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Global Warming of 1.5°C
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Cumulative emissions of CO: and future non-CO: radiative forcing determine

the probability of limiting warming to 1.5°C

a) Observed global temperature change and modeled
responses to stylized anthropogenic emission and forcing pathways

Global warming relative to 1850-1900 (°C)

Observed monthly global

Estimated anthropogenic
warming to date and
likely range

b) Stylized net global COz emission pathways

Billion tonnes COz per year (GtCOz/yr)

B0 -
60

C0z emissions
decline from 2020
to reach net zero in
2055 or 2040

50

1980 2020 2060 2100

Faster immediate COz2 emission reductions
limit cumulative COz2 emissions shown in
panel (c).

mean surface temperature

Likely range of modeled responses to stylized pathways

Global CO: emissions reach net zeroe in 2055 while net
non-COz radiative forcing is reduced after 2030 (grey in b, ¢ & d)
i
2017 L [Faster COz reductions (bluein b & c) result in a higher
probability of limiting warming to 1.5°C

+ [ No reduction of net non-CO: radiative forcing (purple in d)
results in a lower probability of limiting warming to 1.5°C

T -
2040 2060

¢) Cumulative net COz emissions
Billion tonnes CO2 (GtCO2)

d) Non-CO:z radiative forcing pathways
Watts per square metre (W/m?)

-

O Non-CO: radiative forcing
reduced after 2030 or
2000 1 not reduced after 2030
Cumulative CO2
emissions in pathways
1000 1 reaching net zero in 14

2055 and 2040

0 o

1980 2020 2060 2100 1980 2020 2060 2100

Maximum temperature rise is determined by cumulative net COz emissions and net non-COz
radiative forcing due to methane, nitrous oxide, aerosols and other anthropogenic forcing agents.
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How the level of global warming affects impacts and/or risks associated with
the Reasons for Concern (RFCs) and selected natural, managed and human

systems

Five Reasons For Concern (RFCs) illustrate the impacts and risks of
different levels of global warming for people, economies and ecosystems
across sectors and regions.

Impacts and risks associated with the Reasons for Concern (RFCs)
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Level of additional
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Impacts and risks for selected natural, managed and human systems
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ecosystems  flooding

Confidence level for transition: L=Low, M=Medium, H=High and ¥H=Very high

Fluvial
flooding

Crop
yields

————————

Purple indicates very high
risks of severe impacts/risks
and the presence of
significant irreversibility or
the persistence of
climate-related hazards,
combined with limited
ability to adapt due to the
nature of the hazard or
impacts/risks.

Red indicates severe and
widespread impacts/risks.
Yellow indicates that
impacts/risks are detectable
and attributable to climate
change with at least medium
confidence.

White indicates that no
impacts are detectable and
attributable to climate
change.
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Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

Fossil fuel and industry

Billion tonnes CO, per year (GtCOz/yr)
40 P1

20
C E
20
2020 2060 2100

i P1: Ascenario in which social,
business and technological innovations
| resultin lower energy demand up to
2050 while living standards rise,
especially in the global South. A
downsized energy system enables

i rapid decarbonization of energy supply.
Afforestation is the only CDR option

i considered; neither fossil fuels with CCS
nor BECCS are used.

AFOLU

20

BECCS
Billion tonnes CO, per year (GtCO2/yr)
40 P2
2020 2060 2100

P2: Ascenario with a broad focus on
sustainability including energy
intensity, human development,
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with
limited societal acceptability for BECCS.

Billion tonnes CO, per year (GtCO2/yr)

Billion tonnes CO, per year (GtCOz/yr)

20

P3: A middle-of-the-road scenario in
which societal as well as technological
development follows historical
patterns. Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.

40 P3 “0 P4
20
0
\
20
2020 2060 2100 2020 2060 2100

P4: Aresource- and energy-intensive
scenario in which economic growth and
globalization lead to widespread
adoption of greenhouse-gas-intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of CDR
through the deployment of BECCS.
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Length shows strength of connection

i The overall size of the coloured bars depict the relative
potential for synergies and trade-offs between the sectoral

mitigation options and the SDGs.

Energy Supply

Trade-offs Synergies

Shades show level of confidence

Very High

Energy Demand

Trade-offs

Synergies

Land
Trade-offs

 The shades depict the level of confidence of the
. assessed potential for Trade-offs/Synergies.

Synergies
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Climate Change and Land

An |[PCC Special Report on climate change,
desertification, land degradation, sustainable
land management, food security, and
greenhouse gas fluxes in terrestrial
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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 temperature (GMST), relative to pre-industrial levels, affect processes involved in desertification (water
scarcity), land degradation (soil erosion, vegetation loss, wildfire, permafrost thaw) and food security (crop yield and food supply
instabilities). Changes in these processes drive risks to food systems, livelihoods, infrastructure, the value of land, and human and
ecosystem health. Changes in one process (e.g. wildfire or water scarcity) may result in compound risks. Risks are location-specific and
differ by region.
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Dryland Soil Vegetation Wildfire Permafrost Tropical crop Food
water scarcity erosion loss damage degradation yield decline supply instabilities

relative to levels in pre-industrial time (°C)

GMST change

Systems at risk:
Food 'y '

Livelihoods
Value of land
Human health
Ecosystem health
Infrastructure
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Response options based on land management

Agriculture

Forests

Soils

Other ecosystems

Increased food productivity

Agro-forestry

Improved cropland management
Improved livestock management
Agricultural diversification

Improved grazing land management
Integrated water management

Reduced grassland conversion to cropland
Forest management

Reduced deforestation and forest degradation
Increased soil organic carbon content
Reduced soil erosion

Reduced soil salinization

Reduced soil compaction

Fire management

Reduced landslides and natural hazards

Reduced pollution including acidification

Restoration & reduced conversion of coastal wetlands _ _

Restoration & reduced conversion of peatlands

Mitigation Adaptation Desertification ~ Land Degradation  Food Security Cost
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Response options based on value chain management

Demand

Supply

Response options based on risk management

Risk

Reduced post-harvest losses

Dietary change

Reduced food waste (consumer or retailer)
Sustainable sourcing

Improved food processing and retailing

Improved energy use in food systems

Livelihood diversification
Management of urban sprawl

Risk sharing instruments
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Options shown are those for which data are available to assess global potential for three or more land challenges.
The magnitudes are assessed independently for each option and are not additive.

Positive

Negative

i

Large
Moderate
Small
Negligible
Small
Moderate

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

SSP1 Sustainability-focused
Change in Land from 2010 (Mkm?2)
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B. Middle of the road (SSP2)
Societal as well as technological

development follows historical patterns.

Increased demand for land mitigation
options such as bioenergy, reduced
deforestation or afforestation decreases
availability of agricultural land for food,
feed and fibre.

SSP2 Middle of the road
Change in Land from 2010 (Mkm?)

C. Resource intensive (SSP5)
Resource-intensive production and
consumption patterns, resultsin high
baseline emissions. Mitigation focuses on
technological solutions including
substantial bioenergy and BECCS.
Intensification and competing land uses
contribute to declines in agricultural land.

SSP5 Resource intensive
Change in Land from 2010 (Mkm?2)
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Ocean Temperate Tropical

Attribution
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Zincluding Hindu Kush, Karakoram, Hengduan Shan, and Tien Shan; ® tropical Andes, Mexico, eastern Africa, and Indonesia;
*includes Finland, Norway, and Sweden; *includes adjacent areas in Yukon Territory and British Columbia, Canada; ® Migration refers to an
increase or decrease in net migration, not to beneficial/adverse value.
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Projected changes, impacts and risks for ocean ecosystems
as a result of climate change

(a) Simulated net primary production
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(b) Simulated total animal biomass

Value in normalized index (1986-2005)
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(c) Maximum fisheries catch potential
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(d) Impacts and risks to ocean ecosystems from climate change Global mean sea surface temperature (SST)
change relative to pre-industrial levels (°C)
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. ~—— Purple: Very high probability of severe impacts/ risks and the presence of significant eeee =Veryhigh
— Very high irreversibility or the persistence of climate-related hazards, combined with persistence of see =High
" High climate-related hazards, combined with limited ability to adapt due to the nature of the oo = Medium
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__ Moderate —— Red: Significant and widespread impacts/risks. | = Transition range
Yellow: Impactsfrisks are detectable and attributable to climate change with at least
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