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Peat degradation occurs most rapidly and massively in Indonesia because of drainage, forest fire and 

deforestation of swamp forests. Indonesia’s peat carbon pool has consequently become vulnerable and will 

potentially become a huge carbon source to the atmosphere. To know the function of tropical peatlands 

within global carbon cycles, it is crucial to determine net CO2 exchange of peatland ecosystems with the 

atmosphere (NEE) resulting from the difference between vegetation photosynthesis, or gross primary 

production (GPP), and ecosystem respiration (RE) consisting of autotrophic and heterotrophic respirations. 

Nevertheless, the effects of peat degradation on the carbon balance of tropical peat ecosystems are not well 

understood; more field data must be accumulated. 

The objectives of this study are to (1) assess CO2 emissions through oxidative peat decomposition 

from the soil surface using field data of CO2 efflux and (2) model a relationship between oxidative peat 

decomposition and ground water level (GWL). Furthermore, we measured variations of peat subsidence 

that could be partitioned into physical processes (compaction and shrinkage) and oxidative decomposition 

(determination of the contribution of oxidative decomposition to subsidence). 

The study was conducted at three sites with different disturbance levels in Central Kalimantan, 

Indonesia: an almost undrained peat swamp forest (PSF) (UF), a drained PSF (DF) and a burnt drained 

ex-PSF (DB). The ex-PSF was burnt four times at least in 1997, 2002, 2009 and 2014, El Niño years. Soil 

CO2 efflux was measured using the closed chamber method. The chamber was made of an opaque gray 

PVC cylinder (25 cm in diameter, 15 cm in height), in which a portable infrared gas analyzer (IRGA) 

(GMP343, VAISALA, Finland) and thermometer were installed. At each site, three trenched 1.0 x 1.0 m 

plots were established in September 2013 to exclude root respiration. Four PVC collars for the chamber 

were installed on the ground in each plot. During the measurement, the chamber was closed for 180 s. No 

fans were used to mix the air in the chamber. The measurement began in February 2014 and was 

conducted every month, except for November 2014 in DB and DF sites aftermath of forest fire. The 

measurement was repeated three times a day in the morning (10:00-10:40), noon (11:30-12:10) and 

afternoon (14:00-14:40). Soil CO2 efflux was calculated from an increase in CO2 concentration in the 

chamber headspace for the last 120 s of closing. CO2 concentration was measured every 5 seconds, and its 

increasing rate was calculated by linear fitting using the least-square method. The gas analyzer was 

calibrated every 3 months using standard gases with two CO2 concentrations. 

GWL was monitored in the perforated PVC tubes at 30 minute intervals using a water pressure sensor 

(HTV-050KP, Sensez). Also, soil temperature at 5 cm in depth was measured hourly (Thermochron G type, 

KN laboratories). Variation of peat subsidence was measured monthly using an iron pipe installed in each 

plot, reaching to mineral soil. 

This presentation shows seasonal variations of soil CO2 emission through oxidative peat decomposition 

and environmental factors, based on the data collected over a year. According to the analysis of our data 

until Feb 2015, values of the CO2 effluxes (mean ± 1 SD) were 1.43 ± 1.03, 1.21 ± 1.21 and 1.40 ± 1.16 

mol m-2 s-1 in DF, DB and UF sites, respectively. The mean values were statistically indistinguishable 

from each other (Tukey’s HSD, p>0.05). No diurnal variations of the CO2 efflux were found. 


