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Some questions, which have been and will be adressed at the
TERENO sites HOoglwald and in the Ammer catchment

* Does silvicultural management affect the pedosphere-atmosphere
exchange of non-CO,, greenhouse gases (GHG), i. e. methane (CH,)
and nitrous oxide (N,0O)?

 How pronounced is the intra- and interannual variability of
pedosphere-atmosphere-exchange of CH, and N,O?

« How may climate change affect non-CO, GHGes in alpine grasland
- first results of the FORKAST project situated at the TERENO
alpine observatory

- Do we need both long-term and high temporal resolution
measurements to investigate biosphere-atmosphere exchange of
GHGes at the TERENO large lysimeters?
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CO,, CH, and N,O: atmospheric increase and
blogenic sources
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Radiative forcing of climate by long-lived
greenhouse gases between 1750 and 2005.
IPCC, 2007
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Apart from radiative forcing: N,O is the dominant
ozone-depleting substance today and in future
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The Hoglwald Iong ‘term qux data set: 15 years of automated
measurements of soil-atmosphere exchange of CO,, N,O, CH4
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Is forest managee?i"a neglected source for non-
CO, GHGes?
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Clear cuttlng S|gn|f|cantiy decreased the CH, sink
strength of the HOoglwald soil for more than 7 years
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Clear cutting strongly increased N,O emissions for 7

years Over a rotation period
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Hoglwald flux data illustrate the need for Iong -term
measurements (in particular concerning N,O)
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Do we have to expect freeze-thaw peaks of N,O fluxes
also at the TERENO alpine grasland sites?
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Climate change and freeze thaw N,O emissions in
alpine grassland —what do we expect?

Lower soil
moisture
Depreased > during spring Decreased
height and . freeze thaw
duration of |:> More intense freeze-thaw
snow cover soil frost in E:> Impaired N,O pulse
winter microbial emissions
ﬁ growth in
Climate winter
change

Climate change - reduced snow cover —>colder soils in a warmer world
—>smaller freeze-thaw pulse emissions of N,O

- Long-term measurements and high temporal resolution needed at TERENO
large lysimeters
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FORKAST project situated at the TERENO pre-alpine
observatory sites
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Dislocation of lysimeters along climatic gradient to simulate
climate change, GHG-exchange measurements

Small soil cores/mini lysimeters  Large lysimeters
Wielenbach diam. 16.4 cm, 25 cm height

~550m a.s.| Years2009-2012 Long-term observatory
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@ Auswirkungen des Klimas
© auf dkosysteme und klimatische ™

Anpassungsstrateglen




FORKAST: N,O fluxes
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soil%tempt—‘_ﬁraturé_ GrasWang
— soil temperature Wielenbach

Manual sampling of chamber
_ headspace with syringes -

- gas chromatographic analysis
- of CH, and N,O

daily mean soil temperature [°C] 4 cm
depth and moisture [%] 15 cm depth

soil moisture Graswang
soil moisture Wielenbach

- —> Temporal resolution approx.
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dislocation on N,O fluxes
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But: freeze-thaw peak?
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FORKAST: Net CH uptake Immediately increases after
| IyS|meter dislocation
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« Forst management (in particular clear cutting) can be a
significant source of non CO,-greenhouse gases

 Pedosphere-atmosphere exchange of methane and, in
particular, nitrous oxide is characterized by enormous temporal
variablity from hourly to interannual scales

 CH, emissions in alpine grasland show fast response to
simulated climate change via lysimeter transfer (increased CH,
sink strength under climate change conditions)

« Both long-term measurements and high temporal resolution are
Indispensable prerequisites to draw conclusions on pedosphere-
atmosphere exchange of C and N trace gases (in particular for
N,O) and to calculate the total GHG balance of ecosystems.......
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