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Experimental studies in Swiss (sub)alpine grasslands

Effects of climate change and N deposition, Ardez 2011-2018

• Nitrogen: biweekly irrigation with 

NH4NO3  (+3, +15 kg N ha-1 yr-1)

• Warming: transplantation along 

elevation gradient (6 levels) from 

+3°C to -1.4°C

• Water: irrigation with +50% of 

annual precipitation (at 2 levels)

Effects of ozone and N deposition: Alp Flix, 2004-2010

• Ozone: free air fumigation at ambient,1.35 and 1.73 x ambient concentration

• Nitrogen: biweekly irrigation with NH4NO3  (+5, +10, +25, +50 kg N ha-1 yr-1)

More information: Agroscope and i.a. Bassin et al. 2015, Volk et al. 2016, Bassin et al. 2017, Volk et al. 2018 

https://www.agroscope.admin.ch/agroscope/en/home/topics/environment-resources/climate-air-quality/agriculture-under-climate-change/climate-change-effects-on-alpine-meadows/ardez-experiment.html
https://doi.org/10.1016/j.envpol.2015.02.038
https://www.biogeosciences.net/13/3807/2016/
https://link.springer.com/article/10.1007/s11270-016-3214-3
https://doi.org/10.1016/j.soilbio.2018.07.014
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Experimental studies in Swiss (sub)alpine grasslands

• Three alpine grassland habitats (Caricion curvulae, Nardion, Laserpition-Poion violaceae)

• Nitrogen application (NH4NO3 +5, +10, +20 kg N ha-1 yr-1)

• Caricion curvulae: additional phosphorous application (NaH2PO4 · H2O +5 kg P ha-1 yr-1)

Nitrogen addition experiment at the Alpine Research Station «ALPFOR», 2013-2020 

Erika Hiltbrunner, University of Basel
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http://www.alpfor.ch/general.shtml
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Gradient studies based on Swiss monitorings

Oligotrophic speciesAll species

Investigations based on data from the Swiss Biodiversity Monitoring

Mountain hay

meadows

Alpine scrub

habitats

CCE Status Report 2014, change point models in Roth et al. 2017
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https://cms.umweltbundesamt.de/sites/default/files/medien/4038/dokumente/3_cce_sr2014.pdf
https://doi.org/10.1016/j.envpol.2016.10.083
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Gradient studies based on Swiss monitorings

Investigations based on data from the cantonal forest monitoring
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i.a. Braun et al. 2017, de Witte et al. 2017, Braun et al. 2020
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https://doi.org/10.1016/j.scitotenv.2017.04.230
https://doi.org/10.1016/j.scitotenv.2017.06.142
https://www.frontiersin.org/articles/10.3389/ffgc.2020.00033/full
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Gradient studies based on Swiss monitorings

Investigations based on data from the cantonal forest monitoring
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i.a. Braun et al. 2017, de Witte et al. 2017, Braun et al. 2020
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Storm «Lothar» 1999
Braun et al. 2003

 Also see Mapping Manual Chapter V.3.2.2.1

https://doi.org/10.1016/j.scitotenv.2017.04.230
https://doi.org/10.1016/j.scitotenv.2017.06.142
https://www.frontiersin.org/articles/10.3389/ffgc.2020.00033/full
https://link.springer.com/article/10.1023/A:1022088806060
https://www.umweltbundesamt.de/sites/default/files/medien/4292/dokumente/ch5-mapman-2017-09-10.pdf
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Objective: Combine information from Swiss monitorings

 Select ecosystems of interest with sufficient monitoring plots

 Use change point models to determine critical loads for nitrogen

Swiss Biodiversity

Monitoring

Monitoring the 

Effectiveness of Habitat 

Conservation in Switzerland

Agricultural Species and 

Habitats’ Monitoring 

Programme
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Contribution to the review process

• Swiss Experts

Grassland-Ecosystems Lukas Kohli / Tobias Roth, Hintermann&Weber

Alpine Ecosystems Erika Hiltbrunner, University of Basel

Forest Ecosystems Sabine Braun / Lucienne de Witte, IAP

Fenlands Ariel Bergamini, WSL

• Contribute to coordination of review-work

• We offer to host a workshop for the review of the empirical critical loads

in Switzerland
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