Observational Evidence for active atmosphere-biosphere exchange of the vast majority of detected volatile organic compounds (VOCs) and their impact on atmospheric chemistry
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Abstract
     Numerous volatile organic compounds (VOC) and their oxidized forms (OVOC) exist in Earth’s atmosphere, and biogenic VOC (BVOC) emissions contribute up to 90% on the global scale. In spite of their critical role in tropospheric chemistry in terms of ozone production and secondary organic aerosol (SOA) formation, the studies for evaluating their exchanges (emission/deposition) between the atmosphere and ecosystem have been limited to only a few dominant species such as isoprene and monoterpenes due to lack of measurement technique. Here, we used eddy covariance method to determine the ecosystem scale exchanges from direct concentration measurement of the full range of VOCs (a molecular weight between 10 and 1278), and proved substantial exchanges of at least 494 species with bi-directional flux; either emission or deposition. Moreover, we found that a larger number of species (at least 186 compounds) are significantly deposited to the ecosystem. This first observational evidence for active ecosystem scale exchanges of the vast majority of VOC will give a very important attention to current BVOC emission models (or possibly regional air quality and global climate model) which still did not account for contributions of the smaller flux and concentration species.
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