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ABSTRACT:

Plants emit a wide range of reactive hydrocarbons that serve as precursors of
atmospheric oxidants and secondary organic aerosols. This seminar will examine the
processes governing the temporal and spatial variability of isoprene and
monoterpene emissions from forests. Results from several field campaigns will be
presented to illustrate the seasonal behavior of these compounds across contrasting
environmental conditions. Large-eddy simulation (LES) results are used to quantify
vertically resolved budgets of isoprene and monoterpenes within forest canopies,
including the effects of emissions, turbulent transport, surface deposition, and
chemical transformations. Simulations indicate that emissions and turbulent
dispersion dominate the isoprene budget as these compounds are transported
upward and out of the canopy. In contrast, under nitrogen oxide-limited conditions,
in-canopy chemical reactions remove substantial fractions of locally emitted
monoterpenes. In forests with co-located emissions of isoprene and monoterpenes,
hydroxyl radical production from monoterpene ozonolysis can be comparable in
magnitude to photochemically driven hydroxyl radical formation. The seminar will
also highlight how regional atmospheric warming substantially alters the emissions,
transport, and atmospheric chemistry of plant-emitted hydrocarbons.
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