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Figure S1. Processing workflow for the ALOS-2 PALSAR-2 FB mode image dataset. The processing
was implemented on the Amazon Web Services (AWS).
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Figure S2. Flowchart of the Sentinel-1 data pre-processing
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Figure S3. Map of the average correlation coefficient for Sentinel-1 backscatter observations (year 2020,
VH-polarization) acquired in the same month.
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Figure S4. Maps of average canopy height and corresponding number of ICESat GLAS LiDAR

footprints for a grid cell spacing of 0.1°.
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Figure S5. Tree cover for the year 2010 (Hansen et al., 2013).
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Figure S6. Locations of forest inventory plots stratified by Tier. T
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Figure S7. Map illustrating the coverage of AGB values at sub-national or national level based on NFI
measurements and reports.

015

Figure S8. Map of the coefficient ¢ in Eq. (3) per combination of Terrestrial Ecoregions of the World
dataset and 1° x 1° grid cells, obtained through least squares regression of ICESat GLAS metrics of
canopy height and canopy density within each ecoregion after filtering (Kay et al., 2021). Ecoregions in
white had no footprints.
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Figure S9. Strata used to split the database of AGB and LiDAR canopy height statistics.

Figure S10. Comparison of AGB estimated from Eq. (4) using published functions and functions
developed in this study for tropical regions (top left panel) and extra-tropical regions (bottom left panel)
(Asner and Mascaro, 2014; Coomes et al., 2017; Labriere et al., 2018; Labriere, unpublished; Jha et al.,
2020; Dalponte et al., 2019; Santoro et al., 2021). The panels on the right hand-side shows predicted
AGB for sites in Brazil (top right panel) and U.S. East (bottom right panel) using the AGB = f(h)
functions derived in this study (solid curves) and published in literature (dashed curves) at C- and L-

band.
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Figure S11. Example of raster images of the estimates of ¢’ and ¢°,., (bottom row) for the Sentinel-1
tiled image used in Fig. 9. The top row shows the image of the SAR backscatter and the image of the
local incidence angle. The raster images of ¢’ and ¢”., show a slight decrease of the backscatter
coefficients for increasing incidence angle following the quadratic function fitted to the five estimates of
¢, and ¢’,., for local incidence angle in Fig. 9.
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Figure S12. Detailed views of the AGB map for the region of Bratsk, Central Siberia, (a) and along the
Trans-Amazonian Highway, between the cities of Uruara and Altamira, Brazil (b). Panels (c¢) and (d) are
optical imagery from Google Earth and serve as reference for each of the AGB maps. The region
displayed in panels (a) and (c) consists of forests dominated by boreal coniferous species with AGB up to
200 Mg ha'. Clear-cuts due to intensive logging, visible in the Google Earth image in the form of yellow
rectangles, appear in the AGB map as white, i.e., with a value close to 0 Mg ha™'. The region displayed in
panels (b) and (d) show a detail of the forest along the Trans-Amazonian Highway.
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Fig. S13. Map of the spatial distribution of estimation errors at grid cell level. Errors are defined as the
difference between map-based and plot-based average AGB per grid cell. The color bar is constrained
between + 150 Mg ha™' to enhance the contrast.
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Fig. S14. Comparisons between the map-based and the plot-based AGB values spatially averaged to 0.1°
(grey circles) used in Santoro et al. (2021). The data are grouped for the same regions as in Fig. 18. In
each panel, the map-based AGBs were also binned over 10 Mg ha™” wide ranges with filled circles
representing the median mapped AGB per bin. The color bars represent the number of grid cells within a
given AGB interval. Each panel includes the root mean square difference (RMSD) between map and
field inventory AGB relative to the mean value of the reference AGB and the bias, i.e. the difference
between mean values of the map AGB and the reference AGB. The asterisks on the identity line
represent the maximum AGB in each region.
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Table S1. Metadata of the Tier 1 field inventory dataset of AGB.

ID

AFR_FOS
AFR_GH
A

AFR_KE
N
AFR1
AFR12
AFR15
AFR4
AFRS
AFR9
ASI_IND
ASI_NEP
1
ASI_NEP
2

ASI_PAK

ASI1

ASI2
ASI4
ASI9
AUSI
EU_FOS
EU_FOS

EU1

EU2

EU3
EU4

NAM JU
NI

NAM_TU
ND

NAM1

Average
year

2013

2010

2011

2010
2010
2013
2012
2012
2016

2018

2022

2022

2022

2010

2011
2010
2012
2012
2015
2016

2011

2010

2013

2010

2022

2012

2010

Average size
ha

0.25

0.1

0.09

0.5
0.16
0.25
0.13
0.08
0.13

0.5

0.1

0.1

0.1

0.05

0.11
0.02
0.13
0.1
0.28
0.2

0.01

0.2

0.06

0.06

0.1

0.3

0.04

Biome
Tropical rainforest
Tropical rainforest

Tropical and subtropical
grasslands, savannas and
shrublands

Tropical rainforest
Tropical rainforest
Tropical dry and mosit forest
Tropical mountain system
Tropical rainforest
Tropical dry forest

Tropical and subtropical dry
broadleaf forest

Temperate broadleaf and mixed
forests

Temperate broadleaf and mixed
forests

Temperate broadleaf and mixed
forests

Tropical mountain system and
rainforest

Tropical dry forest
Tropical dry forest
Tropical rainforest
Subtropical steppe
Boreal forests

Different biomes

Temperate broadleaf and mixed
forests and Boreal forests

Mediterranean forests

Temperate oceanic forest

Temperate broadleaf and mixed
forests and Mediterranean
forests

Temperate woodlands

Tundra

Boreal coniferous forest

Reference / source
(Schepaschenko et al., 2019)

(Brown et al., 2020)

n/a (private sharing)

(Hirsh et al., 2013)
(Avitabile et al., 2012)
(Vieilledent et al., 2016)
(DeVries et al., 2012)
(Vaglio Laurin et al., 2016)
(Carreiras et al., 2012)

n/a (private sharing)
(Khanal et al., 2023)
n/a (private sharing)
n/a (private sharing)

(Avitabile et al., 2016)

(WWF and OBf, 2013)
(Wijaya et al., 2015)
(Avitabile, 2014)
(Paul et al., 2016)
(Schepaschenko et al., 2019)
(Schepaschenko et al., 2019)

https://www.slu.se/en/
Collaborative-Centres-and-
Projects/the-swedish-national-
forest-inventory/listor/sample-
plot-data/

https://www.miteco.gob.es/es/

biodiversidad/servicios/banco-

datos-naturaleza/informacion-
disponible/ifn3.html

(Schelhaas et al., 2014)

(Cienciala et al., 2008)

(Campbell et al., 2024)

n/a (private sharing)

(Liang et al., 2015)
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NAM3
NAM4
SAM_BAJ

SAM _FO
S

SAM_GU
Y

SAM_TA
PA

SAM2

SAM3
SAM4
SAMS

2010
2010
2017

2011

2019

2010

2013

2011
2014
2014

0.03
0.04
0.25

0.25

0.1

0.5

0.23

0.13
0.15
0.6

Temperate continental forest

Temperate mountain system

Tropical rainforest

Tropical rainforest

Tropical rainforest

Tropical rainforest

Tropical rainforest

Tropical rainforest
Tropical rainforest

Tropical rainforest

n/a (private sharing)
n/a (private sharing)

(Pacheco-Pascagaza et al., 2018)

(Schepaschenko et al., 2019)

n/a (private sharing)

(Bispo et al., 2014)

https://
www.paisagenslidar.cnptia.embra
pa.br

(Brown et al., 2014)
(Goodman et al., 2014)

n/a (private sharing)

Table S2. Metadata of the Tier 2 field inventory dataset of AGB.

ID

AFR_FOS
AUSI
AFR7
AFR6

EU_FOS

SAM_FO
S

SAM_RF
SAM_BAJ

SAM?2

Average
year

2014
2010
2012
2010
2016

2010
2010
2017

2013

Average size
ha

N = = =

Biome

Tropical rainforest
Subtropical steppe
Tropical rainforest
Tropical dry forest

Different biomes
Tropical rainforest
Tropical rainforest

Tropical rainforest

Tropical rainforest

Reference / source

(Schepaschenko et al., 2019)
(Paul et al., 2016)
(Lewis et al., 2013)
(Willcock et al., 2014)
(Schepaschenko et al., 2019)

(Schepaschenko et al., 2019)

(Lopez[1Gonzalez et al., 2011)
(Pacheco-Pascagaza et al., 2018)

https://
www.paisagenslidar.cnptia.embra
pa.br

Table S3. Metadata of the Tier 3 field inventory dataset of AGB.

ID

AUSI
EU FOS
SAM _FO

SAM_RF

Average
year

2010
2014

2010

2010

Average size
ha

25
16.25

7.8

6

Biome

Subtropical steppe

Boreal forests
Tropical rainforest

Tropical rainforest

Reference / source

(Paul et al., 2016)
(Schepaschenko et al., 2019)

(Schepaschenko et al., 2019)

(Lopez[1Gonzalez et al., 2011)
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Table S4. Metadata of the sub-national averages of AGB.

No.

Country units Type of unit Variable Year Reference / URL
Albania 1 Country AGB ~ 2015 (Avitabile and Camia, 2018)
American Samoa 1 Country AGB 2012 https://apps.fs.usda.gov/fiadb-api/evalidator
Argentina 6 Ecoregion AGB 2017 https://wwyv.argent.lna. gob.ar/ amblente/bos.ques/ segundo-
inventario-nacional-bosques-nativos
Australia 3 Territory AGB 2016 https://www.agriculture.gov.au/abares/forestsaustralia/sofr/
sofr-2018/
Bangladesh 5 Socioeconomic zone AGB 2016-2019 (Henry et al., 2021)
Belarus 6 Province GSV 2010 http://www.metla.fi/julkaisut/workingpapers/2010/
mwp170.pdf
. https://openknowledge.fao.org/server/api/core/bitstreams/
Belize ! Country AGB 2018 bf057fed-Sbbb-49f1 -a82d-2051716ec388/content
. http://www .bhutantrustfund.bt/wp-content/uploads/2018/11/
Bhutan 20 Province GSV 2012-2015 National-Forest-Inventory-Report-Vol.-I-DoFPS.pdf
Bosnia 1 Country AGB ~2015 (Avitabile and Camia, 2018)
. . https://snif.florestal.gov.br/images/pdf/publicacoes/
Brazil 6 Ecoregion AGB 2018 Brazilian Forests 2019 Ingles.pdf
Bulgaria 1 Country AGB ~2015 (Avitabile and Camia, 2018)
Burkina Faso 13 Province AGC 2014 http://cns.bf/IMG/pr/ .
rapport second inventaire forestier national2.pdf
Cabo Verde 9 Island AGB 2012 http://www.caboverdeifn.ifer.cz/?7page id=79
https://cambodia-redd.org/wp-content/uploads/2016/01/Forest-
Cambodia 3 Ecoregion AGB 2014 biomass-in-Cambodia-from-field-plots-to-national-
estimates.pdf
Canada 12 Ecozone AGB 2006-2017 https://nfi.nfis.org/en/standardreports
Chile 1 Region GSV 2020 https://ifn.infor.cl/index.php/ des.cargas—r§cursos/descargas/
category/2-documentos-inventario-forestal
http://www.china-ceecforestry.org/wp-content/uploads/
China 31 Province AGB 2014-2018 2019/08/Forest-Resources-in-China: The-9th-National-
Forest-Inventory.pdf
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https://openknowledge.fao.org/server/api/core/bitstreams/

Colombia 5 | Biogeograficregion | AGB 2015-2019 bf057fed-5bbb-49f1 -a82d-2051716ec388/content
Comores 3 Island AGB 2010 https://www.fao.org/forest-resources-assessment/fra-2020/
country-reports/en/
Congo 5 Ecoregion (.:02 2014 https://www.fao.org/3/cb2941{r/cb2941 fr.pdf
equivalent
- . - — p
Costa Rica 1 Life zone CO2 2014-2015 https://www.sirefor.go.cr/ S1r_efor/pubhcac10nes_tabla.
equivalent nombre=INF
Croatia 1 Country AGB ~2015 (Avitabile and Camia, 2018)
Cyprus 1 Country AGB ~2015 (Avitabile and Camia, 2018)
Democratic Republic of 26 Province AGB 2011-2016 https://medd.gouv.cd/wp-content/uploads/2020/10/NERF-de-
the Congo la-RDC.pdf
- . . https://fdocuments.ec/document/informe-final-inventario-
Dominican Republic 4 Ecoregion AGB 2018 nacional-forestal-de-repblica-ndice-elaboracin.html
Ecuador 9 Ecoregion AGC 2009-2013 http://enf.ambiente.gob.ec/web_enf/?page id=1239
El Salvador 4 Ecoregion AGB 2018 https://cidoc.marn.gob.sv/documentos/inventario-nacional-de-
bosques-de-el-salvador/
Estonia 1 Country AGB ~2015 (Avitabile and Camia, 2018)
. . https://redd.unfccc.int/files/
Ethiopia 4 Ecoregion AGB 2010 ethiopia frel 3.2 final modified submission.pdf
. http://fijireddplus.org/resources/publications/
Fii ! Country AGB 2006 NFI12006DraftReport.pdf
https://statdb.luke.fi/PxWeb/pxweb/en/LUKE/
Finland 19 NFTI unit AGB 2016-2020 LUKE 04%20Metsa_ 06%20Metsavarat/
1.29 Puuston biomassa metsa ja kitumaalla.px/
. https://openknowledge.fao.org/server/api/core/bitstreams/
French Guiana ! Country AGB 2015 bf057fed-5bbb-49f1-a82d-2051716ec388/content
Guam 1 Country AGB 2013 https://apps.fs.usda.gov/fiadb-api/evalidator
https://openknowledge.fao.org/server/api/core/bitstreams/
Guatemala 3 Forest type AGB 2002-2003 bf057fed-5bbb-49f1-a82d-2051716ec388/content
https://icf.gob.hn/wp-content/uploads/2021/08/
Honduras 4 Forest type AGC 2020 Anuario Estadistico Forestal de Honduras 2021.pdf
Iceland 1 Country AGB ~2015 (Avitabile and Camia, 2018)
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India 41 State AGC 2016 https://fsi.nic.in/isfr-2021/chapter-9.pdf
. http://ditjenppi.menlhk.go.id/kcpi/dokumen/
Indonesia / Island AGB 2014 national frel final%20revisi 10des.pdf
Ivory Coast 3 Ecoregion AGB 2014 https://www.fao.org/3/i80191/i8019f.pdf
Japan 47 Prefecture GSV 2013-2017 https://www.rinya.maff.go.jp/j/keikaku/genkyou/h29/attach/
pdf/3-13.pdf
Kosovo 1 Country AGB ~2015 (Avitabile and Camia, 2018)
Laos 4 Forest type AGB 2019 https://nfms.maf.gov.la
Latvia 1 Country AGB ~2015 (Avitabile and Camia, 2018)
o . Total https://www.forestcarbonpartnership.org/system/files/
Liberia 15 Province biomass 2018 documents/Liberia%20National%20Forest%20Inventory.pdf
Liechtenstein 1 Country AGB ~2015 (Avitabile and Camia, 2018)
Luxembourg 1 Country AGB ~2015 (Avitabile and Camia, 2018)
. https://redd.unfccc.int/files/
Madagascar 4 Ecoregion AGB 2017 2017 frel mdg modified submission.pdf
Malawi ) Region Total 2018 https:// cepa.rmp(?rtal.net/lerary/ inbox/national-forest-
biomass inventory-2018-report
Marshall Islands 1 Country AGB 2018 https://apps.fs.usda.gov/fiadb-api/evalidator
Mexico 32 State AGB 2005-2009 (de Jong et al., 2010)
Micronesia | Country AGB 2016 https://www.fs.usda. gov/pr}w/prOJ ects/pnw-fia-pacific-islands-
inventory
Mongolia 4 Ecoregion AGB 2017 http://forest-atlas.gov.mn/DataSetResults.aspx
Montenegro 1 Country AGB ~2015 (Avitabile and Camia, 2018)
https://www.biofund.org.mz/wp-content/uploads/
. . 2019/01/1548412245-
Mozambique 10 Province AGB 2018 Relatorio%20d0%20%201V%20Inventario%20F lorestal%20N
acional.pdf
. . . https://nepalindata.com/resource/STATE-OF-NEPAL%27S-
Nepal 3 Physiographic region AGB 2017 FORESTS/
https://cambioclimatico.ineter.gob.ni/bibliografia/
Nicaragua 4 Forest type AGB 2007-2008 Mitigacion%20del%20cambio%?20climatico/

Informe%20Final%?20inventario%?20forestal.pdf
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Nigeria

Ecozone

AGB

2019

https://www.fao.org/3/cb0037en/cb003 7en.pdf

North Macedonia

Country

AGB

~2015

(Avitabile and Camia, 2018)

Northern Mariana Islands

Country

AGB

2015

https://www.fs.usda.gov/pnw/projects/pnw-fia-pacific-islands-
inventory

Pakistan

Forest type

AGC

2008-2012

https://redd.unfccc.int/files/
1. unfcce frel pakistan final with proofread -final.pdf

Palau

Country

AGB

2014

https://apps.fs.usda.gov/fiadb-api/evalidator

Panama

Country

AGB

2013-2015

https://chm.cbd.int/api/v2013/documents/05B386D2-5BCD-
A52D-6097-F853803CC619/attachments/205145/
Inventario%20Nacional%20Forestal%20-
%20Resultados%20Fase%20Pilot0%202013-2015.pdf

Papua New Guinea

Country

AGB

> 2010

https://pngfa.gov.pg/images/articledocs/
National Forest Inventory/
Proceedings of the second NFI Research Conference com
pressed.pdf

Paraguay

Ecoregion

AGC

2014

http://www.infona.gov.py/index.php?cID=296

Peru

Ecozone

AGB

2013-2018

https://openknowledge.fao.org/server/api/core/bitstreams/
bf057fe4-5bbb-49f1-a82d-2051716ec388/content

Puerto Rico

Country

AGB

2019

https://openknowledge.fao.org/server/api/core/bitstreams/
bf057fe4-5bbb-49f1-a82d-2051716ec388/content

Republic of Korea

10

Province

GSV

2014

https://www.google.com/url?
sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEw;j
RkbvRtZn6 AhWYh OHHeG5C7kQFnoECAUQAQ&url=http
$%3A%2F%2Fwww .forest.go.kr%2Fkfsweb%2Fcmm%2Ffm
s%2FFileDown.do%3Bjsessionid%3DNLnLiHubhFNUOXS5D
hDrmaHEZurg8MExsUujmYxegMKFeFV21Jg2pXlg5gjiYe8
wd.frswas01_servlet engine5%3FatchFileld%3DFILE 00000
0000664384%26tileSn%3D1%26dwldHistYn%3DN%26bbsl
d%3DBBSMSTR 1064&usg=A0OvVaw0iCa PPyQe6pgoOnv
JOsjc

Russia

83

Province

GSV

2011-2020

Private data sharing, courtesy of D. Schepaschenko (IIASA)

Sudan

State

GSV

2017

https://redd.unfccc.int/files/
sudan frl submission to unfccc january 2020.pdf

Suriname

Ecozone

AGC

2017

https://sbbsur.com/wp-content/uploads/2017/04/

17




TechnischrapportEmissieFactors CarbonStocks.pdf

Taiwan 8 Province GSV 2021 https://www.forest.gov.tw/EN/0001465
Tanzania 25 Province GSV 2015 https://www.tfs.go.tz/uploads’sNAFORMA REPORT.pdf
Thailand 3 Forest type AGB 2013-2018 https://redd.unfccc.int/files/thailand frel frl report.pdf

. https://redd.unfccc.int/files/
Togo 4 Ecoregion AGB 2015-2016 nrf togo 06 1 20 rev 18 08 20 finale.pdf

Turkey 1 Country AGB ~2015 (Avitabile and Camia, 2018)

. o https://www.nfa.go.ug/images/reports/
Uganda 80 Province (district) AGB 2005 biomasstechnicalreport2009.pdf
Ukraine 25 Province GSV 2010 Private data sharing, courtesy of D. Schepaschenko (IIASA)
United Kingdom 1 Country AGB ~2015 (Avitabile and Camia, 2018)
United States 50 State AGB 2010-2021 https://apps.fs.usda.gov/fiadb-api/evalidator
United States Virgin https://openknowledge.fao.org/server/api/core/bitstreams/
Islands ! Country AGB 2014 bf057fed-5bbb-49f1-a82d-2051716ec388/content
https://openknowledge.fao.org/server/api/core/bitstreams/
Uruguay ! Country AGB 2009-2016 bf057fed-S5bbb-49f1 -a82d-2051716ec388/content
. Total https://redd.unfccc.int/files/
Vietnam > Forest type carbon 2016 2016 submission frel viet nam.pdf
Zambia 1 Country AGB 2009-2016 https://redd.unfccc.int/files/zambia_frel-2020-

technical assessment.pdf
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