Modelling greenhouse
gas exchange:

The use of process-based models
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The N-cycle




What are the
major controls’




Common problems

® Complexity of N cycling

® Various scales
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Linking methods
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Mechanistic
biogeochemical models
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The DNDC model(s)
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The DNDC model(s)
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Fermenter studies
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Isotope labeling
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N> measurements




N> measurements

N, ' intact soil core

N, : sterilized soil core
N,O: intact soil core

N,O: autoclaved soil core

=
=
o
2
@
O
©
o
2]
©
©
©
=
©
e
+—
£
=
e
bt
©
-
[ ==
©
o
c
o}
o
lN
p

[qdd] @oedspeay ay) ul uoeNUBIU0I-O°N




Field measurement
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Measured variables

e N,O, NO, CH4, CO;,
(sub-daily res., multiple chambers; n > 4)
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Model development




alibration techniques

,expert knowledge",

Developer : :
visuall tuning




Validation & calibration
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Validation & calibration
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Validation & calibration
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Data requirements
(DNDC family)
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Site simulations




The ,,base emission®
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The ,,base emission®

Bellenden Ker / Australia

(@]
o

N,O emission [ug N m? h'1]

1Feb 1Mar 1Apr 1May 1Jun 1Jul 1Aug
2002

20

1Sep 10ct 1Nov 1Dec

Kakamega / Kenya Xishuangbanna / Southwest China

RN
(&)

sandy soils

low substrate

. . -2 -1
N,O emission [ug Nm™ h']

source:
Werner et al.
(2007) GBC




Seasonal dynamics

Quelle ?
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VVeather dynamics
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thaw events

Freeze
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| essons for future
measurements?

® Where should we measure next?

® What else to measure?
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Example |

National scale inventory
N2O emissions of forest soils of
Germany

source:
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NO emissions
(ONDC Model)
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NO emussions
(Stehfest & Bouwman
Method)
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Example Il

Global scale
N2O emissions from tropical
rainforest soils world-wide
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Regional emission
dynamics
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Seasonality of N,O
emissions in the tropics
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Annual variability at
continental scales
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Simulating scenarios
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Future climate

predictions  »

Changes of N2O/ NO emissions
in future climates
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Common problems

® monolithik model structure

® duplicate functions in models




MOBILE

® functional sub-models, e.g.:

physicsDNDC, plantgrowthDNDC,
~soilchemistryDNDC, ...
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Dynamic coupling
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The future (?)
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