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Figure S1. Driving factors for suitability probability assessment in the Yellow River basin.
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Figure S2. Land use changes in sub-basins, 2000-2020. (a,c,e) are the areas of land-use type, (b,d,f) are the percentages of area in land-use types.
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Figure S3. Spatial distribution of carbon storage changes in the Yellow River Basin from 2000 to 2020.
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Figure S4. Land use changes in the Yellow River Basin and sub-basins of the river under different future scenarios. (a) the Yellow River Basin; (b) the upstream; (c) the midstream; (d) the downstream.
[image: ]
Figures S5. Carbon storage of land use types and carbon pools in the sub-basins under different future scenarios
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Figures S6. Varieties in carbon storage of land use types and carbon pools in the sub-basins under different future scenarios.
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Table S1. CCI Reclassification codes
	Current code
	Land use type
	Original code
	ex situ category

	1
	Water area
	210
	Water bodies

	2
	Woodland
	50、60、61、62、70、71、72、80、81、82、90、100、120、121、122、160、170
	Tree cover, broadleaved, evergreen, closed to open (>15%)、Tree cover, broadleaved, deciduous, closed to open (>15%)、Tree cover, broadleaved, deciduous, closed (>40%)、Tree cover, broadleaved, deciduous, closed (>40%)、Tree cover, needle leaved, evergreen, closed to open (>15%)、Tree cover, needle leaved, evergreen, closed (>40%)、Tree cover, needle leaved, evergreen, open (15-40%)、Tree cover, needle leaved, deciduous, closed to open (>15%)、Tree cover, needle leaved, deciduous, closed (>40%)、Tree cover, needle leaved, deciduous, open (15‐40%)、Tree cover, mixed leaf type (broadleaved and needle leaved)、Mosaic tree and shrub (>50%) / herbaceous cover (<50%)、Shrubland、Shrubland、Deciduous shrubland、Tree cover, flooded, fresh or brakish water、Tree cover, flooded, saline water

	3
	Grassland
	110、130、180
	Mosaic herbaceous cover (>50%) / tree and shrub (<50%)、Grassland、Shrub or herbaceous cover, flooded, fresh/saline/brakish water

	4
	Barren
	140、150、151、152、153、200、201、202
	Lichens and mosses、Sparse vegeta-tion (tree, shrub, herbaceous cover) (<15%)、Sparse tree (<15%)、Sparse shrub (<15%)、Sparse herbaceous cover (<15%)、Bare areas、Consolidated bare areas、Unconsolidated bare areas

	5
	Cultivated land
	10、11、12、20、30、40
	Cultivated land, rainfed、Herbaceous cover、Tree or shrub cover、Cultivated land, irrigated or post‐flooding、Mosaic Cultivated land (>50%) / natural vegetation (tree, shrub, herbaceous cover) (<50%)、Mosaic natural vegetation (tree, shrub, herbaceous cover) (>50%) / Cultivated land (<50%)

	6
	Urban
	190
	Urban areas

	7
	Permanent snow and ice
	220
	Permanent snow and ice



Table S2. Carbon density of land use in the ecological zones of the Yellow River Basin (Mg/ha)
	Ecological zone
	Land use type
	Aboveground carbon density
	Belowground carbon density
	Soil carbon density

	 Northern subtropic zone humid region
	Water area
	0.09
	0
	0

	
	Woodland
	44.59
	8.8
	43.36

	
	Grassland
	1.27
	0.94
	47.48

	
	Barren
	1.74
	14.99
	19.17

	
	Cultivated land
	0
	0
	39.32

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0

	Plateau temperate zone semi-arid region
	Water area
	0.09
	0
	0

	
	Woodland
	2.61
	3.02
	91.05

	
	Grassland
	0.63
	10.1
	56.63

	
	Barren
	0.72
	1.5
	17.17

	
	Cultivated land
	0
	0
	31.49

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0

	Plateau temperate zone arid region
	Water area
	0.09
	0
	0

	
	Woodland
	2.61
	3.02
	91.05

	
	Grassland
	0.53
	8.58
	13.2

	
	Barren
	0.72
	1.5
	17.17

	
	Cultivated land
	0
	0
	31.49

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0

	Plateau temperate zone Semiarid and subhumid climatic region
	Water area
	0.09
	0
	0

	
	Woodland
	34.79
	9.1
	72.46

	
	Grassland
	0.97
	11.45
	75.71

	
	Barren
	1.74
	12.34
	29.04

	
	Cultivated land
	0
	0
	33.23

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0

	Plateau sub-frigid zone semi-arid region 
	Water area
	0.09
	0
	0

	
	Woodland
	2.61
	3.02
	91.05

	
	Grassland
	0.31
	3.4
	21.48

	
	Barren
	0.72
	1.5
	17.17

	
	Cultivated land
	0
	0
	31.49

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0

	Plateau subduction zone semi-humid region
	Water area
	0.09
	0
	0

	
	Woodland
	48.29
	12.07
	72.46

	
	Grassland
	0.69
	7.11
	68.76

	
	Barren
	0.72
	1.5
	17.17

	
	Cultivated land
	0
	0
	31.49

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0

	Temperate zone semi-arid region
	Water area
	0.09
	0
	0

	
	Woodland
	21.34
	5.84
	30.69

	
	Grassland
	1.52
	5.88
	24.84

	
	Barren
	0.72
	1.5
	18.7

	
	Cultivated land
	0
	0
	15.26

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0

	Temperate zone semi-humid region
	Water area
	0.09
	0
	0

	
	Woodland
	30.26
	7.77
	37.48

	
	Grassland
	1.31
	6.16
	23.56

	
	Barren
	0.69
	1.04
	23.5

	
	Cultivated land
	0
	0
	24.63

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0

	Medium temperate zone semi-arid region 
	Water area
	0.09
	0
	0

	
	Woodland
	22.33
	5.18
	21.63

	
	Grassland
	0.57
	5.93
	34.44

	
	Barren
	0.56
	0.9
	8.25

	
	Cultivated land
	0
	0
	23.71

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0

	Medium temperate zone arid region
	Water area
	0.09
	0
	0

	
	Woodland
	28.12
	6
	28.05

	
	Grassland
	0.57
	3.55
	30.73

	
	Barren
	1.27
	3.47
	19

	
	Cultivated land
	0
	0
	18.89

	
	Urban
	0.73
	7.99
	0

	
	Permanent snow and ice
	0
	0
	0




Table S3. Neighborhood factor settings for different land use type.
	Land use type
	Water area
	Woodland
	Grassland
	Barren
	Cultivated land
	Urban
	Permanent snow and ice

	Neighborhood factors
	0.8
	0.7
	0.7
	0.7
	0.7
	0.7
	0.9
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Table S4. Future land use requirements for different scenarios (number of pixels). NDS: the Natural Development Scenario; EPS: the Ecological Protection Scenario; CPS: the Cropland Protection Scenario; UES: the Urban Expansion Scenario.
	Land demand
	NDS
	ESP
	CPS
	UES

	Water area
	4299
	4337
	4200
	4295

	Woodland
	74973
	75885
	73748
	74924

	Grassland
	403582
	407183
	394791
	402396

	Barren
	21010
	18955
	20766
	20953

	Cultivated land
	272780
	272347
	287005
	270595

	Urban
	18162
	16099
	14296
	21643

	Permanent snow and ice
	178
	178
	178
	178


[bookmark: _Toc129291616][bookmark: _Toc129291708][bookmark: _Toc129291769][bookmark: _Toc131252895][bookmark: _Toc132361743]
Table S5. ELAS values for each category for different future scenarios. NDS: the Natural Development Scenario; EPS: the Ecological Protection Scenario; CPS: the Cropland Protection Scenario; UES: the Urban Expansion Scenario.
	Land use type
	NDS
	ESP
	CPS
	UES

	Water area
	0.8
	0.9
	0.8
	0.8

	Woodland
	0.7
	0.8
	0.7
	0.6

	Grassland
	0.7
	0.8
	0.7
	0.6

	Barren
	0.6
	0.5
	0.5
	0.5

	Cultivated land
	0.7
	0.7
	0.9
	0.6

	Urban
	0.9
	0.8
	0.9
	1

	Permanent snow and ice
	0.8
	0.8
	0.8
	0.8
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Table S6. Matrix of land transfer costs for different scenarios. NDS: the Natural Development Scenario; EPS: the Ecological Protection Scenario; CPS: the Cropland Protection Scenario; UES: the Urban Expansion Scenario.
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	NDS
	
	EPS
	
	CPS
	
	UES

	
	a
	b
	c
	d
	e
	f
	g
	
	a
	b
	c
	d
	e
	f
	g
	
	a
	b
	c
	d
	e
	f
	g
	
	a
	b
	c
	d
	e
	f
	g

	a
	1
	0
	1
	0
	1
	0
	0
	
	1
	1
	1
	0
	1
	0
	0
	
	1
	0
	1
	0
	1
	0
	0
	
	1
	0
	1
	0
	1
	1
	0

	b
	0
	1
	1
	1
	1
	0
	0
	
	0
	1
	0
	1
	1
	0
	0
	
	0
	1
	1
	1
	1
	0
	0
	
	0
	1
	1
	1
	1
	1
	0

	c
	1
	1
	1
	1
	1
	1
	0
	
	0
	1
	1
	1
	1
	1
	0
	
	1
	1
	1
	1
	1
	1
	0
	
	1
	1
	1
	1
	1
	1
	0

	d
	0
	1
	1
	1
	1
	1
	0
	
	1
	1
	1
	1
	1
	1
	0
	
	0
	1
	1
	1
	1
	1
	0
	
	0
	1
	1
	1
	1
	1
	0

	e
	1
	1
	1
	1
	1
	1
	0
	
	1
	1
	1
	1
	1
	1
	0
	
	1
	1
	1
	0
	1
	1
	0
	
	1
	1
	1
	1
	1
	1
	0

	f
	0
	0
	1
	0
	1
	1
	0
	
	1
	1
	1
	0
	1
	1
	0
	
	0
	0
	1
	0
	1
	1
	0
	
	0
	0
	0
	0
	0
	1
	0

	g
	0
	0
	0
	0
	0
	0
	1
	
	0
	0
	0
	0
	0
	0
	1
	
	0
	0
	0
	0
	0
	0
	1
	
	0
	0
	0
	0
	0
	0
	1
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