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Supplementary Figures

Map of the study regions (Figure S1)
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Figure S1. Map of the eight study regions. The regions correspond to level 1 of the World
Geographic Scheme for Recording Plant Distributions', except for the Pacific Islands which
are based on Wohlwend et al.? and consist of a subset of 50 island groups, with a red
rhombus highlighting the center of each island group, respectively.



Species flow from native main climate zones to non-native regions (Figure S2)
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Figure S2 — Species flows from native main climate zones to non-native regions. The
climate zones are based on the main climate zones of the Kdppen-Geiger climate
classification®: A — tropical, B — arid, C — temperate, D — continental, E — polar. A climate zone
was considered to be among the main climate zones for a species if 30 % of the species’ native
occurrences lie within that zone. The number of species associated with the respective climate
zones is given in the brackets behind the labels. Source data are provided as a Source Data file.



Similarity test outcomes showing the regional split in percentage (Figure S3)
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Figure S3 - Number of species showing climatic niche conservatism or switching.
Significant niche conservatism and switching were determined with similarity tests (n = 1200
iterations). The colored bars indicate the number of species that consistently showed the
respective outcomes in x percentage of the regions they have been introduced to. Source data
are provided as a Source Data file.



Niche dynamics across analogue and non-analogue niche space (Figure S4)
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Figure S4 — Niche dynamics in the non-native ranges. The box outlines indicate the
interquartile range (IQR), and the horizontal lines represent the median values. The whiskers
extend no more than 1.5 times the IQR from the boxes, with individual points identified as
outliers. The sample size under each region name indicates the number of species that have
been introduced to that region. Source data are provided as a Source Data file.



Buffer sensitivity: Regional niche conservatism (Figure S5)
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Figure S5 — Regional percentage of species that conserved their niche for different
buffer sizes. Significant niche conservatism was determined with similarity tests (n = 1200
iterations). Background data were sampled within a 200 km (striped pattern) or 50 km (no
pattern) buffer around the presence points. The sample size under each region name indicates
the number of species that have been introduced to that region. Source data are provided as
a Source Data file.



Buffer sensitivity: Regional niche unfilling (Figure S6)
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Figure S6 — Niche unfilling in the non-native ranges for different buffer sizes. Background
data were sampled within a 200 km (striped pattern) or 50 km (no pattern) buffer around the
presence points. The sample size under each region name indicates the number of species
that have been introduced to that region. Source data are provided as a Source Data file.



Buffer sensitivity: Regional niche stability (Figure S7)
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Figure S7 — Niche stability in the non-native ranges for different buffer sizes. Background
data were sampled within a 200 km (striped pattern) or 50 km (no pattern) buffer around the
presence points. The sample size under each region name indicates the number of species
that have been introduced to that region. Source data are provided as a Source Data file.



Buffer sensitivity: Regional niche expansion (Figure S8)
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Figure S8 — Niche expansion in the non-native ranges for different buffer sizes.
Background data were sampled within a 200 km (striped pattern) or 50 km (no pattern) buffer
around the presence points. The sample size under each region name indicates the number
of species that have been introduced to that region. Source data are provided as a Source

Data file.
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Mean trait values for species from different climate zones (Figure S9)
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Figure S9 — Mean trait values for species native to different climate zones. Traits labelled
with an asterisk refer to biogeographic traits estimated for the native range or native niche of

the species. Source data are provided as a Source Data file.
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Trait analysis: results for abandonment and pioneering (Figure S10)
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Figure S10 — Trait effects on the non-analogue niche change metrics in non-native
plants. For each region, we ran AlC-based stepwise phylogenetic regression models with (A)
niche abandonment and (B) niche pioneering as responses. The final, parsimonious models
per region are shown in each column, with the total explained variance (R?) of the models
shown below the columns. Circle sizes indicate the variable importance (%) of single traits
within the multiple regression models, and the effect size shows whether the respective niche
change metrics will increase (red) or decrease (blue) as the trait values increase. Traits labelled
with an asterisk refer to biogeographic traits estimated for the native range or native niche of
the species. Niche centroids refer to the relative position along climatic gradient 1 (from warm
to cold) and 2 (from wet to dry). The species sample size varied between regions: Africa (Afr,
n = 124), temperate Asia (Ate, n = 95), tropical Asia (Atr, n = 78), Australasia (Aus, n = 124),
Europe (Eur, n = 56), North America (Nam, n = 110), Pacific Islands (Pac, n = 143), South
America (Sam, n = 41). Source data are provided as a Source Data file.
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Trait analysis: full models for abandonment and pioneering (Figure S11)
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Figure S11 — Trait effects on the non-analogue niche change metrics in non-native plants.
For each region, we ran phylogenetic regression models with (A) niche abandonment and (B)
niche pioneering as responses. Each column shows the full regional model, with the total
explained variance (R?) of the models shown below the columns. The effect size shows
whether the respective niche change metrics will increase (red) or decrease (blue) as the trait
values increase. Traits labelled with an asterisk refer to biogeographic traits estimated for the
native range or native niche of the species. Niche centroids refer to the relative position along
climatic gradient 1 (from warm to cold) and 2 (from wet to dry). The species sample size varied
between regions: Africa (Afr, n = 124), temperate Asia (Ate, n = 95), tropical Asia (Atr, n = 78),
Australasia (Aus, n = 124), Europe (Eur, n = 56), North America (Nam, n = 110), Pacific Islands
(Pac, n = 143), South America (Sam, n = 41). Source data are provided as a Source Data file.
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Trait analysis: univariate models for all niche metrics (Figure S12)
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Figure S$12 — Trait effects on the niche change metrics in non-native plants. For each
region, we ran univariate phylogenetic regression models with (A) niche unfilling, (B) niche
stability, (C) niche expansion, (D) niche abandonment and (E) niche pioneering as responses.
The circle color in each cell indicates the effect size for the predictor corresponding to that row
and the region corresponding to that column: The effect size shows whether the respective
niche change metrics will increase (red) or decrease (blue) as the trait value increases in that
region. Traits labelled with an asterisk refer to biogeographic traits estimated for the native
range or native niche of the species. Niche centroids refer to the relative position along climatic
gradient 1 (from warm to cold) and 2 (from wet to dry). Note that sample size varies across
species and trait combinations (F). Source data are provided as a Source Data file.
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Supplementary Tables

ANOVA table for the comparison of the regional niche dynamics (Table S1)

Table S1 — Mean values and ANOVA table for niche unfilling, niche stability, and niche
expansion. The intercept always refers to the mean niche metric of the Pacific Islands, and the
estimates for the other regions refer to the difference between group-level mean and Pacific
Island mean. P-values indicate whether the estimates are significantly different from zero (two-
sided t-test). Source data are provided as a Source Data file.

'c\:lrg:%e Region Mean AN.OVA ANOVA ANOVA
. Estimate Std. Error  p-value

metric

Unfilling Pacific Islands (Intercept) 0.34 -0.65 0.12 5.08e-08 ***
Africa 0.12 -1.95 0.24 5.20e-08 ***
temperate Asia 0.25 -1.12 0.21 0.026424 *
tropical Asia 0.19 -1.44 0.24 0.000973 ***
Australasia 0.22 -1.26 0.20 0.002216 **
Europe 0.22 -1.26 0.29 0.035121 *
North America 0.42 -0.98 0.20 0.088096
South America 0.19 -1.45 0.21 0.000117 ***

Stability Pacific Islands (Intercept) 0.61 0.45 0.12 0.000104 ***
Africa 0.84 1.63 0.22 6.05e-08 ***
temperate Asia 0.71 0.88 0.20 0.034525 *
tropical Asia 0.75 1.08 0.22 0.004102 **
Australasia 0.76 1.14 0.20 0.000430 ***
Europe 0.74 1.02 0.28 0.037462 *
North America 0.88 0.86 0.19 0.032844 *
South America 0.77 1.20 0.20 0.000135 ***

Expansion Pacific Islands (Intercept) 0.05 -3.04 0.27 <2e-16 ***
Africa 0.04 -3.21 0.45 0.692
temperate Asia 0.05 -3.00 0.45 0.942
tropical Asia 0.06 -2.74 0.44 0.496
Australasia 0.02 -3.77 0.53 0.165
Europe 0.04 -3.09 0.60 0.932
North America 0.03 -3.66 0.53 0.238
South America 0.04 -3.15 0.43 0.800
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Phylogenetic signals in the trait analyses (Table S2)

Table S2 — Phylogenetic signal in the regional trait analyses for all niche metrics, both for the
step-selected models and the full models. Source data are provided as a Source Data file.

Model types and

. . Pac Afr Aus Eur Nam  Sam Ate Atr

niche metrics

step-selected models
unfilling 0 NA  0.062 0 0 0 0 0
stability 0 0.167 0 0 0 0 0.21 0
expansion 0 0.096 0 0.432 0 0 0 0.103
abandonment 0 0.263 0 0 0 0 0.074 0
pioneering 0.576 0.13 0 0.951 0 0 0.094 0

full models
unfilling 0 0.238 0.1 0 0 0 0 0
stability 0 0.159 0.003 0 0 0 0.217 0
expansion 0 0.109 0 0.459 0 0 0 0.226
abandonment 0 0.243 0 0 0 0 0.138 0
pioneering 0.551 0.058 0 0.962 0 0 0.111 0
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R packages used for the analyses

We used R version 4.2.2 for all analyses and visualization, utilizing the following
packages:

ade4 (version 1.7-22) +#

BIEN (version 1.26)°
conflicted (version 1.2.0.9000)™
CoordinateCleaner (version 3.0.1)""
corrplot (version 0.92)"
devtools (version 2.4.5)™
doParallel (version 1.0.17)"
dotwhisker (version 0.7.4)"
dplyr (version 1.1.2)'®

ecospat (version 4.0.0)"
fasterize (version 1.0.4)"
fmsb (version 0.7.6)"°

foreach (version 1.5.2)%

furrr (version 0.3.1)*

ggplot2 (version 3.5.1)%

GIFT (version 1.0.0)%
hrbrthemes (version 0.8.7)%*
lcvplants (version 2.1.0)%
maps (version 3.4.1)%
networkD3 (version 0.4)%
phylolm (version 2.6.2)*

purrr (version 1.0.1)%
RColorBrewer (version 1.1-3)%°

rgbif (version 3.7.5)3"%2
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rWCVP (version 1.2.4)3%

sf (version 1.0-16)%3
sfheaders (version 0.4.2)%
stringr (version 1.5.0)¥
taxize (version 0.9.100)%*°
terra (version 1.7-78)%
tibble (version 3.2.1)*
tidyr (version 1.3.0)*
tidyverse (version 2.0.0)*
units (version 0.8-5)*

viridis (version 0.6.3)%
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