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Headline Statements from the Summary

for Policymakers

H19FZ L 5L

B Human Iinfluence has been detected in warming of the
atmosphere and the ocean, in changes in the global water cycle,
In reductions in snow and ice, in global mean sea level rise, and
In changes in some climate extremes. This evidence for human
Influence has grown since AR4. It is extremely likely that human
iInfluence has been the dominant cause of the observed warming
since the mid-20th century.

B Cumulative emissions of CO, largely determine global mean
surface warming by the late 21st century and beyond. Most
aspects of climate change will persist for many centuries even if
emissions of CO, are stopped. This represents a substantial
multi-century climate change commitment created by past,

resent and future emissions of CO.,. .
p 2 LEZS

Tsinghua University
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Global Energy Flows W m™
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a TOA budget
TOA imbalance
0.6x0.4
Observations 340.2+0.1 100.0+2 239.7+£3.3
CMFL’IFE 338.6 96.4 232 .4 (Stephens &, 2012)
(Mean) - 343 (102.2) (238.6)
Max 3437 106.5 2435
b Surface budget

Surface
imbalance

Observations 188+x6 23x3 247 88+10 398+5 345.6x9 0.6x17
CMIP5
Min 181.© 21.1 17.6 78.4 391.9 326.4
(Mean) (190.3) (24.9) (209) (85.8) (397.5) (339.7)

Max 196.2 30.3 27.8 93.6 398.1 347.0



|Id@§ II

e FIL10EMRIFFZTHNICH B GEEPEIEMAE
10-17 Wm2, BERBRXKSHEEZESEEM~ZER
=N AR EIEmM.

e STk D EMMIRR, K105, FERIMEK
b EAITHNEZ. XTFER $mﬁ=%£m
1 &Rk .

® HTiE/KkpiEIM, RSP BARAREEM, XA
8Wm2-

FREL, MIE10FE2IkEEEWZMTTERIA, SBEK

TRERNREBN, MMEREES, MMEERSEEREM.,



ka3

B ESREEHEEHRTSIETHREANINEREE)E TR

(M:w%%mritm%igm*%>%ﬁ&ﬂﬁ

ENMFiEEE (LLENSERTEENE, BUA

Wm23&7R) Zz“‘ T4,

B AEEERTIHELNREXNRESFEITEIES A

LEI_ Exiu'ﬁ[ﬁj] NEFEREREEFAZBES T
T EzEHIHEITITE.

B EAZELAERETHNEAT, B REHEIRA
B5E 9318 .

B EARRESR, BEREBHF—TEN AR T1750%

T, IZ?EIIE%4§1FEEH, EHTRE R — 1S TkES

15{E . G T F 45

(A, o T s gt
RS
Yyenn-”  Tsinghua University

|\| |||

18



Emitted Resulting Atmospheric 2 z _ z z g 2 2 Level of
Clmpsckand Drivers and Responses Emission-based Radiative Forcing by Drivers (W m2) _-oe = o
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Schematic framework of anthropogenic climate change drivers, impacts and responses
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(a) Sequential approach

Emissions & socio-
economic scenarios
1 (IAMs)

(b) Parallel approach

Representative concentration
pathways (RCPs) and levels

2 Radiative forcing

Climate projections

3 (CMs)

Impacts, adaptation
& vulnerability
4 (IAV)
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1 of radiative forcing
b
/ o~
~ .

Climate, atmospheric Emissions & socio-
& C-cycle projections [+;+ economic scenarios
2a (CMSs) b (I1AMs)

W _.+".*

Impacts, adaptation,
vulnerability (IAV) &
3 mitigation analysis
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Product 1:
RCP=
daliverad to
CMC

Product 2: RCP-based
CMC ensembles &
pattarn scaling analyses

Product 5: Integration
of CMC Ensembles
with Mew [AM

Scenarios Available

Product 3: Mew [AM
Scenarios

Product4: Story Lines
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Table 1. Types of representative concentration pathways.

Name Radiative Forcing’ Concentration” Pathway shape
RCPS8.5 <8.5 W/m" in 2100 <~1370 COyeq in 2100 Rising
RCP6 ~6 W/m" at stabilization ~830 COz-eq (at Stabilization without

| after 2100 stabilization after 2100) overshoot

/ ™

ROPA S fi?’f T. a 650 COp-eq (at Stabilization without

- Sﬂﬂﬂ;;;{i E}En stabilization after 2100) overshoot

2 p7y? peak at ~3W/m" before | peak at ~490 CO2-eq before ( N

RCP3-PD 2100 and then decline 2100 and then decline Peak and decline
Notes:

! Approximate radiative forcing levels were defined as £5% of the stated level in W/m’. Radiative forcing values
include the net eftect of all anthropogenic GHGs and other forcing agents.

~ Approximate CO, equivalent (COx-eq) concentrations. The CO,-eq concentrations were calculated with the simple
formula Cone = 278 * exp(forcing/3.323). Note that the best estimate of CO,-eq concentration in 2003 tor long-lived
GHGs only 1s about 455 ppmcwhile the corresponding value including the net effect of all anthropogenic forcing
agents (consistent with the table) would be 375 ppm COx-eq.

*PD = peak and decline.
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Since the industrial revolution, about 375 billion tonnes
of carbon have been emitted by humans into the
atmosphere as carbon dioxide (COJ. Atmosph

rements show that about half of this CO, r
here and that, so fer f
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partners provide the basis for understanding the fate

of CO, that has been emitted to the atm
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Executive summary

Tha latest analysis of abservations from the WMO Global
Atmosphara Watch (GAW) Programmae shows that the
glabally avaragad mola fractions of carban dioxide (CO,J,
mathane {CH,) and nilrous oxide (N,0) reached new highs
in2011, with €O, at 390.820.1 ppmi, CH, 2t 181322 ppb™
and N0 at 324.2:0.1 ppb. These valuss constitute 140%,
259% and 120% of pre-industrial (befora 1750) levels,
respactivaly, The atmospharic increase of CO, from 2010
10201115

10 years. Howavi
greatar than both the ona obsarved from 200 to 2010 and

400
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annual emissions in PgC'" from fossil fuel combustion

andothe industiisl proce sses, the annual atmospheric
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o
and oceans. Th

vecifations, such s E o snd L Nita svens, The
ocean sink is less susceptible to human interference
e

d chain. (The figure

e .
sed on Ballantyne et al,, 2012 and Levi

he past 10 years. i
cm continuad to Incraase at a similar rate 33 obsarvad

long-lived greenhouss gases increased by 30%, with CO,
accounting for about 80% of this increase.

Overview

This eighth WMO/GAW Annual Bulletin reparts on the
atmospharic burdens and rates of changs of the most
important long-lived greenhouse gases (LLGHGS) - carbon
dioxide, methane, nitrous oxide, CFC-12 and CFC-11 - and
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Equilibrium climate  Transient climate

sensitivity (°C) response (°C)
1: BCC-CM1 n.a. n.a.

FMRERATMS, |28ccrecM0 n.a. n.a.
b = 3: CCSM3 2.7 1.5
Fie fi' E .\% Tﬁ_ 2 4: CGCM3.1(T47) 3.4 1.9
( !lﬂ AE & T ‘ﬁ]' ﬁ 5: CGCM3.1(T63) 3.4 n.a.
n) , TEEZ oonmvow n.a 16
ﬁ_t (NssgEpy  7osRoMKac 3.1 1.4

8: ECHAM5/MPI-OM 3.4 2.2

/ﬁ W*ﬁéﬁ_t) y | 9:ECHO-G 3.2 1.7
E %‘ f,E( CO2 j]l] ’fg 10: FGOALS-g1.0 2.3 1.2
= B2y 11: GFDL-CM2.0 2.9 1.6
X_‘l- v 1§ E(J 50 ur‘l H_‘l- 12: GFDL-CM2.1 3.4 1.5

ﬁ —t 1% *u II:EI 13: GISS-AOM n.a. n.a.
E(J ﬁ 1|; 1,[_/' T 14: GISS-EH 27 1.6

15: GISS-ER 2.7 1.5
*E JZW%J& 16: INM-CM3.0 2.1 16
ur,l F- E’J E e T& 'PA 17: IPSL-CM4 4.4 2.1
yj ¥+ g £ H -a:- ﬁ 18: MIROC32 2(hires) 4.3 2.6

19: MIROC3.2(medres) 4.0 2.1
—t IE_" B ﬁ’ 1ﬁ ﬁ 20: MRI-CGCM2.3.2 3.2 2.2
JEZJ# Eggﬁ% 21: PCM 2.1 1.3

22: UKMO-HadCM3 3.3 2.0
23: UKMO-HadGEMA1 4.4 1.9
. (IPCC,2007)




Changes in physical and biological systems and surface temperature 1970-2004
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Cumulative total anthropogenic CO, emissions from 1870 (GtCO5)
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Cumulative total anthropogenic CO2 emissions from 1870 (GtC)

Cumulative emissions of CO, largely determine global mean
surface warming by the late 21st century and beyond.
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Cumulative total anthropogenic CO, emissions from 1870 (GtCO,)
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Limiting climate change will require substantial and
sustained reductions of greenhouse gas emissions.
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Cumulative total anthropogenic CO, emissions from 1870 (GtCO,)
1000 2000 3000 4000 5000 6000 7000 8000

5 I I 1 I 1 1 || | 1
g k|
o
2 |
@
i
—
o i
(es)
2 i
(0] ™
= =
E N
E 18
= o
= ] ©
£
o
c
@© i
o
2
o i
©
g— —— RCP2.6 == Historical
@ == RCP4.5 RCP range ]
= RCPE.O  —— 1%lyr CO,
— RCP8.5 1%/yr CO, range
| , . Fig. SPM.10
0 500 1000 1500 2000 2500

Cumulative total anthropogenic CO, emissions from 1870 (GtC)

Limiting climate change will require substantial and
sustained reductions of greenhouse gas emissions.
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Cumulative total anthropogenic CO, emissions from 1870 (GtCO3)
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Cumulative total anthropogenic CO, emissions from 1870 (GtC)

Limiting climate change will require substantial and
sustained reductions of greenhouse gas emissions.
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