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Event versus trends

A new generation of climate change experiments
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Figure 4. Test of a discrete event: abrupmess. The abrupmess
of an event is a functiom of magnitude over duratiom. Note that
magnitude of the disturbance event refers to its effect on the
parameter studied, such as destruction of biomass. Duration of
the disturbance event is to e perceived relative to the lifespan of
the organisms studied { White and Jentsch 2001).

Jentsch et al. 2007. Front Ecol Env 5: 315-326.
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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?
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Figure 1: Map of experimental sites and distribution of permanent grassiands based on
assessments from EUROSTAT. Black indicates areas, where permanent grassland is the

dominant land use. Countries involved: Beigium (BE), Germany (DE), Hungary (HU),
Switzerland (CH), France (FR), Bulgana (BG), Itlay (IT), Turkey (TR).



Table 1: Overview of sites and timing of the drought manipulation.

What is an extreme climatic event?
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length

gruwinq first third of Reduc-

season of growing | climate | drought tion of Longi-

(months and season series | extreme? | start of end of precipi | lattitude | tude exp.
site (length)) ends: (a) (d) drought drought tation’ | exp. site | site
Germany 04-10(214d) | 11.06.2013 63 54 15.05.2013 | 08.07.2013 | -30% | 49.92194 | 11.58194
Italy 02-12 (335d) | 23.05.2013 30 63 22042013 | 24062013 | -20% | 43.16992 | 1308189
Belgium 03-11(275d) | 31.05.2013 111 59 02.05.2013 | 30.06.2013 | -22% | 51.24917 | 467167
France 0410 (214 d) | 11.06.2013 42 60 12.05.2013 | 11.07.2013 | -32% | 4572278 | 3.02250
Switzerland | 04-10 (214d) | 11.06.2013 49 48 18.052013 | 05072013 | -26% | 4699528 | 746139
Hungary 03-11(275d) | 31.05.2013 34 ( 90> 16.04.2013 | 15.07.2013 | -39% | 46.77435 | 19.97420
Bulgaria 03-11(275d) | 31.05.2013 30 57 03.05.2013 | 29.06.2013 4269724 | 23.34069
Turkey 10-04 (213d) | 11.12.2013 17 86 29102013 | 23.01.2014 | -47% | 3867613 | 27 30902
Israel 11-03 (152d) | 21122013 3292972 | 3557667

' growing season (months with tmean>5°C and precip[mm]>2*tmean[°C] based on worldclim 5' data)
? drought extreme: statistical 1000-year recurrence event for consecutive days with <2.5mm daily precipitation within
the growing season
*long-term mean precipitation during drought manipulation compared to longterm mean for growing

season
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Field experimental design
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Fig. 1: Pot-plan for the mesocosm-experiment. Single pots are completely randomized within the two climate treatments
Within each diversity level, each species occurs at comparable frequencies. Replication per diversity level = 12; total

number of mesocosms = 204. Total area needed: 18m x 32m (Figure not scaled!)
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Mesocosm experiment - Main results I.
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more diversity = faster recovery
Kreyling 2017 Ecology Letters
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Mesocosm experiment - Main results Il.

more diversity = faster recovery
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Field experiment - Main results

in the year of draught treatment
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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
CH = Switzerland, AU = Austria, FR = France, DE = Germany, BE = Belgium, IT = Italy, TR = Turkey, BG = Bulgaria, HU = Hungary, IL = Israel.
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Field experiment - Main results
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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
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Set up of SIGNAL in Hungary
5 May 2013
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1 Junei 26 days under rain-out shelter



22 June i 47 days under rain-out shelter



