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FAQ 1.2, Figure 1. Schematic view of the components of the cimate system, their processes and interactions.
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Climate Variability and Cllmate Change
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(d) The increase in effective radiative forcing since the late 19th century is driven predominantly by warming GHGs and cooling aerosol.
ERF is changing at a faster rate since the 1970s.
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(a) Recent global temperatures are unprecedented in the era of human civilization

The latest decade was warmer than any multi-century period
15 - after the last interglacial, around 125,000 years ago —

Over the last 50 years, global temperature g
has increased at a rate unprecedented in w=p
at least the last 2000 years
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a) Change in global surface temperature (decadal average)
as reconstructed (1-2000) and observed (1850-2020)
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b) Change in global surface temperature (annual average) as observed and
simulated using human & natural and only natural factors (both 1850-2020)
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Observed warming

a) Observed warming
2010-2019 relative to

1850-1900
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c) Contributions to 2010-2019
warming relative to 1850-1900,
assessed from radiative

forcing studies
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(b) Observed and projected warming are stronger over
land than oceans, and strongest in the Arctic
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Changes in Surface Humidity
(a) Trends in 1 surface specific hum|d|ty (Q) (b)
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(f) GPCP V2.3 1980-2019
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Shared socio-economic pathways
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a) Future annual emissions of CO, (left) and of a subset of key non-CO, drivers (right), across five illustrative scenarios
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FAQ 3.3: Are Climate Models Improving?

Yes, climate models have improved with increasing computer power and better understanding of climate processes.

Better model
performance

FAEIETURI RS
RIRFGERH

& Correlation ———————==)

Poorer model
performance

FAQ 3.3, Figure 1
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Skill of models at reproducing observations
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Future emissions cause future additional warming

a) Global surface temperature change relative to 1850-1900

78
5 ssps.g5  very high CO, emissions
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0
-1
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Change in global surface temperature in 2081-2100 relative to 1850-1900 (°C)
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With every
Increment of
global warming,
changes get
larger In
regional mean
temperature

a) Annual mean temperature change (°C)

at 1 °C global warming
Observed change per 1 °C global warming Simulated change at 1 °C global warming

Warming at 1 °C affects all continents and
is generally larger over land than over the
oceans in both observations and models.
Across most regions, observed and
simulated patterns are consistent.

b) Annual mean temperature change (°C) Across warming levels, land areas warm more than oceans, and the Arctic
relative to 1850-1900 and Antarctica warm more than the tropics.
Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming

O 05 1 15 2 25.3=3.5 4 45 5 55 6 6.5 _Z.--->

Change (°C) ———

Warmer
TP = e RS s N DR Ta Figure SPM.5
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With every increment of global warming, changes get larger In
regional mean precipitation

c) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial
. . Pacific and parts of the monsoon regions, but decrease over parts of the
relative to 1850-1900 subtropics and in limited areas of the tropics.
Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming

Relatively small absolute changes - -
> :
Mmay-abpeat a latee 9 cHianges In ¢~ 40 30 20 -10 O 10 20 30 40 -
regions with dry baseline conditions
0,
Drier Change (%) Wetter
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With every increment of global warming, changes get larger Iin
regional mean soil moisture

d) Annual mean total column soil Across warming levels, changes in soil moisture largely follow changes in

moisture change (Standard deviation) Z\r;c;g;:;:ggig;itoilso show some differences due to the influence of

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming

Relatively small absolute changes -

may appear large when expressed e 1.0 .05 0 0.5 1.0 AE =S
in units of standard deviation in dry Chanzelstandard deviation

regions with little interannual . ; g
variability in baseline conditions Drier of interannual variability) Wetter
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Observed, simulated and projected changes compared to the 1995-2014 average in global
surface air temperature through to 2100 differentiated by SSP scenario pathways

Change
in 2100
4 (a) Global surface air temperature )
3 Future (assessed) }
&
2L

Past (observed)

|

1! hat Z i Y7\ T LT

1950 2000 [2000/ [2040/  [2080/
2019] 2059] 2100]
= Past (simulated) ; 5-95% range = Future (SSP1-1.9) mean
Figure TS.8 e T
LN o il e Gt — Future (SSP5.65) mean
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Observed, simulated and projected changes compared to the 1995-2014 average in global ocean
heat content and thermometric sea level through to 2100 differentiated by SSP scenario pathways

Figure TS.8

TIPS aRRe EnanEnaTea

Change

(b) Global ocean heat content and thermosteric sea level in 2100
CMIP6, Emulator | I

Future (assessed) 0.3

|
Past (observed)
0 Past (simulated)

2100

= Past (simulated) ; 5-95% range = Future (SSP1-1.9) mean
- Past (observed) = Future (SSP1-2.6) mean ; 5-95% range
Future (SSP2-4.5) mean
= Future (SSP3-7.0) mean ; 5-95% range
- Future (SSP5-8.5) mean
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Observed, simulated and projected changes compared to the 1995-2014 average in Arctic

September sea ice area through to 2100 differentiated by SSP scenario pathways

Change

10 (c) Arctic September sea ice area in 2100
I I l

g Past (simulated) 4
ILII l_ Pa‘t(w“rv a

(million km?)
o B (o))
:
|
— - 1 -
L=
-y ———————
-~

1950 2000 2050 2100

(Year)
= Past (simulated) ; 5-95% range = Future (SSP1-1.9) mean
: - Past (observed) = Future (SSP1-2.6) mean ; 5-95% range
FIgU re TS.8 = Future (SSP2-4.5) mean

PR, _( SR \ = Future (SSP3-7.0) mean ; 5-95% range
p—— = = #=4 o0 2= S[E SHE N7 L
T LI P R e A S E — Future (SSP5-8.5) mean
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Observed, simulated and projected changes compared to the 1995-2014 average in global
land precipitation through to 2100 differentiated by SSP scenario pathways

Ch
(d) Global land precupltatlon _ -1'" ;1" og:

207

E Future (CMIP6)

1950 2000 2050 2100
(Year)

= Past (simulated) ; 5-95% range = Future (SSP1-1.9) mean
: - Past (observed) = Future (SSP1-2.6) mean ; 5-95% range
Fi gure 15.8 - Future (SSP2-4.5) mean

- = Future (SSP3-7.0) mean ; 5-95% range
TI r'||'I zféﬁﬁ*&*@&ﬁ%ﬂé@@ﬁﬂ ﬁﬂ:‘* — Future (SSP5-8.5) mean
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(a) Global land monsoon precipitation index A (b) NHSM Circulation Index
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FAQ 4.3: Climate change and regional patterns
Climate change is not uniform and proportional to the level of global warming.

Warming will be stronger in the Arctic, Precipitation will increase in high latitudes, the tropics
on land and in the Northern Hemlsphere and monsoon reglons and decrease in the subtroplcs

164
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163 Ek
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FAQ 4.3, Figure 1
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Recent and Future Changes in Ocean: Marine Heatwave

Change
(a) Marine Heatwaves ln 2100
15 | Future (CMIP6)
,g | )
=10 | -
88
8 ® |
2 GAS ol
- Past (observed)

Past (simulated)

1850 1900 1950 2000 2050 2100

(Year)
i — Past (simulated) = Future (SSP1-2.6) mean ; 5-95% range
Figure TS.11 ~= Past (observed) = Future (SSP2-4.5) mean

P S s s s A = Future (SSP3-7.0) mean 5-95% range
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Recent and Future Changes in Ocean: Atlantic Meridional Overturning Circulation

(b) AMOC
51

Past (simulated)

I .
Past (observed)

Change
in 2100
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g 25
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Recent and Future Changes in Ocean: Dissolved Oxygen

Change
5(c) Dissolved oxygen (100-600 m) in 2100
|

Past (simulated) Past (observed)
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Recent and Future Changes in Ocean: Ocean Acidification

Change
5 (d) Ocean acidification in 21090

i Past (observed)
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’f ' low acidity
3 .
7.8 high acidi .
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Recent and Future Changes In ice sheets: Greenland and Antarctic
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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
m

2 Global Mean Sea Level Change

15 Low-likelihood, high-impact storyline,
including ice sheet instability
1 processes, under SSP5-8.5——> .-°
SSP5-8.5
’ SSP3-7.0
SSP2-4.5
SSP1-2.6
0.5 SSP1-1.9
0
1950 2000 2020 2050 2100
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¢e) Global mean sea
level change in 2300
relative to 1900

Human activities affect all the major climate

system components with some responding
over decades and others over centuries

Global Mean Sea Level Change

d) Global mean sea level change relative to 1900
m

Figure SPM.8
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Every tonne of CO, emissions adds to global warming

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)

°C
3
SSP5-8.5
The near linear relationship .
2.5 7 between the cumulative S EY B
CO, emissions and global SSP2-4.5 7
| warming for five illustrative
5 scenarios until year 2050 SSP1-2.
SSP1-1.9 /
1.5
1
Historical global
warming
0.5
Cumulative CO, emissions since 1850
0

2000 3000 4000 4500 GtCO,

2390 Gt CO2 Figure SPM.10
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Future cumulative
CO, emissions differ

l I SSP1-1.9 .
I _| ——— SSP1-2.6 across scenarios, and
| | N S Y SSP2-4.5 determine how much
| |__\— SSP3-7.0 warming we will
[ I . e SSP5-8 5 experience
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9 HISTORICAL PROJECTIONS

g Cumulative CO, emissions between 1850 and 2019 Cumulative CO, emissions between 2020 and 2050
SSP5-8.5

The near linear relationship
2.5 between the cumulative SSESL0
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Global warming between

1850-1900 and 20102019 Historical cumulative CO: emissions from 1850 to 2019 (GtCO>)
(°C)
1.07 (0.8-1.3; likely range) 2390 (£ 240; likely range)
Approximate Additional . . - Global Remaining carbon budget We are currently emitting about
global global Sl N SUOn Pt warming since 2021+, GtCO, 41.5 GtCO, each year. @

warming warming from the beginning of 2020 (GtCOy) pre-industrial (66% chance of success) { 22
relative to relative to year
1853;;1900 20 1‘?;3101 9 Likelihood of limiting global warming 2.0°C

to temperature limit*(2)

temperature temperature S
limit °C)*(1) | lmit(°C) | 17% 33% 50% 67% _ 83%

So, at current rate of production, that
means that we have approximately:

15 043 900 650 500 400 300 1.5°C

1.7 0.63 1450 1050 850 700 550 S ks

2.0 0.93 2300 1700 1350 1150 900 For a 66% chance to keep warming to 1.5°C, the 9
amount of CO, emissions that can be released in the years left

atmosphere is about 360 GtCO,. For a 66% chance of
staying below 1.7°C, it is about 660 GtCO,.

Ta b I e S P M . 2 Source: BP, Global Carbon Project, IPCC, CTl analysis, 2021 2 & C 2 7 y rs @arbon Tracker

BP, Global Carbon Project, IPCC, CTI Analysis (2021 update)
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CO2 HEmX

Carbon dioxide (GtCO,/yr)
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Figure 5.2
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(a, b) Carbon uptake response to CO,
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Box TS.5 Figure 1

(c) Carbon-Cycle Climate Feedbacks

Land carbon response to CO,

Ocean carbon response to CO,

(c,d) Carbon uptake response to cllmate warming

-20-10 0 10

—05 0.0
kgCm=2°C™!

1.0

Mean [5-95% range]
-0.78 [-1.28 to -0.28)
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Land carbon response to climate O permafrost feedback 0.25 [-0.03 to 0.54]
Ocean carbon response to climate 0.08 [0.04 to 0.12]
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(a) Atmosphere to ocean carbon flux
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(b) Atmosphere to land carbon flux
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Airborne fraction, AF (%)
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The proportion of CO, emissions taken up by land and ocean carbon sinks
is smaller in scenarios with higher cumulative CO, emissions

Total cumulative CO, emissions taken up by land and oceans (colours) and remaining in the atmosphere (grey)

under the five illustrative scenarios from 1850 to 2100
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