Extended DataFig.7|Relationships betweenrichnessandits change with
functional group cover andits change. a) Plotrichness change was related to
shrub coverincreases over time, but it was not dependent on starting shrub
cove (Supplementary Table 5). Each arrow connects the firstand last monitoring
point for each plot, with the arrow head pointing at the end time point. Arrow

coloursindicate therelationship between shrub coverincrease and plotrichness.

‘Positive’ indicates that plot richnessincreased as shrub cover increased.
‘Negative’indicates that plot richness decreased as shrub cover increased.
Arrow thickness indicates the magnitude of shrub change over time. Only plots
where shrub coverincreased over time are displayed (n =432). b-d) Models of
richness change as a function of functional group change (without extreme
values of cover change). Values were removed when the slopes of functional
group change were greater than three times the standard deviation. We

found that the relationships hold up for shrub cover change (slope =-0.03,

95%Cl=-0.04to-0.02, conditional R?= 0.15, marginal R = 0.06) and for

forb cover change (slope =0.06,95%Cl=0.05t0 0.07, conditional R?=0.21,
marginal R?=0.1). Graminoid change remains non-significant (slope=0.002,
95%Cl=-0.007t0 0.01, conditional R? = 0.14, marginal = 0.04). b) Richness
decreased asshrub coverincreased over time, butincreased when ¢) forb
coverincreased. d) There was norelationship betweenrichness change and
graminoid cover change. Scatterplots represent richness change over timeasa
function of changesin cover of shrubs, forbs and graminoids. Points represent
slopes oflinear models of change inrichness and in functional group change
perplotovertime. Lines represent predicted model fits and bands show the
95% credible intervals. Dashed lines indicate models whose credible intervals
overlapped zero, and solid lines show models whose credible intervals did not
overlap zero.
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Extended DataFig. 8| See next page for caption.



Extended DataFig. 8| Relationships between species trajectories and
speciesrichness and evenness, and between turnover and duration.

a-f) More species-richand/or even plots had agreater proportion of persisting
species, and fewer local species losses and gains over time. a-c) Proportion of
species per trajectory as afunction of mean plot richness over time (as number
of species) fora) specieslosses, b) persisting species, and c) species gains
(n=1,266).d-f) Proportion of species per trajectory as a function of plot mean
evenness over time for d) species losses, e) persisting species and f) species

gains (n=1,263). Points are coloured by turnover (measured as Bray-Curtis).
g-h) Relationship between turnover metrics and study duration.g) Thereisa
non-significantrelationship betweenJaccard turnover and study duration and
h) apositive relationship between Bray-Curtis turnover and study duration
(n=1,266foreachmetric). Each pointrepresents a plot. Solid lines represent
predicted modelfits (whose credibleintervals do not overlap zero) and a
dashedlinerepresents amodel estimate whose credible intervals overlap zero.
Thebandsshow the 95% credibleintervals.
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Extended DataFig.9|Relationships betweenmaindrivers of diversity
change (temperature increases and shrub expansion). Thesereflect the
post hoc analyses, with model outputs in Supplementary Table 7. a) Shrub cover
change was notrelated tolatitude (n = 503). b) Shrub cover sensitivity to the
mean MTWQ of the previous five years differed between shrub categories:
erectshrub cover was greater at warmer temperatures, and dwarfshrub cover

Temperature change
(°Clyear)

was lower at warmer temperatures. Mean temperatures are centred per subsite
to account for variability and enable model convergence (n = 6,715). ¢) Shrub
cover change rates per plot were not related to temperature change rates over
the1987-2013 period (n = 665). Lines represent predicted model fits and bands
show the 95% credible intervals. Dashed lines indicate models whose credible

intervals overlapped zero.
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Extended DataFig.10|Ordination analyses with multiple metrics. Subsites
showed no homogenisation or differentiation over time across the Arctic. The
panel shows Principal Coordinate Analyses with six 3-diversity metrics. Yellow
triangles and blue circlesrepresentthestart (i.e., baseline) and theend (i.e.,
final) time points for all subsites, respectively. Convex hulls are drawn around
them following the same colour scheme. The boxplots show the mean distance

to centroid forall start versus end subsites. In boxplots, the middlelineis the
median, thelower and upper hinges are the first and third quartiles, the upper
whisker extends from the hinge to the largest value within1.5 * IQR from the
hinge (whereIQRis theinter-quartile range) and the lower whisker extends
fromthe hinge to the lowest value within 1.5 * IQR of the hinge. Databeyond the
end of the whiskers are outliers and plotted as points.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

< The statistical test(s) used AND whether they are one- or two-sided
N Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

< A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
2~ AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|X| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

XOO O O 0000ods

|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.
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Policy information about availability of computer code

Data collection | No specific software was used to collect data. We used the software and programming language R version 4.1.0 (R Core Team, 2022) to
produce the input data file of plant composition.

Data analysis We used the software and programming language R version 4.1.0 (R Core Team, 2022). Bayesian hierarchical models were fitted using the
‘brms’ package v2.17 in R (Burkner, 2017). Principal Coordinate Analyses were carried out with the ‘vegan’ v2.6-2 (Oksanen et al. 2020) and
‘ape’ v5.6-2 (Paradis & Schliep, 2018) packages in R. Polar projection maps were created with the 'ggOceansMapsData' package v1.454
(Vihtakari 2024). The R code to generate the figures and analyses of this manuscript is accessible at https://doi.org/10.5281/zenodo.14884498

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or thi

rd party data, please ensure that the statement adheres to our policy

Plant composition data is available at https://doi.org/10.5281/zenodo.14884498. Climate data from CHELSA can be accessed at https://chelsa-climate.org/ and

snow data is available at https:,

//springernature.figshare.com/collections/ARCLIM_bioclimatic_indices_for_the_terrestrial_Arctic/6216368
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Reporting on sex and gender Not applicable.
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other socially relevant
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Not applicable.
Not applicable.

Not applicable.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Ecological, evolutionary & environmental sciences study design

All studies must disclose on

Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

these points even when the disclosure is negative.

This study quantifies local-scale plant species richness and composition and its change over time across plots in the Arctic, and
identifies the geographic, climatic and biotic drivers behind these changes. The majority of models are Bayesian hierarchical models
with a subsite random effect. Data families were chosen depending on the structure of the response variable and include Gaussian,
negative binomial, beta, zero-inflated-beta and zero-one-inflated beta. Sample size was dependent on the response variable, and it is
specified throughout the manuscript.

We used a compilation of 42,234 records of 490 vascular plant species from 2,174 plots at 155 subsites within 45 study areas across
the Arctic. Out of the 2,174 plots, 787 plots (36.2%) had only been surveyed once (and thus were only included in spatial analyses)
and 1,266 (58.2%) plots were surveyed more than once and over a minimum period of five years (and thus were used for both spatial
and temporal analyses).

We retained records that complied with our criteria (i.e., plots equal or smaller to 1m2, north of 60 degrees latitude, consistent
surveying methods over time, only vascular plants, plots with <10% morphospecies). We used all available records per plot in order
to appropriately capture local-scale plant diversity patterns and trends over time.

Anne Bjorkman, Mariana Garcia Criado and Sarah Elmendorf cleaned and curated the ITEX+ database.

The data in this manuscript span the period 1981-2022. Plots were monitored over different periods, with a mean study duration of 8
years (range = 1 to 28), a mean of 3 monitoring time points per plot (range = 1 to 11) and a mean time between surveys of 5 years
(range = 1 to 26). Our dataset contains records from Europe, Greenland and North America north of 60 degrees latitude. Our
database comprises 2,174 plots in 155 subsites within 45 study areas across the Arctic. Plots are equal or smaller to 1m2.

Plant records from the ITEX+ database were excluded in the following instances: 1) records were obvious duplicates, 2) plots that
were under 60 degrees latitude, 3) plots that had inconsistent surveying methods and/or plot sizes over time, 4) plots that were
greater than 1m2, 5) plots that had >10% of morphospecies, and 6) records that were not vascular plants (i.e., non-vascular plants

)
Q
—
(e
(D
1®)
O
=
S
c
-
(D
o
O
a
>
(@)
wn
[
3
=
Q
A




and non-biotic records). For temporal analyses, plots were excluded when they had been surveyed less than twice and over a shorter
time period than five years.

Reproducibility All code and data are publicly available at https://doi.org/10.5281/zenodo.14884498

Randomization Randomization was not applicable to this study as we required all available relevant records in order to capture local-scale plant
diversity patterns and trends over time.

Blinding Blinding was not applicable to this study as no participants were involved and no comparison was made between control and
experimental studies.
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