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Table S3. Grid cell-level relative errors of all compartments (ERgig ora1)> 1€aves (ERgyid jeay), W0Od (ERgyid wood ), TOOLS
(ERgrid roor)> and wood plus 100ts (ERgyid wood+roor) TOr €ach model during the contemporary period at Fy = 0. Numbers
represent global mean and one standard deviation of ERrid values for all available grid cells after masks applied. Model

numbers are the same as shown in Supplementary Table S2.

Model ERgyigtotal ERgyid teaf ERgyidwood ERgrigroot  ERgridwoodiroot
(D 168.0£1702.5 20.6+202.6 265.3+2811.7 10.14+151.4 182.74+1853.9
2) 61.74+1665.8 22.54332.5 99.14+-2839.9 12.54296.6 74.14+2093.3
3) 63.8+1792.9 21.34+339.5 103.3+3061.8 12.3+307.5 77.0+£2253.7
@ 281.0£2876.4 55.44+502.1 327.34+3628.5 207.7+£2116.5 287.3+3126.4
(®)] 208.34+2009.3 32.8+284.8 252.7+£2551.8 156.3+1535.6 217.2+2115.1
(6) 209.4+2234.3 53.24+480.4 225.942722.1 152.3+£1622.1 200.9+2355.7
@) 91.1+893.0 51.2+£5744 116.7+1206.0 14.94+167.0 83.0+841.8
8) 85.2+886.0 51.7+531.8 101.4+1114.7 15.6+168.6 75.9+844.5
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Table S5. Forest type definitions for Whittaker diagrams. Institutions (A)-(D) are the same as shown in Supplementary Table
S2. Numbers represent the PFT classes defined in Supplementary Table S4. Forest types include broadleaf evergreen trees

(BET), needleleaf evergreen trees (NET), broadleaf deciduous trees (BDT), and needleleaf deciduous trees (NDT). Note that
MOHC models only have broadleaf trees (BT) and deciduous trees (DT).

Dataset BET
GLC2000 1
(A) 4,5
(B) —
© 2,5
D) |

NET

4

1,2

4,7

2,4

BDT
2,3

6,7,8

3,6,8

NDT

BT NT
1,2,3 4,5
1 2

Table S6. Definitions of forest types in GLC2000 and each model. Numbers represent the classes defined in Supplementary
Table S4. Unavailable land types are denoted by N/A. The GLC2000 forest definition is adopted from Thurner et al. (2014)'4.

Forest Type GLC2000 (A) (B) ©) D)
Broadleaf 1,2,3 5,7,8 1 5,6,8 N/A
Needleleaf 4,5 1,2,3 2 4,7,9 N/A
Evergreen 1,4 1,2,5 N/A 4.5,7 2,4
Deciduous 2,3,5 3,7, 8 N/A 6,8,9 3,5

Lumped 1-10 1-3,5,7,8 1,2 4-9 2-5
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Figure S4. (Top) Effective forest area of forest total carbon mass at default forest threshold (Fy = 0) from model outputs (red)
and from upscaled observations (black) during the contemporary period. A common-grid mask in both observed and modeled
values is applied. (Bottom) The ratios of effective forest area at various forest fraction thresholds to that at Fy = 0. Models
include (1) BNU-ESM, (2) HadGEM2-CC, (3) HadGEM2-ES, (4) IPSL-CMS5A-LR, (5) IPSL-CM5A-MR, (6)
IPSL-CM5B-LR, (7) MIROC-ESM, and (8) MIROC-ESM-CHEM. [The figure was made using the Origin software
(OriginLab, Northampton, MA, USA).]
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Figure S5. Skill scores for modeled global forest carbon mass in different forest fraction thresholds during the contemporary
period. Models include (1) BNU-ESM (red), (2) HadGEM2-CC (green), (3) HadGEM2-ES (blue), (4) IPSL-CM5A-LR
(magenta), (5) IPSL-CM5A-MR (light green), (6) IPSL-CMS5SB-LR (violet), (7) MIROC-ESM (light blue), and (8)
MIROC-ESM-CHEM (dark brown). [The figure was made using the Origin software (OriginLab, Northampton, MA, USA).]
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Figure S6. Institutional averaged (a) relative errors and (b) relative errors at grid cell level for individual forest compartments
(top to bottom) during the contemporary period: all compartments, wood and roots, leaves, wood, and roots. Letters for

modeling centers are the same as used in Supplementary Table S2. “Mean” represents the average of all four modeling centers

outputs. [The figure was made using the Origin software (OriginLab, Northampton, MA, USA).]
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Figure S7. Same as Fig 7 except for all ESM resolutions (left to right, columnwise): BNU-ESM, HadGEM2-CC, HadGEM2-ES, IPSL-CM5A-LR, IPSL-CM5A-MR,

IPSL-CM5B-LR, MIROC-ESM, and MIROC-ESM-CHEM. [Maps were made using Matlab version 2016a, https://www.mathworks.com/products/matlab.html.]
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