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Introduction: The trace gas carbonyl sulfide (COS) has been "o 0] 0] 401 ol -
proposed as a tracer for canopy gross primary production (GPP). g o 1299 M — 1°00 o 1299 28_/\/\»\/\/\/\//\\/\\'500%
COS enters the plant leaf through the stomata and diffuses S Lo -40-W 40M ol :
through the intercellular space, the cell wall, the plasma 2 00 1 8o} 1" so} 1" oo "5
membrane and the cytosol like carbon dioxide (CO,). It is then -
] , -140 : : : 300 -140 : : ' 300-140 : : : 300-140 ' : ' 300
catalyzed by the enzyme carbonic anhydrase in a one-way 0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
reaction to hydrogen sulfide and CO,. This one-way flux into the T 199° 4 1990491 1690 49r 169°
leaf makes COS a promising tracer for the GPP. However, this o 207 207 20¢ 20¢ -
approach assumes that the ratio of the deposition velocities = ovmo ol \\//’\'500 of ~ T o e —— |1 &
between COS and CO, is constant (Leaf relative uptake), which < 20} o T = et v 20 8.
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must be determined in field experiments covering a wide S 40 0l 0l 0l ©
variety of ecosystems. % 6 12 18 2520 % 6 12 18 250 % 6 12 18 2520 "% 6 12 18 20
In our study we conducted eddy covariance and soil chamber ceT ot BT BT
measurements using a Quantum cascade laser (QCL) (Aerodyne- () Mean daily variation of COS (orange/blue) & CO, (green, purple) ecosystem Reculte:
Research Inc). fluxes & ambient concentrations. The shaded area indicate the standard deviation. esults:
i i i : During night time the soil acted as a small sink for COS at
At dlffere.nt field s.ltes across Europe: oo Are Indox e COS ol 1 | g 9. . sl
* Neustift (Austria) — managed temperate grassland 07-09/15 6 | | ﬁ 107 AUT all field sites. The flux turned into emission on grass
* Sorg (Denmark) — temperate beech forest 06/16 5| = DEN dominated ecosystems during daytime.
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I(_)ass/llg/lajadas (Spain) — mediterranean savanna ecosystem g g | M We observed COS uptake at ecosystem level at all sites
) . . . . - R during day and night. The COS fluxes showed a diurnal
* Jarvselja (Estonia) — hemiboreal coniferous forest 08/16 %2' = 0 ST e J y J , .
[once-over] g4 D 5 | epr————————— pattern with stronger COS uptake during midday at all
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Sites L CET The ERU/ CRU rates were only stable during high light
() Green Area Index for all field | Mean daily variation of modeled conditions and increased in low light reflecting increasin
sites separated into grass- and tree- COS soil fluxes. The shaded area |° | | 9 9 9
dominated Indicates the standard deviation. impairment of photosynthesis.
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Conclusion:

Soil fluxes were small compared to canopy fluxes, but can't
be neglected at sites with sparse canopies, where more light
was reaching the soil surface. To calculate the gross primary
production at ecosystem level soil fluxes have to be
accounted for. e 500 2 110'00 1500
Although the COS and CO, uptake follow the same pattern at
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Relative uptake ecosysten level during da}/time, the relative uptake differed _Z | 1 ST
quite strong between the sites. 54_ _ (IV) Ecosystem Relative
Flux COS The use of COS to infer the GPP might not be as straight = _ Uptake & COSsoll
_ Concentration COS forward as previously suggested and more data from a larger 55 | corrected ERU > 500 PAR
RU= Flux CO, variety of ecosystems/environmental conditions are needed. $1J. :
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