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CHAPTER I    

INTRODUCTION 

 

1.1 Background 

Indonesia has always been known as world’s third largest tropical rainforest 

(UN-REDD, 2013). Besides, Indonesia also has tropical peat swamp forests which 

have the ability to store more carbon than tropical rainforests (Indonesia Wetland, 

2013). 

Peatlands store at least 550 gigatons of carbon in the organic soil layer, or 

about double the amount of carbon stored in forests around the world. Indonesia 

currently has the largest tropical peat forests in the world with 22 million acres 

spread across Kalimantan, Papua, which has a third of peatlands in Indonesia and 

Sumatra (Olbrei, 2013). 

Because of its ability to absorb and store large amounts of carbon, peat 

swamp forests can be an advantage and also disadvantage for the survival of the 

world's ecosystems. The advantage is that it can reduce greenhouse gas emissions. 

On the other hand, peat swamp forests are also become harmful because it will 

release the carbon gases into the atmosphere when its existence is interrupted 

(Central Kalimantan Peatland Project, 2008). 

Similar to the issues raised in the tropical rain forest, tropical peat swamp 

forests in Indonesia are also being threatened. The threats are in the form of illegal 

logging, burning, and land conversion to agriculture and oil palm plantations, as 

well as fires caused by  drought.  These  threats  endangered  the  almost  extincted 
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fauna such as orangutan. Currently, 10 million hectares of peatland forests in 

Sumatra and Kalimantan are found degraded. Less than 4% is covered by forest and 

only 11% of the forests are well covered (Olbrei, 2013). 

One of the largest peat swamp forest in Indonesia is in Sebangau National 

Park which lies between Kahayan and Sebangau River, Central Kalimantan. The 

forests are a habitat for orangutans and proboscis monkeys which are almost extinct. 

Sebangau National Park is also a laboratory for peat swamp forests and orangutans 

research which are managed by CIMTROP Palangkaraya University. 

According to WWF-Indonesia Program Manager Central Kalimantan 

Rosenda Ch Kasih, rampant illegal logging and forest fires causing conditions in 

Sebangau concern with the loss of a number of plant species, threatened peatlands 

and the existence of orangutans and other animals. Deforestation began in 2001 

when a lot of canals was made as an entry to the hinterland for the ships or boats 

that’s transporting the illegally-logged timber. The forest conditions more severe 

damage in 2007 when there were forest fires due to drought (Dephut, 2011). 

One of the project to reduce carbon emissions is REDD. REDD (Reducing 

Emissions from Deforestation and Forest Degradation) is a project to reduce 

greenhouse gas emissions by compensate those who did avoided deforestation and 

forest degradation. Deforestation or emissions reductions are recorded as credits 

that can be sold on the carbon market. Emitters of greenhouse gases will pay 

compensation as the amount of emissions produced to developing countries that 

still has large forests area such as Indonesia and will be used as a fund for the 

rehabilitation of degraded forests. Central Kalimantan is one province that is 
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considered to be the trial province for applying this REDD project. To support this 

project as well as the conservation of the degraded forest to become more effective, 

therefore, the tropical peatswamp forest ability to absorb carbon need to be 

considered. 

Generally, carbon sequestration is calculated by estimating biomass 

directly. The total amount of carbon sequestration can be estimated by the flux 

tower. However in Indonesia, there are only three flux towers which are located in 

Central Kalimantan, East Kalimantan, and Sulawesi, so the calculation is still 

difficult because of the lack of direct method and the extent of forest area. 

Along with the development of remote sensing technology, many methods 

or model for estimating carbon sequestration developed. Most of the methods or 

model use the Gross Primary Productivity (GPP) approach. GPP is the total carbon 

that can be absorbed by plants at any given time. GPP calculation with remote 

sensing models basically use Light Use Efficiency (LUE) with the vegetation index 

NDVI (Normalized Difference Vegetation Index). 

Several other models that can be used to calculate GPP are Canopy 

Photosynthesis Model (CPM), Temperature and Greenness (TG), Vegetation Indice 

Model (VI), Vegetation Photosynthesis Model (VPM) and Vegetation 

Photosynthesis and Respiration Model (VPRM) which is the development of VPM. 

Based on the studies that have been conducted in temperate Harvard Forest by Wu 

et al (2010), VPM is the best method for calculating GPP.  

In this research, we will use VPRM to calculate GPP in tropical peat swamp 

forest. The weakness from analyzing with remote sensing method is the limitation 
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in data availability. This is also the reason for using the data year 2004 and 2005 

both from flux tower data and also from satellite data to make the good comparison 

of those data. 

Therefore, we need to do a research about carbon sequestration in tropical 

peatswamp forest Central Kalimantan using gross primary productivity approach 

and remote sensing satellite data to get the information about GPP in tropical peat 

swamp forest vegetation. 

 

1.2 Problem of Research 

Based on the above situation, there are 2 problems as follows : 

1. How much carbon sequestration through the calculation of Gross Primary 

Productivity (GPP) in Central Kalimantan peat forests in 2004 and 2005.  

2. How is the comparison of the value of the data flux tower GPP and MODIS 

data in Central Kalimantan.  

 

1.3 Aim of Research 

Based on the problem formulation that has been described above, the purpose 

of the research is as follows : 

1. To determine the amount of carbon sequestration through the calculation of 

Gross Primary Productivity (GPP) in Central Kalimantan peat forests in 

2004 and 2005. 

2. To analyze the data comparison of GPP from flux tower and MODIS data 

in Central Kalimantan. 
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1.4 Benefits of Research 

This study is expected to provide a variety of benefits such as : 

1. Provide information about carbon sequestration in tropical peat forests.  

2. As a study for further research related to the effects of changes in land cover 

on the absorption of greenhouse gases, especially CO2. 

3. As a study material to develop methods of remote sensing for measuring 

carbon sequestration (GPP) on vegetation. 

 

 

 

 

 

 

 

 

 

 

 

 

 


