
GEO     CARBON 

Riccardo Valentini, Italy 

Impacts of Climate Change  
a physical assessment 



Publications 

Corinne Le Quéré  
C.Lequere@uea.ac.uk  

Glen Peters 
glen.peters@cicero.uio.no  

More information, data sources and data files at  
www.globalcarbonproject.org 

GEO     CARBON 

mailto:C.Lequere@uea.ac.uk�
mailto:glen.peters@cicero.uio.no�
http://www.globalcarbonproject.org/�


GEO     CARBON 



Carbon Intensity of Economic Activity 
The global financial crisis of 2008/2009 had no lasting effect on emissions 

Carbon intensity has not improved with increased economic activity since 2005 

 

Source: Peters et al. 2012a; Le Quéré et al. 2012; CDIAC Data; Global Carbon Project 2012 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012�
http://cdiac.ornl.gov/trends/emis/meth_reg.html�
http://www.globalcarbonproject.org/carbonbudget/�
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Major flows from Production to Consumption 
Start of Arrow: fossil-fuel consumption (production) 

End of arrow: goods and services consumption 

Values for 2007. EU27 is treated as one region. Units: TgC=PgC/1000 

Source: Peters et al 2012b 

http://www.biogeosciences.net/9/3247/2012/bg-9-3247-2012.html�


Consumption emissions as per the Kyoto Protocol 
The net emissions transfers into Annex B countries (black line) more than 

offsets the Annex B emission reductions achieved within the Kyoto Protocol 

In Annex B, production/territorial-based emissions have had a slight decrease, consumption-based 
emissions have grown at 0.5%/yr, and emission transfers have grown at 10%/yr 

Source: Le Quéré et al. 2012; Peters et al 2011; Global Carbon Project 2012 

Territorial: Dark lines 
Consumption: Light lines 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012�
http://www.pnas.org/content/108/21/8903.abstract�
http://www.globalcarbonproject.org/carbonbudget/�




Land-Use Change Emissions 
Global land-use change emissions: 0.9±0.5PgC in 2011 

The data suggests a general decrease in emissions since 1990 

Black line: Includes management-climate interactions; Thin line: Previous estimate  

Source: Le Quéré et al. 2012; Global Carbon Project 2012 
 

Peat fires 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012�
http://www.globalcarbonproject.org/carbonbudget/�


Fate of Anthropogenic CO2 Emissions (2002-2011 average) 

 

Source: Le Quéré et al. 2012; Global Carbon Project 2012 
 

8.3±0.4 PgC/yr      90% 

+ 1.0±0.5 PgC/yr      10% 
2.6±0.8 PgC/yr 

28% 
Calculated as the residual 

of all other flux components 
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http://www.earth-syst-sci-data-discuss.net/5/1107/2012�
http://www.globalcarbonproject.org/carbonbudget/�




Global Carbon Budget 
Emissions to the atmosphere are balanced by the sinks 

Averaged sinks since 1959: 44% atmosphere, 28% land, 28% ocean 

The dashed land-use change line does not include management-climate interactions 
The land sink was a source in 1987 and 1998 (1997 visible as an emission) 

Source: Le Quéré et al. 2012; Global Carbon Project 2012 
 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012�
http://www.globalcarbonproject.org/carbonbudget/�


Changes in the Global Carbon Budget over Time 
The sinks have continued to grow with increasing emissions 

It is uncertain how efficient the sinks will be in the future 

 

Source: Le Quéré et al. 2012; Global Carbon Project 2012 
 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012�
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Challenges to keep below 2ºC 
An emission pathway with a “likely chance” to keep the temperature increase 

below 2ºC has significant challenges 

 

Source: Peters et al. 2012a; Global Carbon Project 2012 

Short-term  
• Reverse emission trajectory 
• Emissions peak by 2020 

Medium-term  
• Sustain emission trajectory 
• Around 3%/yr reductions globally 

Long-term  
• Net negative emissions 
• Unproven technologies 

http://www.globalcarbonproject.org/carbonbudget/�
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2021-2050 minus 1971-2000, whole ensemble average  

Spatial yearly Green Water 
anomalies  

Relatore
Note di presentazione
Green: Transpiration + soil moisture



Food crisis or food unbalances….. 
 (two paradoxes) 
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Megacities (>20 milion people) 
growing trend 



1.  1. The need of higher production 
with less labour requirements 
 

2. Food processing and 
transformation for feeding urban 
humans 
 

3. Changes in cultural lifestyles and 
food consumption patterns 
 

4. Food and packaging waste 
 

5. Energy consumption 
 

6. Volatility of prices 
 

7. Climate change impacts on food 
production 
 

The Urban Human 



Metzger et al. 2011 



CONCLUSIONS 

1. We are heading toward a RCP8.5 which implies a 4-
6°C warming 
 

2. Unlikely to stay below 2°C – may be with negative 
emissions/technologies, still risky 
 

3. Adaptation is unavoidable. The question is how 
much in respect of mitigation 
 

4. Cross-sectoral approaches are urgently needed as 
opposed to sectorial approaches 
 

5. Reducing uncertainites through better and more 
accurate (spatial and temporal resolution) climate 
predictions is urgently needed 
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