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Production and consumption of greenhouse gases in a peatland forest soil

Satoshi MORIMOTO! - Osamu NAGATA? - Ken KAWAMOTO? - Shuichi HASEGAWA*

Abstract: Peat wetlands are considered to be the major
sources of greenhouse gases. Many studies have been con-
ducted to evaluate quantitatively greenhouse gases produc-
tion and consumption in peat soils, however, only limited
information on dynamics of greenhouse gases in peatland
forest soils. In this study, emission, production, and con-
sumption of greenhouse gases such as CO,, CHy, and N,O
were investigated at a soil profile in the peatland forest by
combining techniques of a closed-chamber method, annual
monitoring of soil gas concentrations in the unsaturated
zone, and laboratory measurements on water retention and
gas diffusivity for soil core samples. Results show that
the annual amounts of 725 g CO,-C m~2 were emitted
from the soil surface and approximately 90% of the CO,
was produced at the depth interval less than 10 cm. On
the other hand, the soil profile acted as a CHy sink and
the annual amounts of 0.47 g CH4-C m~2 were oxidized
O consumed) within the 0—10 cm depth interval. For the
dynamics of N>O, the annual amounts of 0.249 g N,O-N
m~2 were emitted from the surface and both production
and consumption occurred at each depth interval above the
water table. Especially, the production and consumption of
N, O was significant at the 22-cm depth from the surface. It
was also revealed that the N»O was produced / consumed
markedly even during the snowfall and snowmelt periods
differing from the CO, and CHy4.
Key Words : carbon dioxide, methane, nitrous oxide, peat-
land forest, gas production and consumption
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Soil profile and depths of measurements and core sampling.
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Relations between matric potential and air-filled porosity at five different depths. Fitted curves with the van Genuchten soil-water

retention model are given.
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Soil-gas diffusivity as a function of air-filled porosity at five different depths. Predicted curves with the Millington and Quirk model

are given.
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Comparison of gas flux values at the soil surface obtained by the closed-chamber method and the soil-gas diffusivity-based method.

Dotted lines show 1:1. (a) CO,, (b) CHy, and (c) N,O.
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