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[bookmark: _Hlk36283462]Supplementary Figure S1 Precipitation of represented stations on permafrost region in Tibet over time. Subfigure a, b, c, d, e, f, and g is used to designate spring, summer, autumn, winter, plant growing season, plant non-growing season, and annual, respectively. In all panels, Orange, red, green, and blue color are used to designate SQH, HSX, AD, and QML, respectively. Line regression is based on 1995 – 2017 data, extrapolated back in time, the solid line is used to designate p<0.05, short dot line is used to designate p>0.05. Shaded ribbons designate 95% credible intervals on these model predictions. SQH, HSX belong to group A, AD and QML belong to group B.

[image: ]Supplementary Figure S2 Mean annual Soil temperature and soil moisture (SWC) of 0-100cm change under air temperature warming over time. In all panels, red and blue color are used to designate soil temperature and soil moisture, respectively. Line regression is based on 1995 – 2017 data, extrapolated back in time, the solid line is used to designate p<0.05, short dot line is used to designate p>0.05. Significant regression level, p<0.01 is indicated like **, p<0.05 is indicated like *. Shaded ribbons designate 95% credible intervals on these model predictions. SQH, WQ belong to group A, BLH, AD, KXL, QML belong to group B.
[image: ]
Supplementary Figure S3 Varieties of main cation from 1975 to 2018. Sites are grouped in A (subfigure a, c, and e) and B (subfigure b, d, and f). Line regression is based on 1995 – 2017 data, extrapolated back in time, the solid line is used to designate p<0.05, short dot line is used to designate p>0.05. Significant regression level, p<0.01 is indicated like **, p<0.05 is indicated like *. Shaded ribbons designate 95% credible intervals on these model predictions.
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Supplementary Figure S4 Mean concentration of water-soluble nutrition (WSN) within the active layer. Subfigure a, c, e is for group A; b, d, f is for group B. Line regression is based on 1995 – 2017 data, extrapolated back in time, the solid line is used to designate p<0.05, short dot line is used to designate p>0.05. Significant regression level, p<0.01 is indicated like **, p<0.05 is indicated like *. Shaded ribbons designate 95% credible intervals on these model predictions.
[image: ]
Supplementary Figure S5. Trends in water-soluble nutrition content of group B. a, b, and d, Water soluble salt profiles sampled in 1975,1978 and 2017, respectively (shown as full circle; g/kg; 1 standard deviation shown as horizontal bars). The permafrost table is shown as horizontal short dot line. C Layer- R and Layer-P position sampled from 1996 to 2016. There are two enrichment layers, Layer-R (green full circle), and Layer-P (red full circle), on the permafrost region of Tibet. Layer-R is located in the bottom of main root distribution zone (30-50cm). And Layer-P located at the top of the permafrost table, where the depth varies with the freezing front, almost equal to the thickness of the active layer. 
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[bookmark: _Hlk36136411]Supplementary Figure S6 Varieties of the species richness and root vertical distribution from 1975 to 2017. The size of green dot means the difference of root vertical distribution. a is the group A, the time is 1975,1978, and from 1995 to 2017; b is the group b which recorded from 1995 to 2017. Line regression is based on 1995 – 2010 and 2010 – 2017 data, the solid line is used to designate p<0.05, short dot line is used to designate p>0.05. Significant regression level, p<0.01 is indicated like **, p<0.05 is indicated like *. 95% credible intervals on these model predictions. More details, see supplementary table 1.
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[bookmark: _Hlk38722384][bookmark: _Hlk38722823]Supplementary Figure 7. Mean air humidity during the plant growing season and mean net radiation: (a) shows the change in mean air humidity from 1975 to 2017 and radiation from 1995 to 2017 across all sites, (b) shows the mean air humidity during plant growing seasons 1975 to 2017 and (c) the mean radiation during the plant growing seasons 1995 to 2017. 
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Supplementary Figure S8 Diagramed for the water-soluble salt direct and indirect effect on the plant growing and composition. a and b are the plant growing season and the non-plant growing season in 1975, respectively; c and d is the plant growing season and non-plant growing season in 2017, respectively. ALT is the thickness of the active layer, in 1975, ALT is 150 ~180cm and in 2017, ALT is 300 ~ 350cm.








Supplementary Table ST1 Mean biomass of aboveground for September (Biomass of Aboveground), mean plant coverage, and mean ratio of maximum root depth to the thickness of the active layer (Max Root Depth: ALT) for group A and B over time. 
	
Year
	Biomass of Aboveground (g/m2)
	Plant Coverage (%)
	Max Root Depth: ALT
	n

	
	A
	B
	A
	B
	A
	B
	A
	B

	1975
	NA
	NA
	>60
	>65
	0.11±0.09
	0.14±0.2
	52
	27

	1978
	NA
	NA
	>60
	>65
	0.1±0.07
	0.14±0.19
	48
	20

	1995
	127.7±8.5
	170.4±8.57
	68.28±5.87
	75.46±5.59
	0.09±0.05
	0.15±0.18
	59
	22

	1996
	127.95±9.01
	169.8±9.72
	69.85±5.55
	79.35±7.47
	0.08±0.03
	0.16±0.18
	55
	23

	1997
	122.3±9.46
	171.99±10.2
	63.34±5.6
	61.8±6.92
	0.09±0.01
	0.18±0.17
	50
	25

	1998
	131.69±9.72
	167.6±10.47
	63.8±6.25
	61.3±4.05
	0.08±0.01
	0.15±0.16
	45
	29

	1999
	143.6±9.67
	165.77±10.03
	73.33±5.59
	65.38±6.08
	0.09±0.02
	0.15±0.16
	79
	31

	2000
	137.78±8.76
	166.23±8.52
	70.81±5.24
	79.72±7.55
	0.07±0.02
	0.15±0.15
	74
	31

	2001
	145.78±8.22
	168.13±7.96
	69.18±6.35
	69.58±8.25
	0.09±0.03
	0.15±0.15
	69
	29

	2002
	149.9±7.6
	168.92±7.4
	65.23±6.44
	67.26±5.61
	0.09±0.04
	0.19±0.14
	64
	30

	2003
	132.8±7.86
	172.74±8.37
	67.06±5.57
	57.12±4.92
	0.1±0.05
	0.24±0.13
	60
	33

	2004
	141.25±8.75
	173.47±9.64
	67.87±6.45
	59.91±6.49
	0.08±0.06
	0.18±0.12
	78
	34

	2005
	138.18±9.13
	172.72±10
	56.67±6.45
	63.61±6.28
	0.1±0.07
	0.21±0.12
	74
	37

	2006
	136±9.4
	173.76±10.19
	69.3±6.4
	54.26±5.34
	0.1±0.08
	0.18±0.11
	70
	39

	2007
	135.71±9.21
	174.65±9.73
	73.68±5.67
	56.86±6.86
	0.11±0.04
	0.19±0.1
	66
	20

	2008
	139.57±9.46
	174.4±10.16
	65.74±5.66
	53.72±7.89
	0.09±0.02
	0.21±0.17
	62
	24

	2009
	128.35±9.25
	172.42±9.69
	58.73±6.27
	61.79±8.69
	0.11±0
	0.21±0.17
	51
	28

	2010
	133.24±8.87
	169.56±8.99
	59.6±4.1
	64.41±8.02
	0.09±0.03
	0.16±0.16
	53
	30

	2011
	121±8.69
	164.41±9.15
	54.49±5.48
	69.14±6.39
	0.12±0.05
	0.16±0.15
	52
	33

	2012
	119.8±8.86
	173.47±9.35
	65.66±7.03
	63.11±7.72
	0.1±0.04
	0.17±0.15
	53
	33

	2013
	127.89±8.87
	167.59±9.33
	63.24±5.99
	62.46±9.32
	0.11±0.03
	0.18±0.14
	63
	34

	2014
	123.83±9.23
	179.47±10.03
	68.07±5.81
	74.39±10
	0.11±0.03
	0.16±0.14
	69
	38

	2015
	129±9.4
	181.51±9.92
	64.74±6.83
	66.37±6.16
	0.12±0.02
	0.18±0.13
	57
	36

	2016
	137.5±8.66
	176.54±8.57
	69.14±5.28
	67.76±7.68
	0.13±0.02
	0.2±0.13
	52
	33

	2017
	133.8±7.15
	171.57±8.68
	70.19±6.44
	65.45±7.12
	0.12±0.02
	0.17±0.12
	50
	35


Note: values reported as annual mean ± SE. Data of of the thickness of the active layer during 1975-1995 based on the re-analysis from air temperature (Zhou et al., 2017), during 1996-2017 based on borehole soil temperature (method by Wu & Zhang, 2008; Zhao et al., 2010; Wu et al., 2010).
[bookmark: _Hlk36640001]Supplementary Table ST2 Species abundance or species turnover (presence or absence) over time of group A. 
	 
	Year

	No.
	HP
	RL
	19
	19
	19
	19
	19
	19
	19
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20

	
	(cm)
	(cm)
	75
	78
	95
	96
	97
	98
	99
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	1
	27.4
	37.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	√
	
	√
	√
	
	√
	√
	√

	2
	27.4
	38.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	√
	
	
	√
	
	
	
	
	

	3
	34.8
	40.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	
	√
	√
	√
	√
	
	
	
	

	4
	26.5
	33.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	

	5
	18.3
	23.5
	√
	√
	√
	
	√
	√
	
	√
	√
	
	√
	√
	√
	
	
	
	
	
	
	
	√
	√
	
	
	

	6
	15.4
	18.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	

	7
	23.6
	38.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	
	
	
	
	
	
	
	

	8
	6.5
	14.0
	√
	√
	√
	√
	
	√
	√
	
	√
	√
	√
	√
	√
	
	
	
	
	
	√
	√
	
	
	
	
	

	9
	2.8
	29.9
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	
	
	√
	√
	
	
	
	
	
	
	

	10
	1.8
	23.7
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	√
	√
	√
	√
	
	
	
	
	
	
	

	11
	6.2
	15.8
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	
	√
	
	√
	
	
	
	√
	
	
	
	
	
	
	

	12
	8.0
	14.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	13
	5.9
	5.1
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	4.7
	16.6
	√
	√
	√
	√
	
	√
	
	
	√
	
	√
	
	√
	
	
	
	
	
	
	
	√
	
	√
	
	

	15
	8.1
	11.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	√
	
	√
	
	
	
	
	
	
	

	16
	6.5
	7.3
	√
	√
	
	
	√
	√
	√
	√
	√
	√
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	17
	6.8
	13.8
	√
	√
	√
	
	√
	
	√
	√
	
	√
	√
	
	
	√
	
	
	
	
	
	
	
	
	
	
	

	18
	5.4
	5.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	
	
	
	√
	
	
	
	
	
	
	
	

	19
	11.1
	12.1
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	
	
	
	
	
	
	
	
	

	20
	6.3
	5.5
	√
	√
	√
	√
	
	
	
	
	√
	
	
	√
	
	√
	
	
	
	
	
	
	
	
	
	
	

	21
	9.8
	10.8
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	
	√
	√
	
	
	
	
	
	
	
	
	

	22
	7.8
	10.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	
	√
	√
	√
	
	

	23
	5.7
	5.1
	√
	√
	√
	√
	
	√
	
	√
	
	√
	
	√
	√
	
	
	
	
	
	
	
	
	
	
	
	

	24
	7.3
	6.8
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	
	√
	
	√
	√
	√
	
	
	
	
	
	
	
	
	

	25
	6.4
	6.2
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	
	√
	
	√
	
	
	
	
	
	
	
	
	
	
	

	26
	4.7
	5.1
	√
	√
	√
	
	√
	
	√
	√
	√
	
	√
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	27
	5.1
	6.1
	√
	√
	√
	√
	√
	
	√
	
	√
	√
	
	
	
	√
	
	
	
	√
	√
	
	
	
	
	
	

	28
	13.2
	17.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	
	
	
	
	
	

	29
	18.6
	39.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	√
	
	
	
	
	

	30
	21.1
	42.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	31
	10.4
	12.4
	√
	√
	√
	√
	√
	
	√
	√
	
	√
	√
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	32
	7.6
	12.3
	√
	√
	√
	
	
	
	
	√
	
	
	√
	√
	√
	
	
	
	√
	
	√
	
	√
	√
	√
	√
	√

	33
	12.9
	10.0
	√
	
	
	
	√
	
	
	√
	
	
	
	
	√
	
	
	
	√
	√
	√
	
	√
	√
	√
	
	√

	34
	15.7
	8.3
	√
	√
	√
	√
	
	√
	
	√
	√
	√
	√
	√
	
	√
	√
	
	
	
	
	
	
	
	
	
	

	35
	13.6
	17.3
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	
	
	
	
	
	
	
	
	

	36
	15.6
	42.8
	√
	√
	
	√
	√
	√
	√
	
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	37
	6.9
	33.3
	√
	√
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	38
	25.7
	43.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	
	
	√
	
	
	
	
	√
	
	
	
	√

	39
	16.8
	13.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	
	
	

	40
	11.3
	39.3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	√
	
	
	
	
	√
	
	√
	
	
	
	√
	
	√

	41
	5.4
	7.3
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	
	
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	

	42
	12.6
	42.4
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	
	
	
	√
	√
	
	√
	√
	√
	
	√
	√
	
	√
	√

	43
	8.4
	31.1
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	
	√
	

	44
	7.3
	32.3
	√
	√
	√
	√
	
	√
	
	
	√
	√
	
	
	√
	
	√
	
	√
	
	
	
	
	
	
	
	√

	45
	3.3
	35.1
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	√
	
	√
	√
	√
	√
	√
	√
	
	
	
	

	46
	13.4
	42.5
	√
	√
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	
	
	
	√
	
	√
	√
	
	√

	47
	11.1
	15.2
	√
	
	√
	
	√
	
	√
	√
	√
	√
	√
	√
	
	√
	√
	
	√
	
	
	
	√
	
	
	√
	√

	48
	17.7
	38.3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	
	√
	√
	
	
	

	49
	6.2
	4.7
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√

	50
	13.4
	10.1
	√
	√
	√
	√
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	
	
	
	√
	
	√
	√
	√
	√
	

	51
	24.2
	42.3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	52
	12.6
	12.1
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	
	√
	√
	
	
	
	
	
	

	53
	13.5
	27.5
	√
	
	√
	√
	
	√
	
	√
	
	√
	√
	√
	
	
	
	
	√
	
	
	
	
	
	
	
	√

	54
	7.1
	17.3
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	55
	3.7
	46.0
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	

	56
	16.8
	42.3
	
	√
	√
	
	√
	
	√
	√
	√
	√
	√
	√
	
	
	
	
	
	
	√
	√
	√
	
	√
	√
	√

	57
	35.1
	47.2
	
	√
	√
	√
	√
	
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	
	
	

	58
	32.1
	44.2
	
	√
	√
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	
	
	
	
	√
	
	
	

	59
	23.6
	45.2
	
	√
	√
	√
	√
	√
	√
	√
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	

	60
	8.3
	12.1
	
	
	√
	√
	√
	√
	√
	√
	
	
	√
	√
	√
	
	√
	
	√
	
	√
	√
	√
	√
	√
	√
	√

	61
	5.9
	17.6
	
	
	√
	√
	√
	
	√
	√
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	62
	17.9
	55.3
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√

	63
	13.1
	49.4
	
	
	
	
	
	
	
	
	
	
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	64
	16.4
	23.4
	
	
	
	
	
	
	
	
	
	
	√
	√
	
	√
	√
	√
	√
	√
	
	√
	√
	
	√
	√
	√

	65
	13.2
	22.4
	
	
	
	
	
	
	
	
	
	
	
	√
	
	
	
	√
	
	√
	
	√
	√
	√
	√
	√
	√

	66
	26.3
	36.7
	
	
	
	
	
	
	
	
	
	
	
	
	√
	
	
	√
	
	√
	
	√
	
	√
	√
	√
	√

	67
	16.1
	40.1
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	68
	6.3
	12.4
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	
	√
	
	√
	√
	√
	√
	
	√
	√
	√

	69
	19.3
	5.8
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	70
	22.2
	46.1
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	71
	23.8
	42.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	72
	15.8
	45.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	
	

	73
	6.0
	41.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	
	
	√
	
	
	√
	
	√
	
	√
	√

	74
	15.7
	50.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	
	√
	√
	√
	√
	√
	
	
	
	
	

	75
	4.3
	21.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	
	√
	√
	
	
	√
	√
	√
	√

	76
	4.8
	24.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	
	√
	√
	√
	
	
	√
	√
	√

	77
	6.3
	8.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	
	
	
	√
	
	√
	√
	√
	√

	78
	11.3
	17.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	79
	25.1
	58.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	80
	21.2
	34.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	
	√
	
	
	
	√
	√
	
	√
	√

	81
	8.0
	16.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	
	
	
	
	√
	√
	√

	82
	4.3
	24.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	
	√
	√
	
	
	√
	√
	
	√

	83
	5.0
	6.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	
	√
	
	√
	
	√
	
	√
	

	84
	7.2
	6.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√

	85
	22.9
	60.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	86
	15.9
	57.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	87
	18.6
	63.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√
	√
	√
	√
	
	√
	√
	√
	√

	Total
	55
	56
	52
	50
	51
	48
	49
	53
	49
	49
	50
	49
	46
	49
	48
	51
	51
	52
	48
	47
	45
	43
	41
	40
	42


Note that HP is acronymic of mean height of plant, RL is acronymic of mean root length, species presence is used to designate √, species absence is used to designate blank, and No. is used to designate the species name. 1, Kobresia littledalei C. B. Clarke 2, Kobresia tibetica Maxim 3, Kobresia robusta Maxim 4, Carex nudicarpa (Y. C. Yang) S. R. Zhang (2015) 5, Triglochin maritimum 6, Polygonum viviparum L. 7, Astragalus purdomii 8, Ranunculus longicaulis C. A. Mey. var. nephelogenes (Edgew.) L.Liou 9, Androsace tangulashanensis Y. C. Yang et R. F. Hua. 10, Androsace integra (Maxim.) Hand．－Mazz. 11, Lagotis brachystachya Maxim. 12, Leontopodium pusillum (Beauv.) Hand.-Mazz. 13, Primula minor Balf. f. et Ward 14, Saussurea stella Maxim. 15, Aster alpinus L. 16, Thalictrum alpinum L. 17, Oxygraphis glacialis (Fisch.) Bunge 18, Saxifraga unguiculata Engl. 19, Taraxacum brevirostre Hand.-Mazz. 20, Silene gonosperma 21, Saussurea wellbyi Hemsl. 22, Polygonum sibiricum Laxm. 23, Gentianopsis paludosa(Hook. f.) Ma 24, Gentiana crenulatotruncata (Marq.) T. N. Ho 25, Gentiana futtereri Diels et Gilg 26, Glaux maritima L. 27, Callianthemum pimpinelloides 28, Heteropappus bowerii (Hemsl.) Griers. 29, Carex parvula O. Yano 30, Kobresia deasyi C. B. Clarke 31, Taraxacum tibetanum Hand.-Mazz. 32, Hedinia tibetica (Thomson) Ostenf. 33, Delphinium candelabrum Ostf. var. monanthum (Hand.-Mazz.) W. T. Wang 34, Delphinium candelabrum Ostf. var. monanthum (Hand.-Mazz.) W. T. Wang 35, Allium cyaneum Regel 36, Oxytropis pauciflora Bunge 37, Kobresia humilis (C. A. Mey. ex Trautv.) Sergiev 38, Iris potaninii Maxim. 39, Saussurea melanotrica Hand.-Mazz. 40, Erysimum chamaephyton Maxim 41, Parnassia trinervis 42, Corydalis dasyptera Maxim. 43, Potentilla multicaulis Bge. 44, Potentilla saundersiana 45, Arenaria brevipetala Y. W. Tsui et L. H. Zhou. 46, Aconitum tanguticum (Maxim.) Stapf 47, Dimor phost emon landulosus Kar.et Kir 48, Potentilla bifurca 49, Ajania tibetica 50, Aster flaccidus Bge. subsp. glandulosus (Keissl.) Onno 51, Pedicularis cheilanthifolia 52, Cremanthodium humile 53, Cortiella caespitosa Shan et Sheh 54, Ajania khartensis 55, Thylacospermum Fenzl T. rupifragum Schrenk. 56, Ceratoides compacta (Losinsk.) Tsien et C. G. Ma 57, Rheum moorcroftianum Royle 58, Rhodiola algida (Ledeb.) Fisch. et Mey. 59, Rhodiola quadrifida 60, Heraeleummillefolium 61, Polygonum sibiricum Laxm. var. thomsonii Meisn. Ex 62, Potentilla parvifolia Fisch. ex. Lehm. 63, Myricaria prostrata Hook. f. et Thoms. ex Benth. 64, Oxytropis glacialis 65, Poa litwinowiana Ovcz. 66, Elymus nutans Griseb. 67, Stipa purpurea 68, Dracocephalum heterophyllum Benth 69, Allium carolinianum DC.  70, Carex orbicularinucis 71, Carex moorcroftii Falc．Ex Boott 72, Meconopsis horridula Hook. f. et Thoms. 73, Anemone imbricata Maxim. 74, Microula tibetica 75, Sibbaldia adpressa 76, Pleurospermum hedinii 77, Saussurea tibetica C. Winkl 78, Saussurea Arenaria 79, Oxytropis melanocalyx Bunge 80, Trisetum spicatum 81, Trisetum tibeticum P. C. Kuo et Z. L. Wu 82, Carex capillifolia (Decne.) S. R. Zhang 83, Draba altaica (C. A. Mey.) Bunge 84, Hypecoum erectum L. 85, Stipa roborowskyi Roshev 86, Oxytropis stracheyana Benth. ex Baker 87, Astragalus melanostachys.



Supplementary Table ST3 Species abundance or species turnover (presence or absence) over time of XD station. 
	
	Year

	No.
	HP
	RL
	19
75
	19
78
	19
95
	19
96
	19
97
	19
98
	19
99
	20
00
	20
01
	20
02
	20
03
	20
04
	20
05
	20
06
	20
07
	20
08
	20
09
	20
10
	20
11
	20
12
	20
13
	20
14
	20
15
	20
16
	20
17

	1
	22.5
	38.3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	√
	 
	√

	3
	30.3
	35.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	√
	√
	√
	√
	 
	 
	√
	 

	7
	18.5
	23.7
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 

	8
	3.6
	11.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	√
	√
	 
	 
	 
	 
	 

	9
	2.5
	19.3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	√
	√
	 
	 
	 
	 
	 
	√
	√

	12
	6.8
	21.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	13
	6.2
	5.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	15
	12.3
	16.6
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	√
	 
	 
	 
	 
	 
	 
	 

	19
	8.5
	7.7
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 

	21
	8.2
	7.3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	 
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 

	22
	11.6
	9.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 

	24
	5.1
	6.8
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	 
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 

	28
	12.6
	17.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	 
	 
	 
	 
	 

	29
	16.8
	23.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	 
	 
	 
	 

	30
	19.5
	28.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	31
	12.6
	13
	√
	√
	√
	√
	√
	 
	√
	√
	 
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	36
	17.4
	21.5
	√
	 
	 
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	33
	12.3
	8.4
	√
	√
	 
	 
	√
	√
	√
	√
	√
	 
	√
	 
	√
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√
	 
	√

	6
	13.5
	7.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 

	45
	8.5
	33.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	38
	21.6
	37.9
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	 
	 
	√
	 
	 
	 
	 
	√
	 
	 
	 
	√

	39
	13.5
	11.7
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	 
	√
	√

	43
	5.3
	19.8
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	 

	45
	4.6
	29.6
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	 
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	47
	5.9
	11.3
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	√
	√
	 
	√
	 
	 
	 
	√
	 
	 
	√
	√

	50
	12.4
	8.5
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	√
	√
	√
	 
	√
	 
	 
	 
	√
	 
	√
	√
	√
	√
	 

	51
	33.6
	38.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	52
	14.5
	12.1
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	√
	√
	√
	 
	√
	√
	 
	 
	 
	 
	 
	 

	53
	12.6
	16.9
	√
	 
	 
	√
	 
	√
	√
	√
	 
	√
	√
	√
	 
	 
	 
	 
	√
	 
	 
	 
	 
	 
	 
	 
	√

	54
	6.5
	13.7
	√
	√
	 
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	55
	3.4
	41.3
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 

	56
	17.9
	43.8
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√

	57
	35.3
	49.6
	√
	√
	√
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 

	58
	31.2
	45.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 

	59
	26.8
	47.3
	√
	√
	 
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	62
	16.2
	42.2
	√
	√
	 
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√
	 
	 
	√
	√
	√
	√
	√
	√
	√
	 
	 

	63
	15.4
	46.1
	√
	√
	√
	 
	√
	√
	 
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	64
	18.7
	22.9
	√
	√
	√
	 
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	 
	√
	√
	√

	65
	15.7
	28.5
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	√
	 
	√
	√
	√
	 
	√
	 

	66
	28.7
	32.2
	√
	√
	√
	√
	 
	 
	 
	√
	 
	 
	 
	 
	√
	 
	 
	√
	 
	√
	 
	√
	 
	√
	√
	 
	√

	67
	13.4
	31.5
	√
	√
	√
	 
	 
	 
	 
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	34
	14.7
	6.2
	 
	 
	 
	 
	 
	√
	 
	√
	√
	√
	√
	√
	 
	 
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	71
	28
	36
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	72
	17.5
	41
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	74
	12.8
	37
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 

	75
	5.5
	26
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	 
	√
	√
	 
	 
	√
	 
	√
	√

	68
	6.3
	9.6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	69
	17.4
	5.8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	76
	9.5
	12
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	√
	√

	78
	7.5
	11.6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	79
	23.6
	58.5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	82
	8.8
	16.1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	 
	√
	√
	 
	 
	√
	√
	 
	√

	85
	21.4
	55.7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	86
	18.3
	53
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√

	87
	16.7
	48.2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	 
	√
	√
	√
	√
	√
	√
	√

	Total
	41
	38
	34
	35
	37
	36
	35
	39
	33
	37
	38
	36
	38
	34
	37
	41
	37
	40
	36
	35
	32
	28
	26
	25
	28


Note that HP is acronymic of mean height of plant, RL is acronymic of mean root length, species presence is used to designate √, species absence is used to designate blank, and No. is used to designate the species name. The species name list same like supplementary table 2.













Supplementary Table ST4 Species abundance or species turnover (presence or absence) over time of SQH station. 
	
	Year

	
Name
	HP
(cm)
	RL
(cm)
	1976
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	1
	23.2
	35.8
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	 
	
	 
	√
	 
	√
	√

	28
	13.1
	18.8
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	 
	 
	 
	 
	 

	31
	13.4
	12.5
	√
	√
	√
	 
	 
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	37
	6.6
	35.7
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	35
	17.3
	18.4
	√
	√
	√
	√
	 
	√
	 
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 

	41
	15.2
	17.5
	√
	√
	√
	 
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 

	42
	11.4
	31.9
	√
	√
	√
	√
	 
	√
	√
	 
	√
	√
	√
	 
	√
	√
	 
	√
	 

	44
	15.5
	36.7
	√
	√
	√
	√
	√
	 
	√
	 
	√
	 
	 
	 
	 
	 
	 
	 
	√

	51
	32.7
	41.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	45
	3.2
	42.1
	√
	√
	√
	 
	 
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	46
	16.4
	45.7
	√
	√
	√
	√
	 
	 
	√
	√
	 
	 
	 
	√
	 
	√
	√
	 
	√

	47
	12.7
	32.6
	√
	√
	 
	√
	 
	√
	√
	 
	√
	 
	 
	 
	√
	 
	 
	√
	√

	52
	15.8
	14.9
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	√
	√
	√
	 
	 
	 

	48
	15.8
	27.7
	√
	√
	√
	√
	√
	 
	√
	 
	√
	√
	√
	 
	√
	√
	 
	 
	 

	50
	16.5
	7.9
	√
	√
	√
	√
	√
	 
	√
	 
	 
	 
	√
	 
	√
	√
	√
	√
	√

	57
	43.6
	54.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	√

	55
	3.7
	45.9
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√

	58
	28.7
	53.8
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√

	64
	21.5
	33.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	 
	√
	√
	√

	67
	24.6
	38.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	69
	27.8
	4.3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	40
	7.8
	11.5
	√
	√
	√
	√
	 
	 
	 
	 
	√
	 
	√
	 
	 
	 
	√
	√
	 

	33
	14.6
	8.5
	√
	√
	√
	√
	√
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√
	√
	√

	59
	23.1
	50.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 

	60
	16.3
	38.7
	√
	√
	√
	√
	√
	 
	√
	 
	√
	 
	√
	√
	√
	 
	√
	√
	 

	63
	15.1
	58.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	70
	26.5
	29.4
	√
	√
	√
	√
	√
	√
	 
	 
	 
	√
	√
	 
	√
	 
	 
	√
	 

	71
	22.7
	31.6
	
	√
	√
	√
	√
	√
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√

	72
	23.5
	48.7
	 
	√
	√
	√
	√
	√
	 
	 
	 
	√
	√
	√
	√
	 
	 
	 
	 

	74
	15.6
	39.6
	 
	√
	√
	√
	√
	√
	 
	 
	 
	√
	√
	√
	 
	 
	 
	 
	 

	77
	12.7
	31.5
	 
	√
	√
	√
	√
	 
	√
	√
	 
	 
	 
	√
	 
	√
	 
	 
	 

	79
	14.8
	42.6
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	81
	8.3
	15.7
	 
	 
	 
	√
	√
	 
	 
	 
	 
	√
	 
	 
	 
	 
	√
	 
	 

	82
	4.1
	27.7
	 
	 
	 
	 
	 
	 
	√
	√
	 
	√
	√
	 
	 
	√
	√
	 
	√

	84
	7.5
	13.4
	 
	 
	 
	 
	 
	 
	√
	√
	 
	√
	√
	√
	√
	 
	√
	 
	 

	86
	21.3
	52.1
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	87
	14.5
	37.9
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√

	Total 
	
	
	18
	23
	22
	23
	18
	16
	18
	16
	17
	21
	23
	20
	20
	16
	18
	16
	16


Note that HP is acronymic of mean height of plant, RL is acronymic of mean root length, species presence is used to designate √, species absence is used to designate blank, and No. is used to designate the species name. The species name list same like supplementary table 2.
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Supplementary Table ST5 Species abundance or species turnover (presence or absence) over time of QSH station. 
	
	Year

	name
	HP
(cm)
	RL
(cm)
	19
78
	20
00
	20
01
	20
02
	20
03
	20
04
	20
05
	20
06
	20
07
	20
08
	20
09
	20
10
	20
11
	20
12
	20
13
	20
14
	20
15
	20
16
	20
17

	1
	24.7
	35.8
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√
	√
	√

	2
	18.3
	34.7
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	 
	√
	 
	 
	 
	√
	 

	11
	13.5
	16.8
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	 
	 
	 
	 
	 

	12
	14.8
	37.3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	 
	 
	 
	 

	13
	11.2
	15.9
	√
	√
	 
	 
	 
	 
	√
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√
	 
	√

	14
	7.3
	48.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	15
	16.5
	31.4
	√
	√
	√
	√
	√
	 
	√
	 
	 
	√
	 
	 
	 
	 
	√
	 
	 
	 
	√

	16
	14.8
	35.6
	√
	√
	√
	√
	 
	 
	 
	√
	√
	 
	√
	√
	√
	 
	√
	√
	 
	√
	√

	17
	12.7
	38.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√

	18
	4.2
	38.8
	√
	√
	√
	√
	√
	 
	 
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	19
	6.1
	7.6
	√
	√
	√
	√
	√
	√
	 
	√
	√
	 
	√
	 
	 
	 
	√
	 
	 
	√
	√

	20
	12.8
	31.4
	√
	√
	√
	√
	√
	√
	√
	 
	√
	 
	√
	√
	√
	 
	√
	√
	 
	√
	√

	22
	11.3
	12.6
	√
	√
	√
	√
	√
	√
	√
	 
	√
	 
	 
	 
	√
	 
	√
	√
	√
	√
	 

	23
	28.7
	38.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	24
	12.9
	7.6
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	 
	√
	√
	√
	√
	√

	25
	10
	12.3
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	√
	 
	 
	 
	 
	 
	√
	 
	√

	26
	4.8
	15.2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	27
	3.7
	45.8
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	28
	14.6
	48.9
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√

	29
	41.8
	65.4
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 

	30
	38.7
	58.4
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 

	31
	37.2
	55.9
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	32
	28.8
	44.3
	√
	 
	 
	√
	√
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	33
	17.4
	36.3
	√
	 
	 
	√
	√
	 
	√
	 
	 
	√
	 
	√
	 
	√
	√
	√
	√
	 
	 

	34
	36.7
	41
	√
	 
	 
	 
	 
	 
	√
	 
	 
	√
	 
	√
	 
	√
	 
	√
	√
	 
	 

	35
	16.4
	37.5
	√
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	36
	21.3
	42.5
	√
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	37
	23.8
	46.4
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	38
	16.3
	39.2
	 
	 
	 
	 
	 
	 
	 
	√
	 
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 

	39
	8.3
	19.5
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√
	 
	 
	√
	√
	√

	40
	8.4
	13.3
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	41
	27.5
	63.2
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	43
	18.7
	57.4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	44
	19.2
	56.6
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√

	Total
	
	
	27
	22
	21
	23
	22
	16
	19
	22
	23
	24
	27
	26
	24
	23
	24
	20
	20
	21
	22


Note that HP is acronymic of mean height of plant, RL is acronymic of mean root length, species presence is used to designate √, species absence is used to designate blank, and No. is used to designate the species name. The species name list same like supplementary table 2.








Supplementary Table ST6 Species abundance or species turnover (presence or absence) over time of ZD station. 
	
	Year

	No.
	HP
(cm)
	RL
(cm)
	19
76
	20
00
	20
01
	20
02
	20
03
	20
04
	20
05
	20
06
	20
07
	20
08
	20
09
	20
10
	20
11
	20
12
	20
13
	20
14
	20
15
	20
16
	20
17

	1
	24.6
	37.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	√
	 
	√

	2
	32.2
	38.7
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	√
	 
	√
	√
	√

	3
	22.7
	16.4
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	√
	√
	 
	 
	 

	4
	15.9
	18.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	5
	5.2
	11.7
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	√
	√
	 
	√
	√
	√
	√

	6
	2.5
	23.4
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√

	7
	2
	20.5
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√
	√
	 
	 
	√
	√
	√
	 
	√

	8
	5.6
	13.4
	√
	 
	√
	√
	√
	√
	 
	√
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√

	9
	6.1
	4.2
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	√
	 
	√
	 
	√
	 
	 

	10
	13.7
	18.9
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	√
	√
	 
	√
	√
	√
	 
	√

	11
	5.7
	6.1
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	 
	√
	√
	 
	 

	12
	7.2
	13.4
	√
	 
	 
	√
	√
	 
	 
	√
	 
	 
	 
	 
	√
	√
	√
	 
	 
	 
	 

	13
	5.4
	5
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	√
	 
	√
	√
	√
	√
	√
	√
	 

	14
	9.3
	8.6
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 

	15
	10.5
	11.6
	√
	 
	√
	√
	√
	 
	√
	 
	√
	√
	 
	 
	 
	 
	 
	 
	 
	√
	 

	16
	6.8
	10.3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	17
	5.7
	4.9
	√
	√
	 
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	√
	 
	 
	 
	√
	 

	18
	5.5
	5.8
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	19
	4.3
	5.2
	√
	 
	√
	 
	√
	 
	 
	 
	 
	 
	 
	 
	 
	√
	 
	 
	 
	√
	 

	20
	13.4
	16.5
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√
	 
	√
	 
	 
	 

	21
	11.8
	12
	√
	√
	 
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	√
	 
	√
	 
	 
	 

	22
	13.7
	9.5
	√
	√
	 
	 
	 
	 
	√
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√
	 
	√

	23
	15.3
	7.3
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	 
	 
	 
	√
	 
	 
	 
	 
	 

	24
	16.7
	24.5
	√
	 
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	25
	6.5
	31.6
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	26
	23.2
	41.8
	√
	√
	√
	√
	√
	 
	√
	 
	 
	√
	 
	 
	 
	 
	√
	 
	 
	 
	√

	27
	15.8
	12.6
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√

	28
	2.5
	36.4
	√
	√
	√
	 
	 
	√
	 
	 
	 
	 
	√
	 
	√
	 
	 
	 
	√
	 
	√

	29
	13.5
	39.7
	√
	√
	√
	√
	 
	 
	 
	√
	√
	 
	√
	√
	√
	 
	√
	√
	 
	√
	√

	30
	7.9
	26.1
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	 

	31
	3.8
	34.8
	√
	√
	√
	√
	√
	 
	 
	√
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√

	32
	6.3
	13.5
	√
	√
	√
	√
	√
	√
	 
	√
	√
	 
	√
	 
	 
	 
	√
	 
	 
	√
	√

	33
	17.4
	35.5
	√
	√
	√
	√
	√
	√
	√
	 
	√
	 
	√
	√
	√
	 
	√
	√
	 
	 
	 

	34
	6.6
	4.7
	 
	 
	√
	√
	√
	 
	√
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√

	35
	13.3
	9.1
	√
	√
	√
	√
	√
	√
	√
	 
	√
	 
	 
	 
	√
	 
	√
	√
	√
	√
	 

	36
	25.5
	40.1
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	37
	15.3
	13
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	 
	 
	 
	 
	 
	 

	38
	12
	23.5
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	√
	 
	 
	 
	 
	 
	 
	 
	√

	39
	7.1
	15.4
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	40
	3.3
	42.4
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	 
	 
	√
	√
	√
	√
	√

	41
	16.3
	40.2
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√

	42
	32.2
	46.7
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 

	43
	30.4
	42.3
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 

	44
	24.7
	44.4
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	45
	8.6
	13.7
	 
	√
	√
	√
	√
	√
	√
	 
	√
	 
	√
	 
	√
	√
	√
	 
	√
	 
	 

	46
	5.3
	19.7
	 
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	47
	17.5
	52.6
	 
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√
	√
	√
	√
	√
	 
	 

	48
	13.9
	45.3
	 
	√
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	49
	17.2
	24.5
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	√
	 
	√
	√
	√

	50
	13.2
	35.6
	 
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	√
	 
	√
	√
	√
	 
	√
	 

	51
	30.6
	37.9
	 
	 
	√
	√
	√
	√
	√
	 
	 
	√
	 
	√
	 
	√
	 
	√
	√
	√
	√

	52
	15.8
	41.6
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	53
	5.9
	11.2
	 
	 
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	54
	22.4
	6.3
	 
	 
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	55
	23.7
	45.2
	 
	 
	 
	 
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	56
	23.6
	43.8
	 
	 
	 
	 
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	57
	16.3
	43.6
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 

	58
	5.8
	40
	 
	 
	 
	 
	 
	 
	√
	√
	 
	 
	√
	 
	 
	√
	 
	√
	 
	√
	√

	59
	14.5
	47.3
	 
	 
	 
	 
	 
	 
	√
	√
	 
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 

	60
	5.1
	24.5
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	 
	√
	√
	 
	 
	√
	 
	 
	√

	61
	5.3
	21.6
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	 
	√
	√
	√
	 
	 
	√
	√
	√

	62
	6.5
	9.3
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	 
	 
	 
	√
	 
	√
	 
	 
	 

	63
	21.8
	56.6
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	64
	4.8
	5.5
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	 
	√
	 
	√
	 
	√
	 
	√
	 

	65
	7.4
	6.3
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	 
	√
	√
	√
	√
	 
	√
	 
	 

	66
	23.5
	58.2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	67
	16.2
	57.3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Total
	
	
	39
	43
	49
	49
	50
	38
	42
	37
	37
	39
	40
	43
	43
	45
	44
	40
	38
	37
	37


Note that HP is acronymic of mean height of plant, RL is acronymic of mean root length, species presence is used to designate √, species absence is used to designate blank, and No. is used to designate the species name. The species name list same like supplementary table 2.

















[bookmark: _Hlk37063395]Supplementary Table ST7 Species abundance or species turnover (presence or absence) over time of group B.
	
	Year

	No.
	HP
(cm)
	RL
(cm)
	19
75
	19
78
	19
95
	19
96
	19
97
	19
98
	19
99
	20
00
	20
01
	20
02
	20
03
	20
04
	20
05
	20
06
	20
07
	20
08
	20
09
	20
10
	20
11
	20
12
	20
13
	20
14
	20
15
	20
16
	20
17

	1
	30.76
	37.81
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	2
	29.32
	36.95
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	3
	37.68
	37.22
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	4
	29.72
	31.66
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	5
	22.26
	23.08
	√
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√
	√
	√

	7
	26.60
	33.55
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	8
	11.37
	14.70
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	9
	8.26
	28.98
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	10
	6.10
	25.66
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	12
	13.17
	16.09
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	13
	9.77
	9.89
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	15
	12.43
	12.03
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	16
	10.44
	8.24
	√
	 
	 
	√
	 
	 
	 
	 
	√
	√
	 
	 
	 
	 
	√
	 
	 
	 
	 
	 
	 
	√
	√
	√
	√

	17
	10.75
	14.95
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	18
	10.43
	9.37
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	 
	 
	 
	 

	19
	15.90
	16.07
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	20
	12.25
	8.09
	√
	 
	 
	 
	 
	 
	 
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	 
	 
	 
	 
	 
	 

	21
	12.94
	13.78
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	23
	8.49
	8.67
	√
	√
	 
	√
	√
	 
	√
	√
	√
	 
	√
	√
	√
	√
	 
	√
	 
	√
	√
	√
	√
	√
	 
	√
	√

	24
	9.91
	8.74
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	25
	10.71
	6.87
	√
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	√
	√

	26
	12.06
	6.44
	√
	 
	 
	 
	√
	 
	√
	 
	√
	√
	√
	√
	 
	√
	√
	√
	√
	 
	√
	√
	√
	 
	√
	√
	 

	27
	13.00
	8.33
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	29
	23.77
	37.51
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	30
	26.79
	38.22
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	31
	17.64
	14.21
	√
	 
	√
	√
	 
	√
	√
	 
	√
	√
	 
	√
	√
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	65
	19.97
	22.86
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	 

	67
	22.55
	37.20
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	72
	22.30
	43.08
	√
	 
	 
	 
	 
	 
	 
	 
	√
	 
	 
	√
	 
	√
	√
	√
	 
	 
	√
	√
	√
	 
	 
	 
	 

	73
	12.02
	38.14
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	 
	√
	√

	76
	10.06
	23.96
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√

	77
	11.23
	11.24
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	√
	 
	 
	 

	78
	17.52
	18.18
	 
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	63
	19.81
	44.03
	 
	 
	√
	 
	 
	√
	√
	 
	 
	 
	√
	 
	√
	√
	√
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√

	Total
	31
	25
	28
	29
	27
	26
	29
	26
	30
	26
	26
	27
	27
	28
	28
	28
	26
	26
	28
	28
	26
	25
	23
	28
	26


Note that HP is acronymic of mean height of plant, RL is acronymic of mean root length, species presence is used to designate √, species absence is used to designate blank, and No. is used to designate the species name. The species name list same like supplementary table 2.




















Supplementary Table ST8 Growing degree-days (GDD) of Tibet over time. 

	
	Sites

	Year
	TSH
	QSH
	SQH
	GZ
	MA
	WQ
	ZAD
	XD
	ZD
	QML
	HSX
	AD
	KXL
	BLH

	1975
	502.17
	529.28
	801.76
	772.57
	828.19
	544.09
	576.9
	648.52
	611.93
	587.23
	525.13
	611.69
	581.45
	542.56

	1976
	484.6
	461.07
	721.49
	638.24
	668.3
	497.22
	528.58
	546.4
	615.98
	593.57
	545.02
	577.43
	521.06
	597.12

	1977
	671.09
	581.12
	978.97
	767.05
	832.99
	616.97
	700.68
	623.52
	638.72
	529.31
	567.68
	536.88
	454.92
	647.15

	1978
	570.34
	567.91
	822.26
	813.77
	668.74
	583.73
	575.45
	557.93
	604.32
	554.37
	472.12
	559.82
	531.52
	635.59

	1979
	562.1
	640.85
	890.26
	844.85
	780.4
	581.96
	626.52
	574.48
	786.59
	596.35
	475.69
	569.61
	568.16
	618.89

	1980
	486.5
	491.71
	801.76
	888.79
	785.38
	534.19
	494.98
	484.33
	688.81
	663.13
	660.49
	574.24
	567.33
	606.11

	1981
	585.27
	710.56
	982.25
	745.64
	879.12
	646.15
	570
	556.91
	629.86
	669.06
	523.44
	600.54
	620.64
	516.92

	1982
	592.9
	521.75
	684.32
	747.09
	706.61
	512.09
	578.53
	623.15
	645.35
	720.13
	638.06
	568.56
	441.21
	626.67

	1983
	612.26
	525.54
	777.94
	601.67
	657.25
	651.03
	524.43
	555.29
	588.58
	614.86
	579.89
	574.39
	468.8
	529.23

	1984
	529.08
	721.81
	870.74
	886.5
	625.91
	635.26
	583.37
	547.8
	742.57
	672.02
	565.27
	601.43
	538.12
	555.28

	1985
	570.62
	605.25
	925.49
	757.76
	582.12
	590.73
	658.66
	513.69
	680.1
	617.35
	535.1
	578.18
	606.11
	662.07

	1986
	693.36
	520.59
	777.3
	912.68
	676.58
	555.34
	595.29
	586.37
	762.87
	667
	574.08
	588.37
	559.63
	523.03

	1987
	452.7
	735.85
	976.25
	833.62
	548.58
	651.01
	667.74
	484.27
	683.47
	649.84
	582.44
	631.05
	448.55
	672.47

	1988
	545.47
	699.2
	762.84
	616.89
	719.76
	625.2
	496.53
	572.11
	615.76
	634.31
	521.58
	574.15
	494.89
	641.87

	1989
	624.57
	611.34
	745.21
	745.5
	798.38
	670.06
	642.26
	692.68
	666.89
	731.08
	531.74
	611.07
	608.34
	699.81

	1990
	623.87
	574.84
	626.79
	883.43
	712.42
	541.26
	603.47
	634.74
	688.8
	625.97
	606.04
	719.47
	602.71
	667.41

	1991
	637.24
	590.11
	982.46
	909.78
	617.37
	607.9
	660.84
	585.13
	629.29
	803.73
	615.22
	566.62
	589.98
	671.92

	1992
	471.87
	498.33
	562.65
	807.53
	685.57
	481.44
	513.47
	494.28
	458.27
	715.72
	541.25
	651.63
	530.51
	692.38

	1993
	547.82
	688.77
	722.91
	776.11
	725.3
	631.88
	530.24
	594.22
	470.86
	772.21
	613
	606.84
	448.05
	508.92

	1994
	699.94
	556.81
	805.1
	781.14
	735.61
	652.81
	681.44
	721.63
	583.15
	685.73
	558.39
	582.48
	448.27
	712.22

	1995
	588.8
	587.97
	877.19
	869.39
	635.88
	714.61
	532.21
	527.46
	554.75
	684.98
	636.42
	609.51
	428.12
	637.37

	1996
	455.56
	562.02
	967.47
	805.04
	659.54
	746.16
	489.42
	536.34
	677.66
	575.4
	582.31
	576.92
	577.38
	672.14

	1997
	639.64
	528.17
	777.55
	854.92
	708.19
	483.83
	742.9
	652.52
	687.48
	684.17
	584.94
	648.04
	584.78
	627.2

	1998
	677.44
	533
	659.14
	644.77
	711.8
	518.61
	719.24
	802.51
	643.13
	654.5
	557.73
	521.42
	631.06
	557.13

	1999
	667.11
	597.82
	719.72
	678.17
	808.77
	663.61
	638.5
	630.6
	843.32
	709.57
	555.4
	581.31
	449.76
	574.21

	2000
	572.17
	525.1
	746.32
	699.81
	648.82
	567.18
	680.14
	601.27
	703
	685.97
	627.64
	646.67
	482.81
	587.77

	2001
	452.41
	570.43
	653.38
	721.21
	668.3
	512
	505.99
	621.43
	705.56
	630.14
	675.84
	685.76
	550.62
	671.65

	2002
	544.18
	638.65
	771.51
	883.31
	777.64
	522.11
	640.86
	581.35
	610.66
	580.89
	704.59
	524.89
	602.08
	531.88

	2003
	526.5
	410.78
	712.17
	926.28
	941.54
	632.13
	639.16
	585.55
	650.05
	671.85
	690.39
	601.18
	492.89
	549

	2004
	606.38
	341.14
	825.19
	809.98
	643.6
	635.88
	607.81
	651.09
	673.3
	770.3
	714.76
	522.94
	590.17
	572.94

	2005
	654.87
	650.98
	706.23
	819.49
	925.98
	488.15
	702.96
	729.52
	562.39
	628.11
	722.46
	577.34
	487.29
	672.96

	2006
	693.31
	416.89
	697.66
	820.97
	1019.82
	409.04
	625.85
	705.78
	522.55
	607.71
	650.48
	631.91
	429.67
	595.85

	2007
	588.2
	588.84
	887.26
	811.82
	820.3
	710.44
	658.64
	544.54
	553.36
	706.84
	701.38
	638.43
	448.53
	628.64

	2008
	571.73
	490.57
	719.58
	854.91
	815.73
	489.7
	622.77
	610.85
	621.33
	723.13
	655.71
	657.23
	497.05
	592.77

	2009
	723.85
	638.91
	905.71
	943.27
	783.23
	784.88
	765.43
	818.32
	595.04
	696.62
	684.19
	575.76
	567.23
	657.77

	2010
	511.5
	624.97
	843.87
	768.71
	639.91
	644.7
	612.96
	528.3
	534.58
	687.08
	613.15
	719.69
	669.67
	800.43

	2011
	516.07
	682.89
	953.54
	812.62
	627.82
	695.96
	595.59
	514.99
	633.99
	723.01
	586.26
	672.43
	508.89
	647.96

	2012
	685.33
	573.95
	827.62
	909.72
	851.71
	620.62
	763.82
	673.94
	604.14
	812
	685.51
	588.85
	558.55
	630.59

	2013
	485.74
	448.05
	865.25
	915.58
	656
	449.1
	581.35
	587.43
	617.22
	658.3
	642.24
	689.15
	633.97
	798.82

	2014
	546.59
	560.68
	863.44
	787.7
	755.14
	566.89
	608.68
	614.69
	746.66
	657.91
	734.63
	556.29
	517.38
	616.35

	2015
	649.72
	560.49
	753.23
	853.31
	926.67
	612.62
	789.22
	864
	682.4
	702.88
	650.55
	682.06
	509.34
	643.68

	2016
	688.91
	747.57
	933.86
	796.01
	886.38
	746.43
	695.2
	791.92
	681.5
	674.53
	629.56
	679.61
	655.46
	824.22

	2017
	487.4
	480.69
	951.72
	858.54
	639.21
	491.36
	750.07
	644.04
	719.13
	651.87
	666.81
	712.64
	588.03
	730.2

	Ave.
	581.33
	571.94
	810.17
	804.10
	739.22
	593.40
	622.75
	614.32
	642.22
	666.99
	608.94
	608.94
	537.00
	631.38



Note: Values reported as annual means, not show the standard error.
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