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Let	us	think	about	the	future	of	
these	children	from	Machakos	in	a	

warming	climate	



CO2	Concentra:on,	16	March	2017	
(Keeling	curve)	

Source: scripps.ucsd.edu/programs/keelingcurve/	



(Lüthi et al.,2008, NOAA) 
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2015 

The concentrations of CO2 have increased to levels 

unprecedented in at least the last 800,000 years. 

1000 years before present 
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Atmospheric concentrations of CO2!



Global ocean surface pH (projections) 

Ocean Acidification, for RCP 8.5 (orange) & RCP2.6 (blue) 

IPCC AR5 WGI, Fig SPM 07 



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 



Each of the last three decades has been successively warmer 
at the Earth’s surface than any preceding decade since 1850. 

In the Northern Hemisphere, 1983–2012 was likely the warmest 
30-year period of the last 1400 years (medium confidence). 

(IP
C

C
 2

01
3,

 F
ig

. S
P

M
.1

a)
 



2015=	warmest	year	since	1880	
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Coral	reefs	are	dying	

American	Samoa	(from	www.globalcoralbleaching.org)	
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Arc:c	Sea	Ice	Cover	(1979-2016)	



Plateau	Glacier	(1961)	
(Alaska)	

h>p://www.weather.com/news/science/environment/alaskas-glaciers-capturing-earth-
changing-our-eyes-20131125?cm_ven=Email&cm_cat=ENVIRONMENT_us_share	



Plateau	Glacier	(2003)	
(Alaska)	

h>p://www.weather.com/news/science/environment/alaskas-glaciers-capturing-earth-
changing-our-eyes-20131125?cm_ven=Email&cm_cat=ENVIRONMENT_us_share	



AR5 WGI SPM - Approved version / subject to final copyedit

Change in average sea-level change



B. Holt - JPL

Greenland Ice Mass Loss 2002-2009 
Derived From NASA GRACE Gravity Mission
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J. Wahr, U. Colorado

Velicogna, Geophysical Research Letters, 2009

•Contributes to sea level rise



Why	the	IPCC	?	
	

					to	provide	policy-makers	
with	an	objec:ve	source	of	
informa:on	about			

•  causes	of	climate	change,		
•  poten:al	environmental	

and	socio-economic	
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  
 



What is happening in the 
climate system? 

What are the risks?  

What can be done? 



IPCC AR5 Synthesis Report 

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 

 



Risk	=	Hazard	x	Vulnerability	x	Exposure	
	(Katrina	flood	vic:m,	New	Orleans,	2005)	

AP	Photo	-	Lisa	Krantz	(h>p://lisakrantz.com/hurricane-katrina/zspbn1k4cn17phidupe4f9x5t1mzdr)	



AR5,	WGII,	Box	SPM.1	Figure	1		





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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IPCC AR5 Synthesis Report 

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 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 



Source:	Centre	for	Science	and	Environment,	Delhi	
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I	am	trying	to	be	coherent	
(external	insuladon)	
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Jean-Pascal van Ypersele 
(vanyp@climate.be) 

Useful links: 
!! www.ipcc.ch     : IPCC (reports and videos) 
!! www.climate.be/vanyp  : my slides and other 

documents 
!! www.skepticalscience.com: excellent 

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

 


