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Abstract 
During dry seasons the smokes from land preparation using fire is very 
familiar for the community live near the forest area. The way they used is 
often destroyed to the forest bear by year by year. The forestry company 
through formal activity had approached them not to use fire during land 
preparation unfortunately it seems not work because smoke emerge and 
worsen. Finally by using helicopter the forestry company stop burning 
activities done by the communities and seems work and they have no place 
to burn. In order to ask them not to using fire then the forestry company 
have collaboration with the community under community based fire 
management. In this agreement the company supply many items needed by 
the community and as a feedback they do not fire during land preparation. 1 
year activity done hence less smoke resulted from burned area and the 
community get benefit from it through selling agriculture product.  
 
 
Introduction 
 

Indonesian 1997/1998 forest fires resulted in the forest destruction 
totally about 10 million ha with cost damaged about US$ 10 billion, where 
more than 1 Gt CO2 has been released during the fire episode and elevating 
Indonesia to one of the largest polluters of carbon in the world where 22 % 
of world’s carbon dioxide produced. Transboundary haze pollution due to 
the smoke made from land preparation using fire  by estate crops and the 
local peoples become a big problem in Indonesia every years especially 
when the dry season come since last 10 years. Smoke has significantly 
impact to Indonesian ecosystem during and after burning especially in peat 
land area which usually burnt every year. 

Fire used for land preparation by shifting cultivation is cheap and easy 
and is practices for thousands of years (Goldammer 1993) without any 
environmental problem because of low human population pressure on the 
forest resources. The forest provided a sustainable base of subsistence for 
indigenous forest inhabitants, and their impacts had little effects on overall 
forest ecosystem stability (Nye and Greenland 1960).  The practice of 
burning makes good sense since it will produce free minerals from ash that 
is rich in organic-carbon, phosphorus, magnesium, potassium, and sodium.  
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The nutritional value increase temporarily after burning, but declines 
rapidly by leaching out during rain (Garren 1943; Jordan 1985 and Saharjo 
1995). Burning for land preparation is banned by law for companies, 
however since it is cheap and quick and companies need achieve planting 
target it is still widely practiced. Although burning increases nutrition that 
temporary support the growth performance, it also has a negative effects. It 
has been found that peat being burned regularly every year through land 
preparation will reduce its depth significantly as its reported in several parts 
of Indonesia. This is important especially for shifting cultivators who 
depend for a large part of their income on shifting cultivation on peat lands. 

The smoke problems especially made by shifting cultivation activity 
should be reduced and it cannot be directly postponed or prohibited, because 
previous experience shown that banning of using fire for the land 
preparation belong to the community resulted more fires and damages. It 
means that the solution for shifting cultivation must be win-win solution, 
they can still work at they land like it happened when they used fire for land 
preparation and the government or companies will not affected by the fire or 
smoke made by them as it occurred it industrial forest plantation located in 
South Sumatera. 
 
Indonesia Peat Under Fire 

Indonesian peat 
 Tropical peat land comprise some 10-15% of the global peat land 
area estimated at about 400 M ha but because of their relatively greater 
depth may store more than 70 Gt up to 20 % of all soil carbon (Immirzi and 
Maltby 1992). The extent of Indonesian peat land is between 16.5 and 27 M 
ha, a rang that reflects different definition of peat in relation to the thickness 
(Sugandhy 1997). Peat lands and peat swamp are dominant in Sumatra, 
Kalimantan and Irian Jaya (Papua), making up 99.5 % of the total peat land 
area of Indonesia; Sulawesi has 340.000 ha (0.2 %) and the Maluku islands 
have 42.000 ha (0.25 %). In Sumatra, this ecosystem (4.6 M ha) occupies 
mainly along the east coast of North Sumatra down to South Sumatra. In 
Kalimantan it occupies 3.5Mha mainly on the west coast of West 
Kalimantan, in the central part of Central Kalimantan and some parts of East 
Kalimantan. In Irian Jaya, peat lands occupies mostly on the South coast 
and some fringes of the south-west coast with a total area of 8.7M ha 
(Sugandhy 1997). There is a general classification in the shallow (< 100 
cm), medium-deep (100-200 cm) and deep-peat (> 200 cm) (Radjagukguk 
1992), although there is no information on the area of peat land within each 
of these categories. Peat depth values from 0.5 to in excess of 10 m. The 
average peat depth is unknown, 3 m maybe under estimate whilst 5 my may 
not be excessive (Rieley et al., 1997). There are two major categories of 
peat land in Indonesia topogenous and ombrogenous. The former are 
freshwater swamps in which there is only a shallow accumulation of organic 
matters (< 50 cm); these are flooded by river water in the wet season when 
they receive an in flux of nutrients that sustains the forest biomass. The 
latter are true peat swamps (organic matter > 50 cm), the water and nutrients 
supply to which is derived from aerial deposition only (aerosols, dust and 



rain); they occupy the interior away from the rivers and straddle watersheds 
between catchments (Rieley et al., 1997). In Indonesia lowlands peat 
swamps support forest vegetation, although some degrades and uplands 
peats are dominated by sedge and pandan thickets. Peat swamps forest 
consists of a catena of forest types which replace each other from the swamp 
perimeter near to rivers and their tributaries to their centre (Dilmy 1965; 
Anderson 1963); this change reflects variations in peat depth, water logging 
and nutrients availability for tree growth. The principal characteristics of 
this zonation is replacement of the higher canopy forest of the edge zone 
(35-40 m high) by a denser, lower growing pole forest in which tree 
diameters rarely exceed  30 cm and the canopy of which is less than 20 m 
high (Anderson, 1963). Trees of the low pole forest show an increasing 
tendency to xeromorphism and chlorosis of their foliage. Whilst peat swamp 
forest vegetation is less diverse than dry land rain forest, it has been 
recognised as an important reservoir of plant diversity in Southeast Asia 
(Whitmore 1984). The tree diversity varies from only 30-50 spp. ha-1 in the 
low pole forest up to 240 spp. ha-1 in the mixed swamp marginal forest 
(Anderson 1963).  
 
Commercial use 
 There is wide spread and unabated conversion of peat land generally 
for single sector purposes such as agriculture and forestry (Immirzi et al., 
1996). Others forms of conversion such as mining for energy or horticulture 
and aquaculture are much more limited and mainly experimental. In 
Indonesia 3.72 M ha (18 % of the total peat swamp forest) have had some 
form of development (Silvius and Giessen 1996) of which at least 500.000 
ha have been cultivated by transmigration farmers (Notohadiprawiro 1996). 
Much of the land cleared for agriculture has been abandoned subsequently 
for a number of reasons which derived from a consideration of the 
hydrophysical and biochemical properties of the peat and socio-economic 
limitations to sectoral development of the peatlands (Immirzi et al., 1996). 
Almost 20 % of the peat swamp of Indonesia have been developed mostly 
for agriculture, a sector that will make in roads increasingly into remaining 
peat swamp forest resource (Rieley et al., 1997). Extensive areas of swamp 
have been deforested and drained under Indonesian government and foreign 
aid-funded programs whilst an additional large area has been occupied by 
spontaneous settlers (Rieley et al., 1997). A large population and high pace 
of economics development, however, have increased pressure for the 
development of tropical peat lands for different land use. 
 
Fires in peat 
 Most tropical fires are set or spread accidentally or intentionally by 
humans and are related to several causative agents; some of them limited to 
subsistence livelihood, others to commercial activities (Qadri 2001). 
Foremost among the various underlying causes of catastrophic fires in 
Southeast Asia in 1997-1998 are the uses of open burning techniques for 
conversion of forestland to other land use, e.g., estate crops, industrial 
plantation and other commercial enterprises, traditional slash-burn 
agriculture and speculative burning to stake land claims (Qadri 2001). 



 In Riau province of Sumatra island most of the smoke produced 
recently to be found due to the land preparation using fire for oil palm and 
forest plantation. Sumatra is home to approximately 6.3Mha or 33 % of 
Indonesia tropical freshwater wetlands (RePPProT 1990). These inlands 
freshwater wetlands include both peat and alluvial swamps. With dry land 
areas already extensively developed, the wetlands of Sumatra are 
increasingly the focus of economic activities, including large-scale forestry 
and oil palm plantations, particularly in Riau and North Sumatra. The 
companies believed that the peat lands are suitable for large-scale tree 
plantation because they are vast and largely uninhabited, with few land 
claims, unlike the dry land areas. Forestry plantation companies in Riau 
covered about 1.5 M ha where peat lands included in, while oil palm 
plantation is covered about 3.13 M ha which 390.000 of it was in peat. 
Recently, worst situation appeared in several district governments mostly in 
Riau province. The opinion made by the companies that wetlands is suitable 
for oil palm plantation,  followed by the District government which make a 
collaboration with an oil palm companies to open the peat land areas with 
ambitious plan that is to open, e.g., 40,000 ha for oil palm plantation that 
unfortunately using fire for the land preparation.  
 Utilizing of peat for commercial use in Sumatra is not only in Riau 
province but also in South Sumatra and Jambi. South Sumatra province 
receive large influxes of transmigrants since 1969 and around 30,000 ha of 
pristine coastal peat swamp forest were reclaimed by chainsaw, drainage 
and fire to accommodate many of the new arrivals (Dis 1986). At least 
28,000 ha people were settled on tidal swamp schemes to the north and east 
of Palembang (Danielsen and Verheugt 1990). Intended for tidal rice 
cultivation, the schemes were conspicuously unsuccessful and in many 
cases failed completely. The drainage has caused a marked reduction in the 
dry season water table over large areas, and this, together with the grassland 
and shrub vegetation that replaced the forest, has substantially increased fire 
risk that is low in the undisturbed ecosystem (Bowen et al., 2000). Extensive 
legal and illegal logging has devastated widespread areas and increased fire 
risk in others parts of the swamps. Some of the most heavily exploited areas 
are now being planted to pulp and timber species. The use of fire to clear the 
land is standard, and in 1997 one logging company that had applied to 
government for authorization to convert to pulpwood estate, systematically 
burnt 40,000 ha of peat land in anticipation of approval (Nicolas and Bowen 
1999). The growing of sonor rice is a tradition of people living along rivers 
in the wetlands of South Sumatra and has now been taken-up by 
transmigrants (Bowen et al., 2000). It is practiced only at the end of at least 
a three months drought when long-straw local rice varieties are direct-sown 
into a rising water table. The crop is harvested by boat. The dangers come 
from the fires set to clear the land. The farmer’s prospect to find most fertile 
soils and clear up to five times more land than is sown, wildfires are 
inevitable consequences (Bowen et al., 2000). It had been reported that in 
1997 alone at least 75,000 ha were cleared for sonor alone in South Sumatra 
(that is still practiced until today) while the total of coastal wetlands burned 
was 500,000 ha.  Bowen et al., (2000) identified that the source of fire in 
South Sumatra mostly from commercial logging which produced high fuel 



load, forest conversion and shifting cultivation. In Jambi there was about 
341,000 ha of peat or 7.4 % of peat in Sumatra and 162,700 ha was in 
Berbak National Park, meanwhile due to illegal logging and fire only 30 % 
of the area left was forest the rest was disturbed (Lubis and Suryadiputra 
2004). In Kalimantan islands peat destroyed due to fire was quite big than it 
occurred in Sumatra islands; Mega rice project in Central Kalimantan was 
one of the best sample where more than 1 Mha of peat swamp forest had 
gone and there was nothing can be done to the destructed forest left. Results 
of research found that fire in Central Kalimantan during at least five years 
mostly come from commercial use that is oil palm and forest plantation 
beside communities’ involvement. The situation actually is not so different 
from the case that occurred in West Kalimantan where again most of the 
produced come from the land preparation using fire that done by oil palm 
and forestry plantation and also from the communities.  

Research during dry season in the year 2001 and 2002 at different 
peat decomposition done in Pelalawan district, Riau province, show that 
most of the fire gives a negative impact to the peat performance in the area 
that usually burned for land preparation as it can be seen in Table 1, 2 and 3. 
Peat destruction by fire affects the physical and chemical properties. The 
effect of fire on the chemical and physical properties of forest soil varies 
significantly depending on the type of soil, its moisture content, the intensity 
and duration of the fire, and the timing and intensity of post fire 
precipitation (Chandler et al., 1983). The results of soil chemical and 
physical properties analysis at different levels of peat decomposition 
showed that only several parameters were increased significantly at six 
months following burning while other parameters had decreased. The 
decrease of calcium, magnesium, potassium, and sodium following burning 
may have been caused by leaching and runoff as a result of vegetation 
destruction (Toky and Ramakhrisnan 1981; Saharjo and Makhrawie 1998), 
while the increase in nutrients resulted from the presence of ash (Griffith, 
1943; Saharjo 1999). Losses of nutrients until six months following burning 
are likely the result of leaching and surface runoff caused by rain several 
weeks after burning. Losses of organic matter and nutrients can continue 
long after a fire event through erosion, leaching, and volatilization. The 
presence or absence of duff, humus, and other unincorporated organic 
materials on the forest floor and the amounts consumed are of key 
importance in determining how the soil is affected (Brown and Davis, 
1973), and Saharjo (1995) has shown that even if there were changes in soil 
chemical properties following burning in the shifting cultivation area, they 
did not improve soil fertility. 

 Changes in soil chemical properties will also affect the soil physical 
properties because the mean effect of heating was destruction of the 
structure in the surface layer. The soil of the burnt area is no longer 
protected from the beating action of raindrops and it becomes dispersed and 
compact so that finally soil permeability will decrease (Fuller et al., 1955), 
as was found in all burnt sites in this study. Besides destroying the litter 
layer, heat also destroyed insects and other micro-organisms that channel 
the soil, resulting in reduction of soil porosity (Kittredge 1938), as was 



found also in the sites burnt for this study. These facts show that using fire 
for land preparation (Saharjo 2005), especially in peat areas with different 
levels of decomposition, by shifting cultivators and recently by companies, 
will destroy the peat, which will finally minimize their income. Furthermore 
the impact of burning of peat depends on the level of peat decomposition. 
Burnt peat, as mentioned above, will never return to the original state 
because peat depth decreases every time a fire is used for land preparation. 
The situation becomes dangerous when fuel use is not selective and no 
special treatment is used during burning. As long as fire is used, whether by 
shifting cultivators or, recently, by companies, the future of peat is 
uncertain. It is predicted that if fire is continued to be used in peat areas 
without any treatment to prevent peat destruction, then in a few short years 
peat will be totally lost, as has occurred in South Sumatra where 3 m deep 
peat has vanished in 20 years’ time. 

 
Preventing peat loosing 
 
Land preparation without fire 
 
 Every dry season usually the peoples near industrial forest plantation 
area named PT.Sebangun Bumi Andalas Wood and Industry (Sinar Mas 
Forestry) located in Teluk Pulai, South Sumatera, use fire for their land 
preparation for agricultural purposes. This kind of situation creates smokes 
and environmental destruction like burnt peat and air polluted. The company 
have tried to reduce the utilization of fire for land preparation made by the 
local peoples through approaching the local communities top leader 
unfortunately it was not work because the smoke still emerge year by year 
without any significant change. The situation worsens because the company 
usually warned by the related institution for not to use fire for their activity 
because it was prohibited, even though finally it was found that the 
company did not use it but local peoples. 
 The experience faced by the company year by year with smokes 
cases made them jump to the conclusion that real action should be done to 
reduce the using of fire for land preparation. In order to reduce the using of 
fire for the land preparation made by the local peoples then the company 
used helicopter to fight it. The utilization of helicopter is very effective 
because any fire can been soon detected and directly suppressed. Finally 
there was no more fire in the ground lit by the local peoples hence healthy 
environmental condition created. The company did not let the local peoples 
face in worst condition regarding their food stock but they give a significant 
compensation to them by giving seed, fertilizers, equipment, herbicide, 
incentive, and expert team. There were about 100 families covered around 
100 ha that involved in this activity where they have a forum named Care 
Fire community (CFC), a place where they can share the idea and 
experience on how to keep their community free from fire intern or extern. 
The technique of land preparation without fire introduced as below: 
 
 
 



Slashing 
 Entering the dry season where the peat area become drying then the 
community starts to slash the shrubs and grasses at the area belong to them 
at average of 1 ha each. Slashing was conducted by using manual equipment 
with the main purpose to clean the land in order to make the activity become 
easier. It was reasonable because the shrubs and grasses height at an average 
of 1 meter, without slashing is hard to plant something.  
 
Herbicide spraying 
 Shrubs and grasses product resulted following slashing activity 
usually burned by communities in order to reduce the weeds and getting free 
fertilizer from ash. In contrary at land preparation without fire that biomass 
was not burned but sprayed using herbicide so that the weeds can not 
emerge and did not disturb planting activity at least for around 6 months. 
This condition help the communities work without any disturbance 
especially from weeds intervention. 
 
Preparing for paddy nursery 
 According to the community met in they land stated that they would 
like to plant paddy in several ways such as like as usually in wet condition 
(full water) and during less water at dry. Community who would plant 
paddy as like as usually in wet condition then they prepare the paddy nursey 
at they own land, meanwhile for the community who would planted at less 
water they do not did it. Pady used in this kind of activity was local species 
that can be harvested around 110 days since planting.  
 
Planting 
 For the community who would planting paddy at wet condition they 
start to plant when the paddy in nursery ready to plant in pady field and 
water is good enough. Meanwhile for the community who would planting 
pady at less water then they were waiting until the water condition reduced.  
 
Fertilizing 
 In order to get good pady production from paddy field then 
fertilizers used. The way they used to give the fertilizers is as like as usually 
done. 
  
Harvesting 
 Harvesting of paddy in the land preparation without fire done in 
September/October where the fire still exist and large smokes produced 
except this area.  
 
Activities following harvesting 
 Harvesting paddy is not the end of the activity because another 
activity is waiting such as planting horticultures.   
 
 
 
 



Communities’ role 
 The activities of land preparation without fire under company 
attention such as at PT. Sebangun Bumi Andalas Wood Industry are just in 
the beginning stage or about 1 year. Field data shown that at least 2-3 ton/ha 
of paddy can be harvested, beside other production such as from horticulture 
side. One family can get income around Rp.2-3 million/ha from their land 
that is bigger than usually that is around Rp.1 million/ha. Based on the 
interviewing the community who applied this method they feel happy and 
really enjoy to do and produce no more smoke in their environment.  
 At least more than 100 families involved or more than 100 ha of peat 
lands was not being burned by the communities. Even though do not all of 
the communities involved but this condition is good example on how to 
prevent peat loosing through collaboration with the community. The 
community can do their job as usually as they like except of using fire. 
Recently it had been known that many of the communities that was not 
involved for the first time was coming and join the project. 
 
 
 
Conclusion 
 
 As burned peat is hard to return back as at original stage, then it 
must be protected from all disturbance factors such as fire in order to 
prevent from disappearing which will cause environmental destruction 
including flooding, drying, and smokes during fire episode. One of the most 
important factor in guarantee how it work is the role of community 
especially who usually use fire for the land preparation. Result shown that 
the community feel happy doing land preparation without fire then usually 
because they can produce more advantage in economic and ecological 
terms.   
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