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Why$the$IPCC$?$
$

$$$$$to$provide$policy3makers$
with$an$objec<ve$source$of$
informa<on$about$$$

•  causes$of$climate$change,$$

•  poten<al$environmental$
and$socio3economic$
impacts,$

•  possible$response$op<ons$
(adapta<on$&$mi<ga<on).$$

$
WMO=World$Meteorological$Organiza<on$

UNEP=$United$Na<ons$Environment$
Programme$$$

$

Established by WMO and UNEP in 1988  
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Inter3governmental$Panel$on$Climate$Change$(IPCC):$
Organiza<on$Structure$

•  IPCC$plenary$comprises$of$
all$countries$in$the$world$

•  IPCC$Bureau$comprises$of$
34$elected$members;$IPCC$
elects$its$Bureau$every$6>7$
years$

•  3$Working$Groups$&$a$
Task$Force$on$National$
Greenhouse$Gas$
Inventories$

•  Authors,$Contributors,$
Reviewers,$Review$
Editors$
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IPCC$Assessment$Reports$

FAR 1990 
 

SAR 1995 
 

TAR 2001 
 

AR4 2007 
 

AR5$WGII$2014$AR5$WGI$2013$ AR5$WGIII$2014$



AR5 is the best ever 
•  Better integration of Mitigation and Adaptation 
•  Improved risk-management approach 
•  Evolving away from the non-mitigation SRES 

scenarios (SRES= Special Report on Emission Scenarios, 2000) 

•  Special effort to provide regional information 
when available 

•  Sustainable development & equity aspects  
•  More comprehensive treatment of economic 

aspects, and of cross-cutting issues 
•  Emerging issues handled (acidification, …) 
•  Better handling & communication of 

uncertainties 
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What is happening in the 
climate system? 

What are the risks?  

What can be done? 
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AR5$WGII$2014$

AR5$WGI$2013$

AR5$WGIII$2014$
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Key messages from IPCC AR5 
•  Human influence on the climate system is clear 
•  Continued emissions of greenhouse gases will 

increase the likelihood of severe, pervasive and 
irreversible impacts for people and ecosystems 

•  While climate change is a threat to sustainable 
development, there are many opportunities to 
integrate mitigation, adaptation, and the pursuit 
of other societal objectives 

•  Humanity has the means to limit climate change 
and build a more sustainable and resilient future 

 



(Lüthi et al.,2008, NOAA) 

+30% 

2014 

The concentrations of CO2 have increased to levels 

unprecedented in at least the last 800,000 years. 
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AR5 SYR SPM 



IPCC AR5 Synthesis Report 

Sources of emissions 
Energy production remains the primary driver of GHG emissions 

35% 24% 21% 14% 6.4% 

2010 GHG emissions 

Energy Sector 

Agriculture,  
forests and  

other land uses 

Industry Transport 
Building  
Sector 

AR5 WGIII SPM 



Figure SPM.1a  Surface Temperature 
Observed globally averaged combined land and ocean surface temperature anomaly 1850-2012 

All Figures © IPCC 2013 



Since 1950, extreme hot days and heavy 
precipitation have become more common 
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There is evidence that anthropogenic influences, including increasing 
atmospheric greenhouse gas concentrations, have changed these 

extremes!
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Oceanic$uptake$of$CO2$has$resulted$in$acidifica<on$of$the$ocean$

The$pH$of$ocean$
surface$water$has$
decreased$by$0.1$(high$
confidence),$
corresponding$to$a$
26%$of$increase$in$
acidity,$measured$as$
hydrogen$ion$
concentration$

AR5 SYR; AR5 WG1  SPM.4b 
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Impacts$are$already$underway$

•  Tropics$to$the$poles 
•  On$all$continents$and$in$the$ocean 
•  Affecting$rich$and$poor$countries (but the 

poor are more vulnerable everywhere) 

AR5 WGII SPM 



RCP Scenarios: Atmospheric CO2 concentration!

AR5, chapter 12.  WGI!

Three stabilisation scenarios: RCP 2.6 to 6 
One Business-as-usual scenario: RCP 8.5 



Only the lowest (RCP2.6) scenario maintains 
the global surface temperature increase above 
the pre-industrial level to less than 2°C with at 

least 66% probability 
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RCP 2.6 (annual) RCP 8.5 (annual) 

IPCC 2013: Atlas of Global and Regional Climate Projections 

Changes in Eastern Asia (2081-2100) 
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+19 cm 

52 to 98 cm 

Sea Level  



Risk$=$Hazard$x$Vulnerability$x$Exposure$
$(Katrina$flood$vic<m)!

AP!Photo!'!Lisa!Krantz!(h1p://lisakrantz.com/hurricane'katrina/zspbn1k4cn17phidupe4f9x5t1mzdr)!
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Potential Impacts of Climate Change 

Food$and$water$shortages$

Increased$poverty$

Increased$displacement$
of$people$

Coastal$flooding$

AR5 WGII SPM 





Widespread impacts attributed to climate 
change based on the available scientific 

literature since the AR4 (IPCC, AR5, SYR, Fig. SPM.4)  
)  



Food Production Systems and Food 
Security : Observed Impacts  

IPCC, AR5, WG II, Chap. 24, p.1343 
 

In Japan, where mean air temperature rose 
by about 1oC over the 20th century, effects of 
recent warming include phenological changes 
in many crops, increases in fruit coloring 
disorders and incidences of chalky rice 
kernels, reductions in yields of wheat, barley, 
vegetables, flowers, milk, and eggs, and 
alterations in the type of disease and pest 
(high confidence in detection, high confidence 
in attribution; Sugiura et al., 2012).  



ALREADY OCCURRING 
ADAPTATION IS 



IPCC, AR5, SPM, Figure SPM.8  

Regional key risks and potential for risk reduction 
 through adaptation 



IPCC, AR5, SPM, Figure SPM.8  



IPCC, AR5, SYR, SPM.8  

Regional key risks and  
potential for risk reduction: Asia 

Floods Heat-related 
Mortality 

Drought>$
Related$
$food/water$$
shortage$



Future food supply and demand  

IPCC, AR5, WG II, Chap. 24, p.1345 
 

Rice is a key staple crop in Asia and 90% or 
more of the world’s rice production is from 
Asia. An Asia-wide study revealed that climate 
change scenarios (using 18 GCMs for A1B, 
14 GCMs for A2, and 17 GCMs for B1) would 
reduce rice yield over a large portion of 
the continent (Masutomi et al., 2009). The 
most vulnerable regions were western 
Japan, eastern China, the southern part of 
the Indochina peninsula, and the northern 
part of South Asia.  



WITH CONTINUED  
HIGH EMISSIONS 

INCREASE 

RISKS OF  
CLIMATE CHANGE 



AR5,$WGII,$Box$SPM.1$Figure$1$$

Reasons for concern 





Cumulative emissions of CO2 largely determine global mean 
surface warming by the late 21st century and beyond. 

Fig. SPM.10 
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Fig. SPM.10 

Limiting climate change will require substantial and 
sustained reductions of greenhouse gas emissions. 
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The window for action is rapidly closing 
65% of the carbon budget compatible with a 2°C goal is already used 
NB: this is with a probability greater than 66% to stay below 2°C 

Amount Used 
1870-2011: 

 1900 
GtCO2 

Amount  
Remaining: 

1000 
GtCO2 

Total Carbon  
Budget: 

2900 GtCO2 

AR5 WGI SPM NB: Emissions in 2011: 38 GtCO2/yr 



IPCC AR5 Synthesis Report 

Stabiliza<on$of$atmospheric$concentra<ons$requires$moving$away$from$the$
baseline$–$regardless$of$the$mi<ga<on$goal.$

~3°C!

Based!on!Figure!6.7! AR5 WGIII SPM 
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Emissions$scenarios$leading$to$GHG$concentra<ons$in$2100$of$
about$450$ppm$CO23eq$or$lower$are$likely&to$maintain$warming$
below$2°C$over$the$21st$century$rela<ve$to$pre3industrial$levels$

Summary for Policymakers

22

SPM

Table SPM.1 |  Key characteristics of the scenarios collected and assessed for WGIII AR5. For all parameters the 10th to 90th percentile of the scenarios 
is shown a. {Table 3.1}

CO2-eq Con-
centrations in 
2100 (CO2-eq) f

Category label 
(conc. range)

Subcategories

Relative 
position 
of the 
RCPs d

Change in CO2-eq 
emissions compared 

to 2010 (in %) c

Likelihood of staying below a specific 
temperature level over the 21st cen-

tury (relative to 1850–1900) d, e

2050 2100 1.5ºC 2ºC 3ºC 4ºC

<430 Only a limited number of individual model studies have explored levels below 430 ppm CO2-eq j

 450 
(430 to 480)

Total range a, g RCP2.6 –72 to –41 –118 to –78
More unlikely 

than likely
Likely

Likely

Likely

500 
(480 to 530)

No overshoot of 
530 ppm CO2-eq

–57 to –42 –107 to –73

Unlikely

More likely 
than not

Overshoot of 530 
ppm CO2-eq

–55 to –25 –114 to –90
About as 

likely as not

550 
(530 to 580)

No overshoot of 
580 ppm CO2-eq

–47 to –19 –81 to –59
More unlikely 
than likely iOvershoot of 580 

ppm CO2-eq
–16 to 7 –183 to –86

(580 to 650) Total range

RCP4.5

–38 to 24 –134 to –50

(650 to 720) Total range –11 to 17 –54 to –21
Unlikely

More likely 
than not

(720 to 1000) b Total range RCP6.0 18 to 54 –7 to 72

Unlikely h

More unlikely 
than likely

>1000 b Total range RCP8.5 52 to 95 74 to 178 Unlikely h Unlikely
More unlikely 

than likely

Notes:
a The ‘total range’ for the 430 to 480 ppm CO2-eq concentrations scenarios corresponds to the range of the 10th to 90th percentile of the subcategory of 
these scenarios shown in Table 6.3 of the Working Group III report.
b Baseline scenarios fall into the >1000 and 720 to 1000 ppm CO2-eq categories. The latter category also includes mitigation scenarios. The baseline sce-
narios in the latter category reach a temperature change of 2.5°C to 5.8°C above the average for 1850–1900 in 2100. Together with the baseline scenarios 
in the >1000 ppm CO2-eq category, this leads to an overall 2100 temperature range of 2.5°C to 7.8°C (range based on median climate response: 3.7°C 
to 4.8°C) for baseline scenarios across both concentration categories.
c The global 2010 emissions are 31% above the 1990 emissions (consistent with the historic greenhouse gas emission estimates presented in this report). 
CO2-eq emissions include the basket of Kyoto gases (carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O) as well as fluorinated gases).
d The assessment here involves a large number of scenarios published in the scientific literature and is thus not limited to the Representative Concentration 
Pathways (RCPs). To evaluate the CO2-eq concentration and climate implications of these scenarios, the Model for the Assessment of Greenhouse Gas 
Induced Climate Change (MAGICC) model was used in a probabilistic mode. For a comparison between MAGICC model results and the outcomes of the 
models used in WGI, see WGI 12.4.1.2, 12.4.8 and WGIII 6.3.2.6.
e The assessment in this table is based on the probabilities calculated for the full ensemble of scenarios in WGIII using MAGICC and the assessment in 
WGI of the uncertainty of the temperature projections not covered by climate models. The statements are therefore consistent with the statements in WGI, 
which are based on the Coupled Model Intercomparison Project Phase 5 (CMIP5) runs of the RCPs and the assessed uncertainties. Hence, the likelihood 
statements reflect different lines of evidence from both WGs. This WGI method was also applied for scenarios with intermediate concentration levels where 
no CMIP5 runs are available. The likelihood statements are indicative only {WGIII 6.3} and follow broadly the terms used by the WGI SPM for temperature 
projections: likely 66–100%, more likely than not >50–100%, about as likely as not 33–66%, and unlikely 0–33%. In addition the term more unlikely 
than likely 0–<50% is used. 
f The CO2-equivalent concentration (see Glossary) is calculated on the basis of the total forcing from a simple carbon cycle/climate model, MAGICC. The CO2-
equivalent concentration in 2011 is estimated to be 430 ppm (uncertainty range 340 to 520 ppm).This is based on the assessment of total anthropogenic 
radiative forcing for 2011 relative to 1750 in WGI, i.e., 2.3 W/m 2, uncertainty range 1.1 to 3.3 W/m2. 
g The vast majority of scenarios in this category overshoot the category boundary of 480 ppm CO2-eq concentration.
h For scenarios in this category, no CMIP5 run or MAGICC realization stays below the respective temperature level. Still, an unlikely assignment is given to 
reflect uncertainties that may not be reflected by the current climate models.
i Scenarios in the 580 to 650 ppm CO2-eq category include both overshoot scenarios and scenarios that do not exceed the concentration level at the high 
end of the category (e.g., RCP4.5). The latter type of scenarios, in general, have an assessed probability of more unlikely than likely to stay below the 2°C 
temperature level, while the former are mostly assessed to have an unlikely probability of staying below this level.
j In these scenarios, global CO2-eq emissions in 2050 are between 70 to 95% below 2010 emissions, and they are between 110 to 120% below 2010 
emissions in 2100.

The 450 ppmv CO2e 
scenarios are typically 
more unlikely than 
likely to remain below 
1.5°C this century. 

Temperature would 
be likely to stay 
below 2°C this 
century. 
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Can temperature rise still be kept below 1.5 or 2°C 
(over the 21st century) compared to pre-industrial ? 
 • Many scenario studies confirm that it is technically 
and economically feasible to keep the warming 
below 2°C, with more than 66% probability (”likely 
chance”). This would imply limiting atmospheric 
concentrations to 450 ppm CO2-eq by 2100.  

• Such scenarios for an above 66% chance of staying 
below 2°C imply reducing by 40 to 70% global GHG 
emissions compared to 2010 by mid-century, and 
reach zero or negative emissions by 2100.  
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Can temperature rise still be kept below 1.5 or 2°C 
(over the 21st century) compared to pre-industrial ? 
 • These scenarios are characterized by rapid 
improvements of energy efficiency and a near 
quadrupling of the share of low-carbon energy 
supply (renewables, nuclear, fossil and bioenergy 
with CCS), so that it reaches 60% by 2050.  

• Keeping global temperature increase below 1.5°C 
would require even lower atmospheric 
concentrations (<430 ppm CO2eq) to have a little 
more than 50% chance. There are not many scenario 
studies available that can deliver such results, 
requiring even faster reductions in the medium term, 
indicating how difficult this is. 
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Limiting Temperature Increase to 2˚C 

Measures exist to achieve the substantial emissions 
reductions required to limit likely warming to 2°C 

A combination of adaptation and substantial, sustained reductions 
in greenhouse gas emissions can limit climate change risks 

Implementing reductions in greenhouse gas emissions poses 
substantial technological, economic, social, and institutional 
challenges 

But delaying mitigation will substantially increase the 
challenges associated with limiting warming to 2°C 

AR5 WGI SPM, AR5 WGII SPM,AR5 WGIII SPM 
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Mitigation Measures 

More efficient use of energy 

Greater use of low-carbon and no-carbon 
energy 
•  Many of these technologies exist today 

Improved carbon sinks 
•  Reduced deforestation and improved forest management 

 and planting of new forests  
•  Bio-energy with carbon capture and storage 

Lifestyle and behavioural changes 
AR5 WGIII SPM 
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Ambitious Mitigation Is Affordable 
 
�  Economic growth reduced by ~ 0.06%  
  (BAU growth 1.6 - 3%/year)  
�  This translates into delayed and not forgone 

growth 
�  Estimated cost does not account for the 

benefits of reduced climate change 
�  Unmitigated climate change would create 

increasing risks to economic growth and 
efforts to eradicate poverty AR5 WGI SPM, AR5 WGII SPM 
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Mitigation requires major technological and institutional 
changes including the upscaling of low- and zero carbon 
energy 
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Substantial reductions in emissions would require large 
changes in investment patterns. 
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Mi<ga<on$op<ons$are$available$in$every$
major$sector.$

$$
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Mi<ga<on$can$be$more$cost3effec<ve$if$using$an$integrated$
approach$….$

47$

Based!on!Figure!TS.17!
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Mi<ga<on$can$be$more$cost3effec<ve$if$using$an$integrated$
approach$….$

48$

Based!on!Figure!TS.17!
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Mi<ga<on$can$be$more$cost3effec<ve$if$using$an$integrated$
approach$….$

49$

Based!on!Figure!TS.17!
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Reducing$energy$demand$through$efficiency$enhancements$and$
behavioural$changes$are$a$key$mi<ga<on$strategy.$$

50$

Based!on!Figure!6.37!
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Reducing$energy$demand$through$efficiency$enhancements$and$
behavioural$changes$are$a$key$mi<ga<on$strategy.$$

51$

Based!on!Figure!6.37!
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Delaying$addi<onal$mi<ga<on$
to$2030$will$substan<ally$
increase$the$challenges$
associated$with$limi<ng$

warming$over$the$21st$century$
to$below$2°C$rela<ve$to$pre3

industrial$levels.$$$
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Since AR4, there has been an increased focus on policies 
designed to integrate multiple objectives, increase co-
benefits and reduce adverse side-effects. 

•  Sector-specific policies have been more widely used than economy-
wide policies. 

•  Regulatory approaches and information measures are widely used, 
and are often environmentally effective. 

•  Since AR4, cap and trade systems for GHGs have been established in a 
number of countries and regions.  

•  In some countries, tax-based policies specifically aimed at reducing 
GHG emissions–alongside technology and other policies–have helped to 
weaken the link between GHG emissions and GDP  

•  The reduction of subsidies for GHG-related activities in various sectors 
can achieve emission reductions, depending on the social and economic 
context. 
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Effective mitigation will not be achieved if individual agents 
advance their own interests independently. 
 
 •  Existing and proposed international climate change cooperation 

arrangements vary in their focus and degree of centralization and 
coordination. 

•  Issues of equity, justice, and fairness arise with respect to 
mitigation and adaptation. 

•  Climate policy may be informed by a consideration of a diverse 
array of risks and uncertainties, some of which are difficult to 
measure, notably events that are of low probability but which would 
have a significant impact if they occur. 



Mitigation 
can result in 
large co-
benefits for 
human health 
and other 
societal goals. 
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The Choices Humanity Makes Will Create Different 
Outcomes (and affect prospects for effective adaptation) 

With substantial 
mitigation 

Without additional 
mitigation 

Change in average surface temperature (1986–2005 to 2081–2100) 
AR5 WGI SPM 



Jean-Pascal van Ypersele 
(vanyp@climate.be) 

Useful links: 

❚  www.ipcc.ch     : IPCC (reports and videos) 
❚  www.climate.be/vanyp  : my slides and 
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❚  www.skepticalscience.com: excellent 

responses to contrarians arguments 
❚  On Twitter: @JPvanYpersele 
                and @IPCC_CH 

 


