
34 

the residual variance of the effects of plant diversity is decomposed into parts explained by 662 

different time scales. 663 

 664 

Extended Data Figure 7 | Relationship between air temperature and the effects of plant 665 

diversity at 15 cm (a) and 60 cm (b) soil depths. Solid lines are predicted data from the mixed-666 

effects model. 667 

668 

Extended Data Figure 8 | Effects of plant diversity change over time at different soil depths. 669 
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The y-axis is the plant diversity effect on the differences between soil temperature in 670 

vegetation plots and bare ground. Solid lines are the effect trends for different seasons over 671 

time. 672 

 673 

Extended Data Figure 9 | Plant diversity effects on the daily soil temperature variance change 674 

with time at different soil depths. Lines are mixed-effects model fits, with each color 675 

representing each season. 676 
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 677 

Extended Data Figure 10 | Effects of plant diversity on intra-annual soil temperature stability 678 

(a), and those effects change with time (b) and drought index (c). The 60-species diversity 679 

level data were excluded from this sensitivity analysis. The drought index here is calculated 680 

by multiplying the SPEI by -1, i.e. the drought situation becomes more severe with increasing 681 

values. 682 

 683 
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Extended Data Figure 11 | Effects of plant diversity change with time (a) and drought index 684 

(b). Here, we excluded those two years’ data (the year 2013 and 2011) that have high missing 685 

values. The drought index here is calculated by multiplying the SPEI by -1, i.e. the drought 686 

situation becomes more severe with increasing values. 687 

 688 

Extended Data Figure 12 | Relationships between different covariates and intra-annual soil 689 

temperature stability. Each closed circle represents one measurement, with different colours 690 

representing different years. The red line is the simple linear regression line of the selected 691 

variable and soil temperature stability (n = 480). In contrast, the black line is predicted from 692 

the mixed effects model after considering the effect of block and year. At the same time, the 693 

plot is also considered in the random term. The P values in the panels show the significance 694 

of the main effect of the variable on the x-axis from the mixed-effects model. Dashed lines 695 

indicate that the effect is not statistically significant, while solid lines represent significant 696 

effects. 697 

  698 
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 699 

Extended Data Table 1 Summary of annual climate data and number of missing days 700 

for the soil temperature dataset per year. 701 

Year 

Annual 
air 
temper
ature at 
1 m (°C) 

Annual 
precipit
ation 
(mm) 

Soil 
tempe
rature 
at 8 
cm 
(°C) 

Soil 
moistu
re at 8 
cm (%) 

Numbe
r of hot 
days 
(Tmax>
=30°C) 

Number 
of ice 
days 
(Tmax<0
°C) 

Number 
of frost 
days 
(Tmin< 
0°C) 

Growin
g 
season 
length 

Days 
missing for 
the soil 
temperatur
e data at 
plot level 

2004 9.42 591.78 9.71 23.59 3 6 90 190 13 

2005 9.19 459.11 10.34 22.55 11 22 93 174 22 

2006 9.95 563.24 10.83 26.84 21 19 91 200 3 

2007 10.19 754.31 10.93 31.60 6 11 67 179 4 

2008 9.78 565.75 10.57 28.24 9 5 79 169 15 

2009 9.35 706.91 10.52 30.75 4 21 96 190 6 

2010 8.14 717.23 9.96 32.20 13 55 120 169 14 

2011 9.87 525.97 10.33 30.93 5 13 99 185 76 

2012 9.31 537.49 10.60 23.88 11 22 83 166 4 

2013 9.05 557.49 10.06 28.40 14 30 104 181 139 

2014 10.45 643.20 11.36 30.58 8 11 74 203 18 

2015 10.42 449.17 11.19 28.92 22 4 88 187 0 

2016 10.08 515.72 10.98 28.30 15 4 83 175 37 

2017 10.21 601.42 10.53 29.90 9 14 72 187 7 

2018 10.63 385.22 11.27 23.84 26 13 76 196 52 

2019 10.64 497.33 11.25 23.55 24 5 77 183 27 

2020 10.79 583.73 11.36 29.11 15 0 84 196 2 

2021 9.50 625.88 10.58 33.23 10 11 92 168 1 

Note:  702 
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The number of hot days is defined as the number of days with maximum air temperature 703 

greater than or equal to 30°C. The number of ice days is defined as the number of days with 704 

maximum air temperature below 0°C. The number of frost days is defined as the number of 705 

days with minimum air temperature less than 0°C. Growing season length is defined as the 706 

number of days with daily air temperature values greater than or equal to 10°C. 707 

  708 
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Extended Data Table 2 | Mixed-effects models for the effects of air temperature, season, 709 

and year on the buffering effects of plant diversity on the soil temperature offset 710 

between vegetated and bare plots. 711 

 

Soil temperature at 5 cm 

(n = 6,575) 

Soil temperature at 15 cm 

(n = 6,575) 

Source of 

variation 
df ddf F P  df ddf F P 

Tair 1 6342 4304.24 <0.001  1 6342 3901.94 <0.001 

QTair 1 6342 698.89 <0.001  1 6342 818.34 <0.001 

Season 3 192 89.49 <0.001  3 192 56.51 <0.001 

Cyear 1 16 24.57 <0.001  1 16 15.42 0.001 

Tair × season 3 6342 22.36 <0.001  3 6342 27.05 <0.001 

QTair × season 3 6342 13.18 <0.001  3 6342 13.44 <0.001 

Tair × cyear 1 6342 180.29 <0.001  1 6342 169.79 <0.001 

QTair × cyear 1 6342 0.60 0.44  1 6342 3.54 0.06 

Season × cyear 3 192 7.29 0.010  3 192 4.86 0.003 

Tair × season × 

cyear 
3 6342 2.10 0.10  3 6342 2.43 0.06 

QTair × season × 

cyear 
3 6342 9.18 <0.001  3 6342 8.17 <0.001 

Notes: 712 
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Fixed effects were fitted sequentially (type-I sum of squares) as indicated in the table. 713 

Random terms included year, months within year and autocorrelation of the day within 714 

each year. Abbreviations: n = number of plots; df = nominator degrees of freedom; ddf 715 

= denominator degrees of freedom; Tair = linear term of air temperature measured at 716 

the climate station. QTair = quadratic contrast of the air temperature. Cyear = 717 

centralized linear year. F and P indicate F-ratios and the P value of the significance 718 

test, respectively. 719 
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