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Aspects scientifiques du 
changement climatique: 

A quoi devons-nous nous attendre?  

Pierre Ozer 
Département des Sciences et Gestion de l’Environnement 

 

 

 

 

Premier Colloque du Plan Climat de la Province de Liège 
La Reid, 29 novembre 2016 

One world 
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X 2 between  

1960 and 2000 

Human population of the Earth 

 

World population (1961-2015) and projections 
(2016-2050) 

48% of the world population lives  
within 200 km of the coast 
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With more energy needs 

Total in 2010: 11.5 109 tep 
(total estimation since 1860: 435 Gtep) 

Source BP Statistical Review of World Energy June 2011, AIE 
(*) énergies commerciales uniquement: hors bois, déchets,.énergies solaire et éolienne, géothermie... 

nucléaire = chaleur nucléaire = production électrique d’origine nucléaire / 33% 
hydraulique = production d’électricité hydraulique 

X 4 between  

1960 and 2000 

… with a potentially exponential growth 

Human is oil addicted 

= 

1 litre 
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Greenhouse is good for life 
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Anthropogenic perturbation of the global carbon cycle 

Global Carbon Project 2016 

Fate of anthropogenic CO2 emissions (2006-2015) 

Global Carbon Project 2016 

 

Atmospheric concentration 

Global Carbon Project 2016 
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D’après  Petit (2003)

2015 
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Estimations of the sea-level rise by 2100 

 

Rahmstorf, 2010 & IPCC, 2013 

IPCC 
AR5 

 

Heatwave 
Europe, 
Summer 2003: 
 
79 000 deaths 
(overmortality) 
 



12 

Rainfall changes by 2090-2099 compared to 1980-1999 

Crop yields evolution in a warmer climate 
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http://www.climatecentral.org/, 2015 

 

http://www.climatecentral.org/, 2015 

http://www.climatecentral.org/
http://www.climatecentral.org/
http://www.climatecentral.org/
http://www.climatecentral.org/
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http://www.climatecentral.org/, 2015 

Vietnam – Red River Delta 

http://www.climatecentral.org/
http://www.climatecentral.org/
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Vulnérability of the large deltas 

Large impacts … 

VERY LIKELY 
(90% to 99%) 

TRES PROBABLE 
(90% à 99%) 

LIKELY 
(66% to 90%) 

LIKELY 
(66% to 90%) 

CERTAIN 
(> 99%) 

CERTAIN 
(> 99%) 



17 

 

 

50 Source :  
AR5 WGII GIEC 2014 
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Source :  
AR5 WGII GIEC 2014 
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52 
Source :  
AR5 WGII GIEC 2014 

Are WE 

ready to 

CHANGE? 

Growth rate 1990-2016: +74% 

Emissions from fossil fuel use and industry 

Global Carbon Project 2016 
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Observed emissions and emissions scenarios 

Global Carbon Project 2016 

Who’s 

fault? 

Global Carbon Project 2013 

Production-based emissions 
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8.8 tons CO2 

2012 

= 

8.8 tons CO2 7.1 tons CO2 

2012 
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 Global Carbon Project, 2016 

Major flows from production to consumption (2011) 

= 

= 

8.8 tons CO2 

20.1 tons CO2 

7.1 tons CO2 

5.9 tons CO2 

+ 11.3 tons CO2 - 1.2 ton CO2 

2012 

Global Carbon Project 2009; Le Quéré et al. 2009, Nature Geoscience; Data: Peters & Hetwich 

2009; Peters et al. 2008; Weber et al 2008; Guan et al. 2008; CDIAC 2009 

Consumption-based emissions (carbon footprint) 

Emissions de CO2 (PgC/an) 
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Production Consumption 
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-8,6% 

 

-8,6% 

+46% 
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-8,6% 

+46% 

56% 
29% 

Historical 

cumulative 

responsability 

? 

Historical cumulative emissions by country (1987-2015) 

Global Carbon Project, 2016 

24% 

13% 

26% 

23% 

7% 

3% 

4% 
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During  

this time… 

Nouakchott 

 

03-06-2014 

100 m 
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11-07-2014 

100 m 

22-07-2014 

100 m 

10-08-2014 

100 m 
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14-09-2014 

100 m 

03-10-2014 

100 m 

30-04-2016 

100 m 
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Cotonou 

 

Study area  

18/12/2
002 

25/03/2
004 

08/11/2
011 

26/11/2
013 

Two processes of habitats’ loss  

Houses 
destroyed by the 
encroachment of 
the sea 

Houses 
destroyed by 
the 
authorities 
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18/12/2
002 

Dynamic of settlements 

08/11/2
011 

Coast
line 
retrea
t 

26/11/2
013 

Progressive replacement 
of standing houses by 
makeshift houses near the 
coastline 

Rapid destruction 
of the recent 
makeshilft houses  

100 m 

 

100 m 
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100 m 
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At the end… 
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Pierre Ozer 
pozer@ulg.ac.be 

http://labos.ulg.ac.be/hugo 
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