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Evaluation of peat soil decomposition rate under various levels of soil
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This study aimed at quantifying peat soil decomposition rates under various
levels of moisture and gaseous 02 concentration in peat soil. A simple C02 gas analyzing system for soil
gas samples was developed. Depth ﬁrofiles of soil water/air phase that can possibly occur in-situ were
numerically identified by using the measured soil moisture characteristic curves and unsaturated
hydraulic conductivities. Some results of peat soil incubation suggested that the amount of emitted CO2
may become 25 [tCO2 ha ] during two months with the groundwater table level of 100 cm in depth.
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Fig.1 The schematic diagram of the
components of the CO, gas analyzing system
and their configuration.
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Figure 2 (a) The plots from the triplicate k() measurements
(O, A and O) while the solid line denotes the modeled
curves k(h) =k, / (1 + hla ) with k,=6%X10% em s and a = -
0.04. (b) Soil water retention curves (SWRCs) obtained
from the k(h) measurements (O, A and [O) and from the
hanging-water-column (HWC) and the pressure-plate (PP)
methods (). A horizontal bar attached to a plot denotes +/-
0.5-standard deviation among the / values recorded by the
five tensiometers. Vertical bars drawn on the four plot
indicates +/- 0.5-standard deviation observed among the three
replicates of the HP and the PP methods. The dotted line is
the van Genuchten model 8 = 8, + (6, - 6,)( 1 + alh|?)y*”
(van Genuchten, 1980) with the parameters of 8, = 0.63, 8, =
0.26,a=0.01,and n=1.4.
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Figure 3  The 6,,,- GTL relation based on the measured data
sets on Figure 1. Symbols of circle (O) and plus (+) denote the
plots obtained while the groundwater table was going downward
and upward, respectively. Solid lines show the simulated curves
based on Equation (4) with the parameters specified on Figure
2(a). The upward water fluxes E in Equation (4) was varied
from 2 to 4, 6 and 8 mm d?'. The simulated curves were
extrapolated into the matric potential domain of 72 < -1000
cmH,0 where the k(h) was not measured (dotted lines), and
were ended at L = -60 cm since the measured k(h) made sense
only for the top 60-cm layer.
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Fig. 4 Examples of time-series data of peat
soil decomposition rates for various sampling
depths under the soil moisture condition with
the groundwater table level of 100 cm in depth.
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