Modelling Carbon Storage of a Temperate Mountain Grassland as Affected by Management
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Background

Around 30% of the anthropogenic emitted CO, is se-
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Methods

i) Experimental approach:
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Reasonable agreement between the model data
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Can the NECB be improved by changing the cutting o - R it rce! ol T S
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dates and/or frequency without compromising vield?
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Fig. 1 Time-series of net ecosystem production (NEP) for the
years 2002 o 2006, Arrows indicate cutting dates.
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Fig. 2 View of the site in the Swbay Valley [ Austira).

Turbulent CO, fluxes were measured with the eddy co-
variance method and the amount of above-ground-bio
mass was determined in a destructive way by harvesting.
ii) Modelling:

To examine the question adressed we adapied the
DALEC model developed by Williams et al. (2005) for a
managed grassland to model the C-balance of the grass-
land ecosystem.
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Fig. 3 Schematic structure of the model used, showing pools (boxes)
and fluxes (arrows). Allocation fluxes are marked A, litterfall fluxes
by L, and respiration by K. D is a decomposition flux and GPP 1s
gross primary. production. MO represents a possible priming effect
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prove the NECB, but these shifts would lead 10 gyliar carbon pools (C)) from 2002 10 2006,

reductions in vield.

iii) Implementing a fourth cut per season would

lead to comparable yields but would generally
worsen the carbon balance

1v) Redueing the cutting frequency to two culs

per season has an enormous positive effect on
the NECB at the expense of yield (Fig. 6).

The MAJOR CONCLUSIONS from this
simulation study are that the current tradi-
tional management results in close-to-opti-
mal yvields with a close-to-neutral NECB.
Intensification of management appears to
lead to marginal improvements in yield
alongside with larger carbon losses, while
extensification promotes carbon storage
but is associated with appreciable reduc-
tions in vield.

The underestimation of ecosystem respira-
tion after cutting events requires further
analysis.

Outlook
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Fig. & Effizets of parallel pre- or postponed cutting dates and
of different cutting frequencies on the NECB and vield.

Experimental validation of model by means of management manipulation experiments.
Explore interactive effects of changes in management and likely future changes in climate and to

develop appropriate mitigation options




