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2 (Objective) The ulti mate objective
stabilization of greenhouse gas concentrations in the atmosphere at a level
that would prevent dangerous anthropogenic interference with the climate
system. &
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Global surface warming (°C)
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Emissions pledges (commitments)
(up to November 2010)

A 31 January 2010 was set under the Accord as an initial deadline for countries
to submit emissions reductions targets. But, UNFCCC Secretary Yvo De Boer
later clarified that this was a "soft deadline." So, Countries continued to submit
pledges past this deadline.

According to an updated analysis by Climate Action Network
(CAN, anon-government organization: see http://www.usclimatenetwork.org),

A 138 countries, including the 27-member EU, are likely to or have
engaged with the accord, representing 86.76% of global emissions

A 8 countries will not engage with the accord, representing 2.09% of
global emissions

A Others are not yet responding.
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Ocean heat content and global average sea level

(E} Change in global average upper ocean heat content
20

(01T 700 10}
1971 2010

(102 J)

.D =

_'H] -

_Eﬂ 1 1 1 1 1
18900 1920 1540 1960 1580 2000

Year (IPCC/WG1/ARS5)

(d) Global average sea level change
200

1901 2010 150 |

100

E
(=
R 5{]_

0.19[0.17t00.21] M
( 1.7[1.5 1.9 mmyr?t)

0

_5{] L L L 1 L L L 1 L L L 1 L L L 1 1 L L 1 L L L
1900 1920 1940 1960 1580 2000

Year

32



E 19 2000

( )
E 1901 2010 : 1.7[1.5 1.9mmyr?
E 1993 2010 : 3.2 [2.8 3.6]mmyrt
E 2.8[2.3 3.4 mmyri( []
1.1mmyr1
0.76mmyr-+
0.33mmyr-?
0.27mmyr-?
0.38mmyr! J— AR5




P | | | |
1900 1920 1940 1960 1980 2000



(pH

Surface ocean CO; and pH
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Global-mean surface temperature (°C)
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Temperature anomaly relative to 1861-1880 (°C)
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CO, emission rates among the Anrlesountries in 1990
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Recent Finding

Emissions are on the high side of past IPCC scenarios
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Latest Finding

Data: CDIAC/GCP/IPCC/Fuss et al 2014
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cLosaL carson Emissions from fossil fuel use and industry

PROJECT

Global emissions from fossil fuel and industry: 36.2 + 2 GtCO, in 2016, 62% over 1990
® Projection for 2017: 36.8 + 2 GtCO,, 2.0% higher than 2016

Data: CDIAC/GCP/BP/USGS

Projection 2017
36.8 Gt CO,
= %8 P A20% (08%-3.0%)
> 36
Ry
8 34. :36.2 Gt CO,
O 32
g 301
)
‘» 281
2 o] 199099
GE.) +1.1%/yr Uncertainty is £5% for
ON 241 one standard deviation
O (IPCC “likely” range)
22

1990 1995 2000 2005 2010 2015

Estimates for 2015 and 2016 are preliminary. Growth rate is adjusted for the leap year in 2016.
Source: CDIAC; Le Quéreé et al 2017; Global Carbon Budget 2017
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GLOBAL CARBON
PROJECT

Breakdown of global emissions by country

COs emissions (Gt CO»/yr)

Emissions from OECD countries are about the same as in 1990
Emissions from non-OECD countries have increased rapidly in the last decade

Dflf.a : COIAC/GCP
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Bunkers

Russia
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Japan
OECD Europe

USA

1960 1970 1980 1990 2000 2010 16

Source: CDIAC; Le Quéré et al 2017; Global Carbon Budget 2017



CO, emissions (Gt CO./yr)

CO, ( /)

Dclata: CDIAC/IGCP

16 ' ‘ ' ' T Projected Gt CO, in 2017
e | All others 15.1
| | A2.3% (+0.5% to +4.0%)
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0
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(GHG):

Total Annual Anthropogenic GHG Emissions by Groups of Gases 1970-2010 (IPCC/WG3/AR5)

[*a)
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GHG Emissions [GtCO_eq/yr]
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(GHG)

E GHG 1970 2010
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E CO,
78

E 1750 2010 CO,
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E 2000 2010 GHG

10 CO, 1 CO.,eqlyr)
E 47% 30 11
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Annual GHG Emissions [GtCO,eq/yr]
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GHG Emission Pathways 2000-2100: All AR5 Scenarios
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| | -~ Full ARS Database Range
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[ 720-1000 ppm COeq
I:l 530-580 ppm COeq K 550 ppm CO.,eq
I 480-530 ppm CO.eq k 500 ppm CO,eq
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== Full AR5 Database Range
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WG3/ARS5

Table SPM.1| Key characteristics of the scenarios collected and assessed for WGIII ARS. For all parameters, the 10th to 90th percentile of the scenarios is shown."? [Table 6.3]

C0.eq Cumulative CO, Change In 00,2q emlsslons _ i
Concentrations emisslons? (GHC0,) comparad to 2010 In [%)* Temperature change {relative to 1850-1300)
In 2100 (€0eq) Subcategories pEselltE:::Euf - Likellhood of staying below temperature
ley ar the 21st cantu
Category label theRCPs | 2011-2050 | 2011-2100 2050 2100 Temperature |—==— sl o
“D"‘r';fl’:;?,““" change (*CY’ (1_5 °c) (z_n °c) 2.0°C a0°c
< 430 Only a lmited numizer of Individual model studies have exploned levals below 420 ppm CO,eq
450 T e LW N P . . - 15-17 More unlikely | C Likely ) Likely
{A30-480) otzl range RCP2E 5501300 6301180 -T2t -41 -118t0 -78 (1.0-28) than Ilkely |
Z,. . . . Maora likaly
(o overshoat B60-1180 | 960-1430 | —S7w-42 | —w7w-73 | 17198 @
00 530ppm (0, (1.2-29)
{4B0-530) T —
i ol [ o1 Ny _ & 7% _ -y 0 e 43
1130-1530 Q00— 1550 5510 -25 114 to -0 (12-33) lkely as
Mo overshoot of - 20-21
- 1070-1450 1240-2240 —47 0 -19 -B110 -39 4 -
530. 580 el : : (14-36 Unilkely | pore unlikely —
( ) Overshoot of n 1750 02100 . o _BE 1.1-23 than llkely™
580 ppm C0.6q 1420-1730 1170-2100 -16in7 -183 to -85 (1.4-36)
(580-650) Total range 1260-1640 | 1870-2440 B2 | —13410-50 [?Ej o
ACP4S —
P — - . 4t 2629 More likely
{B50-720) Total range 1310-1750 2570-3340 -1 1017 -54 10 -21 (1.8-45) Unlikely than not
- - 31-37 Mora unlikaly
- RCPE.D 5701940 1-4940 o 5 -7t .
(T20-1000) Total ranga B 1570-1940 3620499 1810 54 Tt 72 2.1-5.8) Unlikaky* than likely
. - 41-48 More unlikaly
RCPE. 1-2310 5350-7010 i 0 .
=>1000 Total range B.5 1840-2311 3507011 5210 95 7410 178 (2878 Unlikely® Unlikaly than likely

(IPCC/WG3/ARS5)
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Shared Socioeconomic Pathways

SSP1 SSP2 SSP3 SSP4  SSPS Previous

Sustainability Middleof Regional Inequality Fossil-fueled scenarios
the Road Rivalry Development

| €8s |
2 .0
% E 6.0
el 2 . I
5| © 45 [
g 3.4 B
N 26 ]
2.0 CMIP5

RCPs

: Ens: Initial condition ensemble
LTE: Long-term extension

0OS: Overshoot



Total Radiative Forcing

fiseras
S5P1-26
{ 5P1-20

1860 1880 2000 2020 2040 2060 2080 2104
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CO2 () ARG (SSP*s )

* SSP: Shared Socioeconomic Pathways

IlData: SSP dgtabase (IIA§A)/GCP

1 ] 1
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50_ <4 C

land—-use change (GtCO./yr)

Emissions from fossil fuels and

o

net—negative global emissions B

254 . . . . :
1980 2000 2020 2040 2060 2080 2100

( Riahi et al. 2016; IASA SSP Database; Global Carbon Budget 2017)
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Emissions from fossil fuels

26

El)ata: SSP Dlatabase (IIAISA)/GCP

( )

— 50-
%* 2017 Estimate
O i
O 40
O "N
~ 30- NN
> \
.E:U 201 Historical \ \
; 10 N
> i D\
e N
C_U O \\\\ "\HB‘ -
© = .
101 :
- net-negative global emissions N\
—20-
1980 2000 2020 2040 2060 2080 2100

80



81



(1)

Capture) (Storage)
(CCS) . CCS (2005
IPCC
100 99 (
1
2 CO2
3 " (a) (b)
4 CO2

100 65 100



ces)

_ @)
N { o
23 8
B (&)
o © 2
<
| 2
_ 7]
.,,. %
O
u o
. =
H \,
. A
: %
L ] \
3 Y
.
-
-
]
.
.
.

%

(b)

@)

| ol
| —-3:

‘N YA




CO,

pd “".',&7‘. e
L] N . h oS
IS

b} -



(2)

E (Renewable energy):
( )
2011, IPCC)
E CCS :BCCS

(=Bio-energy with carbon and storage)
E Geoengineering

0 SRM¥)

(
0 CDR*¥) - (
.
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* Solar Radiation Management
**  Carbon Dioxide Removal



(INDCs: Intended Nationally Determined Contributions )

E EU: 2030 1990 40%
E : 2025 2005 26—-28% 28%
E *: 2030 2013 26%
E : 2030
2005 GDP
CO2 60-65 %
E : 2025 2005 37%
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2100 WARMING PROJECTIONS aclimate

P . s Acti
Emissions and expected warming based on pledges and current policies Trcat'c?tgr

N
o
o

Warming projected

150 by 2100

Baseline
41-4.8°C

100

Current policies

Global greenhouse gas emissions GtCOe / year

3.1-3.7°C
>0 Pledges
s 2.6-3.2°C
Historical S 2
p s X — - 2°C consistent

wems 0 1.5-1.7°C

5°C consistent

1
1.3-1.5C

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2080 2100
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Global greenhouse gas emissions GtCOe /year

65
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2030 EMISSIONS GAPS

rojections and resulting emissions gaps in
meeting the Paris Agreement’s temperature goals

Current policies

Historical
incl. LULUCF

1990 1995 2000 2005 2010 2015 2020 2025 2030

The "gap” range results only from uncertainties in the pledge projections. Gaps are calculated against the
mean of the benchmark emissions for 1.5°C and 2°C.

Climate
Action
Tracker

Emissions
gaps in 2030

2°C 1.5°C

2°C 16 -20 CGtCO2e

1.5°C 22-26 GtCO2e

Emissions
gaps in 2025
2°C
11-14 GtCOze
1.5°C
14 —17 GECOze
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L4

E 2016 11 4 21 *

E COP22 ( 11 7-18 )
1 CMAL)
E 2018 9 17 (UTC 8 ) 197UNFCCC
2 ( 2016 9 3 )
(2016 11 8 ) 180 ( / /
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A Note: Article 21: “This Agreement shall enter into force on the thirtieth day
after the date on which at least 55 Parties to the Convention accounting in
total for at least an estimated 55 per cent of the total global greenhouse gas
emissions have deposited their instruments of ratification, acceptance,

approvaloraccessioné. 020
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