[bookmark: OLE_LINK4]Table 1 Forest quality index system and its weights
	Structure
	Substructure
	Index name
	Index Property
	Formula
	Index weight

	Forest  Quality  Index System

	Forest quantity
	Forest cover rate
	Positive
	NFRS
	0.1724

	
	
	Forest land ratio
	Positive
	Forest land area/ land area
	0.1406

	
	Forest productivity
	Forest land utilization
	Positive
	Forested area/ forestry area
	0.0810

	
	
	Volume per unit area
	Positive
	Stand volume/ Forested area
	0.1584

	
	
	Volume quality
	Positive
	Arbor volume/ stand volume
	0.0307

	
	
	Volume growth
	Positive
	NFRS
	0.1271

	
	Forest structure
	Stand origin structure
	Positive
	Natural forest area/ plantation area
	0.1191

	
	
	Stand category structure
	Positive
	Ecological public welfare forest area/ Forested area
	0.0800

	
	
	Stand age structure
	Positive
	Young, middle-aged forest area/ Forested area
	0.0400

	
	Forest healthy

	Forest access
	Positive
	High accessibility/ Forested area
	0.0372

	
	
	Forest fire disaster ratio
	Negative
	Forest fire affected area/ Forested area
	0.0100

	
	
	forest pests and rats damage ratio
	Negative
	Forest pests, rats area/ Forested area
	0.0002



Table 2 Selection and interpretation of explanatory variables of forest quality
	Variables
	Sub-variables
	Definition

	Demographic Factors
	Population Density
	Population per unit land area (person / ha)

	Economic Growth
Factors
	GDP per Capita
	Total gross domestic product / Total population

	
	Population Urbanization Rate
	Non-agricultural population / Total population

	
	Ratio of Cultivated Land Area
	Cultivated land area / Total land area

	National Forest Policy
	Ratio of Collective Forest Area
	Collective forest area / Forest area

	
	Ratio of Forest Management Area
	Afforestation area of national key project / Forest area

	Nature Factors
	Average Annual Temperature
	Using the method of reverse distance weighted to interpolate Based on the meteorological data of 1915 websites.

	
	Average Annual Precipitation
	Same as above



[bookmark: _Hlk517778499]Table 3 Variables applied in the model and basic statistics from 1977 to 2018 in China
	Variables
	Samples
	Mean
	Variance
	Min
	Max

	[bookmark: _Hlk519589953]Forest Quality Index
	248
	0.39
	0.08
	0.22
	0.55

	Population Density
	248
	4.01
	5.75
	0.06
	40.80

	Population Urbanization Rate
	248
	41.88
	18.92
	12.26
	89.60

	GDP per Capita
	248
	2.27
	2.60
	0.07
	12.90

	Ratio of Forest Management Area
	248
	3.23
	6.88
	0.01
	63.10

	Ratio of Cultivated Land Area
	248
	2.80
	5.82
	0.01
	52.38

	Ratio of Collective Forest Area
	248
	31.50
	29.61
	3.01
	97.69

	Average Annual temperature
	248
	12.74
	5.94
	-1.41
	25.55

	Average Annual Precipitation
	248
	982.52
	522.05
	131.86
	2272.83



Table 4 Global Moran’s I value and statistical test for forest quality from the 2 national forest inventories to 9 national forest inventories (1977-2018)
	[bookmark: OLE_LINK8]Year
	Moran’s I
	Z score
	Threshold value P (P<0.05)

	[bookmark: _Hlk38804665]1977-1981
	0.3124
	3.0489
	0.0094(1.96)

	1984-1988
	[bookmark: _Hlk517946287]0.3085
	2.8703
	0.0041 

	1989-1993
	[bookmark: _Hlk517947954]0.3387
	3.1269
	0.0017

	1994-1998
	0.3085
	2.8703
	0.0041

	1999-2003
	0.3624
	3.3191
	0.0009

	2004-2008
	0.3690
	3.3689
	0.0007

	2009-2013
	0.3392
	3.1146
	0.0018

	2014-2018
	0.3845
	3.5058
	0.0005



Tab.5 The test of LM and Hausman and the P-value
	Test
	Test Value
	P（P<0.05）

	[bookmark: _Hlk38468578]LM-lag
	84.5274
	0.0000

	[bookmark: _Hlk38468597]Robust LM-lag
	74.3215
	0.0001

	Hausman
	121.0059
	0.0000

	[bookmark: _Hlk38468588]LM-error
	76.4415
	0.0000

	[bookmark: _Hlk38468604]Robust LM-error
	71.6589
	0.0541

	Hausman
	189.2254
	0.0000



Table 6 Regression coefficient estimates results of SLM, SEM and SDM
	Variables

	SLM
	SEM
	SDM

	
	Coef.
	Std. Err.
	P
	Coef.
	Std. Err.
	P
	Coef.
	Std. Err.
	P

	PD
	-0.5428**
	0.8421
	0.0007
	-0.5214**
	0.9236
	0.0000
	-0.4455**
	0.1320
	0.0000

	GDP
	0.1457*
	0.9652
	0.0047
	0.1235*
	1.2015
	0.0025
	0.1035**
	0.2320
	0.0021

	PUR
	0.0145
	1.2545
	0.0578
	0.4523**
	0.5218
	0.2145
	0.1209**
	0.9004
	0.0081

	RCLA
	0.3646*
	0.9874
	0.0214
	-0.5632
	0.8751
	0.1247
	-0.5672*
	1.2036
	0.5542

	RCFA
	0.5124***
	0.0975
	0.0000
	0.5214**
	0.5321
	0.0000
	0.3005***
	0.0892
	0.0000

	RFMA
	0.5971
	1.1547
	0.0578
	0.2145
	0.5642
	0.0115
	0.4503*
	0.8952
	0.0019

	AAT
	0.2156
	1.0954
	0.2145
	0.0127
	0.3214　
	0.1245
	-0.0043
	1.8095
	0.4041

	AAP
	0.8624***
	0.2314
	0.0000
	0.7521***
	0.0852
	0.0000
	0.6075***
	0.0097
	0.0000
	

	R2
	0.79
	　
	　
	0.84
	　
	　
	0.87
	　
	

	Log L
	497.5544
	　
	　
	501.2653
	　
	　
	478.5235
	　
	　

	AIC
	752.1245
	　
	　
	687.8428
	　
	　
	541.1548　
	　
	　

	SC
	574.3564
	　
	　
	582.1471
	　
	　
	187.5247　
	　
	　

	Wald Test
	　
	　
	　
	　
	　
	　
	16.3522 ***
	　
	　

	LR Test
	　
	　
	　
	　
	　
	　
	15.3568 ***
	　
	　

	Wald Test
	　
	　
	　
	　
	　
	　
	24.5243 ***
	　
	　

	LR Test
	　
	　
	　
	　
	　
	　
	23.2215 ***
	　
	　


[bookmark: _Hlk38557374]Note: *** represents within statistical significance level 1%, ** represents within statistical significance level 5%, * represents within statistical significance level 10%. PD is the population density; GDP is the GDP per Capita; PUR is the Population Urbanization Rate; RCLA is the Ratio of Cultivated Land Area; RCFA is the Ratio of Collective Forest Area; RFMA is the Ratio of Forest Management Area; AAT is the Average Annual temperature; AAP is the average annual Precipitation.
