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The Influence of Different Land Use Categories on Greenhouse Gas
Emissions in Toushe Peatland
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Abstract

Peatlands comprise merely 3% of the Earth's terrestrial surface yet sequester around 600
gigatons of carbon, which constitutes roughly one-third of the global soil carbon reservoir. In
the Toushe Basin of Nantou County, Taiwan, a naturally enclosed hydrological system,
encircled by mountains, facilitated the deposition of peat layers reaching depths of up to 40
meters. Nonetheless, historical agricultural practices and soil drainage have swiftly converted
this region into a carbon source. This study assesses the impact of different land use types on
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greenhouse gas (GHG) emissions from peat soils. Three land use categories were analyzed
within the study area: orchard, dryland agricultural, and recreational land. Ten plots were
examined, with soil samples obtained to a depth of one meter. Greenhouse gas emissions were
directly quantified from these maps. Historical records and field observations suggest that
around 40 to 50 cm of external soil was deposited on the ground surface in the past.

The soil organic carbon (SOC) level varied from 12.75 to 54.04 kg-C/mZ2 considerably
exceeding the SOC stock of typical agricultural topsoil in Taiwan, which is 7.00 (5.41-7.85)
kg-C/m2 within the top 100 cm. The carbon-to-nitrogen (C/N) ratio varied from 7.7 to 52,
above standard values observed in traditional agriculture. Methane (CHa4) fluxes varied from
2.16 to 790 nmol/m3s and were exclusively seen in recreational areas with surface soil
covering. Nitrous oxide (N20) emissions varied from 0.01 to 371 nmol/m?/s, with peak values
observed in dryland plots grown with loofah (Luffa cylindrica), presumably attributable to
fertilization techniques.
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