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SUMMARY 
 
Carbon emission from the abandoned field of the Mega Rice Project is one of the global 
environmental problems in Indonesia. To cope with the problem, JICA-JST SATREPS 
program "Wild Fire and Carbon Management in Peat-forest in Indonesia" will adopt 
numerical model of groundwater flow for restoring the area. To adopt model, the ground 
water levels and canal water levels have been measured continuously in Block C of Mega 
Rice Project, Central Kalimantan to investigate the groundwater movement of in the tropical 
peat. More than 40 observation wells were installed to measure the fluctuations of the 
groundwater in an area of 20 km2. GPS has been used to ensure the accuracy of the position 
and elevation of each measurement pipe in observation wells. The study showed, in the Block 
C area, ground water levels of the main canals (Kalampangan Canal and Taruna Canal) were 
always much lower than the groundwater levels of the surrounding areas. It means that the 
groundwater levels in the surrounding area of canals changed independently and has negative 
correlation with the canal water levels. The fluctuation of the water in the canal is also 
affected by the amount of rainfall and evapotranspiration. 
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INTRODUCTION 
 
It is estimated that between 0.81 and 2.57 Gt carbon were released to the atmosphere in 1997 
as a result of burning peat and vegetation in Indonesia (Susan et al., 2002).  Peatland fire and 
forest degradation are great source of CO2 emission. In the late 1990s, massive drainage canal 
excavation has been performed during the Mega Rice Project in tropical peat swamp forest in 
Central Kalimantan, Indonesia (Jaenicke et al., 2011). This massive drainage canal excavation 
has caused significant groundwater level decrease and soil drying within the surface peat layer. 
Many severe wildfires occurred in the  extremely dry El Niño year (Langner and Siegert, 
2009), leading to peatland degradation, which causes irreversible peat subsidence (Wösten et 
al., 1997). To protect the peatland from wildfires, it is necessary to maintain a high 
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groundwater level in the peat layer, one of the most important restoration measures of tropical 
peatlands is blocking of drainage canals with dams and thus raising the groundwater level of 
the surrounding peatland (Suryadiputra et al., 2005),(CKPP, 2008), (Jauhiainen et al., 2008) 
and (Jaenicke et al., 2010).  Rewetting effect by damming were evaluated using remote 
sensing (Jaenicke et al., 2011). However, actual drainage effect and rewetting effect on the 
spatial distributions of the regional groundwater in the Mega Rice Project area is very limited. 
The main objective of this study is to evaluate the drainage effects of ditches and canals on 
the spatial groundwater level by the actual measured groundwater distributions.  
 
 
METHODS 
 
Study site  
The study was conducted in Central Kalimantan Province, Indonesia. The area is lying 
between the Kahayan River and the Sebangau River and called ‘Block C’ of the Mega Rice 
Project area. Our study site is located 15 km southeast of Palangkaraya City, in the northern 
of Block-C area. There are two main canals, the Kalampangan Canal, which crosses the area 
from the Kahayan River to the Sebangau River, and the Taruna Canal, which starts at the 
junction of the Kalampangan Canal in the southeast direction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1. Study site and distribution of the observation wells and water level loggers (Blue: deep well, Red: 
Shallow well, Yellow: canal ) 

 
 
GPS survey for groundwater wells 
Groundwater observation wells were installed in the Block C on July 2010 (Figure 1). Iron 
pipe of 20 mm in diameter was used as benchmark in each well. The length of the benchmark 
pipes is more than 3 meters. Our pipes completely penetrated peat layer and reached the 
subsurface layer. These benchmarks were measured by the static GPS observations. 
Observation period for one measurement of GPS was 30 minutes in 15 seconds interval. The 
vertical accuracy of the GPS is 5 mm plus 1.0 ppm of base line length. We determined the 
reference point as “BM3”, which is the benchmark of Palangkaraya airport because national 
coordinate reference is not available in Central Kalimantan. All the data was calculated by 
Trimble Total Control and we used the geoid model, EGM 2008 to calculate coordinates.   

The Kahayan River 

The Sebangau  River 
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Water level observation 
Water level meters and barometers (OYO S&DL mini) were installed in the wells and started 
to measure water levels automatically. Water level meters take data for every 1 hour. Total of 
31 shallow wells of 5 meter deep including existing wells were set to observe shallow 
groundwater in the surface peat. Deep groundwater wells are developed to observe 
groundwater levels of the sand layer around 20 m deep. All these wells have automatic water 
level meters. Also, water level gauges and loggers were installed in the Kalampangan Canal 
(7 points) and the Taruna Canal (4 points). The period of water level measurement was from 
February 2 to August 15, 2011. 
 
 
RESULTS AND DISCUSSION 
 
Spatial water level of the groundwater and canal 
Spatial water level of the shallow groundwater and canal is shown in Figure 2. It is obvious 
that water levels in canal are much lower than the other areas. Especially, shallow 
groundwater tends to be gradually low beside the road. Along this road, there are ditches to 
drain groundwater from the ground surface to engage agriculture. Because groundwater level 
gradient is steep beside the ditch of the road, the road side ditches seems to be very effective 
for draining shallow groundwater as well as canals. From the survey, shallow groundwater is 
entered to the canal by surface runoff from the spring along the canals. On the other hand, 
shallow ground water is always high for the wells which are far from the canals and road. 
Therefore, shallow groundwater is hydraulically disconnected to the canal water and shallow 
groundwater is perched groundwater. To drain this shallow groundwater, shallow ditches 
beside the road, for example, is very effective as well as big canals like the Kalampangan and 
Taruna.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Shallow groundwater level distributions in the north Block-C area in Central Kalimantan, Indonesia on 
March 1, 2011 (wet season) . 
 
Canal water table change along Kalampangan Canal 
Longitudinal water level change of  the Kalampangan Canal is shown in Figure 3. All the 
water levels are measured on 13:00-15:40, 26 Sep. 2010.  The Kalampangan Canal was 
classified in four sections;  1) Kahayan backwater section, 2) dammed section, 3) peat dome 
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section and  4) Sebangau backwater section. In the dammed section,  water level was 
maintained in high regardless of both side of the canal water table were low. At the junction  
of the Kalampangan and the Taruna Canal, which is situated at 4 km from the Sebangau River, 
water level was higher than around point.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.  Longitudinal water table change along the Kalampangan canal, 26, Sep. 2010. 
 
Water table change characteristics of the groundwater 
To analyze groundwater level change, principal component analysis was applied to the water 
level of deep wells, shallow wells and canals. The contribution rates of the first principal 
component and second  principal component were 82.28% and 7.03%, respectively. The first  
principal component means that the change of water level is strongly affected by the 
precipitation and evaporation. The second  principal component  means that the groundwater  
discharge because of the negative correlations of the canal water levels in “peat dome section” 
and the groundwater table of the shallow well. The fluctuation of water level in the Rivers are 
weakly affected by the local rainfall, but it seems to be also affected by large scale discharge 
of groundwater because they show positive second principal components. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.  Distribution of the PCA scores of the PCA analysis for the water levels of shallow well, deep well and 
canal. Kahayan Back water section, Dammed section, Peat dome section and Sebangau backwater section is 
canal water and these are noted in Figure 3. PC1: First principal component, PC2: Second principal component. 
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CONCLUSIONS 
To evaluate the dam and canal effects on the changes of groundwater table in the Block C 
area of the ex-Mega Rice Project, we measured groundwater table and got the first order 
analysis results. From the principal component analysis, it was revealed that groundwater 
level changes are mainly based on precipitation and evaporation. However, the ground water 
discharge from the peat dome also affected to the canal water level. Spatial groundwater table 
distribution revealed that the shallow (top) groundwater in the developed tropical peat swamp 
is possibly perched groundwater resulted from the poorly permeable peat soil. These perched 
groundwater discharges to the canals by surface run off as well as seepage. Shallow ditches 
beside the road are very effective to drain this shallow groundwater as well as big canals.  
Therefore, to stop constructing shallow canals or to stop drainages from the small canals are 
very important to do in order maintain ground water high.  
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