Seasonal and Interannual Variability of
Australian Carbon Fluxes Seen by GOSAT
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The seasonal and inter-annual variability of the global carbon sink is mainly caused by variations in the carbon
cycle of terrestrial ecosystems'. However, current approaches to quantify large-scale carbon fluxes like inverse
modelling, dynamic global vegetation models and machine learning strategies suffer from sparse in-situ
measurement coverage or the complexity of carbon-water cycle interactions in some regions, e.g. Australia®?2.
Satellite CO, measurements can help to fill the gap and better constrain regional carbon fluxes in Australia®.
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Highlights Summary

«  GOSAT reveals CO, » Satellites help to better constrain large-scale carbon
emission pulses at the end fluxes in regions with sparse in-situ measurements
of the dry-season in * GOSAT reveals enhanced CO, concentrations and
Australia. high CO, emissions in Australia at the end of each

year from 2009 to 2018, which are not captured by
model approaches

Emission pulses dominate

the seasonal and inter-

annual variability of .
Australian carbon fluxes

Vegetation models attribute the emissions to an
increase of respiration preceding an uptake by

* Emissions are caused by a vegetation growth

precipitation driven .
increase of respiration

Soil rewetting seems to be the cause for the
increase of respiration on regional scale

What drives the CO, fluxes?
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Conclusion

The large CO; emissions (2) and therefore the enhanced CO, concentrations (1) seen by
GOSAT at the end of each year over Australia are caused by an increase of ecosystem
respiration followed by a delayed carbon uptake by vegetation growth (GPP) (3). The
respiration increases with the onset of the rainy season. Together with local flux observations
(see preprint) this suggests soil-rewetting to be the driver of the respiration process.
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A preprint of the results is available at
https://arxiv.org/abs/2207.06869
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