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The Starzach site in the upper Neckar valley, Germany, is known for its natural degassing of carbon
dioxide (CO₂). During the last century, the gas has been mined industrially until yields stagnated
and the extraction wells were sealed. Interestingly, CO₂ exhalation spots have reappeared across
the site over the last years. Neither the total emission rate across the site, nor the diurnal or
seasonal variations of the CO₂ degassing on the site have been quantified scientifically yet.
In this project, an autarkic wireless sensor network is developed to monitor the CO₂ concentrations
in the Neckar valley continuously and investigate the spatial and temporal variability. In the
project's second phase, gas transport simulations with a numerical dispersion model will be used to
assess the actual CO₂ emissions into the lower atmosphere. Ultimately, the developed methods may
be exported to other regions with similar gas emission phenomena.
To account for the spatial heterogeneity of the CO₂ outgassing, a dense sensor network is needed.
Deploying several dozen stations requires each station to be of reasonable cost. Currently,
commercially available, deployable and self-sustaining measurement systems for CO₂ are very
expensive. So to facilitate a targeted network with a 10-meter scale mesh size, we developed an
infrastructure that meets our requirements. The network’s modular setup permits flexible sensor
extension or spatial expansion. A Campbell Scientific IRGASON eddy-covariance station supplements
the network as a punctual high-precision reference. Live gathered data are offered to the science
community via the publicly accessible OpenSenseMap.org measurement data platform.
In this talk, the sensor network infrastructure is introduced and the low-cost CO₂ sensor
performance is assessed. First long-term measurements at the site reveal a clear diurnal cycle of
meteorological parameters and especially for the atmospheric CO₂ concentration and stratification.
The site's valley location with surrounding hills is shown to create complex flow dynamics.
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