Urban carbon dioxide concentration and flux measurements from a building rooftop in Boston, Massachusetts
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Carbon dioxide concentrations and fluxes have been measured with an open path infrared gas analyzer (IRGA, Licor LI-7500) and sonic anemometer (Campbell CSAT) installed on a 1.8 m tower on top of a building (675 Commonwealth Ave) at Boston University since October, 2007. The flux data was transformed with a double rotation scheme that sets the vertical wind to zero. The resulting vertical rotation angle shows a clear dependence on the building geometry when plotted against wind direction. In addition, gaps in wind direction are observed due to wind shadowing from nearby taller buildings (the BU residential dorm towers on Commonwealth Ave). Although there are limitations on the dataset imposed by the non-ideal flux conditions, the fluxes do respond to the weekend effect. Considering data until the end of October, 2009, the carbon dioxide emissions are over twice as great on weekdays compared to weekends (0.13 mg m-2 s-1 verses 0.053 mg m-2 s-1). The weekend effect is also apparent in diurnal concentration data, which does not depend on meeting eddy flux criteria and corresponds to a much larger footprint. Considering monthly averages of diurnal cycles of carbon dioxide concentration, hourly bins on weekdays range from no increase to 30 ppm higher than weekend days. The diurnal weekend effect is typically largest during the early morning hours before the breakup of the nocturnal boundary layer. The weekend effect depends strongly on meteorological conditions and boundary layer mixing. Throughout the year, some months show differences of less than 10 ppm throughout the diurnal cycle. Carbon dioxide concentrations and the weekend effect are also impacted by wind direction. During the summer months, there is evidence for a land-sea breeze diurnal cycle in the wind data, and this cycle impacts observed carbon dioxide concentrations.
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