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Warming has not « stopped »: Global (land & ocean) 

mean surface temperature change from NASA GISS 

until 2010 

Source: NASA GISS 



http://www.realclimate.org/index.php/archives/2012/11/short-term-trends-another-proxy-fight/ 

Warming has not « stopped »: Global (land & 

ocean) mean surface temperature change 



The human contribution to climate warming 

Removing fast-varying natural effects (volcanic, 
solar, El Niño/La Niña), what is left is the human 

contribution +0.15°C/decade). 
 

An excellent video demonstration by 

 

        www.skepticalscience.com 

Or: 

 http://sks.to/16years 

http://www.skepticalscience.com/
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 Years Before Present 

Last Ice Age 

Some information about carbon dioxide changes through four past ice 

ages (from ice cores), and in the modern era (from global data) 

It is well established that there is more carbon dioxide in the atmosphere today 

than there has been in at least 650,000 years.     (Figure by S. Solomon) 

The past 100 years  

Last interglacial 

Ice ages 

are 

'forced' 

by 

earth’s 

orbital 

clock….  



Carbon cycle: unperturbed fluxes 

Units: GtC (billions tons of carbon) or GtC/year (multiply by 3.7 to get GtCO2) 
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280 ppmv                         (1ppmv = 2.2 GtC) 
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Carbon cycle: perturbed by human activities 

(numbers for the decade 1990-1999s, based on IPCC AR4)  

Units: GtC (billions tons of carbon) or GtC/year 
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Stocks! 

280 ppmv + 1.5 ppmv/yr (1ppmv = 2.2 GtC) 
 



Oceans are Acidifying Fast ………. 

Changes in pH over the last 25 million years 

Turley et al. 2006 

• It is happening now, at a speed and to a level not experienced by marine 

organisms for about 60 million years 

 

•Mass extinctions linked to previous ocean acidification events 

 

• Takes 10,000’s of years to recover 

“Today is a rare 

event in the 

history of the 

World” 

Slide courtesy of Carol Turley, PML 



First visible effects of acidification on 
calcarous shells: a threat to ocean life ? 

Bednarsek et al. (2012), Ngeo, doi:10.1038/ngeo1635 



Attribution 

Are observed changes 
consistent with 
expected responses 
to natural forcings? 

IPCC (2007):  
“Warming is 
unequivocal, and 
most of the warming 
of the past 50 years 
is very likely (90%) 
due to increases in 
greenhouse gases.” 

 

Observations 

All forcing 

Solar+volcanic 
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Source:  IPCC, AR4 (2007) 

Climate projections without mitigation 

NB: departure from the 1980-1999 average 

1.1°C 

6.4°C 



1.1 

6.4 

IPCC AR4 lower estimate by 2100 

IPCC AR4 upper estimate by 2100 

Adapted from: International Geosphere Biosphere Programme Report no.6,  

Global Changes of the Past, July1988  



John P. Holdren, London - 13 December 2012   



AR4: 20% - 30% of 
plants and animals 

species likely at 
“increased risk of 

extinction”  
 

if ∆T 2°C - 3°C (above 

pre-industrial temperature) 



AR4 WGII: Figure TS.6. Projected risks due to critical climate 
change impacts on ecosystems 



AR4 WGII Figure TS.7. Sensibilité des rendements céréaliers à la température 

Maïs 

Blé 



(Time 2001) 

Régions côtières 



Excerpts from IPCC AR4 WG2 
(Chapter Africa) 

• Africa is one of the most vulnerable continents 
to climate change and climate variability, a 
situation aggravated by the interaction of 
‘multiple stresses’, occurring at various levels, 
and low adaptive capacity (high confidence). 

• (…) and this vulnerability is exacerbated by existing 
developmental challenges (…) These in turn have 
contributed to Africa’s weak adaptive capacity, 
increasing the continent’s vulnerability to projected 
climate change. 



Excerpts from IPCC AR4 WG2 
(Chapter Africa) 

• African farmers have developed several 
adaptation options to cope with current 
climate variability, but such adaptations may 
not be sufficient for future changes of climate 
(high confidence). 

• Human or societal adaptive capacity, identified as 
being low for Africa in the TAR, is now better 
understood (…) However, such advances in the 
science of adaptation to climate change and 
variability (…), show that these adaptations may be 
insufficient to cope with future changes of climate.  



Excerpts from IPCC AR4 WG2 
(Chapter Africa) 

• Agricultural production and food security 
(including access to food) in many African 
countries and regions are likely to be severely 
compromised by climate change and climate 
variability (high confidence). 

• A number of countries in Africa already face semi-arid conditions 
that make agriculture challenging, and climate change will be likely 
to reduce the length of growing season as well as force large 
regions of marginal agriculture out of production. Projected 
reductions in yield in some countries could be as much as 50% by 
2020, and crop net revenues could fall by as much as 90% by 2100, 
with small-scale farmers being the most affected. This would 
adversely affect food security in the continent.  



Excerpts from IPCC AR4 WG2 
(Chapter Africa) 

 

• Climate change will aggravate the water stress 
currently faced by some countries, while some 
countries that currently do not experience water 
stress will become at risk of water stress (very 
high confidence). 

• Climate change and variability are likely to impose 
additional pressures on water availability, water 
accessibility and water demand in Africa.  



Excerpts from IPCC AR4 WG2 
(Chapter Africa) 

• Climate variability and change could result in 
low-lying lands being inundated, with resultant 
impacts on coastal settlements (high 
confidence). 

• Climate variability and change, coupled with human-
induced changes, may also affect ecosystems e.g., 
mangroves and coral reefs, with additional 
consequences for fisheries and tourism. 



Excerpts from IPCC AR4 WG2 
(Chapter Africa) 

• Human health, already compromised by a range 
of factors, could be further negatively impacted 
by climate change and climate variability, e.g., 
malaria in southern Africa and the East African 
highlands (high confidence). 

• It is likely that climate change will alter the ecology of 
some disease vectors in Africa, and consequently the 
spatial and temporal transmission of such diseases. 
Most assessments of health have concentrated on 
malaria and there are still debates on the attribution of 
malaria resurgence in some African areas. 



Managing the risks: drought in the context of food 

security in West Africa 

24 

Risk Factors 

 more 

variable rain 

 population growth 

 ecosystem 

degradation 

 poor health and 

education systems 

 improved water 

management 

 sustainable 

farming practice 

 drought-resistant 

crops 

 drought 

forecasting 

Projected: low confidence in drought projections for West Africa 

Risk Management/ 

Adaptation 

Based on IPCC SREX report (2011) 



 I Risks to unique and threatened systems 

II Risks from extreme climate events 

III Distribution of Impacts 

IV Aggregate Impacts 

V Risks from large-scale discontinuities 

Reasons for Concern 

Source: IPCC TAR WG2 (2001) 



Smith et 

al, 2009, 

PNAS, 

based on 

IPCC AR4, 

2007 

 

 



IPCC 

The lower the stabilisation level the 

earlier global emissions have to go 

down 
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0 

IPCC AR4 (2007) 



IPCC 

All sectors and regions have the 

potential to contribute by 2030 

Note: estimates do not include non-technical options, such as lifestyle changes. 

(avoided emissions: the higher, the better) 

IPCC AR4 (2007) 



IPCC 

Role of Technology, following IPCC AR4 
 

Models: 
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Source: IPCC (2001) 

Fossil fuel depletion will not suffice to limit warming at low levels 



Significant inertia exists  
in the climate system 

 
CO2 emissions 

peak:  
0 to 80 years 

CO2 
stabilization : 50 

to 300 years 

Sea-level rise due to 
ice melt:  

some millennia 

Sea-level rise 
due to thermal 

expansion: 

century to 
millennia 

Temperature 
stabilization: 

a few centuries 

Today 1000 years Source: IPCC (2001) 

 

100 years 
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The more we wait, the more difficult it will be 
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Useful links: 

www.ipcc.ch     : IPCC  

www.unfccc.int : Climate Convention 

www.climate.be/JCM: interactive climate  model 

www.climate.be/vanyp  : my slides and other 
documents 

www.skepticalscience.com: excellent responses to 
contrarians arguments 

www.uclouvain.be/conferenceplanete : video of 
UCL lecture on climate, food, and oceans, with HSH 
Prince Albert II of Monaco, O. De Schutter, and JP 
van Ypersele 
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