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Motivation (1):
Increase of world population and prosperity
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Motivation (1):

Increase of world population and prosperity
cause increasing demand in energy

Data from World
Business Council
Sustainable
Development - 2004
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Motivation (2):
Increasing demand for energy requires alternative fuel
sources such as “Bioenergy”
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Sustainability (of large scale biomass production ?)

It

relates to the continuity of economic, social, institutional and
environmental aspects of human society, as well as the non-human
environment. It is intended to be a means of configuring civilization
and human activity so that society, its members and its economies
are able to meet their needs and express their greatest potential in
the present, while preserving biodiversity and natural ecosystems,
and planning and acting for the ability to maintain these ideals in a
very long term.
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Problem:
Complex system ...
Environmental impacts of large scale biomass production ?
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Change of SOC due to different farming management
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Environmental impacts of large scale biomass production ?
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Biomass production and atmosphere:

., Biosphere

« is a significant source and sink for
environmentally important
atmospheric trace gases (N,O,
CH,, NO,, CO,, VOC)

>

* is in continuous exchange with
the atmosphere

4 * thus, has an important effect on
the chemical composition of the
: atmosphere
Photosy@thesis i
_ « and therefore influencing the
Isoprenoid- environmental conditions on the
Production earth such as climate and air
pollution
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Air Quality
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Air Quality
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Carbon dioxide
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Climate protection/ change

Global N,O budget

N,O-sources

Relative
contribution to
all identified
sources [%]

Tg (10* g) N,O-N a*

Natural N,O sources

Ocean 18.5 3.0 (1.0-5.0)
Tropical soils
Wet forests 18.5 3.0 (2.2-3.7)
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)
Anthropogenic N,O
sources
Agricultural soils 20.4 3.3 (0.6-14.8)
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 (3.12-4.7)

IPCC, 2001




Simulierte N,O-Emissionen landwirtschaftlich
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Biogeochemical Modelling of ecosystem processes
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Simulierte N,O-Emissionen landwirtschaftlich
genutzter Flachen der BRD (Simulationsjahr 1995)
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N,O-Emission Inventory agricultural soils Germany

coupled model-GIS approach
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Precipitation|f - S Temperature
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Environmental impacts of large scale biomass production ?
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Global water demand
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Decrease of Aral Sea Area
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Eutrophication and contamination of surface and
groundwater bodies

mineral./organ. N-fertilization residue application
‘ temporal, qualitativ,
» gquantitativ unbalanced erosion/ surface runoff

Perkolation into groundwater
drinking water quality

groundwater recharge




Proposed study design
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Anteile der Treibhausgase an den Emissionen (berechnet in CO,-Aquivalenten) 2003

Insgesamt 1 017 Mio. t
in CO,-Aquivalenten

Quelle: Umweltbundesamt 2005 (Hrsg.) — Deutsches Treibhausgasinventar 1990-2003,
Nationaler Inventarbericht 2005. Berichterstattung unter der Klimarahmenkonvention der
Vereinten Nationen. Berlin, April 2005
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The nitrogen cascade

N,O, NO, NONO N,
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* 1. auf Grund der spaten Ernte der Hauptfrucht konnte 1996 keine Folgefrucht (Wintergerste) mehr angebaut werden

* 2 die spate Ernte der Zuckerruben in dieser Region flhrte dazu, dass beide Ruben-Fruchtfolgen (FF67 und FF68)
mit einer Sommerung im Folgejahr simuliert wurden

CTCB-Workshop on 1 — 2 February 2007, Hamburg Ralf.Kiese@imk.fzk.de



Site/ laboratory scale

Regional scale
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Global N-fixation (1961 — 1995)
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al., 2001




Globales N-Budget 1860 und heute
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Galloway et al., 2003, Biogeochemistry
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