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Determination of Methane Emissions from a Dairy Feedlot Using an Inverse Dispersion Technique
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Abstract; Methane emission from dairy feedlot in China is one important source of global methane budget due to the large global warming
potential (a factor of 25 in comparison with CO,). To indicate methane emission patterns on dairy feedlot in North China, a combination of an
inverse dispersion technique and open—path laser was used to quantify patterns of methane emissions on a dairy feedlot (Baoding, Hebei )
during winter and spring seasons. During these two measurement seasons, the total animal herd was 1 200 heads in average. Results showed
that both in winter and spring seasons, methane emissions from the selected dairy feedlot were characterized with a apparent diurnal pattern,
that was, the emission peaks occurred at 05:00, 11:30 and 16:30, respectively, which was generally in agreement with the schedule of feed—
ing activities; it also indicated that total daily emission rate of methane including enteric formation and manure storage within feedlot during
winter and spring seasons were 0.31 t*d™ and 0.36 t-d™, and on the per capita base including total animal herd, methane emission rates were
0.26 t-d™ and 0.30 kg -d™, where methane emission rate during spring season was about 16.7 greater than winter season, thus a relatively
large seasonal difference on methane emission rates was identified.

Keywords: dairy feedlot; methane; inverse dispersion technique; open—path laser; diurnal pattern
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Figure 1 Ilustration of the layout of the experimental dairy feedlot and the instrument setup
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Figure 2 Illustration of the bLS technique for estimating tracer emission rate Q
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Figure 3 Methane concentrations at 2.4 m level during winter (A) and spring (B) measurement periods
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Figure 4 Diurnal patterns of methane emissions over the experimental feedlot durig winter (A ) and spring (B) seasons
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