Supplementary Material
Table S1. Information of the FLUXNET and inventory sites used in this study
	Site
	GPP Type
	Growth Type
	Lat.
	Lon.
	Region
	Species
	Forest type
	MAT
	MAP
	Reference

	FI-Hyy
	Flux
	TRWi
	61.8475
	24.295
	Europe
	PISY
	ENF
	3.8
	709.0
	Babst et al. 1

	DK-Sor
	Flux
	TRWi
	55.4859
	11.6446
	Europe
	FASY
	DBF
	8.2
	660
	Ditto

	IT-Sro
	Flux
	TRWi
	43.7279
	10.2844
	Europe
	PIPI
	ENF
	14.2
	920
	Ditto

	DE-Tha
	Flux
	TRWi
	50.9636
	13.5669
	Europe
	PCAB
	ENF
	7.7
	820
	Ditto

	BE-Bra
	Flux
	TRWi
	51.3092
	4.5206
	Europe
	PISY
	MF
	9.8
	750
	Ditto

	CA-Man
	Flux
	TRWi
	55.8796
	-98.4808
	Canada
	PIMA
	ENF
	-3.2
	520
	Rocha et al. 2

	CA-BM1
	Flux
	DBH
	53.629
	-106.2
	Canada
	PPTR
	ENF
	0.4
	467
	Theede et al. 3

	CA-BM2
	Flux
	DBH
	53.985
	-105.12
	Canada
	PIBA
	ENF
	0.4
	467
	Ditto

	CH-Dav
	Flux
	Dendrometer
	46.8153
	9.8559
	Europe
	PIAB
	ENF
	2.8
	1062
	Mund et al. 4

	FR-Pue
	Flux
	Dendrometer
	43.7414
	3.5958
	Europe
	QUIL
	EBF
	13.5
	883
	Zweifel et al. 5

	CR-za
	Flux
	Dendrometer
	45.62
	15.687
	Europe
	QURO
	DBF
	10.6
	962
	Lempereur et al. 6

	SW-No
	Flux
	TRWi
	60.083
	17.483
	Europe
	PIAB
	ENF
	5
	527
	Anić  et al. 7

	DE-Hai
	Flux
	Dendrometer
	51.0792
	10.453
	Europe
	FASY
	DBF
	8.3
	720
	Lagergren et al. 8

	JP-NT
	Flux
	DBH
	36.133
	137.417
	Asia
	MIX
	DBF
	7.2
	2275
	Ditto


	FR-Hes
	Flux
	DBH
	48.008
	7.065
	Europe
	FASY
	DBF
	8.9
	390
	Mund et al. 9

	FR-Fon
	Flux
	TRW and wood density
	48.467
	2.767
	Europe
	QUPE (sessile oak)
	DBF
	11.2
	677
	Delpierre et al. 10

	US-Ha1
	Flux
	TRWi
	42.5378
	-72.1715
	US
	QURU/ACRU
	DBF
	6.62
	1071
	Belmecheri et al. 11

	US-Me2
	Flux
	TRWi
	44.4523
	-121.557
	US
	PSME/TSME
	ENF
	6.28
	523
	Zhao et al.12

	US-MMS
	Flux
	TRWi
	39.3232
	-86.4131
	US
	QUVE
	DBF
	10.85
	1032
	Ditto

	US-NR1
	Flux
	TRWi
	40.0329
	-105.546
	US
	PIPO
	ENF
	1.5
	800
	Ditto

	LaS
	RS
	DBH
	10.43
	-84.01
	South America
	/
	/
	23.31499
	3712.713
	Yu et al. 13

	BAC
	RS
	DBH
	7.5
	-71
	South America
	/
	/
	27.49161
	1625.91
	Ditto

	BNT
	RS
	DBH
	-2.6
	-60.2
	South America
	/
	/
	27.76897
	2258.518
	Ditto

	CLA
	RS
	DBH
	10
	-65.2
	South America
	/
	/
	26.89045
	918.7069
	Ditto

	ELD
	RS
	DBH
	6.1
	-61.4
	South America
	/
	/
	25.02525
	1965.863
	Ditto

	RET
	RS
	DBH
	-11
	-65.7
	South America
	/
	/
	26.90433
	1669.804
	Ditto










Table S2. Summary of gridded data used in this study.
	Data name
	Brief description
	Spatial resolution
	Temporal resolution
	Time period
	Reference

	Data used to train the random forest model

	CRU-NCEP v7
	Climate forcings including air temperature, maximum temperature, minimum temperature,
total precipitation, specific humidity,
downward solar radiation flux,
downward long wave radiation flux,
pressure,
zonal component of wind speed, meridional component of wind speed

	0.5°
	6hr
	1982-2010
	Viovy et al. 14

	GSDE
	Soil information including total carbon, organic carbon, total N, total S, CaCO3, gypsum, pH(H2O), pH(KCl), pH(CaCl2), Electrical conductivity, Exchangeable calcium, Exchangeable magnesium, 	
Exchangeable sodium, Exchangeable potassium, Exchangeable aluminum, Exchangeable acidity, Cation exchange capacity, Base saturation, Sand content, Silt content, Clay content, Gravel content, Bulk density, Volumetric water content at -10 kPa, Volumetric water content at -33 kPa, Volumetric water content at -1500 kPa, The amount of phosphorous using the Bray1 method, The amount of phosphorous by Olsen method, Phosphorous retention by New Zealand method, The amount of water soluble phosphorous, The amount of phosphorous by Mehlich method, exchangeable sodium percentage, Total phosphorus, Total potassium

	0.0833° 
	One map
	/
	Wei et al. 15


	LAI-3g
	Vegetational information
	0.0727° 
	Monthly
	1982-2010
	Zhu et al. 16

	GPP datasets

	TRENDY v7
	16 DGVMs
	1° 
	Monthly
	1982-2010
	Sitch et al. 17

	FLUXCOM
(Climate-driven)
	Global GPP datasets based on machine learning approaches using climate forcings as predictor
	0.5°
	Annual
	1982-2010
	Jung et al. 18

	EC-LUE
	Remote sensing based GPP product
	0.05°
	Half month
	1982-2010
	Yuan et al. 19

	BEPS
	Remote sensing based GPP
product
	0.0833°
	Half month
	1982-2010
	Chen et al. 20

	GPPinf
	Remote sensing based GPP
product
	0.05°
	Half month
	1982-2010
	Wang et al. 21

	Other datasets

	GEOCARBON 
	An aboveground biomass product using an independent reference dataset of field observations and locally calibrated high-resolution biomass maps.
	0.01°
	One map
	2000-2010
	Avitabile et al.22

	MODIS NPP
	Remote sensing based NPP
product
	0.0085°
	Annual
	2000-2010
	Zhao et al. 23

	NACP forest age map
	Forest age map products at 1-km resolution for Canada and the United States (U.S.A.)
	0.01°
	One map
	2004 for Canada and 2006 for the United States
	Pan et al.24

	GFAD v1.1
	 The global forest age dataset
	0.5°
	One map
	2000-2010
	Poulter et al.25
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