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Table S2. Summary statistics of plot data per major climatic zone and continent used for
2000, 2008/10, and 2017 map comparisons, respectively.

Major climatic zone
and continent

Plot (n) Avg. year Avg. size ±SD(ha) Avg. AGB (min. - max) (Mg
ha-1)

Boreal 5783 2008.5 0.02 ±0.06 56.4 (0 - 360.4)
Europe 5443 2008.5 0.02 ±0.06 54.1 (0 - 360.4)
N.America 340 2009.0 0.04 ±0 93.3 (0.1 - 247.2)
Subtropical 56880 2003.4 0.19 ±0.04 55.8 (0 - 1212.5)
Asia 1149 2008.0 0.1 ±0 114.6 (0.3 - 691.5)
Australia 3938 2001.8 0.2 ±0.1 113 (0 - 1212.5)
C.America 50 2006.0 0.16 ±0 50.8 (0.4 - 223)
Europe 51743 2003.6 0.19 ±0.02 45.2 (0 - 629.3)
Temperate 17892 2005.8 0.11 ±0.08 133.8 (0 - 5676.1)
Australia 1223 2007.4 0.08 ±0.04 298.4 (0.5 - 5676.1)
Europe 14480 2005.1 0.12 ±0.08 129.3 (0 - 973)
N.America 2189 2008.9 0.04 ±0.02 71.1 (0 - 937.1)
Tropical 12307 2006.8 0.22 ± 0.42 109.7 (0 - 869.8)
Africa 3534 2007.5 0.3 ±0.19 150.3 (0 - 863.1)
Asia 3900 2006.9 0.17 ±0.23 84.5 (0 - 830.9)
Australia 238 2005.3 0.32 ±1.62 31 (0 - 238.5)
C.America 3990 2006.0 0.16 ±0 67.3 (0 - 859.2)
S.America 645 2008.8 0.46 ±1.33 330.6 (18 - 869.8)

Major climatic zone
and continent

Plot (n) Avg. year Avg. size ±SD(ha) Avg. AGB (min. - max) (Mg
ha-1)

Boreal 11865 2010.6 0.02 ±0.05 67.7 (0 - 429.4)
Europe 11289 2010.6 0.02 ±0.05 66.2 (0 - 429.4)
N.America 576 2010 0.04 ±0.01 97.1 (0.2 - 273.4)
Subtropical 63297 2003.7 0.19 ±0.05 79.6 (0 - 2096.4)
Asia 1268 2008 0.1 ±0.01 131.5 (7.9 - 691.5)
Australia 9746 2003.2 0.19 ±0.11 138.4 (0 - 2096.4)
C.America 51 2006 0.16 ±0.01 70.3 (11.3 - 223)
Europe 52232 2003.6 0.19 ±0.02 67.4 (7.2 - 647.3)
Temperate 26674 2008 0.09 ±0.12 179.9 (0.1 - 6822.4)
Australia 2978 2010.7 0.08 ±0.1 475.9 (0.3 - 6822.4)
Europe 20290 2007.3 0.1 ±0.14 147.8 (0.2 - 1071.2)
N.America 3406 2009.8 0.04 ±0.02 93.2 (0.1 - 937.1)
Tropical 14345 2007.4 0.25 ± 0.51 150.2 (0 - 1268.8)
Africa 4285 2008.4 0.31 ±0.43 191.7 (0 - 980.6)
Asia 4449 2006.7 0.21 ±0.39 118.1 (2.1 - 1268.8)
Australia 316 2006.9 0.29 ±1.41 53.4 (0 - 276.2)
C.America 4006 2006 0.16 ±0.06 98.8 (16.2 - 865.2)
S.America 1289 2010.7 0.41 ±1.07 306.9 (1.5 - 876.8)

Major climatic zone
and continent

Plot (n) Avg. year Avg. size ±SD(ha) Avg. AGB (min. - max) (Mg
ha-1)

Boreal 11661 2010.6 0.02 ±0.03 74.8 (3.7 - 437.1)
Europe 11088 2010.6 0.02 ±0.03 73.3 (3.7 - 437.1)
N.America 573 2010.0 0.04 ±0 104.8 (7 - 281.9)
Subtropical 21004 2006.8 0.18 ±0.06 101.9 (8.6 - 2103.4)
Asia 1149 2008.0 0.1 ±0 136.4 (25.4 - 691.5)
Australia 2472 2009.7 0.14 ±0.15 186 (8.6 - 2103.4)
C.America 50 2006.0 0.16 ±0 83.9 (28.8 - 223)
Europe 17333 2006.3 0.19 ±0.04 87.7 (25.4 - 651.9)
Temperate 20889 2009.6 0.06 ±0.13 204.7 (7.3 - 6823.9)
Australia 2716 2011.3 0.08 ±0.1 519.8 (12.8 - 6823.9)
Europe 14970 2009.1 0.07 ±0.14 168.7 (7.3 - 1080.4)
N.America 3203 2010.0 0.04 ±0.01 105.8 (16 - 465.8)
Tropical 11545 2008.1 0.22 ± 0.5 181.3 (7 - 991.5)
Africa 3395 2009.2 0.32 ±0.22 234.1 (7 - 991.5)
Asia 3113 2008.2 0.09 ±0.4 139.3 (25.9 - 703.3)
Australia 217 2008.7 0.3 ±1.7 70.4 (20.4 - 283)
C.America 3609 2006.0 0.16 ±0.06 125.8 (43.5 - 862.8)
S.America 1211 2010.6 0.4 ±1.08 326.5 (27.1 - 883.8)
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Fig. S1. Comparison of the assessments when using the grid cells from the current approach
and after strict filtering to mitigate preferential sampling. The latter involved the following
steps: (1) Use of the plot dataset used to assess the 2010 GlobBiomass map, and the 30-m
Hansen 2010 tree cover (TC) as a proxy for AGB variability (Avitabile and Camia, 2018).
(2) Compute the mean TC of the grid cell and at plot locations, and their difference (mean
plot TC – mean grid cell TC). The standard error of the mean TC at plot locations is also
computed. Assuming the difference is normally distributed, a grid cell is accepted if the
mean of the exhaustively sampled TC is within the 90% confidence interval of the true
mean TC. (3) Assess the effect of preferential sampling through GlobBiomass assessments
using grid cells from strict filter and the current approach. The slight differences between
the two comparisons, even for the >300 Mg ha-1 bins, indicate that preferential sampling
is unlikely to have much impact on our analysis. This can be attributed to our use of more
NFIs than research plots and the fact that many of the research plots used are within
forests which visually exhibit homogeneous canopy cover.

Fig. S2. Locations of all possible pantropical grid cells and those selected under both the
current approach and strict filtering in high AGB tropical areas wherein 77% of the grid
cells chosen under the current approach are also chosen after strict filtering. The average
number of plots inside selected 0.1� grid cells is 10.89 for the current approach and 11.59
for the strict filter.
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Table S4. Summary results for the weighted RF models used for bias modelling with the
explained trend (%) and the rank and percentage of the Variable Importance Measure
(VIM) values per covariate. The covariates in the Baccini model exclude the SD layer
(currently only available for the pantropics) to enable global bias prediction.

RF model Explained
trend (%)

VIM rank VIM proportion
(%)

Baccini 36 Above-ground Biomass map (AGB), Tree
Cover (TC), Slope (SL), Aspect (ASP)

49,32,12,7

GEOCARBON 24 AGB, TC, Standard Deviation layer (SD),
SL, ASP

30,27,17,15,11

GlobBiomass 27 TC, AGB, SD, SLP, ASP 27,26,19,17,11
CCI Biomass 33 AGB, TC, SD, SL, ASP 26,22,19,17,17

Fig. S3. Partial Dependence Plots of predicted bias as a function of a covariate pair in
the CCI Biomass map: (a) AGB map and tree cover at 0.1� ; and (b) slope and aspect at
original map pixel size of 100 m.
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Fig. S4. Plot-to-map comparison for the bias-corrected AGB maps indicating an increase
in map accuracy (relative to Fig. 4). The comparisons used a third of the total grid cells,
independent to the ones used for the bias modelling: Baccini=2187, GEOCARBON=2174,
GlobBiomass=2067 and CCI Biomass=871. Each circle represents an AGB bin and its
size indicates the number of plot data while the whiskers correspond to the 25th and 75th

quartile range of the map AGB.
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Fig. S5. Variogram models (VMs) fitted to data from the four AGB maps: (1) default
VMs, (2) VMs adjusted by plot measurement error, and (3) convoluted VMs.

7



Fig. S6. The SD layers at original map pixel size (default SD) and the modified SD layers
at 0.1� used for uncertainty aggregation in the pantropics. The modified maps account for
spatial autocorrelation when averaging from original map resolution to 0.1�.
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