
Table S1. Summary of previous estimates of LCC on the QTP
	Study region
	Period
	Ground truth data
	Forage production
	AGBP 
(g m–2)
	LCC 
(SSU/ha)
	References

	
	
	Status
	Period 
	
	
	
	

	QTP
	2000-2018
	Non-grazed
	July-Aug
	AGB
	104.2
	0.94
	Zhang et al. (2022)

	
	1982-2015
	Grazed
	None
	NPP-AGB
	95.06
	1.47
	Yang et al. (2022)

	
	2000-2018
	Grazed
	Aug-Sep
	NPP-AGB
	47.18
	1.17
	Mo et al. (2021)

	Sanjiangyuan region
	2001-2005
	Grazed
	July-Sep
	AGB
	128
	0.87
	Yu et al. (2010)

	
	2020-2021
	Unknown
	None
	NPP-AGB
	144.9
	1.35
	Cai et al. (2022)

	
	2010
	Grazed
	July-Aug
	NPP-AGB
	46.57
	0.51
	Zhang et al. (2014)

	
	2000-2015
	Grazed
	None
	NPP-AGB
	52.98
	0.55
	Zhang et al. (2019)

	Inner Mongolia
	2014-2016
	Grazed
	July-Aug
	NPP-AGB
	62.5
	1.25
	Qin et al. (2021)

	
	2000-2015
	Grazed
	None
	NPP-AGB
	85.5
	0.93
	Qu et al. (2021)

	Haibei, Qinghai 
	2013-2014
	Grazed
	July-Sep
	AGB
	105.0
	0.93
	Zhang et al. (2017)

	
	2007
	Grazed
	July-Sep
	AGB
	90.5
	1.47
	Li et al. (2009)


Note: AGBP was used as the annual biomass in these studies. The conversion coefficient between grassland AGB (unit: g m–2) and NPP (unit: g C m–2) is 0.45 (Ma et al., 2016; Ni, 2001), NPP-AGB  means that NPP was conversed to AGB. 























Table 2. List of abbreviations
	Abbreviation
	Meaning 

	AGBA
	Annual above ground biomass (grazed grassland)

	AGBP
	Peak above ground biomass (grazed grassland)

	AGBAN
	Annual above ground biomass (non-grazed grassland)

	AGBPN
	Peak above ground biomass (non-grazed grassland)

	AGBC 
	The plant biomass consumed by livestock in growing season (by the time of POS in summer pasture)

	AGBS
	Total produced above ground biomass on summer pasture

	AGBW
	Total demanded above ground biomass for livestock on winter pasture

	AGBPS
	Peak above ground biomass of summer pasture (the AGB remainder)

	AGBPW
	Peak above ground biomass of winter pasture (the AGB remainder)

	Rs
	The ratios including biomass use efficiency, availability, and edibility 

	L
	The daily intake for a standard sheep unit (SU)

	β
	The adjustment ratio to convert AGBP to AGBA for the grazed grassland (regardless rotational regimes)

	β0
	The adjustment ratio for calculating AGBC based on AGBW (for rotational grazing regimes)

	k
	The standardized fastest AGB growth rate

	Srate
	Slaughter rate (at the end of growing season) 

	RPT
	Remote sensing phenology timings

	LCC
	Livestock carrying capacity

	ASR
	Actual stocking rate

	ASRS
	Actual stocking rate of summer pasture

	ASRW
	Actual stocking rate of winter pasture

	LCC1
	Livestock carrying capacity for period A

	LCC2
	Livestock carrying capacity for period B

	LCCS
	Livestock carrying capacity of summer pasture

	LCCW
	Livestock carrying capacity of winter pasture

	EXD
	The day of AGB growth rate F(x)ʹ exceed AGB removal rate R(x)ʹ

	POS
	The peak of the growing season (remote sensing phonology)

	EOS
	The end of the growing season (remote sensing phonology)

	SOS
	The start of the growing season (remote sensing phonology)

	FOS
	The day having the fastest growth rate

	x0
	The day of EXD in the grazed grassland

	x1
	The day of POS in the grazed grassland

	x2
	The day of POS in the non-grazed grassland (POS and EOS are the same day)

	X
	[bookmark: _Hlk160114412]The day having the fastest growth rate (FOS) in the grazed grassland

	Period A
	The period from Early spring to POS (biomass accumulating period)

	Period B
	The period from POS to the next Early spring (the period after POS until growing resumes)

	F(x)
	AGB growth function representing the remaining AGB in the non-grazed grassland

	F(x)ʹ 
	AGB growth rate in the non-grazed grassland

	R(x)
	AGB removal function representing the consumed AGB

	R(x)ʹ
	AGB removal rate

	f(x)
	AGB accumulation representing the remaining AGB in the grazed grassland


Note: the unit of F(x) and R(x) is g/m2, and their derivative is g/m2/day, the unit of LCC and ASR are SU/ha. 
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