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The Ess_ential Truth  The basic facts of climate change,
About Climate Change  established over decades of research,

in Ten wOrds can be summarized in five key points:

Global warming is happening.

IT ' S U S Human activity is the main cause.

"VDRBEDTE AADIET There's scientific consensus on human-caused

!
IT The impacts are serious and affect people.

TH ER E' s HO PE X\Illerzn Zi\elzei |i?;;tcetcglinology needed to avoid the worst

Source: @ohnfoCook
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SIXTH ASSESSMENT REPORT ipcC

Working Group | i The Physical Science Basis

INTERGOVERNMENTAL PANEL oN GliIMaTe change

CO, emissions (billion tonnes CO, per year)
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SIXTH ASSESSMENT REPORT

Working Group | i The Physical Sdence Basis INTERGOVERNMENTAL PANEL on Glim3Te chanee

Human activities affect all the major climate system components, Figure SPM.8
with some responding over decades and others over centuries

a) Global surface temperature change relative to 1850-1900
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SIXTH ASSESSMENT REPORT
WorkingGroupl ¢ ThePhysicebdenc®asis

Across warming levels, land areas warm more than oceans,
and the Arctic and Antarctica warm more than the tropics

+1.53 C +2° C +4° C

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming
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SIXTH ASSESSMENT REPORT
WorkingGroupl ¢ ThePhysicebdenc®asis

Human activities affect all the major climate system components,
with some responding over decades and others over centuries

d) Global mean sea level change relative to 1900
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SIXTH ASSESSMENT REPORT
WorkingGroupl ¢ ThePhysicebdenc®asis

€) Global mean sea
level change in 2300
relative to 1900

Sea level rise greater than
15m cannot be ruled out
with high emissions
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Why net zeroemissionsare needed
assoonaspossiblee

@JPvanYpersele



CO, Concentration and Temperature spiras
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Concentration Spiral pik-potsdam.de/primap-live/ & climatecollege.unimelb.edu.au, Gieseke, Meinshausen. Thx to Ed Hawkins Temperature Spiral pik-potsdam.de/primap-live & dimatecollege.unimelb.edu.au, Gieseke, Meinshausen. Th to Ed Hawkins

CO, Concentration since 1850 and Gobal Mean Temperature irfC relative to 18502 1900
Graph: Ed Hawkins (Climate Lab Bookj Data: HadCRUT4 global temperature dataset
Animation available omttp:



http://openclimatedata.net/climate-spirals/concentration-temperature/

Emissiompathwayscompatiblewith below 1.5° Cwarming:
Global total net CO2 emissions

Billion tonnes of CO,/yr

In pathways limiting global warming to 1.5°C
with no or limited overshoot s well as in
pathways with a high overshoot, CO2 emissions
are reduced to nat zaro globally around 2050.

Four illustrative model pathways
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Non-CO, emissions relative to 2010

Emissions of nen-CO: forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Methane emissions

Black carbon emissions

040 2050

Nitrous oxide emissions

5'C with no or low cvershoot

Pathwarys limiting ghobal warming below 2C
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Paris Agreement: plans naufficient yet!
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UNFCC@ggregateeffect of the intendednationallydeterminedcontributions: an update

http:// unfccc.infresourcédocs/2016/cop22Eng/02 . pdf

Coe, _

O High Cancun pledge scenarios until 2030 with const. policy thereafter (n = 31; Ampere HST P3 in IPCC ARS scenario database) ‘7/‘/0\r ]

L Ranges: Min/max of conditional & unconditional INDC ranges, globally aggregated ]

| max © Delay-2020 (P2) scenarios with >66% likelihood of staying below 2°C (n=6 from IPCC ARS scenario database) ]

| 80% o Immediate’ onset mitigation (P1) scenarios with >66% likelihood of staying below 2°C (n=14 from IPCC ARS scenario database) _

I?n?gian © Delay-2030 (P3) scenarios with >50% likelihood of staying below 2°C (n=21 from IPCC ARS scenario database) 1
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2% Illustrative difference between INDCs and 2°C mitigation scenarios (P1P2) 4
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Thereis hope






Demand and services
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—— options :meg 100 USD tCO,-eq or
less could redice global emissions by
at least half of thé 2019 leve 2031
Mitigation options  potential contribution to
net emission reduction, 2030

1 )

Climate responses and
adaptation options

mitigation

w

Solar
Wind

m Reduce methane from coal, oil and gas

Energy reliability (e.g
diversification, access, slzn ity)

Resilient power systems n

Improve water use efficiency

Bioelectricity (includes BECCS)
Geothermal and hydropower

Nuclear

Fossil Carbon Capture and Storage (CCS)

. -
FeaS I b I I I ty O f Efficient livestock systems n

1 s (mpl.‘and [T nu Reduce conversion of natural ecosystems

C I I m a.te e usféglﬁﬁin"cﬂyﬂggg:;ﬂa:; n“ Carbon sequestration in agriculture

i e R

Agroforestry n n Shift to sustainable healthy diets
Sustainable aquacuiture and fisheries nn Improved sustainable forest management

e u“ Reduce methane and N,0 in agriculture
Integrated coastal zone management n

Coastal defence and hardening nli;';'«['#—’f

responses
and
adaptation,
and potential
of mitigation
In the near-
term

Reduce food loss and food waste

LAND, WATER, FOOD ENERGY SUPPLY

Efficient buildings
Sustainable urban water management n Fuel efficient vehicles
Sustainable land use and urban planning n- Electric vehicles
. Efficient lighting, appliances
Green infrastructure and n n and aqt

- equipment

ecosystem services ' B
¥ Public transport and bicycling
Biofuels for transport
Efficient shipping and aviation

Enhanced health services Avoid demand for energy services
(e.g. WASH, nutrition and diets) nn
g S o Onsite renewables
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Fuel switching
Reduce emission of fluorinated gas
Energy efficiency

Material efficiency

Reduce methane from
waste/wastewater

Construction materials substitution

Risk spreading and sharing n

Social safety nets n

Climate services, including
Early Wamning Systems. n

Disaster risk management “n
Human migration n

Planned relocation and resettlement

Livelihood diversification nn

SOCIETY, LIVELIHOOD
AND ECONOMY
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Enhanced recycling

Carbon capture with
utilisation (CCU) and CCS

Feasibility level and synergies Confidence level in potential feasibility Net lifetime cost of options:
with mitigation and in synergies with mitigation - Costs are lower than the reference - 50-100 (USD per tCO;-eq)
I PCC AR6 SF@SP M . 78. Il High  [H Medium Low ese High e Medium * Low I 0-20 (USD per tC0;-eq) [ 100-200 (USD per tCO:-eq)
Insufficient evidence I 20-50 (USD per tCOz-eq) Cost not allocated due to high

variability or lack of data



ENERGY SUPPLY
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Climate responses and
adaptation options

Energy reliability (e.q.
diversification, access, stgnilit%

Resilient power systems

Improve water use efficiency

Efficient livestock systems

Improved cropland management

Water use efficiency and water
resource management

Biodiversity management and
ecosystem connectivity

Agroforestry

Sustainable aquaculture and fisheries
Forest-based adaptation

Integrated coastal zone management

Coastal defence and hardening

Mitigation options

Potential
feasibil i?z
up to 1.5°C
mitigation

Synergies
with g

Solar
Wind
- n Reduce methane from coal, oil and gas
[oee | oo | Bioelectricity (includes BECCS)

- Geothermal and hydropower

Nuclear
Fossil Carbon Capture and Storage (CCS)

- n Reduce conversion of natural ecosystems
- - Carbon sequestration in agriculture
- n Ecosystem restoration,

afforestation, reforestation
- n Shift to sustainable healthy diets
- - Improved sustainable forest management

- Reduce methane and N,0Q in agriculture
n Reduce food loss and food waste

not
assessed

IPCC AR6 SFRISPM.7a (top

options cos&r’ng 100 USD tCO:-eq or
K less could rediice global emissions b
at least half of the 2019 level by 2030

Potential contribution to
net emission reduction, 2030 & GitCO:-eqlyr

Net lifetime cost of options:

= ;
. Costs are lower than the reference . 50-100 (USD per tCO-eq)
B 0-20 (USD per tC0x-eq) . 100-200 (USD per tCOx-eq)

. 2050 (USD per tC0:-eq) B Cost not allocated due to high
variability or lack of data
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Sixth Assessment Report
WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

Energy

— major transitions are required to limit
global warming

— reduction in fossil fuel use and use of
carbon capture and storage

— low- or no-carbon energy systems

— widespread electrification and
improved energy efficiency

— alternative fuels: e.g. hydrogen and
sustainable biofuels
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Good news: solar & wind energy become cheaper

than fossil fuels
Batteries for passenger

Cost ($2020/MWh)

Photovoltaics (PV) Onshore wind electric vehicles (EVs)
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IPCC WG3 (2022)



IPCC ..

Demand and services

— potential to bring down global
emissions by 40-70% by 2050

— walking and cycling, electrified transport,
reducing air travel, and adapting houses
make large contributions

— lifestyle changes require systemic
changes across all of society

— some people require additional
housing, energy and resources for
human wellbeing
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I Sixth Assessment Report

WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

Transport

— reducing demand and low-carbon
technologies are key to reducing
emissions

— electric vehicles: greatest potential

— battery technology: advances could
assist electric rail, trucks

— aviation and shipping: alternative
fuels (low-emission hydrogen and
biofuels) needed

— Overall, substantial potential but
depends on decarbonising the
power sector.




IPCC ..
Cities and urban areas

- better urban planning, as well as:

- sustainable production and consumption
of goods and services,

- electrification (low-emission energy),

- enhancing carbon uptake and storage
(e.g. green spaces, ponds, trees)

There are options for existing, rapidly growing
and new cities.




IpCC ..
Buildings

— buildings: possible to reach net zero
emissions in 2050

— action in this decade is critical to fully
capture this potential

— involves retrofitting existing buildings
and effective mitigation techniques in
new buildings

— requires ambitious policy packages

— zero energy and zero-carbon
buildings exist in new builds and
retrofits
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WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

I Sixth Assessment Report

Industry

using materials more efficiently, reusing,
recycling, minimising waste; currently
under-used in policies and practice

basic materials: low- to zero-greenhouse
gas production processes at pilot to near-
commercial stage

achieving net zero is challenging







