
CEOS Biomass 
Harmonization Project

Laura Duncanson, UMD 

Neha Hunka, UMD

Agenda Item 7.2

SIT Technical Workshop 2024

Sydney, Australia

18th - 19th September 2024



Slide 2SIT Technical Workshop 2024, 18-19 September 2024

Evolution of Biomass Harmonization

2017-2020: Protocol Development

2021: Protocol Endorsed

Highlighted needs for:

• CEOS agency coordination on 
biomass

• Open tools / transparency

• Global biomass reference network
• Guidance on product uptake
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2021 – present: CEOS Biomass Harmonization Activity

(coordination, intercomparison, uptake)

2021 – present: GEO-TREES 

(global biomass reference network)



Biomass Harmonization Activities



EO-
based 
AGBD 

Hunka et al., in revision (preprint available)

• Example of creating policy-relevant 
tables with EO biomass estimates

• AGBD estimates are provided in the 
format of Intergovernmental Panel on 
Climate Change (IPCC) Tier 1 values for 
natural forests, sourced from NASA 
GEDI and ICESat-2, and ESA CCI. 

• A classification of global forests by 
ecozones, continents and status 
(primary, young and old secondary) also 
provided. 

• Open-science activity on the Multi-
mission Algorithm and Analysis 
Platform (MAAP) – updatable, 
reproducible, transparent

• Collaboration between EO map 
producers, GFOI, IPCC, others

Biomass Harmonization Examples: Creating an EO-
based version of IPCC Tier 1 Biomass Estimates

https://www.authorea.com/users/747800/articles/720021-intergovernmental-panel-on-climate-change-ipcc-tier-1-forest-biomass-estimates-from-earth-observation
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Biomass Harmonization: 
Guidance Documentation for Country Uptake

Objective 1: Receive an update from map developers on 

current methods and approaches to estimating biomass 
and associated uncertainty, understand policy-level needs 
for clarity, consistency and transparency on various 

sources of uncertainty.

Objective 2: Collaboratively review approaches and 
codes to integrate NFI data and EO-based AGBD (CCI) or 
forest height (GEDI) estimates. Cases of two countries 

(Mexico and Mozambique) were demonstrated.

Objective 3: Collaboratively discuss developing a draft of 
guidance for the above. 

https://gfoi-rd.gfz-

potsdam.de/workshop-biomass-

maps-for-policy
Málaga et al., (2024)

NFI-estimated 
AGBD

Gap-filled AGBD 
estimates

Hunka et al., (in review)



Objectives:

• FAO supported effort to use GEDI 
Biomass Data toward national 
reporting in West Africa.

• 5-year collaborative product ‘Global 
Transformation of Forests for People 
and Climate: a focus on West Africa’ 
between UN FAO, SIDA, ECOWAS

• Little forest biomass data are available 
in the 15 participating West African 
countries – can we use GEDI to gap-fill?

• Collection of regional reference data 
critical to calibrate / validate GEDI

• Showcase how EO-based estimates 
can be used to fill gaps in current 
guidance in the policy domain, such 
as biomass estimates in lands outside 
‘forests’ and EO-based estimates for 
refining IPCC Tier 1 defaults. 

Biomass Harmonization: 
Country Use Cases, Ghana / West Africa
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CEOS Biomass Missions: Trust in Data Continuity

Biomass Baseline Data Continuity Needs for Policy

20402028:

GST2
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2038:

GST4

ROSE-L (ESA)

MOLI (JAXA)

Launch 2027



2030

ALOS-4 (JAXA)

2035

Data until ~2030

Post 2030 Lidar Gap
GEDI & ICESat-2 (pending)

Launch TBA

Launch TBD

?

?

?

?

CEOS Biomass Missions: Trust in Data Continuity

Biomass Baseline Data Continuity Needs for Policy

20402028:

GST2

2033:

GST3

2038:

GST4

ROSE-L (ESA)

MOLI (JAXA)

Launch 2026

ROSE-L (ESA)

(NASA)



Updated Reference Data Remain Critically Important for Improved Biomass Mapping

10

GEO-TREES will enable biomass product validation

Field, Terrestrial Laser Scanning (TLS) and Airborne Lidar are actively being collected and will 

serve as validation data for any new and upcoming EO biomass maps from CEOS agencies. 
5-year repeat acquisitions are required to validate change. 

$12M USD from Bezos Earth Fund, $12M from Gordon and Betty Moore Foundation (new!)

. 
This network needs ongoing support from CEOS agencies, both for data acquisition, and 

coordination with missions. 
https://geo-trees.org/project/

https://geo-trees.org/project/


11

GEO-TREES will enable biomass product validation

https://geo-trees.org/project/

Link to New York Times article on 

Colombian GEO-TREES site here. 

https://geo-trees.org/project/
https://www.nytimes.com/2024/09/07/climate/amazon-forest-carbon-colombia.html
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Future of Biomass Harmonization

2017-2020: Protocol Development

2021: Protocol Endorsed

Highlighted needs for:

• CEOS agency coordination on 
biomass

• Open tools / transparency

• Global biomass reference network
• Guidance on product uptake
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2021 – present: CEOS Biomass Harmonization Activity

(coordination, intercomparison, uptake)

2021 – present: GEO-TREES 

(global biomass reference network)

2025 and onward:
Global Biomass 

Product Validation

2025-2028

Toward integration 
of EO biomass 

maps in national 

reporting for GST2

Ongoing:
Reference network 

expansion, resampling 

every 5 years

Future Activities 



Updated Reference Data Remain Critically Important for Improved Biomass Mapping

14

GEO-TREES will enable biomass product validation

New and Ongoing

Biomass Mission 

Products

GEO-TREES 

Reference Data

Transparent

Product Validation

Tools with 

GEO-TREES

New Activity!
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❖ Ongoing work toward product uptake for policy continues:

❖ Progress in guidance document writing

❖ Expansion of country use cases

❖ New biomass missions (NISAR, BIOMASS) will expand capabilities but 
also strengthen importance of harmonization efforts

❖ New focus on integration with GEO-TREES toward transparent global 
biomass product validation

Long-term support of CEOS agencies is critical: 

please support researchers, fund and/or target sites.

Biomass Harmonization: 
Summary and Recommendations
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Thank you
Biomass Harmonization Team:

For Supporting Biomass Missions and/or GEO-TREES:
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