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Effects of rapid environmental changes on GHG dynamics in Tropical peatlands
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We conducted field survey in tropical peat swamp in Southeast Asia, in which

rapid environmental changes (such as deforestation, drainage, and peat fires) are occurring. We
applied hydrological and biogeochemical survey to elucidate the effects of environmental changes on
material cycling, especially greenhouse gas emissions and water quality. Our field observation
showed the change in carbon dioxide emission from peat decomposition (Drained forest >undrained
intact forest > drained and burnt degraded peat). We also firstly reported ecosystem scale methane
flux in undrained peat swamp forest in Indonesia. Our results showed that the swamp forest can
switch from methane sink in dry season to methane source in wet and inundated season. These reports
cgntribute deeper understanding of changes in material cycles in tropical peatland under rapid
changes.



20

2005 15 40%
(CO2)
CcOo2 (Global Carbon Project)
CO2
CO2 (CH4)

CO2, CH4
( ) /

CO2

( 3
CO2 CH4
/
CO2 Co2
PM2.5

Itoh etal., 2018; Science of the Total Environment



Sakabe et al ., 2018; Global Change
Biology
PM2.5 Kuwata et al., 2017. J.
Geophys. Res.
Neoh et al ., 2016. Journal of Insect Conservation

17
Sakabe, A., Kosugi, Y., Takahashi, K., Itoh, M., Kanazawa, A., Makita, N., Ataka, M. (2015)
One year of continuous measurements of soil CH4 and CO2 fluxes in a Japanese cypress
forest: temporal and spatial variations associated with Asian monsoon rainfall
J. Geophys. Res. Biogeosciences, 120, 585-599, doi:10.1002/2014JG002851.

Itoh, M., Shimamura, T., Ohte, N., Takemon, Y. (2015)

Differences in hydrophyte life-forms induce spatial heterogeneity of CH4 production and
its carbon isotopic signature in a temperate bog peatland

J. Geophys. Res. Biogeosciences 120, 1177-1195, doi:10.1002/20143G002881.

Neoh, K.-B., Bong, L.- J., Muhammad, A., Itoh, M., Kozan, 0., Takematsu, Y., Yoshimura,
T. (2015)

Understanding the impact of fire on termites in degraded tropical peatlands and the
mechanisms for their ecological success: current knowledge and research needs

Ecol. Res., 30, 759-769, doi:10.1007/s11284-015-1289-8.

Neoh, K.-B., Bong, L. J., Nguyen, M.T., Nguyen, V. T., Nguyen, H. Q., Itoh, M., Kozan.O,
Yoshimura, T. (2015)

Reduced termite diversity and complexity in Vietnamese coffee agroecosystems: Testing
along a gradient of increasingly disturbed land

Journal of Insect Conservation 19, 1129-1139, 2015, doi:10.1007/s10841-015-9828-8.

Sakabe, A., Kosugi, Y., Okumi, C., Itoh, M., Takahashi, K. (2016)

Impacts of riparian wetlands on the seasonal variations of watershed- scale methane
budget in a temperate monsoonal forest

J. Geophys. Res. Biogeosciences 121, 1717-1732. DOI: 10.1002/20153G003292

Neoh, K.-B., Bong, L.- J., Muhammad, A., Itoh, M., Kozan, 0., Takematsu, Y., Yoshimura,
T. (2016)

The impact of tropical peat fire on termite assemblage in Sumatra, Indonesia: reduced
complexity of community structure and survival strategies

Environ. Entomology, 45, 1170-1177. doi: 10.1093/ee/nvwll6

Wijedasa, L. S., Jauhiainen, J., Ononen, M. K., Lampela, M., Vasander, H. et al. (135/139
Authors) (2016)

Denial of long-term issues with agriculture on tropical peatlands will have devastating
consequences

Global Change Biol. 23, 977-982, doi:10.1111/gcb.13516.

Kuwata, M., Kai, F. M. Liudongging, Y. Itoh, M., Gunawan, H., Harvey, C. F. (2017)
Temperature and Burning History Affect Emissions of Greenhouse Gasses and Aerosol
Particles from Tropical Peatland Fire

J. Geophys. Res. Atmos. 122, 1281-1292, doi:10.1002/2016JD025897.

Marryanna, L., Kosugi, Y., Itoh, M., Noguchi, S., Takanashi, S., Katsuyama, M., Tani,
M., Siti-Aisah, S. (2017)

Temporal variations in stable isotopes in precipitation related to the rainfall pattern
in a tropical rainforest in peninsular Malaysia

Journal of Tropical Forest Science, 29, 349-362, doi:10.26525/jtfs2017.29.3.349362

Budisulistiorini, S. H., Riva, M_, Williams, M., Chen, J., Itoh, M., Surratt, J. D., Kuwata,
M. (2017)

Light-absorbing brown carbon aerosol constituents from combustion of Indonesian peat and
biomass



Environmental Science & Technology, 51, 4415-4423, doi:10.1021/acs.est.7b00397

Neoh, K.-B., Bong, L.- J., Muhammad, A., Itoh, M., Kozan, 0., Takematsu, Y., Yoshimura,
T. (2017)

The effect of remnant forest on insect successional response in tropical fire-impacted
peatland: A bi-taxa comparison

PLOS ONE, 12(3): e0174388. doi:10.1371/journal.pone.0174388

Chen, J., Budisulistiorini, S. H., Itoh, M., Lee, W.-C., Miyakawa, T., Komazaki, Y., Yang,
L., Kuwata, M. (2017)

Water uptake by fresh Indonesian peat burning particles is limited by water-soluble
organic matter

Atom. Chem. Phys. 17, 11591-11604, doi:10.5194/acp-2017-136

Itoh, M., Okimoto, Y., Hirano, T., Kusin, K. (2017)

Factors affecting oxidative peat decomposition due to land use in tropical peat swamp
forests in Indonesia

Sci. Total Environ. 609, 906-915, doi:10.1016/j.scitotenv.2017.07.132

Marryanna, L., Kosugi, Y., Takanashi, S., Noguchi, S., ltoh, M., Katsuyama, M., Matsuo,
N., Siti-Aisah, S. (2017)

Evapotranspiration and Water Source of a Tropical Rainforest in Peninsular Malaysia
Hydrological Processes, 31, 4338-4353, doi:10.1002/hyp.11360

, : , (2018)
31, 178-189.

Sakabe, A., Itoh, M., Hirano, T. Kusin, K. (2018)
Ecosystem-scale methane flux in tropical peat swamp forest in Indonesia
Global Change Biology 24, 5123-5136, doi:10.1111/gcb.14410

Budisulistiorini, S. H., Riva, M., Williams, M., Miyakawa, T., Chen, J., Itoh, M., Surratt,
J. D., Kuwata, M. (2018)

Dominant contribution of oxygenated organic aerosol to haze particles from real-time
observation in Singapore during an Indonesian wildfire event in 2015

Atmos. Chem. Phys., 18, 16481-16498, doi:10.5194/acp-18-16481-20181

10
Itoh, M., Osamu, K., Kuwata, M., Kawasaki, M.:
Impacts of Tropical Peat Fires on Environment, The 2nd Asia Research Node Symposium on
Humanosphere Science , Kyoto, Japan 2017.7.21

Itoh, M., Nishimura, H., Shiodera, S., Hirano, T., Osamu, K., Gunawan, H.:
Change of water chemistry (Dissolved Organic Carbon) with frequent peat fires in
Indonesian Peatland, Internatioal Peat Congress, Kuching, Malaysisa 2016.8.18

, , , Gunawan, H., Kusin, K., , )

2016 s , 2016.5.24



