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Kalimantan Province in 1990s. On the other hand, 
development of the large scale plantation of fast-
growing trees and oil palm made great advancement 
in Sumatra Island. Infrastructure for these large-scale 
agricultural land and plantation development, such as 
roads and canals, enabled more people to enter the area, 
transforming the peat swamp forests into a frontier 
for companies and migrants alike. Drainage canal, 
which had been established, had led to a decrease of 
groundwater levels and drying of peatlands, resulting in 
an increase of emissions of greenhouse gases (GHG), 
especially carbon dioxide (CO2) by peat decomposition, 
and frequent fires (Hirano et al. 2009, 2012, 2014). 
Furthermore, the smoke hazards (haze) from the peat 
fire have become more serious issues in recent years  
(Fig. 2). The biodiversity of the tropical peat swamp 

Tropical peatlands exist mainly in Southeast Asia 
and South America. The total area is 0.44 million 

km2 with distribution in Southeast Asia (0.25 million 
km2, 56 %) and most of them are found in Indonesia 
(47 %), Malaysia (6 %)  and Papua New Guinea (3 %), 
with small pockets and remnants in Brunei, Myanmar, 
the Philippines, Thailand and Vietnam (Page et al. 
2011). They are distributed in low lying areas and 
riversides, where the forest floor would be flooded 
during the rainy season (Fig. 1). Plant residues such 
as fallen leaves, branches and trunks are soaked in the 
water, and the activities of the soil microorganisms are 
suppressed. As a result, plant residues accumulate as 
peat soil. This tropical peat is called “woody peat”, and 
can be distinguished from the peat in the high latitudes 
that is formed by sphagnum or grass litters due to low 
temperature and under water logged condition. The 
organic materials in the soil are maintained as a peat in 
steady state, and tropical peatlands store large amounts 
of carbon, where it was said about 20 percent of global 
soil carbon (89 Pg) might be accumulated in tropical 
peatlands (Page et al. 2011). Due to their particular 
characteristics, such as their tendency to be flooded 
seasonally and low soil nutrients, tropical peatlands 
have been neglected from development for a long 
period. Thus, forests in tropical peatlands (tropical peat 
swamp forests) abound with many endemic species 
adapted to its specific environment and have served 
as habitats of the endangered species (animals such as 
the orangutan and tree cat, and rare tree species such 
as Gonystylus bancanus and Meranti). As the forests 
are also a treasure-trove of indigenous species, they 
play an important role in the nurturing biodiversity and 
in preserving rare species (Anderson 1963, Whitmore 
1984, Page et al. 1999, Simbolon and Mirmanto 2000, 
Yule 2010, Mirmanto 2011, Rahajoe et al. 2016).
     However, for these two decades, the deforestation 
and degradat ion of  t ropical  peat lands due to 
anthropogenic disturbance have caused various 
environmental issues. In Indonesia, the large-scale 
agricultural land development project, which called 
“mega rice project” had been conducted in Central 

Fig. 1. Peat swamp forest  in the rainy season

Fig. 2. Smoke hazards (haze) in Riau Province








