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Detailed description English

Understanding the unequal distribution of species diversity in space is one of the greatest
challenges in ecology. Standardized sampling protocols for diversity assessments are
therefore essential to reflect diversity patterns across spatial scales and to compare the
diversities of different ecosystems. Palaearctic grasslands harbour a high diversity of various
taxa (Allan et al. 2014) and hold the majority of world records in vascular plant species
richness for grain sizes smaller than 100 m? (Wilson et al. 2012). In addition, the diversities of
bryophytes and lichens, which are a fundamental driver of ecosystem functioning in many
ecosystems (Lindo & Gonzalez 2010), can also be high in these habitats (Boch et al. 2016;
Dengler et al. 2016a). There are also particularly species-poor types among Palaearctic
grassland (Dengler et al. 2016a). These three points together make Palaearctic grasslands an
excellent model system to analyse diversity patterns and their underlying drivers. The
acquisition of knowledge on these topics is of great importance in the development of
appropriate conservation measures and in order to maintain these highly diverse
ecosystems and the ecosystem functions they provide (Soliveres et al. 2016).

The majority of studies analysing the effects of abiotic, biotic and historical factors on any
aspect of biodiversity (species richness, phylogenetic diversity, functional diversity) focus on
a single spatial scale. Coarse-grain studies (hundreds to thousands of square kilometres)
focus on macro-ecological patterns, rarely considering biotic interactions, and their interplay
with abiotic conditions, as drivers of general biodiversity patterns (Beck et al. 2012; Wisz et
al. 2013). This narrow focus prevents us from gathering as more general knowledge
regarding the drivers of biodiversity at contrasting spatial scales and the mechanisms driving
community assembly. Fine-grain studies (< 100 m2) focus on the role of biotic interactions
and habitat filtering on the local composition of species, but rarely allow us to test to which
extent these assembly processes are important, and how much local assemblies influence
large biogeographical patterns. The prevailing drivers of biodiversity vary strongly between
grain sizes (Shmida & Wilson 1985; Siefert et al. 2012). Multi-scale studies would allow
testing to what degree to biotic interactions matter for community assembly, and at which
scales does sensitivity to environmental changes peak. However, analyses across contrasting
spatial grain sizes are very rare and mainly restricted to the local to regional spatial extents,
while studies over broad biogeographic extent are impeded by the idiosyncrasies of the plot
sizes and sampling schemes used.

Bearing these aspects in mind, the Eurasian Dry Grassland Group (EDGG; www.edgg.org), a
network of more than 1000 grassland ecologists from over 60 countries, started in 2009
annual field expeditions for sampling high-quality multi-scale phytodiversity data of natural
and semi-natural grasslands along ecological gradients in understudied regions of the
Palaearctic biogeographic realm (i.e. Europe, North Africa, temperate Asia). Nine expeditions
have been conducted so far (2009: Transylvania, Romania; 2010: Podolia, Ukraine; 2011: NW
Bulgaria; 2012: Sicily; 2012: NW Greece; 2013: Khakassia, Siberia; 2014: Navarre, Spain;
2015: S Poland; 2016: Serbia; see Dengler et al. 2016a). These expeditions have been
supported by small-scale funding from various sources, including some money from
BayIntAn for those in Navarre (2014) and Serbia (2016), and use the same sampling protocol
based on Dengler (2009b; for details, see Dengler et al. 2016b). Dengler et al. (2016a) list
further 11 regional projects that largely use the same methodology. Taken together, this
results in a highly consistent dataset spanning major biogeographic gradients of the
Palaearctic biogeographic realm and including e.g. 1795 1-m? plots and 1109 10-m? plots.



The datasets from individual regions have given rise to a series of publications, dealing with
vegetation classification (e.g. Kuzemko et al. 2014), species-area relationships (Dengler 2006;
Dengler & Boch 2008), and taxon- and scale dependence of diversity-environment
relationships (Lobel et al. 2006; Turtureanu et al. 2014; Kuzemko et al. 2016; Polyakova et al.
2016). However, conducting such analyses with the combined data across the whole
biogeographic realm can be even more insightful as it allows distinction between general
ecological patterns and regional idiosyncrasies in the style of a “coordinated distributed
experiment” (Fraser et al. 2013), as e.g. in Palpurina et al. (in press).

The efforts for joining all the data into a single, harmonized database as well as the statistical
complexity of potential analyses have so far prevented to use the datasets in combined
analyses across the whole biogeographic realm. A group from the EDGG expeditions have
thus decided this year to make a major attempt to overcome these impediments, resulting
already in two overview papers (Dengler et al. 20164, b). In parallel, I. Biurrun and J. Dengler
have started to search for additional compatible high-quality datasets from other
researchers. Feedback makes us optimistic that within a few months we can double the
number of available plot data, while at the same time increasing the coverage along
ecological and biogeographic gradients. However, to finally achieve a harmonized database
of multi-scale community composition data together with in-situ measured environmental
data across the studied grasslands still requires significant work. To finalise the database, to
plan exciting research and to develop grant proposals to ensure funding of that could best
be achieved bringing together the relevant key players for an intensive workshop. Moreover,
the prospect for joint high-impact papers could be a major incentive for other researchers to
contribute their data to our database.

We thus propose a 5-day workshop in Bayreuth in March 2017 to

(a) finalise the database,

(b) write up a first (descriptive) paper describing the content and opportunities of the
common database (similar to the database paper on the global trait database TRY; Kattge et

al. 2011),

(c) plan analytical approaches and paper projects using the database alone and in
combination with other large databases (see below),

(d) carry out some proof-of-principle analyses to demonstrate the suitability of the data for
these,

(e) identify opportunities to attract third-party funding for such projects and start drafting
grant proposals and

(f) plan the further expansion of the database (find existing suitable data, collect field data
to fill important gaps).

This format of workshops are extraordinarily effective, proved in the “Synthesis” workshops
of the German Centre of Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig



(https://www.idiv.de/en/sdiv/working_groups.html), one of which J. Dengler just
coordinated as Pl
(https://www.idiv.de/en/sdiv/working_groups/wg_pool/splot/meeting_iii.html).

Many hot research topics could be addressed with the EDGG database alone or in
combination with various global and European datasets, like the gap-filled version of the
global plant trait database (TRY; Kattge et al. 2011), the Global Naturalized Alien Flora
database (GIoNAF; van Kleunen et al. 2015), high resolution climate data (CHELSA;
http://www.systbot.uzh.ch/de/Personen/Postdoktorandinnen/DirkKarger/Chelsa.html),
landuse (CORINE) and other new/emerging GIS and remote sensing products:

(1) Scale- and taxon-dependent patterns and drivers of biodiversity across Palaearctic
grasslands. Such an overarching analysis would allow to identify commonalities and
idiosyncrasies of the individual regions, and to address much better than it was possible in
regional studies the effects of macroclimate, regional species pool, landscape configuration
and landscape history.

(2) Species-area relationships and how their function types and parameters are affected by
grassland type, land-use and ecological factors (see Dengler 2009a).

(3) Relationships between species, phylogenetic and functional diversities and their
decomposition into alpha-, beta- and gamma-components.

(4) Relationship of niche widths of species in relation to their niche optima and possible
changes of niche characteristics from range centres to range margins (e.g. Wagner et al. in
press).

(5) Relative importance of environmental filtering (resulting in trait convergence) and
limiting similarity (resulting in trait divergence) at different spatial scales (this is to be
expected, Brunbjerg et al. 2014, but could not be shown with multiscale datasets of the
same plots so far).

(6) Relationship of community-weighted means (CWMs) and trait diversity to major
resource and stress gradients (has been analysed with small number of plots along local or
regional scales, e.g. Bernard-Verdier et al. 2012, but never with community data at
continental extent).

We intend to use the expertise of all participants during the workshop to identify the most
promising grant application strategies, including the following:

- DFG “Normalverfahren” and DFG Research Group, possibly combined with a DFG
Heisenberg application of J. Dengler.

- DAAD grants to allow exchange of individual PhD students to work on specific publication
as well as to conduct new regional studies with the common approach in understudied
regions with co-supervision of members of the group from abroad.

- It is likely that the next BiodivERsA call in the ERA-Net European funding call will have a
topic that could be nicely addressed with EDGG dataset and thus allow the consortium to
apply for a pan-European grant.



- Publishing our database paper and a first overarching analytical paper in renowned
international journals might also attract external researchers to collaborate with us and
make use of our valuable and unique dataset in joint grant proposals.
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