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INTRODUCTION 
 
 
FFPCP started work in Palembang, South Sumatra province, in June 1995 with the General 
Objective, "To furnish support, guidance and technical capability for the rational and 
sustainable management of the country's forest resources" and the Specific Objective 
(Project Purpose), "To develop integrated systems of forest fire prevention and control, 
involving local government, community and commercial interests".  
 
The project will close on 31 October 2001 and now seems a convenient time to draw 
together the main findings and recommendations of our work over the past six years. We 
have chosen to do this by summarizing the texts of the sixteen reports published by FFPCP 
since 1998 in one volume. This concentration on the most recent is not to ignore the many 
earlier reports prepared for circulation within the Ministry of Forestry and European 
Commission systems. When FFPCP started relatively little was known about vegetation 
fires in Sumatra and the preliminary findings provided the essential platform from which to 
expand. 
 
The summaries are grouped for convenience under six headings: 
• The causes of fires, 
• Environmental education, 
• Fire history, 
• Firefighter training, 
• Fire management, 
• Fire suppression, and 
• Technical manuals. 
 
In practice, each topic is intimately related and the whole picture must be understood when 
drawing-up an agenda to manage fire. The themes of wise land-use policy and careful 
land-use planning run through the reports; both are fundamental to effective fire 
management but are in their infancy in Indonesia. 
 
Included with this book is a CD ROM (pdf format) that contains for easy reference, the full 
text of the sixteen reports summarized here. We have also included on the disc material 
that constraints of time has precluded from publication but which was posted on the 
FFPCP homepage towards the end of the project. These include: 
• Recent reports and articles. 
• Recent fire training initiatives, 
• Keech-Byram drought index charts, 
• Rainfall charts, 
• Photo-gallery, and a 
• selective listing of titles of articles on vegetation fire from the Indonesian press. 
 
Much remains to be done before the province of South Sumatra and, indeed, Sumatra and 
Indonesia as a whole, are in a significantly better position at field-level to face another el 
Nino drought year with the wildfires that will inevitably follow. Suppression capability at 
all levels remains at best weak, at worst non-existent. The province however, is far better 
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placed than it was in 1995 to understand why, when, and where the 'problem fires' are 
likely to occur. It is thus in a position to wisely direct its limited fire management 
resources and budgets to best effect. 
 
In recognition of the continuing need for support, the European Union and the Government 
of Indonesia have agreed to fund a 'follow-on' South Sumatra Forest Fire Management 
Project. SSFFMP is projected to start work in April 2002 and will run for five years. The 
Specific Purpose of SSFFMP is stated in the inter-government agreement as, "To set up 
fire management at village, sub-district, district and province levels throughout South 
Sumatra, whereby local communities, private sector companies and government agencies 
work together to effectively reduce the occurrence of uncontrolled fires and their negative 
impacts on the environment". 
 
The new project will also be counterparted with Dinas Kehutanan Propinsi Sumatera 
Selatan, the main designated agency for fire management in the province, and under the 
direction of the Office of the Governor of South Sumatra (PEMDA).  
 
The change in project name reflects the recognition that fire management is one element of 
sustainable forest management and, as such, includes prevention and readiness as well as 
control and rehabilitation. We wish the new project every success. 
 
 
 
M. Roderick Bowen                 Ir. H. Syaiful Ramadhan 
FFPCP Project Leader        Head, Dinas Kehutanan Propinsi Sumatera Selatan 
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THE CAUSES OF FIRES 
 
 

LAND MANAGEMENT IN SOUTH SUMATRA PROVINCE, 
INDONESIA. FANNING THE FLAMES: THE 
INSTITUTIONAL CAUSES OF VEGETATION FIRES 
 
J.M. Bompard and P. Guizol 
 
 
European Union and Ministry of Forestry. Forest Fire Prevention and Control Project, and Kanwil 
Kehutanan, Palembang. 90 pp. (1999). 
 
A top-down bureaucratic approach to fire 
management that focuses on fire suppression 
will fail in the field during the next el Niño year 
as it did in 1997. Fire-prone areas continue to 
expand, and the costs of fire damage and fire 
management are bound to increase over the 
years. 
 
National and provincial land management 
policies and laws, and the way these policies 
and rules are implemented at field level, shape 
the attitudes and the behaviour of individuals, 
communities, private companies and 
government agencies as to how they regard and 
manage land and natural resources.  
 
The institutional factors that directly or 
indirectly contributed to the severity of the 1997 
fires in South Sumatra – and that continue to 
influence both fire numbers and severity today 
– were examined to suggest ways to promote an 
effective system of integrated fire prevention 
within the province. 
 
Local communities have inadaquate rights to 
natural resources. They are excluded from both 
the decision-making processes that affect land 
management as well as from the advantages 
gained from forest exploitation. 
 
Villagers have also been systematically kept in 
a weak position in their relationship with 
officials and large landholders. Since the 
abolishment of the marga system, which was 
comparatively democratic, the governmental 
institutions at the village level rarely represent 
the aspirations of the people. 
 

 
 
Inadequate land management policy has also 
greatly increased fire numbers and severity. The 
formulation of land and forest management 
policy was [until decentralisation in January 
2001] dominated by the central government and 
the president, with little consultation with 
provincial and district authorities, and even less 
with local people. The overlapping of various 
administrative structures in Jakarta and within 
the Province created a legion of administrative 
territories, and led to complex and unclear 
procedures and lack of accountability. In case of 
fire, no one feels responsible. 
 
Deficient land-use planning at the provincial 
and district levels remains a major limitation to 
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any sound fire management plan. Fire risk is not 
taken into account when zoning or allocating 
land. In addition, procedures to allocate land for 
plantations and to release Forest Lands to non-
forest uses are not respected as there is a lack of 
transparency, control and law enforcement. 
 
With rapid development as the overall priority, 
provincial government officials often side with 
private business: short-term business interests 
prevail over long-term concerns for sustainable 
development.  
 
The fires are, to a large extent, the unforeseen 
result of deliberate policies that favour 
deforestation and forest conversion.  
 
Amongst these are regulations that allow severe 
over-cutting. The absence of control in the 
swamp areas is notorious, and irresponsible 
logging prepared the conditions for major fires. 
Incentives were provided to forest 
concessionaires to encourage large-scale 
industrial timber and pulp plantations (HPHTI) 
of fast-growing species, while the high fire risks 
during the first years of plantation establishment 
were insufficiently taken into account.  
 
Transmigration programmes in dryland areas 
involved large-scale mechanical land clearance 
that favoured the establishment of alang-alang 
(Imperata cylindrica) grasslands. Drainage to 
reclaim swamps in tidal transmigration sites 
contributed to make adjacent swamp forests, 
more prone to dry-out and burn in El Nino 
Southern Oscillation (ENSO) years. Poor 
planning led to the development of unsuitable 
sites that were later abandoned, and eventually 
burned. 
 
The fiscal system is an incentive for local 
government to allow the conversion of Forest 
Lands to agriculture. 
 
The design of fire management projects must 
take into account the perceptions and the needs 
of all the stakeholders and pay particular regard 
to the wishes of local communities. There is a 
strong risk of inconsistency between the stated 
objectives of a project and the realities of what 

is either desirable or feasible if the objectives 
are over-influenced by international or national 
views. Village-level views on the management 
of natural resources vary from place to place but 
are generally in line with ‘wise use’. The views 
at district and sub-district level could well form 
a base to serve local as well as international fire 
prevention goals. 
 
Laws and the regulatory framework at national 
level need revision to attain the overall 
objective of improved land management 
integrated with fire prevention.  
 
At provincial and local levels in South Sumatra, 
integration of fire prevention into land 
management implies the provision of support to 
local communities. This would allow them to 
become partners in land management decisions 
and fire prevention, e.g. through participatory 
land-use mapping and planning, the 
identification of fire prevention priorities at 
village level, and through related needs such as 
access to credit funds. 
 
Support is also needed to develop mediation 
processes aimed at achieving agreements 
between communities and other land-use 
stakeholders (e.g. for consensus boundary 
setting) and to strengthen the capacity of the 
key land management agencies at provincial 
and district levels. 
 
Forestry extension services within the Ministry 
of Forestry need to be supported (e.g. through 
training of forestry extension agents in 
participatory approaches) to work in closer 
cooperation with rural development activities 
carried out by the Agriculture and Estate Crops 
extension services. 
 
In the coastal swamp regions there is a need to 
reduce the risk of recurrent peat fires associated 
with sonor rice cultivation in ENSO years. A 
fire management plan needs to be produced as a 
matter of urgency for the coastal swamp region. 
This should suggest ways to protect the last 
remnants of peat and non-peat swamp forests in 
good condition that remain in southern Sumatra. 
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ANTHROPOGENIC FIRES IN INDONESIA: A VIEW FROM 
SUMATRA 
 
M.R. Bowen, J.M. Bompard, I.P. Anderson, P. Guizol and A. Gouyon 
 
European Union and Ministry of Forestry. Forest Fire Prevention and Control Project, and Kanwil 
Kehutanan, Palembang. 26 pp. Reprinted from, 'Forest Fire And Regional Haze In Southeast Asia' Editors 
M. Radojevic and P. Eaton. Nova Science, New York, USA.  
 
It is safe to regard all vegetation fires that occur 
on the main forested islands of Kalimantan, 
Sumatra and Irian Jaya as deliberately started 
by man. Accidental ignitions caused by 
lightning strikes are rare under Indonesian 
conditions, exposed burning coal seams cause 
minor, highly localised damage and - as 
elsewhere through the world - discarded 
cigarettes are of no importance. Arson is often 
mentioned but no evidence offered, and even 
where land dispute tensions are high, arson is 
towards the bottom of the list of causes of 
vegetation fires. 
 
There are very few wildfires in the sense of, 
“Any fire that is not meeting its management 
objectives and therefore requires suppression”, 
anywhere in Indonesia in non-drought years. 
However in el-Nino promoted droughts, the 
number of wildfires monitored using NOAA 
satellite data runs into thousands per day. 
 
The use of fire in land management as well as 
the record of vegetation fires in Indonesia since 
1980 are both reviewed with particular 
reference to Sumatra. 
 
The roles played by the three major government 
agencies responsible for land management are 
discussed and it is concluded that their 
overlapping functions, together with the 
diffusion of responsibility, contribute greatly to 
the fire problem. 
 
The legal framework that governs fire 
management is similarly reviewed. Much effort 
has gone into laying down control mechanisms 
for wildfires while government has allowed the 

 
 
routine use of fire to clear millions of hectares 
of land for plantations to continue virtually 
unchecked with no enthusiasm to investigate, 
let alone prosecute, companies suspected of 
breaking fire regulations. 
 
It is concluded that the solution to Indonesia's 
fire problem lies largely in much improved 
local level land-use planning and in 
strengthened local management that, together, 
foster local initiative and allow local autonomy. 
A continuation of the top-down, bureaucratic 
approach to fire management that focuses on 
fire suppression will fail in the field during the 
next el Nino drought as it did in 1997.   
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VEGETATION FIRES IN SUMATRA, INDONESIA. OIL 
PALM AGRICULTURE IN THE WETLANDS OF SUMATRA: 
DESTRUCTION OR DEVELOPMENT? 
 
H.J. Sargeant  
 
European Union and Ministry of Forestry. Forest Fire Prevention and Control Project, and Kanwil 
Kehutanan, Palembang. 50 pp.  (2001). 
 
Ten leading conglomerates drive the expansion 
of the palm oil industry within Indonesia. They 
are encouraged by a Government aware of the 
need to alleviate poverty and to provide food 
and employment on an economically sound and 
sustainable basis. Current plantings throughout 
Indonesia are estimated to total 2.8 million 
hectares. 
 
However the estates face mounting criticism, 
particularly because of their use of fire to clear 
further new land. Much of this reproof is 
directed towards companies operating in 
Sumatra where, together with smallholders, 
they occupy 2.1 million hectares. Many of the 
new estates lie within the 11.5 million ha of 
wetlands, often on peat soils. The initial fire set 
to clear the residual wood debris enters the peat, 
which continues to smoulder and emit dense 
smoke haze long after the surface fire has died.  
 
Indonesian law expressly forbids the use of fire 
to clear land. The courts, however, for a variety 
of reasons, remain reluctant to convict 
companies that burn. Satellite-derived data and 
imagery show fire locations in near real-time 
and with locational precision. Burn scars remain 
visible for at least three years. Despite - up to 
now - largely escaping successful prosecution, 
the oil palm companies must accept the reality; 
the fires they set are known and this information 
is freely available worldwide. 
 
There is no compelling reason to use fire to 
clear land for new plantations. The cost of 
establishing an estate from the first step of 
government approval through to full production 
is identical whether the land is cleared by purely 
mechanical means with no burning, or is first 
cleared mechanically and the debris then burnt. 
Leading companies already recognise this and 
enforce zero-burn land clearance. Regrettably, 
in other companies the senior executives may 

 
 
have a 'no-burn policy' but this does not 
translate into a 'no-burn practice'. Middle-level 
managers continue to prefer the ‘clean look’ of 
burnt land and set fire to the debris. Head Office 
turns a blind eye. Zero-burn land clearing must 
become a standard ‘best practice’ with no 
compromise. 
 
International and national environmental 
pressure groups are now exerting their demands 
on the companies from a different direction. 
These organisations make full use of the fire 
location / time of burning data to persuade 
banks and financial institutions to curb lending 
to the companies. The same pressure groups 
also seek to raise the environmental 
consciousness of downstream palm oil 
consumers. There is a growing probability that 
money to finance the expansion of the estates 
within Indonesia will dry-up, and that the 
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Indonesian oil palm industry will face a 
Western boycott of its products. 
 
The many who would prefer the plantations to 
keep away from the ecologically valuable and 
fragile wetlands have pinned their hopes on the 
belief that oil palm will not thrive on peat soils. 
This, however, appears not to be the case; with 
careful water management and the application 
of trace elements, fruit yields are, to date, 
excellent.  Establishment costs are higher as the 
peats require compaction prior to planting and 
drainage / irrigation canals must be dug, but 
profit margins remain adequate.  
 
The case for second and subsequent replantings 
within the peatlands of Sumatra has, however, 
not up until now been made. If 'drainability' can 
not be sustained in the long-term (i.e. for over 
25 and up to 100 years) disaster may yet result. 
 
The world demand for palm oil is forecast to 
increase from its present 20 200 000 tonnes a 
year to 40 000 000 tonnes in 2020. If this 
demand is to be met, 300 000 ha of new estates 
will need to be planted in each of the next 
20 years. We predict that by far the largest slice 
of this new land will come from within 
Indonesia where labour and land remain 
plentiful. And we expect that Sumatra, with its 
relatively well-developed infrastructure and 
nucleus of skilled labour, will absorb 
1 600 000 ha of this expansion. It is inevitable 
that most new oil palm will be in the wetlands, 
as the more 'desirable' drylands of the island are 
now occupied. We expect that of the new areas, 
half will be developed by estates and half by 
smallholders. 
 
The positive part played by the palm oil sector 
in the nation's development process is often 
ignored in the controversy over the conversion 
of the wetlands to agriculture and the resultant 

smoke haze. The crop in itself is 
environmentally friendly. Some 400 000 rural 
workers are permanently employed by the 
estates and enjoy free or heavily subsidised 
housing, schools, health care and other 
amenities. A further 500 000 farmers derive a 
significant income from estate-linked 
smallholder schemes. With down-stream 
processing and service industries added, the 
total number of people (workers and immediate 
families) that rely on the success of the oil palm 
estates within Indonesia is at least 4.5 million. 
Palm oil sales currently contribute an important 
$1.7 billion to the Indonesian economy 
(Sumatra $1.4 billion.). These figures are 
expected to rise sharply as prices recover from a 
15-year low. 
 
If the Indonesian oil palm industry wishes to 
publicise these substantial contributions it 
makes to the development of the nation, it needs 
to come together in a single trade association 
and speak with a unified voice. A prime task for 
such an association must be to regulate the 
activities of its members, and exert moral and 
trade pressure on companies who continue to 
use fire to clear land. The same fire location 
data used by its opponents are also freely 
available to the industry when it needs to refute 
unfair accusations. 
 
The recent setting-up of a Haze Prevention 
Group financed by two leading conglomerates 
in the oil palm and the pulp sectors is a 
welcome step to improve the reality and image 
of the estates. The initiative must be followed-
through with vigour and the Group must not be 
subverted into becoming an apologist for the 
industry. An early and sincere dialogue must be 
started with conservation groups. Neither 'zero 
economic development' nor the extinction of the 
Sumatran orangutan, rhinoceros and tiger are 
sensible choices.  
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THE SUSTAINABLE DEVELOPMENT OF TREE CROPS 
AND THE PREVENTION OF VEGETATION FIRES IN 
SOUTH SUMATRA PROVINCE, INDONESIA. JUNGLE 
RUBBER 
 
A. Gouyon  
 
European Union and Ministry of Forestry. Forest Fire Prevention and Control Project, and Kanwil 
Kehutanan, Palembang. 61 pp. (1999). 
 
Major changes in land-use started in South 
Sumatra earlier than in many other places 
outside Java. Study of the province thus allows 
insights into what may happen elsewhere if 
present methods and policies continue. 
 
Fire-risk and fire-hazard in the province have 
been greatly increased over the last twenty 
years by four major administrative and technical 
failings. These are (i) widespread logging using 
flawed techniques, (ii) large-scale land 
clearance by agro-industrial companies, (iii) 
land clearance for major transmigration 
schemes, and (iv) land acquisition by 
companies and government with little 
consideration for the rights of local people. 
Together these changes have left a patchwork of 
fire-susceptible, degraded forest cover.  
 
Smallholder farming remains the main land-use 
in the peneplains of Sumatra (10 million 
hectares nationwide). Provided their land rights 
are respected smallholders retain a direct 
interest in the preservation of both the forests 
and of the plantations.  
 
People of the peneplains used to grow wetland 
rice, plant fruit trees and practice ladang. 
Ladang is the felling and burning of the forest 
followed by the planting of dryland rice with 
other temporary crops for one or two years.The 
field is then abandoned to forest regrowth and 
the long fallow that follows (20 years) 
regenerates fertility that is made available to the 
next cycle through burning. The system can 
sustain 25 people km2. Above this population 
density, fallows are shortened and the areas are 
invaded by grasses. More recently the 
introduction of agroforestry techniques has 
supported higher populations without 
endangering the environment. 

 
 
Rubber was introduced into Indonesia at the 
turn of the century and farmers soon started to 
plant it in their ladang. 
 
The forest fallow was replaced by ‘jungle 
rubber’, a mixture of planted rubber, forest trees 
and fruit trees equivalent to a secondary forest 
in terms of biodiversity and structure. After 30 
to 40 years the rubber trees are exhausted and 
are replanted using slash-and-burn. The system 
is sustainable and is a low fire hazard after 
canopy closure. 
 
Jungle rubber agroforestry has enabled farmers 
to support a household on 3 – 5 ha. About 80 
percent of the income comes from the sale of 
the latex, and the rest in cash and kind from the 
associated species. The ability to secure 



 

 7
 

 

sufficient income depends on the availability of 
new land to support an expanding population.  
The government has extended limited help to 
smallholders to enable them to plant high-
yielding rubber clones that double income to Rp 
4 M ha-1y-1. This has allowed the smallholders 
to re-invest in further plantations. The new 
clonal plantations are a low fire hazard as they 
are maintained weed-free - the clones being 
unable to compete with other vegetation. 
 
Planting clones without financial assistance is 
too expensive and too risky for the majority of 
farmers who own less than 4 ha of rubber and 
live close to subsistence level. Their only way 
to increase income is to establish new jungle 
rubber in unoccupied areas. But these areas are 
often close to logged forests, transmigration 
sites or to agro-industrial estates, all of which 
are major fire hazards. 
 
Smallholders who do invest unaided in clonal 
plantations find it difficult to control bushes and 
alang-alang between the young rubber and the 
new areas are fire-prone. An estimated 40 000 
ha of smallholder plantations (6000 ha clonal) 
burned in 1997 at a loss of $8.9 million. 
 
The use of zero-burning or limited-burning 
techniques is sometimes suggested as a better 
way to clear land. Most companies and all 

smallholders consider such ways expensive and 
impractical. There is a need for applied research 
to develop procedures adapted to Indonesian 
conditions, and to work with government on a 
policy to encourage such methods.  
 
In the long term promoting the use of rubber 
wood would reduce the volume of biomass 
burnt. Work is needed in South Sumatra to 
identify groups of smallholders able to sell their 
rubber wood to furniture factories in and around 
Palembang. Another way to reduce fire hazard 
and at the same time raise incomes is to extend 
financial assistance to smallholders who have 
planted clones but find it difficult to maintain 
them. Projects could help local government set 
up credit funds to defray costs. 
  
However the only permanent way to reduce the 
number of vegetation fires in Indonesia is to 
reform land-use policies. At the local level there 
is a need to increase the capacity of institutions 
to develop mapping and participatory land-use 
planning skills. A Sustainable Land-use Unit 
needs to be established and supported by donors 
at the national level. The Unit should 
collaborate with the government agencies, the 
private sector and NGOs to exchange 
information, to discuss options for reforms and 
to extend technical assistance. The results of the 
work should be made widely available.  

 
 
 



 

 8
 

 

ENVIRONMENTAL EDUCATION 
 
 
 

ENVIRONMENTAL EDUCATION - WITH SPECIAL 
REFERENCE TO FIRE PREVENTION - IN PRIMARY 
SCHOOLS IN THE PROVINCE OF SOUTH SUMATRA, 
INDONESIA. WITH ‘DESA ILALANG’, A STORY FOR 
CHILDREN IN BAHASA INDONESIA 
 
M. Idris, S. Porte, J.M. Bompard, F. Agustono (illustrator) et al. 
 
European Union, Ministry of Forestry and Estate Crops, and Ministry of Culture and Education. Forest Fire 
Prevention and Control Project, and Kanwil Kehutanan dan Perkebunan, Palembang, in collaboration with 
Kanwil Departemen Pendidikan dan Kebudayaan Tk I, South Sumatra. 145 pp. (1999). 
 
Environmental education in schools is an 
effective way to help build a society that has a 
knowledge, awareness and understanding of the 
basic principles of the natural world. It will also 
develop a society that owns the skills and 
commitment needed to take action to protect 
and improve its environment.  
 
However, environmental education in Indonesia 
is still at a very early stage. Teaching in general 
is more based on remembering ‘the right 
answer’ rather than on giving students the tools 
to find answers for themselves through 
experience, exploration and discovery. A new 
approach to the teaching of environmental 
topics is needed. To add to the difficulties, 
schools in rural areas often have little or no 
appropriate educational material available.  
 
FFPCP has produced a storybook for 
schoolchildren as a start to meeting these needs. 
The objectives of the work are (a) to pass 
FFPCP's fire prevention message to 
schoolchildren in an attractive booklet that 
features local environmental conditions, (b) to 
support primary-school teachers in the 
implementation of environmental education, 
and (c) to provide an example to others 
involved in the development of education 
material. 
 
It must be understood that fire prevention is not 
an objective in itself. The aim of fire prevention 
and control is to help stop further degradation of 

 
 
environmental resources both in natural habitats 
and in man-made agro-ecosystems.  
 
Accordingly, emphasis is given to the 
sustainable use of natural resources, rather 
simply to forest protection. Moreover, a 
‘conservationist’ approach is irrelevant in South 
Sumatra, a province already largely devoid of 
natural forests. The issue now is to prevent 
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wildfires as it is these that greatly contribute to 
further environment degradation. 
 
Primary schoolchildren in Class 5 in the rural 
areas of the five districts of South Sumatra were 
the target group They were selected on the 
criteria that they are (1) in an age-group in 
which a high percentage of children attend 
school, (2) able to read and write the Indonesian 
language, (3) in a class group with ‘under-
utilized’ time available in the national 
curriculum, and (4) attend schools in areas best 
suited to the message. 
 
The booklet contains a nine-chapter story about 
a village in South Sumatra. Each chapter deals 
with a theme. Student activities are suggested 
(tasks, games and discussions) at the end of 
each chapter to ensure that the link is stressed 
between the theme introduced in the story and 
the students’ own environment; "How is this in 
your own village?"  
 
A positive story was written to emphasise that 
solutions do exist to the environmental 
problems in the students’ area. The idea that 
things can be changed positively is supported. 
 
Village children are given a decisive role in the 
story and teach children from the big city 
(Jakarta), about the environment in and around 
their village. The aim is to make village 
students’ feel more positive about their social 
status, increase their personal standing in their 
own eyes and feel more confident in their own 
ability. 
 
The booklet teaches students to look with ‘new 
eyes’ at the things that are known to every 
villager and village child. It invites the students 
to observe, analyse and ask about their 
surroundings, and to discover the relationship 
between the activities within the village and the 
environment. As the booklet focuses on the 

students’ immediate environment, it will help to 
increase their affection for their own area. This, 
in turn, will increase feelings of responsibility: 
what you love, you wish to care for. 
The activities in the booklet are designed to 
stimulate the creativity of teachers and children. 
Many are suitable starting points for further 
activities that can be added by the teacher. 
 
An important part of the work has been the 
production of a supplement to the booklet that 
contains support notes for teachers. These cover 
a general introduction to environmental 
education and also provide additional 
information on each activity. 
 
A local artist produced the pen-drawn 
illustrations in the booklet. They show that with 
even moderate skills it is possible to produce 
attractive educational material. The pictures 
should inspire others working in the field. Pen 
drawings were also chosen as they can easily be 
photocopied and do not require high quality 
printing facilities to produce satisfying results. 
 
Parts of the draft-booklet were tested by a group 
of teachers in Gunung Megang, in Muara Enim 
District. The tests showed that the teachers and 
their students liked the material, and they also 
provided valuable feedback for further 
improvement.  
 
Counterparts from the Department of Forestry 
in South Sumatra and officials from the 
Department of Education helped in the process 
of evaluation and revision of the successive 
drafts.  
 
Some months after the booklets have been 
distributed, observers should visit schools to 
check: (a) how many booklets the schools 
received, (b) how frequently the booklets are 
used, and (c) how well the booklets have been 
received. 
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FIRE HISTORY 
 
 
 

VEGETATION FIRES IN INDONESIA: THE FIRE HISTORY 
OF THE SUMATRA PROVINCES 1996 - 1998 AS A 
PREDICTOR OF FUTURE AREAS AT RISK 
 
I.P. Anderson, M.R. Bowen, I.D. Imanda and Muhnandar 
 
European Union and Ministry of Forestry and Estate Crops. Forest Fire Prevention and Control Project, 
Balai Inventarisasi dan Perpetaan Hutan Wilayah II, and Kanwil Kehutanan dan Perkebunan, Palembang. 
22 pp. (1999). 
 
The occurrence of vegetation fires in Sumatra 
was monitored through the capture and 
processing of NOAA satellite data from January 
1996 to December 1998.  
 
The total number of vegetation fires detected 
during any one month was, as is to be expected, 
strongly influenced by rainfall during the 
preceeding period and during the month. There 
were up to three hundred times more fires in the 
peak months (June to October) of 1997 – an 
exceptionally dry year with no effective rainfall 
in southern Sumatra from mid-May to mid-
November – than in the same months in 1996 
and 1998, both average to wet years. 
 
Land-use and land management practices 
influenced both the numbers and the severity of 
the fires. Large-scale land clearance – which 
followed the extraction of timber – by 
commercial oil-palm companies caused 
numerous, large, persistent fires in Riau, and to 
a lesser extent, in Jambi. Conversion of primary 
forest is almost completed in South Sumatra, 
and Lampung Province is largely settled 
agriculture. Here fires were smaller and more 
ephemeral; in the main related to pre-growing-
season land preparation by small-scale farmers. 
 
The most ecologically damaging and polluting 
fires occurred in the wetlands of South Sumatra 
and, to a lesser extent, Jambi, in 1997. These 
areas largely comprised scrubland, grassland 
and areas of degraded secondary forest on peat 
soils.  
 

 
 
During the Indonesian fire crisis of 1997-98 an 
estimated 80 percent of the total smoke haze 
originated from the wetlands of eastern Sumatra 
and southern Kalimantan. Past attempts, now 
abandoned, to drain wetland for agriculture may 
have contributed to the severity of the fires. 
Smoke haze, predominantly from peat fires, 
covered much of Sumatra north of Lampung 
during September, October and early November 
1997. This smoke haze drifted north and east 
over Singapore and Malaysia and caused 
considerable direct and indirect economic 
damage. 
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Compared to the other southern provinces, there 
were comparatively few fires in Bengkulu 
during 1997. In the three provinces - Aceh, 
North Sumatra and West Sumatra – that were 
occasionally monitored, the number of detected 
fires was also low. Exceptions in 1997 and early 
1998 included a number of large fires in North 
Sumatra close to the Riau provincial boundary 
and a few long-lasting fires in the wetlands of 
West Sumatra. 
 
In years of average to above average rainfall in 
Sumatra, e.g. 1996 and 1998, fire numbers 
throughout the island peak between July and 
September. Most of these fires are caused by 
small- to large-scale agricultural land clearing 
in dryland areas. Wetland soils are saturated or 
flooded throughout the year and are largely 
unaffected. A few transient grassland fires 
occur as a result of land preparation for rice 
cultivation. Frequent rainfall and high humidity 
reduce atmospheric pollution from both wetland 
and dryland fires to negligible levels of only 
local concern.  
 
Progressive loss of forest cover, using fire as 
the clearance tool, continues in all provinces 

from year to year under the pressure of 
economic development and the increase in rural 
population. This clearance proceeds regardless 
of how wet the season is: it is often a legitimate 
activity and will no doubt continue in future 
years. 
 
Dryland primary forest in the lowlands of 
Sumatra has already been destroyed, apart from 
a few relicts. More than 50 percent of the 
primary forest that existed in Sumatra in 1980 
was lost by 1985. Closed primary forest is now 
restricted to intermittent cover on the Bukit 
Barisan highlands that form the western 
backbone of the island, and a patchy 
distribution of swamp forest along the eastern 
coastal wetlands. The highland area of forest 
remained largely intact over the 1980-1985 
period. Few NOAA detected fires were 
recorded over the last three years suggesting 
that the area is still largely forest covered. The 
highlands have been considered too steep for 
agricultural and forestry activities and have thus 
for the moment, avoided the ravages of 
elsewhere. 
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VEGETATION FIRES IN SUMATRA, INDONESIA: 
REFLECTIONS ON THE 1999 FIRES 
 
I.P. Anderson, I.D. Imanda, and Muhnandar 
 
European Union and Ministry of Forestry and Estate Crops. Forest Fire Prevention and Control Project, 
Balai Inventarisasi dan Perpetaan Hutan Wilayah II, and Kanwil Kehutanan dan Perkebunan, Palembang. 
20 pp. (2000). 
 
Monthly rainfall in 1999 was in-line with long-
term averages over much of Sumatra, although 
the months of June to September were 
somewhat drier than usual in the southern parts 
of the island. 
 
The number of fires in each month was, as in 
previous non-ENSO years, well correlated with 
rainfall, when rainfall is expressed as a soil 
dryness or drought index using the Keetch-
Byram method. The calculation of the drought 
index requires only a knowledge of daily 
maximum temperature and daily rainfall and the 
index is a useful predictive tool. 
There was a progressive increase in fire 
numbers from central to southern Sumatra over 
the course of the year. Fires first appeared in 
irregular bursts north of the equator from 
January to July and rose to a maximum in South 
Sumatra and Lampung in September. There was 
a close correlation between the monthly 
progression of the average drought index and 
the number of vegetation fires (hot-spots) 
detected using NOAA satellite imagery.  
 
Nearly 23 000 hot-spots were detected in 
Sumatra in 1999. Of these, 95 percent were 
small, controlled fires, and caused little smoke 
haze. Farmers and villagers set these fires to 
clear grass or scrub to protect crops and 
property from unwanted dry-season fires and to 
clear land for small-scale agriculture. 
 
Of considerably more importance were the 5 
percent of fires set by estate crop companies to 
burn the remnants of clear-felled forests on peat 
soils in the east-coast wetlands of central 
Sumatra. Similar fires also burned, although on 
a lesser scale, in the inland wetlands and in the 
wetlands of the west-coast. 
 
 

 
 
These fires are the precursors of new oil palm 
estates and they attracted both national and 
international criticism in March and July when 
smoke haze from Riau / North Sumatra drifted 
to peninsular Malaysia.  
 
The longest lasting fire witnessed in the four 
years from 1996, however, went unrecorded by 
the media or the general public as the huge 
volume of dense smoke did not affect a major 
population centre. This fire burnt 14 000 ha in 
the coastal wetlands to the east of Palembang, 
South Sumatra, and lasted for 3.5 months. 
Official Forestry Department figures record that 
just over 100 ha burnt. 
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FIRE ZONES AND THE THREAT TO THE WETLANDS OF 
SUMATRA, INDONESIA 
 
I.P. Anderson and M.R. Bowen 
 
European Union and Ministry of Forestry. Forest Fire Prevention and Control Project, and Departemen 
Kehutanan, Kantor Wilayah Propinsi Sumatera Selatan. 46 pp. (2000). 
 
The use of fire as a tool to clear land for 
agriculture is a long established practice in 
Indonesia. And, when used by farmers in years 
of average or above average rainfall, the 
practice poses little threat to the environment. In 
Sumatra the extensive use of fire by estate crop 
companies to clear thousands of hectares, in the 
main for oil palm, is a much more worrying 
problem.  
 
The wetlands of Sumatra cover over 11 million 
hectares, equivalent to 23 percent of the total 
land surface. By far the largest swamplands are 
found in Riau province – 4.75 Mha – and South 
Sumatra, 3.2 Mha. The east coast wetlands of 
the island are of the greatest importance for the 
conservation of their unique and/or endangered 
plants and animals. In recognition of this by 
1998, 544 000 ha were already gazetted by 
government as protected areas and a further  
597 000 ha were officially proposed as 
sanctuary areas. All these designated areas have 
suffered encroachment, many are heavily 
degraded and some totally destroyed.  
 
Deep peat (+2 m) deposits are found in all 
provinces except Bengkulu. These areas are 
difficult to drain to a degree that allows 
cropping without excessive loss in volume 
through oxidation and shrinkage, and even if 
drainage is technically successful, it increases 
fire hazard to an unacceptably high level and 
places around 500 t C ha-1 at risk for every 
metre depth of peat. 
 
Transmigration programmes and estate crop 
companies moved into these swamps despite 
their low soil fertility, poor infrastructure and 
their history of agricultural failure. This 
invasion of the wetlands of Sumatra has gone 
forward largely driven by the shortage of 
dryland areas that remain unimpeded by 
smallholder land-rights and by the opportunity 
to extract the valuable commercial swamp 
timber species.  

 
Based on limited SPOT imagery, NOAA fire 
occurrence data, published information on the 
oil palm industry, and on field visits, we 
estimate that in each of the last four non-ENSO 
years (i.e. 1996, 1998, 1999 and 2000) a few 
hundreds of thousands of hectares have been 
burned for agricultural purposes in Sumatra. Of 
this figure, most represents repeat clearance by 
smallholder farmers while a few tens of 
thousands of hectares, the opening-up of new 
land by estate crop companies. Out of the new 
land opening we further guess that most was in 
the wetlands of the island. At least 2 M ha of 
land in Sumatra have been deliberately cleared 
by fire over the last ten to fifteen years.  
 
Over the last five years some 30 percent of the 
fires detected in Sumatra have been in Riau 
province. [Indeed, Riau in all probability 
routinely has the greatest frequency of 
vegetation fires of any province in Indonesia in 
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terms of number of fires per square kilometre.] 
The province is quickly and rampantly logging 
its remaining forests. 
 
Seven major fire zones are identified in 
Sumatra. These are the (i) North Sumatra – 
Riau border, (ii) Kampar River wetlands of 
Riau, (iii) coastal wetlands of the West Sumatra 
– North Sumatra border, (iv) West Sumatra - 
Bengkulu coastal wetlands, (v) Batanghari 
River wetlands of Jambi adjacent to Berbak 
National Park, (vi) inland swamps of South 
Sumatra, and the (vii) coastal wetlands of South 
Sumatra. Six of the seven fire zones have a 
common feature in that they are in peat-rich 
wetlands.  
They are thus on soils that are considered by the 
local people as unsuitable for either traditional 
forms of agriculture or settlement. There is also 
a commonality as to the reasons for, and the 
sequence of events that lead to, the 
establishment of a fire zone.  
 
Forecasts about the course of vegetation fires in 
Sumatra are, like all predictions, uncertain.  
What is not clear is how much of the land 
already allocated to the plantation industry 
remains to be burned in the immediate future. 
And, how much of the land applied for but not 
yet granted by government will eventually go to 
oil palm. An additional total of 1.0 M ha to be 
cleared by fire in Sumatra alone seems a 
conservative estimate. 
 
Over the next five years we are confident that:  
• The numbers of fires detected at any one 
time, and over the calendar year as a whole, will 

continue to be directly controlled by the 
rainfall: the wetter the year, the fewer the fires. 
• There will be few or no wildfires in Sumatra 
in years of average or above average rainfall. 
• Considerable numbers of wildfires will burn 
during the next el Nino year. 
 
We also expect with some confidence that: 
 
• Land clearance fires set by the oil palm 
industry will continue for the next several years 
in at least five of the seven zones described in 
this report. 
• Smoke haze pollution will continue 
episodically each year and much of the smoke 
haze that originates in Riau will continue on 
occasion to drift across to Singapore and 
Peninsular Malaysia. 
• However as the available uncleared and 
newly cleared land in each of the seven fire 
zones becomes fully planted, fire numbers in 
that zone will fall. 
• The formation of new fire zones will be 
largely determined by the land-use policy of the 
new provincial governments and, to an extent, 
by the economics of the oil palm industry: no 
firm predictions can be made. 
• A new ‘fire-balance’ will eventually be 
reached within Sumatra as a whole and fire 
numbers will return to their pre-1996 level in 
years of average rainfall. 
 
The accent of the report is on vegetation fires 
within Sumatra but it is government’s and 
individuals’ ‘profit now’ land-use policies and 
practices that are the cause of forest loss; fire 
zones are only the signal. 
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FIREFIGHTER TRAINING 
 

THE TRAINING OF FOREST FIREFIGHTERS IN 
INDONESIA 
 
M.V.J. Nicolas and G.S. Beebe  
 
European Union, German Agency For Technical Cooperation and Ministry of Forestry and Estate Crops. 
Forest Fire Prevention and Control Project, Palembang and Integrated Forest Fire Management Project, 
East Kalimantan. Kanwil Kehutanan dan Perkebunan,Propinsi Kalimantan Timur dan Propinsi Sumatera 
Selatan. 44 pp. (1999). 
 
A shortage of trained fire staff at all levels 
severely limits fire prevention and control 
efforts throughout Indonesia.  
 
A broad framework is proposed within which 
firefighter training can be developed and 
implemented. This, however, is not intended as 
a substitute for the development of a national 
course. Within the framework, priority is given 
to he teaching of the basics. These are the 
training of (i) fire crews of 5 – 20 people 
organized as a unit, (ii) crew bosses – the men-
in-charge of the fire crews, and (iii) the fire 
bosses – those responsible for all suppression 
and service activities at a fire. 
 
Current thinking and priorities on firefighter 
training are tailored to Indonesian conditions. 
The adaptations are based firmly on the long-
term field-based experience in Kalimantan and 
Sumatra. They have been tested and shown to 
be appropriate. 
 
District level staff of the Ministry of Forestry 
have to form the backbone of an upgraded 
firefighting system, although people from many 
other agencies must be included. At present 
private timber concession companies are the 
major source of trained manpower and have 
nucleus organisations that can be further 
strengthened. Volunteer village firefighters and 
NGOs also have a part to play, as do the armed 
services. 
 
The theoretical and practical training of fire-
fighters is best carried out by local instructors. 
The first step is to train-the-trainers. The second 
is to spread the knowledge to ensure the 
establishment of the modern, well-adapted 
organisation that is urgently needed. 

 
 
The minimum theoretical knowledge and 
practical experience that is required to train the 
forest firefighters at District and provincial level 
are detailed. Topics covered include the 
terminology and theory of firefighting, the 
chain of command, the need to anticipate and 
the importance of communications. 
 
Practical components acquaint trainees with the 
essentials of fire behaviour and fire suppression 
techniques. Hands-on experience in the use of 
equipment under controlled conditions is an 
essential prerequisite before new recruits face a 
wildfire. Safety is stressed and a module on first 
aid included. 
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FIRE MANAGEMENT 
 
 
FIRE MANAGEMENT IN THE LOGGING CONCESSIONS 
AND PLANTATION FORESTS OF INDONESIA  
 
M.V.J. Nicolas and G.S. Beebe  
 
European Union, German Agency For Technical Cooperation and Ministry of Forestry and Estate Crops. 
Forest Fire Prevention and Control Project, Palembang and Integrated Forest Fire Management Project, 
East Kalimantan. Kanwil Kehutanan dan Perkebunan, Propinsi Kalimantan Timur dan Propinsi Sumatera 
Selatan. 43 pp. (1999). 
  
Prevention is the key to overcoming the 
recurrent problem of vegetation fires in 
Indonesia during drought years. 
 
Fire related legislation is reviewed and it is 
concluded that HPH license holders have a 
strong incentive to prevent fire in their 
harvestable stands but little to protect areas that 
have already been logged. HPHTI have 
somewhat more incentive to protect their 
investment in plantations. The number of fire 
control staff stipulated by law is insufficient. A 
method to calculate the correct number and 
which takes into account terrain and other 
factors is given. The effects of access, the 
various classes of fuel, different forest types, 
weather, terrain, and forest management 
practices are described as these relate to fire 
danger. 
 
The role of local communities in fire prevention 
is examined: arrangements that benefit both the 
concession holders and the communities need to 
be found. Land tenure and land-use rights must 
be addressed and concession holders need to 
recognise that blind enforcement of boundaries 
is not a realistic option. Mutual trust, so lacking 
in the past, will need patience to develop. A 
participatory approach that pays communities 
equally if they prevent fires or act as firefighters 
is suggested as a possible way forward.  
 
The technical aspects of fire prevention are 
explained in detail. These include descriptions 
and explanations, and the engineering of  
 
 
 
 

 
 
fuelbreaks, firebreaks and access roads. Water 
supply and lookout towers are also covered. 
 
Work that is carried out in the expectation that 
vegetation fires will occur despite prevention 
measures – in fire terminology, fire pre-
suppression – is also explained. Sections of the 
report deal with pre-attack planning, fire 
management standard operating procedures and 
fire management organisation. The calculation 
of staffing and equipment requirements is dealt 
with under the heading of organisation. 
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VEGETATION FIRES IN SUMATRA, INDONESIA: A FIRST 
LOOK AT VEGETATION INDICES AND SOIL DRYNESS 
INDICES IN RELATION TO FIRE OCCURRENCE 
 
I.P. Anderson, I.D. Imanda and Muhnandar 
 
European Union and Ministry of Forestry and Estate Crops. Forest Fire Prevention and Control Project, 
Balai Inventarisasi dan Perpetaan Hutan Wilayah II, and Kanwil Kehutanan dan Perkebunan, Palembang. 
13 pp. (1999). 
 
The risk of vegetation fire occurrence can be 
assessed by reference to (i) a mapped history of 
previous fire occurrence, (ii) a drought or soil 
dryness index, and (iii) indices of current 
relative vegetation dryness. 
 
Maps plotted to show the occurrences of 
previous vegetation fires are a useful tool to 
predict future fires. The numbers and severity of 
fires in an area can be related to land-use, 
vegetation type and rainfall: fire-prone areas are 
readily identifiable. The use of a drought index 
and satellite images processed for vegetation 
status as possible predictors of fire occurrence 
are described. 
 
A fire danger rating based on the Keech-Byram 
method was assessed using daily weather data. 
The fire danger assessment is based on a water 
balance approach that uses daily rainfall and 
estimated evapo-transpiration as the two 
variables to calculate a soil dryness (SDI) or 
drought index. It is assumed that the drier the 
soil the greater the danger that vegetation fires 
will occur. Based on the SDI, fire danger is 
rated as either low, moderate or high.  
 
There is a significant correlation between the 
number of NOAA detected fires and the SDI. 
The SDI provides a more reliable predictor of, 
fire occurrence than rainfall data alone.  
 
The Normalised Difference Vegetation Indices 
(NDVI), derived from NOAA-AVHRR data, 
were used as an empirical measure of the 
quantity and photosynthetic activity of the 
vegetation. Maximum Value Composites 
(MVC) of images of Sumatra were prepared 
 

 
 
using IDRISI software to give indices which 
may provide a surrogate measure of the dryness 
of the vegetation, and thus of its susceptibility 
to fire.  
 
This preliminary investigation of two 
approaches to the estimation of fire risk – using 
SDI and NDVI as surrogate measures of 
vegetation flammability – suggests that the SDI 
provides the more practical and realistic, if 
more laborious, method. 
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FIRE SUPPRESSION 
 
 
A FIELD-LEVEL APPROACH TO COASTAL PEAT AND 
COAL-SEAM FIRES IN SOUTH SUMATRA PROVINCE, 
INDONESIA 
 
M.V.J. Nicolas and M.R. Bowen 
 
European Union and Ministry of Forestry and Estate Crops. Forest Fire Prevention and Control Project and 
Kanwil Kehutanan dan Perkebunan Propinsi Sumatera Selatan. 39 pp. (1999). 
 
The safety of firefighters is paramount. Full 
protective clothing, training, rigid discipline and 
a knowledge of first aid are essential 
prerequisites before fire control is attempted.  
 
Up to 500 000 ha. of the 3 000 000 ha. of 
coastal wetlands in South Sumatra were fire-
affected in 1997. Several fires in these deep 
peat swamps were contained. Fire-lines were 
dug down for between two and three metres to 
mineral soil and the fires were prevented from 
spreading to adjacent expanses of unlogged 
primary forest. The fires were fought with the 
combined use of hand-tools, backpack sprayers, 
and pumps and hoses. Although these zones are 
classified as swamps, water supply was always 
limited in the 1997 drought. In some places 
2.5 x 2.5 x 2.5 m. pits dug as water collection 
points took 24 hours to replenish by seepage. In 
other areas water had to be brought to the site 
through a 10 km. specially laid main. On 
average it took 40 men three days to contain an 
individual fire. 
 
Limited water supplies, coupled with the deep-
seated nature of the fires, meant that total 
suppression was impossible and the fires were 
only extinguished after two months by the onset 
of the rains and the rising watertable. Fire 
prevention is essential if there is not to be a 
further reduction of the wetland ecosystem and 
future trans-boundary smoke haze.  
 
Surface coal seam fires are found in Muara 
Enim District in the centre of the province. Coal 
fires are extremely laborious to extinguish but 
in South Sumatra the fire-fronts progress less 
than 5 m. per year. Thus only if essential 
infrastructure is threatened is there a need to 

 
 
consider digging out the seat of the fire or 
diverting streams to flood the area and 
extinguish the coal. In most instances isolation 
from flammable surroundings provides 
sufficient control. Four coal seam fires were 
contained. All were of long-standing duration 
and were burning in pulpwood plantations 
where they were potential ignition sources. 
Wide firebreaks were scraped down to bare 
ground around the burning patches, and a 
system of fire-watchers arranged for the 
duration of the dry season; a much cheaper 
alternative than attempting to extinguish the 
fires. 
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TECHNICAL MANUALS 
 
 
 

VEGETATION FIRES IN INDONESIA: OPERATING 
PROCEDURES FOR THE NOAA-GIS STATION IN 
PALEMBANG, SUMATRA 
 
I.P. Anderson, I.D. Imanda and Muhnandar 
 
European Union and Ministry of Forestry and Estate Crops. Forest Fire Prevention and Control Project, 
Balai Inventarisasi dan Perpetaan Hutan Wilayah II, and Kanwil Kehutanan dan Perkebunan, Palembang. 
28 pp. (1999). 
 
A NOAA receiver system linked to a GIS was 
installed in Palembang, South Sumatra, in 
January 1996. The receiver is used to obtain 
real-time data to detect vegetation fires and for 
vegetation dryness monitoring. 
 
This technical manual is written for operators of 
the Palembang system but could without undue 
difficulty, be adapted to cover the use of similar 
equipment installed in other locations. A basic 
understanding of MS-DOS commands is 
assumed. 
 
Actions prior to data capture, capture, and post-
capture processing of the NOAA data, are 
described step-by-step. Also covered are the 
processes that lead to the production of the hot-
spot co-ordinates required to prepare fire-maps 
and vegetation index images. Methods to allow 
these vegetation indices to be used to assess 
relative vegetation dryness and fire-risk at a 
regional scale are described. Procedures needed 
to integrate the GIS with NOAA-derived hot-
spot data are similarly detailed. 
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VEGETATION FIRES IN SUMATRA, INDONESIA: THE 
PRESENTATION AND DISTRIBUTION OF NOAA-DERIVED 
DATA 
 
I.P. Anderson, I.D. Imanda and Muhnandar 
 
European Union and Ministry of Forestry and Estate Crops. Forest Fire Prevention and Control Project, 
Balai Invenerasasi dan Perpetaan Hutan Wilayah II, and Kanwil Kehutanan dan Perkebunan, Palembang. 
28pp. (1999). 
 
Data, received from the NOAA series of 
satellites, is processed to locate vegetation fires 
in Indonesia. The information on fire location 
can be presented in a variety of formats tailored 
to individual needs. A Geographic Information 
System (ArcView) is used to analyze and 
produce maps from NOAA derived data. 
 
Latitude and longitude of detected fires, in 
decimal degrees, are generated from the 
processed NOAA data as text files. These files 
are saved as a history of fire events and input to 
the GIS for spatial analysis and map production. 
 
Small-scale maps serve as a visual, easily 
interpreted guide to the distribution of hot-
spots, which can be used to help allocate fire 
fighting priorities. They also provide the user 
with a convenient time series to interpret trends 
in fire occurrence. 
 
Large-scale maps are used to focus attention on 
particular areas of interest, such as specified 
timber and plantation concessions and peatland 
areas that are susceptible to fire in dry years. 
Examples of overview fire-maps of Sumatra 
and Kalimantan, and province maps, district 
maps and special purpose large-scale maps are 
shown.  
 

 
 
Data in tabular and map format are passed to 
users as e-mail attachments. Maps are converted 
to Windows Bitmap format before transmission. 
 
 

 



 

 21
 

 

VEGETATION FIRES IN INDONESIA: THE 
INTERPRETATION OF NOAA-DERIVED HOT-SPOT DATA 
 
I.P. Anderson, I.D. Imanda and Muhnandar 
 
European Union and Ministry of Forestry and Estate Crops. Forest Fire Prevention and Control Project, 
Balai Inventarisasi dan Perpetaan Hutan Wilayah II, and Kanwil Kehutanan dan Perkebunan, Palembang. 
19 pp. (1999). 
 
A receiver system linked to a GIS, is used to 
capture and process data in five spectral bands 
from NOAA 12 and 14 satellites to detect 
vegetation fires in Sumatra and Kalimantan. 
 
Channel 3 in the mid-infrared waveband is 
sensitive to thermal emissions and is used to 
detect the fires. Potential fire pixels appear on 
the image as black dots. The temperatures of 
these potential fire pixels are compared with 
those from adjacent pixels to set a threshold 
temperature to process the data. One of two 
algorithms is used to select all pixels above the 
chosen threshold temperature, and thus the true 
fire pixels. 
 
Six sources of error reduce the accuracy of the 
NOAA data when used to detect vegetation 
fires. Four are inherent to the nature of the data 
received from the satellites, and two are a 
function of the processing software. All errors 
can be minimised with care and operator 
training. 
 
Despite these potential errors NOAA-derived 
data provide a fast, low-cost and reliable way to 
locate vegetation fires. Independently 
supervised over-flights showed that 87 percent 
of FFPCP supplied co-ordinates were correlated 
with flaming fires, while the remainder 
coincided with recent burns.  
 
Sixty three percent of the NOAA hot-spots were 
within 2 km. of the true fire position on the 
ground; 89 percent within 3 km. For a reason 
that is not understood, the direction of error was 
predominantly to the south and east areas. Large 
numbers of ephemeral fires are detected. These 
are associated with small-scale land clearance 
by farmers and are of little importance to fire 
prevention and control agencies. Fires of 
considerably more concern are represented by  
 
 

 
 
persistent, spreading clusters of hot-spots. The 
classification of fire clusters is based on 
operator experience but NOAA data collected in 
the three years 1996 to 1999 suggest that three 
types of cluster can be distinguished. The first 
are discrete clusters of contiguous hot-spots that 
indicate a large or a spreading fire. The second, 
elongated clusters derived from successive 
NOAA images, suggest the linear progression 
of a fire. The third cluster type is made up of 
many single hot-spots or small clusters of hot-
spots spread over a relatively large area to form 
a ‘fire-zone’. A major fire-zone, such as the 
coastal wetlands of South Sumatra in 1997, 
contains several smaller fire-zones. 



 

 22
 

 

STANDARD OPERATING PROCEDURES FOR THE NOAA 
SYSTEM  
 
(PROSEDUR STANDAR OPERATIONAL NOAA) 
 
Ifran D. Imanda 
 
Proyek Pencegahan dan Pengendalian Kebakaran Hutan-Dinas Kehutanan Propinsi Sumatera Selatan, 
Palembang, 35pp. 
 
This report supersedes FFPCP Report Number 
32 (1997), 'NOAA Standard Operating 
Procedures' and the later revision by Anderson, 
I.A, Imanda, I.D. and Muhnandar (1999), 
'Vegetation Fires in Indonesia: Operating 
Procedures for the NOAA-GIS Station in 
Palembang, Sumatra'. 
 
Additional Windows-based planning, capture, 
processing and archiving software was obtained 
in September 2000 to upgrade the Palembang 
NOAA receiving station. This manual provides 
standard operating procedures for use with the 
new software when used to detect and locate 
fires in Sumatra. 
 
The most important component of the new 
software is the NOAA Operations Manager 
(NOM). This provides an effective way of 
managing large image databases and providing 
relevant real-time environmental information 
from NOAA AVHRR data. 

 
 
 
 
 


