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Why the IPCC ?
Established by WMO and UNEP in 1988

to provide policy-
makers with an
objective source of
Information about

e causes of climate
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Role of IPCC

"The IPCC does not carry out research nor
does it monitor climate related data or other
relevant parameters. It bases its assessment

mainly on peer reviewed and published
sclientific/technical literature."

(source: www.ipcc.ch)




IPCC Reports are

policy-relevant,
NOT
policy-prescriptive




IPCC Working Groups & Task Force

Working Group | - "The Physical Science Basis"

Working Group Il - "Impacts, Adaptation and
Vulnerability"

Working Group |1l - "Mitigation of Climate
Change"

Task Force on National Greenhouse Gas

Inventories (source: www.ipcc.ch)
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The evolving perspective - IPCC
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IPCC Products

Assessment reports provide a comprehensive picture of the
present state of understanding of climate change (1990 — 1995
— 2001 - 2007).

Special reports address and assess ey,
a specific issue (e.g. Ozone layer, Land AND WATER
use, Technology transfer) A T
Methodology reports provide ;
methodologies for national greenhouse gas
inventories and are used by

Parties to the UNFCCC to prepare their
national communications

Technical papers focus on a specif topic drawing material from
other IPCC reports




IPCC writing cycle (4 years, 1250 authors, 2500
expert reviewers)

Plenary decides table of content of reports

Bureau appoints world-class scientists as
authors, based on publication record

Authors assess all scientific literature
Draft - Expert review (+ Review editors)

Draft 2 (+ Draft 1 Summary for Policy Makers
(SPM) - Combined expert/government review

Draft 3 (+ Draft 2 SPM)- Government review
of SPM

Approval Plenary (interaction authors -
governments) - SPM and full report

Jean-Pascal van Ypersele
(vanypersele@astr.ucl.ac.be)






Key messages from the
IPCC WG1 Report (1)

Certain:

Emissions resulting from human activities are
substantially increasing the atmospheric
concentrations of the greenhouse gases: CO2,
CH4, CFC, and N20

Calculated with confidence:

Under the business as usual scenario, temperature
will increase by about 3°C by 2100 (uncertainty
range: 2 to 5°C), and sea level will increase by
60 cm (uncertainty range: 30 to 100 cm)

Jean-Pascal van Ypersele
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Key messages from the
IPCC WG1 Report (2)

With an increase in the mean temperature,
episodes of high temperature will most
likely become more frequent

Rapid changes in climate will change the
composition of ecosystems; some species will
pe unable to adapt fast enough and will
necome extinct.

_ong-lived gases (CO2, N20 and CFCs) would
require immediate reduction in emissions
from human activities of over 6020 to
stabilise their concentration at today’s

ean-rasca n persele
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Oops...

... this was from the IPCC first
assessment report, published 19 years

ago (1990)

Was anybody really listening?

Jean-Pascal van Ypersele
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Some Highlights of the IPCC Working
Group I, Il, and 111



Twenty Years after the
birth of IPCC:

e The science IS now
[Clobal meanemperetire well established.

.::5 e The political

[“i; engagement is stronger.
2T _ & e Climate change is

) "[:'-3- 13'50 léBD ].EIIEIEI l‘_:;ZlJ 1‘:-;'40 lEIIEI:I l‘E;EO P_C:'Cl'ﬂ_llz more tha‘n an

N e environmental iIssue

5 0,177+0.052
== Smoothed series 50 0.128+0.024
100 O.0M820018

[ 5-95% decadal errar bars :

Source: IPCC WGI AR4 * The warming continues



A Progression of Understanding: Greater and Greater

Certainty in Attribution
FAR (1990): 10
“unequivocal detection |
not likely for a decade”

SAR (1995): “pbalance
of evidence suggests
discernible human
influence”

TAR (2001): “most of
the warming of the
past 50 years is likely
(odds 2 out of 3) due
to human activities”

AR4 (2007): “most of

Temperature anomaly (°C)
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Y
the warming is very = FAR

likely (odds 9 out of 10)
due to greenhouse
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Cycle du carbone

partie II Atmosphere
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Cycle du carbone

partie II Atmosphere
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|PCC

TAR (2001):

Atmospheric Greenhouse Gases

Sulfate Aerosols

Temperature

360

CO2

320
(ppm)

280

THE HUMAN INFLUENCE ON ATMOSPHERE & CLIMATE
(IPCC/WGH1: Climate Change 2001, SPM & Chapters 2, 3, 4, 5, 9)

— ol

Iﬁv‘v = s SV SRy By, bt

— CARBON DIOXIDE

L

1750 — METHANE
CHy
1250
(ppb) |-
750 fm
L ! ! ! !
1000 1200 1400 year 1600 1800 2000
q) T T T
&)
RS 200 |- SULFUR
©
3
= Sulfate
[¢h]
% 100
c (mg SO4 |
o / ton ice)
0 1 1 1
+1.0 T T T T
S TEMPERATURE (NH & Global)
S 405+
S T |
S 0.0 4 o l i I
& i el O L L gl il
: (OC) T ! 7™ ‘ ”‘T ey ‘ ‘ u 'vm' % ‘ N\ ,““r“‘ i |;"““‘lr L“H.h"“““.._"'\ il “;h“ﬂﬁ ; ]1 \h
g’ - 05_ W
[N il
<
© - 10 1 1 1 1
1000 1200 1400 1600 1800 2000

year

ARA4:

+6.4°C

“+5.8°C

+
A

+
N
_|Erojected Temperature increase (°C)

1 +0

2100

1.4°C, | 1oc



Table TS.3. (lower) Examples of global impacts projected for changes in

climate (and sea level and atmospheric CO, where relevant)

Increased water availability in moist tropics and high latitudes ! }

Decreasing water availability and increasing drought in mid-latitudes and semi-arid low latitudes 2

WATER
: 3 3 Additional people
0.4 to 1.7 billion > 1.0 to 2.0 billion 1.1 to 3.2 billion with increased. iy
> water stress
Increasing amphibian About 20 to 30% species at inc- Major extinctions around the globe
extinction 4 reasingly high risk of extinction 4
ECOSYSTEMS Increased coral bleaching 5 Most corals bleached® Widespread coral |'ncal'talit:¢v6
I g g hifts and wildreTRE R Terrestrial biosphere tends toward a net carbon source, as: 8
ncreasing species range shifts and wildfire ris! ~15% ~40% of ecosystems affected
Low latitudes 3 5
Cro Decreases for some cereals All cereals decrease
FOOD roductivits
P Increases for some cereals’ Decreases in some regioneag

Mid to high latitudes

Increased damage from floods and storms'?

COAST About 30% loss

of coastal wetlands11

gg:;i::'ﬁﬂf;ﬂ';'i:;ﬁ’;:g 0to3million'2 2 to 15 million 12

Hl
dv 11D O0dl

Increasing burden from malnutrition, diarrhoeal, cardio-respiratory and infectious diseases'°

HEALTH Increased morbidity and mortality from heatwaves, floods and droughts 14
Changed distribution of some disease vectors '° - Substantial burden on health services'®
Local retreat of ice in Long term commitment to several Leading to reconfiguration
SINGULAR Greenland and West metres of sea-level rise due to ice ’ of coastlines world wide and
Antarctic 17 sheet loss 17 inundation of low-lying areas!®
EVENTS

Ecosystem changes due to weakening of the meridional overturning circulation®-

0 1 2 3 4 5°C

Global mean annual temperature change relative to 1980-1999 (°C)
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Reasons for concern (TAR-2001)

TAR Reasons For Concern

5
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3
2
Positive or
Negaftive
Market 1
Negative Impacts;
for Some Majority
Regions; of People
Risks to Positive Adversely Very
Some Increase for Affected Low .
0.6
Risks to Risk of Distribution  Aggregate  Risks of Large
Unique Extreme of Impacts Impacts Scale
and Weather Discontinuities

Threatened Events



Reasons for concern (Smith et al, 2009, PNAS, based on AR4-2007)
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Stabilisation levels and equilibrium
global mean temperatures
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Figure SPM 8. Sabilization scenario categories as reported in Figure SPM.7 (coloured bands) and their
relationship to equilibrium global mean temperature change above pre-industrial, using (i) “ best estimate” climate
sensitivity of 3° C (black linein middle of shaded area), (ii) upper bound of likely range of climate sensitivity of
4.5° C (red line at top of shaded area) (iii) lower bound of likely range of climate sensitivity of 2° C (blueline at
bottom of shaded area). Coloured shading shows the concentration bands for stabilization of greenhouse gasesin
the atmosphere corresponding to the stabilization scenario categories. The data are drawn from AR4 WGI, Chapter

10.8.
B e IPCC




WHld 2 Errissions (GO

The lower the stabilisation level the
earlier global emissions haveto go
down
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Contribution of Working Group |11 tothe
Fourth Assessment Report of the | PCC,

 Technical Summary, page 39:

Table TS.2 Classification of recent (Post-Thind Assessment Repovt) stablization scenarins accarding fo different stabilization fangefs and afemative stabilzation metrics [Tabke 3.5]

Global mean temperature
increase above pre-industrial Change in global
Additional at equilibrium, using C0, emissions
radiative co, COs-2q “best estimate” Peaking in 2050 MNo. of
forcing concentration | concentration climate sensitivitya), b) year for COy (% of 2000 assessad
Category W/m2) {ppm) () (" C) emissionss) emissions)s) scenarios
I 2.5-3.0 350-400 445-490 2.0-2.4 2000 -2015 -85 to -50 5]
Il 3.0-3.5 400-440 490-535 2.4-2.8 2000 - 2020 =60 to -30 18
i 3.5-4.0 440-485 535-590 2.8-3.2 2010 - 2030 -30to +5 21
I 4.0-5.0 485-570 580-710 3.2-4.0 2020 - 2060 +10 1o +60 118
W 5.0-6.0 570-660 710-855 4.0-4.9 2050 - 2080 +25 1o +B5 a
W 6.0-7.5 G60-7a0 B55-11.30 4.9-6.1 2060 - 2020 +80 to +140 5
Tatal 177

Motes:

a)  Mote that global mean temperature at equilibrium is different from expected global mean temperatures in 2100 due to the inertia of the climate system.

Bl The simple relationships Teq = Tzuooe * INC0]/27EYINEZ) and AQ =525 = In ([C0L)278) are used. Mon-lingarities in the feedbacks (including .9., ice cover and
carbon cyele) may cause time dependance of the effective climate sanaitivity, as well as leading to larger uncertainties for graater warming lavals, The best-astimate
climate sensitivity (2 *C) refers to the most likaly value, that is, the mode of the climate sensitivity POF consistent with the WGl assessment of climate sensitivity and
dranen from additional consideration of Bow 10.2, Figure 2, in the WGI AR4.

£ Ranges corregpond to the 15% to B85t parcentile of the Post-Third Assessment Report (TAR) scenario distribution. COsemissions are shown, so multi-gas sconarios
can be compared with CO-only scenarios.

Mote that the classification nesdsto be usedwith cara. Each category includes a range of studies going from the upper to the lower boundary. Tha classification of studias

was done on the basis of the reported targets (thus including modelling uncetaintizs). In addition, the relationship that was usad to relate differant stabilization metrics

iz al=o subject to uncertainty (sss Figura 2,161



Contribution of Working Group |11 tothe
Fourth Assessment Report of the | PCC,

Chla)pter 13, page 776: (cité en note de bas de page dansla “feulle deroute de
Bali

Eox 13.7 The range of the difference between emissions in 1980 and emission allowances in 2020/2050 for
various GHG concentration levels for Annex | and non-Annex | countries as a groupa

Scenario category Reglon 2020 2050
A-450 ppm CO,-eqt Annex | —25% to —40% -80% to 95%
Mon-Annex | Substantial deviation from baselineg in Substantial deviation from baseline in all

Latin America, Middle East, East Asia and regions
Centrally-Planned Asia

B-550 ppm C0,-aq Annex | -10% to -30% -40% to -90%
Mon-Annex | Deviation from bassling in Latin America and | Deviation from basaline in most regions,
Middl= East, East Asia especially in Latin America and Middle East
C-850 ppm C0,-ag Annex | 0% to -25% -30% to -80%
Mon-Annex | Baseline Deviation from baseline in Latin America and

Micdle East, East Asia

Motes:

a The aggregate range is based on multiple approaches to apportion emissions betweaen regions (contraction and comvergences, multistage,
Triptyich and intensity targets, among others). BEach approach makes different assumptions about the pathway, specific national efforts
and other variables. Additional extreme cases — inwhich Annex | undertakes all reductions, or non-Annex | undertakes all reductions — are
not included. The ranges presented here do not imply political feasibility, nor do the results reflect cost variances.

B Only the studies aiming at stabilization at 450 ppm CO.-eq assume a (temporary) overshoot of about 50 ppm (See Den Elzen and
Meinshausen, 2006).

B IPCC



Some of the Challenges

Improve policy-relevance, without becoming
policy-prescriptive

Innovate to allow easier « updating »
Improve quality and readability

Provide elements of answer to difficult/new
questions

Integrate Synthesis Report « design » In the
scoping process from the start

Improve collaboration between WG
Improve developin% countries participation

Jean-Pascal van Ypersele
(vanypersele@astr.ucl.ac.be)



Coming IPCC Products

2010: Special report on Renewable
Energy Sources and Climate Change
Mitigation

2011: Special Report on Managing the
RIsks of Extreme Events and Disasters
to Advance Climate Change Adaptation

2013: AR5 WG report (physical
sclence)

2014: AR5 WG (Impacts &
Adaptation), WGIII (Mitigation),
Synthesis Report

Jean-Pascal van Ypersele
(vanypersele@astr.ucl.ac.be)



New accents in AR5

Future changes in climate, impacts
and socio economic conditions

based on new scenarios currently
prepared by the scientific community

Focus on response measures in an
Integrated manner

Economics of vulnerability and
adaptation

Regional changes in climate and its
impacts

Jean-Pascal van Ypersele
(vanypersele@astr.ucl.ac.be)



Useful links:

WWW.Ipcc.ch : IPCC

www.climate.be/vanyp : my slides and
other documents, including the PNAS paper)

My e-mail: vanyp@climate.be

Jean-Pascal van Ypersele
(vanypersele@astr.ucl.ac.be)
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