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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
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Setting the stage: New era in monitoring the Earth
system: continuity, high-resolution, 3-dimensions, GHGs...
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Setting the stage: New era in monitoring the Earth
system: continuity, high-resolution, 3-dimensions, GHGs...
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Has the second Copernican revolution arrived?

‘Earth system’ analysis e.g., new land-surface models with
and the second Copernican revolution demography (ED, FATES, ORCHIDEE-CAN)

H. J. Schellnhuber
""i %
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Applying measurements and models to inform

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

* RCP1.9 : limits cumulative emissions to -175 to 475 GtCO,

* Would increase forest area by 24% (SSP1), 2-18% (SSP2), 0-16% (SSP5) — up to 7200 Mha by 2100

* Cumulative re/afforestation of 128 GtCO, ‘low residual’, 117 GtCO, ‘increased ambition’, 428 GtCO, ‘early CDR’
* Forest removal rate of 1.3 to 2.4 GtCO, yr!
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Applying measurements and models to inform
climate mitigation
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Natural Climate Solutions come at a cost — with
trade-offs on almost all SDGs
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Putting science to practice — current forest
biomass estimates vary by 50%

* 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)
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Each year, terrestrial ecosystems remove ~30%
of CO, emissions (12.5+3.3 GtCO, yr?)

Atmospheric CO,
+5.1

860 GIC 25

Vegetation
430-650 GtC

Dissolved
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\ 38000 GIC
Permafrost R""‘;'g Organic carbon Mgnne

as -~ —
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Friedlingstein et al., 2020




Historic CO, emissions from land-use change on
order of 25570 GtC or 935+256 GtCO,

* Land-use change emissions are responsible for 36% of CO, to atmosphere since 1750

1750-2019  1850-2014 1959-2019 1850-2019  1850-2020?

Emissions

Fossil CO, emissions ( Egos) 445420  395+20  365+20 445420 455420
Land-use change CO, emissions (£} yc) 255+70° 200+ 60° 85+45¢ 210+ 60° 210 +60
Total emissions 700+75 595+ 65 450450 650+ 65 665 +65
Partitioning

Growth rate in atmospheric CO, concentration (G ) 28545 23545 20545 265+5 270+ 5
Ocean sink (Socpan)® 170+£20  145+£20  105+20  160+20 165 +20
Terrestrial sink (S; anp) 230+60  195+50 145435 210455 215455

Budget imbalance

Bim = Eros + ELuc — (G atMm + SoceaN + SLaND) 20 20 0 20 20

AGCI April 13-15, 2021 . . .
Friedlingstein et al., 2020



Reforestation and afforestation estimated to
increase biomass by 40 to 240 PgC by 2100
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Study ID

Increase in Global Carbon Stock
(GtC)

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
AGCI April 13-15, 2021



Goal of workshop to understand why:
methodology, prioritization, time frames, etc.
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Goal of workshop is to highlight ‘best practices’
for Natural Carbon Solutions...

RESEARCH | REPORT
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Cite as: S. L. Lewis et al., Science
10.1126/science.aaz0388 (2019).
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Coverage. W estimate that if we cannot devate from the current traiectory, . COTTIIMENE 0N “The global tree restoration pote) @RI
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mitigation through global tree restoration but also the urgent need for action. !School of Geography, University of Leeds, Leeds LS2 9JT, UK. 2U.S. Forest Service, lorthern Research Station and Northern | g g g

Science, Delaware, OH 43015, USA. 3De o~ =* ~* " -~'==int oot monimmmm il 0 Vi Chotir i annitns Ra change
s s <o st s 5 v sGorresponding author, Emai: agrain SCICTICE

Science Bastin ef a/. (Reports, 5 Jt Nathalie Seddon'® | Alison Smith2® | Pete Smith3c | Isabel Key! |
mitigation during the 198( Alexandre Chausson® | Cécile Girardin*?>® | Jo House* | Shilpi Srivastava®>® |
technically suitable for ex Beth Turner'$

of actually available land :

C “The slobal . - Comment on “The global tree restoration potential”
omment on e global tree restoration potentia Joseph W. Veldman'*, Julte C. Aleman'*, Swanni T. Alvarado, T. Michael Anderson,
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Goal of workshop is to highlight ‘best practices’
for Natural Carbon Solutions...
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Goal of workshop is to better inform public
interest in forests as a climate mitigation option
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Goal of workshop is to better inform public and
private policies and CDR scenario development

* & synergies w Bonn Challenge (2011), African 2002 gleLION
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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




