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Spatial and temporal characteristics of COZ2, CO, and CH4 in-situ mole fractions
In an urban environment as part of the INFLUX project
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INFLUX (INdianapolis FLUX Experiment)

Independent verification of anthropogenic greenhouse gas emissions is an emerging need
as legislation to regulate greenhouse gas emissions becomes more likely. As part of the
INFLUX project, CO2, CH4 and CO mixing ratios are measured using wavelength-scanned
cavity ringdown spectroscopy (Picarro, Inc.) at towers surrounding Indianapolis, IN, with ex-
pansion underway to a network of 12 GHG sensors. Sampling was initiated in October of
2010, with 9 sites deployed as of August 2012. The INFLUX project also includes bottom-

up flux estimates, aircraft measurements, flasks at 5 towers, and NASA TCCON total-

column CO2 and CH4 sensor. In this poster, we focus on results from tower-based in-situ
tower data.

GHG Concentrations as a Function of Wind Direction

Urban enhancement (difference between urban Site 02 and rural Site 01) for daytime hours April - November
2011, as a function of wind direction. The median enhancements are 1.2 ppm CO2, 8 ppb CO, and 3 ppb CH4.
However, the magnitudes are strongly dependant on wind direction. Colored arrows indicate positive urban
enhancements, whereas black indicates negative enhancement. Essentially, the arrows point to the sources.
At Site 02, CO and CO2 come from the city as would be expected from distributed sources. The magnitudes
of enhancement as a function of wind direction are as large as 20 ppb for CO and 5 ppm for CO2. In addition
to the source of CH4 from city, there is an additional source from the southeast. Collaborators from Purdue
plan to investigate this source further via drive-arounds. The magnitude of the enhancement from the city
is as large as 10 ppb CH4. For CH4, negative enhancement when the winds are aligned from Site 01 to Site
02 is more prominent than for CO and CO2.
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Overall Objective of INFLUX: To develop and assess methods of
quantifying greenhouse gas emissions at the urban scale, using
Indianapolis as the test site.
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*Background photo shows the view from the Soldiers and Sailors Monument in downtown Indianapolis.




