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We assess the detectability of city emissions via atower-based greenhouse gas (GHG) network, and quantify the
gpatial and temporal patterns in atmospheric GHG dry mole fractions. Towards that end, we present
afternoon-averaged results from a network of carbon dioxide (CO,), methane (CH,), and carbon monoxide (CO)
mole fraction measurements in Indianapolis, Indiana, for 2011-2013, as part of the Indianapolis Flux (INFLUX)
study. The platform for these measurements is twel ve communications towers, ranging in height from 39 to
136 m above ground level, which are instrumented with cavity ring-down spectrometers. A background site on
the predominantly upwind side of the city is utilized. The temporal variability of the daily afternoon-averaged
GHG molefractions for the INFLUX sitesislarge: at the site on the downwind edge of the city, two-sigma of
the daily values are within a 44 ppm CO, range. Averaging over several months during the dormant season, the
urban enhancement ranges from 0.5 ppm CO, at the site 24 km downwind of the edge of the city to 3.2 ppm at
the downtown site. Comparison of the observations to modeled (using the Lagrangian Particle Dispersion
Model, WRF-Chem, and Hestia 2012 emissions) atmospheric mixing ratios shows consistent spatial gradients
across the network (shown in the figure below). In addition, the suitability of various sites as a background is
characterized and the variability of measured urban enhancement as a function of wind direction is described.
These observations show that a dense network of urban GHG measurements yield a detectable urban signal,
with spatial information that appears to be compatible with atmaspheric inversion of urban-scale spatially- and
temporally-varying emissions.
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