


[bookmark: _GoBack]Table. 1 Classification system of land use landscape
	number
	Landscape type
	meaning

	1
	Cultivated land
	mainly includes paddy field, dry land, etc.

	2
	Woodland
	Refers to growing trees, shrubs, etc. and all kinds of gardens.

	3
	Grassland
	 Mainly refers to the growing herbaceous plants.

	4
	Water area
	 Refers to natural waters and land for water conservancy facilities.

	5
	construction land
	 Refers to urban and rural residential areas, industrial and mining, transportation and other land.

	6
	Unused land
	 Refers to unused land, such as bare land.



Table. 2  Land use dynamic index
	
	Formula

	The single land use dynamic degree
	      （Formula 1）
Where: Ua and Ub are the area of a certain land use type before and after the change, respectively; T is the length of the study period.

	The comprehensive land use dynamic degree
	  （Formula 2）
Where: ΔLUi is the area of a certain land use type at the beginning of the study; ΔLUi-jis the absolute value of the area of a land use type converted to another land use type during the study period; T is the length of the study period.



Table. 3 Equivalence factors in the source region of the Yellow River
	source
	year
	Cultivated land
	Woodland
	Grassland
	Water area
	construction land
	Unuse land

	Wackernagel，1991
	1990
	2.22
	1.32
	0.47
	0.36
	2.22
	1.32

	Living Planet Report，1996
	1995
	3.16
	1.78
	0.39
	0.06
	3.16
	1.78

	Living Planet Report，2001
	2000
	2.19
	1.38
	0.48
	0.36
	2.19
	1.38

	Living Planet Report，2005
	2005
	2.64
	1.33
	0.48
	0.4
	2.64
	1.33

	Living Planet Report，2008
	2010
	2.39
	1.25
	0.51
	0.41
	2.39
	1.25

	WWF，2010
	2015,2020
	2.51
	1.26
	0.46
	0.37
	2.51
	1.26



Table. 4 Productivity factors in the source region of the Yellow River
	source
	year
	Cultivated land
	Woodland
	Grassland
	Water area
	construction land
	Unused land

	Wackernagel，1996
	1990,1995,2000
	1.66
	0.91
	0.19
	1
	1.66
	0

	Liu M C，2001
	2005,2010,2015
	1.74
	0.86
	0.51
	0.74
	1.74
	0

	WWF，2002
	2020
	1.8
	0.6
	0.9
	1
	1.8
	0


Table. 5  Landscape index at the landscape level in the source region of the Yellow River from 1990 to 2020
	Year
	PD
	LPI
	PARA_MN
	IJI
	COHESION
	SPLIT
	SHDI

	1990
	0.2981
	6.6743
	153.4256
	51.2339
	99.8060
	105.8569
	1.8480

	1995
	0.2980
	9.4702
	152.7432
	48.8812
	99.8165
	67.9519
	1.7766

	2000
	0.2961
	6.7271
	152.5744
	51.1416
	99.8074
	105.5252
	1.8485

	2005
	0.2953
	6.7370
	151.1511
	51.1664
	99.8081
	105.3229
	1.8507

	2010
	0.2612
	6.1206
	162.0314
	42.6178
	99.8324
	103.3618
	1.6635

	2015
	0.2620
	6.0998
	160.7650
	42.7795
	99.8320
	103.6758
	1.6664

	2020
	0.2640
	6.0999
	163.2388
	42.9080
	99.8317
	103.8283
	1.6685



Table. 6  Selection of ecological carrying capacity drivers in the source region of the Yellow River from 1990 to 2020
	Category
	Indicators
	Number

	
Natural factors
	Average annual temperature
	X1

	
	Annual precipitation
	X2

	
	Average annual evaporation
	X3

	



Social factors
	Population
	X4

	
	Urban population
	X5

	
	Rural population
	X6

	
	GDP
	X7

	
	Per capita GDP
	X8

	
	Animal Husbandry
	X9

	
	Total energy production
	X10

	
	Primary Industry Output
	X11

	
	Secondary industry output
	X12

	
	Tertiary industry output
	X13



Table. 7 Land use change in the source region of the Yellow River from 1990 to 1995
	Earth class
	1990
	1995
	Change area
	Annual change rate（%）

	
	area
	proportion（%）
	area
	proportion（%）
	
	

	Cultivated land
	516.38
	0.53
	595.76
	0.61
	79.37
	0.0162

	Woodland
	8205.92
	8.35
	8038.42
	8.18
	-167.49
	-0.0341

	grassland
	73865.94
	75.15
	74980.26
	76.28
	1114.32
	0.2267

	Water area
	2414.57
	2.46
	2340.09
	2.38
	-74.47
	-0.0152

	construction land
	28.54
	0.03
	28.40
	0.03
	-0.15
	-0.0000

	Unused land
	13259.07
	13.49
	12307.54
	12.52
	-951.53
	-0.1936



Table. 8 Land use change in the source region of the Yellow River from 1995 to 2000
	Earth class
	1995
	2000
	Change area
	Annual change rate（%）

	
	area
	proportion（%）
	area
	proportion（%）
	
	

	Cultivated land
	595.76
	0.61
	535.29
	0.54
	-60.46
	-0.0123

	Woodland
	8038.42
	8.18
	8216.24
	8.36
	177.82
	0.0362

	grassland
	74980.26
	76.28
	73829.37
	75.11
	-1150.89
	-0.2342

	Water area
	2340.09
	2.38
	2404.32
	2.45
	64.23
	0.0131

	construction land
	28.40
	0.03
	32.31
	0.03
	3.92
	0.0008

	Unused land
	12307.54
	12.52
	13272.90
	13.50
	965.36
	0.1964



Table. 9 Land use change in the source region of the Yellow River from 2000 to 2005
	Earth class
	2000
	2005
	Change area
	Annual change rate（%）

	
	area
	proportion（%）
	area
	proportion（%）
	
	

	Cultivated land
	535.29
	0.54
	571.68
	0.58
	36.39
	0.0074

	Woodland
	8216.24
	8.36
	8224.04
	8.37
	7.80
	0.0016

	grassland
	73829.37
	75.11
	73769.55
	75.05
	-59.81
	-0.0122

	Water area
	2404.32
	2.45
	2415.84
	2.46
	11.52
	0.0023

	construction land
	32.31
	0.03
	33.88
	0.03
	1.57
	0.0003

	Unused land
	13272.90
	13.50
	13275.55
	13.51
	2.65
	0.0005



Table. 10 Land use change in the source region of the Yellow River from 2005 to 2010
	Earth class
	2005
	2010
	Change area
	Annual change rate（%）

	
	area
	proportion（%）
	area
	proportion（%）
	
	

	Cultivated land
	571.68
	0.58
	682.25
	0.69
	110.56
	0.0225

	Woodland
	8224.04
	8.37
	8201.31
	8.34
	-22.73
	-0.0046

	grassland
	73769.55
	75.05
	79809.51
	81.20
	6039.95
	1.2290

	Water area
	2415.84
	2.46
	2608.03
	2.65
	192.19
	0.0391

	construction land
	33.88
	0.03
	43.27
	0.04
	9.39
	0.0019

	Unused land
	13275.55
	13.51
	6946.20
	7.07
	-6329.35
	-1.2879









Table. 11 Land use change in the source region of the Yellow River from 2010 to 2015
	Earth class
	2010
	2015
	Change area
	Annual change rate（%）

	
	area
	proportion（%）
	area
	proportion（%）
	
	

	Cultivated land
	682.25
	0.69
	679.48
	0.69
	-2.76
	-0.0006

	Woodland
	8201.31
	8.34
	8200.51
	8.34
	-0.80
	-0.0002

	grassland
	79809.51
	81.20
	79769.57
	81.16
	-39.93
	-0.0081

	Water area
	2608.03
	2.65
	2625.71
	2.67
	17.67
	0.0036

	construction land
	43.27
	0.04
	63.75
	0.06
	20.48
	0.0042

	Unused land
	6946.20
	7.07
	6951.55
	7.07
	5.35
	0.0011



Table. 12 Land use change in the source region of the Yellow River from 2015 to 2020
	Earth class
	2015
	2020
	Change area
	Annual change rate（%）

	
	area
	proportion（%）
	area
	proportion（%）
	
	

	Cultivated land
	679.48
	0.69
	681.22
	0.69
	1.74
	0.0004

	Woodland
	8200.51
	8.34
	8202.28
	8.34
	1.77
	0.0004

	grassland
	79769.57
	81.16
	79722.97
	81.11
	-46.61
	-0.0094

	Water area
	2625.71
	2.67
	2653.62
	2.70
	27.92
	0.0057

	construction land
	63.75
	0.06
	81.77
	0.08
	18.02
	0.0037

	Unused land
	6951.55
	7.07
	6947.95
	7.07
	-3.60
	-0.0007



Table. 13 Land use change in the source region of the Yellow River from 1990 to 2020
	Earth class
	1990
	2020
	Change area
	Annual change rate（%）

	
	area
	proportion（%）
	area
	proportion（%）
	
	

	Cultivated land
	516.38
	0.53
	681.22
	0.69
	164.84 
	0.00559 

	Woodland
	8205.92
	8.35
	8202.28
	8.34
	-3.64 
	-0.00012 

	grassland
	73865.94
	75.15
	79722.97
	81.11
	5857.03 
	0.19865 

	Water area
	2414.57
	2.46
	2653.62
	2.70
	239.06 
	0.00811 

	construction land
	28.54
	0.03
	81.77
	0.08
	53.23 
	0.00181 

	Unused land
	13259.07
	13.49
	6947.95
	7.07
	-6311.12 
	-0.21403 



Table. 14  Indexes of land use dynamic of the source region of the Yellow River from 1990 to 2020
	Single land use dynamic attitude
	Integrated land use dynamic attitude

	Arable land
	Woodland
	Grassland
	Water area
	Construction Land
	Unused land
	

	1.06
	-0.15×10-2
	0.26
	0.33
	6.22
	-1.59
	0.214




Table.15  Absolute ecological carrying capacity of tthe source region of the Yellow River in recent 30 years         unit:gha
	year
	Cultivated land
	Woodland
	grassland
	water area
	construction land
	Unuse land

	1990
	3.69 
	1.20 
	0.09 
	0.36 
	3.69 
	0

	1995
	5.25 
	1.62 
	0.07 
	0.06 
	5.25 
	0

	2000
	3.64 
	1.26 
	0.09 
	0.36 
	3.64 
	0

	2005
	4.59 
	1.14 
	0.24 
	0.30 
	4.59 
	0

	2010
	4.16 
	1.08 
	0.26 
	0.30 
	4.16 
	0

	2015
	4.37 
	1.08 
	0.23 
	0.27 
	4.37 
	0

	2020
	4.52 
	0.76 
	0.41 
	0.37 
	4.52 
	0



Table. 16 Eigenvalues and contribution rates and cumulative contribution rates
	Principal Components
	Eigenvalue
	Contribution rate/%
	Cumulative contribution rate/%

	1
	10.404
	80.034
	80.034

	2
	1.447
	11.133
	91.167



Table. 17 Principal component load matrix coefficients
	Driver indicators
	Principal component 1
 loading coefficient
	Principal component 2 
loading coefficient

	X1
	-0.047
	0.886

	X2
	0.634
	0.643

	X3
	0.972
	0.17

	X4
	0.922
	0.074

	X5
	0.992
	-0.04

	X6
	-0.705
	0.302

	X7
	0.989
	-0.118

	X8
	0.99
	-0.12

	X9
	0.975
	-0.005

	X10
	0.94
	0.235

	X11
	0.988
	-0.092

	X12
	0.99
	-0.113

	X13
	0.988
	-0.128






Table. 18 Principal component scores and composite scores for the source region of the Yellow River, 1990-2020
	Year
	Principal 
component Y1 score
	Principal component Y2 score
	Overall score Y

	1990
	-3.05
	-0.34
	-2.48

	1995
	-2.85
	-0.76
	-2.37

	2000
	-2.28
	0.39
	-1.79

	2005
	-0.8
	0.64
	-0.57

	2010
	0.95
	1.84
	0.96

	2015
	2.42
	-2
	1.72

	2020
	5.61
	0.23
	4.52







