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predominantly agriculture and fossil fuel use, but relative contributions from different source types 1 

are not well determined. {2.3, 7.4}  2 

 3 

! The atmospheric nitrous oxide concentration increased from a pre-industrial value of about 270 ppb 4 

to 319 ppb in 2005. The growth rate has been approximately constant since 1980. More than a third 5 

of all nitrous oxide emissions are anthropogenic and are primarily due to agriculture. {2.3,7.4} 6 
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CHANGES IN GREENHOUSE GASES FROM ICE-CORE AND MODERN DATA 10 
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FIGURE SPM-1. Atmospheric 13 

concentrations of carbon dioxide, 14 

methane and nitrous oxide over the last 15 

10,000 years (large panels) and since 16 

1750 (inset panels). Measurements are 17 

shown from ice cores (symbols with 18 

different colours for different studies) 19 

and atmospheric samples (lines). The 20 

corresponding estimated radiative 21 

forcings are shown on the right hand 22 

axes in the large panels. {Figure 6.4} 23 
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Question 8.1, Figure 1. Decadal mean global near surface temperatures over the 20th century from 

observations (black), and showing the approximate 5–95% range from IPCC AR4 model simulations with 

natural and anthropogenic forcings (red). Also shown is the corresponding temperature range when models 

are driven by natural forcings only (blue). Temperature anomalies are centred relative to the 1901–1997 

mean. (Figure adapted from Chapter 9, Question 9.2 Figure 1. Refer to corresponding caption in Chapter 9 

for further details) 
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Increased CO2/Decreased pH: Effect on Corals

Kinsey 1991; Andersson 2003; Suzuki 2003; Leclercq 2000; Langdon et al. 2003

Increased CO2 may have a direct 

effect on hard corals to build reefs

Corals cannot secrete stable forms of 

calcium carbonate (especially 

aragonite) at lower pH

BIOSPHERE-2: Coral calcification 

rates may be reduced by 21% - 40% 

during 1880 – 2065 due to changes 

in atmospheric CO2

Extensive cold water corals have 

recently been discovered on the 

European Shelf

Knock on effect on whole coral 

ecosystem



Hurricane Catarina - first recorded 
South Atlantic tropical storm, March 
2004





Reasons for 
concern

Even average projected changes will cause 
problems - snowmelt, ocean acidification, 
sea level rise

Low-probability outcomes very worrisome

T             CO2            transportation


