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Event versus trends

Jentsch et al. 2007. Front Ecol Env 5: 315-326.



SIGNAL investigates the interaction of three major research directions which have 

not yet been combined in ecology: 

1, biodiversity experiments (BIODEPTH, JENA-Experiment ), 

2, climate impact research (CExtreme, ANR VALIDATE, ACCAF CLIMAGIE, 

EVENT, FORKAST, CLIMAITE, TERAC, INTERFACE), and 

3, invasion research (MIREN).
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Hypothesis H1: CLIMATE EXTREMES (here: droughts) suddenly shift European grasslands across 

thresholds of functional resilience and reduce ecosystem service provision (productivity, nutrient cycling, 

successional trajectory, conservation value). Resilience varies across the pan-European precipitation and 

continentality gradient. 

Hypothesis H2: NON-NATIVE INVASIVE SPECIES are additional pressures for grassland biodiversity 

and functioning, accelerating major system shifts in the face of extreme weather events. In turn, extreme 

weather events increase invasibility inducing self-accelerating processes. 

Hypothesis H3: BIODIVERSITY (species richness and legume presence) increases functional resilience 

in the face of extreme weather events (drought). Key functional traits (i.e. legume) modify community 

response.

Hypothesis H4: MOWING TECHNIQUE (increased cutting height above soil) enhances diversity and 

consequently resilience against climate extremes.
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Some questions relevant for restauration ecology

1, How grasslands differ in vulnerability to extreme events 

(to extraordinary stresses and disturbances)? 

2, How land use affects the stability of grasslands and 

the reliability of ecosystem services? 

3, Are damaged and restored communities more vulnerable to 

global change events?
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What is an extreme climatic event?

Decision: 

90 days drought

in Hungary



HU Experimental site
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What is an extreme climatic event?
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Mesocosm experimental design

rain-out 

shelters
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Mesocosm experiment - Main results I.

more diversity = faster recovery
Kreyling 2017 Ecology Letters
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Mesocosm experiment - Main results II.

Kreyling 2017 Ecology Letters

more diversity = faster recovery

only at low productivity sites
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Field experiment - Main results

Resistance is indicated by the response of annual aboveground biomass production in the year with the millennium drought (a);

resilience is indicated by the response of annual aboveground biomass production in the year after the millennium drought (b). 

Signs give significance of drought effects based on single site ANOVA (** p<0.01, * p<0.05, ó p<0.1). 
CH = Switzerland, AU = Austria, FR = France, DE = Germany, BE = Belgium, IT = Italy, TR = Turkey, BG = Bulgaria, HU = Hungary, IL = Israel.

in the year of draught treatment next year
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Field experiment - Main results



Set up of SIGNAL in Hungary

5 May 2013



1 June ï26 days under rain-out shelter



22 June ï47 days under rain-out shelter


