Section A1: Accounting Methods of Regulating Services (ERV)
1) Water retention: It is the function of the vegetation to enhance soil infiltration, conserve soil moisture and increase available water resources. The biophysical values of water retention were measured by the water balance method, where the annual evapotranspiration is calculated using the average daily precipitation, average daily temperature provided by the National Meteorological Science Data Center from 28 observation stations located within Shanxi Province and Gaoqiao's formula(Song et al., 1999). The Takahashi formula can be expressed in the following formulas. And the replacement cost method was adopted for the monetary quantitys of water retention, whereas the engineering cost of reservoir unit capacity was obtained by using the annual national industrial producer purchase price index and cumulative price index (Table A3).
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Whereis monthly evaporation (mm), is monthly rainfall (mm), and is the monthly average temperature (°C).
2) Soil retention: It refers to the ability of the vegetation to protect the soil, abate rainfall erosion and reduce soil loss. The biophysical values of soil conservation were obtained using the Revised Universal Soil and Water Loss Equation (RUSLE), in which the rainfall erodibility factors were calculated using daily rainfall information and the semimonthly rainfall erodibility model(Zhang et al., 2002). In contrast, the soil erodibility factors were obtained by using the data on percent organic matter content, percent powder and clay content from the 1:1 million soil database established by the Second Chinese Land Survey and the Nomo model. Slope length factors and slope factors were derived using DEM data, hydrological analysis, slope analysis in ArcGIS and the raster calculator. The monetary quantitys were assessed in terms of both reduction of surface source pollution and reduction of sedimentation (Table A3).
3) Sandstorm retention: It is the feature of the vegetation to reduce soil erosion and wind damage caused by heavy winds. The biophysical values of sandstorm retention were obtained by adopting the Modified Wind Erosion Model (RWEQ), in which the climatic erosion factors can be calculated based on the following equation with the average daily wind speed, rainfall, temperature, sunshine hours and latitude provided by the National Meteorological Science Data Center and the Chinese snow depth long time series data set provided by the National Qinghai-Tibet Plateau Science Data Center. The calculation of the monetary quantitys applied the vegetation restoration cost with replacement cost method (Table A3).
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Where, is the wind speed at 2m, m/s; is the critical wind speed at 2m; is the number of days of the experiment; is the air density, kg/m3; is the frequency of wind speed observation;is gravitational acceleration, m/s2; and are two dimensionless quantities, respectively expressed as soil moisture factor and snow cover factor.
4) Flood mitigation: It is the function of the distinctive ecological structure of an ecosystem to mitigate the threat and damage caused by flood peaks during the flood season through the absorption of rainfall and transit water. The biophysical values of flood mitigation applied the water storage model, consisting of vegetation, reservoir and lake flood storage. The monetary quantitys were obtained by the shadow engineering method (Table A3).
5) Carbon sequestration: It is the mechanism by which ecosystems absorb carbon dioxide to synthesize organic matter and fix carbon in vegetation or soil. The biophysical values of carbon sequestration, constituted by the carbon fixation of farmland, forest, scrub, grassland, and wetland, were accounted by the carbon sequestration rate method, with the help of the crop yields, fertilizer usage, carbon sequestration rate values, grass to grain ratio, and the implementation rate of straw return to farmland(Chen et al., 2020) (Table A3). The monetary quantitys adopted the carbon price with the replacement cost method, where the carbon price was obtained using the Swedish carbon tax and the exchange rate of US dollar to CNY.
6) Oxygen supply: It refers to the function of vegetation to release oxygen during the process of photosynthesis, which can preserve the stability of oxygen in the atmosphere. The measurement of the biophysical values adopted the oxygen release mechanism model, and the monetary quantitys were obtained by using the industrial oxygen price and the replacement cost method, where the industrial oxygen prices were derived from the oxygen price released in the spring of 2007 on the website of the Ministry of Health of the People's Republic of China, and the Shanxi Province Industrial Producer Ex-Factory Price Indexes (Table A3).
7) Air purification: It is the capacity of the ecosystem to absorb, filter, block and break down atmospheric pollutants. The biophysical values were measured with the pollutant purification model, and in this paper, we mainly focused on this function of the ecosystem in absorbing the SO2, NOx and the dust. The unit purification quantity of these can be obtained by referring to relevant literature(Li et al., 2015;Wang et al., 2017) (Table A1). The monetary quantitys were estimated using the emission levy standard and the replacement cost method (Table A3).
Table A1. Statistical table of purification amount for the unit area of different ecosystems.
	Species of ecosystem
	Air pollutants
	Purification amount/t.km-2‧a-1

	Forest
	SO2
	22.64

	
	NOx
	0.82

	
	Dust 
	0.6

	Shrubs
	SO2
	8.96

	
	NOx
	0.6

	
	Dust
	0.087

	Grassland
	SO2
	1.13

	
	NOx
	0.06

	
	Dust
	0.03


8) Water purification: Apart from the air purification, the ecosystems of water bodies such as wetlands and rivers also have the abilities to adsorb and degrade the pollutants in water areas. The pollutant purification model and the replacement cost method were employed to assess the biophysical and monetary quantitys of the wetland, respectively (Table A3). In this study, we mainly consider the purification values of ecosystems for Chemical Oxygen Demand(COD), nitrogen, and phosphorus(Jia et al., 2015;Wang et al., 2017).
9) Climate regulation: It is the feature of the ecosystem that absorbing solar energy, decreasing the temperature and increasing the humidity of the atmosphere through processes such as transpiration by vegetation and evaporation by the water surface. The value of climate regulation includes the energy consumed by the vegetation transpiration and water surface evaporation. And the monetary quantitys of climate regulation estimated by the electricity prices and replacement cost method (Table A3).





Table A2. Summary of source and function of original data.
	Data
	Frequency of data acquisition
	Sources
	Types and Resolutions (unit)
	Functions

	Gross output and output value of farming, forestry, animal husbandry and fisher
	Annually
	Shanxi Statistical Yearbook
	Statistics /ton、CNY
	
EPV; Carbon sequestration - the amount of carbon sequestration in farmland soil 

	Hydropower generation
	Annually
	China Statistical Yearbook
	Statistics / kW‧h
	EPV

	The usage of straw, firewood, and biogas
	Annually
	Environmental Statistics Yearbook
	Statistics /ton
	EPV

	Rainfall
	Everyday
	National Meteorological Science Data Center
	Statistics /mm
	

Water retention; Soil retention - rainfall erosivity factor; Sandstorm retention- climatic erosion factor;

Flood mitigation - vegetation flood storage capacity 

	Mean temperature
	Everyday
	National Meteorological Science Data Center
	Statistics /°C
	
Water retention; 

	Maximum temperature
	Everyday
	National Meteorological Science Data
	Statistics /°C
	
Climate regulation - Number of days air conditioning is open

	Sunshine duration
	Everyday
	National Meteorological Science Data
	Statistics /h
	


	Wind speed
	Everyday
	National Meteorological Science Data
	Statistics /
m‧s-1
	


	Long-term series of daily snow depth dataset
	Everyday
	National Tibetan Plateau Scientific Data Center (Liyun and Tao 2015)
	Raster/8*8 km
	


	

Regional inflow、Regional outflow 
	Annually
	Water Resources Bulletin of Shanxi Province
	Statistics /m3
	Water retention

	Harmonized World Soil Database
	-
	National Tibetan Plateau Scientific Data Center (Food and International Institute for Applied Systems 2019)
	Raster/1*1 km
	
Soil retention - Soil erodibility factor; 


Sandstorm retention - soil erosion Factor , soil crusting factor 

	Digital Elevation Model (DEM)
	-
	Data Center for Resources and Environmental Sciences, Chinese Academy of Sciences
	Raster/1*1 km
	


Soil retention - slope length factor, slope factor, soil and water conservation measures factor;


, surface roughness factor 

	Normalized Difference Vegetation Index (NDVI)
	1990/1995
	National Tibetan Plateau Scientific Data Center(The National Center for Atmospheric 2018)
	Raster/8*8 km
	

Soil retention- vegetation cover and management factor; Sandstorm retention- vegetation cover factor

	
	2000-2015
	Data Center for Resources and Environmental Sciences, Chinese Academy of Sciences(Xu 2018)
	Raster/1*1 km
	

	
	2020
	NASA.EarthData
	Raster/1*1 km
	

	Land use/ Land cover (LULC)
	Every five years
	Data Center for Resources and Environmental Sciences, Chinese Academy of Sciences
	Raster/1*1 km
	









EPV; ; ; ; Reservoir flood storage capacity; Flood storage capacity in the lake area; Carbon sequestration - forest carbon sequestration ,grassland carbon sequestration , wetland carbon sequestration , carbon sequestration in farmland ; Air purification, water purification, climate regulation - ecosystem area 

	Irrigated area and amount
	Annually
	China Statistical Yearbook
	Statistics / hectare
	


	Agricultural Area
	Annually
	China Statistical Yearbook
	Statistics / hectare
	


	Total reservoir capacity
	Annually
	China Statistical Yearbook
	Statistics/m3
	


	Fertilizer usage
	Annually
	China Statistical Yearbook
	Statistics / ton
	


	Annual total number of tourists, entrance fee, accommodation, transportation, travel days
	Annually
	Local tourism bureau
	Statistics
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Table A3. Summary of GEP accounting indicators and methods in Shanxi Province.
	Ecosystem Service Types
	Accounting Subjects
	Biophysical quantity accounting methods
	Monetary quantity accounting methods

	Provisioning services
(EPV)
	
	





 is the total yield of ecosystem products (), is the yield of the i-th product () 
	Market value method 






 is the monetary quantity of provisioning services (),  is the price of category i ecosystem products()

	Regulating services (ERV)
	Water retention
	Water balance equation








 represents the water retention capacity (),  is annual rainfall (),  is the annual evaporation ()
	Replacement cost method






 represents the accounting value of water retention (),  is the average cost of reservoir construction ()

	
	Soil retention
	Revised Universal Soil and Water Loss Equation (RUSLE)




 represents the soil retention capacity () 
	Replacement cost method


















 represents the accounting value of soil retention (),  is the reduced cost of dredging (), is the reduced cost of non-point source pollution treatment ()， is the soil bulk density (),  is the pure content of nitrogen and phosphorus in soil (),  is the cost of reservoir dredging per unit ()

	
	Sandstorm retention
	
Modified Wind Erosion Model (RWEQ)


 represents the sandstorm retention capacity ()
	
Replacement cost method 






 is the monetary quantity of sandstorm retention(),  is the thickness of soil desertification covering sand (), is unit vegetation restoration cost ()

	
	Flood mitigation
	Water storage model, including vegetation-regulated storage and flood lag (ponds, lakes)




 represents the flood mitigation capacity ()
	
Shadow engineering method 


 is the monetary quantity of flood mitigation()

	
	Carbon sequestration
	
This mainly includes the amount of carbon sequestration in terrestrial ecosystems



 is the amount of carbon sequestration in ecosystems ()， is the coefficient for C to CO2 
	
Replacement cost method 




 is the monetary quantity of carbon sequestration(), is the carbon price ()

	
	Oxygen supply
	Oxygen release mechanism model




 represents the oxygen supply capacity ()
	
Replacement cost method 




 is the monetary quantity of oxygen supply(),  is the price of industrial oxygen ()

	
	Air purification
	Pollutant purification model






 is the ecosystem air purification capacity (),  is the purification amount per unit area of the j-th air pollutant in the i-type ecosystem ()
	
Replacement cost method 






 is the monetary quantity of air purification(), is the purification amount of the I type of air pollutant (),  is the treatment cost of i-type air pollution ()

	
	Water purification
	Pollutant purification model





 represents the ecosystem water purification capacity (),  is the purification amount per unit area of the j-th type of water pollutant in the class i ecosystem
	
Replacement cost method 






 is the monetary quantity of water purification(),  is the purification amount of the i-type of water pollutant (),  is the treatment cost of the i- type water pollutant ()

	
	Climate regulation
	







 represents the energy consumed by ecosystems to regulate climate (),  is the energy consumed by ecosystem transpiration (),  is the energy consumed by ecosystem water evaporation ()
	Replacement cost method 






 is the monetary quantity of climate regulation(),  is the residential electricity price ()

	Cultural services (ECV)
	Leisure tourism
	






 represents the biography quantity of leisure tourism,  is the number of national scenic spots,  is the average number of annual tourist arrivals in national scenic spot,  is the number of provincial scenic spots,  is the average number of annual tourist arrivals in provincial scenic spot
	Travel expense method









 is the monetary quantity of leisure tourism,  is the number of national scenic spots,  is the annual average travel cost in national scenic spot (),  is the number of provincial scenic spots,  is the annual average travel cost in provincial scenic spot () 



Table A4. Values for three types of GEP services、GEP and GDP from 1990 to 2020.
	


Category of Ecosystem Services
	1990
	1995
	2000
	2005
	2010
	2015
	2020

	
	Monetary 
Value
	% of Total 
Value
	Monetary 
Value
	% of Total 
Value
	Monetary 
Value
	% of Total 
Value
	Monetary 
Value
	% of Total 
Value
	Monetary 
Value
	% of Total 
Value
	Monetary 
Value
	% of Total 
Value
	Monetary 
Value
	% of Total 
Value

	EPV/Billion CNY
	12.75
	10.84
	30.63
	6.3
	32.76
	1.84
	46.3
	1.8
	101.96
	4.45
	145
	3.37
	154.65
	3.37

	ERV
	Water retention
/Billion CNY
	45.98
	39.08
	118.94
	24.48
	235.86
	13.22
	90.47
	3.52
	120.36
	5.26
	131.56
	3.06
	235.86
	5.13

	
	Soil retention 
/Billion CNY
	16.34
	13.89
	69.36
	14.28
	51.09
	2.86
	103.43
	4.02
	138.17
	6.03
	101.86
	2.37
	203.47
	4.43

	
	Sandstorm retention 
/Million CNY
	1.4
	0
	3.17
	0
	0.37
	0
	0.37
	0.01
	0.37
	0.02
	0.43
	0.01
	0.5
	0.01

	
	Flood mitigation 
/Billion CNY
	8.17
	6.94
	23.1
	4.75
	25.9
	1.45
	30.61
	1.19
	40.85
	1.78
	48.62
	1.13
	52.28
	1.14

	
	Carbon sequestration 
/Billion CNY
	4.84
	4.11
	179.16
	36.87
	1244.47
	69.75
	1968.22
	76.48
	1423.88
	62.17
	3072.46
	71.5
	2968.41
	64.6

	
	Oxygen supply 
/Billion CNY
	26.39
	22.43
	59.78
	12.3
	181.61
	10.18
	299.91
	11.65
	347.9
	15.19
	443.2
	10.31
	682.48
	14.85

	
	Air purification 
/Million CNY
	34.55
	0.03
	34.48
	0.01
	166.31
	0.01
	453.79
	17.63
	543.23
	23.72
	844.81
	19.66
	1092.26
	23.77

	
	Water purification 
/Million CNY
	33.41
	0.03
	34.09
	0.01
	32.4
	0
	168.14
	6.53
	169.66
	7.41
	170.32
	3.96
	314.75
	6.85

	
	Climate regulation 
/Billion CNY
	2.82
	2.4
	3.16
	0.65
	4.08
	0.23
	4.78
	0.19
	8.06
	0.35
	8.74
	0.2
	4.33
	0.09

	
	SUM
/Billion CNY 
	104.62
	88.92
	453.57
	93.35
	1743.23
	97.71
	2498.05
	97.07
	2079.93
	90.82
	3807.44
	88.6
	4148.23
	90.28

	ECV/Billion CNY 
	0.28
	0.24
	1.67
	0.34
	8.13
	0.46
	29.2
	1.13
	108.34
	4.73
	344.75
	8.02
	292.01
	6.36

	GEP/Billion CNY 
	117.65
	-
	485.87
	-
	1784.12
	-
	2573.55
	-
	2290.23
	-
	4297.19
	-
	4594.89
	-

	GDP/Billion CNY 
	42.93
	-
	107.60
	-
	184.57
	-
	424.69
	-
	924.08
	-
	1279.34
	-
	1765.19
	-

	GEP/GDP
	2.74
	-
	4.52
	-
	9.67
	-
	6.06
	-
	2.48
	-
	3.36
	-
	2.6
	-



Table A5. The occupation of different levels of GEP in the study area.
	Year
	Level 1/ %
	Level 2/ %
	Level 3/ %
	Level 4/ %
	Level 5/ %
	Level 6/ %
	Level 4 and above/ %

	1990
	18.17
	29.68
	5.83
	39.35
	6.81
	0.16
	46.32

	1995
	10.88
	26.82
	20.44
	3.09
	38.57
	0.2
	41.86

	2000
	21.23
	26.84
	10
	3.47
	38.34
	0.12
	41.93

	2005
	28.67
	21.31
	9.18
	2.78
	37.9
	0.16
	40.84

	2010
	25.12
	24.95
	9.72
	2.45
	37.6
	0.16
	40.21

	2015
	29.3
	25.19
	7.26
	0.63
	37.45
	0.17
	38.25

	2020
	21.62
	27.98
	12.81
	2.24
	35.17
	0.18
	38.59



Table A6. The occupation of the positive and negative correlation for LISA.
	Year
	Percentage of Positive LISA/%
	Percentage of Negative LISA /%

	1990
	28.72
	71.28

	1995
	26.85
	73.15

	2000
	29.16
	70.84

	2005
	21.66
	78.34

	2010
	25.79
	74.12

	2015
	27.68
	72.32

	2020
	25.02
	74.98



Table A7. Values in the GEP in eleven cities of Shanxi from 1990 to 2020.
	Year
	
	Datong
/Billion CNY
	Shuozhou
/Billion CNY
	Xinzhou
/Billion CNY
	Lvliang
/Billion CNY
	Yangquan
/Billion CNY
	Taiyuan
/Billion CNY
	Jinzhong
/Billion CNY
	Changzhi
/Billion CNY
	Linfen
/Billion CNY
	Jinchen
/Billion CNY
	Yunchen
/Billion CNY

	1990
	EPV
	0.18
	1.51
	1.19
	1.26
	0.32
	0.73
	1.36
	1.18
	1.67
	0.85
	2.5

	
	ERV
	9.28
	7.67
	17.74
	12.37
	2.8
	4.33
	9.87
	11.17
	11.1
	6.29
	12

	
	ECV
	0.07
	0
	0.11
	0
	0
	0.01
	0
	0.01
	0.07
	0
	0

	
	GEP
	9.53
	9.18
	19.04
	13.63
	3.12
	5.07
	11.23
	12.36
	12.84
	7.14
	14.5

	1995
	EPV
	1.78
	2.01
	2.46
	3.1
	0.6
	1.92
	3.61
	3.33
	3.99
	1.69
	6.13

	
	ERV
	45.28
	35.98
	74.57
	53.44
	10.78
	21.99
	42.45
	46.59
	49.52
	26.18
	46.79

	
	ECV
	0.23
	0
	0.46
	0.23
	0
	0.11
	0.11
	0.11
	0.22
	0
	0.2

	
	GEP
	47.29
	37.99
	77.49
	56.77
	11.38
	24.02
	46.17
	50.03
	53.73
	27.87
	53.12

	2000
	EPV
	1.93
	2.32
	5.19
	3.16
	1.93
	2.05
	3.16
	3.15
	3.16
	1.53
	5.19

	
	ERV
	167.08
	147.6
	238.15
	204.83
	30.34
	65.77
	150.21
	196.62
	215.28
	103.97
	223.38

	
	ECV
	1.25
	0.01
	1.95
	1.24
	0
	0.34
	0.35
	0.69
	1.19
	0.01
	1.1

	
	GEP
	170.26
	149.93
	245.29
	209.23
	32.27
	68.16
	153.72
	200.46
	219.63
	105.51
	229.67

	2005
	EPV
	4.01
	3.32
	3.73
	3.24
	0.66
	3.28
	6.13
	5.01
	5.17
	2.61
	9.13

	
	ERV
	217.4
	211.65
	338.94
	301.64
	40.49
	89.59
	208.92
	269.2
	320.55
	156.17
	343.5

	
	ECV
	5.1
	0.05
	6.26
	5.03
	0.01
	0.59
	0.58
	1.17
	5.39
	0.55
	4.48

	
	GEP
	226.51
	215.02
	348.93
	309.91
	41.16
	93.46
	215.63
	275.38
	331.11
	159.33
	357.11

	2010
	EPV
	7.01
	7.57
	8.65
	8.15
	1.36
	5.89
	11.62
	7.22
	13.02
	5.66
	25.81

	
	ERV
	173.62
	167.33
	279.85
	248.37
	35.29
	73.54
	179.43
	229.77
	274.37
	134.92
	283.44

	
	ECV
	19.63
	0.23
	19.61
	14.93
	0.03
	2.23
	2.24
	13.11
	16.49
	4.37
	15.46

	
	GEP
	200.26
	175.13
	308.11
	271.45
	36.68
	81.66
	193.29
	250.1
	303.88
	144.95
	324.71

	2015
	EPV
	10.43
	11.62
	11.37
	9.93
	1.94
	7.21
	17.77
	10.37
	16.94
	9.07
	38.36

	
	ERV
	334.77
	327.89
	532.03
	461.81
	61.73
	137.05
	315.07
	403.86
	475.59
	229.01
	528.63

	
	ECV
	38.99
	11.43
	39.44
	61.82
	7.99
	15.86
	18.36
	56.76
	42.88
	20.61
	30.6

	
	GEP
	384.19
	350.94
	582.84
	533.56
	71.66
	160.12
	351.2
	470.99
	535.41
	258.69
	597.59

	2020
	EPV
	11.56
	11.19
	13.67
	12.8
	1.85
	5.39
	17.33
	10.3
	18.47
	8.7
	43.38

	
	ERV
	380.24
	348
	581.04
	496.52
	75.74
	144.11
	330.63
	434.69
	548.7
	244.74
	563.82

	
	ECV
	31.25
	8.44
	35.49
	50.53
	16.06
	11.67
	23.71
	41.66
	33.97
	15.13
	24.1

	
	GEP
	423.05
	367.63
	630.2
	559.85
	93.65
	161.17
	371.67
	486.65
	601.14
	268.57
	631.3


 
Table A8. The occupation of different levels of GEP in eleven cities of Shanxi from 1990 to 2020.
	City Names
	1990
	2020

	
	Level1
	Level2
	Level3
	Level4
	Level5
	Level6
	Level1
	Level2
	Level3
	Level4
	Level5
	Level6

	Datong
	4.11
	25.62
	28.33
	13.87
	27.8
	0.28
	14.8
	32.5
	12.99
	13.53
	25.94
	0.24

	Shuozhou
	2.46
	27.54
	16.18
	12.32
	41.32
	0.18
	26.95
	18.82
	4.36
	12.53
	36.99
	0.34

	Xinzhou
	1.19
	15.45
	44.55
	15.55
	23.19
	0.06
	26.25
	27.85
	11.3
	12.39
	22.16
	0.05

	Lvliang
	17.14
	34.08
	12.25
	11.88
	24.6
	0.05
	26.79
	29.29
	10.77
	10.9
	22.15
	0.1

	Yangquan
	2.73
	21.12
	51.68
	14.55
	9.92
	0
	19.47
	35.82
	21.89
	12.31
	10.44
	0.06

	Taiyuan
	6.97
	31.34
	24.59
	15.86
	21.14
	0.1
	16.72
	38.32
	15.38
	12.77
	16.72
	0.1

	Jinzhong
	3.85
	36.47
	25.82
	11.33
	21.62
	0.91
	30.56
	29.59
	10.93
	11.16
	17.38
	0.38

	Changzhi
	9.11
	32.45
	10.32
	12.46
	35.17
	0.5
	7.22
	26.39
	21.87
	13.23
	31.05
	0.24

	Linfen
	24.81
	31.42
	4.71
	11.26
	27.7
	0.09
	16.47
	30.96
	13.26
	11.62
	27.57
	0.12

	Jinchen
	8.5
	36.49
	13.65
	12.82
	28.51
	0.02
	18.01
	26.23
	17.19
	12.75
	25.74
	0.07

	Yunchen
	27.07
	10.47
	2.81
	10.69
	48.51
	0.45
	22.89
	12.23
	7.48
	11.24
	45.71
	0.44


 
Table A9. Changes of each LULC in Shanxi from 1990 to 2020.
	
	Year
	Cultivated Land
	Forest
	Grassland
	Water area
	Industrial Land
	Residential Land
	Unused Land

	Area(km2)
	1990
	61123
	44145
	45656
	1577
	397
	3524
	147

	
	1995
	61173
	43993
	45530
	1611
	398
	3716
	148

	
	2000
	61192
	43867
	45648
	1529
	419
	3765
	149

	
	2005
	60650
	43863
	45837
	1549
	559
	3962
	149

	
	2010
	60177
	44104
	45791
	1565
	713
	4072
	147

	
	2015
	59948
	44067
	45690
	1571
	891
	4254
	148

	
	2020
	57878
	44489
	44080
	1431
	1945
	6649
	101

	Ratio (%)
	1990
	39.04
	28.2
	29.16
	1.01
	0.25
	2.25
	0.09

	
	1995
	39.07
	28.1
	29.08
	1.03
	0.25
	2.37
	0.09

	
	2000
	39.08
	28.02
	29.16
	0.98
	0.27
	2.4
	0.1

	
	2005
	38.74
	28.02
	29.28
	0.99
	0.36
	2.53
	0.1

	
	2010
	38.43
	28.17
	29.25
	1
	0.46
	2.6
	0.09

	
	2015
	38.29
	28.15
	29.18
	1
	0.57
	2.72
	0.09

	
	2020
	36.97
	28.41
	28.15
	0.91
	1.24
	4.25
	0.06

	Variations(km2)
	1990-1995
	50
	-152
	-126
	34
	1
	192
	1

	
	1995-2000
	19
	-126
	118
	-82
	21
	49
	1

	
	2000-2005
	-542
	-4
	189
	20
	140
	197
	0

	
	2005-2010
	-473
	241
	-46
	16
	154
	110
	-2

	
	2010-2015
	-229
	-37
	-101
	6
	178
	182
	1

	
	2015-2020
	-2070
	422
	-1610
	-140
	1054
	2395
	-47

	
	1990-2020
	-3295
	496
	-1450
	-180
	1547
	2933
	-47



 Table A10. Transition area matrix of Human Disturbances areas from 1990 to 2020.
	
	
	Cultivated Land
	Forest
	Grassland
	Water Area

	1990-1995
	Residential Land
	174
	9
	20
	1

	
	Industrial Land
	20
	4
	18
	0

	1995-2000
	Residential Land
	45
	0
	4
	2

	
	Industrial Land
	19
	0
	0
	0

	2000-2005
	Residential Land
	171
	6
	16
	3

	
	Industrial Land
	106
	17
	18
	1

	2005-2010
	Residential Land
	93
	10
	4
	4

	
	Industrial Land
	92
	19
	42
	0

	2010-2015
	Residential Land
	147
	6
	22
	4

	
	Industrial Land
	94
	18
	67
	2

	2015-2020
	Residential Land
	3530
	287
	585
	101

	
	Industrial Land
	821
	231
	452
	58



Table A11. Variations of GEP causing by human disturbances in Shanxi Province from 1990 to 2020.
	Category of Ecosystem Services
	Human Disturbances
	1990-1995
	1995-2000
	2000-2005
	2005-2010
	2010-2015
	2015-2020

	EPV
/Million CNY
	Residential Land
	-44.62
	-36.79
	-123.01
	-85.61
	-277.19
	-8906.02

	
	Industrial Land
	-6.63
	-10.15
	-85.09
	-92.53
	-182.68
	-2662.78

	Water retention
/Million CNY
	Residential Land
	-88.24
	-39.92
	-156.28
	-81.14
	-173.2
	-4810.82

	
	Industrial Land
	-18.52
	-26.68
	-132.74
	-124.67
	-135.26
	-1872.53

	Soil retention
/Million CNY
	Residential Land
	-8.36
	-7.54
	-21.23
	-19.55
	-119.03
	-1428.08

	
	Industrial Land
	-3.08
	-2.73
	-27.44
	-77.36
	-86.32
	-751.81

	Sandstorm retention
/103 CNY
	Residential Land
	0
	0
	0
	0
	0
	-0.03

	
	Industrial Land
	0
	0
	0
	0
	0
	-0.01

	Flood mitigation
/Million CNY
	Residential Land
	0
	-136.82
	0
	0
	-362.32
	-4209.41

	
	Industrial Land
	0
	0
	0
	0
	0
	-1530.69

	Carbon sequestration
/Million CNY
	Residential Land
	-22.77
	-210.47
	-5991.48
	-4750.69
	-4913.21
	235037.9

	
	Industrial Land
	-2.62
	-88.87
	-3715.17
	-4650.44
	-3143.87
	-54771.63

	Oxygen supply
/Million CNY
	Residential Land
	-124.12
	-70.23
	-874.36
	-723.89
	-1200.44
	-33889.71

	
	Industrial Land
	-14.29
	-29.65
	-542.17
	-708.61
	-768.14
	-7898.7

	Air purification
/103 CNY
	Residential Land
	-0.02
	0
	-0.03
	-0.19
	-0.13
	-8.16

	
	Industrial Land
	0
	0
	-0.07
	-0.38
	-0.34
	-6.37

	Water purification
/103 CNY
	Residential Land
	-0.03
	0
	-0.1
	-0.69
	-0.47
	-13.17

	
	Industrial Land
	0
	-0.06
	-0.03
	0
	-0.31
	-8.22

	Climate regulation
/Million CNY
	Residential Land
	-0.13
	-0.03
	-0.19
	-0.09
	-0.41
	-12.05

	
	Industrial Land
	-0.07
	0
	-0.22
	-0.39
	-0.41
	-47.22
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