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greenhouse gases (GHGS)

Issions O

Increased em

® GHG Emissions (GtCO,-eq/yr)
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Greenhouse gas (GHG) emissions resulting
from human activities continue to increase

60

N
w

W
o

1950

NOH'CO]
emissions

CO, from Land
Use, Land-Use
Change and
Forestry
(LULUCF)

CO; from
fossil fuels
and industry

i 1
2000 2019

~

Increased concentrations
of GHGs in the atmosphere

Concentrations of GHGs have increased rapidly since 1850
(scaled to match their assessed contributions to warming over 1850-1900
to 2010-2019)

Parts per million (ppm) 410 ppm CO;

400

350

Carbon dioxide

300

it 1866 ppb CH4
Part bill b
- arts per billion (ppb)
Methan€

1000

500

490 parts per billion (ppb)  Nitrous oxide — 332 ppb N;0

200

f | ' { 1
1850 1900 1950 2000 2019

(IPCC AR6 SYR, Longer Report Fig.2.1a,b) 5
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Human activities are responsible for global warming

¢) Changes in global surface temperature d) Humans are responsible

Observed warming is driven by emissions
from human activities with GHG warming
Global surface temperature has increased by partly masked by aerosol cooling 2010-2019

1.1°C by 2011-2020 compared to 1850-1900 (change from 1850-1900)
g°c 20 20 §°c

1.0 1.0 1.0
0.5 Observed 05
0.2
00 1 I 00
warmest o "
multi-century £ . 3: g 2
0.5 period in more B g U S = 05
than 100,000 = 2 3 5 &
years 2 € X % v B
-1.0 ' . : ) - = g £ c = -0
- — ; o o
1850 1900 1950 2000 2020 g — = kY] S
e E & - © £
/- 5 § 2% 25
2 o g c £
o 8 5 =
e £ =
Ke: ‘ e ‘ @
U T R Y £ 7

(IPCC AR6 SYR, Longer Report Fig.2.1c,d)
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2m temperature change
MIROCS5 / RCP8.5 AORI / NIES /| JAMSTEC
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2100

2m temperature change
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The world at  The world at )‘ The world at The world at
0 +1.5°C '+2°C l c i +4°C
1 | 1 | 1 | 1
Global warming level (GWL) above 1850-1900 i )

a) Annual hottest-day temperature change
< T hange (°C)

Annual hottest day temperature is projected to increase most
(1.5-2 times the GWL) in some mid-latitude and semi-arid
regions, and in the South American Monsoon region.

b) Annual mean total column soil moisture change Projections of annual mean soil moisture largely follow

i projections in annual mean precipitation but also show |
15 ,m = ] change {c) some differences due to the influence of evapotranspiration. |
i e A SR
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¢) Annual wettest-day precipitation change Annual wettest day precipitation is projected to increase | changes may

in almost all continental regions, even in regions where
projected annual mean soil moisture decline.

P change (%)
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a) Risk of I/ = 0% 0.1 1 5 10 20 40 60 80 100%
species losses T o= =

Percentage of animal 'Projected temperature conditions above
species and seagrasses

the estimated historical (1850-2005)
exposed to potentially

‘ Wy *alir | g 5 N T ) @ maximum mean annual temperature H-
dangerous temperature | i 3 - ey Pyl ot T S b P experienced by each species, assuming I GD
conditions'-? ‘ 7 g N - RIS ¥ 4

no species relocation. IJ

Includes 30,652 species of birds,
mammals, reptiles, amphibians, marine
fish, benthic marine invertebrates, krill,
cephalopods, corals, and seagrasses.

55
[ ]

b) Heat-humidity  o0days
risks to
human health Sy

P e / i & e b= Lo N =| . N = | 5

B . & | | | : =m * Ealc K
Historical 1991-2005 1.7-2.3°C 2.4 -3.1°C 4.2 -5.4°C

Days per year where *Projected regional impacts utilize a global threshold beyond which daily mean surface air temperature and relative humidity may induce

combined temperature and  hyperthermia that poses a risk of mortality. The duration and intensity of heatwaves are not presented here. Heat-related health outcomes

humidity conditions pose a risk vary by location and are highly moderated by socio-economic, occupational and other non-climatic determinants of individual health and

of mortality to individuals®  socio-economic vulnerability. The threshold used in these maps is based on a single study that synthesized data from 783 cases to
determine the relationship between heat-humidity conditions and mortality drawn largely from observations in temperate climates.

(IPCC AR6 SYR, Fig.SPM.3a,b)
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¢) Food production 3% 30 25 20 15 -10 3 +3 +10
Impacts

S

s A
- S (DO

gie

= L] - 4 . - -
c1) Maize yield* 1.6 - 2.4°C 3.3-4.8°C 3.9 - 6.0°C
Changes (%) inyield . , ‘ ‘ ‘ N . I
Projected regional impacts reflect biophysical responses to changing temperature, precipitation, solar radiation, humidity, wind, and CO;

enhancement of growth and water retention in currently cultivated areas. Models assume that irrigated areas are not water-limited.

Models do not represent pests, diseases, future agro-technological changes and some extreme climate responses.

4

c2) Fisheries yield®
Changes (%) in
maximum catch ; 3 _
potential o »

0.9-2. 0°C 3.4-5.2°C

SProjected regional impacts reflect fisheries and marine ecosystem responses to ocean physical and biogeochemical conditions such as
temperature, oxygen level and net primary production. Models do not represent changes in fishing activities and some extreme climatic
conditions. Projected changes in thea Arctic regions have low confidence due to uncertainties associated with modelling multiple interacting
drivers and ecosystem responses.

Areas with little or no

N
lll\\

production, or not assessed A , : : ,

#27  Areas with model disagreement

(IPCC AR6 SYR, Fig.SPM.3c)



Sea level rise will continue for millennia, but how
fast and how much depends on future emissions

Sea level rise
greater than 15m
cannot be ruled
out with very
high emissions

a) Sea level rise: observations and projections 2020-2100, 2150, 2300 (relative to 1900)

Unavoidable sea level rise will cause:

Flodding and damages
to coastal infrastructure

Groundwater
salinisation

Losses of coastal
ecosystems and
ecosystem services

These cascade into risks to: livelihoods, settlements, health,
well-being, food and water security and cultural values.

By 2050
A Extreme sea level events that
1 billion  occured once per century will be onaria

people exposed  20-30 times more frequent 7 ’ J
’ very high
high

low
very low

in meters relative to 1900

Global sea level rise

Observed

1
1900 1950 2000 2020

ow-likelihc

instability processe:

{
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d, high-impact storyline, induding ice sheet

under the very high emissions

(IPCC AR6 SYR, Longer Report Fig.3.4a)
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b) Vulnerability of population & per capita emissions per country in 2019 gf‘”[;i';f"o” ‘—\Vulnerability

high 100

i)
<

= more vulnerable Vulnerability assessed on national data.
D[ﬂ: 25 hove 'J,[ genamy Vulnerability differs between and within countries
+ i D per capit and is exacerbated by inequity and marginalisation.
: S—
H SEE
_ R
Ay e 8o
Y 585
fy[nd T os I
o= T >ic
=S
S i |
ST «
T C
H‘l e > .C
10
low 0
0 10 20 30 40 70 80

®/§ 2019 emissions per capita of 180 nations in tons of CO,

BO— AHITDHILE (2019%)

HH

(IPCC AR6 SYR, Longer Report Fig.2.3b)
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® Gigatons of CO,-equivalent emissions (GtCO,-eq/yr)

a) Net global greenhouse

2000

gas (GHG) emissions

2019 emissions were

< net zero

\[ 12% higher than 2010

2020

IR AR — R (32

Implemented policies

2040

. Nationally Determined
: Contributions (NDCs)
-~ range in 2030

lifn ]
It W,
= Yarming

2060

(/'
,77/'(
LCrming
0 2°

to 1.5°¢

2080

C

S

s A
210U

=D < EDTUVRLY

Implemented policies result in projected
emissions that lead to warming of 3.2°C, with
arange of 2.2°C to 3.5°C (medium confidence)

Key

Implemented policies
(median, with percentiles 25-75% and 5-95%)

=== Limit warming to 2°C (>67%)

Limit warming to 1.5°C (>50%)
with no or limited overshoot

= Past emissions (2000-2015)
T Model range for 2015 emissions

. Past GHG emissions and uncertainty for
2015 and 2019 (dot indicates the median)

(IPCC AR6 SYR, Fig.SPM.5a)
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Solar

Wind

Reduce methane from coal, oil and gas
Bioelectricity (includes BECCS)
Geothermal and hydropower
Nuclear

Fossil Carbon Capture and Storage (CCS)

Reduce conversion of natural ecosystems

Carbon sequestration in agriculture

Ecosystem restoration,
afforestation, reforestation

Shift to sustainable healthy diets
Improved sustainable forest management
Reduce methane and N,0 in agriculture

Reduce food loss and food waste

Net lifetime cost of options:

FER(SFIELTEHD,

Potential contribution to

net emission reduction, 2030

&» GtCO; -eqlyr
5

— =

PN

- B (&
NAF AR

— TREXRIFIED

HPH (MR R &

- Costs are lower than the reference . 50-100 (USD per tCO,-eq)
Il 100-200 (USD per tCO:-eq)

Cost not allocated due to high
variability or lack of data

0-20 (USD per tC0O:z-eq)
B 20-50 (USD per tC0O;-eq)

Efficient buildings
Fuel efficient vehicles

Electric vehicles

Efficient lighting, appliances
and equipment

Public transport and bicycling
Biofuels for transport

Efficient shipping and aviation

[EE - B8

Avoid demand for energy services
Onsite renewables

Fuel switching
Reduce emission of fluorinated gas
Energy efficiency

Material efficiency

Reduce methane from
waste/wastewater

Construction materials substitution

FESE

Enhanced recycling

Carbon capture with
utilisation (CCU) and CCS

(IPCC AR6 SYR, Fig.SPM.7a)

N D DERT (]

Potential contribution to
net emission reduction, 2030 & GtCOz-eqfyr

3 4 5

0

% - FEOWE(
/\XL*%ZE&
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Climate Resilient Development

SUERL>UT > MREF

Sustainable Development
Goal (SDG) achievement

&y

-
"

Early action and enabling
conditions create future
opportunities for climate

resilient development

Past conditions
(emissions, climate
change, development)

have incréased warming
and development gaps persist

HRHIRFE D TLIL

Outcomes characterising

development pathways

p-
i \(_’L,QE‘“ (;5(.'
< N
\*\\.\\QLJ Y 4

o ©
QO 6\9
o ) A‘QS‘. :
s \ ]
<O

Low climate risk
Equity and justice

‘ _
"¢‘

S AN S
SR RO HME <
NIERHS

SDG achievement

Prospects for climate
resilient development will
be further limited if global
warming exceeds 1.5°C and
if progress towards the SDGs
is inadequate

High emissions
Entrenched systems

Malada

r-

Adapaion

limits

aaaaaaaa r 73 v ’
Past | Present 2030 2100
conditions  JTGY0] & beyond
|IPCC ARG

Al

<~

/
-

[llustrative ‘shock’ that

disrupts

development

(IPCC AR6 SYR, Fig.SPM.6)
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