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The N cycle
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Evolution and distribution of reactive nitrogen
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Fertilising effect of N on ecosystem production

* C sink increases with N deposition level

C budget as a function of N deposition over
20 sites of temperate and boreal forests
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Fertilising effect of the increase of [CO2].,,

* GPP increases with [CO,]
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FACE experiments

* Free Air CO2 Enrichment Experiment
— Enrichment from 475 ppm up to 600 ppm

— More than a dozen of experimental sites C assimilated by lead as function of
— Up to 20 years of observation (Duke Forest) [CO,] at Oak Ridge
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CO2 fertilising effect limited with N-availability

NPP over 11 years at FACE Site of Oak Ridge
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Some processes

N sequestered in
biomass and litter
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Impact on CMIPS5 projections

« Carbon sink in terrestrial ecosystems (1860-2100)
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Vegetation model with C and N coupled

 Intercomparison of 12 models AT 2 FACE sites
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Coupling between C and N cycles in ORCHIDEE

« Work of Sonke Zaehle (2007- 2010)

— Based on a so-called O-CN version (Zaehle et al., 2010a,b)
— Main focus: C flux responses to N-availability

« An ongoing work of merge into the trunk of ORCHIDEE
— Code “checking” and writing (N. Vuichard): Jan-Sept. 2014
— Testing phaseDébut de la phase de test : This fall
— Starting point for the version coupling C, N and P (P-imbalance ERC project)
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N cycle in ORCHIDEE
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Soil organic matter dynamics

« Based on the Century model (Parton et al., 1993)
* high C:N ratio of metabolic residue
=> N immobilisation
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« Based on the DNDC model (Li et
al., 1992, 2000).

* |t accounts for:

@

Mineral soil N dynamics
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Photosynthesis

« Based mainly on the work of Kattge et al. (2009)

=> VVmax vs. Leaf N content

Light & N profiles
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With k values around 0.1-0.2 (Carrswell et al., 2000;
r et al. 2012)
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