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Relative
Gl 0 b al contribution to
N.O N,O-sources all identified ~ Tg (10*2 g) N,O-N a™
2 sources [%]
budget
Ocean 18.5 3.0 (1.0-5.0)
Dry savannas 6.2 1.0 (0.5-2.0)
Temperate soils
Forests 6.2 1.0 (0.1-2.0)
Grasslands 6.2 1.0 (0.5-2.0)
Biomass burning 3.1 0.5 (0.2-1.0)
Industrial sources 8.0 1.3 (0.7-1.8)
Cattle and feedlots 13.0 2.1 (0.6-3.1)
Total N,O sources 16.2 (6.4-34.4)
N,O sinks and atmospheric increase
Stratospheric destruction 12.3 (9.0-16.0)
Removal by soil microbes ? (?
Atmospheric increase 3.9 (3.1-4.7)
IPPC, 2001
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N cycling and N trace gas production
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Integrated interdisciplinary research concept

process scale

mechanistic model

plot scale

parameterisation

regional/ global scale
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IMK-IFU measuring sites in %

the tropics
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Case study “Wet Tropics Australia”

Kauri Creek
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Field campaigns
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Kiese & Butterbach-Bahl, 2002, Soil Biol.Biochem. 34, 975-987
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More field campaigns
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Nitrification [mg N kg™ SDW d]

f(x) = -8.05 + 0.67 X - 0.0055 x’; I* = 0.89; P < 0.0001
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f(x) = 0.63 + 0.08 x - 0.0006 X; I* = 0.63; P < 0.0001
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Kiese et al., Plant and Soil 2008
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ecological
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N,O emission -
[kg N ha'y'] ©

el !

Kiese et al., 2005, Global Change Biology 11, 128-144
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Kiese et al., 2008, Plant and Soil
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*  Latin hypercube sample grids - simulation area
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N,O emission [ug N m? h’]
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Werner et al., 2007, Global biogeoch Cycl; Werner et al., 2007 J Geophys Res; Werner et al., 2007 Plant and Soll
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Coupled model - GIS approach

Drivers:
integrated binary dataset:
CRU climate dataset
FAO global soil database

Lund-Potsdam-Jena Dynamic
Global Vegetation Model

[SMITH et al., 2001, SITCH et al.,
2003; ZAEHLE and SITCH,
2005]

BIOMASS

wood mass, leaf mass,
litter mass
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Global N,O emission inventory (1991-2000)

Werner et al., 2007, Global biogeoch Cycl
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Land Use Change

i Combustion cnf Fossil Fuels

Annual Emissions to the
Atmosphere (PgC)
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Bl ] Gk ETE
RN e VR

Full ecosystem GHG balance e.g. tropical forest Australia

710 + 340 Sink
kg CO,-C ha'y'l -710 -69

69 + 31
kg CO,-C ha'y'1
-474.4

D IPCC, 2001 2 Philipps et al., 1998 ® Butterbach-Bahl (2002) # Breuer et al., 2000

} 40 %
reduction
]
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AT ENT L i 2 RO

Climate and land use change at Mt. Kilimanjaro
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