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Canadell et al. 2007, PNAS
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Metzl, August 2000, oceanographic cruise O150-5

Le Quéré et al. 2007, Science
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Half of the decline is attributed
to up to a 30% decrease in the
efficiency of the Southern Ocean
sink over the last 20 years.

It is attributed to the
strengthening of the winds around
Antarctica which enhances
ventilation of natural carbon-rich
deep waters.

The strengthening of the winds is
attributed to global warming and
the ozone hole.
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Major droughts in mid-latitudes, particularly summer
Warmer temperatures, particularly in autumn.
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1970 - 1979: 1.3 ppm y-1
1980 - 1989: 1.6 ppm y-!
1990 - 1999: 1.5 ppm y-!

2000 - 2006: 1.9 ppm y-1

65% - Increased activity of the global economy

17% - Deterioration of the carbon intensity of the economy

18% - Decreased efficiency of natural sinks

Canadell et al. 2007, PNAS
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roeze, C. et a., 2007. Sinks for N20O at the Earth’s surface.
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Gas Sinks. CAB International, Wallingford, UK., pp. 227-243.
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There are distinct patterns of N20O uptake in soils but these have up to
now been neglected in the N20 budget. Regionally, this uptake is relevant.
Critical question: can we manage the uptake of N2O in soils?

AE . awemi @ WCRP-.
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Estimated N deposition, totaling
105 Tg N y-1in kg ha y-1
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alloway, J.N. et al., 2008. Transformation of the N-Cycle: Recent
, Questions, and Potential Solutions. Science 320, 889-892.
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Duce, R.A,, et al. 2008. Impacts of Atmospheric
Anthropogenic Nitrogen on the Open Ocean.

Science 320, 893-897.
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Although ~10% of the ocean’s drawdown of CO2 =

result from atmospheric nitrogen fertilization,
about two-thirds is offset by N2O emissions.

This effect is expected to increase in the

future.
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Changes in runoff between 2000 and 2030 in the Global
Orchestration scenario (Blue positive values are increases)
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Reglonal cnange In Dissolved Inorganic

Nitrogen (DIN) Yield from 2000 to 2030
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Large regional differences:
N yield to coastal water
strongly influenced by
management, runoff, dams,

| agriculture, climate change
1and other feedbacks.
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Global water use scenarios (13 scenarios, 5 international studies)

(Uncertainty of, for example, population, economic activity, rate of technological change):
0 Increase between 2000 and 2050 for nearly all scenarios
0 Mean changes between 2000 and 2050: +38% (+25 to +84%)

Pattern of change [1 accelerating and then slowing
Large regional differences

0 Industrialized countries: water withdrawals stabilizing or sinking
0 Developing countries: pressure on water resources growing up to 2050

Most rapidly growing water sectors in Africa & rapidly
developing world: both domestic & industry

Alcamo et al. 2008. Global Water Outlook to 2025
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What are the policy issues?

What are the earth system linkages, land use
needs, systemic feedbacks and uncertainties?

e e st e What are plausible scenarios?
What are the key vulnerabilities?
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Mikaloff-Fletcher et al. (2004) Global Biogeochemical Cycles
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Loulergue, L. et al. 2008. Orbital and millennial-scale features of atmo-
spheric CH4 over the past 800,000[thinsp]years. Nature 453, 383-386.
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They suggest that
changes in the
strength of tropical
methane sources and
sinks (wetlands,
atmospheric
oxidation), possibly
Influenced by changes
In monsoon systems
and the position of
the intertropical
convergence zone,
controlled the
atmospheric methane
budget.
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rankenberg et al., 2005 Science

i

An Amazon CH, Anomaly?

Excess ~26 Tg CH, y-* over the Amazon in 1998-1999 according to Mikaloff-
Fletcher et al. (2004)
Possible sources: Wetlands (Melack et al. 2004), Land Use Change (Steudler et
al. 1996; Keller et al. 2005) or Upland Forest (Carmo et al. 2006)
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., Held, H., Kriegler, E., Hall, 3.W., Lucht, W.,

Rahmstorf, S., Schellnhuber, H.J., 2008. Tipping elements

Lenton, T.M

's climate system. PNAS 105, 1786-1793.
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