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Expansion of Cropland
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Pongratz et al, Global Biogeochem. Cycles, 2008



Present-day land use extent

Usage of land area

3, of the Earth’s ice-
free land surface is
under management

Land cover change
Cropland
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Wilderness

Other managed
land

numbers from Luyssaert. Pongratz et al, Nature Climate Change, 2014
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Land-atmosphere interactions

=>» Altered surface energy fluxes, hydrology Biogeophysical effects
=» Altered carbon and nutrient balance Biogeochemical effects
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Energy and heat fluxes due to land use change
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Energy and heat fluxes due to land use change

“Rabbit fence” in Western Australia

Lyons, Meteorology and Atmospheric Physics, 2002



Local vs non-local effects of deforestation

Local effects...




Local vs non-local effects of deforestation
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What would happen in a location if we cleared all its forest?

Local change in surface temperature

Annual mean Maximum temperatures
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Winckler, Reick, and Pongratz, J. Clim., 2017 & GRL, 2018 & ESD, 2019



Managing climate by
managing land




Paris Agreement

Nations Unies
Conférence sur les Changements Climatiques 2015
COP21/CMP11
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The need for Carbon Dioxide Removal (CDR)

- All 1.5°C scenarios include some CDR
- Multiple roles of CDR (complementary to deep emissions reductions):

IPCC AR6 WG3 (Ch. 12)
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The need for Carbon Dioxide Removal (CDR)

All 1.5°C scenarios include some CDR
Multiple roles of CDR (complementary to deep emissions reductions):

IPCC AR6 WG3 (Ch. 12)

Greenhouse gas emissions (stylised pathway)
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- We no longer need
to discuss if we do
CDR —the Paris
Agreement obliges us
to do so — but through
which methods, by
whom and where!



The need for Carbon Dioxide Removal (CDR)

- “The deployment of CDR to counterbalance hard-to-abate residual emissions is
unavoidable if net zero CO, or GHG emissions are to be achieved.” (AR6 WG3)
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The need for Carbon Dioxide Removal (CDR)
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We already remove a lot of CO2 from the atmosphere!
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We already remove a lot of CO2 from the atmosphere! — Oh...

Sub-components of deforestation and forest regrowth

8

Deforestation from
shifting cultivation

4
2 Permanent deforestation
0
Forest regrowth due
to af/reforestation
-2
Forest regrowth from
shifting cultivation
-4
_ Gt
co, ©

1960 1970 1980 1990 2000 2010 2020
@® Global Carbon Project GLOBAL | CARBO
project




The size of current Carbon Dioxide Removal (CDR)

- Current CDR is around 2 GtCO,/yr
- 99.9% from conventional CDR and only 0.1% from nove! CDR.
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Almost all current carbon
dioxide removal, 2 GtCO2/yr,
comes from conventional
management of land and a tiny
fraction, 0.002 GtCO2/yr,
results from novel methods
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Methods of CO, removal from the atmosphere
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Possible Side Effects and Risks

- Presentation by
Sally Soria-Dengg
on Monday:
available as school
material!
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Summary

* % of the ice-free land surface is managed

* Land use affects climate in two ways:
— via biogeophysical (energy, water) mechanisms
» Several degrees C change locally!
— biogeochemical (CO,) mechanisms

* Currently emissions of ca. 5 GtCO, per year, of which 2 GtCO, are
permanent af/reforestation

* Countries rely on land-use for Carbon Dioxide Removal, so
comprehensive evaluation of all side-effects is required



