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Thank you for invitation. 

Dagmar Egelkraut, vegetation ecologist interested in cold environments (arctic, alpine), herbivory, functional ecology, at the University of Bergen in Norway

Representing my group, in particular colleagues Aud Halbritter and Prof. Vigdis Vandvik

Today I will talk about… (title)



• The climate crisis and biodiversity crisis are interlinked

• Mountains are especially sensitive to global changes
Kohler T, Maselli D, et al., 2009. 

United Nations Climate Change Conference
Baku, Azerbaijan, 11 - 22 November 2024

Climate change in mountain ecosystems

United Nations Biodiversity conference
Cali, Colombia, 21 October  - 1 November 2024
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Climate crisis and biodiversity crisis are interlinked
COP16 just finished, and as we speak the COP29 has just started. Indeed, these topics should be discussed in parallel. 
Biodiversity is strongly affected by climate change
Crucial role in mitigating climate change: healthy ecosystems more often act as carbon sinks, are more resilient, and provide crucial ecosystem services (water filtration, stable soils, crop pollination). 

Mountains are especially sensitive to global changes
Harbor unique and highly diverse ecosystems
Area is limited and shrinking : increase temperatures, as well as human activity. 
Mountain ecosystems crucial in providing fresh water, livelihoods. 




Climate change in mountain ecosystems

To address these major issues, we need to

• Understand ecological mechanisms on small and large scales through 
monitoring and field experiments

• Develop capacity by educating good scientists 

• Collaborate by sharing data and methods, working across boundaries, 
and focus more on holistic and transdisciplinary approaches

• Communicate our findings back to society to foster 
implementation of better management and policy.
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Collaborate by sharing data and methods, working across boundaries, and focus more on holistic and transdisciplinary approaches.
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Approaches

Presenter Notes
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In our research group, there is a number of common approaches that we use to address those tasks. 



Approaches

• TransPlant experiments  

• Functional trait ecology 
Functional trait: Any type of characteristic 
of an organism that define it in terms of 
their ecological roles

Díaz, S., Kattge, J., Cornelissen, J. et al., Nature, 2016
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We like using field experiments In TransPlant experiments, we move whole plant communities (including soil) upslope or downslope along an elevational gradient, to mimic climate warming as well as being able to study novel species interactions. 

Functional traits are any type of characteristic of an organism that define species in terms of their ecological roles - how they interact with the environment and with other species  
For example, the way a plant grows its leaves tell us whether it is likely to be resource acquisitive (larger, thinner leaves), or conservative (smaller, studier leaves). 
Trait-based ecology incorporates important methods and approaches that enable a powerful approach to predict how climate and biotic interactions shape plant community dynamics and ecosystem functioning.� 




Approaches

• Student-active learning
E.g., ‘Flipped classroom’, and actively taking part in research process.
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Student active learning, rather than a classic ‘lecture’ approach, makes students engage with course material in different ways – for example by teaching each other, or by actively taking part in research which gives them better insight in the scientific process. �



Approaches

• Student-active learning
E.g., ‘Flipped classroom’, and actively taking part in research process.

• International collaborations
>10 years between IMHE (China) and University of Bergen (Norway)

Presenter Notes
Presentation Notes

Finally, International collaborations are crucial for learning from each other. One such collaborations we’ve had going on is with Professor Yan Yang here at the Institute for Mountain Hazards and Environment. �In 10 years of collaborating, we’ve learned a lot of valuable lessons along the way. Today, I will discuss 5. 
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Experiments and gradient studies are more 
informative when combined

TransPlant studies in Norway… 
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The Vestland Climate Grid
SeedClim (2009 – 2024)
PI: Prof V. Vandvik
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China… 



Experiments and gradient studies are more 
informative when combined
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China… and globally

Bektaş, Chisholm, Egelkraut, Lynn et al, Ecography, In press.
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Three-D Project: Warming, Grazing and Nitrogen deposition (PI: Halbritter)
Norway and China

Aurland, Norway
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Mt. Gongga, Sichuan, China, 2015

Involving students in the research process 
is a ‘win-win-win’



Involving students in the research process 
is a ‘win-win-win’

2015: Our first ‘Plant Functional Traits Course’
Vigdis Vandvik (NOR), Yan Yang (CHN), Brian Enquist (USA)

Win: Learning science by doing science
Students actively involved in planning, conducting and reporting real, publishable research
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Mt. Gongga, Sichuan, China, 2015



Involving students in the research process 
is a ‘win-win-win’

Win: Building the (scientific) community
Wide range of nationalities, expertise, and local community involvement
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PFTC 5, Peru, 2020

https://plantfunctionaltraitscourses.w.uib.no/

Peru 2018, 2020

China 2015, 2016

Svalbard 2018 Norway 2022

South Africa 2023



Involving students in the research process 
is a ‘win-win-win’

Win: Group effort collecting high quality & quantity functional traits data
‘Trait Wheel’
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Trait wheel
Peru, 2018
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Trait wheel – plant trait screening setup



We need open science, common protocols, 
streamlined workflowsLe
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Trait-based ecology, like all fields of science, are experiencing increasing demands to be an open science, and for data to be FAIR. And open science, as illustrated in this figure from a paper specifically on open science practices for trait-based ecology, is much more than simply publishing papers open access. 

This *obviously* has implications for how we train tomorrow’s scientist. They need to be fluent in these practices at the start of their careers. This talk is a reconstruction of how we have developed a course in trait-based ecology that started out very differently, but where fair open science now features heavily. 




We need open science, common protocols, 
streamlined workflows

• Open and FAIR workflows, protocols, data. 
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Trait-based ecology, like all fields of science, are experiencing increasing demands to be an open science, and for data to be FAIR. And open science, as illustrated in this figure from a paper specifically on open science practices for trait-based ecology, is much more than simply publishing papers open access. 
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We need open science, common protocols, 
streamlined workflows

• Early iteration of PFTC taught us valuable lessons about optimizing 
workflows
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The first challenge is simply to be able to collect quality data in a field course setting, with many people and little time. Some obstacles are really quite mundane. In the first year, there was a lot of hand-writing involved in collecting and measuring the leaves. But with many people involved, with different hand-writing, … errors can and do happen. Now, we have very standardized stickers on the leaf envelopes for all the relevant information. And in the background on this picture you see out trait wheel ‘certificate’. Everyone is trained and get certified at all ‘stations in the lab – the trait wheel (which is named so because the first table, in China, was round). 

Data quality-related challenges often emerge when inspecting data – and this ‘chickenfoot’ pattern caused us a lot of headache. It turns out that differences in settings between computers causes this and other systematic errors in the data. We solved this by using raspberry pis to overrun the settings on all computers used for scanning and other operations on the trait wheel. And we now use barcodes and barcode readers for linking measurements to data files, which has proved to be a life saver. This saves time in the lab and reduces errors in the data dramatically. 
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Trait-based ecology, like all fields of science, are experiencing increasing demands to be an open science, and for data to be FAIR. And open science, as illustrated in this figure from a paper specifically on open science practices for trait-based ecology, is much more than simply publishing papers open access. 

This *obviously* has implications for how we train tomorrow’s scientist. They need to be fluent in these practices at the start of their careers. This talk is a reconstruction of how we have developed a course in trait-based ecology that started out very differently, but where fair open science now features heavily. 
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• Learning from each other: novel systems, methods, expertise. 

• Developing networks to lift our research outputs to higher levels 

• Internships to aid mobility, valuable research experience for early career 
researchers 

• Building on previous collaborations to develop new relevant research 
questions and projects 



International collaborations foster effective and 
impactful science communication.Le
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Beyond the ‘hard’ outputs…
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Experiments and gradient studies are more 
informative when combined1

Involving students in the research process 
is a ‘win-win-win’

We need open science, common protocols, 
streamlined workflows

Long-term collaborations are valuable and essential

International collaborations foster effective and 
impactful science communication.

2

3

4
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Thank you 

Prof. Genxu Wang 
Prof. Yan Yang, Institute of Mountain Hazards and Environment

PFTC team plus all students
All collaborators

Funders





University of Bergen

(Vandvik et al. 2022)
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More generally, this is our current data workflow. We collect data samples in the field, over at the left here, then process and digitize them, and then the happens via a fully scripted workflow involving OSF for both raw and final data storage, R for code, GitHub for sharing code and version control, and Zenodo for publishing the final code. The data papers are our final data documentation products, where all this comes together. The next step is to publish the actual research.



The Handbook
> 500 page of detailed methods descriptions to help ensure data, 
approaches are as standardized and comparable as possible

Presenter Notes
Presentation Notes
Standardized methods and data documentation are really important for making data available and useful for integrating across studies and regions – I want to make an advertisement for this paper – it contains a lot of really useful methodological advice towards this end for experimental climate change ecology – and with over 100 authors, each part written by an expert in the field.  
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And the data are not just for us. We publish them, as data papers, so these are the¨’reports’ that our students deliver for the course. Not playing shop, but doing science as a way to learn sicenc. Students also lead up research papers from the courses. Not talking about those here.  



Mt Gongga, China

Aud H. Halbritter, Julia Chacon Labella, Richard J. Telford, Deborah E. Goldberg, Sehoya Cotner, Brian J. Enquist, 
Jake Alexander, Adam Ccahuana, Adam Chmurzynski, Agustina Barros, Ahui Peng, Alexander Byers Brummer, 

Alexander Sæle Vågenes, Alyssa Smith, Anders Isaksen, Andrea Palomino Cardenas, Andrea Sánchez-Tapia, Aud 
Halbritter, Bárbara Javiera Seaman Espinosa , Barbara M. Neto-Bradley, Blake Lee Joyce, Brian Salvin "BS" Maitner, 

Casper Christiansen, Christien Steyn, Christine Pötsch, Claire Ponsac, Dagmar Egelkraut, Eleanor Thomson, 
Elisabeth Nesheim Hauge, Elke Jongejans, Erickson Giomar Urquiaga Flores, Erik Kusch, Eugenia Sanchez Diaz, Eva 
Lieungh Eriksen, Fei Ran, Fernanda Chiappero, Fiorella Gonzales, Francesca Jaroszynska, Frida Knoop, Hanna Lee, 

Hilde Rui, Ilaíne Silveira Matos, Imma Oliveras, Inge Althuizen, Jess Rickenback, Jesslyn Tjendra, Jhon del Aguila 
Pasquel, Jhonatan Sallo Bravo, Joachim Töpper, Jocelyn Navarro, Jonathan Henn, Jonathan von Oppen, Josef

Garen, Joseph Gauard, Josh Lynn, Julia Chacon, Julia Kemppinen, Kai Lepley, Kari Klanderud, Karolína Pánková, 
Katrín Björnsdóttir, Kine Blom, Korina Ocampo-Zuleta Kristine Birkeli, Kristýna Kuncová, Laura Jessup, Leonardo 

Hamachi, Li Zhang, Linda Hovde Nordås, Linn Vassvik, Lohengrin Cavieres, Lorah Patterson, Lorelei Patrick, Lucely 
Lucero Vilca Bustamante, Mackenzie Lift, Marc Macias-Fauria, Marcus Spiegel, Maria Elisa Pierfederici, Mary 

Linabury, Matiss Castorena Salaks, Megan Kathleen Sullivan, Michelangelo Sergio Moerland, Mickey Boakye, Miguel 
Muñoz Mazon, Molly Ng, Siri L. Olsen, Natalia L Quinteros Casaverde, Nina Roth, Olav Skarpaas, Paul Efren Santos 

Andrade, Pekka Niittynen, Pernille Bronken Eidesen, Polly Bass, Ragnhild Gya, Rebecca Lehman, Richard Telford, 
Ruben Roos, Rudi Cruz, Samuel Pastor Ploskonka, Sandra Duran, Sara Middleton, Sean Michaletz, Sehoya Cotner, 

Shuli Chen, Signe Maskell Knudsen, Silje Östman, Siri Vatsø Haugum, Sonya Geange, Tanya Strydom, Tasha-Leigh J. 
Gauthier, Trace Martyn, Vanessa Buzzard, Verónica Noemí Zepeda Martínez, Verónica Pinelli, Will Johnson, 

William Farfan-Rios, William Garcia, Xiangyang Sun, Xiaoxiang Zhao, Yadvinder Mahli, Yan Yang, Yao Xiao, Yaoqi Li. 
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Everyone that contributed. 
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