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A. Scientific Report 

1 Management Summary 

We report on the activities of the University Research Priority Program Global Change and Biodiversity 

(URPP GCB) during 2021, and briefly describe objectives for 2022.  

Outstanding research outputs were numerous and diverse in 2021. With 72 publications on research directly 

resulting from and acknowledging the URPP GCB, we increased the number of publications from 68 in 2021. 

The diversity of research topics we published in included: that spectral complementarity can reveal resource-

use complementarity (ref. 53); that the area of mangrove forest has increased on the Aldabra Atoll over the last 

21 years (ref. 11); and discussion of the economic and ecological benefits to be expected from biodiversity in 

agriculture (ref. 70). 

Seven new research projects were approved and formed the core research activities during phase 3. The URPP 

GCB will provide up to 0.84 Mio CHF in funding for these projects, and there is promised 0.91 Mio CHF in 

matched funding from sources including SNSF, BAFU, Co-Fund DP Response, Swiss Polar Institute, EU 

RESPONSE program and the Ederer Foundation. 

We initiated a URPP GCB mini symposium to continue the intellectual exchange momentum of the annual 

retreat throughout the year. The first mini symposium took place in April 2021 in an on-line format and 

included oral and virtual poster presentations. The second mini symposium took place in October 2021 in-

person and included oral and poster presentations. These events were particularly important to maintaining 

URPP GCB team cohesion particularly during the COVID pandemic. 

URPP GCB members continued outreach and teaching activities in 2021.  

Maria J. Santos gave live impressions from COP26 (the UN Climate Change Conference) to URPP GCB 

members.  

The URPP GCB outreach highlight was Scientifica 2021 which focused on research at the Siberian site.  

Meredith Schuman presented her inaugural professorial lecture in March 2021. Jordi Bascompte received the 

prestigious Ramon Margalef Prize for his mathematical work on the description of biological networks.  

Florian Altermatt was elected to the Foundation Board of InfoFauna/CSCF, which hosts the Swiss database on 

all faunistic data in 2021. URPP GCB members continued their engagement in external organizations such as 

the Swiss Biodiversity Forum and the Swiss Forum Landscape, Alps, and Parks (FoLAP) of Swiss Academy 

of Sciences (SCNAT), Arctic Council’s Conservation of Flora and Fauna Working Group (CAFF), a new NSF 

Biology Integration Institute on Spectral Biology, Intergovernmental Science-Policy Platform on Biodiversity 

and Ecosystem Services (IPBES), the Intergovernmental Panel on Climate Change (IPCC), the Research 

Commission of the Swiss National Park (FOK-SNP), International Union for Conservation of Nature (IUCN) 

and the Society for Conservation Biology.  

COVID-19 and the associated restrictions continued to present challenges for our researchers. We developed 

and continued with novel ways to maintain the URPP GCB team identity. Many of our members participated 

in virtual conferences and seminars to showcase URPP GCB research. We continued our research despite the 

challenges presented by the COVID pandemic and made contingency plans when some of our important field 

studies could not be completed. 

Gabriela Schaepman-Strub stepped down as director due to appointment as Scientific Director of the Swiss 

Polar Institute. In 2022, the second year of URPP GCB’s phase 3, we will (i) continue research projects 

initiated during phase 3, and (ii) continue the post-phase 3 initiative projects, with the goal of further 

developing the longer-term strategic perspectives of the URPP GCB. 
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2 Objectives 

2.1 Objectives for 2021 

The objectives for 2021 built on the objectives established by URPP GCB management and members in Phase 

2, to transition from a project focus to a research cluster focus. These objectives were defined in a joint team 

effort and are outlined below: 

Scientific 

● Start phase 3 projects 

● Increase scientific impact by introducing an open science policy, including open access of 

publications and data registration and sharing.  

● Complete the papers initiated during the URPP GCB retreat 2020 writing atelier. 

● Complete the 2020 Innovation project. 

Teaching 

● Support development of a new degree program involving biodiversity and sustainability science. 

● Continue developing and holding courses and summer schools for our PhD students, in 

collaboration with relevant PhD programs. 

Innovation & Integration 

● Initiate the URPP GCB biennial mini symposium 

● Further develop initiatives that will ensure continuation of the URPP GCB after phase 3.  

● Strengthen integration of affiliated projects. 

● Continue to promote and support interdisciplinarity, integration and innovation. 

Outreach and Communication 

● Continue to increase the visibility of the URPP GCB through press coverage, outreach, and social 

media.  

● Continue supporting outreach activities, with a focus on Scientifica 2021. 

Reputation of the URPP GCB and Policy Engagement  

● Increase visibility of URPP GCB, through the organization of the Virtual World Biodiversity 

Forum (WBF) 2021. 

● Participate in conferences such as organizing a session at the Sustainability Research Innovation 

(SRI) Congress 2021. 

● Continue engagement in IPBES, IPCC, Convention on Biological Diversity (CBD), Swiss 

Biodiversity Forum SCNAT, Future Earth, Artic Council, FOK-SNP, International Conference on 

Conservation Biology (ICCB), National Center for Ecological Analysis and Synthesis (NCEAS), 

National Institute for Mathematical and Biological Synthesis (NIMBioS), ESA, and NASA. 

Management/Governance 

● Facilitate the initiation of phase 3 projects and development of post-phase 3 strategic initiatives. 

● Further adapt activities under COVID-19 safety-measures to facilitate interactions and research 

exchange in 2021 to maintain and advance URPP GCB social and research integration. 

Career and Gender 

● Advance the program’s BADGERing peer mentoring scheme, continue the CEOC newsletter and 

continue to support the current cohort of PhD’s and postdocs through career mentoring activities.  
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2.2 Objectives and Milestones achieved during the reporting year 2021 

Scientific 

Projects progressed well and resulted in numerous high-quality research outputs during 2021 (detailed in 

Section 3.1). We published 72 papers directly related to our program’s research (Section 6). A further 39 

directly related to URPP GCB research themes were published by our members. Seven phase 3 projects were 

initiated in 2021, all of which included multiple URPP GCB PIs, and for which URPP GCB funding was 

matched by at least as much additional funding. Three new members were affiliated with the URPP GCB in 

2021 (Section 4.1) 

Teaching 

We organized the second Global Change and Biodiversity Summer School ( Section 4.1). We led and 

contributed to education at Bachelors, Masters, and PhD level, focusing on integration of previously poorly 

connected disciplines within University of Zurich (UZH) (Table 1, Section 4.1). Development of a new degree 

program was led by Florian Altermatt and by end of 2021 was close to being ready to submit for approval by 

the University’s governing bodies responsible. The new degree program should admit its first students in fall 

semester 2023. 

Innovation and Integration 

An innovation project initiated in 2020 to show how to unveil interactions between biodiversity, ecosystem 

services, global changes and socio-economic processes has been progressing with the participation of 

numerous URPP GCB members and will be submitted for publication in 2022 (Section 3.1).  A further paper 

initiated during the retreat 2020 writing atelier has developed to a mature version (A customary “backpack” for 

global change and biodiversity researchers to ease and improve collaborations with local scientists and non-

scientists.) We held the first two of a series of URPP GCB mini symposiums in 2021. The Cutting-Edge 

Research Club (CERC), seminars, career breakfasts, PhD/Postdoc and pub meetings were held throughout 

2021 further fostered substantial integration and synthesis (Section 4.1). During the retreat 2021, members 

contributed to discussions about phase 3 projects in Science Cafés and to the development of the post-phase 3 

initiative project proposals 2021.  

Outreach and Communication 

The URPP GCB hosted a stand during Scientifica 2021 (Section 4.2). Our research was directly displayed in 

the media, including in UZH press releases, Twitter, and national television (Section 4.2). We were active on 

twitter (@uzh_gcb) and in our LinkedIn group page (Section 4.2).  

Reputation of the URPP GCB and Policy Engagement 

The URPP GCB and bioDISCOVERY are co-organizing the WBF 2022 (Section 4.1). Our research was 

presented at several international events (Table 2, Section 4.2). bioDISCOVERY acted as the science-policy 

interface (Section 4.2). We contributed to the ICCB 2021 scientific committee. We continued our 

collaborations with the European Space Agency (ESA) and National Aeronautics and Space Administration 

(NASA). The URPP GCB, in collaboration with the Eawag-WSL Blue-Green-Biodiversity Initiative 

successfully applied to hold a conference in 2023 at the Congressi Stefano Franscini in Monte Verità. 

Management and Governance 

We transitioned to phase 3 with a change in the directorship, Gabriela Schaepman-Strub stepped down as 

director to take up a position as scientific director of the Swiss Polar Institute. We continued to develop post-

phase 3 initiatives proposals for the long-term future of the URPP GCB during the retreat 2021 (Section 4.1). 

The directors continued to work well together. Management and administration functioned well. Affiliate 

membership status was disbanded, affiliate members became normal members.  
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Career and Gender 

The respective committee continued to assess and revise Career and Equal Opportunities (CEOC) activities. 

The new peer-mentoring BADGERing program continued in 2021 (Section 5.2). PhDs and Postdocs were 

supported with course opportunities and peer mentoring through regular meetings. One PhD student, Christian 

Rossi, from Phase 2 graduated in 2021bringing the total number of URPP GCB PhD students who successfully 

defended their PhD thesis to 21.  
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2.3 Objectives for 2022 

Scientific 

● Continue phase 3 projects 

● Increase scientific impact by continuation of the open science policy, including open access of 

publications and data registration and sharing.  

● Submit the paper initiated during the URPP GCB retreat 2020 writing atelier. 

● Submit the 2020 Innovation project for publication. 

Teaching 

● Continued support of the development and implementation of a new degree program involving 

biodiversity and sustainability science. 

● Continue developing and holding courses and summer schools for our PhD students, in 

collaboration with relevant PhD programs. 

Innovation & Integration 

● Continue the URPP GCB biennial mini symposium 

● Further develop initiatives that will ensure continuation of the URPP GCB after phase 3.  

● Continue to promote and support interdisciplinarity, integration and innovation. 

Outreach and Communication 

● Continue to increase the visibility of the URPP GCB through press coverage, outreach, and social 

media.  

● Continue supporting outreach activities, with a focus on WBF 2022. 

● Appropriate preparation for the 2023 Congressi Stefano Franscini meeting. 

Reputation of the URPP GCB and Policy Engagement  

● Increase visibility of URPP GCB, through the organization of the WBF 2022. 

● Continue engagement in IPBES, IPCC, Convention on Biological Diversity (CBD), Swiss 

Biodiversity Forum, FoLAP,  SCNAT, Future Earth, Artic Council, FOK-SNP, ICCB, National 

Center for Ecological Analysis and Synthesis (NCEAS), National Institute for Mathematical and 

Biological Synthesis (NIMBioS), ESA, and NASA. 

Management/Governance 

● Facilitate the initiation and development of post-phase 3 strategic initiatives. 

● Further adapt activities under COVID-19 safety-measures to facilitate interactions and research 

exchange in 2021 to maintain and advance URPP GCB social and research integration. 

Career and Gender 

● Continued support of the program’s BADGERing peer mentoring scheme, the CEOC newsletter 

and continue to support the current cohort of PhD’s and postdocs through career mentoring 

activities. 
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3 Research 

3.1 Research Activities – Phase 2 Projects 

A brief overview of the achievements of each project is provided below. 

Project N-SystEMiC: System Efficiency of Microbial Consortia. (Alizée Le Moigne, Owen Petchey, Samuel 

Abiven, Jakob Pernthaler) In the last year of our project, we completed work on the link between community 

composition and functioning in parallel microcosms of lake water bacteria grown on glucose and its dimer 

cellobiose. The resulting assemblages exhibited high compositional variability of taxa that were rare in the 

source communities. A mathematical model by our co-PIs (O. Petchey, A. Gupta) showed that the observed 

richness and incidence-based β-diversity could be explained by dispersal limitation. Functional divergence 

among communities was high and consumption of glucose was a more redundant function than consumption 

of cellobiose. Thus, both structural and functional variability may be a consequence of dispersal limitation in 

closed microbial communities. Using a genome-centric metagenomic approach we investigated if the 

functional difference among communities is explained by the redundancy patterns of genomic traits. The 

presence of genes involved in cellobiose degradation was not a reliable predictor of cellobiose degradation. 

Functional redundancy within different gene categories displayed remarkable consistency across various scale 

of diversity (α, β and γ): Genes related to core functions such as genetic maintenance, amino-acids, cofactors 

and vitamins metabolism were more redundant than the average of all genes. By contrast, there was less than 

average redundancy in genes related to the interaction with the environment, to signaling, regulation, and for 

transporters. Analysis of >30000 bacterial genomes revealed that the observed pattern reflected the general 

variation in diversification within gene categories. Our findings suggest that the generically higher 

dissimilarity among bacteria in some functional categories may be related to different functioning of 

stochastically assembled microbial communities. A first manuscript on these experiments has been submitted, 

and a second one is currently in preparation. This project was funded by Jakob Pernthaler from 1 June 2021 

and Alizée will submit her thesis in 2022. 

Project N-EnviroGenomics: Community-wide ecological 

genomics to monitor environmental responses: drought, 

phenology and biodiversity effects (Chongmeng Xu, Yuji 

Tokumoto, Yasuhiro Sato, Bernhard Schmid, Matthew 

Barbour, Jordi Bascompte, Michael E. Schaepman 

Kentaro Shimizu) We analyze the relationships between 

plant response to environmental variables from species to 

community levels. We published our results on the 

importance of drought in tropical rain forests in Southeast 

Asia (Ng et al. 2021, Communications Biology). Although 

hyperdiverse tropical rainforests, such as the aseasonal 

forests in Southeast Asia, are supported by high annual 

rainfall, our genome assembly of a widespread but near 

threatened dipterocarp, Shorea leprosula, supported that drought-responsive genes are enriched among the 

retained duplicates derived from ancient genome duplication. Drought is not only a stress but a trigger for 

phenological events. We worked with other Macaranga tree species. In addition, we collaborated with Gabriela 

Schaepman-Strub, who collected Arabidopsis near the URPP GCB Siberia site which were used to test plant-

insect interaction (Shimizu-Inatsugi et al. 2021, Plant Species Biology). The project has continued to be funded 

by the project leader Kentaro Shimizu since 30 April 2020.  

Project N-EcoForc: Challenges and opportunities in biodiversity forecasting (Anubhav Gupta, Jordi 

Bascompte, Florian Altermatt, Michael E. Schaepman, Jakob Pernthaler, Owen Petchey) We implemented an 

approach known as approximate Bayesian computation for parameterizing a food web model. New insights 

Figure 1 Views of the Kytalyk test site © Vitalii Zemlianski 
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include that the model fit is better than in previous work and the estimated number of trophic links is 

consistently greater than observed. The latter may result from missing links in the observed data and from 

unrealistic constraints in the model. The manuscript was accepted for publication in Ecology and Evolution. 

Three further projects are: (1) we investigate how the accuracy of the predicted food webs varies with the 

amount of information about real trophic interactions; we are preparing the manuscript. (2) We investigate the 

robustness to extinction of the predicted food webs (3) we investigate, in collaboration with Eoin O’Gorman, 

University of Essex, how the interplay of dispersal network structure and climate change affect the persistence 

of food webs from a geothermal stream ecosystem in the Hengill region of Iceland. Finally, we collaborate 

with Jakob Pernthaler and Alizée Li Moigne, in their study of variation in the structure of microbial 

communities; a manuscript has been submitted to Ecology.  

Project AdvEcoForecast: Advancing forecasting of ecological dynamics in changing environments (Frank 

Pennekamp, Aurélie Garnier, Owen Petchey) The project highlight is the involvement of the two project 

members in the publication of an opinion paper about how to better understand and predict ecological 

responses to multiple environmental stressors. The paper led by Benno Simmons and Andrew Beckerman 

(University of Sheffield) was published in Nature Ecology and Evolution and proposes that ecological 

responses should be organized according to their mechanism and the scale of ecological organization on which 

they act rather than their source (i.e., pollution, climate change, invasive species etc.). Based on this 

classification, the generality and predictability of responses can be compared by estimating the effect sizes 

across levels of organization and the combination of stressors. As this approach can be applied to experiments 

and simulations, the new framework bridges empirical data and ecological theory on multiple stressor 

responses, a major concern in the face of ongoing global change. Owen Petchey has continued to fund this 

project. 

Project N-Aldabra: Integrating changing 

habitats in future climate scenarios on Aldabra 

and understanding  impacts on biodiversity 

(Annabelle Constance, Michael E. Schaepman, 

Owen Petchey, Gabriela Schaepman-Strub) 

The first scientific article of this project was 

published in the Global Ecology and 

Conservation journal in 2021. The results 

showed an increase of 60 ha in mangrove 

extent recorded on Aldabra Atoll over 20 

years. We further identified wave power 

exposure thresholds for stable mangrove and 

mangrove occurrence inside the lagoon. This 

project also investigated the combined 

influence and relative importance of local 

environmental drivers on mangrove aboveground biomass on Aldabra. Essential macronutrient content in the 

soil column has the strongest influence on mangrove AGB. Water level variation had a similar indirect positive 

effect on mangrove AGB through its positive effect on soil macronutrient content. This study was performed 

in close collaboration with the Seychelles Islands Foundation (responsible for the conservation of Aldabra) and 

other members of the URPP GCB: Guido Wiesenberg for soil analysis, and Jacqueline Oehri and Frank 

Pennekamp for the formal analysis. The article went to review in October 2021. The data used in this study 

and other data collected during the field campaign on Aldabra Atoll (Nov 2019-Jan 2020) will be publicly 

accessible in a separate data paper. Annabelle Constance continued to co-organize the URPP-GCB PhD-

postdoc monthly meetings until September 2021. 

Figure 2: Drying soil samples at the Aldabra research station 

 © Annabelle Constance 
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Project N-CommCoevol: The community context of coevolution: (Fernando Pedraza Perez, Matthew Barbour, 

Owen Petchey, Jordi Bascompte) On the theoretical front, we produced three manuscripts exploring 

coevolution in communities. We explored how trait matching arises in mutualistic communities as a result of 

the strength of coevolution and the structure of interaction networks (Pedraza & Bascompte 2021, Proc B.). 

We delve into how transitions from mutualistic to antagonistic interactions alter the coevolutionary trajectories 

of entire communities, paper under review, (Pedraza, Liu, Gawecka & Bascompte 2021, bioRxiv). Fernando 

presented this work at the Symposium on Ecological Networks 2021. In our third submitted paper, currently 

under review, we investigate how coevolution influences the response of communities to habitat destruction 

(Gawecka, Pedraza & Bascompte 2021, bioRxiv). These contributions are part of Fernando’s PhD thesis.  

On the empirical front, we have a model plant-insect food web to link variation in specific plant genes to 

community persistence (Barbour, Kliebenstein, & Bascompte, bioRxiv, minor revisions requested from 

Science). 

Project T-UpScaleFuncTraits, Project T-

RSGenTrait, Project L-ChemEnvRS (Chengxiu Li, 

Ewa Czyz, Marylaure de la Harpe, Julia Joswig, 

Isabelle Helfenstein, Zhaoju Zheng, Aboubakr 

Moradi, Michael E. Schaepman, Felix Morsdorf 

(co-PI), Meredith C. Schuman (co-PI)) The results 

of these three projects are co-reported as there are 

synergies and interactions on subprojects, 

publications, and knowledge-sharing. PI’s F. 

Morsdorf, M. Schaepman and M. Schuman 

published 18 papers in 2021 supported by the 

URPP GCB and these projects, investigating 

within- and between species genetic and 

phenotypic (trait) variation towards the 

characterization of terrestrial communities and 

their adaptive potential under global change. The methods we used included analytical chemistry, field 

ecology, genetics, remote sensing, simulation and modeling, aimed at achieving appropriate resolution for 

studies across biological levels from genetic variants, to individuals, to communities and ecosystems; and 

temporal resolution from minutes to seasons and years. Nine publications report on results from the mapping 

of plant traits onto individuals, or across the globe, using in situ measurements and remote sensing; and on 

vegetation-light interactions influenced by traits. One characterized remotely sensed trait variation among 

individual trees at the Laegeren site (Guillén-Escribà et al.). Over 10 team-led publications are in review or 

prepared for submission in the first quarter of 2022. We raised an additional 1.5 m CHF in third-party funding 

for affiliated projects. The American Association for the Advancement of Science (AAAS) invited Michael E. 

Schaepman (with Jeannine Cavender-Bares and David Schimel) to a keynote talk at their virtual annual 

conference. The overview article in Science (https://doi.org/10.1126/science.acx9637) prominently featured 

the work of the team and generated substantial feedback worldwide, along with a related video 

(https://www.youtube.com/watch?v=72klsnboN4A). 

Project L-DataAssim: Detection and space-time modelling of biome transition zones (Leila Schuh, Maria J. 

Santos, Michael E. Schaepman, Rogier De Jong- external collaborator, Reinhard Furrer) Landscape structure 

is one of the main concepts for understanding spatially explicit processes. Landscape structure is mostly 

observed with land cover class data, which fails to account for structural changes within classes. We showed 

that second-order texture metrics can detect features characterized by internally diverse structure, and that 

these ‘spatial structural diversity features’ populate, and in some cases represent, transition zones between 

dominant landscape features. Furthermore, we introduced ‘structural diversity entropy’ as a unifying metric of 

spatial structural diversity. Spatial scale (i.e. spatial extent) strongly influences studies of landscape processes. 

Figure 3 Misty fields on the first morning of the URPP GCB retreat 2021 

© Rémi Willemin 

https://doi.org/10.1126/science.acx9637
https://www.youtube.com/watch?v=72klsnboN4A
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We use an empirical Bayesian approach in a nested scales setting, such that we consider larger scales as prior 

informative to diversity estimates on smaller scales. The R package StrucDiv provides appropriate methods 

and is optimized for large data handling. We co-led the GRC-sponsored workshop ‘Bayesian Thinking & 

Ecology’, supported by the applied statistics group and the PhD program in Ecology, with Leila Schuh as the 

main applicant and organizer in collaboration with several other URPP GCB members. We supported a 

collaborative project led by Duccio Rocchini to present the R package rasterdiv, which estimates spatial 

compositional diversity. We continue to support URPP GCB members with statistical support through 

https://www.math.uzh.ch/consulting. 

Project L-DivProd: A global scale analysis of landscape diversity-productivity patterns (Sarah Mayor, Florian 

Altermatt, Bernhard Schmid, Michael E. Schaepman, Pascal A. Niklaus) We investigate diversity effects at 

previously unexplored levels of ecological organization in real-world ecosystems, using quasi-experimental 

study designs. An important milestone was reached with the completion of the data analyses by Sarah Mayor, 

who will submit her PhD thesis in January 2022. A key finding of her research are positive effects of land-

cover-type diversity on landscape-level functioning in both North America and Europe. We also found that 

land-cover-type diversity is positively related to global-change-related decadal increases in productivity 

observed in some regions. The corresponding publications, including a review, are currently in preparation.  

Project H-Images: The imagination of the resource 

frontier (Rémi Willemin, Norman Backhaus) H-

images project highlights include a publication 

(Willemin and Backhaus, 2021), a submitted 

publication, and a workshop. The publications 

explore the perceptions of waterscapes quality in the 

past, present and futures. These studies represent 

novel methodological combinations of 

chemoethnography and oral history as well as of 

photo-response and speculative fabulation. 

Moreover, together with colleagues, we are 

developing an interdisciplinary group of researchers 

interested on biodiversity assessment of free trade 

agreements. We held a workshop, ‘More 

interdisciplinarity in environmental impact studies of free trade agreements (FTA): limitations and suggestions 

based on the EFTA-MERCOSUR FTA study for Switzerland’ in November and the results of the workshops 

will be published in 2022. 

Project H-ESEthics: Integrating the concept of “Ecosystem Services” into an ethical framework that considers 

human responsibilities towards nature (Mollie Chapman, Anna Deplazes Zemp, Norman Backhaus, Peter 

Schaber) In this project we studied relational values and different understandings of the concept of nature by 

combining philosophical analysis with qualitative social science methods (interview studies). We published a 

number of papers related to the project, the details of these publications are included in our report for Project 

ValueDiv. The project will continue until mid-2022 with additional financial support by the NOMIS 

foundation. Moreover, this research led directly to the phase 3 project ValueDiv, in which we apply the 

interdisciplinary approach and our research results from H-ESEthics to address the specific questions of why 

we want to and why we should protect biodiversity. 

 Project H-RFTibet: Expansion of the resource frontier in the Tibetan Plateau (Konchok Gelek, Norman 

Backhaus, Emily Yeh, Bernhard Schmid, Benedikt Korf) The project’s progress was affected by the COVID-19 

crisis. No further field work could be conducted at the project site, although some data collection could be 

followed up through social media. We could attend no conferences in this period. Within the period funded by 

the URPP GCB (January - August 2021), Konchok Gelek, the project’s PhD student, continued his data 

Figure 4: The grounds of the URPP GCB 2021 retreat venue were a 

wealth of biodiversity © Rémi Willemin 

https://www.math.uzh.ch/consulting/?id=general
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analysis and completed a mature draft of the third dissertation chapter. The first dissertation chapter focuses on 

the effects of state expansion into the urban fringes as a result of the post-earthquake reconstruction process. 

The second chapter looks into the political economy of land in the urban peripheries and how expanding house 

constructions affect peri-urban and rural land markets. The third dissertation chapter seeks to explain rural 

outmigration and how this affects property relations in rural communities affected by outmigration. These 

findings provide new insights into China’s urban expansion, which significantly affects the political economy 

of peri-urban and rural land rights and land use systems, with detrimental effects on biodiversity. From 1 

September 2021, the PhD study is funded by the Department of Geography. 

Project H-EarthSystemScience: Earth System Science (Hanneke van ’t Veen, Martin O. Reader, Maarten 

Eppinga, Maria J. Santos) The year 2021 brought about much progress on the ongoing projects of the group, 

namely Martin Reader’s project on global deltas ecosystem services and biodiversity and Hanneke van ‘t Veen 

project on charcoal production effects on biodiversity.  Major achievements include three published papers 

focusing on consumer-resource modeling for social-ecological systems in general (Eppinga et al. 2021) and for 

charcoal in particular (van ‘t Veen et al. 2021a), as well as a review of governance systems for charcoal at 

global level (van’t Veen et al. 2021b). We have a number of papers in review from Hanneke and Oli’s PhD 

projects and related to other collaborations in which the members of the ESS project are involved. We have 

submitted a paper on charcoal producer social network (van ‘t Veen et al. 2021 in review, a), and how it 

influences a more sustainable charcoal production. We have a paper in review where we developed a novel 

method to detect charcoal using combined remote sensing methods (van ‘t Veen et al. in review, b). We 

submitted two papers on processes that drive dynamics of ecosystem services in delta ecosystems and whether 

such changes may be or not mediated by biodiversity (Reader et al. in review, a, b). Members of the group 

have been very active in contributions to conferences, and Hanneke van ‘t Veen received the best student 

presentation award in the conference ‘Commoning the Anthropocene’ (IASC). Other achievements include M. 

J. Santos’ tenured professorship. Group members (Reader and Eppinga) were co-organizers in the two-part 

Bayesian statistics in ecology workshop. 

Project T-BioAtmos: Feedbacks between biodiversity and climate through plant traits and light interaction 

(Elena Plekhanova, Pascal Niklaus, Owen Petchey, Michael E. Schaepman, Raleigh Grysko, Vitalii 

Zemlianskii, Jacqueline Oehri, Gabriela Schaepman-Strub) During the URPP GCB funded years of this 

project (2017-2020), we studied functional traits related to the light environment, at intra-specific, inter-

specific and community scale and demonstrated the effect of trait diversity on the interaction of light with 

vegetation. We participated in the Tundra Rainfall Experiment (TRainEx) affiliated SNSF project to test 

effects of drought and extreme rainfall on plant traits, community composition, and energy fluxes in the tundra 

ecosystem. From 2021 this project continued with funding by project leader Gabriela Schaepman-Strub’s  

SNSF and EU-Charter (https://www.charter-arctic.org/) funding. We published a number of papers related to 

the project, including in 2021, a paper combining a classical biodiversity experiment design with radiative 

transfer modelling (Plekhanova et al., 2021) and a peer-reviewed article on the design TRainEx (Grysko & 

Plekhanova et al., 2021, see section 4.1). This project will be concluded in 2022.   

Project T- BioSpec: Biogeochemical validation of remotely sensed plant traits. (Fanny Petibon, Tatjana 

Speckert, Guido Wiesenberg, Mathias Kneubühler, Michael E. Schaepman, Michael Schmidt) We published a 

detailed case study of European beech, demonstrating that the biological variation measured by leaf 

spectroscopy is much greater than the uncertainty of measurement if experiments are wll designed – and 

providing a protocol for design and uncertainty assessment (Petibon et al., 2021). The full-text (bioRxiv) has 

been downloaded ca. 350 times since March 2021 and the journal publication was already cited once since 

October 2021. A second publication demonstrates a method with improved chromatographic resolution for 

elucidation of leaf pigment contents in order to validate pigment assessments using field spectroscopy (Petibon 

et al., in revision). Pulling it all together, a third publication (Petibon et al., in prep) integrates several 

metabolite and spectroscopy measurements at different levels of spatial and chemical resolution, to show that 

https://www.charter-arctic.org/
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field and imaging spectroscopy generally reveal variation due to leaf and canopy chemical composition, even 

though the spectroscopy measurements themselves do not separate these components. Thus, metabolomics 

measurements which resolve multiple chemical species within a class may provide better validation of leaf and 

canopy spectroscopy data, and spectroscopy can provide a rapid screening of not only classical traits, but of 

plant metabolomic variation. 

Project T-ARES: Airborne Research Facility for the Earth System (ARES), (Michael E. Schaepman, Andreas 

Hueni) The ARES project progressed despite some challenges brought on by the global pandemic. The two 

main activities were the development of the airborne imaging spectrometer for ARES and the conduction of a 

European flight campaign on behalf of the European Space Agency (ESA). The CWIS-II sensor fabrication by 

NASA/JPL went ahead and by end of 2021, the sensor head was fully assembled and underwent testing for its 

performance validation at JPL. In parallel, the University of Applied Sciences Winterthur (ZHAW), ARES 

partner EPFL and the UZH Remote Sensing Laboratories (RSL) worked on the development of the flight 

hardware that will be integrated with the CWIS-II sensor head to constitute the ARES Imaging Spectrometer 

(ARES-IS). RSL also led a European flight campaign on behalf of ESA to acquire imaging spectroscopy data 

for the future CHIME satellite mission using the NASA AVIRIS-NG sensor. These flights were carried out 

under the umbrella of a specific Space Act Agreement between UZH and NASA. Around 90 different targets 

were planned by the RSL team, including also non-ESA test sites for URPP GCB research members. More 

details can be found on the mission page. 

Innovation project: Enabling a new generation of integrative 

analyses to address social-ecological challenges in biodiversity and 

global change research (Pengjuan Zu, Maarten Eppinga, Debra 

Zuppinger-Dingley, Veruska Muccione, Meredith C.  Schuman and 

Maria J. Santos) Understanding the interconnections between 

processes that drive social-ecological systems is most needed but also 

extremely challenging. Several steps have been put forward that 

enable such integration, from theoretical concepts to data-driven 

approaches. In this project, we build on two of such approaches, 

research weaving and causal discovery, to illustrate how to study and 

unveil potential causal relationships between social and ecological 

processes. We build on research weaving to identify linkages 

between four domains: socio-economic, global change, ecosystem 

services and biodiversity, and then use causal inference, which is 

largely agnostic to data type, on a set of potential explanatory spatial 

data to uncover relationships for the island of Borneo. We find that 

the literature is dominated by biodiversity and ecosystem service 

processes, and when applying a causal discovery approach to a 

selected set of exemplary social-ecological interactions, we can retrieve some (but not all) causal relationships. 

These results suggest that indeed understanding causality in social-ecological systems is challenging, requiring 

not only more (and better) data on the underlying processes but also more (or better) methodological 

approaches that are able to deal with the relatively low strength of causality for individual processes while 

additively explaining the complexity of social-ecological systems. 

3.2 Research Activities – Phase 3 Projects 

Project RSeDNA: Assessing global change effects on biodiversity and ecosystem multifunctionality across a 

major river catchment using eDNA and remote sensing. (Heng Zhang, Reinhard Furrer, Felix Morsdorf, 

Pascal Niklaus, Michael E. Schaepman, Florian Altermatt) Aquatic and terrestrial ecosystems are tightly 

connected by spatial flows, enabling an imprint of biodiversity and multifunctionality across ecosystem 

boundaries. A thorough and systematic quantification to this land-water linkage, however, is still lacking, 

Figure 5: The URPP GCB retreat fosters 

discussions in informal events. 

© Rémi Willemin 

https://ares-observatory.ch/esa_chime_mission_2021/
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impeding an urgent and practical landscape-level protection against alarming riverine biodiversity loss. We 

integrate core expertise of the URPP GCB, the world-leading remote sensing (RS) and environmental DNA 

(eDNA) metabarcoding techniques, to uncover a spatial fingerprint of land-water linkage of biodiversity across 

ecosystems. Our methodology contributes innovation to the development and broad applications of Essential 

Biodiversity Variables (EBVs) at regional to global scales, providing a scalable and standardized approach to 

measure the spatial scale of linkage of biodiversity at the landscape level, thus shedding light on the 

prioritization of land use conservation and management.  We compiled extensive eDNA data on spatial-

temporal distribution of biodiversity across the Thur catchment. Then, we linked the eDNA-derived 

biodiversity data to the RS-derived spectral diversity from Sentinel-2 Multispectral Instrument imagery, which 

reflects terrestrial ecosystem functional diversity. The spatial extent of such land-water linkage of biodiversity, 

for the first time, was successfully quantified, showing a maximum range of 3.3 km upstream with a peaking 

signal at 400 m.  The first manuscript entitled “A spatial fingerprint of land-water linkage of biodiversity 

uncovered by remote sensing and environmental DNA” was submitted. Based on these findings, we will 

explore this land-water linkage of biodiversity in seasonality and develop an explicit model of land use effect 

on riverine biodiversity in the next steps.  

Project EarthSystemScience: Earth System Science (Maarten Eppinga, Aman Gupta, Maria J. Santos) In 

phase 3, we welcomed Aman Gupta to the ESS project. The goal of Aman’s project is to study scaling 

relationships in social-ecological systems, to complement our analytical approaches and understand processes 

inherent to these systems.  Responding to a need which argues for approaches that enable a cross-scalar 

understanding of the drivers of land-use change (LUC), this study proposes a 3-tiered, multi-scale approach – 

going from the Global through the Regional to the Local - to understand the drivers and impacts of not just 

land-use but also land-function change (as measured with biodiversity and ecosystem services). At the Global 

scale we will approximate the dynamic of human-land interactions using Land-System Archetypes (LSA) and 

understand how they vary geographically and by typology. Thereafter, at the Regional Scale (as a bridge from 

the Global to the Local scale) we will examine Regional-level data (both RS and statistical socio-economic 

data) to improve our understanding of land-system behavior. Finally, at the Local scale we will use the 

sustainable livelihoods approach to examine trajectories of land functions. A The final objective of this 

proposed research work is to ascertain the degree to which local-scale factors pertinent for land-related 

decision making are captured and represented at the Regional and Global scales of analysis. Aman has been 

actively working on his project proposal and successfully had his first committee meeting. 

Project ValueDiv: When is (bio)diversity good/valuable? (Anna 

Wienhues, Mollie Chapman, Norman Backhaus, Anna Deplazes 

Zemp) We published our research on the human-nature relation, 

and introduced a focus on biodiversity into our research 

questions. Mollie Chapman published papers on human-nature 

interactions in conservation and agriculture based on her 

analysis of relational values. Anna Wienhues’ philosophical 

account of the ethical relevance of ‘otherness’ was published 

online, and Anna Deplazes Zemp submitted a revised version of 

her relational understanding of the concept of ‘nature’. These 

philosophical models suggest that an ethical human-nature 

interaction must consider the otherness, i.e. the uniqueness and 

difference to humans that we encounter in nature. Anna 

Wienhues and Anna Deplazes Zemp combined their approaches 

to develop novel arguments for the ethical importance of 

biodiversity. We continued our research on relational 

environmental values. Mollie Chapman wrote a manuscript in 

which our theoretical relational value model is directly applied 

Figure 6: Anna Deplazes Zemp discussing Project 

ValueDiv with GCB’ers during the Science café 

sessions at the URPP GCB 2021 leaders 

 © Rémi Willemin 



URPP Global Change and Biodiversity       Annual Report 2021 

15 

 

to, and refined by, interviews with mountain farmers data. Anna Deplazes Zemp published a book chapter in 

which she connects her previous work on genetic resources with our model of relational values. We submitted 

research proposals for the continuation of our work beyond URPP GCB funding. Anna Wienhues secured 

additional funding with a Forschungskredit grant, Mollie Chapman submitted SNF Ambizione proposals and 

Anna Deplazes Zemp submitted a project-extension proposal to the NOMIS foundation. 

Project BioFeedback: Feedbacks across biological scales: Linking adaptive landscapes and species 

interaction networks (Kentaro Shimizu, Meredith Schuman, Matt Barbour, Jordi Bascompte) We completed an 

experiment looking at how the loss of species from food webs will shape phenotypic and genetic variation in 

remaining species. We are waiting for bioinformatics analysis from the Functional Genomics Center. 

Preliminary results are however promising indicating that evolution is less predictable in more complex food 

webs, suggesting that biodiversity is important for maintaining phenotypic and genetic diversity at a regional 

scale. 

Project LandDivProd: Integrating biodiversity and landscape functioning across spatial and organizational 

scales (Simon Landauer, Claudia Röösli, Florian Altermatt, Jordi Bascompte, Michael E. Schaepman, 

Bernhard Schmid, Reinhard Furrer, Pascal Niklaus) Importantly, we secured funding from the Horizon-2020 

Marie Skłodowska-Curie Action to co-fund Simon Landauer, a phase3 PhD candidate. The main aim of his 

research is to better understand the mechanisms that drive the landscape-level effects we found so far. As a 

first step towards this goal, he retrieved higher-resolution remote-sensing data (30-m Landsat 8 imagery) and 

applied the additive partitioning method, which revealed that statistical complementarity effects underpin the 

landscape-level diversity effects. Finally, we published, together with colleagues, an opinion article on how 

diversity effects could be leveraged in agriculture (Wuest et al. 2021). 

Project HumTrait: To infer the legacy of human activities on tropical forest diversity with spatial genetics and 

remote sensing (Nathalia Perez-Cardenas, Felix Morsdorf, Kentaro Shimizu, Maarten Eppinga, Meredith 

Schuman, Maria J. Santos) The project ‘Inferring legacy of human activities on tropical forest plant diversity 

with spatial genetics and remote sensing’ was successfully launched and Nathalia Perez-Cardenas joined the 

team. The project goal is to assess the effects of human legacies on biodiversity at the level of species, traits, 

and genes, using literature, remote sensing, in situ sampling, and next-generation sequencing. Human 

influence on biodiversity may be through multiple mechanisms that occur at different magnitudes and speeds – 

‘human influence tempos’ – some fast, such as deforestation, loss of habitat, and reduction of ecosystem 

function; and some with fast and slow periods such as extinctions and extinction debts, changes in phenotypic 

traits and underlying genotype distributions. Our objective is to reveal patterns of human impact on different 

biodiversity domains (from ecosystems to genes), test the ‘human influence tempos’ hypothesis on different 

biodiversity domains, and determine the strength of evidence for such impacts. We take Borneo as a case 

study, focusing on Sabah and Sarawak. To assess the cumulative effects of human influence on plant species 

and their traits, we combine expertise on social-ecological systems, plant ecology, remote sensing and spatial 

genomics. Nathalia Perez-Cardenas wrote the PhD proposal and took courses in the framework of the Science 

and Policy PhD program and the Zurich Graduate School in Geography/ESS. 

Project NeighborGen: Ecological genomics of neighbor effects (Yasuhiro Sato, Jordi Bascompte, Meredith 

Schuman, Bernhard Schmid, Michael O'Brien, Kevin Ng Kit Sion, Kentaro Shimizu) We aim to quantify 

underexplored interactions within species via chemical biodiversity and link to genomic architecture. We 

incorporated neighbor genotypic identity into genome-wide association study (GWAS) to develop a new 

method of statistical genomics “Neighbor GWAS” which is implemented as a R package (Sato et al. 2021 

Heredity). Applying this method to 200 genotypes of Arabidopsis thaliana, we found that neighbor GWAS 

explained more genetic variation in field herbivory than the normal GWAS (Sato et al. 2021). To further test 

outcomes of mixed planting predicted by the neighbor GWAS, we started a follow-up experiment in the Irchel 

experimental garden. Part of the initial proposal on tropical systems was integrated to the HumTrait project, 

where we aim to apply the developed methods to biodiversity experiments established during the previous 
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URPP work in Malaysia. We reported the importance of drought for the dominant tree family at the Southeast 

Asian tropical forest Dipterocarpaceae by genome assembly and climate analysis (Ng et al. 2021, Commun 

Biol). This reference genome will be a basis for our future project when travel restrictions in Malaysia by the 

COVID-19 are lifted. 

Project: ArctLake: Temporal variability and habitat compartmentalization of methanotrophic microbes in 

Arctic permafrost ponds (Alizeé LeMoigne, Gabriela Schaepman-Strub, Jakob Pernthaler) Most of the 

planned work was postponed to 2022. However, Alizeé conducted a sampling and measurement campaign at 

Kytalik between June 30 and August 4, together with her Master student Cyril Hofer. One goal of the 

campaign was to continuously monitor the dissolved concentration of dissolved methane and CO2 in two types 

of Arctic ponds for 4 weeks. For this purpose, two instruments constructed by the group of Maciej 

Bartosiewicz at the University of Basel were transported and installed at two ponds of different 

geomorphological origin (trough, polygonal) in the vicinity of the field camp. Discrete gas samples were 

collected in parallel to confirm/infirm the measurement of the gas analyzers. Unfortunately, there were serious 

issues with the instruments that included the repeated entering of water into tubing, error messages from the 

methane sensor, and connection problems with the data logger. Therefore, no reliable continuous measurement 

series could be recorded. The second goal of the campaign consisted of the collection of water, sediment and 

biofilm samples from a set of 20 ponds. These samples could be readily obtained and shipped back to Zurich. 

The collected material will serve for a subsequent molecular analysis of the methanotrophic microbial 

communities in 2022 as outlined in the project. 

Project BioDiv: Enhancing freshwater biodiversity assessment by modelling spatial processes in river 

networks (Luca Carraro, Florian Altermatt) The highlights of the project are: (1) Submission and revision of 

the manuscript 'Meta-ecosystem dynamics drive the spatial distribution of functional groups in river networks', 

where we show that: i) a spatially explicit meta-ecosystem model can reproduce the commonly observed 

spatial patterns of functional feeding groups in river networks; ii) alteration of resource flow dynamics and 

riverine connectivity has a huge impact on community composition and regional abundance of feeding groups. 

(2) Submission of the manuscript 'Structure of dendritic river networks shapes ecological dynamics',  in which 

we compare different river network analogues commonly used in theoretical and empirical freshwater ecology 

studies, and show that only analogues derived from geomorphological principles (i.e., Optimal Channel 

Networks) are able to not only reproduce the topology and scaling of real river networks, but also lead to 

unbiased estimates of stability and persistence of a metapopulation.  (3) Preparation of the manuscript 

''Modelling eDNA transport in river networks reveals highly resolved spatio-temporal patterns of freshwater 

biodiversity', we couple a spatially replicated eDNA dataset for a Swiss catchment (see RiverDNA project) 

with a hydrology-based model of eDNA transport (eDITH), and derive highly resolved spatio-temporal 

patterns of freshwater biodiversity across three main taxonomic groups.  
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Project ValPar.CH: State and trend of nature’s 

contributions to people (FOEN funded, URPP 

GCB affiliated; Anna Schweiger, Mathias 

Kneubühler, Michael E. Schaepman) The remote 

sensing (RS), nature’s contributions to people 

(NCP, Task A.1) and species distribution (SD, 

Task A.2) modelling groups defined a common 

reference grid for mapping ecosystem indicators 

(predictors) across Switzerland. Scripts for 

deriving RS indicators of vegetation structure and 

function from satellite data were developed and are 

running. Sets of high-spatial resolution RS 

predictors for NCP and SD models from Sentinel 

2A and Landsat imagery (1983-2021) are 

available. These predictors include plant biomass, 

canopy density, water stress, and senescence indicators. Implementation of these datasets in the NCP and SD 

modelling pipelines allow assessing the added value of state-of-the-art satellite RS products for predicting 

NCPs and SDs across Switzerland. This summer, the RS group collected two sets of imaging spectroscopy 

data in two Valpar.CH’s test regions, Jurapark Aargau and Parc Gruyère Pays-d’Enhaut. The RS group 

collected a series of vegetation data, including plant inventories, biomass and foliar chemistry data with the 

spectrometer overflight, which are currently being analyzed and processed. Combining spectral images with 

the vegetation data collected on the ground, enables predicting and mapping chemical and structural vegetation 

traits and plant community composition at 2 m spatial resolution across the two parks. These maps will form 

the basis for assessing the added value of another generation of RS products as predictors for NCP and SD 

models—imaging spectroscopy data—which will be available at satellite level within the coming decade. 

Project ValPar.CH: Societal relevance and valuation of ecosystem services - Nature’s Contribution to People 

(FOEN funded, URPP GCB affiliated; Annina Michel, Norman Backhaus, Roger Keller). In the second half of 

2021, we conducted 42 go-along interviews in the field in four different case study regions in Switzerland. The 

goal is to better understand people’s connection to nature and landscapes and to identify values influencing 

these connections. Furthermore, conducting in-situ interviews on walks allows us to grasp the role of emotions 

in people-nature relationships. In parallel to data gathering, the team started transcribing the interviews and 

processing of the GPS data recorded during the walks in order to best showcase the rich data that was gathered 

over this field work phase. 

Project RiverDNA: assessing biodiversity 

across a river catchment using eDNA 

(SNSF Funded, URPP GCB affiliated; 

Rosetta C. Blackman, Hsi-Cheng Ho, Jean-

Claude Walser, Florian Altermatt) Here, 

we address the need for accurate 

characterization of ecological communities 

with respect to their biodiversity and food-

web structure. Empirical study of 

biodiversity and multi-trophic food-webs at 

relevant spatio-temporal scales is currently 

lacking. In this study (submitted June 2021 

and in review Communications Biology) 

we integrated core principles of the URPP 

by examining changes in biodiversity and 

Figure 8: Florian Altermatt leading the discussion during the Project 3 

Science Café session © Rémi Willemin 

Figure 7: Vegetation sampling in Parc Gruyère, Châteaux d'Oex © Anna 

Schweiger 
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ecosystem function across the river Thur catchment over seasonal change using eDNA. We found contrasting 

biodiversity patterns between major taxonomic groups; local richness was seasonally dependent for some 

groups, with statistically significant increases and decreases towards downstream positions within the 

catchment. By using a metaweb approach we also demonstrated that variation in local food-web 

characteristics, such as link density and nestedness, were influenced by both space and time, yet these patterns 

did not necessarily mirror those of biodiversity and functional feeding characteristics. This study is one of the 

first to use eDNA to ask broader questions to conserve species diversity as well as assess functional trophic 

integrity of communities and shows that patterns of biodiversity and food-web characteristics must be jointly 

studied as our results suggest they are not directly scalable to each other even at the same spatial and temporal 

scales. 

Innovation post-phase 3 initiatives (Maria J. Santos)The URPP GCB directors approved wo proposals for 

funding, namely ‘Empowering Policy Relevance of our Research' by Annina Michel, Roger Keller and ‘Living 

lab for biodiversity and global change’' by Cornelia Krug and Gabriela Chapman-Strub. Both proposals were 

funded for 30 000 CHF for workshops at WBF 2022. In addition, the directors decided that initiatives’ funding 

should also be made available for further developing the institutional structure required for post-phase 3 

continuation of the URPP GCB. 

4 Scientific Activities and Outreach 

4.1 Scientific Activities 

The virtual WBF 2021 was held with the theme ‘A new decade for biodiversity’ and included four virtual 

panel discussions. Some of the topics covered were Governance, Restoring Nature for Biodiversity, People and 

Climate, Rethinking Finance and Economics for Biodiversity and Positive Futures for Biodiversity. 

Introductory keynote speakers included Bongani Mnisi, Frans Schepers, Sir Partha Dasgupta and Philipp 

Blom. Each of the events was attended by 100 – 150 participants. The recordings, available on YouTube, have 

had more than 1600 views.  

As one of the two organizing bodies, the URPP GCB is strongly involved in the preparation of WBF 2022. 

WBF is led by Michael E. Schaepman and Cornelia Krug, the URPP GCB scientific liaison 

officer/bioDISCOVERY scientific officer. Additional members of the URPP GCB (Anna Deplazes-Zemp, 

Owen Petchey, Maria J. Santos, Gabriela Schaepman-Strub and Debra Zuppinger-Dingley) contribute to the 

scientific organizing committee. The mandate of this committee included identifying plenary speakers and 

potential session hosts, and reviewing session and workshop abstracts. Cornelia Krug is supported in the local 

organization by Anja Schilling Hoyle as the conference administrator. 

URPP GCB Retreat: The two-day URPP GCB retreat, led by Norman Backhaus and Debra Zuppinger-

Dingley, focused on phase 3 projects, URPP GCB impact, Scientifica outreach, and innovation. Phase 3 

project leaders presented talks about their projects, these talks were followed by science café sessions during 

which GCB’ers rotated among the projects to maximize feedback to the projects. GCB’ers discussed and 

developed workshop and panel discussion submissions for the WBF 2022 to increase our impact at the 

conference. We dedicated one of the sessions at the retreat for Scientifica 2021 preparation and practice. 

Finally, we held round table discussions to refine and feedback on the Post-phase 3 initiative proposals that 

were submitted for URPP GCB funding. Prior to the retreat the PhDs and postdocs completed a survey 

compiled by Hanneke van 't Veen, PhD Steering Committee representative, about the involvement of PhDs 

and postdocs in decision making process for the continuation of URPP-GCB after phase 3. The majority of 

participants believed that PhDs and postdocs should be involved in the process from the beginning of the 

process and at their current career stage. One of the reasons they gave for high involvement in the process is 

that the more inclusive the process, the more adapted the future organization will be to the needs of early 

career researchers. Participants responded that discussions at the retreat, as included in 2020 retreat program, 

https://www.youtube.com/playlist?list=PL0cazIpk3ezp-MT1-RxBAkTy9YxTuOjKa
https://docs.google.com/forms/d/e/1FAIpQLScaUxdBXQDBdmeXgziTx45guHvAbO2pSZQzsSKcAD2t86zvmw/viewform
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when PhD and postdoc opinions and ideas were emphasized made them feel their input was valued. The 

participants proposed a number of additional ideas to ensure their involvement in the process. 

Test sites: Aldabra site (Gabriela Schaepman-Strub, 

Annabelle Constance) Aldabra site activities focused 

on the assessment of mangrove diversity and 

productivity on Aldabra Atoll. During the survey of 

the mangrove forest structure in 54 plots, we 

recorded six mangrove species. We estimated that the 

mean mangrove forest aboveground biomass (AGB) 

was 82 ± 13 Mg ha-1. The total AGB of the 

mangrove area (1720 ha) was estimated to reach 

nearly 140 600 Mg, equivalent to about 66 100 Mg 

of carbon stored in the standing biomass on Aldabra. 

As the largest mangrove area of the Seychelles, this 

information on Aldabra is relevant for the nationally 

determined contributions of the Seychelles under the 

UNFCC. In addition, discussions have taken place with an ongoing blue carbon project (2020-2022) in the 

Seychelles funded by the World Bank. The blue carbon project will sample soil cores to estimate soil organic 

carbon within the 54 plots set up under this URPP project and combine belowground data with aboveground 

estimates from our study for determining the total carbon stock of Aldabra’s mangroves. The twelve water 

level, salinity and temperature sensors installed since December 2019 in Aldabra’s mangroves were removed 

in February 2021. A publication making all data collected available publicly is close to submission.  

For the Borneo sites (Kentaro Shimizu), COVID-19 travel restrictions in Malaysia unfortunately continued 

making it impossible to access the sites. According to our collaborators, local workers, or etc., the site 

condition might have deteriorated and therefore we have prepared the materials for maintenance of the site 

when we again have access. It may be necessary to set up many components again.  Our researchers focused 

on writing. The paper describing the reference genome sequence of the dominant tree family Dipterocarpaceae 

was published (Ng et al. Communications Biology 2021). The Innovation project synthesis paper on Borneo by 

URPP GCB members from different disciplines is in preparation. 

A AVIRIS NG (NASA’s state-of-the-art imaging spectrometer) campaign provided a large amount of 

hyperspectral data, adding to the multi-year database of such data for the Laegeren site (Felix Morsdorf, 

Meredith Schuman, Isabelle Helfenstein, Ewa Czyz, Marylaure de la Harpe) We continued to use UAVs 

(quadcopters and fixed-wing) to collect images, 3d point clouds and true orthophotos, both in Summer and Fall 

during maximum leaf senescence. For the first time, we used as well the RedEgde NIR camera on the eBee X 

UAV, providing high-resolution multi-spectral images. The labeled individuals from last year’s field sampling 

(genetics) were georeferenced using terrestrial surveying and the help of an external surveyor, this will added 

to our updated crown map. More than 180 beech individuals were tagged with QR codes and unique IDs, this 

will contribute to a publicly accessible virtual forest conveying genetic and remote sensing derived 

information. Tissue samples from last year are now used for DNA extraction and genome-wide genotyping. 

Swiss National Park (SNP, Biosphere Reserve Engiadina Val Müstair, Norman Backhaus) visitor numbers 

stayed high even in the second year of the COVID pandemic. Sonja Wipf from SNP, Annina Michel and 

Norman Backhaus continued analyzing results from the previous year’s visitor survey and complemented it 

with data from 2021. A publication is planned for submission in early 2022. Mollie Chapman analyzed her 

data in the first half of 2021. An information event planned for this year was postponed. Student excursions -

during which nature’s values were discussed and an evaluation of a theme trail was done - took place. 

Kytalyk field site (Gabriela Schaepman-Strub, Elena Plekhanova, Raleigh Grysko, Jacqueline Oehri, Vitalii 

Zemlianskii). Six UZH members traveled safely to do field work at the Kytalyk research site in the summer, 

despite uncertainties and increased logistical efforts due to Covid-19. This on-site work was an exception as 

Figure 9: Mangrove landscape on the Aldabra Atoll 

 © Annabelle Constance 
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international field campaigns across the Arctic were cancelled for the second year in a row. We successfully 

maintained the summer precipitation experiment, measured soil moisture and active layer thickness, and 

replaced sensors damaged by muskox during winter. As this summer experienced statistically average 

precipitation conditions after two extremely dry summers, relative precipitation treatment effects on soil 

moisture were significant between drought and increased precipitation plots. The design of the Tundra Rainfall 

Experiment (TRainEx) is now documented in a peer-reviewed article (Grysko & Plekhanova et al., 2021). The 

second year of Kytalyk as new Nature Park under Russian Federation legislation meant there were 

organizational changes at the research site. G. Schaepman-Strub presented UZH science achievements at the 

Kytalyk site over the past decade to the new head of the Nature Park in Yakutsk and discussed future 

collaboration opportunities. 

The Qinghai-Tibetan Plateau site (Bernhard Schmid) alpine meadows are both being affected by climate and 

land-use change. We study the effects of warming and changed precipitation patterns on model ecosystems of 

varying plant diversity at the “Haibei” test site (37.48N, 101.21E) and effects of urbanization and changed 

grazing regimes on the condition of the landscape and how it can support livelihoods at larger scale. Due to the 

pandemic the field work this year was again entirely carried out by our Chinese partners. However, we still 

could contribute to discussions on project plans and work on joint analyses and publications. Several papers 

have been published and further ones are in review. 

At the Lake Zurich test site (Jakob Pernthaler) our biweekly monitoring program of bacterio- and 

phytoplankton communities was extended to include a more intensive sampling in the spring and autumn 

seasons. In spring, three samplings per week served to more closely follow the population dynamics of aquatic 

microbes. In autumn, sampling was modified to assess the small-scale horizontal variability of bacterial 

functional diversity. In addition, we extended our investigations into the genotypic diversity of the dominant 

primary producer, Planktothrix rubsescens, by looking at the seasonal distribution of different types of gas 

vacuoles that regulate the buoyancy of these cyanobacteria.  

Affiliations: We continued to increase affiliations of new 

members. Cengiz Akandil, Claudia Keller and Sierra 

Deutsch, joined the URPP GCB. The URPP GCB 

Steering Committee decided to discontinue the affiliated 

membership status and include all non-URPP GCB 

funded members as full members. 

Guests from other research institutions: Due the COVID-

19 pandemic, the URPP GCB hosted fewer external 

researchers. Beatrice Castellani, a PhD candidate from 

the University of Florence, Italy studying Ecological 

Genomics-Remote Sensing pipelines was hosted by the 

URPP GCB in April 2021.    . 

Teaching: URPP GCB research results and test sites featured in a number of courses in the various degree 

programs supported by URPP GCB members (see Table 1). 
 
Table 1: Courses including URPP GCB research and members. 

Courses Level Information 

Biogeochemical Cycles and Global 

Change (UWW181)  
Bachelor  Function of the earth as a biogeochemical system.  

Earth System Science (ESS101)  Bachelor  

Introductory course to Earth System Science focusing on topics 

currently on the media and most relevant to the field. Introduction 

course to the ESS Bachelors. 

Earth System Science field course 

(ESS244)  
Bachelor  

A four day field course to the Centro de Biologia Alpina in Val 

Piora to introduce students to field research and measurement. 

Figure 10: SNP excursion 2021 © Norman Backhaus 
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Ecology Block course (BIO329) Bachelor 

Research-based teaching course in which students conduct 

independent research projects that include URPP GCB researchers 

and model systems (insect & protist communities) 

Ecosystem and Climate (UWW182)  Bachelor  

URPP GCB research is used to exemplify ecosystem and  

climate interactions and feedbacks, and the test sites serve as 

location examples for different biomes discussed during  

the lectures  

Excursion biosphere reserve Engiadina 

Val Müstair (GEO721)  
Bachelor  

A two-day excursion to the UNESCO Biosphere Reserve 

Engiadina Val Müstair including the Swiss National Park  

Forschungsseminar A (GEO361) Bachelor Landscape services as concept and visual methodology. 

Introduction to sustainability  

(UWW172)  
Bachelor  All-faculties course on sustainability  

Land Change Science (ESS246) Bachelor 

Semester course on Land use change as a global change driver. 

Focuses on understanding patterns and processes of land change 

and its impacts on biodiversity and humans. Includes a student 

exercise on forest transition (i.e. when net forest change equals 

zero) applied to URPP field sites and other locations 

Field Methods in Earth System Science 

(ESS244) 
Bachelor 

Block field course introducing the students to the process of 

designing a research project, asking good research questions, 

setting up the study design, collect and analyze data, and present 

the results. The course takes place in Val Piora, Ticino. 

Remote Sensing course (GEO441)  Bachelor  Full semester on a topic linked to URPP GCB research  

Next Generation Sequencing for  

Evolutionary Functional Genomics  

(BIO373) 

Bachelor  

Evolutionary and Ecological Genomics using Next-Generation 

Sequencing, which explains the methods and  

studies at the Borneo test site  

Next-Generation Sequencing for  

Model and Non-Model Species 

(BIO610) 

Bachelor  

Evolutionary and Ecological Genomics using Next-Generation 

Sequencing, which explains the methods and  

studies at the Borneo test site  

Ethics and the environment  

(701-0703-00 V) 

Bachelor, 

Masters, 

 postgraduate  

General introduction to applied ethics course at the ETH  

Aquatic microbial ecology (BIO 290) Masters  Students’ projects are focused at the Lake Zurich test site  

Carbon Cycling (GEO712) Master 
Three-day practical to learn how to develop an ecosystem level 

carbon budget (Lägeren forest and Irchel grassland)  

Development Studies (GEO421) Master  Theoretical approaches and case studies from the global south 

Ethics in Biological Research (BIO398) Masters  
Environmental ethics focused on the social responsibilities  

of scientists  

Earth System Modelling (ESS416) Masters 
Theoretical background and practical labs of Earth System 

Modelling 

Isotope applications in geographical 

research" (GEO820) 
Masters 

The fundamental concepts of isotope research as well as isotope 

applications in geographical and ecosystem research are discussed 

including the environmental impacts on specific ecosystems such 

as climate change 

Political Ecology (GEO425) Master 
Theoretical and empirical approaches regarding nature/biodiversity 

conservation, debates on the commons and environmental justice. 
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Soil Science (GEO419)  Master  Soil–plant interactions under future global change  

Spatial ecology and remote sensing  

(UWW252)  
Masters  

URPP GCB Siberian test site data is used by students to develop 

and run their own analysis on a spatial problem  

Environmental ethics Postgraduate  Advanced studies in applied ethics  

Ecological Controversies: Human and 

Nature (ECO338)  
Doctorate  

The focus is on controversies that address the biological and 

cultural relationships between people and their environments 

including selected URPP GCB research  

Interdisciplinary research in global 

change and biodiversity (ECO398)  
Doctorate  

The complex relationships and feedbacks, inherent to global 

change and biodiversity loss are addressed using URPP GCB 

research, towards a sustainable outcome  

URPP GCB events: The calendar of events continued in 2021 however observing the limitations imposed by 

COVID-19 social distancing restrictions. The highlights were the URPP GCB retreat and mini-symposiums. 

Norman Backhaus and Debra Zuppinger-Dingley organized a biannual mini-symposium in 2021 during which 

URPP GCB members presented their research in five minute Ignite talks and in poster format. The goal of this 

event is to facilitate URPP GCB interchange of ideas and increase member’s knowledge base of all URPP 

GCB research. The first mini-symposium took place in virtual format in April 2021, the second mini-

symposium was held in person. The URPP GCB continued to piggy-back and enrich existing seminar series. A 

number of new and established members presented their research in these series. Norman Backhaus and Debra 

Zuppinger-Dingley continue to be co-responsible for URPP GCB seminars which are to take place each 

semester. CERC meetings, took place every second month in 2021 as in previous years, with a focus on recent 

publications in all research disciplines and current issues in URPP GCB research environments. Sarah Mayor 

and Alizée Le Moigne stood down as CERC co-organizers and we would like to thank them for their four year 

contribution. Anubhav Gupta and Simon Landauer took over as organizers of this important URPP GCB event.  

The PhD/postdoc meeting initiated by the PhD’s and the program manager continued in 2021 however on a bi-

monthly basis (responsible: Fanny Petibon and Annabelle Constance), with the aim to foster further integration 

and encourage research collaboration among peers. A monthly Pub meet-up, established in 2017, continued 

within the restrictions imposed by COVID with the continued aim to encourage integration within the URPP 

GCB at all levels (responsible: Debra Zuppinger-Dingley, Bernhard Schmid). 

 

Figure 11: URPP GCB group photo 2021 © Felix Morsdorf, Rémi Willemin 
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4.2 Outreach 

We continued contact with IPBES, IPCC, CBD, SCNAT, Future Earth, 

Artic Council, FOK-SNP. The URPP GCB continued its activities to link 

its science-policy contributions to national and international agendas. 

Gabriela Schaepman-Strub continues to foster the link between science 

and policy on the topic of Arctic biodiversity and global change. She was 

the main organizer of a session on ‘Biodiversity and ecosystem functions 

in the New Arctic’ during the Arctic Science Summit Week 2021 with 39 

scientific contributions. She represents Switzerland in several 

international science and policy frameworks: since 2021, she is the Swiss 

delegate in the Council of the International Arctic Science Committee 

(IASC) and a member of the EU-PolarNet2 Policy Advisory Board. And 

she continues her role as delegate in the Conservation of Arctic Flora and 

Fauna group of the Arctic Council and in the external advisory 

committee of the NSF Biology Integration Institute on Spectral Biology 

for the Study of Biodiversity and Global Change. Since May 2021 she 

holds a part-time position as scientific director of the Swiss Polar 

Institute.  

Michael E. Schaepman moderated the virtual High-level Political Forum 

on Sustainable Development: ‘Shaping Resilient Societies: Can One 

Succeed?’ based in New York. Maria J. Santos attended the COP26 (the 

UN Climate Change Conference) as an observer; she also presented on the UNECE Regional Forum on 

‘Sustainable Development Roundtable: Shaping Resilient Societies Towards a Sustainable Future’. 

Florian Altermatt is the president of the Swiss Biodiversity Forum, SCNAT and on the Foundation Board of 

InfoFauna/CSCF. Debra Zuppinger-Dingley served on the Scientific Committee for the ICCB 2021 developing 

the scientific program and the format from in-person to an on-line conference. bioDISCOVERY acts as the 

science-policy interface of the URPP GCB. Cornelia Krug serves as a resource person on the IPBES Taskforce 

on Knowledge and Data.  

External URPP GCB engagements included participation in international conferences such as the Ethics in a 

Global Environment, Basel Sustainability Forum 2021, Environmental Humanities Colloquium, International 

Conference on Conservation Biology 2021, University of Helsinki and the Swiss Geoscience Meeting (Table 

2). In addition, a number of members were invited for research stays in other institutes to foster collaboration 

and exchange but this was reduced as result of COVID-19 travel and safety restrictions (Table 3).  

At Scientifica 2021, led by Cornelia Krug, we highlighted how URPP GCB researchers use experiments and 

models to investigate how global change and biodiversity interact.  

We prepared an exhibit for the Climate and Biodiversity Week at the Expo Dubai (3 – 9 October 2021) which 

included a slide show of the research topics and sites of the URPP GCB, and an opportunity for visitors to 

express their relationship with nature.  

Media:  

URPP GCB members participated in ten media events including Seychelles Broadcasting Corporation news 

segment by Annabelle Constance, SRF segments by Anna Deplazes Zemp and Gabriela Schaepman-Strub,  

Kentaro Shimizu, Ted talks by Cengiz Akandil and features in Science magazine by Cheng Li, Felix Morsdorf, 

Meredith Schuman and, Michael E. Schaepman. Our contribution at the Climate and Biodiversity Week at the 

Expo Dubai was featured on the Swiss Pavilion website, and on Swiss national television (RSI Telegiornale, 

19 October 2021). The URPP GCB LinkedIn group, managed by Debra Zuppinger-Dingley, and Twitter 

account, managed by Cornelia Krug, continued to be active in 2021.  

Table 2 List of URPP GCB members invited to present in national and international conferences and meetings.  
 

Figure 12: Participant viewing the URPP 

GCB exhibit for the Climate and Biodiversity 

Week at the Expo Dubai 2020 

©Swiss Pavilion, Expo 2020 Dubai. 

https://swisspavilion.org/connecting-the-alps-to-the-desert/
https://www.youtube.com/watch?v=VkmGC56aX2s&t=255s
https://www.srf.ch/play/tv/sternstunde-philosophie/video/strahlende-zukunft-ueber-atomwaffen-und-kernkraft?urn=urn:srf:video:636073fd-4622-4e5a-a981-6661247ed9d7
https://www.srf.ch/audio/input/haut-und-haar-lausalarm?id=12067572
https://www.srf.ch/play/tv/einstein/video/der-permafrost-taut-auf-unberechenbare-gefahr-fuers-klima?urn=urn:srf:video:5dddfce3-5a47-437a-ac73-58e8bcef5254
https://www.nikkei.com/article/DGKKZO77727220Z11C21A1MY1000/
https://uzh.sharepoint.com/sites/URPPGCBFYI2-Managementonly/Shared%20Documents/Management%20only/General/Management/AnnualReport/AnnualReport2021/Cengiz%20Akandil%20-%20TEDx%20Archivorum%20January%20Edition%20on%20Vimeo
https://www.science.org/content/article/snapshots-high-sky-allow-new-insight-ecosystems-around-world
https://www.science.org/doi/epdf/10.1126/science.acx9637
https://www.science.org/doi/epdf/10.1126/science.acx9637
https://swisspavilion.org/looking-back-on-biodiversity-week/
https://swisspavilion.org/looking-back-on-biodiversity-week/
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Speaker Title of presentation Event (title, location, date) 

Altermatt, Florian 

The challenges and opportunities for 

implementation of eDNA monitoring in riverine 

systems  

DNAQUA International 

Conference, Evian, France, 10.3.-

12.3.2021 

Altermatt, Florian 
The Anthropocene’s cascading effects on 

interspecific 

Species and Ecological Processes: 

taxonomy and traits in the 

workings of nature, London, UK, 

(virtual), 28.3.2021 

Altermatt, Florian 

The use of eDNA metabarcoding in biodiversity 

assessments: applications, opportunities, and 

challenges 

Potential and Challenges with 

eDNA metabarcoding at WSL, 

Birmensdorf, Switzerland (virtual), 

22.6.2021 

Altermatt, Florian 
The Anthropocene's cascading effects on 

biodiversity and ecosystem functioning 

2nd International Forum on 

Yangtze River Ecological 

Civilization, Nanjing, China, 

24.6.2021 

Altermatt, Florian Dispersal as a central process 
IEU Dispersal Workshop, Zurich, 

Switzerland, 29.6.2021 

Altermatt, Florian 

Assessing global change fingerprint on 

biodiversity and ecosystem multifunctionality 

across a major river catchment using eDNA and 

remote sensing 

URPP GCB Workshop, Kappel am 

Albis, Switzerland, 26.8.-27.8.2021 

Altermatt, Florian Biodiversity in Aquatic Systems 

Frontiers in Ecology and 

Evolution, Munich, Germany 

(virtual), 07.12.2021 

Altermatt, Florian 

Wasserlebewesen in Bedrängnis: die 

Auswirkungen des Klimawandels auf die 

aquatischen Ökosysteme 

Schweizer Gewässer im 

Klimawandel, Bern, Switzerland, 

16.03.2021 

Backhaus, Norman 
Geschichte der Landschaft in der Schweiz: Eine 

Tour d'Horizon 

Bündner Naturmuseum, Chur, 

12.05.2021 

Backhaus, Norman; 

Wipf, Sonja; 

Michel ,Annina Helena 

Statt auf die Seychellen, in den Nationalpark: 

Auswirkungen des Besucherandrangs nach dem 

Covid-19 shutdown 

Tagung Parkforschung, 

Schüpfheim, 15.10.21 

Barbour, Matthew 
A keystone gene underlies the persistence of an 

experimental food web 

American Society of Naturalists, 

Virtual Meeting (planned for 

Asilomar, CA, USA), 09-

11.01.2021 

Barbour, Matthew 
A keystone gene underlies the persistence of an 

experimental food web 

Ecological Society of America 

Annual Meeting, Virtual Meeting 

(planned for Long Beach, CA, 

USA), 02-06.08.2021  

Carraro Luca 

Modelling environmental DNA  transport  and  

decay  allows  upscaling  spatial  patterns  of  

biodiversity  in  riverine  ecosystems 

Society for Freshwater Science 

Annual Meeting, virtual, 23-

27.5.2021 
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Carraro Luca 

La diffusione di una malattia letale per i 

salmonidi: Ruoli connessi di acqua, clima, 

vegetazione 

XX Giornata Mondiale dell’Acqua 

– Acqua, vegetazione, clima: 

l’avvento dell’ecoidrologia, Rome, 

Italy (virtual), 22.3.2021 

Carraro Luca 

Integrating hydrology and environmental DNA 

to advance monitoring of freshwater 

biodiversity 

SEBES seminar, UZH, 21.12.2021 

Constance, Annabelle 

Extent change of protected mangrove forest and 

its relation to wave power exposure on Aldabra 

Atoll 

Ecological Society of America 

Annual Meeting, Virtual Meeting 

(planned for Long Beach, CA, 

USA), 02-06.08.2021 

Deplazes Zemp, Anna Natürlichkeit 

Pizza, Philosophy and Science, 

organized by Reatch, virtual, 

02.22.2021 

Deplazes Zemp, Anna 
Ethical issues beyond animals, - the ethics of 

emerging technologies 

World Congress on Alternatives 

and Animal Use in the Life 

Sciences, virtual 30.08.2021 

Deplazes Zemp, Anna Kann man mit Biotechnologie Natur schützen? 
Scientifica, Zürcher 

Wissenschaftstage, 05.09.2021 

Deplazes Zemp, Anna 
Ethical issues of Gene Drives compared to 

Agricultural Biotechnology 

ARRIGE (Association for 

Responsible Research and 

Innovation in Genome Editing) 

Albrecht Müller Seminar, virtual, 

23.09.2021 

Deutsch, Sierra 

Introduction to: “‘Wild’ ideas: Dialogues on 

human-wildlife interactions in a changing 

world” 

First part of a four-part interactive 

cross-campus seminar series, 

Wageningen University and 

Research, virtual, 07.01.2021 

Eppinga, M.; Michaels, 

T.K.; Santos, M.J.; 

Bever, J.D. 

Introducing desirable patches: a nuclear option 

for ecosystem restoration?  

Ecological Society of America 

Annual Meeting, Virtual Meeting 

(planned for Long Beach, CA, 

USA), 02-06.08.2021 

Gupta, Anubhav 
Simultaneously estimating food web complexity 

and structure with uncertainty  

URPP GCB Mini symposium, 

virtual, 29.04.2021 

Gupta, Anubhav 
Simultaneously estimating food web complexity 

and structure with uncertainty  

GfÖ conference, virtual, 20.08-

01.09.2021 

Gupta, Anubhav 
Simultaneously estimating food web complexity 

and structure with uncertainty  

Ecology Across Borders, British 

Ecological Society and French 

Society for Ecology 2021, virtual, 

12-15.12.2021 

Joswig, Julia 
When does gap filling of trait data confound 

taxonomic and functional analyses? 

European Geosciences Union 

(EGU) General Assembly, 

28.04.2021 

Joswig, Julia 
Global environmental signals in sparse plant 

traits 

PSC symposium 2021, patterns in 

nature and plant science, ETH 

Zurich, virtual, 08.12 2021 

Kim, Jin-Soo 
Arctic warming-induced cold damage to East 

Asian terrestrial ecosystems 

American Geophysical Union, New 

Orleans, 13-17.12.2021 
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Krug, Cornelia 

Living in harmony with nature – The new 

Global Biodiversity Framework to achieve the 

vision of the Convention on Biological 

Diversity and how scientists can contribute 

BEEES Internal Seminar, IEU, 

UZH, 28.10.2021 

Krug, C.;  Vasupal, P.; 

Pusah, A. J. 

BIODIVERSITY PARTNERS: How can youth 

and schools help protect biodiversity? 

TSL 2021 International schools’ 

summit, 09.07.2021 

Pedraza, Fernando 
The role of indirect effects in coevolution: from 

mutualism to antagonism 

V Symposium on Ecological 

Networks, Palma de Mallorca, 

Spain, 10-12.12.2021 

Pennekamp, Frank  
Population and community responses to 

warming - lessons from microcosms 

Institute de Recherche sur la 

Biologie d’Insecte, University of 

Tours, France, 18.03.2021 

Petchey, Owen 
Why ecologists should avoid putting things into 

groups 

British Ecological Society /Linnean 

Society of London / Freshwater 

Biological Association, virtual, 

28.05.2021 

Petchey, Owen 

Ecology, evolution and the maintenance of 

ecosystem resilience – predictions about the 

nature of ecosystem responses to environmental 

change from a model of a microbial ecosystem 

Ecological Society of America 

Annual Meeting, Virtual Meeting 

(planned for Long Beach, CA, 

USA), 02-06.08.2021 

Plekhanova, Elena 

How does leaf functional diversity affect the 

light environment in forest canopies? An in-

silico biodiversity experiment  

European Geosciences Union 

(EGU) General Assembly, 

30.12.2021 

Price, D.; Morgan, S.; 

Koudouna, E.; Petibon, 

F., Krug, C. 

Science Busking during COVID (how to get 

back onto the horse) 

British Interactive Group, 

14.07.2021 

Santos, M.J. 

Examining interventions for forest conservation, 

building local capacity and enhancing 

livelihoods.  

ICCB Conference, Society of 

Conservation Biology 2021, 

virtual, 13-17.12. 2021 

Santos, M.J.   

Economic decisions and impacts on biodiversity 

and earth-system processes. Examining 

alternative perspectives. Addressing global 

change and biodiversity from an 

interdisciplinary perspective. 

UZH-ETH, Switzerland (Graduate 

Spring School). 

Santos, M.J.;  Khanna, 

S.;  Reader, M.O.; Ustin 

S.L. 

Imagi(ni)ng spectroscopy: understanding 

functional trait syndromes that lead to 

ecosystem service potential. 

Ecological Society of America 

Annual Meeting, Virtual Meeting 

(planned for Long Beach, CA, 

USA), 02-06.08.2021 

Sato, Yasuhiro 
Genomics of neighbor effects in plants: lessons 

from Arabidopsis-herbivore interaction 

BEEES internal seminar, IEU, 

UZH, 06.2021 

Schaepman, Michael Remote Sensing and Biodiversity Variables 

Keynote talk at virtual annual AAS 

conference as part of invited panel 

on biodiversity and remote sensing, 

9.07.2021 

Schaepman-Strub, 

Gabriela 

Drivers of Arctic vegetation shifts across levels 

of biological organization 

American Geophysical Union, New 

Orleans, 13-17.12.2021 
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Schaepman-Strub, 

Gabriela 
Climate and ecosystem interactions in the Arctic 

Colloquium in Climatology, 

Climate Impact and Remote 

Sensing, University of Berne, 

virtual, 08.12.2021 

Schaepman-Strub, 

Gabriela 
The Arctic in a Changing Climate 

Embassy of Switzerland in 

Moscow, Russia, 20.10.2021 

Schmid, Bernhard A post-Darwinian Agriculture 

European Intercropping for 

Sustainability Conference, virtual, 

20.01.2021 

Schmid, Bernhard My journey into biodiversity research 
Annual Meeting, GfÖ, virtual, 

30.08.2021 

Schmid, Bernhard Benefits of biodiversity in grassland 
Xinjiang Agricultural University, 

Urumqi, virtual, 17.12.2021 

Schuh, Leila Workshop: Bayesian Thinking and Ecology 

GRC sponsored Workshop: 

"Bayesian Thinking and Ecology" 

with several international 

presenters and attendees 

Schuman, Meredith Remotely Sensing Forest Genetics 

Invited presentation on occasion of 

joining TreeDi project as a 

Mercator fellow 

Schuman, Meredith Remotely sensing genetic resources 

Invited presentation in session on 

remotely sensing essential 

biodiversity variables 

Sheard Blackman, 

Rosetta 

Mapping biodiversity hotspots of fish 

communities in subtropical streams through 

eDNA 

Symposium for Freshwater Science 

2021, virtual, 23.5.-27.5.2021 

Sheard Blackman 

Rosetta 

Using eDNA to describe Spatio-temporal 

biodiversity patterns and food-web dynamics  

SEFS12: Genetic approaches to 

assess and monitor freshwater 

biodiversity and ecosystem 

functions session, virtual, 25.7.-

30.07.2021 

Sheard Blackman 

Rosetta 

Mapping biodiversity hotspots of fish 

communities in subtropical streams through 

eDNA 

British Ecological Society Aquatic 

Group Annual meeting, virtual, 

25.07.-30.07.2021 

Sheard Blackman 

Rosetta 

Spatio-temporal patterns of multi-trophic 

biodiversity and food-web characteristics across 

a river catchment 

Ecology Across Borders, British 

Ecological Society and French 

Society for Ecology 2021, 

Liverpool, 12-15.12.2021 

Shimizu, Kentaro 

Polyploid wheat as the traditional model of 

genome analysis and the last frontier of genome 

sequencing 

Genome Concept Centennial 

Symposium, ZOOM, 16.02.2021 

Shimizu, Kentaro Biology lecture on plant diversity 

Invited lecture for elementary and 

middle school children of Japanese 

School in Uster, Zurich, 

15.01.2021 

van Moorsel, Sofia 
The effect of population identity and within-

species diversity on resistance 

33rd Pop Bio Conference, virtual, 

27.05.2021,   
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van Moorsel, Sofia 
Effects of ecotype identity and diversity on the 

response of duckweed communities to salt stress 

ICCB Conference, Society of 

Conservation Biology 2021, 

virtual, 13-17.12. 2021 

van Moorsel, Sofia 
Evolution to the rescue – Adaptation increases 

ecosystem functioning and promotes resistance 

EAWAG Department of Aquatic 

Ecology, , virtual, 19.5.2021 

van Moorsel, Sofia 

The importance of intraspecific diversity and 

species interactions on duckweed growth in 

polluted environments 

BEES internal seminar, 11.11.2021 

van 't Veen, H.; 

Vyamana, V.; Meshack, 

C.; Hatib, J.; Salehe, M.;  

Mwampamba, T.H.; 

Santos M.J. 

Effects of transition from open access to 

community-based management on the social 

network of charcoal producers in tropical 

biomes. 

ICCB Conference, Society of 

Conservation Biology 2021, 

virtual, 13-17.12. 2021 

van 't Veen, H.; 

Vyamana, V.; Meshack, 

C.; Hatib, J.; Salehe, M.;  

Mwampamba, T.H.; 

Santos M.J. 

Effects of transition from open access to 

community-based management on the social 

network of charcoal producers in tropical 

biomes. 

International Woodfuel Conference 

2021, Sustainable Woodfuel Value 

Chains in Africa: Governance, 

Social, Economic and Ecological 

Dimensions, IFRO Department of 

the University of Copenhagen, 

virtual, 23-25.11. 2021 

van 't Veen, H.; 

Villamaina, D.; 

Mugasha, W.; Meshack, 

C..; Santos M.J. 

Detecting charcoal production sites using a 

combined remote sensing approach with 

Landsat-8, Sentinel-2 and VHR data. 

International Woodfuel Conference 

2021, Sustainable Woodfuel Value 

Chains in Africa: Governance, 

Social, Economic and Ecological 

Dimensions, IFRO Department of 

the University of Copenhagen, 

virtual, 23-25.11. 2021 

van 't Veen, H.; 

Vyamana, V.; Meshack, 

C.; Hatib, J.; Salehe, M.;  

Mwampamba, T.H.; 

Santos M.J. 

Effects of transition from open access to 

community-based management on the social 

network of charcoal producers in tropical 

biomes. 

International Association for the 

Study of the Commons (Best 

student presentation award), 

virtual, 21-23.04. 2021 

Wienhues Anna, 

Deplazes Zemp Anna  

Natürlich ist gut, oder doch nicht? Ein 

interaktiver Umweltphilosophie-Workshop 

Workhop, Scientifica, Zürcher 

Wissenschaftstage, 4-5.09.2021 

Wienhues, Anna 

Anthropogenes Artensterben: Zwischenartliche 

Gerechtigkeit, der ökologische Staat und 

Zielkonflikte 

VIII. Tagung für Praktische 

Philosophie, University of Salzburg 

(Austria), 01.10.2021 

Wienhues, Anna 
Part of panel discussion (‘Sustainability: 

Alternative Perspectives’) 

Symposium Retooling Knowledge: 

Sustainable Development Goals 

from the Perspective of the 

Environmental Humanities, 

Franklin University Switzerland 

(FUS), Lugano, 10.09.2021 

Wienhues, Anna 
Otherness in Nature: Relational Arguments for 

the Protection of (Bio)diversity 

ISEE virtual conference 2021, 

Finland virtual, 30.06.2021 

Wienhues, Anna 

Intensive Animal Agriculture, Land-use and 

Biological Conservation: Converging Demands 

of Justice 

EurSafe2021, University of 

Fribourg virtual, 24.06.2021 
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Wienhues, Anna The Ecological State and Interspecies injustice 

Ethics in a Global Environment, 

University of Birmingham, virtual,  

27.05.2021 

Wienhues, Anna 

Respecting the Nonhuman Other: Individual 

Otherness in Nature and the Case for 

Incommensurability of Moral Standing 

Environmental Humanities 

Colloquium, University of 

Fribourg, 01.03.2021 

Wienhues, Anna Ein Menschenrecht auf eine Intakte Natur? 
Centre for Human Rights Studies 

of the UZH, virtual, 27.04.2021 

Wienhues, Anna Part of panel discussion (gene drives) 

Gene Drive Research Forum 

(North Bethesda, USA), virtual, 

13.07.021 

Wienhues, Anna  Sustainability, Justice and Nature 

Keynote presentation, 3rd Young 

Researchers Seminar on 

Sustainable Material Cycles, ETH 

Zurich, 18.08.2021  

Wienhues, Anna  
Planetary Justice: Giving Nature a Place within 

Sustainability 

Basel Sustainability Forum 2021: 

Beyond the Sustainable 

Development Goals, University of 

Basel, 13.10.2021  

Wienhues, Anna and 

O'Connor, Seb 

Video-conversation on environmental 

philosophy  

Thinking the World Film series of 

the Consortium of Environmental 

Philosophers, virtual, 12.02.2021 

Willemin, Rémi 

Pasts and futures of hydrochemosocial 

waterscapes: oral history, chemoethnography 

and 

speculative photo-response fabulation with 

Swiss Jura farmers 

1st Sociohydrology Conference 

Delft 06-08.09.2021 

Willemin, Rémi 

Inferring watercourse assessment categories, 

detrimental practices and ecosystem services 

from Swiss Jura farmers’ perceptions of 

waterscape quality 

with Photo-response 

19th Swiss Geoscience Meeting, 

Geneva, 09-10.11.2021 

Willemin, Rémi 

More interdisciplinarity in environmental 

impacts studies of free trade agreements (FTA): 

limitations and suggestions based on the EFTA-

MERCOSUR FTA study for Switzerland 

Zurich workshop on environmental 

impact assessment of Free Trade 

agreements,  26.11.2021 

Zemlianskii, Vitalii 
Progress of the Russian Arctic Vegetation 

Archive 

Arctic Science Summit Week, 

virtual, 19-26.05.2021 

Table 3: Members of the URPP GCB invited for short and long periods to other research institutes.  

 

Name Invited as Host institute Reason for stay (as related to 

URPP GCB activities) 

Schaepman-Strub, Gabriela Professor 
Arctic and Antarctic Research 

Institute (AARI) 
Arctic Century expedition 

Zemlianskii, Vitalii PhD student 
Arctic and Antarctic Research 

Institute (AARI) 
Arctic Century expedition 
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5 Academic Career Development  

5.1 Academic Career Development 

Maria J. Santos was promoted to Associate Professor of Earth System Science. Jin-So Kim was awarded a new 

position as assistant professor tenure track. Annina Michel was promoted to research group leader in the 

Department of Geography.  

We continued our collaboration with Graduate Programs, and URPP GCB students participated in a number of 

courses including: Teaching science at university, Ethics in biological research, Ecological controversies - 

Humans and Nature, Interdisciplinary research in global change and biodiversity, Causal inference for biologists' 

graduate workshop, Spatial ecology and remote sensing, Ecology and evolution at the heart of the ‘wicked 

problems, General linear and linear mixed models in R, Contemporary analysis for ecology.   

5.2 Gender Equality Development Activities 

In 2021 the Career and Equal Opportunities Committee (CEOC) of the URPP GCB included: Chairperson: Mollie 

Chapman (Sofia van Moorsel ad interim), Management Representative: Debra Zuppinger-Dingley, Mid-career 

Representatives: Maarten Eppinga, Matthew Barbour, Early-career Representatives: Sarah Mayor, Cheng Li.  

Sofia van Moorsel took over as interim chairperson beginning in July 2021 when Mollie Chapman went on 

maternity leave.  

CEOC maintained their existing support for the BADGERing peer-mentoring program. We continued to provide 

resources and share information on topics of equity, privilege and career support for members of the URPP GCB. 

The CEOC authorship infographic was distributed among URPP GCB members. This infographic was 

complemented with an additional background document providing additional resources, and an opportunity for 

URPP GCB members to interactively expand this document (as yet no additions were made by URPP GCB 

members).  

In summer/fall 2021, we developed and submitted two workshop proposals for the WBF 2022 in Davos. The first 

proposal is a session and panel discussion on diversity, inclusion and equity, the second session about how to 

encage early career researchers in policy-making. In several meetings, we further developed the idea of a survey 

among the participants of the WBF 2022, pending the acceptance of the workshop proposal. This survey would 

assess the state of diversity in biodiversity research and also the contributions of the research (and policy) 

community to more diversity, equity and inclusion in ecology.  

In 2021 our primary line of communication was via Teams. In a CEOC dedicated Teams channel, we shared 

events, resources and engaged in conversations with the URPP GCB.   
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6 Publications 

6.1 Publications 

The 72 publications below directly acknowledge the program. Papers (39) published by URPP GCB which 

relate directly to the research and methods of the program, but do not acknowledge it specifically are not 

listed. 

1. Abegg, M., Boesch, R., Schaepman, M. E., & Morsdorf, F. (2021). Impact of Beam Diameter and 

Scanning Approach on Point Cloud Quality of Terrestrial Laser Scanning in Forests. IEEE Transactions 

on Geoscience and Remote Sensing, 59(10), 8153–8167. https://doi.org/10.1109/TGRS.2020.3037763 

[OA] 

2. Barbour, M. A., & Gibert, J. P. (2021). Genetic and plastic rewiring of food webs under climate change. 

Journal of Animal Ecology, 90(8), 1814–1830. https://doi.org/10.1111/1365-2656.13541 [OA] 

3. Blackman, R. C., Altermatt, F., Foulquier, A., Lefébure, T., Gauthier, M., Bouchez, A., Stubbington, R., 

Weigand, A. M., Leese, F., & Datry, T. (2021). Unlocking our understanding of intermittent rivers and 

ephemeral streams with genomic tools. Frontiers in Ecology and the Environment, 19(10), 574–583. 

https://doi.org/10.1002/fee.2404 [OA] 

4. Blackman, R. C., Osathanunkul, M., Brantschen, J., Di Muri, C., Harper, L. R., Mächler, E., Hänfling, 

B., & Altermatt, F. (2021). Mapping biodiversity hotspots of fish communities in subtropical streams 

through environmental DNA. Scientific Reports, 11(1), 10375. https://doi.org/10.1038/s41598-021-89942-

6 [OA] 

5. Bongers, F. J., Schmid, B., Bruelheide, H., Bongers, F., Li, S., von Oheimb, G., Li, Y., Cheng, A., Ma, 

K., & Liu, X. (2021). Functional diversity effects on productivity increase with age in a forest biodiversity 

experiment. Nature Ecology & Evolution, 5(12), 1594–1603. https://doi.org/10.1038/s41559-021-01564-3 

6. Capdevila, P., Stott, I., Oliveras Menor, I., Stouffer, D. B., Raimundo, R. L. G., White, H., Barbour, M., 

& Salguero‐Gómez, R. (2021). Reconciling resilience across ecological systems, species and 

subdisciplines. Journal of Ecology, 109(9), 3102–3113. https://doi.org/10.1111/1365-2745.13775 [OA] 

7. Care, O., Bernstein, M. J., Chapman, M., Diaz Reviriego, I., Dressler, G., Felipe-Lucia, M. R., Friis, C., 

Graham, S., Hänke, H., Haider, L. J., Hernández-Morcillo, M., Hoffmann, H., Kernecker, M., Nicol, P., 

Piñeiro, C., Pitt, H., Schill, C., Seufert, V., Shu, K., … Zaehringer, J. G. (2021). Creating leadership 

collectives for sustainability transformations. Sustainability Science, 16(2), 703–708. 

https://doi.org/10.1007/s11625-021-00909-y [OA] 

8. Cavender-Bares, J., Reich, P., Townsend, P., Banerjee, A., Butler, E., Desai, A., Gevens, A., Hobbie, S., 

Isbell, F., Laliberté, E., Meireles, J.E., Menninger, H., Pavlick, R., Pinto-Ledezma, J., Potter, C., 

Schuman, M.C., Springer, N., Stefanski, A., Trivedi, P., Trowbridge, A., Williams, L., Willis, C., Yang, 

Y. (2021). BII-Implementation: The causes and consequences of plant biodiversity across scales in a 

rapidly changing world. Research Ideas and Outcomes, 7, e63850. https://doi.org/10.3897/rio.7.e63850 

[OA] 

9. Cavender‐Bares, J., Schweiger, A. K., Gamon, J. A., Gholizadeh, H., Helzer, K., Lapadat, C., Madritch, 

M. D., Townsend, P. A., Wang, Z., & Hobbie, S. E. (2022). Remotely detected aboveground plant 

function predicts belowground processes in two prairie diversity experiments. Ecological Monographs, 

92(1). https://doi.org/10.1002/ecm.1488 [OA] 

10. Cawse-Nicholson, K., Townsend, P.A., Schimel, D., Assiri, A.M., Blake, P.L., Buongiorno, M.F., 

Campbell, P., Carmon, N., Casey, K.A., Correa-Pabón, R.E., Dahlin, K.M., Dashti, H., Dennison, P.E., 

Dierssen, H., Erickson, A., Fisher, J.B., Frouin, R., Gatebe, C.K., Gholizadeh, H., Gierach, M., Glenn, 

N.F., Goodman, J.A., Griffith, D.M., Guild, L., Hakkenberg, C.R., Hochberg, E.J., Holmes, T.R.H., Hu, 

C., Hulley, G., Huemmrich, K.F., Kudela, R.M., Kokaly, R.F., Lee, C.M., Martin, R., Miller, C.E., Moses, 

W.J., Muller-Karger, F.E., Ortiz, J.D., Otis, D.B., Pahlevan, N., Painter, T.H., Pavlick, R., Poulter, B., Qi, 

Y., Realmuto, V.J., Roberts, D., Schaepman, M.E., Schneider, F.D., Schwandner, F.M., Serbin, S.P., 

Shiklomanov, A.N., Stavros, E.N., Thompson, D.R., Torres-Perez, J.L., Turpie, K.R., Tzortziou, M., 

Ustin, S., Yu, Q., Yusup, Y., & Zhang, Q.  (2021). NASA’s surface biology and geology designated 

observable: A perspective on surface imaging algorithms. Remote Sensing of Environment, 257, 112349. 

https://doi.org/10.1016/j.rse.2021.112349 [OA] 

11. Constance, A., Haverkamp, P. J., Bunbury, N., & Schaepman-Strub, G. (2021). Extent change of 

protected mangrove forest and its relation to wave power exposure on Aldabra Atoll. Global Ecology and 

Conservation, 27, e01564. https://doi.org/10.1016/j.gecco.2021.e01564 [OA] 

https://doi.org/10.1109/TGRS.2020.3037763
https://doi.org/10.1111/1365-2656.13541
https://doi.org/10.1002/fee.2404
https://doi.org/10.1038/s41598-021-89942-6
https://doi.org/10.1038/s41598-021-89942-6
https://doi.org/10.1038/s41559-021-01564-3
https://doi.org/10.1111/1365-2745.13775
https://doi.org/10.1007/s11625-021-00909-y
https://doi.org/10.3897/rio.7.e63850
https://doi.org/10.1002/ecm.1488
https://doi.org/10.1016/j.rse.2021.112349
https://doi.org/10.1016/j.gecco.2021.e01564
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12. Eppinga, M. B., Siteur, K., Baudena, M., Reader, M. O., van ’t Veen, H., Anderies, J. M., & Santos, M. 

J. (2021). Long-term transients help explain regime shifts in consumer-renewable resource systems. 

Communications Earth & Environment, 2(1), 42. https://doi.org/10.1038/s43247-021-00112-y [OA] 

13. Flury, R., Gerber, F., Schmid, B., & Furrer, R. (2021). Identification of dominant features in spatial data. 

Spatial Statistics, 41, 100483. https://doi.org/10.1016/j.spasta.2020.100483 [OA] 

14. Forsström, P. R., Hovi, A., Ghielmetti, G., Schaepman, M. E., & Rautiainen, M. (2021). Multi-angular 

reflectance spectra of small single trees. Remote Sensing of Environment, 255, 112302. 

https://doi.org/10.1016/j.rse.2021.112302 [OA] 

15. Gawecka, K. A., Pedraza, F., & Bascompte, J. (2021). Effects of habitat destruction on coevolving 

metacommunities Ecology. https://doi.org/10.1101/2021.12.14.472579 [OA] 

16. Giavi, S., Fontaine, C., & Knop, E. (2021). Impact of artificial light at night on diurnal plant-pollinator 

interactions. Nature Communications, 12(1), 1690. https://doi.org/10.1038/s41467-021-22011-8 [OA] 

17. Govaert, L., Gilarranz, L. J., & Altermatt, F. (2021). Competition alters species’ plastic and genetic 

response to environmental change. Scientific Reports, 11(1), 23518. https://doi.org/10.1038/s41598-021-

02841-8 

18. Govaert, L., Altermatt, F., De Meester, L., Leibold, M. A., McPeek, M. A., Pantel, J. H., & Urban, M. C. 

(2021). Integrating fundamental processes to understand eco‐evolutionary community dynamics and 

patterns. Functional Ecology, 35(10), 2138–2155. https://doi.org/10.1111/1365-2435.13880 [OA] 

19. Green, R., Rast, M., Schaepman, M., Hueni, A., & Eastwood, M. (2021). Joint ESA and NASA Imaging 

Spectrometer Airborne Campaign to Support CHIME and SBG. EGU General Assembly 2021, online, 

19–30 Apr 2021, EGU21-13053. https://doi.org/10.5194/egusphere-egu21-13053 

20. Grysko, R., Plekhanova, E., Oehri, J., Karsanaev, S. V., Maximov, T. C., & Schaepman-Strub, G. 

(2021). Design of the tundra rainfall experiment (TRainEx) to simulate future summer precipitation 

scenarios. MethodsX, 8, 101331. https://doi.org/10.1016/j.mex.2021.101331 [OA] 

21. Guillén‐Escribà, C., Schneider, F. D., Schmid, B., Tedder, A., Morsdorf, F., Furrer, R., Hueni, A., 

Niklaus, P. A., & Schaepman, M. E. (2021). Remotely sensed between‐individual functional trait 

variation in a temperate forest. Ecology and Evolution, 11(16), 10834–10867. 

https://doi.org/10.1002/ece3.7758 [OA] 

22. Gupta, A., & Petchey, O. (2021). Simultaneously estimating food web complexity and structure with 

uncertainty.  Ecology and Evolution. https://doi.org/10.22541/au.162176218.82114885/v1 [OA] 

23. Hong, P., Schmid, B., De Laender, F., Eisenhauer, N., Zhang, X., Chen, H., Craven, D., De Boeck, H. J., 

Hautier, Y., Petchey, O. L., Reich, P. B., Steudel, B., Striebel, M., Thakur, M. P., & Wang, S. (2021). 

Biodiversity promotes ecosystem functioning despite environmental change. Ecology Letters, ele.13936. 

https://doi.org/10.1111/ele.13936 [OA] 

24. Hovi, A., Forsström, P. R., Ghielmetti, G., Schaepman, M. E., & Rautiainen, M. (2021). A dataset 

composed of multiangular spectral libraries and auxiliary data at tree, leaf, needle, and bark level for three 

common European tree species. Data in Brief, 35, 106820. https://doi.org/10.1016/j.dib.2021.106820 

[OA] 

25. Hu, W., Ran, J., Dong, L., Du, Q., Ji, M., Yao, S., Sun, Y., Gong, C., Hou, Q., Gong, H., Chen, R., Lu, J., 

Xie, S., Wang, Z., Huang, H., Li, X., Zhu, D., Liu, T., Xiong, J., Xia, R., Wei, M., Zhao, D., Zhang, Y., 

Li, J., Yang, H., Wang, X., Deng, Y., Sun, Y., Li, H., Yang, Z., Zhang, L., Chu, Q., Li, X., Aqeel, M., 

Manan, A., Liu, X., Li, R., Li, F., Dong, C., Ye, M., Wu, F., Hou, C., Liu, J., He, J.-S., An, L., Bardgett, 

R.D., Schmid, B., Deng, J. (2021). Aridity-driven shift in biodiversity–soil multifunctionality 

relationships. Nature Communications, 12(1), 5350. https://doi.org/10.1038/s41467-021-25641-0 [OA] 

26. Joswig, J.S., Wirth, C., Schuman, M.C., Kattge, J., Reu, B., Wright, I.J., Sippel, S.D., Rüger, N., Richter, 

R., Schaepman, M.E., van Bodegom, P.M., Cornelissen, J.H.C., Díaz, S., Hattingh, W.N., Kramer, K., 

Lens, F., Niinemets, Ü., Reich, P.B., Reichstein, M., Römermann, C., Schrodt, F., Anand, M., Bahn, M., 

Byun, C., Campetella, G., Cerabolini, B.E.L., Craine, J.M., Gonzalez-Melo, A., Gutiérrez, A.G., He, T., 

Higuchi, P., Jactel, H., Kraft, N.J.B., Minden, V., Onipchenko, V., Peñuelas, J., Pillar, V.D., Sosinski, Ê., 

Soudzilovskaia, N.A., Weiher, E., & Mahecha, M.D. (2022). Climatic and soil factors explain the two-

dimensional spectrum of global plant trait variation. Nature Ecology & Evolution, 6(1), 36–50. 

https://doi.org/10.1038/s41559-021-01616-8 [OA] 

27. Kernecker, M., Seufert, V., & Chapman, M. (2021). Farmer-centered ecological intensification: Using 

innovation characteristics to identify barriers and opportunities for a transition of agroecosystems towards 

sustainability. Agricultural Systems, 191, 103142. https://doi.org/10.1016/j.agsy.2021.103142  

28. Kim, I.-W., Stuecker, M. F., Timmermann, A., Zeller, E., Kug, J.-S., Park, S.-W., & Kim, J.-S. (2021). 

Tropical Indo-Pacific SST influences on vegetation variability in eastern Africa. Scientific Reports, 11(1), 

10462. https://doi.org/10.1038/s41598-021-89824-x [OA] 

https://doi.org/10.1038/s43247-021-00112-y
https://doi.org/10.1016/j.spasta.2020.100483
https://doi.org/10.1016/j.rse.2021.112302
https://doi.org/10.1101/2021.12.14.472579
https://doi.org/10.1038/s41467-021-22011-8
https://doi.org/10.1038/s41598-021-02841-8
https://doi.org/10.1038/s41598-021-02841-8
https://doi.org/10.1111/1365-2435.13880
https://doi.org/10.5194/egusphere-egu21-13053
https://doi.org/10.1016/j.mex.2021.101331
https://doi.org/10.1002/ece3.7758
https://doi.org/10.22541/au.162176218.82114885/v1
https://doi.org/10.1111/ele.13936
https://doi.org/10.1016/j.dib.2021.106820
https://doi.org/10.1038/s41467-021-25641-0
https://doi.org/10.1038/s41559-021-01616-8
https://doi.org/10.1016/j.agsy.2021.103142
https://doi.org/10.1038/s41598-021-89824-x
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29. Kitzes, J., Blake, R., Bombaci, S., Chapman, M., Duran, S. M., Huang, T., Joseph, M. B., Lapp, S., 

Marconi, S., Oestreich, W. K., Rhinehart, T. A., Schweiger, A. K., Song, Y., Surasinghe, T., Yang, D., & 

Yule, K. (2021). Expanding NEON biodiversity surveys with new instrumentation and machine learning 

approaches. Ecosphere, 12(11). https://doi.org/10.1002/ecs2.3795 [OA] 

30. Krug, R. M., & Petchey, O. L. (2021). Metadata Made Easy: Develop and Use Domain‐Specific 

Metadata Schemes by following the dmdScheme approach. Ecology and Evolution, 11(14), 9174–9181. 

https://doi.org/10.1002/ece3.7764 [OA] 

31. Kükenbrink, D., Schneider, F. D., Schmid, B., Gastellu-Etchegorry, J.-P., Schaepman, M. E., & 

Morsdorf, F. (2021). Modelling of three-dimensional, diurnal light extinction in two contrasting forests. 

Agricultural and Forest Meteorology, 296, 108230. https://doi.org/10.1016/j.agrformet.2020.108230 [OA] 

32. le Polain de Waroux, Y., Garrett, R. D., Chapman, M., Friis, C., Hoelle, J., Hodel, L., Hopping, K., & 

Zaehringer, J. G. (2021). The role of culture in land system science. Journal of Land Use Science, 16(4), 

450–466. https://doi.org/10.1080/1747423X.2021.1950229 [OA] 

33. Mächler, E., Walser, J., & Altermatt, F. (2021). Decision‐making and best practices for taxonomy‐free 

environmental DNA metabarcoding in biomonitoring using Hill numbers. Molecular Ecology, 30(13), 

3326–3339. https://doi.org/10.1111/mec.15725 [OA] 

34. Michel, A. H., Pleger, L. E., von Atzigen, A., Bosello, O., Sager, F., Hunziker, M., Graefe, O., Siegrist, 

D., & Backhaus, N. (2021). The Role of Trust in the Participatory Establishment of Protected Areas—

Lessons Learnt from a Failed National Park Project in Switzerland. Society & Natural Resources, 1–19. 

https://doi.org/10.1080/08941920.2021.1994679 

35. Nagy, R. C., Balch, J. K., Bissell, E. K., Cattau, M. E., Glenn, N. F., Halpern, B. S., Ilangakoon, N., 

Johnson, B., Joseph, M. B., Marconi, S., O’Riordan, C., Sanovia, J., Swetnam, T. L., Travis, W. R., 

Wasser, L. A., Woolner, E., Zarnetske, P., Abdulrahim, M., Adler, J., Barnes, G., Bartowitz, K. J., Blake, 

R. E., Bombaci, S. P., Brun, J., Buchanan, J. D., Chadwick, K. D., Chapman, M. S., Chong, S. S., Chung, 

Y. A., Corman, J. R., Couret, J., Crispo, E., Doak, T. G., Donnelly, A., Duffy, K. A., Dunning, K. H., 

Duran, S. M., Edmonds, J. W., Fairbanks, D. E., Felton, A. J., Florian, C. R., Gann, D., Gebhardt, M., 

Gill, N. S., Gram, W. K., Guo, J. S., Harvey, B. J., Hayes, K. R., Helmus, M. R., Hensley, R. T., Hondula, 

K. L., Huang, T., Hundertmark, W. J., Iglesias, V., Jacinthe, P.-A., Jansen, L. S., Jarzyna, M. A., Johnson, 

T. M., Jones, K. D., Jones, M. A., Just, M. G., Kaddoura, Y. O., Kagawa-Vivani, A. K., Kaushik, A., 

Keller, A. B., King, K. B. S., Kitzes, J., Koontz, M. J., Kouba, P. V., Kwan, W.-Y., LaMontagne, J. M., 

LaRue, E. A., Li, D., Li, B., Lin, Y., Liptzin, D., Long, W. A., Mahood, A. L., Malloy, S. S., Malone, S. 

L., McGlinchy, J. M., Meier, C. L., Melbourne, B. A., Mietkiewicz, N., Morisette, J. T., Moustapha, M., 

Muscarella, C., Musinsky, J., Muthukrishnan, R., Naithani, K., Neely, M., Norman, K., Parker, S. M., 

Perez Rocha, M., Petri, L., Ramey, C. A., Record, S., Rossi, M. W., SanClements, M., Scholl, V. M., 

Schweiger, A. K., Seyednasrollah, B., Sihi, D., Smith, K. R., Sokol, E. R., Spaulding, S. A., Spiers, A. I., 

St. Denis, L. A., Staccone, A. P., Stack Whitney, K., Stanitski, D. M., Stricker, E., Surasinghe, T. D., 

Thomsen, S. K., Vasek, P. M., Xiaolu, L., Yang, D., Yu, R., Yule, K. M., & Zhu, K. (2021). Harnessing 

the NEON data revolution to advance open environmental science with a diverse and data‐capable 

community. Ecosphere, 12(12). https://doi.org/10.1002/ecs2.3833 [OA] 

36. Ng, K.K.S., Kobayashi, M.J., Fawcett, J.A., Hatakeyama, M., Paape, T., Ng, C.H., Ang, C.C., Tnah, L.H., 

Lee, C.T., Nishiyama, T., Sese, J., O’Brien, M.J., Copetti, D., Isa, M.N.M., Ong, R.C., Putra, M., Siregar, 

I.Z., Indrioko, S., Kosugi, Y., Izuno, A., Isagi, Y., Lee, S.L., Shimizu, K.K. (2021). The genome of 

Shorea leprosula (Dipterocarpaceae) highlights the ecological relevance of drought in aseasonal tropical 

rainforests. Communications Biology, 4(1), 1166. https://doi.org/10.1038/s42003-021-02682-1 [OA] 

37. Norberg, J., Blenckner, T., Cornell, S., Petchey, O., & Hillebrand, H. (2021). Failures to disagree’ is 

essential for environmental science to effectively influence policy development. Authorea. 

https://doi.org/10.22541/au.163256403.31025326/v1 [OA] 

38. Park, S.-W., Kug, J.-S., Jun, S.-Y., Jeong, S.-J., & Kim, J.-S. (2021). Role of cloud feedback in 

continental warming response to CO2 physiological forcing. Journal of Climate, 1–49. 

https://doi.org/10.1175/JCLI-D-21-0025.1 

39. Parreño, M. A., Schmid, B., & Petchey, O. L. (2021). Comparative study of the most tested hypotheses 

on relationships between biodiversity, productivity, light and nutrients. Basic and Applied Ecology, 53, 

175–190. https://doi.org/10.1016/j.baae.2021.03.012 [OA] 

40. Pedraza, F., & Bascompte, J. (2021). The joint role of coevolutionary selection and network structure in 

shaping trait matching in mutualisms. Proceedings of the Royal Society B: Biological Sciences, 

288(1957), 20211291. https://doi.org/10.1098/rspb.2021.1291 [OA] 

41. Pedraza, F., Liu, H., Gawecka, K. A., & Bascompte, J. (2021). The role of indirect effects in coevolution 
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6.2 Open Science 

We initiated the implementation of the URPP GCB open science strategy led by Cornelia Krug and Gabriela 

Schaepman-Strub, through information events for students and researchers, and the development of an open 

science webpage. Providing open access to publications and data generated by the URPP GCB supports the 

open science strategy of UZH.  

7 Structures 

Note: structures are not significantly changed from 2021 to 2020, so much of the following text occurs also in 

the 2020 annual report. 

The organizational structure of the URPP GCB includes the operational management (composed of directors 

and management team, operational manager, steering committee) and science management (composed of 

directors, operational manager, steering committee, scientific liaison officer and the international science 

advisory board). 

The directorship transitioned in 2021 from four directors to three directors, as Gabriela Schaepman-Strub took 

on a position of scientific director of the Swiss Polar Institute. 

Owen Petchey is responsible for the overall program coordination, management, and strategy. The two new 

co-directors, Norman Backhaus and Maria J. Santos focus on increasing the integrative element of URPP GCB 

research and its people, identifying and developing innovative research projects, and increasing the impact of 

URPP GCB research. Program and operational management provides support to all program members and 

their projects, including finances, infrastructure, resources, facilitating all scientific aspects of the program, 

and the organization of scientific and outreach events. The reporting responsibility is with the Program 

Manager.  

Science management is primarily the responsibility of the Directors, supported by the steering committee. An 

international science advisory board complements the work of the steering committee. The responsibility of 

each project in the program is with the project leaders. The science-liaison officer supports the directors and 

steering committee in setting a strategic research agenda and the development of a policy impact agenda that 

increases the visibility, and heightens the impact of the program. The science-policy liaison officer is 

responsible for policy engagement, connecting the program to policy processes and international research 

programs and supporting fund raising. 

Two professorships are funded by the program, one in collaboration with Eawag. One is in Earth System 

Science (Prof. Santos; tenured) and the other in Aquatic Ecology (Prof. Altermatt, tenured). The professorships 

contribute to the integration of URPP GCB activities into faculty structures and to the long-term sustainability 

of the URPP GCB. 

The infrastructure at the URPP GCB test sites needs regular investment to be state-of-art and to maintain 

functionality. The infrastructure of the URPP GCB has played a critical role for research at the test sites. Due 

to the COVID-19 restrictions, the access to many sites was limited, and thus maintenance may be a 

consideration when researchers can re-enter the sites. 

The URPP GCB Gender & Career Committee (CEOC) consists of the following members: Mollie Chapman 

(Chairperson), Debra Zuppinger-Dingley (Management Representative), Maarten Eppinga (Mid-career 

Representative), Sarah Mayor (Early-career Representative).  The URPP GCB continued to work with the 

numerous established faculty and university-level bodies (e.g. UZH international office), and to foster the 

excellent links and coordination with the different graduate schools in which the programs PhDs are enrolled; 

the UZH Office for Gender Equality and the Graduate Campus. 

https://www.gcb.uzh.ch/en/resources/Open-Science.html
https://www.gcb.uzh.ch/en/resources/Open-Science.html
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8 Third-Party Funds 

8.1 SNSF Funds 

An overview of SNSF funded projects of URPP GCB project leaders is provided in Table 4. The table lists 

URPP GCB researchers and their projects where the research topics are in line with the research approach and 

focus of the program outlined in Section 2. These projects are of considerable added value to the program. 

Table 4: List of third party SNSF funded projects of URPP GCB project leaders.  

Project Leader Project Name  Project Type  Category Total Sum 

Altermatt, Florian 

A meta-ecosystem perspective to 

understand diversity, productivity and 

stability of ecological systems  

SNSF project Division I-III 812 000 CHF 

Bascompte, Jordi 
Coevolution and indirect effects in 

ecological communities 
SNSF project Division I-III 1 000 000 CHF 

Carraro, Luca  

Integrating hydrology and 

environmental DNA to advance 

monitoring of freshwater biodiversity 

SNSF project Ambizione 800 000 CHF 

Knop Eva  

Indirect effects of artificial light at 

night on diurnal plant-pollinator 

interactions 

SNSF project Division I-III 651 952 CHF 

Morsdorf, Felix 

Effects of structural and physiological 

forest attributes on biodiversity, multi-

trophic interactions and ecosystem 

functions across vertical forest layers 

SNSF project Division I-III 810 000 CHF 

Pennekamp Frank  

An experimental assessment of how 

trophic interaction modifications affect 

community stability and predictability 

SNSF project Division I-III 374 149 CHF 

Pennekamp Frank  

How does biodiversity mediate the 

size-abundance relationship in 

changing environments? 

SNSF project 
Scientific 

Exchanges 
18 500 CHF 

Pernthaler Jakob  
Community assembly processes of 

‘opportunistic’ freshwater bacteria 
SNSF project Division I-III 742 079 CHF 

Petchey, Owen 

Advancing the limits of ecological 

forecasting in changing environments 

using very long-term experimentation 

with micro-ecosystems (2019-2023) 

SNSF project Division I-III 1 000 000 CHF 

Schwendner, 

Peter; Damm, 

Alexander;  

Laube, Patrick; 

Santos, Maria J  

Spatial sustainable finance: Satellite-

based ratings of company footprints in 

biodiversity and water 

SNSF/Innosuisse 

Discovery project 

Division IV 1 147 919 CHF 

Schaepman-Strub, 

Gabriela 

Arctic Tundra Surface Energy Budget - 

assessing the status and informing 

predictions  

SNSF project Division I-III 610 000 CHF 

Schmidt, Michael 

W. I. 
 Deep C SNSF project Division I-III 842 295 CHF 
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8.2 Other Third-party Funds 

A short overview of other third party funded projects of URPP GCB project leaders is provided in Table 5. 

Table 5: List of third party funded projects other than SNSF of URPP GCB project leaders.  

Project Leader Project Name  Project Type  Category Total Sum 

Backhaus, 

Norman; 

Keller, Roger 

Landschaftsleistungen in Landschaften 

von nationaler Bedeutung BAFU Others 200 000 CHF 

Backhaus, 

Norman 

Keller, Roger 

Michel, Annina 

ValPar.CH – Werte der Ökologischen 

Infrastruktur in Schweizer Pärken BAFU Others 3 500 000 CHF 

Anna Deplazes 

Zemp 
People's Place in Nature  NOMIS Others 142 025 CHF 

Andreas Hueni 
Metrology for Earth Observation and 

Climate 
EMPIR Others 114 218 EUR 

Niklaus, Pascal 

Land-use diversity effects on the 

functioning of anthropogenically 

dominated landscapes 

EU Horizon 2020 

Response Doctoral 

Program 

Others 69 660 EUR 

Santos, Maria J; 

Schuman, 

Meredith C 

HumTraits: Inferring legacy of human 

activities on tropical forest plant 

diversity with spatial genetics and 

remote sensing  

EU Horizon 2020 

Response Doctoral 

Program 

Others  69 660 EUR 

Schaepman, 

Michael E. 

Remotely Sensing Ecological 

Genomics  
NOMIS Others 3 800 000 CHF 

Schaepman, 

Michael E. 
Trishna Third Party (ESA) Others 2 100 000 EUR 

Schaepman, 

Michael E. (PI), 

Andreas Hueni 

(Project 

management) 

ARES (Airborne Research of the Earth 

System) 

UZH, ETHZ, 

EPFL, EAWAG, 

EMPA, UniFR, 

UniGe 

Others 7 430 000 CHF 

Schaepman-

Strub, Gabriela 

Interaction of biodiversity and 

economic growth 
UZH Foundation 

private 

donation 
100 000 CHF 

Schaepman-

Strub, Gabriela 

CHARTER: Drivers and Feedbacks of 

Changes in Arctic Terrestrial 

Biodiversity 

Horizon 2020 

Project 
Others 113 000 EUR 

Shimizu, Kentaro 

Genetic sequencing technologies to 

decode the relationship between 

drought and synchronous flowering in 

tropical rainforests 

Béatrice Ederer-

Weber Foundation 
Others 100 000 CHF 

Schuman, 

Meredith 
UPSCALE 

Third Party (EC 

H2020) 
EU 403 000 EUR 

Wienhues, Anna 
Just Biodiversity Conservation in the 

Anthropocene 

UZH 

Forschungskredit 

Postdoc  

Others 88 307 CHF 

Zuppinger-

Dingley, Debra; 

Petchey, Owen 

Humans and Nature 

Doktoratsprogram

me universitäre 

Hochschulen, 

SUK 

Others 42 150 CHF 
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8.3 Newly funded projects within Profit-Center (PC) of the URPP. 

Table 6: List of URPP GCB newly funded projects. 

Project Leader Project Name  

Altermatt, Florian BioDiv 

Altermatt, Florian RSeDNA 

Backhaus, Norman; Deplazes Zemp, Anne; 

Chapman, Mollie 

ValueDiv 

Barbour, Matt; Bascompte, Jordi BioFeedback 

Niklaus, Pascal; Furrer, Reinhard LandDivProd 

Pernthaler, Jakob; Schaepman-Strub, Gabriela ArctLake 

Santos, Maria J. ESS phase 3 

Santos, Maria J., Maarten Eppinga,  

Schuman, Meredith 

HumTrait 

Shimizu, Kentaro NeighborGen 

8.4 Ongoing projects within Profit-Center (PC) of the URPP. 

Table 7: List of URPP GCB ongoing projects. 

Project Leader Project Name  

Backhaus, Norman H-Images 

Korf, Benedikt H-RFTibet 

Santos, Maria J. H-Earth system science 

Furrer, Reinhard L-DataAssim 

Niklaus, Pascal L-DivProd 

Altermatt, Florian L-eDNA 

Bascompte, Jordi N-CommCoevol 

Pernthaler, Jakob N-SystEMiC 

Petchey, Owen N:Ecoforecast 

Schaepman-Strub, Gabriela N-bioDISCOVERY 

Schaepman-Strub, Gabriela N-Aldabra 

Shimizu, Kentaro N:EnviroGenomics 

Michael Schmidt T-BioSpec 

Schuman, Meredith T-UpScaleFuncTraits 

Schuman, Meredith T-RSGenTraits 

Schaepman, Michael E. T -ARES 

Schuman, Meredith, Santos, Maria J. 

Innovation: Enabling a new generation of integrative 

analyses to address social-ecological challenges in 

biodiversity and global change research 

 


