
Extended Data Fig. 7 | Relationships between richness and its change with 
functional group cover and its change. a) Plot richness change was related to 
shrub cover increases over time, but it was not dependent on starting shrub 
cove (Supplementary Table 5). Each arrow connects the first and last monitoring 
point for each plot, with the arrow head pointing at the end time point. Arrow 
colours indicate the relationship between shrub cover increase and plot richness. 
‘Positive’ indicates that plot richness increased 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 cover increased 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%CI = −0.04 to −0.02, conditional R2 = 0.15, marginal R2 = 0.06) and for  
forb cover change (slope = 0.06, 95%CI = 0.05 to 0.07, conditional R2 = 0.21, 
marginal R2 = 0.1). Graminoid change remains non-significant (slope = 0.002, 
95%CI = −0.007 to 0.01, conditional R2 = 0.14, marginal = 0.04). b) Richness 
decreased as shrub cover increased over time, but increased when c) forb  
cover increased. d) There was no relationship between richness change and 
graminoid cover change. Scatterplots represent richness change over time as a 
function of changes in cover of shrubs, forbs and graminoids. Points represent 
slopes of linear models of change in richness and in functional group change 
per plot over time. 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 Data Fig. 8 | See next page for caption.



Extended Data Fig. 8 | Relationships between species trajectories and 
species richness and evenness, and between turnover and duration.  
a-f) More species-rich and/or even plots had a greater proportion of persisting 
species, and fewer local species losses and gains over time. a-c) Proportion of 
species per trajectory as a function of mean plot richness over time (as number 
of species) for a) species losses, 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) There is a 
non-significant relationship between Jaccard turnover and study duration and 
h) a positive relationship between Bray-Curtis turnover and study duration 
(n = 1,266 for each metric). Each point represents a plot. Solid lines represent 
predicted model fits (whose credible intervals do not overlap zero) and a 
dashed line represents a model estimate whose credible intervals overlap zero. 
The bands show the 95% credible intervals.
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Extended Data Fig. 9 | Relationships between main drivers of diversity 
change (temperature increases and shrub expansion). These reflect the  
post hoc analyses, with model outputs in Supplementary Table 7. a) Shrub cover 
change was not related to latitude (n = 503). b) Shrub cover sensitivity to the 
mean MTWQ of the previous five years differed between shrub categories: 
erect shrub cover was greater at warmer temperatures, and dwarf shrub cover 

was lower at warmer temperatures. Mean temperatures are centred per subsite 
to account for variability and enable model convergence (n = 6,715). c) Shrub 
cover change rates per plot were not related to temperature change rates over 
the 1987−2013 period (n = 665). Lines represent predicted model fits and bands 
show the 95% credible intervals. Dashed lines indicate models whose credible 
intervals overlapped zero.



Extended Data Fig. 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 β-diversity metrics. Yellow 
triangles and blue circles represent the start (i.e., baseline) and the end (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 for all start versus end subsites. In boxplots, the middle line is the 
median, the lower and upper hinges are the first and third quartiles, the upper 
whisker extends from the hinge to the largest value within 1.5 * IQR from the 
hinge (where IQR is the inter-quartile range) and the lower whisker extends 
from the hinge to the lowest value within 1.5 * IQR of the hinge. Data beyond the 
end of the whiskers are outliers and plotted as points.










