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SUPPLEMENTARY INFORMATION:

Results directly based on the species-level absolute and relative cover data

<1300 Colors of 76 sites and
B (Mean relative cover of 2 most dominant species of each site)
I} — (259%) azitwocn  — (59.9%) potrok.ar — (75.3%) sier.us
>
8 — (75.5%) kiny.au
200
a 2
2 — @74%) saanafi  — (61.4%) tysous
Log(Mean @ log(Mean a8 376% vaimeh  — (62.0%) hustaimn
absolute cover of relative cover of 100 (e7.6%) valm-c — @7:2%) kofler.ca
dominant species) dominant species) | S T (08%) fuech  — (638%) modanus  — (77.3%) sedgus
g — (432%) bartaus  — (64.0%) sage.us — (80.1%) brbtus
E — (45.2%) gib:za — (64.3%) bnch.us — (81.0%) sgs.us
S — (45.6%) smith.us — (64.4%) msum.us — (84.0%) sevius
o 0 — @6.8%) hoplus  — (645%) badiaude  — (g4.1%) kibberin
0 5 10 15 20 25 30 35 40 45 50 — (47.9%) Kipf — (64.9%) bumawanau — (g4.7%) lancaster.uk
® ) c Species rank — @8.2%) templeus  — (66.7%) cdptus — (86.1%) cbgb.us
® ® — (48.7%) ukulze — (66.8%) look.us — (86.7%) kidman.au
g 100 — (49.0%) drak — (669%) lakeus  — (36.9%) bariar
T 9 — (49.2%) sandhilus — (67.2%) mica.au — @r%)
S go — (54.1%) konzus  — (68.3%) bidrus — (87.6%) yaraau
H (87.6%) ¥
o 70 — (55.2%) shps.us. — (68.7%) marc.ar — (93.1%) cowi.ca
Log(Mean [©) Log(Mean 2 60 — (55.4%) serenglz  — (68.9%) hall.us — (93.3%) pape.de
community biomass) species richness) S50 — (57.6%) bayrde  — (69.1%) nilla.au — (95.0%) lubb.us
[ 40 — (67.7%) msla_3us — (71.6%) ping.au — (97.3%) glerus
14 20 — (58.0%) nebajp  — (722%) bogongau  — (97.7%) mclaus
s — (58.2%) savaus  — (73.2%) spinus — (99.2%) wupatki.us
2 20 — (s83%) archus  — (736%) Kbs.us — (99.5%) ethass.au
510 — (588%) mslaus  — (73.7%) jenade
(SR — (59.2%) hnvr.us — (75.1%) tejon_footus

0 5 10 15 20 25 30 35 40 45 50
Species rank

Fig. S1 | (a) Structural equation meta-model and site-level patterns from 76
grassland sites throughout the world under ambient conditions of (b) cumulative
absolute cover curve and (c) cumulative relative cover curve. Number in circles in
(a) represent bivariate relationships. The x-axis in (b) and (c) is the rank of species from
most to least abundant. Line colors in (b) and (c) represent the site-level mean relative
cover of 2 most dominant species at each of the 76 sites under ambient conditions from
low to high (from 25.9% to 99.5%). The words after the numbers in parentheses are the

sites names.
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Fig. S2 | Grassland richness and biomass relationships under ambient conditions.
The relationship between mean richness and (a) mean community biomass, and (b)
mean absolute cover of the two most dominant species, and (c) mean relative cover of
the two most dominant species; and (d) between mean relative cover and mean absolute
cover of the two most dominant species; and between mean community level biomass
and (e) mean absolute cover of the two most dominant species, and (f) mean relative
cover of the two most dominant species, at 76 sites under ambient conditions (each site
~ 3 blocks; each block = 10 plots). All data were natural log-transformed. The
correlation between the y-axis and x-axis variables of each panel on the site-level is
indicated as significantly positive (red), uncorrelated (gray), and significantly negative
(blue). A dashed line indicates that the relationship is not significant (P > 0.05), and a

solid line indicates that the relationship is significant (P < 0.05).
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Fig. S3 | Grassland richness and biomass relationships under altered
environmental conditions. The relationship between mean richness and (a) mean
community biomass, and (b) mean absolute cover of the two most dominant species,
and (c) mean relative cover of the two most dominant species; and (d) between mean
relative cover and mean absolute cover of the two most dominant species; and between
mean community level biomass and (e) mean absolute cover of the two most dominant
species, and (f) mean relative cover of the two most dominant species, at 76 sites under
altered environmental conditions (1-15 years; each site = 3 blocks; each block =~ 10
plots). All data were natural log-transformed. The correlation between the y-axis and x-
axis variables of each panel on the site-level is indicated as significantly positive (red),
uncorrelated (gray), and significantly negative (blue). The purple lines are regression

curves for the ambient conditions in Fig.2. The purple fonts are R? and P values for the



39 ambient conditions in Fig.2. A dashed line indicates that the relationship is not
40  significant (P > 0.05), and a solid line indicates that the relationship is significant (P <

41 0.05).
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Fig. S4 | The regression model for ambient conditions predicts the outcome for

global grasslands under altered environmental conditions. The relationship between

(a, b, and c) the predicted species richness according to the regression model of the

ambient conditions and the actual mean species richness of altered environmental

conditions of each site, and between (d, e) the predicted community biomass according

to the regression model of the ambient conditions and the actual mean community

biomass of the altered environmental conditions of each site. The regression models

used to predict the vertical axis variables in a, b, c, d, and e, are respectively from the

model in a, b, ¢, e, and f of Fig. 2. In these five panels, the gray-shaded area is the 95%

prediction interval, and the pink-shaded area represents the 95% confidence interval,

around the regression line.
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Fig. S5 | SEMs under (a) ambient and (b) altered environmental conditions from

empirical grassland data. All data were natura log-transformed. The red and blue lines

mean significantly positive and negative relationships, respectively. The dashed and

solid lines indicate that the relationship is not significant (P > 0.05) and significant (P

< 0.05), respectively.
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Table S1 | (a) The R? of various relationships among four natural log-transformed

variables, and (b) the R? of relationships between natural log-transformed gamma

diversity and natural log-transformed mean relative cover of dominant species in

the context of selecting different numbers of dominant species (from 1 to 5) from

NutNet data under both ambient and altered conditions.

a.
The number of dominant species (DS,)
n=1 n=2 n=3 n=4 n=5
log(Mean richness) ~ log(Mean absolute cover of DS,) 0.06 * 0.00 M 0.00 M 0.00 M 0.02 N
The RZin log(Mean richness) ~ log(Mean relative cover of DS,) 0.75 *** 0.76 *** 0.73 *** 0.70 *** 0.67 ***
ambient log(Mean relative cover of DS;) ~ log(Mean absolute cover of DS,) 0.15 *** 0.03 N 0.00 N 0.00 N 0.00 N
conditions log(Mean community biomass) ~ log(Mean absolute cover of DS;) 0.24 *** 0.30 *** 0.32 *** 0.34 *** 0.34 ***
log(Mean community biomass) ~ log(Mean relative cover of DS,) 0.00 N 0.01N 0.01N 0.01N 0.01N
log(Mean richness) ~ log(Mean absolute cover of DS,) 0.05 * 0.00 M 0.00 M 0.01M 0.03 N
The R%in log(Mean richness) ~ log(Mean relative cover of DS,) 0.79 *** 0.84 *** 0.84 *** 0.82 *** 0.79 ***
enviarlt:::::ntal log(Mean relative cover of DS,) ~ log(Mean absolute cover of DS,) 0.11 ** 0.00 N 0.00 Ns 0.00 Ns 0.02 Ns
conditions log(Mean community biomass) ~ log(Mean absolute cover of DS, ) 0.49 *** 0.48 *** 0.45 *** 0.42 *** 0.40 ***
log(Mean community biomass) ~ log(Mean relative cover of DS,) 0.00 N 0.00 N 0.00 NS 0.00 NS 0.00 NS
b.
The number of dominant species (DS,)
n=1 n=2 n=3 n=4 n=5
The R? of log(Gamma diversity) ~ log(Mean relative cover of DS,) 0.45 *** 0.47 *** 0.43 *** 0.37 #*+ 0.31 #**
in ambient conditions
The R? of log(Gamma diversity) ~ log(Mean relative cover of DS,) 0.35 *** 0.39 *** 0.37 #*+ 0.33 *** 0.28 ***

in altered environmental conditions




