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Suppplementary Methods 1 | Steps of data preparation and analysis. The main steps were
data compilation and harmonization, taxonomic harmonization and the analyses, which
were done aggregating by plot (plot resurvey ID x time interval combinations, species (across
all plot resurvey IDs and intervals) and by observation interval (plot resurvey ID x species x
time interval combinations).

Data compilation and
harmonization

Digitize all available data from
repeated vegetation surveys.

¥

Build a Turboveg 2 database
for every project, including
the year of the record.

¥

Assign a plot resurvey ID for
plots or set of plots that are
10 be compared between
different pointsin time.

¥

Transform cover categories
into per cent cover.

¥

Transform plot coordinates
into WGS 84.

¥

Link original species names to
the German standard list
(GermansSL1.3), thus
obtaining valid taxonomic
names. Remove cryptogams.

| Taxonomic harmonization

Aggregate taxa at the species
level, thus removing
subspecies etc., using the
taxval command in vegdata.

Temporal change analysis at
the plot level

Temporal change analysis at
the species level

Temporal change analysis at
the time interval level

Separation of time series into plot resurvey ID X species X time interval observation triplets, with

interval being the difference between yearsY2-Y1.

¥

¥

]

Fuse some closely related
species at the species
aggregate level, when
different taxon names of the
same aggregate occurredin
different projects.

Aggregate the triplets into
plot resurvey ID x time
interval combinations.

'

Calculate change in cover
(percentage points) forevery
plot resurvey ID x-species x
time interval combination.

¥

Within projects, use customi-
zed aggregations when the
same taxon was reported at
different taxonomic levels
Use the harmonized taxon
names as species.

For each plot resurvey IDx
time interval, calculate the
metrics: richness, Shannon
diversity, Pielou evenness,
change in rank abundance
and number of species with
increasesand decreases.

¥

Calculate Lorenz curves and
the Gini coefficient, separate-
ly for positive and negative
cover changes acrossall
species.

A 4

Aggregate the triplets by
and year for all years

|

¥

Combine cover values of
differentlayers and synonyms

For each metric, calculate log
response ratiosof years Y2 to

Aggregate the triplets by
species. ldentify species with
significantly more decreases
orincreases than expected by
chance using a binomial test.

within a time interval.
Aggregate by a moving
window of 5 years and
resample 300 species per
window, repeat 100 times.

¥

— 1

]

¥

Document the taxon name
harmonization, using the
notation of the ESy system.

Calculate mixed effects
models to detect changes at
the plot level.

Calculate Lorenz curves and
the Gini coefficient to analyse
inequality of cover gains and
losses by species.

Calculate Lorenz curves and
the Gini coefficient to analyse
inequality of cover gains and
losses through time
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Suppplementary Methods 2 | lllustration of the null model scenarios.

Step 1: Create a pool of 200 species with frequencies Step 2: Create 100 random communities with a
randomly drawn from a log-normal distribution variation in species richness
20-
90 -
" 81s-
k] £
g g
B £
£ 60 810
I s
£ 2
=]
£
< 30- 3 5-
o | I — [ o | _ _ [ 1
0 25 50 75 100 0 10 20 30 40
Frequency of species in the pool Species richness of the community

Step 3: Introduce random change according to three scenarios which correspond to the three hypotheses, testing whether the divergence in
the distribution between cover losses and gains is driven by ...

i) ... the proportion of species that i) ..the ratio of increasing to decreasing iii) ...the degree to which cover losses are
undergo changes species (to simulate differences in the concentrated on a specific subset of

(to simulate different turnoverin distribution of losses and gains, species (to simulate that some species
community composition) irrespective of species) suffer more from losses than others)

a) Let 2 out of 5 speciesina a) Let 1 out of 5 species increase a) Concentrate losses and gains on
community change cover (Proportion of increases in all randomly chosen species (Random
(proportion of species with cover changes0.2) species selection)

changes 0.4)

b) Let 4 out of 5 species ina b) Let 4 out of 5 species increase b) Concentrate losses on specific
community change cover (Proportion of increases in all species (Directed species selection)
(proportion of species with cover changes 0.8)

changes 0.8)
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