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Thanks for joining the AGCI workshop:

Goals:
1. How much carbon can forests remove from 

atmosphere?
2. Why is the range of estimates so large?

3. What can be done to understand uncertainties and 
to better inform policy?



Setting the stage: Need for GHG attribution and 
climate impact studies
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Setting the stage: Increasing pace for science to 
inform climate policy



Setting the stage: New era in monitoring the Earth 
system: continuity, high-resolution, 3-dimensions, GHGs…



Setting the stage: New era in monitoring the Earth 
system: continuity, high-resolution, 3-dimensions, GHGs…

Silva et al., 2021



Has the second Copernican revolution arrived?
e.g., new land-surface models with 
demography (ED, FATES, ORCHIDEE-CAN)



Applying measurements and models to inform 
climate mitigation
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Applying measurements and models to inform 
climate mitigation

IPCC SRCCL 2019



• RCP1.9 : limits cumulative emissions to -175 to 475 GtCO2

• Would increase forest area by 24% (SSP1), 2-18% (SSP2), 0-16% (SSP5) – up to 7200 Mha by 2100
• Cumulative re/afforestation of 128 GtCO2 ‘low residual’, 117 GtCO2 ‘increased ambition’, 428 GtCO2 ‘early CDR’

• Forest removal rate of 1.3 to 2.4 GtCO2 yr-1

Applying measurements and models to inform 
climate mitigation

IPCC SRCCL 2019



Applying measurements and models to inform 
climate mitigation

IPCC SRCCL 2019



Natural Climate Solutions come at a cost – with 
trade-offs on almost all SDGs

IPCC SRCCL 2019



Putting science to practice – current forest 
biomass estimates vary by 50%

Erb et al., 2017

• Current global biomass estimates range from 380 to 536 PgC
• For CMIP5 models; vegetation carbon range from 360 to 684 PgC
• Potential biomass planet could support, 770-1100 PgC (Erb et al., 2107)

Anav et al., 2013



Each year, terrestrial ecosystems remove ~30% 
of CO2 emissions (12.5±3.3 GtCO2 yr-1)
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Historic CO2 emissions from land-use change on 
order of 255±70 GtC or 935±256 GtCO2
• Land-use change emissions are responsible for 36% of CO2 to atmosphere since 1750
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Griscom (2017), Lewis (2019), Bastin (2019), Doelman (2020), Calvin (2014), Humpenoder (2014), Fricko (2017), Sathaye (2006), Arora (2011), Lewis 
(2019), Veldman (2019), Cook-Patton (2019), Strassburg (2020) & more

Reforestation and afforestation estimated to 
increase biomass by 40 to 240 PgC by 2100
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Goal of workshop to understand why: 
methodology, prioritization, time frames, etc.



Goal of workshop is to highlight ‘best practices’ 
for Natural Carbon Solutions…
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Goal of workshop is to highlight ‘best practices’ 
for Natural Carbon Solutions…

permanence

leakage

GHG balance additionality

food security

environmental 
justice

biodiversity hydrology

energy 
balance



Goal of workshop is to better inform public 
interest in forests as a climate mitigation option



• & synergies w Bonn Challenge (2011), African 
Forest Landscape Restoration Initiative, New 
York Declaration on Forests (2014)
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Goal of workshop is to better inform public and 
private policies and CDR scenario development



Format of workshop to highlight advances in 
Earth science and modeling to inform forest CDR
Plenary presentations on:

1) Range of forest carbon potentials
2) Why the range of uncertainties
3) Best practices for reducing uncertainties

Breakout groups – driving questions
• How believable is the range of carbon sequestration estimates for climate mitigation?
• What appear to be the main sources of uncertainties driving the range of uncertainty?
• Are the uncertainties related to our scientific understanding or scenario assumptions?
• What are barriers to getting to reliable/best estimates?
• What ‘best practices’ should guide natural climate solutions going forward?

Outcome of workshop
• New networks and perspectives for COP26
• Perspectives paper
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