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CO, in the atmosphere and annual emissions (1750-2019)
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GLOBAL TEMPERATURE CHANGE

ol

WWWWW w” HW ‘WIWWI’Mmﬂmﬂﬂm]"F"[ ”

ANOMALY IN °C
COMPARED TO 1951-1980 AVERAGE
DATA: GISS Surface Temperature Analysis, version 4

W @ f @SCOTTDUNCANWX
1980 2000 2020




e M F Rt 5™ LR ¢ (IPCC)

d 2 F fesfor & BERS AR F 3019884
- £ > Tk :'m{*i’ﬁiﬁﬁ’%’i
L ﬁiéfﬂlfp', ’4 e S I

-—_\

Ml’t‘%ﬁ“

RER

TR EDIREATIOF FREF AL G
FIFAL g BB 23R F F032 ~ 3RB-FIRF G %
L Fd B el B R




Carbon dioxide concentration at Mauna Loa Observatory
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Carbon dioxide heats

the atmosphere

Increased levels of carbon
dioxide lead to higher
temperatures in the lower
atmosphere, while the upper
atmosphere gets colder.
Manabe thus confirmed that
the variation in temperature
is due to increased levels of
carbon dioxide; if it was
caused by increased solar
radiation, the entire atmosp-

here should have warmed up.
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Temperature at the surface
fell by 2.28°C when the level
of carbon dioxide halved.

It increased by 2.36°C when
the level of carbon dioxide
doubled.
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Source: Manabe and Wetherald (1967) Thermal equilibrium of the atmosphere with a given
distribution of relative humidity, Journal of the atmospheric sciences, Vol. 24, Nr 3, May.
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Changes in global surface temperature relative to 1850-1900 (IPCC ARG6 Fig SPM.1)

a) Change in global surface temperature (decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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Identifying fingerprints in the climate

Klaus Hasselmann developed methods for distinguishing between
natural and human causes (fingerprints) of atmospheric heating.
Comparison between changes in the mean temperature in relation to
the average for 1901-1950 (°C).

- Observations

== (Calculations that show
the effect of only natural
sources, such as volcanic
eruptions.

= Calculations of the effect
of both natural and
human sources.

' Volcanic eruptions

Observations of changes in temperature (°C)
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Source: Hegerl and Zweirs (2011) Use of models in detection &
attribution of climate change, WIREs Climate Change.
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Changes in Earth's Surface Temperature Distribution
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Data Source: 12-month surface temperature anomaly distributions from Berkeley Earth, relative to 1951-1980 average.
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Global warming is real

Temperature anomalies since 1880 vs. the mean (°O)*
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Year: 2020
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Temperature anomalies

-1.6 over the last 140 years versus
the mean, reveal rapid warming

-2.4 s in the last 50 years.

-3.2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec

htmsowf.e,, mf:bfmm@iﬁhmmmf .°Meonm-2ot§ben from 1880-2015 ‘ E E A G L I




30 2011-2020

20 2090-2100
7 ~ P ;-\. o

1911-1920 |

8 9 10 11 12
\ P+ARRARE o AR AR T R
ARkAEE S, B34

=
N
w
N
ol
»
~



%H—b’*%)m)'g,’, Uy AR B o

VAR
‘AR Sk "J"‘ E’_,TL £ * Brehf ATk



WAL s 4 EB(CCHAA R | HEX R4
1 AAE2 | 406 2021/725]  FaEARMEMEAE
2 1 RARE2 1405 12020/7/16] FimRMERER
3 1 Ed T 404 12021519 AFEEEFILRR
4 1 BN | 403 §2021/514; AFEESERIIRA
5 * 3 40.3 1 2018/7/10 | A2 B IMNE NI
6 #d 4 | 40.2 | 2021/5/15 | FelsEShitEe
z i X & 40.2 | 2020/7/25 2021/07/25 15:00 7
8 £ 1402 | 2004/5/9 |8& . £ MP&"?L‘)
0 | Eddbk | 40.1 |2021/5/20 -
10 x& | 40.0 |2020/7/26 L '
11 | 2%4% | 40.0 | 2020/7/16 | :
12 (@& E; 40.0 §2020/5/10 & .
13 1 2844 1400 {2019/4/10 &

17}
15
13
11
9

SR < REE '
40 6OC > thih B R H

Central Weather Bureau




2020

1897-2020; >35% & F P #«

5P BoP-

B
; 2001~2020# T 3946 % ;

' 20201 % £ 87 -

ok bR E B 358 fhE

~7
-

oA B
> 1897~1920# L 35 7%

Tﬂ"-—l/}'/(j; ’
# 4K

T~~~

2016 % 77=



It S m R EU36 A LA £

FomiEmK36ELLE - BNE
3ARRLE; E‘Efji?&ﬁ?ﬁ[iﬁ?ﬁﬁ

FomiEmEIBELLE - BRNE

3X
F % R2018F 5 AR EBEIEE  FEy
2 d o LR i d BE ;L«?E,’ N i - A
B FIE G T o



5 _#R = 4p

’fn 9*‘/::5‘ %Bﬁ
40.6
= — 32.2
=1 ' 54.4

#1587 55.6

26.7




wR( O)

0 21 2 23 24 25 26 27 2% 29 30
0 18 19 20 21 22 24 25 26 27 28 2
35 018 19 20 22 23 24 25 26 27 29 30
40 18 19 21 2 23 24 25 21 28 29 30
5 19 20 21 22 23 25 26 27 28 29 |3
#9050 19 20 21 2 24 25 26 27 29 30 3l
B 55 19 20 21 23 24 25 26 28 29 30 32
B 6 19 20 22 23 24 25 27 28 29 31 32
B s 20 21 22 2325 26 27 28 30 31 32
(%) 70 20 21 2224 25 26 27 29 30 31 B
75020 21 23 24 25 26 28 29 30 32 33
30020 21 23 24 25 27 28 29 31 32 34
%5 020 22 23 24 26 27 28 30 31 33 34
o 20 22 23 25 26 27 29 30 32 33 34
95 21 22 24 25 26 28 29 31 32 33 35
100 21 22 24 25 271 28 29 31 32 34 35

B AR N TA

i@]NOAA:’ééu,aﬁifi AR AR R T AR AR AR
TR R R T RRARP BT 0§ F a‘%’_é 1%4325: AR R A A
*80%p%F > BRI A gi&@w@; CFEE B R R R F 5
R EX W FHRNIHEL 4 &ng :




~ HAFLFRENED SEULR S

31°C (4p ;R 2 85%) -~ 38°C (4p%t;% & 50% )
1e40°C (AP 4R RE30%) > 4ode B UE B
AREESALF R R R P B A
lﬂ‘"ﬂb f% 4 f’;l);?ﬁ: 0

|
v
>~
@ o .
=y
<l
Rd
i
i3
P



#h T 2 ;P;,;Ea/,i B
£ "':E Ef_ Vs L E
AR W/l (2 ERF)
LSS LI TO Y Y TP
= %ﬁﬁ%&ﬁl’\fgf‘\ﬂmfi :}:% ‘Z\‘/ﬁ‘g@ n 7
d;‘ﬁ_.?‘\ : + ?ﬁ?\fﬂ}%%‘%ﬁ%ﬂ’b}i
”}‘%H’%lm
BOA PR R TR AL | SRR R L 4R
2 B iE m IR
P B DA AEZ T VAT BRI R L~ PR E K
2o MERV B R Av 9 "E R
BRS L S R BRI L
w RAE & Pk 2R E R P!







Frequency and intensity of once-a-decade heatwave events

Global
warming
level

Historical
1850-1900

+1.0C

Present

+1.5C

In 6-11 years

+2.0C
About 30 years

+4.0C
Unlikely this
century

/.E'q_ }i i‘ﬁ r'g ? ikl[‘ { \ﬁ,\ﬁp %’i Increase in

Heatwave heatwave
frequency temperature
+1.2C
+1.9C

+2.6C

+5.1C

Guardian graphic. Source: IPCC, 2021: Summary for Policymakers. Note: The projected year ranges for +1.5C
scenario is using the mean projections for SSPI2.6 and SSP5-8.5. The +2C and +4C scenarios use the mean
projection for S5P2-4.5.



SRR ol UL EFES e S ks U SN
R R~ 2 FR AN E iR
¥ sl oo
LR B R (R SRyl
Hetin ) o

PR3 MAREIRIFE A DR T o A E
2RI ap BT R e




>k T R SR PR R
CEGeErpaiv) s 4 ;a.bt_%fr('g,‘%iﬁ%)
T

A /2

> = 3 ;fq p-SE s o ko)

> F ok { ?Zf&

>R h { T

Departure (°C)

-0.6
1900

5 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 202

© Brian Brettschneider Source: ERSST v.5




BZ 16 AT

O H,O
HY W HO Lo

//
//

Ao

B R e /i—t% N i

8% 1k 1%
HZO HZO HZO H.O
H,O H,O HO0 H,0 '~ HZO
H O HZO HZO Ho H,O H,O
2 H,0 HO HO

ZEL By

AN

R FEH

AN

(0]







© Polizei /dpa/picture alliance



https://www.dw.com/en/flooding-in-germany-before-and-after-images-from-the-ahr-and-eifel-regions/a-58299008
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Frequency and intensity of once-a-decade heavy precipitation

events

Global
warming
level
Historical
1850-1900

+1.00

Present

+1.5C

In 6-11 years

+2.0C

About 30 years

+4.0C
Unlikely this
century

AR ARG o TE ko R AR

Heavy precipitation

frequency

A once-a-decade event ...

... now happens 1.3x a decade

1.5x%

1.7%

2.7X

Increase in
wetness

+6.7%

+10.5%

14.0%

+30.2%

Guardian graphic. Source: IPCC, 2021: Summary for Policymakers. Note: The projected year ranges for +1.5C
scenario is using the mean projections for S5P12.6 and 55P5-8.5. The +2C and +4C scenarios use the mean
projection for S5P2-4.5.
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https://dmap.ncdr.nat.gov.tw/Data

IPCC AR6 WG1 SPM World Drought
World food insecurity severe at 1.5°C more at 2°C

Affected food producing counties labelled
Amazon collapse at 1.5°C

Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming
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Frequency of once-a-decade crop drought events
Global B RARE o apF AN

warming  Crop drought
level frequency

Historical
1250-1900 A once-a-decade event ...
+1.0C
. ... now happens 1.7x a decade
Present

ol
In 6-8 years 2.0x
ool
About 30 years i
ot ||
Unlikely this el

century

Guardian graphic. Source: IPCC, 2021: Summary for Policymakers. Note: The projected year ranges for +1.5C
scenario is using the mean projections for 55P12.6 and 55P5-8.5. The +2C and +4C scenarios use the mean
projection for 55P2-4.5 p>
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ARCTIC SEA ICE IS THINNING...
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Arctic Sea Ice Minimum Volume
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Mean Sea Level (cm)

17 August. 2021
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Change in global annual mean sea level
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Global mean sea level change relative to 1900
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Figure 3. Large urban agglomerations (population >1 M) with at least half of current population on land at least 2 m below high

tide line under median multi-century SLR projections for 2 ®C (red) and 4 °C (blue) warming scenarios.
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Comparing SR15 and AR6 carbon budgets for a 50% and 66% chance of 2C
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