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Summanry for Policymakears

Introduction

The Workmg Group I contnbution to the IPCC Fourth
Azseszment Report descnibes prosress inunderstanding of
the homan and natural dnvers of climate chanss ! obzerved
chmate chanse, climate processes and atinbufion, and
estimates of projected future climate change. It bmlds
upon past [IPCC assessments and meorporates new findines
from the past =ix vears of research. Scientific progress
since the Third Asseszment Feport (TAR) 1= based upon
large amounts of new and meore comprehensre data
more sophushicated amalyses of data, improvemenftz mn
understandmms of processes and therr simulation m models
and more extensrire exploration of uncertamty ranges.

The baziz for substantrve parasraphs mn thiz Surmmary
for Poheovmakers can be found m the chapter sections
specified m curly brackets.

Human and Natural Drivers

of Climate Change

Changes in the atmosphenc abundance of greenhouse
gases and aerosols, in solar radiation and in land surface
properties after the energy balance of the climate system.
These changes are expressed in ferms of radiative
forcimg, £ which is used to compars how a range of human
amnd natursd factors drive warming or cooling influences
on gicbal chmate. Since the TAR, new observafions and
related modelling of greenhouse gases, solar activity, land
surface properfies and some aspects of aerosols have led
to improvements in the guantitative estimates of radiative
forcing.

Global atmospheric concentrations of carbon
dioxide, methane and nitrous oxide have increased
markedly as a result of human activities since 1750
and now far exceed pre-industrial values determined
from ice cores spanning many thousands of years
(see Figure SPM.1). The global increases in carbon
dioxide concentration are due primarily to fossil fuel
use and land use change, while those of methane
and nitrous oxide are primarily due to agriculture.
{2.3,6.4,7.3}

Carbon diozide 1= the most mportant anthropogenic
ereenhouse gas (see Figore SPMLY). The global
atmosphenic concentration of carbon dicxide has
mcrezsed from a pre-mdustnal value of about 280 ppm
to 379 pprd m 2005, The atmosphenc concentration
of carbon dioxide m 2003 exceeds by far the natoral
range over the last 630,000 vearz (180 to 300 ppm) as
determned from 1ce coras. The anmial carbon diccade
concentration zrowth rate was larger durng the last
10 vears (19953-2003 averaza: 1.9 ppm per vear), than
1t has been since the begmnms of contmmous diract
atmosphenc measurements (19602005 average: 1.4
ppm per vear) although there 15 year-to-vear vanabhty

in growth rates. {23 7.3}

The pnmary source of the mcreased atmosphenic
concentration of carbon diccuide since the pre-mdustral
pencd results from foszil fuel use, with land-uze change
providing another sisnificant but smaller contnbution
Anrmal foszil carbon diccnde amuzzions® merezsed
from an average of 6.4 [6.0to 6 8] GHC (235 [22.0 10
23.0] GC0,) par vear in the 1990: t0 7.2 [6.9 10 7.3]
GHC (26,4 [253 3 10 27.3] GHCO,) per vear 1 20002003
(2004 and 2005 data are mternm eshmates). Carbon
dioxide emissions assoclated with land-uze change

1 Ciimaio change in IPCE usange melers B0 any changs in climaln: ovar ime, whetfar due o nafural variabiifty or a5 3 esul of homan activiey. This usange difers. fom

it intha Unilod Mations Framework Conveniian on Climalo

, whisrn climaia

ruters to 2 change of climats that s atiribuled diecty o Indinectly o

Fruman activity fhat aflers e compaosition of the giobal simosphars and that 1= in adidition o naturl climaie sariability obconsed ower comparabio time pariods.

¥ Raoaing forcig s 3 measurs of e inliuornce that a facior has i afonng e balanoa off iInooming amd oulgoing enaegy Inihs Earih-aimosphens Sysiem and = an
indiax of e mportance of the facior 2= a poleniial cimats change mechanizm. Fosive forcing tends fo warm the murface whille negaiee forcing famds 1o cool i In

fihis. report, mdiaive forcing wilues o for 2005 relaiive to pre-indusinal condiions defined 2t 1750 and oo expressad inowatls por souare. matrs [V m-9). Sea Glios-

sary and Esction 2.2 for furfher dotails.
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CHancEs 1IN GrEENHOUSE GaAsES FroM lce Core are estimated to be 1.6 [0.5 to 2.7) GIC (5.9 [1.8 to

AaND Mooern Data 89] HC0.) per vear over the 1590z, althousgh thesa
estimates have a large uncertammty. {73}

» The global atmoszphenic concentration of methane has
meraased from a pre-industnal value of about 713 ppb
to 1732 ppb mn the early 19%90s, and was 1774 ppb
203, The atmospheric concenfrahon of methane
m 200> exceeds by far the matural range of the last
630,000 vaars (320 to 790 ppb) az daterrmned from ke
cores. Growth rates have declined since the early 1990,
conzistent with total emuzzions (sum of anthropozamc
and natural sources) bemmg nearly constant durms this
penod. It 13 very liksh* that the obsarved merease
m methane concentration 15 due to anthropogemic
activities, predomumantly asnculhme and fossil fosl
use, but relatrve contmbutions from different source

- tyvpes are not well deterrumed {2.3, 7.4}

Carbon Dioxide (ppm)
Radiative Forcing (W m™)

» The global atmosphenic mitrous cude concentrahion
mereased from a pre-mdustnal value of about 270
ppb to 319 ppb m 2003, The growth rate has been
approximatsly constant simee 1980, More than a thard
of all nitrous omide emmz=ions are anthropogemic and
are primanky due to agnculhore. {213, 7.4}

:

Mathane (pph)
Radiative Forcing (W m)

The understanding of anthropogenic warming and
cooling influences on climate has improved since
the TAR, leading to very high confidence’” that the
global average net effect of human activiies since
1750 has been one of warming, with a radiative
forcing of +1.6 [+0.6 to +2.4] W m2 (see Figure
SPM.2). {2.3.,6.5,2.9]

*» The combined radiatrie forcing due to mereases m
carbon dicoade, methane, and mtrows ocade 15 +2.30
[+207 to +2.33] W o2, and s rate of merease
duning the mdusinal era 15 very likelv to have been
unprecedented m more than 10,000 years (see Fizuras

Nitrous Oxide (ppb)

Radiative Forcing (W m™)
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Figure SPM.1. Atmosphenc concentrations of carbon dioxide, 5 i s Sumemary for Poloymakaes, ha hallowing lme have boan w=ad 1o

methane and nitrous oxide over the [sst 10,000 years Jarge icicate the a=sessad Nkelhood, Using sapart judgament, of an oUlcoms: oF
panels) and since 1750 {inset panels] Messurements are shown “mmw*mﬁwmwﬂh
from ice cores (symbaols with different colours for difevent studies) Fa?mm“ﬁmwm lﬂ-;.ﬂr“#ﬂi E';“Tﬂ:luh“m
and stmosphenc samples fred lines] The comespanding radiative datailz).

forcings are shown on the right hand aves of the large panels. ¥ In this Summary for Policymakers the folowing leveks of confidence hawe
{Figure £.4] bean used bo axpress aapart judgemants on e cormciness of tha undary-

Irig sclamca: Wy Wgh oomfidenco mpresents af kast a9 out of 10 dhancs
af baing comect; High configonos mpresents koot an B out of 10 chance of

baing comect soa Box TE. 1]



