Development and validation of a measurement system for characterizing subsurface CO2 concentration profiles in soil
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Increasing levels of carbon dioxide (CO2) in the atmosphere has been a major concern of most researchers in the past decade.  A clear understanding of the various components, contributing to the increasing levels of this greenhouse gas, is an important aspect of the global warming theory.  One of the major components of the surface carbon budget is the soil CO2, which is produced as a result of the various microbial and root activities, involving both chemical and biological reactions, in the soil.  Vast amounts of research are being conducted for development of accurate measurements of soil CO2 using different approaches such as the gradient and the surface chamber methods.  The main objective of this research was to develop a gradient-based measurement system to characterize soil CO2 concentrations for flux determination in various field conditions at different temporal scales.  An array of water content, temperature and CO2 sensors were installed at different depths to monitor changes in CO2 at each location over a period of 1 week in each cropped plot. Sensors were placed through the wall of a large diameter pipe previously installed vertically in turf, and other vegetative plots (10 x 10 m). Depth of placement was based on the crop-dependent rooting depth with 5 sensor distributed uniformly in the soil profile. Carbon dioxide flux estimations were validated using a LI-COR CO2 surface soil chamber. Maximum measured concentrations varied vertically, depending somewhat on rooting depth, and temporally with diurnal fluctuations following trends in soil temperature.
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