TABLES 

TABLE 1 Measurements of meteorological parameters, instruments and location
	Observation elements
	Instruments
	Height or depth /cm

	CO2 and H2O concentrations
	Li - 7500, Li - Cor, USA
	220

	Vertical wind and air temperature
	CSAT3, CSI, USA
	220

	Latent heat and sensible heat
	CSAT3, CSI, USA; Li-7500, Li－Cor, USA
	220

	Photosynthetic photon flux density
	Li - 190SB, Li - Cor, USA
	150

	Short-wave and long-wave radiation
	CNR-1, Kipp and Zonen, Netherlands
	150

	Soil heat flux
	HFT-3 and HFP01, CSI, USA
	-2

	Wind speed
	034A and 014A, CSI, USA
	220

	Air temperature and relative humidity
	HMP45C, CSI, USA
	100, 220

	Soil temperature
	105T, CSI, USA
	-5, -15, -35, -55

	Precipitation
	TE525MM, CSI, USA
	50

	Soil water content
	TDR, CS615, CSI, USA
	-5, -15, -35, -55


TABLE 2 Gross primary productivity (GPP), ecosystem respiration (Reco), net ecosystem exchange (NEE), mean annual air temperature (MAT) and annual precipitation (MAP) in different years of planting and of the artificial grassland on the Qinghai-Tibetan Plateau. Values represent the annual mean of the production cycle over five years. Values represent annual means ± standard deviation

	Years after planting
	GPP
	Reco
	NEE
	MAP

(mm)
	MAT

(°C)

	
	(g C m-2 y-1)
	
	
	

	1yr
	360.61
	407.97
	47.36
	628.90
	4.34 ± 8.49

	2nd
	582.34
	559.30
	-23.04
	607.80
	3.38 ±8.50

	3rd
	805.24
	676.72
	-128.52
	419.00
	3.89 ±8.72

	4th
	467.54
	453.24
	-14.30
	417.60
	4.14 ±7.98

	5th
	548.15
	485.98
	-61.92
	385.20
	4.09 ±7.70

	Mean
	552.78
	516.64
	-36.09
	491.70
	3.97

	SD
	164.94
	105.14
	64.84
	116.64
	0.37


TABLE 3 Comparison of C uptake period length (CUP) and net ecosystem exchange (NEE) in artificial grasslands on the Qinghai-Tibetan Plateau. The annual means and standard errors of: beginning date (BCUP) and ending date (ECUP) net CUP and NEEmin, the beginning date (BCEP1) and ending date (ECEP1) net C emissions in the C emission period 1 (CEP1) and NEEmax1, the beginning date (BCEP2) and ending date (ECEP2) net C emissions in the C emission period 2 (CEP2) and NEEmax2, and the annual NEE recorded during the study period (2010, 2012–2016). Harvesting of forage and seeds began at the end of August, sown of seeds at the end of Jun

	Management
	BCUP
	ECUP
	CUP（days）
	BCEP1
	ECEP1
	CEP1

（days）
	BCEP2
	ECEP2
	CEP2

（days）
	NEEmin
	NEEmax1
	NEEmax2
	NEE

(g C m-2 y-1)
	Period

	
	
	
	
	
	
	
	
	
	
	(g C m-2d-1)
	
	

	No-sow and harvest
	152
	239
	87
	102
	146
	44
	290
	346
	56
	-4.41
	1.49
	1.18
	-23.03
	2nd

	
	125
	257
	132
	93
	123
	30
	285
	321
	36
	-4.56
	0.66
	0.98
	-128.50
	3rd

	
	145
	248
	103
	90
	142
	52
	273
	313
	40
	-4.03
	1.44
	1.00
	-14.30
	4th

	
	141
	247
	106
	79
	122
	43
	280
	318
	38
	-4.28
	1.51
	1.21
	-61.94
	5th

	Mean
	140.75
	247.75
	107.00
	91.00
	133.25
	42.25
	282.00
	324.50
	42.50
	-4.32
	1.28
	1.0925
	-56.95
	

	Sow and       No-harvest
	183
	273
	90
	89
	175
	86
	309
	355
	46
	-3.20
	1.85
	0.95
	47.35
	1yr

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Shortening period
	42.25
	25.25
	-17
	-2
	41.75
	43.75
	27
	30.50
	3.50
	1.12
	0.57
	-0.14
	104.30
	

	MeanAll
	149.20
	252.80
	103.60
	90.60
	141.60
	51.00
	287.40
	330.60
	43.20
	-4.10
	1.39
	1.06
	-36.08
	

	SD
	21.34
	12.97
	17.84
	8.26
	21.59
	21.10
	13.61
	18.66
	8.07
	0.54
	0.44
	0.12
	64.84
	



TABLE 4 Comparison of the C uptake period length (CUP), and NEE in natural and artificial grasslands on the Qinghai-Tibetan Plateau. Values represent annual means ± standard deviation
	Vegetation
	Latitude(°)
	Longitude (°)
	Altitude (m)
	CUP (days)
	NEE 
(g C m-2 y-1)
	Period
	References

	Elymus breviaristatus artificial grassland
	35.25 
	100.70
	3305
	101.5 ± 16.76
	-29.5 ± 60.2
	2010
2012–2016


	This study

	E. breviaristatus
	34.28 
	100.43
	3980
	-
	-30.3
	2006
	Wu et al., 2010

	Potentilla fruticosa shrubland
	37.61 
	101.31
	3200
	108
	-70.0

-74.4 ± 12.7
	2004–2008

2003–2012
	Chai et al., 2018

Li et al., 2016



	K. tibetica wet meadow
	36.70 
	100.78
	3228
	-
	14.9
	2015
	Wu. et al., 2018

	Carex bunchgrass alpine grassland
	30.91 
	91.01
	4300
	115
	5.0
	2004–2008
	Chai et al., 2018

	Kobresia humilis

meadow
	37.60 
	101.31
	3218
	133
	-76.9
	2003–2004
	Zhao et al., 2005

	K. tibetica

swamp meadow
	37.60 
	101.32
	3230
	74
	106.4
	2004–2006
	Zhao et al., 2005
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FIGURE 1 A typical annual net ecosystem exchange (NEE) pattern in the artificial grassland on the Qinghai-Tibetan Plateau, i.e., the net C uptake period length (CUP), the minimum daily NEE (NEEmin), net C emission periods length before and after CUP (CEP1 and CEP2, respectively), and their roles in regulating annual NEE changes from 2014. The baseline is defined according to the average value of NEE in non-growing season. NetC emissions periods are considered when the former NEE of CUP is higher than the baseline
[image: image2.jpg]



FIGURE 2 The eddy covariance observation tower (“flux tower”) is positioned at the center of the grassland
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FIGURE 3 Average monthly air temperature (Ta) and precipitation (mm) over the study period (2010, 2012–2016) from the Tongde Meteorological Station (TMS)
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 FIGURE 4 Seasonal variation net ecosystem exchange (NEE) based on daily integrated values from 2010, 2012–2016 in artificial grassland on the Qinghai-Tibetan Plateau
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 FIGURE 5 The relationship between annual net ecosystem exchange (NEE), net C uptake period length (CUP), net C emission period length(CEP), NEEmin, and NEEmax of the artificial grassland on the Qinghai-Tibetan Plateau
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FIGURE 6 Structure equation modeling of the relationship between the anomalies in net C uptake period length (CUP), the minimum daily net ecosystem exchange (NEEmin), the largest net C emission period length at the start of the greening season (CEP1), and the maximum daily net ecosystem exchange at the start of the greening season (NEEmax1), and attributes of NEE of the artificial grassland on the Qinghai-Tibetan Plateau. Blue arrows indicate significant, positive relationships, while red arrows indicate significant, negative relationships (p < 0.05). Arrow width is proportional to the strength of the relationship. Numbers adjacent to arrows are path coefficients and indicative of the size effect of the relationship. The proportion of variance explained (r2) appears alongside every response variable in the model
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FIGURE 7 The contributions of beginning CUP (BCUP) anomalies to spring and annual net ecosystem exchange (NEE) anomalies (a). The contributions of NEEmin anomalies to summer and annual net ecosystem exchange (NEE) anomalies (b). The contributions of ending of CUP (ECUP) anomalies to spring and annual NEE anomalies (c), and ending of CEP1( ECEP1) anomalies to spring and annual NEE anomalies (d) of the artificial grassland on the Qinghai-Tibetan Plateau
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FIGURE 8 Changes in net ecosystem exchange (NEE) before and after harvesting in 2010, 2012–2015. No harvesting took place in 2016. The red dotted line is the harvesting date
r 2= 0.95 








Note: The shortening period was the sowing but not the harvesting year minus the harvesting year.
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