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Land is under growing human pressure
Land is part of the solution
But Land can’t do it all
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Land use and observed climate change

A. Observed temperature change relative to 1850-1900

Since the pre-industrial period (1850-1900) the observed mean land surface air
temperature has risen considerably more than the global mean surface (land and ocean)
temperature (GMST).
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C. Global land use
in circa 2015

The barchart depicts
shares of different uses

of the global, ice-free
land area. Bars are
ordered along a gradient
of decreasing land-use
intensity from left to right.
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D. Agricultural production

Land use change and rapid land use
intensification have supported the
increasing production of food, feed and
fibre. Since 1961, the total production of
food (cereal crops) has increased by 240%
(until 2017) because of land area
expansion and increasing yields. Fibre
production (cotton) increased by 162%
(until 2013).
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E. Food demand
Increases in production are linked to
consumption changes.
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B. GHG emissions
An estimated 23% of total anthropogenic
greenhouse gas emissions (2007-2016)
derive from Agriculture, Forestry and
Other Land Use (AFOLU).

CHANGE in emissions rel. to 1961
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F. Desertification and

land degradation

Land-use change, land-use intensification
and climate change have contributed to
desertification and land degradation.
CHANGE in % rel. to 1961 and 1970
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* Observed mean land
temp. risen more than
GMST

* 23% of total GHG from
agriculture, forestry an
land use
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A. Risks to humans and ecosystems from changes in land-based processes as a result
of climate change

Increases in global mean surface tempersture (GMST
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Figure SPM.2: Narrative

* Impacts across all processes at current levels of GMST
increase

* Risks increase rapidly with GMST increase, although the
level of risk differs across processes. Severe and
irreversible risks with limited capacity to adapt were
identified across almost all processes by 3°C GMST
increase.

e Cascading risks identified

e Socio-economic development pathways have significant
effects on risk. At the same GMST increase, there are
lower risks in a world with sustainable land
management and consumption patterns, low
population, high income.
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Figure SPM.2: Panel A
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A: Risk as a function of GMST
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e Around 1.5°C GMST high risks from dryland water scarcity, fire
damage, permafrost degradation and food system instability

* By 2 degrees very high risks are identified from permafrost
degradation and food system instability .
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Figure SPM.2: Panel B
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* Two contrasting socioeconomic pathways:

* SSP1 has lower population, higher income, and lower land conversion
than SSP3

* SSP1 has high adaptive capacity, while SSP3 has barriers to
adaptation.

* As aresult, SSP1 has lower risks than SSP3 at the same GMST.
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Figure SPM.3

Response Options

* Many response options
nave multiple co-
oenefits

* Improved management
of croplands and forests,
increased food
productivity, reduction
of food waste, increased
soil organic content

* Risk management
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Potential global contribution of response options to mitigation, adaptation,
combating desertification and land degradation, and enhancing food security

Panel A shows response options that can be implemented without or with limited competition for land, including some that have the
potential to reduce the demand for Land. Co-benefits and adverse side effects are shown quantitatively based on the high end of the
range of potentials assessed. Magnitudes of contributions are categorised using thresholds for positive or negative impacts. Letters
within the cells indicate confidence in the magnitude of the impact relative to the thresholds used (see legend). Confidence in the

direcu

n of change is generally higher
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A. Pathways linking socioeconomic development, mitigation responses and land

Sacioeconaomic development and land management influence the evolution of the land system including the relative amount of land
allocated to crROPLAND, PASTURE, BIOENERGY CROPLAND, FOREST, and NATURAL LAND. The lines show the median across Integrated
Assessrment Madels [IAMs) for three alternative shared socioecanamic pathways [SSP1, SSP2 and SSPS at RCPL.9); shaded areas show
the range across models. Nate that pathways illustrate the effects of climate change mitigation but not those of climate change impacts

of adaplation

A. Sustainability-focused [SSP1)
Sustainability in land management,
agricultural intensification, praduction
and consumption patterns resultin
reduced need for agricultural land,
despite increases in per capita food
consumption. This land can instead be
used for reforestation, afforestation, and
bioenergy.

551 Sustainability-focused
Change in Land from 2010 (Nkm?|
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B. Middle of the road (SSP2)

Societal as well as technological
development follows historical patterns
Increased demand for land mitigation
oplians such as bioenergy, reduced
deforestation or afforestation decreases
availability of agricultural land for food,
feed and fibre
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C. Resource intensive [SSPS)
Resource-intensive production and
consumption patterns, results in high
baseline emissions. Mitigation focuses an
technological solutions including
substantial bicenergy and BECCS
Intensification and competing land uses

contribute to declines in agricultural land.

55P5 Ressurce mtensive
Change w Land drom 2010 (Mkm*)
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Land use under different
SOCI0o-economic
pathways

Differences in change in
forests, bioenergy crops
and food production

All assessed pathways
that limit warming to
well below 2C require
land-based mitigation
and land-use change
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