Carbonyl sulfide and sun-induced fluorescence as joint constraints on terrestrial carbon cycling
In a temperate alpine grassland ecosystem
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Introduction

Quantitative understanding and monitoring of gross primary
productivity (GPP) and its response to environmental variables
is critical for understanding the feedbacks of ecosystems to the
changing climate and projecting the future climate state.

Due to limitations of the eddy covariance (EC) method related
to the restricted spatial coverage obtained with the method, as
well as drawbacks of the so-called CO, flux partitioning
approaches, adding scale-appropriate extra-information on
canopy physiological status and flux partitioning is crucial for
constraining GPP, also beyond the ecosystem scale.

Here, we present the preliminary outcome of the H2020-MSCA-
IF COSIF project aiming at investigating the potential of two
novel GPP traces, i.e. carbonyl sulfide (COS) and sun-induced
fluorescence (SIF) for inferring GPP.
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Half-hourly variations in gross primary productivity (GPP; umol m2 s%), air temperature (Tair; °C) and incident photosynthetically active
radiation (PAR; umol m2 s'*) during the period of joint flux and spectral measurements.
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measuring vertical and horizontal wind velocity components

(Aerodyne Research Inc., Billerica,USA)
measuring COS, CO_, H,0 and CO
+
R3 sonic anemometer
(Gill Instruments, Lymington, UK)

+
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Preliminary results
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PANEL A: Temporal changes in normalized difference vegetation index (NDVI; -), sun-induced fluorescence
(SIF_O2A; mW m=2sr? nm). SIF and NDVI data were collected between 8 am and 18 pm CET and averaged over 30
min periods to match GPP observations.

PANEL B: Seasonal pattern of fraction of absorbed photosynthetically active radiation (FAPAR; -). FAPAR data were
collected between 11 am and 13 pm CET at 1 min intervals and averaged over 30 min periods.

Gray vertical bar indicates grassland cut event. Different colours highlight periods before and after the grassland cut.
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Relationship between SIF (PANEL C) or NDVI (PANEL D) and GPP derived from EC CO2 flux partitioning. Different colours
highlight periods before and after the grassland cut. Points represent half-hourly data collected between 8 am and 18 pm CET.
PANEL E: Relationship between SIF and GPP during sunny (red) and cloudy periods (black) in the period before the grassland cut.
Points represent hourly means between 8 am and 18 pm CET. Cloudy conditions were defined as those when the diffusion index
(DI), which is the ratio of the diffuse to total incident PAR, exceeded 0.7. Sunny conditions were defined as those, when Dl<o.4.
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EDDY COVARIANCE (QCL) SUMMARY
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© © grassland. Possible reasons: stress symptom,
differences in fluorescence escape factor,
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Mean diel variation of net CO2 and COS ecosystem fluxes before and after the grassland Source © : Sakowska et al. (in preparation).
cut event. Positive fluxes indicate net emission, while negative fluxes indicate net uptake. All I’ightS reserved
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