More than just CO,: The carbon balance of

3 a temperate mountain grassland
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Global carbon dioxide budget
(gigat f carbon per year)

Motivation

Global Carbon Project (2009)

,Other” carbon fluxes
A

[
NECB = dC/dt = -NEE + F.y + Fpyy + Fyoc + Foic + Fooc + Foc

(Chapin et al., 2006)

|

» Terrestrial biosphere absorbs =25% of anthropogenic CO,
» Magnitude of terrestrial sink is highly uncertain

» Better understanding of ,,other” carbon fluxes

» Non-CO, gases are directly/indirectly radiatively active
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C-cycle measurements

C-compound
Co,
CH,
VOC
Particulate C

Time frame
2001-ongoing
2010-ongoing
2008-2009, 2011-2012
2001-ongoing

Instrumentation
Li-6262/Li-7000

cwQCL Aerodyne
PTR-MS/PTR-TOF

Elemental analyser




Net ecosystem CO, exchange (NEE)
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The net ecosystem CO, balance: |
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. Units: pools (g€ m=2) and fluxes (gC m2 y1)



Methane (CH,) exchange
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Hortnagl et al. (in preparation)



The net ecosystem CO, balance: I

2011: 70 -59 g CO, equiv. m2 y?
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. Units: pools (g€ m=2) and fluxes (gC m2 y1)
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Hortnagl et al. (2011, JGR) and unpublished data (2011-2012)



carbon flux
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Hortnagl et al. (in preparation)
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Monoterpene (C,, H,¢) deposition
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BVOC: Monoterpene (C,, H,¢) deposition
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The net ecosystem CO, balance: lli
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. Units: pools (g€ m=2) and fluxes (gC m2 y1)



The net ecosystem CO, balance: IV
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Summary and Conclusion

» Largest component carbon fluxes are GPP and ER,
followed by carbon export/imports associated with
management. In particular carbon imports bear
considerable uncertainties and thus deserve further
attention (in managed ecosystems).

» CH, and VOC exchange amounts to ca. 7 and 1% of the
NECB. CH, fluxes appear to negate a significant part of the
negative radiative forcing of the CO, uptake. VOC, mostly
oxygenated compounds, fluxes matter for atmospheric

chemistry.
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