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Outline: from observations to predictive ecology

WHY

WHAT

HOW

EXAMPLE

WHO

Why predictive ecology needs infrastructure

What ecosystem digital twins are

How LTER-LIFE supports communities

A bud-burst workflow becomes predictive ecology

Who are building the infrastructure (and who pays for it)



WHY



From monitoring change to exploring scenarios

Observe

What is changing?

Understand

Why is it changing?

Predict

What may happen next?
WHY



What is an ecosystem digital twin?

WHAT



LTER-LIFE is more than digital technology

Questions
Ecosystem expertise
Co-creation
Validation
Collaboration

Research communities

Historical data
Realtime data
Models
Workflows
Computing resources

Digital infrastructure

Documentation
Guidance
Training
Workshops
Maintenance

Support

FAIR datasets & other
objects
Services
Components
Virtual labs

Reusable assets

WHAT



Extended Jupyter notebooks

Computational notebooks

✓ Widely used by researchers (Rscript, Python)
✓ Documentation and visualization alongside 

code
✓ Interactive code execution

→ developing and tweaking models

Virtual research environment

• Trusted and stable architecture
• FAIR data, models and services
• Local or remote infrastructure
• Scaling up models (e.g. from prototype to 

large-scale cloud environment)

→ sharing mature models & collaboration

Combined: NaaVRE

HOW



NaaVRE in LTER-LIFE

HOW

Support & Service Providers

Digital infrastructure Resources

Virtual Lab

Digital Twin



NaaVRE in LTER-LIFE

HOW



Seasonal timing of growth and 
reproduction: ultimate functions 
and proximate mechanisms

Seasonal timing 

of growth and

reproduction: 

ultimate 

functions and

proximate

mechanisms

1993–Present
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EXAMPLE



EXAMPLE



EXAMPLE

Team:

Cherine Jantzen 

Stefan Vriend

Marcel Visser

Gabriel Pelouze

Spiros Koulouzis



Consortium and funding

Core credits

Marcel Visser, 
Principal applicant

Geerten Hengeveld
Executive Manager LTER-LIFE

Zhiming Zhao
NaaVRE / Virtual Laba
University of Amsterdam / 
LifeWatch VLIC

and many others

Credits Consortium

Led by Netherlands Institute
of Ecology (NIOO-KNAW)

University of Amsterdam
Wageningen University & 
Research
Royal Netherlands Institute for
Sea Research (NIOZ)
National Institute for Public 
Health and the Environment 
(RIVM)

Consortium Funding & timeline

Funded by the Dutch Research 
Council (NWO), 
Roadmap large-scale research 
infrastructures 

Funded in 2023
Designed as a 10-year project

Joint proposal of 3 roadmap
initiatives: LifeWatch, LTER-NL 
and NEMNET 

Funding & timeline

WHO



Take-home messages…

By connecting observations, models and ecosystem expertise for real systems.

1. Digital twins can make ecology more predictive

By providing FAIR assets, reusable workflows and virtual labs for research and policy.

2. LTER-LIFE builds an open infrastructure, not just one digital twin

It requires a trusted digital architecture as well as collaborative research communities.

3. The innovation is both technical and organisational



NaaVRE: naavre.net vlic@lifewatch.eu

NaaVRE demo (LiDAR) by Koen Greuell, Friday 11:30

Find Gabriel Pelouze for questions on the bud burst VL

LTER-LIFE:  lter-life.nl  lter-life@nioo.knaw.nl  

Join the LifeWatch Thematic Services Working Group 
for Modelling and Workflows at lifewatch.eu
Find Agustín Riscos Núñez

Questions and more information

mailto:vlic@lifewatch.eu
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