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Abstract 

Peatlands represent globally significant stores of soil carbon that have been accumulating for millennia 

and currently. However, the human activities have causes degradation which led to increase in forest fire 

incidences and emissions of green house gases into the atmosphere. However, not musch is known on 

emissions of green house gases on recurrent burnt peat forest. The objective of this study was to investigate 

carbon dioxide emission and its relationship with environmnetal factors on recurrent burnt tropical peat 

swamp forest. This study was conducted on plot which has been experiencing recurrent fires since 1996 in 

Raja Musa Forest Reserve, Selangor, Malaysia.  The carbon diaoxide emission rates in recurrent burnt plot 

was in the ranges from 2.13 to 8.50 µmol m-2 s ̄1. The result also showed the variation in relationship between 

soil CO₂ emission across time, weekly and monthly and statistically analysis showed a significant correlation 

between soil CO2 emission with soil temperature and soil humidity. In conclusion, soil temperature and 

relative humidity were the factors influencing the soil CO₂ variation significantly according to different 

months. 
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Tropical peat swamp forests are an important component of the world’s wetlands and provide a 

variety of benefits in the form of timber products, fishery resources, energy, flood mitigation, water 

supply and groundwater recharge. However, since 1990, 5.1 Mha of the total 15.5 Mha of peatland in 

the southeast Asia have been deforested, drained and burned while most of the remaining peat swamp 

forest has been logged intensively (Miettinen and Liew, 2010). 

Over the same period there is an increase of tropical peat swamp forest areas that have been 

converted to oil palm and plywood plantations from 2 to 15 % of the total peatland area. This high rate 

of conversion has affect the delicate balance of ecosystem process in the area and has led to the draining 

of the tropical peat swamp coupled with the drought cycle has causes fires in the are Ainuddin and 

Goh, (2010). The impacts of these fires were haze and release of green house gasses into the 

atmosphere (Syaufina et al., 2004). 

Hence, there is a strong interest in quantifying  carbon dioxide emission from unburnt and recurrent 

tropical peatlands as part of the wider debate on the impacts of tropical land use change on climate 

change processes. 
 

 

In this study, sampling was conducted at the latitude of 03 ̊ 26 ̍ 08 ̎ North and longitude 101 ̊ 25 ̍ 09 ̎ 

East at Raja Musa Forest Reserve (RMFR), Bestari Jaya Selangor.  RMFR covers 23,000 ha and has 
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annual rainfall ranged from 1336 to 2673 mm with high rainfall in November while the lowest in June. 

RMFR and together with Sungai Karang Forest Reserve are known as North Selangor Peat Swamp 

Forest (NSPSF). 

Plots  with 20 m x 20 m in size that easy for accessibility were chosen in compartment 6. 200 small 

plots were measured with an area of 1 m x 1 m. Three small plots were selected using the random 

sampling methods which were plots 68, 70 and 151.  

Three sampling point were established and soil collars were inserted in a certain depth and the 

volume of soil covered in the soil collar is determined and leave for 24 hours before data collection to 

create equilibrium stage and avoid soil disturbance. The offset between the ground and the top edge of 

the collar were taken for the total volume correction (offset). Next, the measurements of soil CO2 

emission were taken using Closed Dynamic Chamber (CDC) (Li-COR 8100 Automated Soil CO2 Flux 

System) with 20 cm sized. This newly developed fully automated system can measure soil CO2 efflux 

at one stop over time repeatedly. The data was recorded every five minutes for every observation. 30 

seconds from 5 minutes observation is a pre-purge stage functioning to avoid overestimation of CO2 

emission caused by the initial accumulation of the gas in the chamber. Other environmental factors 

also can be measured using Li-COR 8100 such as soil temperature and relative humidity.  

 

 

The total soil CO2 efflux in three months showed that there was varied at different months. The 

diurnal pattern of soil CO2 emission from the three months measurement from 3 August 2016 to 15 

October 2016 displaced a mean of 4.26 to 5.09 µmol m-2 s ̄1 (table 1) that showed different emission 

from 11.40 a.m. to 2.45 p.m. with nearly similar soil temperature and relative humidity. Soil CO2 

efflux showed daily rates of 2.13-5.06, 3.34-5.99 and 3.06-8.50 µmol m-2 s ̄1 in August, September and 

October respectively. 

Table 1 - Descriptive statistics of soil CO2 efflux (µmol m-2 s ̄1) 

Month Mean 
Standard 

Deviation 

Standard 

Error 
Minimum Maximum 

August 4.78 2.71 1.36 2.13 8.43 

September 4.26 0.22 0.61 3.34 5.99 

October 5.09 2.97 1.72 3.06 8.5 

 

The result for soil CO2 effluxes is summarized in Figure 1 until Figure 11 for each subplot (subplot 

68, 70 and 151). The mean soil CO2 efflux in this area was 4.68 µmol m-2 s-1. The scatter plots showed 

the relationship between the soil CO2 effluxes and time which were measured from 10.40 a.m. until 

02.45 p.m..  Even though there are some Figures showed negative relationship but it can be concluded 

that the soil CO2 flux increases gradually across time as 73% of the scatter plots showed positive 

relationship. In addition, soil respiration could be affected by photosynthesis process (Ekblad and 

Hogberg, 2001). Photosynthesis process was depending on the sunlight as the more sunlight means 

high in temperature will increased photosynthesis process in plant and this will affect soil respiration. 

As photosynthesis happen, CO2 will be released. There are some plots that show negative relationship 

because it probably depends on environmental factors.  
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    Figure 1 - Soil CO2 flux at plot 151           Figure 2 - Soil CO2 Flux at plot 70 

         (03.08.2016)      (10.08.2016) 

 

 

Figure 3 - Soil CO2 Flux at plot 68     Figure 4 - Soil CO2 Flux at plot 151 

           (17.08.2016)                (24.08.2016) 

 

Figure 5 - Soil CO2 Flux at plot 70     Figure 6 - Soil CO2 Flux at plot 68 

        (01.09.2016)            (10.09.2016) 
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    Figure 7 - Soil CO2 Flux at plot 151       Figure 8 - Soil CO2 Flux at plot 70 

(15.09.2016)            (24.09.2016) 

        

    Figure  9 - Soil CO2 Flux at plot 68  Figure 10 - Soil CO2 Flux at plot 151 

(01.10.2016)      (08.10.2016) 

 

Figure 11 - Soil CO2 Flux at plot 70 (15.10.2016) 

 

 

In conclusion, this study showed that the soil CO2 efflux varied depends on the environmental 

factors such as soil temperature and soil relative humidity, thus influenced the microbial activity. The 

average soil CO2 efflux in this area was 4.68 µmol m-2 s-1. Temperature started to increased and 

influenced the soil CO2 efflux to increase. In addition, soil temperature was the main factor that 

influenced soil respiration compared to soil relative humidity. 
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