Appendix
1. The establishment forest growth rate-climate models 
From the scatter plot relationships of forest stand accumulation growth rate, temperature and precipitation in each region (Attached Fig.1 and Attached Fig. 2), the model analysis of forest stand accumulation growth rate, annual mean temperature and annual mean precipitation in each region are obtained. Stand volume growth rate is positively correlated with annual mean temperature and annual precipitation in Northeast, North China, Southwest and Northwest Region, indicating that for most parts of China, temperature and precipitation are the limiting factors for forest growth, and the correlation coefficient between growth rate and temperature is higher. it has a higher effect to increase forest growth. The correlation between water and heat in the northwest is low, so it promotes forest growth. Artificial precipitation or irrigation should be implemented in summer and autumn when the temperature is higher. The growth rate in the southeast coastal areas and the central and southern regions is not highly correlated with temperature and precipitation, but the limiting factors are different. The forest growth rate in the southeast coastal areas is negatively correlated with temperature and positively correlated with the mean annual precipitation, indicating that the precipitation in these tropical and subtropical regions is the limiting factor, and temperature is not the limiting factor for growth; while for the central and southern regions, the growth rate and temperature are positive Correlation, negative correlation with precipitation, temperature is the growth limiting factor in the area. This conclusion is consistent with the research results of Worbes M and Littell J.S.
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Attached fig.1 Relationship between forest stand stock growth rate and mean annual temperature in the regions 
(a. NE,b.NN,c. NW,d.SM,e.SE,f.SW）


[image: ][image: ][image: ]
                          


b[image: ]

a[image: ]
c[image: ]


 

[image: ][image: ][image: ]




f[image: ]
d[image: ]
e[image: ]





Attached fig.2 Relationship between stand stock growth rate and mean annual precipitation in the regions
(a.NE,b.NN,c.NW,d.SM,e.SE,f.SW）
Attached table1 National and regional mean annual temperature changes in different periods (℃)
	Region
	1951-1959
	1960-1969
	1970-1979
	1980-1989
	1990-1999
	2000-2009
	2010-2018
	temperature rise range in the past 70 years 
	temperature rise rate of every 10 years

	NE
	3.40
	3.34
	3.35
	3.71
	4.82
	4.85
	4.59
	1.19 
	0.17 

	NN
	5.79
	6.45
	6.57
	6.82
	7.73
	7.99
	7.96
	2.17 
	0.31 

	NW
	6.50
	5.79
	5.87
	6.29
	7.30
	7.89
	7.98
	1.48 
	0.21 

	SM
	15.71
	15.78
	15.58
	15.55
	16.33
	16.78
	16.76
	1.05 
	0.15 

	SE
	19.60
	19.61
	19.44
	19.49
	19.85
	20.26
	20.24
	0.64 
	0.09 

	SW
	9.44
	8.37
	8.60
	9.19
	10.40
	10.94
	11.17
	1.73 
	0.25 

	CH
	8.60
	8.23
	8.31
	8.68
	9.65
	10.10
	10.15
	1.55 
	0.22 



Further analyze the relationship between forest stand growth rate and annual mean temperature and annual mean precipitation, the independent variables of the two elements , were established to fit the stand growth rate-climate model by region and the country. The relationship between the models is shown in Attached table 2. It can be seen from Attached table 2 that the regression model of forest stand growth rate established across the country with annual mean temperature and annual precipitation. They have a higher determination coefficient (R2) The model determination coefficient (R2) in the northwest region is relatively high, both above 0.50 from a regional point of view, Northeast China, North China, Southwest China. While the central and southeast regions have a relatively low model determination coefficient (R2), and the southeast region is the lowest, at 0.33. 

Attached table 2 Relationship between stand stocking growth rate and mean annual temperature and precipitation①
	Region
	Model expressions
	Number
	R2Coefficient of determination
	SD

	NE
	Y=4.970+2.063 LN(X1)-0.611 LN(X2)
	27
	0.81
	0.84

	NN
	Y=-30.533+6.587 LN(X1)+3.814 LN(X2)
	63
	0.74
	2.95

	NW
	Y=-1.060+1.349 LN(X1)+0.389 LN(X2)
	45
	0.50
	1.73

	SM
	Y=39.680+38.071 LN(X1)-19.054 LN(X2)
	45
	0.48
	3.51

	SE
	Y=-41.665-5.072 LN(X1)+8.724 LN(X2)
	52
	0.33
	1.89

	SW
	Y=-46.341-2.368 LN(X1)+8.352 LN(X2)
	40
	0.67
	2.25

	CH
	Y=-2.431+3.256 LN(X1)+0.232 LN(X2)
	272
	0.54
	3.38


①. Y: forest volume growth rate FVGR/%; X1 is mean annual temperature MAT/°C, X2 is mean annual precipitation MAP/mm.

2. The predication methods of future annual mean temperature  
From the meteorological observation data from 1951 to 2018 (Attached Fig.3), the annual mean temperature values ​​of our country are calculated corresponding to each forest inventory cycles. It can be seen from Attached Fig.3 that the overall temperature change in the whole country has shown an upward trend from 1951 to 2018. The linear trend predication model was established, annual mean temperature increase trend will be 0.035℃/a, model determination coefficient (R2) is above 0.69. That can be used to predicate annual mean temperature change of future 40 years in China. 















Attached Fig.3 Mean annual temperature changes in China from 1951 to 2018

3. Future forest area change predication 
According to the National Forest Management Plan (2016-2050) issued by the former National Forestry Administration and forestry strategy plan, forest areas of future 40 years in China was estimated. According to the 9th forest inventory (2014—2018), Arber forest area is 82.4% of total forest areas in China. The proportion would not be big change if without a great quantity forest logging. Total Arber forest areas in China can be estimated ,the results is attached table 3   
Attached table 3   Future forest area change before 2060 ①
	Year
	Forest cover
(%)
	Total forest area
/(×104hm2)
	Area of arbor forest 
/(×104 hm2)
	Area of new arbor forests 
/(×104 hm2)

	2018
	22.96
	21 829
	17 988.9
	

	2020
	23.04
	21 906
	18 050.5
	61.6

	2025
	24
	22 827
	18 809.4
	758.9

	2030
	25
	23 787
	19 600.5
	791.1

	2035
	26
	24 747
	20 391.5
	791.0

	2040
	26
	24 747
	20 391.5
	

	2045
	26
	24 747
	20 391.5
	

	2050
	26
	24 747
	20 391.5
	

	2055
	26
	24 747
	20 391.5
	

	2060
	26
	24 747
	20 391.5
	


1 The forest cover data for 2035 and 2050 were quoted from the National Forest Management Plan (2016-2050), and the forest cover data for 2025 and 2030 was obtained using the mean interpolation method between 2035 and 2020. The total forest area is projected based on the forest cover and the total area of the country (9.6 x 108 hm2), and the future forest area is projected based on the total forest area minus the area of special national shrublands and forests in Hong Kong, Macau and Taiwan, and based on the proportion of the arbor forest area in the total forest area in the 2014-2018 National Forest Inventory (82.4%).

4. Current planted forests in China 
According to the research of  Forestry development strategy , forest management plans and suitable land for forest analysis, forest coverage will be more than 26%.Based on forest area increase objectives in the Forest Management plan, forest cover will be 25% in 2030, more  than 26% in 2050. By 2035, annual newly increased forest areas will be 128.0万hm2 in China. Thinking about loss of forest areas by occupancy and forest logging, more afforestation will be implemented to accomplish the plan objectives. According to the 9th forest inventory, forest areas was lost 286,000hm2  every year, annual logging area of arbor forest was 323 million m3 , Clear cutting proportion was 23.7%，annual forest area loss by logging was 0.807millionhm2 ( according to 94.83 m3·hm-2 in arbor forest), cutting areas needs be reforested. In above views, annual new afforestation area will  more than 2.373 million hm2, China Afforestation Bulletin in 2021 showed that afforestation area was 3.6 million hm2 , the objectives of forest cover and forest stock volume decided by Forest Development Plans is being steadily accomplished.  
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