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CEOS biomass harmonization activities in support of the 

Global Stocktake of the Paris Agreement

CEOS was established in 1984 to coordinate and harmonize Earth

observations to make it easier for the user community to access and use data

AFOLU Roadmap Task team

Biomass harmonization
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CEOS biomass harmonization activities in support of the 

Global Stocktake of the Paris Agreement

Exploring new data from 

satellites designed 

specifically to measure 

above-ground biomass
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• Biomass products available in advance of the Global Stocktake

• Understand the differences and develop a single CEOS-endorsed harmonized biomass product

Understand the differences to enhance transparency and develop harmonized methods

Duncanson et al.

A3.06 Biomass 

monitoring Part 1

Thursday 08:30am

CEOS biomass harmonization activities in support of the 

Global Stocktake of the Paris Agreement
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CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

Exploring new ways to collaborate, to work together

Satellite global biomass monitoring experts

National Forest Inventory experts

https://earthdata.nasa.gov/maap-biomass

https://earthdata.nasa.gov/maap-biomass
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CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

∆𝐶 =
𝐶𝑡2 − 𝐶𝑡1
𝑡2 − 𝑡1

∆𝐶𝐺=

𝑖,𝑗

(𝐴𝑖,𝑗 × 𝐺𝑇𝑂𝑇𝐴𝐿𝑖,𝑗 × 𝐶𝐹𝑖,𝑗)

∆𝐶𝐿= 𝐿𝑤𝑜𝑜𝑑−𝑟𝑒𝑚𝑜𝑣𝑎𝑙𝑠 + 𝐿𝑓𝑢𝑒𝑙𝑤𝑜𝑜𝑑 + 𝐿𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒

E𝑚𝑖𝑠𝑠𝑖𝑜𝑛 = 𝐴 × 𝐸𝐹

𝐿𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 = 𝐴𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 × 𝐵𝑤 × 𝐶𝐹 × 𝑓𝑑

∆𝐶 = ∆𝐶𝐺 + ∆𝐶𝐶𝑂𝑁𝑉𝐸𝑅𝑆𝐼𝑂𝑁 − ∆𝐶𝐿

∆𝐶𝐶𝑂𝑁𝑉𝐸𝑅𝑆𝐼𝑂𝑁=

𝑖

𝐵𝐴𝐹𝑇𝐸𝑅𝑖 − 𝐵𝐵𝐸𝐹𝑂𝑅𝐸𝑖 × ∆𝐴 × 𝐶𝐹
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CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

∆𝐶𝐶𝑂𝑁𝑉𝐸𝑅𝑆𝐼𝑂𝑁=

𝑖

𝐵𝐴𝐹𝑇𝐸𝑅𝑖 − 𝐵𝐵𝐸𝐹𝑂𝑅𝐸𝑖 × ∆𝐴 × 𝐶𝐹

Tree cropsTree outside forests

Are the estimates consistent with the 

national forest definition?

Other conditions to be met: 

* spatial scale * temporal coverage * consistency * accuracy

See Chapter 2, Volume 4, 2019 Refinement to the 2006 IPCC Guidelines 

(link)

https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/4_Volume4/19R_V4_Ch02_Generic%20Methods.pdf
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CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

Congo

DRC

Cameroon

Ethiopia

Gabon

Madagascar

Zambia

Bangladesh

Cambodia

Indonesia

Lao PDR

Nepal

Philippines

Solomon Islands

Thailand

Viet Nam

Colombia

Costa Rica

Dominican Republic

Ecuador

El Salvador

Guatemala

Honduras

Mexico

Nicaragua

Panama

Paraguay

Peru

Overarching goals

• Understand needs and

requirements

• Provide national feedback on, and

contribute to the refinement of,

available products

• Demonstrate the uptake of

products

Leading the country 

engagement activities



9

CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

Introducing CEOS and the 

biomass harmonization objectives

Bilaterally explore opportunities 

for uptake

Paraguay is the first country to have a country-specific GEDI 

biomass model, calibrated with on-orbit data

Bullock et al. (in prep)

Regional Workshops

provide feedback

1st SilvaCarbon/CEOS 
Regional Workshop

Latin America and the 
Caribbean

Paraguay, June 2022
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CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

75 submissions 

56 countries

Lessons from REDD+ in leveraging MRV capacity in 

the LULUCF sector

Preparation work to facilitate the dialogue
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CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

Satellite data use in the current MRV framework
All countries use satellite data for Activity data

A few use satellite data to develop biomass maps as well

(not including airborne data)

Melo et al. (in prep)

Preparation work to facilitate the dialogue
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CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

use of derived products?

Melo et al. (in prep)

Preparation work to facilitate the dialogue

For Activity data, yes. Even direct use

Also for collecting training data or comparison of results

For emission factor only to compare results (Party or AT)
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CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

∆𝐶 = ∆𝐶𝐺 + ∆𝐶𝐶𝑂𝑁𝑉𝐸𝑅𝑆𝐼𝑂𝑁 − ∆𝐶𝐿

∆𝐶𝐶𝑂𝑁𝑉𝐸𝑅𝑆𝐼𝑂𝑁=

𝑖

𝐵𝐴𝐹𝑇𝐸𝑅𝑖 − 𝐵𝐵𝐸𝐹𝑂𝑅𝐸𝑖 × ∆𝐴 × 𝐶𝐹

Preparation work to facilitate the dialogue

Translate needs into IPCC reporting variables
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CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

Colombia

Ecuador

Guatemala

Mexico

Paraguay

Peru

Country

REDD+ FRL 

latest 

submission

REDD+ FRL 

previous 

submissions

BUR 

REDD+ 

Annex

BUR NIR NFI

La
ti

n
 A

m
er

ic
a 

an
d

 t
h

e 

C
ar

ib
b

ea
n

Colombia 2020 2015 2016, 2019 2015, 2018, 2022 2019 Yes

Ecuador 2020 2015 2016 2016 2017 Yes
Guatemala 2022 n.a. n.a. n.a. n.a. partial
Mexico 2020 2015 n.a. 2015, 2019 2019 Yes

Paraguay 2022 2016 2019 2015, 2018, 2021 n.a. Yes

Peru 2021 2016 n.a. 2014, 2019 2019 Yes

Paraguay, 27 June – 2 July 2022

1st SilvaCarbon/CEOS Regional 
Workshop

Latin America and the Caribbean



15

CEOS biomass harmonization activities - A collaborative effort 

between global and national biomass monitoring experts

National teams to present their NFIs, and the data and methods currently used 

in reporting and domestic MRV

LULUCF experts in IPCC guidance (nominated in the UNFCCC roster by their 

Governments or contributors to the 2019 refinement of the IPCC guidelines)

JAXA, ESA, NASA to present: 

• the available datasets and methodologies to measure land use GHG fluxes

• demonstrations of opportunities for their uptake

• a clear plan for sharing of NFI data and collaborating in the testing/refinement of 

products

Paraguay, 27 June – 2 July 2022


