborne eDNA analysis



BIRD IN THE HAND

Scalable & affordable

Elbrecht & Leese (2015) PLoS One, Elbrecht & Leese (2017) Front. Ecol. Env.; Vamos et al. (2017) MBMG; Macher et al. (2018) Mol. Ecol. Res. 

Buchner et al. (2019) PLoS ONE, Leese et al. (2018) Adv. Ecol. Res.; Buchner et al. 2021 MBMG; Buchner et al. (2021) Ecol & Evol, Buchner et al. 

(2021) ESE, Macher et al. (2021)….

• 4000 samples (whole German insect 

monitoring LTER-D [Haase, Frenzel]) 

analysed within  ~3 months



Comparable monitoring data to
traditional methods (taxa lists partly)

Channels (n=919)

Beentjes et al. (2018)
Elbrecht et al. (2017)

Rivera et al. (2020)

Pont et al. 2018

Vasselon et al. (2019)

Buchner et al. (2019)

Elbrecht et al. (2017)Meyer et al. (2021)



Methods deliver very comparable results

Data: Valentin Vasselon et al. (DNAqua-Net)

Diatom ring tests



But: strong method biases (extraction, 
primers) & inter-lab variation exist

Data: DNAqua-Net ring-test MZB, data: Jones, Blackmann, Buchner et al. (in prep.)

• Several parameters can have strong 
impacts on the results

• They won’t vanish if we don’t act

à Standards + QA/QC

Sample number



Proposition 2: eDNA data can complicate
biodiversity monitoring frameworks!

56

thousand

• We need standards and guidance (revolution -> consitution)
• We need central coordination (e.g. linked to ECOSTAT)
• We need FAIR data and (meta-) data standards



BIRD IN THE HAND

Propositions 3: Solutions exist!

https://www.foodnavigator.com/Article/2020/05/12/Beef-
fraud-Counterfeit-products-the-biggest-threat-to-supply-chain

• Standardized assessment of 
ingredients (species detection)

• References, reference material
• SOPs, QA/QC



Standards: Basis for accurate measurments

https://www.who.int/docs/default-source/coronaviruse/protocol-v2-1.pdf



Standards don’t hinder innovation, they 
enable these

Example:
In the medical sector many devices are not perfect (x-
ray devices, ultrasonication etc.) and undergo constant 
improvments. Still they are very successfully applied for 
medical diagnoses. 

“Ultrasonication – more indications through new techniques”



à DNAqua-Net WG3 (2021) Pawlowski et al. 2020: Available in 3 languages!

Minimum standards, reporting standards



Help eDNA monitoring tools to bridge the 
science x policy gap!



Harmonized intern. biomonitoring 2.0
• Mostly academic sector at international level, but academic intern. networks!



Harmonized biomonitoring 2.0…
• At the moment: National level discussions, no EU JCR mandate group
• KCBD monitoring group, int. networks, projects (eDNAqua-Plan)



Beyond Europe

https://feosuomi.fi/en/finnish-environment-institute-coordinated-a-un-science-summit-session-on-standardising-the-use-of-edna-methods-in-biological-monitoring/



• great chances to extend / scale-up biodiversity monitoring
• highly complementary to other monitoring approaches
• an option we should not miss

Conclusion: (e)DNA biodiversity monitoring 
is not / will never be is not perfect, but…



www.biodiversa.eu

THANK YOU! Let‘s identify next steps
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Acoustic monitoring of bats – a showcase of 
implementation

By Adrià López-Baucells and Charlotte Roemer



Passive
Remote
Automatic
Non-invasive
Relatively economic
Appropriate for +habitats +seasons



Passive
Remote
Automatic
Non-invasive
Relatively economic
Appropriate for +habitats +seasons

Standardization???
Repositories???



Monitoring protocols database: 
shorturl.at/yLT09



www.batmonitoring.org

http://www.batmonitoring.org/
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• Opportunity: first review of the most common 
uses of settings and machines in Europe

• Define which possibilities exist to aggregate 
data from different machines/settings
• Field tests to define which settings/machines give similar 

results
• Larger time interval to count bat passes (e.g. positive minute of 

activity, Miller 2001, Haquart 2012)
à eliminates a lot of variability due to material used

• Use setting and machine as input in models to take the 
variability into account



A European database
for full-night recordings of bats?
• Secured and standard storage
• Confidentiality management
• Remote access for:

• Raw data processing
• Download of processed data
• Dynamic tools for results
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How to ensure FAIR data in the implementation of 
novel technologies and data streams for biodiversity
monitoring?
By Markus Erhaard, EEA



Markus Erhard, European Environment Agency (EEA)
Towards a roadmap for implementation of novel biodiversity monitoring methods, 02 Feb. 2023

How to ensure FAIR data in the implementation of novel technologies 
and data streams for biodiversity monitoring?
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Knowledge integration

https://www.youtube.com/watch?v=mUgEgkV16Bw

‘Europe must lead the 
transition to a healthy planet 
and a new digital world.’

Policy Targets

https://www.youtube.com/watch?v=mUgEgkV16Bw


Data integration for assessments

Environ-
mental 

data

EEA
information 

services

EIONET

Data from
other 

Directives

Basic
Reference

data

Internat.
Conventions

National
Data

centres

Sub-national
Data 

centres

Biodiversity 
monitoring

User
Copernicus

Services

Cloud
(Inspire)



Ecosystem data set 
….

Ecosystem 
accounts + 

MAES

Policy-focused 
analysis

Ecosystem Extent 
+ condition

Basic input 
data sets:

Hosting organisation/ 
Geospatial database:

Ecosystem service 
flows

Agriculture

WFD

Natura 2000

Policy support & 
applications:

Ecosystem data set 
….Ecosystem data set 

….Ecosystem data set 
….Ecosystem data set 

….Ecosystem data set 
….Ecosystem data set 

….Ecosystem data set 
….Ecosystem data set 

….Ecosystem + other 
data sets ….

Which ones do we need? 
Which ones do we have?
At ecosystem scale, regular?
Based on stable source?
How to fill gaps?  

How to structure? 
Who to host?
What resources 
required? Etc. Other policies

Analytical 
approach:

Synthetic 
reviews

EU Semester

BDS 2030   targets 
review

Numerical knowledge base Analytical knowledge base

Well-
managed 

and healthy 
European  

eco-systems

Env. Impl. Review

Review of knowledge chain for ecosystem asssessment

Courtesy: Jan-Erik Petersen, EEA



Biodiversity data – the challenge
• Biodiversity data tend to be limited and biased

• Not representative for overall biodiversity – biased towards charismatic species and 
presence/absence, lack of data on abundance 

• Not fit for purpose, skewing management decisions and policy

• Policy making needs aggregated indicators – how to monitor, indicate and aggregate?

• There is an institutional gap at EU level for gathering, compiling and hosting (biodiversity) 
data. 

Ø Urgent need for more and better data to enhance our knowledge base  

Courtesy: Ian Donohue, EEA Scientific Committee 

o taxonomically
o spatially
o temporally
o ecologically



Way forward with FAIR data
• Novel technologies provide new opportunities to improve

• Harmonise and standardise methods of monitoring, data storage and 
architecture also for re-calculation of time series and integration of 
existing monitoring schemes

• Robust change detection needed, not single data point inventories

• Towards ecosystem monitoring - contextualisation of biodiversity 
monitoring with environmental conditions in appropriate temporal and 
spatial scales
drivers, pressures, condition, impacts to provide knowledge for adequate 
responses (policy decision) 

Ø Co-development with respective institutions to develop joint capacities 
no simple handing over of data bases / platforms / products / websites 
etc. without prior agreement and follow-up resourcing

Smart use of ecosystems for nature based solutions

Spatial explicit assessments

Drivers Re-sponses

Pressures State Impact

Ecosystem condition and functioning



Thank you

“We can only manage 

what we have measured”

Virginijus Sinkevičius

Commissioner for Environment, Oceans and Fisheries, European 
Commission



Any questions?

?
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Split in sub-groups

By Lars Dinesen, IFD and Cécile Mandon, FRB



4 sub-groups

GROUP 1: Remote
sensing

(Satellites, Lidar, and 
drones for habitat 

status and condition)

GROUP 2: Image-
based approaches

(Species monitoring 
such as camera 

trapping, drones and 
thermal cameras)

GROUP 3: Acoustic
sensors

(Permanently
deployed for birds, 
bats, some marine 

mammals and 
terrestrial insects)

GROUP 4: Molecular
methods

(species and 
communities)

Facilitator: Petteri Vihervaara
Support: Cécile Mandon

Facilitator: Toke Høye
Support: Lars Dinesen

Facilitator: Hilde Eggermont
Support: Daniela Hamidovic

Facilitator: Florian Leese
Support: Ola Inghe and Guillaume 
Body



Potential cross-cutting topics which can be considered in the 
breakout groups 

• What are the barriers (anchors) and opportunities (winds) for implementation (sail boat)

• Need for standardisation 

• How to do this in practice (spatial and temporal sampling regimes) 

• Need for reference libraries and training data

• Make sure to capture synergies among technologies

• Link to EU monitoring requirements for business and financial sectors?

• Use of Artificial Intelligence to improve monitoring



How to join your sub-group?

You will automatically join your sub-group and be invited to click 
on join



At the end of the sub-group discussions

You will either be automatically brought back in 
plenary or you will have the possibility to click 
on leave room



Let’s take a break!

Be back at 10.50am 
in sub-groups
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Welcome back! 



Sub-group objectives

• Quick round table

• Sailboat brainstorming session



SailBoat

Winds: What 
contributes, 
as of now

Anchors: What 
hinders, as of now

Boat =  our group/ Biodiversa+

Lighthouse: Enhance
the upscale and 

operationalisation of 
biodiversity monitoring 

novel methods and 
approaches in Europe



First Step : Individual Work 

During 10 minutes :  

à Identify « winds » and 
« anchors » in Jamboard.

Winds: blue post-its
Anchors: yellow post-its



First step: on Jamboard, how does it work?
1. Click on the link: https://jamboard.google.com/d/1i32YNdLOwzQ0raibx4PYx--
ppwd37Aor8vJ5PC7Peyg/edit?usp=sharing

2. Group 1: go to page 1, group 2 
go to page 2…

3. Add your post-its

https://jamboard.google.com/d/1i32YNdLOwzQ0raibx4PYx--ppwd37Aor8vJ5PC7Peyg/edit?usp=sharing


Second Step : Group Work 

During 30 minutes :

à Share and pool the 
« winds » and « anchors » 
individually identified



Third step: present and articulate groups’ winds and 
anchors

Bingo!

Bingo!
Bingo!

Lighthouse: Enhance
the upscale and 

operationalisation of 
biodiversity monitoring 

novel methods and 
approaches in Europe



Fourth steps: Prioritize the anchors: what are the biggest anchors?

!
Paste a thumb
on the two
most important 
anchors

Lighthouse: Enhance
the upscale and 

operationalisation of 
biodiversity monitoring 

novel methods and 
approaches in Europe



Fifth step: dig into the anchors in groups

Guidelines : 

• For the biggest anchor

• 15 min

> Discuss 3 first steps that could help to address the 
anchor

> Discuss how Biodiversa+ could help in achieving these 
steps

> Discuss who else needs to “be on the boat”.
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Plenary wrap-up
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Conclusion of the workshop and next steps



Follow-up of the workshop

• Development of a roadmap guiding the Biodiversa+ activities (by 
Biodiversa+)

• The experts attending the workshop will have an opportunity to 
provide feedback



Thank you for your 
participation!

www.biodiversa.eu
contact@biodiversa.eu
BiodiversaPlus


