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Cover photograph 
 
Access road, firebreaks and water supply in plantation forest; PT. Musi Hutan Persada, 
South Sumatra province. 
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This is one of the two reports prepared during 1999 jointly by the Forest Fire 
Prevention and Control Project, South Sumatra, and the Integrated Forest Fire 
Management Project, East Kalimantan.  
 
Titles of the reports are: 
 
 

Fire Management in the Logging Concessions and Plantation Forests of 
Indonesia. M.V.J. Nicolas and G.S. Beebe. 
 

 
 

The Training of Forest Firefighters in Indonesia. M.V.J. Nicolas and G.S. Beebe. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These reports are also available in Bahasa Indonesia. 
 
Copies of the reports can be obtained from; 
 

The Project Leader, FFPCP, PO Box 1229, Palembang 30000, Indonesia 
Fax number: +62 711 417 137 – Homepage: http://www.mdp.co.id/ffpcp.htm 
 

or 
 

The Project Leader, IFFM-GTZ, Kotak Pos 1202, Samarinda 75001, Indonesia 
Fax number: +62 541 33 519 – Homepage: http://www.iffm.or.id 
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SUMMARY 
 
 
Fire prevention is the key to over-coming the recurring problems of forest fires in 
Indonesia during drought years. The Integrated Forest Fire Management Project (GTZ) 
and the Forest Fire Prevention and Control Project (European Union) assist the 
government of Indonesia to strengthen the country’s fire management capacity in the 
provinces of East Kalimantan and South Sumatra. Suggestions are made on practical 
methods of fire prevention and pre-suppression in logging concessions (HPH) and 
plantation forests (HPHTI). The training of forest firefighters to work in the 
concessions and plantations, and the techniques used to suppress fires are covered in a 
separate paper. 
 
The present paper reviews forest fire related legislation. Under new legislation that 
regulates the duration of the entitlement to exploit a concession area, HPH license 
holders have a strong incentive to prevent fire in their harvestable stands but little to 
protect areas they have already logged. HPHTI have somewhat more incentive to 
protect their investment in plantations. The numbers of fire control staff stipulated by 
law are insufficient. A method to calculate the correct number and which takes into 
account terrain and other factors is given. The effects of access to the area, 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 will 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 forest fires will occur despite 
prevention measures - in fire management terminology, fire pre-suppression – is also 
explained. Sections of the report deal with pre-attack planning, fire management 
standard operating procedures and fire management organization. The calculation of 
staffing and equipment requirements is dealt with under the heading of organization. 
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1.  INTRODUCTION 
 
 
Background 
 
The Integrated Forest Fire Management Project (IFFM) operates under a bilateral 
technical cooperation agreement between the governments of Indonesia and Germany. 
The project is responsible to the Indonesian Ministry of Forestry and Estate Crops 
(MoFEC) and is based in Samarinda in the province of East Kalimantan. 
 
The Forest Fire Prevention and Control Project (FFPCP) is a joint undertaking between 
the European Union and MoFEC and is based in Palembang, South Sumatra province. 
FFPCP works, as does IFFM, through the Provincial Forestry and Estate Crops Office. 
 
As part of their remits FFPCP and IFFM assist Indonesia to strengthen the country’s 
fire management capacity by suggesting practical methods of fire prevention and pre-
suppression in logging concessions and plantation forests. Recommendations on fire 
management contained in this joint paper are based on a field-level, ‘hands-on’ 
approach to the problem gained working with logging concession and forest plantation 
companies. Subjects covered include legislation as it relates to forest fire, fire 
prevention and pre-suppression activities. The training of forest firefighters to work in 
the concessions and plantations and the techniques used to suppress fires are covered 
in a separate joint publication. 

 

 
 

Figure 1. Location of FFPCP and IFFM projects in Indonesia. 
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Forest Fire Related Legislation 
 
Forest fire prevention and suppression are regulated at the provincial level in 
accordance with basic guidelines from the Minister of Forestry under Article 10 of 
Government Regulation No. 28 of 1985. In the ensuing fourteen years many 
subsequent laws, regulation and decrees concerning forest fire control have impinged.  
 
In 1993 the Ministry of Forestry established an Echelon III Sub-Directorate for Forest 
Fire under the Directorate General of PHPA with the specific task to prevent and 
manage forest fires (SK No. 667/Kpts-II/1993). In 1994 ministerial decrees were 
issued that set-out the fire control obligations of concession holders. These remain in-
force and are considered in detail in the next section. In 1995 MoE/Bapedal established 
the National Coordinating Team for Land Fires (TKNKL) – under Decree No 
260/Kpts-II/95 – and issued further guidelines for forest fire prevention and 
suppression. 
 
In 1997 TKNKL was widened and strengthened (SK No. Kep/40/MenLH/09/1997) 
and became the National Coordinating Team for Land and Forest Fire Management 
(TKNPKHL); the Chief Executive is the Director General of Forest Protection and 
Conservation of the MoFEC. Members are drawn from a wide range of agencies with 
an interest in the environment. These include Bapedal, the Ministries of Home Affairs 
and Transmigration as well as the Directors General of General Mining and of Social 
Assistance, and the Deputy of Remote Sensing (LAPAN). Suratmo and Jaya (1998) 
give an overview of fire-related legislation up to mid-1998. 
 
Other legislation has been enacted since May 1998 in-line with the broad reform policy 
of the new government. The Presidential Decree, Cabinet Ministers of Development 
VII, combined the ministries of Estate Crops and Forestry into a single Ministry of 
Forestry and Estate Crops. Although it was not the main intent, this had the beneficial 
effect of placing the management and control of fires on formerly separate lands under 
one technical organization (plate 1). 
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Plate 1. Clearance of land by fire in an oil palm estate; southern Sumatra, 10 July 1997. SPOT 
image, Centre National des Etudes Spatiales (CNES France), processed by the Centre for 
Remote Imaging, Sensing and Processing, National University of Singapore. 

 
In December 1998 legislation to devolve control from central to provincial level, and 
to encourage community participation in former state ‘monopolies’ was enacted. In 
anticipation of this, MoFEC had already issued decrees to limit the size of forest 
concessions (Kepmen No. 728/Kpts-II/1998) and to establish a new system to auction 
forest concessions (Kepmen No. 731/Kpts-II/1998). The Ministry also designated a 
new category of social or communal forest (Hutan Kemasyarakatan) under Kepmen 
677/Kpts-II/1998 (Fox, 1999). 
 
As pointed out by Fox – who also comments on other recent forestry legislation – State 
Regulation No. 6 (Peraturan Pemerintah No. 6/1999), Forest Utilization and the 
Taking of Forest Products from Production Forest, is the most far-reaching in its 
implications for forest fire prevention. [It replaces three earlier regulation; Nos. 
21/1970, 18/1975 and 7/1990.] The new Regulation established a right; 

 
• to utilize natural forest HPH (Hak Pengusahaan Hutan: Forest concession right) 

to cut timber for a period of twenty years plus one planting cycle in payment of 
HPH, PSDA (Provisi Sumber Daya Alam: Natural forest resource contribution), 
and DR (Dana Reboisasi: Reforestation fund),    

• to utilize plantation forest HPHTI (Hak Pengusahaan Hutan Tanaman Industri: 
Industrial plantation right) to plant and harvest forest production for a period of 
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thirty years plus one planting cycle in payment of IHPH (Iuran Hak 
Pengusahaan Hutan: Forest utilization contribution) and PSDA,    

• of customary law (adat) communities to take forest products for their daily 
needs. (Holders of HPH and HPHTI must allow the widest possible participation 
of populations within their areas). 

 
And MoFEC is continuing to develop National Guidelines for the Protection of 
Tropical Forests Against Fire.  
 
It remains to be seen how this new legislation influences the number and/or severity of 
fires in both the short- and the longer-terms. But even if laws were respected and the 
agencies more keen to act, Indonesia remains poorly prepared to deal with vegetation 
fires on the scale experienced during the drought of 1997 and early 1998. With the 
exception of a limited number of concession companies, the country has few, badly 
equipped and inadequately trained fire crews, with poor command and 
communications structures (Nicolas, 1998, 1999; Schindler 1998). These findings are 
in accordance with those of Basyruddin et al. (1998) and Anon. (1999) who briefly 
reviewed suppression capabilities in three Sumatra provinces. 

 
Timber Concessions and Fire Regulations 
 
Forest in Indonesia is classified as conservation, protection, production, or conversion. 
At field level this equates with Timber Estates (i.e. timber concessions), Plantations, 
National Parks, Recreation Forests, Hunting Forests and Safari Gardens (Siregar, 
1999). 
  
A distinction is drawn between timber concessions principally concerned with 
harvesting natural forests (HPH), and those that aim to establish timber and pulp 
plantations (HPHTI);   
 
• HPH are granted short-term concessions by government (20 years, followed by 

evaluation and a government decision to allow continuation or not: but continuity 
regulations are liable to frequent change). The licence holders thus have a strong 
incentive to prevent fire in their harvestable timber stands, but little to protect areas 
that have already been logged. 

 

• HPHTI have more incentive to protect their investment in secondary forest from 
fire as their licence is granted for 35 years + one cycle of 8 years before evaluation. 
But plantation monocultures are inherently more fire-prone – particularly until 
canopy closure – than mixed natural stands.  

 
Regulations stipulate only minimal obligations on forest concession holders to prevent 
and manage fire (MoE / UNDP, 1998). A decree of the Director General of PHPA 
(MoF No. 243/Kpts/DJ-VI/1994) stipulates that HPH and HPHTI holder companies 
must establish a task force of forest firefighters of ten to twenty people. The ratio of 
firefighters to area within HPH is specified as between 1: 2000 ha and 1: 5000 ha; and 
within HPHTI as between 1: 1000 ha and 1: 2000 ha. As MoE / UNDP note, “A ratio 
that falls well short of what is required to control vegetation fires”. 
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Under a linked decree (No. 244/Kpts/DJ-VI/1994), these firefighters must be equipped 
with hand tools such as fire swatters, fire rakes, chainsaws, backpack pumps, motor 
pumps and hoses (definitions are given in Appendix Fire Management Terminology). 
However motor vehicles, tractors and bulldozers are classified as supporting 
equipment operated by provincial Pusdalkarhutla (Forest and Land Fire Prevention 
Centre), and thus the concession holders do not need to supply them. 
 
The concession holder is also required to write and implement fire management plans 
for the land and to participate in general vegetation fire prevention and suppression 
programmes in neighbouring areas. The quality of such plans varies greatly depending 
on the ability and the motivation of the company. 
 
An important lever to improve the quality of fire management plans may be through 
linking their participation into the forest certification process. Timber importing 
countries increasingly demand assurances that the wood they purchase comes from the 
sustainably managed forests. One of the requirements for a company to obtain 
certification from a recognized body such as Lembaga Ekolabeling Indonesia, would 
be approval of the company’s ability to prevent and control forest fires.   
 
Early harmonization of regulations and the raising of minimum requirements is not 
expected. But this need not, and indeed must not, delay the planning and 
implementation of badly needed improvements in fire prevention and control within 
HPH and HPHTI. The simple management concepts set out in this document are 
applicable to, and can be used by, both HPH and HPHTI to achieve these 
improvements. The only modification that each individual concession needs to make is 
in the calculation of the minimum requirements for infrastructure, equipment and 
firefighters to protect their areas efficiently. 
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2.  THE FIRE DANGER 
 
 
Fire Danger in the Timber Concessions 
 
Fire danger is greatly influenced by forest type and forest management practices. 
 
Primary forests are humid, have a closed canopy with little undergrowth and have a 
low fire risk. Only the limited amounts of dry leaves that are present burn readily. And 
while a fire kills seedling regeneration, almost all the big trees of the upper canopy 
layer survive. These fires are not virulent and can easily be contained with simple and 
light hand-tools and trained firefighters. Heavy equipment such as bulldozers must not 
be used. Heavy equipment in such situations unnecessarily opens up the canopy, 
destroys the structure of the forest and leaves dry fuel behind. A new, more serious, 
fire problem is created in the future. 
 
However where roads penetrate primary forest, fire danger is considerably increased. 
Humidity is lower, wind speeds increase and there is always a ready supply of drier 
fuel available: both from dumping of debris during road construction and from the 
grass and small shrubs that invade along the road line. The effects are felt up to 200 m. 
into the primary forest.  

 

 
 

Plate 2. Roads provide essential access but fire danger is increased along the road line by 
debris from construction and drier conditions; HPH PT. Limbang Ganeca, East Kalimantan 
province, March 1998. 

 
Fire risks in logged-over forests of HPH are much higher than in primary forest. The 
extra degree of danger depends on the logging regime used and the time that has 
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passed since logging activities. A heavily logged forest with 50 percent of the ground 
flattened by bulldozer extraction contains a considerable load of light fuels that dry 
easily under the opened canopy. It is estimated that fire danger increases ten-fold 
shortly after logging. The forest needs between 10 and 20 years to recover and become 
relatively safe again from fire. If a fire does burn before this time, damage is heavy. 
The fire is hotter and is liable to spread into the crown killing not only seedlings but 
the remaining mature mother trees. Fire control becomes much more difficult 
(Ulbricht, Nicolas and Schindler, 1998). And, if a second fire follows within the next 
few years, the forest is permanently destroyed and the area reverts to grassland.  
 
The use of low-impact logging techniques is the key to minimizing fire danger: with 
care the danger period can be kept to 3 - 5 years.  
 
Fire danger in HPHTI plantations is always high. Considerable dry debris remains in 
the first years following conversion, and the open ground encourages the rapid 
invasion of herbs and grass. Any fire at this time destroys the seedling tree crop. Even 
after canopy closure the fire risk remains considerable. Many of the species planted for 
pulp (or ply) are semi-deciduous and a layer of dry leaf litter builds on the plantation 
floor. As plantations are more open the leaves do not readily decompose. In periods of 
drought, leaf fall increases just at the time the plantation is already vulnerable. In these 
conditions surface fires can easily become crown fires and destroy the plantation. 

 
 
Fuel Types 
 
The weather, together with fuel type, amount and distribution (how the fuel is arranged 
in the area, its continuity, depth and compactness) determine fire hazard and a fire’s 
resistance to control. Fuels vary with forest type; 
 
• Upland forests are relatively humid (above 55 percent) except in severe droughts. 

The fuels consist of a layer of decomposed organic material approximately 20 mm 
deep, sparse to near continuous leaf litter, and variable occurrence of herbaceous 
plants, woody shrubs, and palms. Dry weight per hectare is around 4 tonnes. There 
is generally insufficient ground fuel (e.g. peat) to support a ground fire, and 
insufficient aerial fuel to allow for a running crown fire. Lantana (Lantana 
camara), bamboo, and/or ferns increase fire hazard but are ordinarily restricted to 
localized patches.  

 

• Lowland forest fuels are similar to those in upland forest although the surface fuels 
are more hazardous. Leaf fall is heavier and a denser and more continuous leaf 
litter layer is thus common in closed canopy forests. Where the canopy is not 
closed – for example in secondary forest – the grass Imperata cylindrica (alang-
alang) invades and surface fuels are drier and more abundant. 

 

• Peat swamp forest. The surface and ground fuels are predominantly waterlogged 
for much of the year and are not a fire hazard even in periods when neighbouring 
grasslands can burn. However in extremely dry seasons fires can burn in the 
surface fuels and penetrate into the 0.5 – 2.0 m. of peat beneath the ground cover. 
Such fires tend to flare up into previously killed trees and become particularly 
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difficult to control. The control of peat fires is described in detail by Nicolas and 
Bowen (1999). 

 
 
Fire Information System  
 
Fire Danger Rating System  
 

IFFM has developed a fire danger rating system (FDRS) for East Kalimantan based on 
the Keetch Byram drought index (Deeming, 1995). This system proved a useful tool to 
predict fire occurrence. A similar FDRS is used by FFPCP (Nicolas, Anderson and 
Pansah, 1999) and the project has provided weather stations to four priority Regencies 
in South Sumatra to increase the local applicability of the system. The data required by 
the model are: 
 

• daily rainfall total (mm), 
• daily maximum temperature (degrees Celsius), and 
• average annual rainfall. 
 
These data are entered into a simple spreadsheet which calculates a daily drought index 
and fire danger rating. The theoretical upper limit of the drought index is 2000. For 
convenience it is divided into three fire danger classes: 
 

• 0 to 999; Fire danger low (green), 

• 1000 to 1499; Fire danger moderate (yellow), 
• 1500 to 2000; Fire danger high (red). 
 

Weather data are entered weekly during the rainy seasons but daily as the dry seasons 
approach. Standard Operating Procedures (SOPs) for fire prevention and suppression 
depend on the current and expected fire danger rating, as well as on long term 
predictions of the occurrence and severity of El Niño. 
 
 

El Niño and Regional Weather Data 
 

Indonesia's most serious fire seasons follow El Niño patterns. A number of 
international organizations measure the Pacific Ocean currents and sea surface 
temperatures and publish predictions of El Niño occurrence and severity up to six 
months in advance and with increasing precision the nearer the occurrence.  Planners 
need to heed these advance warnings and combine them with local data into a 
shortening horizon for fire management preparations. 
 

• El Niño:   Long term information, normally available at least six  
months in advance (internet, meteorological services). 

• Regional weather data: 1-4 days in advance depending on weather patterns. 
• Fire danger rating:  At least 3-4 days in advance of reaching a higher level  

when used in combination with regional weather data. 
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Communications 
 

In medium and high fire danger periods, concessions should issue radios to the fire 
management officer, fire management chiefs, and crew bosses including village crews. 
Radios are used by patrols to report the condition of fuel breaks and eventually, fires. 
A daily routine check of equipment function is required. 

 
The International Civil Aviation Organization (ICAO) radio code is used to enhance 
the clarity of message transmission (see Appendix Fire Management Terminology). 
 
 

Fire Reporting 
 

The fire boss completes a report after each fire in the concession. It forms the official 
record and is used to obtain a picture of numbers over time and the impact of each fire. 
Reports also help ensure the continuous improvement of fighting capability and the 
understanding of fire behaviour.  
 
Analysis of the reports leads to the identification of fire causes, high fire risk areas, 
economic losses, firefighting costs, and the effectiveness of firefighting and pre-
suppression measures. Information that is crucial to improve operations. 
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3.  FIRE PREVENTION  
 
 
The Role of the Community 
 
Both parties benefit if timber concessions encourage local communities to participate 
in fire prevention. Participation does not simply mean posting signs that request care as 
fire danger rises, but the employment of local villagers as prevention aides. The route 
to success is to compensate local communities to prevent fires, as well as paying them 
to form volunteers fire crews.  
 
As noted by Abberger and Beebe (1999), it is a major step forward if the concessions 
and plantations integrate key-communities into the protection management of the 
forests. Key-communities are those with access to the area to hunt and collect forest 
produce, or simply because they are close to the concession boundaries. The 
communities need to be identified and included in fire protection. 
 
Raymond (1998) suggests that one way to gain involvement is to pay a sensible wage 
to groups of villagers to man lookout positions every afternoon (a time of greater risk 
than the morning).  Equipped with radio they report every fire spotted. If a local fire 
does start they fight it immediately and join concession crews who attend later. No 
additional pay is given for firefighting. The scheme has the merit that members of the 
community are paid if there are no fires and they thus do not have to ‘work’ to earn: 
firefighting becomes actively discouraged and the scheme is self-policing. 
 
As a further incentive to community involvement, properly trained and equipped 
village fire crews can be paid to patrol close to the village and to maintain the fuel 
breaks on the concession boundaries. 
 
Many concession fires undoubtedly arise from disputes over land ownership when 
arson is seen by the villages as a ready revenge for land unfairly taken by concessions. 
Abberger and Beebe (1999) suggest that participatory land-use planning followed by 
participatory boundary mapping may offer a solution. These authors recognize that if 
this is to work, concession companies must demonstrate good-will and be prepared to 
concede more land than they would readily wish. But their alternative may be 
uncontrollable fires in every drought year. 
 
The success of community involvement schemes depends on mutual trust, a 
commodity that has been singularly absent in the past and which will thus take time 
and patience to develop in the future. 
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The Cooperative Agreements   
 
Coordination with Neighboring Concessions 
 

Most fires start outside concessions and enter as wildfires (Plate 2). As noted earlier, it 
is essential that local communities be involved in prevention and control efforts. It is 
essential if fire management is to be successful, that neighboring concessions 
cooperate and coordinate to protect their areas from fire. Neighboring concessions 
need to discuss: 
 

• Communications to coordinate fire management operations, 

• Early warning and fire danger issues, 
• Plans to establish and safeguard fuelbreaks (patrolling) along the borders of the 

concessions, 
• Approaches to and cooperation with local communities, 

• Training and awareness campaigns, 
• Sharing of equipment and personnel in the case of fire. 

 

 
 

Plate 3. An escaped fire from an oil palm plantation (PT. Rea Kaltim, on left) entered HPH PT. 
Limbang Ganeca (right), East Kalimantan province, March 1998. 

 

 
Coordination with the Regency Forestry Head Offices  
 

The Regencies (Kabupaten Tingkat II) are the keys to the formation of a competent 
institutional system of fire management within each Province. The Regency forestry 
head offices (Cabang Dinas Kehutanan) must be quickly and strongly supported to 
enable them to provide effective implementation in the field (Nicolas, 1998 and 1999).  
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Fire management planners from the logging concessions and plantation forests need to 
establish strong links with the Regency forestry officers. At times of medium or high 
fire danger, concessions put their fire management organization on red alert and 
coordinate fire prevention activities with the Regency forestry head office, the village 
fire crews and the neighboring companies.  

 
 
Fuelbreaks, Access Roads and Firebreaks 
 
A major aid to fire prevention in concessions is the engineering of fuelbreaks prior to 
the dry season. These fuelbreaks are readily defensible zones around an area to be 
protected. The breaks will not in themselves stop a fire from entering a protection area 
but they do provide a site from which to more easily stop an advancing fire. Fuelbreaks 
can be planted with merchantable timber if the species are fast growing and form a 
dense canopy under which grasses and other flammable species are quickly shaded out.   

 
Fuelbreaks should be planted 50 – 100 m. deep along road lines that allow fire patrols 
easy access; and on both sides to provide protection no matter where a fire originates. 
Road lines need to be planted-up within and outside the protection area. If a fire 
penetrates or begins within the protected zone, the damage can be more easily confined 
to a limited area. Fuelbreaks also need to be established to separate the entire 
concession from areas of high fire risk, such as neighboring villages and plantations. 

 
Fuelbreaks require regular cleaning prior to and during the dry season. Dead trees are 
removed and the litter that accumulates is piled and disposed of by burning or burial.  
Trees in the break are pruned of their lower limbs to deny fires that do burn in the 
break access to ladder fuels to climb into the canopy. Breaks need to be patrolled at 
times of high fire danger. 

 
Table 2 shows rates of spread and flame lengths for fires burning in relatively light leaf 
litter beneath closed canopy stands. Fuelbreaks 100 meters wide can be burned across 
in half an hour under dry, windy conditions. The short time underscores the need for;  
 

• frequent patrols when fire danger is high, 
• a dependable communications system, and 
• initial attack crews and equipment to be ready to respond when a patrol spots fire 

approaching a fuelbreak. 
 

Slope greatly influences speed of fire spread. Fuel-breaks planted on hillsides are much 
more quickly burned through than those on flat ground. If it is an economic necessity 
to make narrower fuel-breaks, these should be restricted to flat areas. Width must not 
be compromised where the ground next to the road is steep. For the same reason, 
cleaning of the fuel-breaks should be most thorough where they are on slope. 
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Table 2a-c. Rates of fire spread (m.h¯¹) and flame length (mm) as influenced by wind s peed 
(km.h¯¹), slope (percent) and fuel moisture  (Data adapted from NWCG, 1992). 

 
 

1a. Flat ground 
 

   Fuel   
moisture 

                                Wind at level of fire (km.h-1) 

      0 3 6     9     12     15     18 
                                  Speed of fire (m.h-1) 

Dry      0      20      40     60    100    140    160 
Wet      0 0      20     20     40     40     40 
                                  Flame length (mm) 
Dry   150    250     400    450    550    650    700 
Wet   100    120     180    250    270    270    270 

 

    
   1b. Thirty percent slope 
 

   Fuel 
moisture 

                          Wind at level of fire (km.h-1) 

      0 3 6     9     12     15      18 
                                  Speed of fire (m.h-1) 

Dry     20      20     40     80    100    140     160 
Wet      0 0     20     20     40     40      40 
 Flame length (mm) 
Dry    210     300    400    500    580     650     700 
Wet    120     150    210    250    270     270     270 

 

    
   1c.  Sixty percent slope 
 

   Fuel 
moisture 

                           Wind at level of fire (km.h-1) 

      0 3 6     9     12     15      18 
                                   Speed of fire (m.h-1) 

Dry     40      60      80    100    140    160     160 
Wet     20      20      20     40     40     40      40 
 Flame length (mm) 
Dry    370    400    460    550    640    670     700 
Wet    180    210    240    270    270    270     270 
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A reasonable network of access roads exists within the concessions, built to allow 
commercial exploitation of the forest, particularly in HPHTI. Roads are absent in HPH 
located within the coastal wetlands of Indonesia but access rivers are numerous and in 
South Sumatra there is an extensive system of canals dug for failed drainage schemes. 
Logging concessions maintain existing channels and within the last two years have cut 
many new canals to float felled logs to the coast (Nicolas and Bowen, 1999). They use 
also light railway systems with moveable tracks that lead into the areas being logged. 
 
These access roads, canals and railways used for log extraction become an important 
part of the fire prevention plan. Easy access is essential to allow patrolling, early 
detection and, of course, to arrive as quickly as possible at a fire. 
 
Firebreaks are a bulldozer-made discontinuity in a bed of fuel and are used to 
segregate, stop and control the spread of fire; or to provide a control line from which to 
suppress a fire. Firebreaks differ from fuelbreaks in that they have a complete lack of 
combustibles down to mineral soil.  
 
Firebreaks are constructed in HPHTI to separate planting blocks. In South Sumatra for 
instance, PT. Musi Hutan Persada has planted 193 000 ha. of Acacia mangium and 
constructed 600 km. of 20 – 30 m. wide firebreaks to isolate its 51 blocks. Within 
HPH, a similar protective system is recommended and a 25 m. wide bulldozed bare 
strip should run on both sides of strategic access roads to form a 50 m. wide firebreak. 
Places at greatest risk are boundaries with villages and other timber concessions. 
  
Firebreaks are also the easiest and cheapest way to contain coal seam fires. They are 
the only way in the many instances that unlimited water is not available. Abberger and 
Beebe (1999) and Nicolas and Bowen (1999) report the successful control of coal seam 
fires by the use of firebreaks in East Kalimantan and South Sumatra.  
 
Firebreaks are best constructed in strategic locations while not under pressure during 
the wet season rather than as a hasty necessity as a fire approaches. 
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Figure 2. Two bulldozers and a hand crew construct a firebreak behind a fire. 

 
 
Water Supplies  
 
Water has a high capacity to absorb heat and is therefore a very efficient agent to 
extinguish forest fires. Ready supplies from rivers, lakes or dams are needed to fill 
tanks, trucks and sources for pumps as well as for use in camp. Quantity and the 
accessibility are points to consider. The installation of man made sources and access 
are a part of fire management planning where natural sources of water within a 
concession are limited. 
 
In the HPH of South Sumatra coastal swamps, holes (2 x 2 x 2 m.) are dug before the 
dry season to help ensure a water supply in drought years. (Nicolas and Bowen, 1999). 
For example, PT. Sribunian has installed eight water tanks of 10 000 l. along the light 
railway. (Plate 4). 
 
PT. Musi Hutan Persada has built 73 dams and installed 44 fixed water tanks each of   
6 000 l. to protect its 193 000 ha. of Acacia mangium. According to Arisman (1997), in 
the dry season these dams are used by a local community to bathe and wash clothes; a 
mutually beneficial happy relationship exists between company and villagers. 
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Plate 4. Use of water tank to supply pump and hoses in the HPH PT. Sribunian, South 
Sumatra province, October 1997. 

 
 
Lookout Towers  

 
Lookout towers, that are permanently manned during times of high fire risk, are used 
in many parts of the world as a way of providing early warning of fire occurrence. In 
Indonesia they are useful in plantations where the area to be protected remains 
unchanged from year to year and where there is always some risk of fire from the time 
of seedling establishment right through to harvest. For example, PT. Musi Hutan 
Persada uses 42 towers to cover its 193 000 ha. HPHTI concession (Plate 5). 
 
Lookout towers are less useful in HPH logging concessions. The newly logged areas 
that most require protection change from year to year, often over considerable 
distances. 
 
If used, towers should be built on hill top sites to increase the area of view. But 
planners must bear in mind that lookouts are expensive to build – $ 24 000 for a well 
constructed tower on mineral soil (FFPCP, 1997) – and are rendered pointless when 
smoke levels rise; new fires cannot be seen. 
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Plate 5. Fire centre and lookout tower in HPHTI; PT. Musi Hutan Persada, South Sumatra 
province. 
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4.  FIRE PRE-SUPPRESSION 
 
 
Pre-Attack Planning 
 
Pre-attack fire plans for each designated block of land address a number of points. The 
International Tropical Timber Organization (ITTO, 1997) lists; 
 

• the location of fire lines, base camps, water sources and helicopter landing spots, 
• transport availability, probable travel time to a fire for all types of attack units and, 

constraints to travel, 
• the need to construct additional fire lines, the probable rate of this construction and, 

topographic constraints to construction. 
 
In addition, forest type, fuel type, fuel amount and fuel arrangement are analyzed to 
assess the fire risk faced by the concession. This first assessment is then modified 
according to, 
 
• topography, 
• number of access roads, 
• access to natural and man-made water sources, 
• water availability during dry spells, 
• villages within or near the concession, and 
• risky land clearance practices near the concession (e.g. timber, pulp or oil palm 

plantations). 
 
The end result is a schedule of activities geared to the approach of the fire season and 
which covers routine staff preparation, fire prevention, equipment maintenance, etc. 
Each concession needs to prepare its own calendar; an example for PT. Musi Hutan 
Persada is shown in Table 3. 
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                             PT. MUSI HUTAN                                                                      DEPARTEMEN KEHUTANAN
                                      PERSADA                         DAN PERKEBUNAN 

  ANNUAL FIRE ALERT CALENDAR 
   Table 3. 

ALERT STATUS / MONTH

ACTIVITIES DESCRIPTION GREEN YELLOW RED BLUE WHITE

Mar Apr May Jun Jul Aug Sept Oct  Nov Dec Jan Feb
I. ALERT PREPARATIONS

A. Preparation of Facilities and Equipment
1. Facilities (Rehabilitation & Development)

a. Transportati : Roads, bridges,and drainage

b. Detection : Fire towers, security posts 

c. Water reservoirs : Dams, reservoirs, tanks

d. Fire break, Fire line and Land clearing

2. Equipment (Inventary, Repair & Additions)

a. Communication : VHF HT, HF Base station, Telephones, Fax

b. Mobilisation : Pick-up trucks, dump-trucks, bicyles

c. Heavy-duty Equipment : Tractors, bulldozers, loaders, graders

d. Machine : Pumps, Chain-saws

B. Tools/Equipment Preparation
1. Fire Prevention Campaign Equipment

a. Informations, prohibition, appeal, and fire danger warning boards

b. Fire Danger Rating boards

c. Brochures, leaflet circulation, poster about fire danger

2. Extinguisher Tools/Equipment

a. Personal Equipment : Uniform, helm, machete, goggles, mask, boot, etc.

b. Fire Extinguisher

- Detection : Compasses, binoculars, maps

- Suppression : Fire Beaters, Fire Rakes, Back-pack pumps

- Aid Tools : Crowbars, mattocks, hoes, shovels, axes, flashlights

3. Other Tools/Equipments : hoses, spiral hoses, nozzles

C. Fire Alert Action Units Preparation  
1. Special consolidation unit

2. Founding backup units : Main unit, Assistance unit, Guard and Logistic unit,

  Backup unit, Local people assistance's

3. Training, surprise test, system stabilization, and work methods in fire fighting

II. SOCIETY APPROACHMENT
A. Campaign and Information

1. Schools Campaign (SD, SMP)

2. Brochures, leaflets, posters about fire danger

3. Showing of forest fire film

4. Install banners, caution boards, prohibition boards, appeal boards about fire danger

5. Install fire danger rating board

6. Direct information to hamlets, sub-villages, villages, transmigration districts and  other districts

7. Data Collection for cultivations and information to the farmers

B. Social Activities
1. Staple Foods Assistance for hamlets, sub-villages, villages, transmigration districts

2. General Assistance for hamlets, sub-villages, villages, transmigration districts

3. Fertilizer and Seed Assistance to farmer

C. Other Approach Action
1. Public figures Approachment 

2. Firefighting Equipment Assistance for hamlets, sub-villages, villages, and HTI-Trans.

3. Establish Environmental Security System for villagers (HTI-Transmigrasi)

III. ACTIVE ALERT UNITS FOR FIRE CONTROL
A. Main Alert Unit

1. Fire Control Towers

2. Cars/Bicyles/Watchmen Patrols

3. Fire Danger Surveillance

4. Firefighting Crews

B. Special Alert Unit
 -   Firefighting

C. Assistance Alert Unit
 -  Firefighting

D. Guard and Logistic Alert Unit
 -   Firefighting (Support)

E. Backup Alert Unit
 -  Firefighting

F. Security Alert Unit - PH
1. Forest Security Patrol

2. Investige causes of fire and legal action againts offenders

G. Backing Alert Unit and Guard Logistic Unit in Palembang
IV. ADDITIONAL SUPPORTING EQUIPMENT (RENTAL) FOR FIRE FIGHTING

A. AdditionalTransport/Mobilisation (Pick-ups, Trucks, and Dump-trucks)

B. Additional Bulldozer

C. Additional Water Tanks for Firefighting

D. Additional Water Tanks for Water Supplying

E. Ambulance

V. REPORTING TO DIRECTOR
A. Routine and Periodically Report

B. Incidental/Urgent Report

C. Individual Fire Report

VI. CONSOLIDATION ALERT 
A. Dismantle & Store Information Boards

B. Equipment & Data Inventory

C. Equipment & Data Improvement

D. Equipment & Data Archives

E. Evaluation of Operation System

F. Completion of Operation System
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Fire Management Standard Operating Procedures 
 
Fire management Standard Operating Procedures (SOPs) for prevention and 
suppression depend on the current and expected short-term fire danger rating, as well 
as on long-term predictions for El Niño occurrence and severity. The intent is that 
drought, a rising fire danger and weather forecast when taken together, trigger pre-
planned fire prevention, pre-suppression, and/or suppression activities. The method 
tells managers exactly what they need to do given a particular set of weather and fire 
danger rating parameters. This takes the guesswork out of preparing for a period of 
high fire risk. Five distinct combinations can be pre-planned. 
 
Fire danger <500, no or weak El Niño predicted 
• fire danger is very low, and the dry season is not expected to be severe, 
• fires can still occur during coming dry season, especially in grasses or recently 

logged areas, 
• equipment checked, maintenance current, 
• previously trained firefighters refreshed, 
• no patrols necessary, 
• new equipment obtained, and 
•    fire danger rating evaluated weekly. 
 
Fire danger <500,  strong El Niño predicted 
• fire danger is very low, but coming dry season expected to be severe, 
• fires likely in coming dry season, beginning in grasses and recently logged stands,  

spreading to undisturbed forest and mature second growth, 
• equipment tested during refresher training of experienced firefighters, 
• new firefighters trained, 
• purchase of new equipment expedited, 
• fire danger rating evaluated weekly, 
• patrol plan prepared, 
• fire teams formed: teams a balance between experienced and new firefighters, and 

readiness inspection carried out: simulated fire to test out patrols, rapid response,  
communications and logistics. 

 
Fire danger 500-1000 
• though generally wet, fires can occur in alang-alang on hot days, 
• fire danger updated daily, 
• fuel breaks cleaned, and 
• daily patrols begin. 
 
Fire danger 1000-1500 
• moderate fire danger, fires can occur in logging slash, 
• patrol plan implemented, patrols out several times a day, 
• fire danger updated daily, 
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• put out word to local communities of high fire hazard, 
• community fire prevention patrols begin, 
• firefighters on 30-minute dispatch alert, 
• bulldozers, fire engine on dedicated standby for firefighting, and 
• update maps of water sources as dry season advances. 
 
Fire danger >1500 
• high fire danger, ‘spotting’ likely in front of fire on windy days, 
• consider scaling back logging operations to reduce chance of causing fires, 
• patrols out continuously, 
• firefighters on 5-minute dispatch alert, 
• fire danger updated daily, 
• bulldozers, fire engines pre-positioned near protection area, staffed all hours, and 
• update maps of water sources as drought worsens. 

 
 
 
Fire Management Organization 
 
The structure outlined below shows the essence of a fire management organisation; it 
is the various duties that are important, not the structure per se. 

 

 
 

Figure 3.  Example of a fire management organization. 
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Camp Manager 
• ultimately responsible for all fire management activities, and 
• directly supervises the Fire Management Officer. 
 
Fire Management Officer 
• directs all fire management activities, 
• supervises the Planning, Operations, and Logistics Section Chiefs, and 
• looks for deficiencies in the overall fire management programme, and rectifies 

these through his Planning, Operations and Logistics Chiefs’. 
 
Planning Chief 
• oversees the training of firefighters before the arrival of a dry season, 
• oversees training of cooperators outside the concession, 
• maintains the fire information system that monitors long term weather trends (El 

Niño) and dry season fire danger rating, 
• plans the system of fuel breaks and sees that they are constructed and maintained, 

and 
• implements other aspects of the prevention plan; e.g. works with local villagers and 

nearby HPHTI and oil palm growers, and spreads the message as fire danger rises. 
 
Operations Chief 
• with the Planning Chief, sees that the crew bosses and firefighters are trained 

before the arrival of the dry season, 
• with the Planning Chief, sees that all firefighters previously trained receive 

refresher courses as the dry season approaches, 
• ensures that his firefighting forces has adequate equipment as the dry season 

approaches, 
• responsible, with the Planning Chief, for setting up an organization of crew bosses, 

handcrews, fire engine crews and bulldozer crews sufficient to provide protection 
for the concession, 

• oversees firefighting operations for the duration of the fire season, 
• directly commands firefighting resources when fires involve multiple crews and 

resources, and 
• directly supervises all hand, engine, and bulldozer crew bosses. 
 
Logistics Chief 
• acquires and maintains equipment, 
• oversees the maintenance of dual function equipment (e.g. bulldozers, water 

trucks), 
• plans, tests, and maintains the base station and handheld communications systems 

(an example of communication links within the fire management organization is 
shown in Figure 4), 

• provides sufficient transport for the firefighting resources, and maintains these 
outside the fire season, and 

• provides food and water to firefighters while firefighting. 
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The Number of Firefighters 
 
An important part of management planning is the calculation of the number of trained 
firefighters required to prevent and control fires. As noted earlier, decree No. 
243/Kpts/DJ-VI/1994 stipulates a ratio of one firefighter for every 1000 – 2000 ha. in 
HPHTI and one to every 2000 – 5000 ha. in HPH. This may or may not be sufficient 
dependant on terrain, fuel types, access, etc. 
 
A better guideline is that both HPH and HPHTI train 1 in 10 of their field workforce. 
Thus 10 percent of the workforce becomes permanent full-time fire management staff 
available to; 

 

• fight fires,  
• patrol the forest, 

• build and maintain access roads, fuelbreaks, etc., and 
• maintain firefighting equipment. 
 
Crew size can be between a minimum of 5 to a maximum of 20. The upper limit is set 
by how many men the crew boss can safely control and the need to transport a crew 
and its equipment as a unit (in a pick-up, truck or boat): the lower limit by the need for 
efficiency. 
 
The experience of FFPCP and IFFM suggests that two kinds of fire crews need to be 
organized and established within the concessions. The number of each kind of crew 
will depend on the terrain, fuel, etc., within each HPH and HPHTI and will depend on 
their specific requirements; 
 

• light fire crews of 7 men (6 plus crew boss): are highly mobile and have a quick 
response time; they are used when transport is limited, the area to be covered is 
large and has unequally spaced blocks, access, fuelbreaks and firebreaks (e.g. 
HPH). When firefighting, these light crews work better in pairs, one out-fitted for 
direct attack, the other for indirect (Nicolas and Beebe, 1999). 

 

• heavy fire crews of 15 (14 plus crew boss): are more complete and powerful crews 
and are suitable for use where areas at risk are smaller and access and other 
facilities are available (e.g. HPHTI). They are equipped with at least one high 
pressure pump with hoses and nozzles. Consequently water supplies must be 
available (tanker trailers, accessible dams, etc.). 

 
Fire crews must be able to reach a fire within one hour of dispatch; a requirement that 
dictates the location of their base camp. The area that each can cover thus depends on 
access and terrain. Both are highly variable. For example, in a concession with 4 km² 
blocks – roads two kilometers apart – the maximum distance that must be covered on 
foot is 1 km, or 30 minutes. Thus the crews can be based 30 minutes away by vehicle. 
 
Planning must also take into account the number, location and competence of 
volunteer firefighters that are available to work with concession crews. People from 
local communities can form either their own separate crews or individuals can be 
‘slotted-in’ and become a member of a concession crew. The number of firefighters 
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required per concession is therefore not a straightforward calculation. A detailed 
knowledge of the concession and its surrounds is needed to arrive at a satisfactory 
answer. 

 
 

Equipment Required 
 

As in the case of the number of firefighters, MoFEC stipulates minimum requirements 
for light equipment in concessions areas (decree No. 244/Kpts/DJ-VI/1994). The 
equipment specified and the numbers of the each type are not sufficient. A better basis 
of calculation can be found that takes into account the number of permanent 
firefighters. 
 
Availability of high pressure water pumps and handie-talkie radios are two essentials 
when equipping a successful firefighting organization. Thus a good guideline is to 
supply: 
 

• a minimum of one high pressure pump (with hoses and nozzles) per 15 firefighters, 
• a minimum of one handie-talkie radio per 7 firefighters. 
 
If for financial reasons it is not possible to provide every fire crew with the a high 
pressure pump and handie-talkie, concessions managers must plan to progressively 
purchase this equipment in their annual and five year plans. 
 
Essential equipment sets that must be available for firefighting crew are: 
 

• hand tools (machetes, fire rakes, fire swatters, fire shovels), 
• chain saw and/or shrub cutters, 

• drip torches, 
• backpack pumps of 18 l. capacity, 
• vehicle mounted slip-on tank (see Figure 5), 
• 800 l. tanks (collapsible or metallic) to fill backpack pumps, 

• 2000 l. tanks (collapsible or metallic) to supply high pressure pumps, 
• protective clothing and drinking water canteens (for each firefighter), and 

• first aid kits. 
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Figure 5. Slip-on tank unit; 600 l. water tank, high pressure pump and hoses, and possible 
means of  transport by road, river, light railway or helicopter. (Nicolas, 1999a). 
 
 

 
The numbers of each items in each equipment set will vary not only with the size of 
the crew but also with the tasks and fires that they are likely to meet.  
 
Table 4 lists the contents of equipment sets for (i) paired light crews of seven men, (ii) 
a 15 men heavy fire crew, and (iii) a 15 member village fire team. Fire managers 
should construct similar lists applicable to their own crew requirements. 
 
Light and truck transport are necessary for fire crews and their equipment. The 
concession holders must also have sufficient bulldozers and other heavy equipment to 
clear and maintain wide access roads and firebreaks. 
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Table 4a. Example of an equipment set for paired light fire crews, each of seven men. 

 

Equipment 
 

Number  
(Direct Attack) 

 

Number  
(Indirect Attack) 

Fire rake 1 2 
Fire shovel 0 2 
Fire swatter 1 2 
Machete 7 7 
Chain saw 0 1 
Drip torch 0 2 
Backpack pump 1 2 
High pressure pump with hose 1 0 
2000 l. water tank with tractor 1 0 
Protective clothing and water canteen  7 7 
First aid kit 1 1 
Handie-talkie radio 1 1 
Crew transport truck (or boat) with mobile radio 1 1 

 
 

 
Table 4b. Example of an equipment set for a heavy fire crew of 15 members. 

 
 

Equipment 
 

 

Number 

Fire rake 3 
Fire shovel 2 
Fire swatter 3 
Machete 15 
Chain saw 1 
Drip torch 2 
Backpack pump 3 
High pressure pump with hose 1 
2000 l. water tank with tractor 1 
Protective clothing and water canteen 15 
First aid kit 2 
Handie-talkie radio 2 
Crew transport truck (or boat) with mobile radio 1 

 
 

 
Table 4c. Example of an equipment set for a village fire crew (volunteer firefighters) of 15 

men. 
 

 

Equipment 
 

 

Number 
Fire rake 3 
Fire shovel 3 
Fire swatter 3 
Machete 15 
Chain saw 1 
Backpack pump 3 
800 l. collapsible tank 1 
Protective clothing and water canteen 15 
First aid kit 2 
Handie-talkie radio 1 
Crew transport truck (or boat) with mobile radio 1 
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ABBREVIATIONS AND ACRONYMS 
 
 
ASEAN 
Bapedal 
Bappenas 
DR 

Association of South East Asia Nations 
Environmental Impact Management Agency 
National Development Planning Agency 
Dana Reboisasi (Reforestation Fund) 

FAO Food and Agriculture Organization of the United Nations 
FDRS 
FFPCP 

Fire Danger Rating System 
Forest Fire Prevention and Control Project (EU) 

GTZ Deutsche Gesellschaft für Technische Zusammenarbeit (German Agency  
for Technical Cooperation) 

HPH Hak Pengusahaan Hutan (Forest Concession) 
HPHTI 
ICAO 
IFFM 
IHPH 
ITTO 
Kepmen 
Kpts 

Hak Pengusahaan Hutan Tanaman Industri (Industrial Plantation) 
International Civil Aviation Organization 
Integrated Forest Fire Management Project (GTZ) 
Iuran Hak Pengusahaan Hutan (Forest Utilization Contribution) 
International Tropical Timber Organization 
Keputusan Menteri (Ministerial Decree) 
Keputusan (Decree) 

LAPAN Lembaga Penerbangan dan Antariksa Nasional (National Aviation  
and Space Agency) 

MoE Ministry of Environment 
MoF 
MoFEC 
NWCG 

Ministry of Forestry (before May 1998) 
Ministry of Forestry and Estate Crops (since May 1998) 
National Wildfire Coordinating Group (Washington D.C., USA) 

PHPA 
 
PSDA 
PT. 

Perlindungan Hutan dan Pelestarian Alam (Forest Protection and Nature 
Conservation, Department of the MoFEC) 
Provisi Sumber Daya Alam (National Forest Resource Contribution) 
Perseroan Terbatas (Limited Liability Company) 

Pusdalkarhutla 
 
SFMP 
SK. 

Pusat Pengendalian dan Kebakaran Hutan dan Lahan (Forest and Land Fire 
Prevention Centre) 
Promotion of Sustainable Forest Management Systems (GTZ) 
Surat Keputusan / Ketetapan (Decree) 

SOP 
TKNKL 
TKNPKHL 

Standard Operating Procedure 
National Coordinating Team for Land Fires 
National Coordinating Team for Land and Forest Fire Management  

UNDP 
USA 
USAID 

United Nations Development Programme  
United States of America 
United States Agency for International Development 
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APPENDIX.   
FIRE MANAGEMENT TERMINOLOGY 
 
 
The terminology used in this paper follows the standards set by the Food and 
Agricultural Organization of the United Nations (FAO, 1986) and the English-
speaking countries (McPherson et al., 1990; Chandler et al., 1991). 
 
• Anchor Point: Point of Attack: An advantageous location, generally a fire barrier, 

from which to start constructing a fireline. Used to minimize the chance of being 
outflanked by the fire while the line is being constructed.    

 

• Attack Line: Line of hose, pre-connected to the pump and ready for immediate 
use in attacking a fire.   

 

• Back Fire: Fire spreading, or more often deliberately ignited to spread, against the 
wind or down slope. [A fire spreading on level ground in the absence of wind is a 
backing fire.] 

 

• Backpack Pump: Knapsack pump: A portable sprayer with hand-pump fed from a 
container fitted with shoulder straps. 

 

• Bulldozer : A crawler tractor with a scraper blade attached. 
 

• Burn: An area over which fire has run. 
 

• Chain of Command: Order of rank and authority in the organization. 
 

• Command: The act of directing, ordering, and/or controlling firefighting forces by 
virtue of legal, administrative or delegated authority. 

 

• Contain a Fire: Take fire suppression action which can reasonably be excepted to 
keep the fire within established boundaries under prevailing conditions.  

 

• Control a Fire: To complete a control line around a fire and cool-down all hot 
spots that threaten the control line until it can reasonably be expected to hold. 

 

• Control Line: A comprehensive term for all the constructed or natural fire barriers 
and treated fire edges used to control a fire. 

 

• Crew Boss: A person in supervisory charge of usually 5 to 20 firefighters and 
responsible for their performance, safety and welfare. 

 

• Crown Fire: A fire that advances from the top of one tree to the next more or less 
independently of the surface fire. 

 

• Direct Attack: Any treatment of burning fuel at a fire’s active edge in an effort to 
control a fire (e.g. wetting, smothering, physical separation of burning from non-
burning fuel). 
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• Dead Fuels: Fuels having no living tissue and in which the moisture content is 
governed by atmospheric moisture (relative humidity and precipitation), air 
temperature and solar radiation. 

 

• Drip Torch: A hand-held tool for igniting prescribed burning or back fires by 
dripping flaming fuel on the materials to be burned. 

 

• Early Burning: Prescribed burning carried out at the dry season before the 
undergrowth is completely dry or the leaves are shed; as an insurance against more 
severe fire damage later on.  

 

• Escape Route: A route away from danger spots in a fire; should be pre-planned. 
 

• Escape Fire: A fire that has exceeded initial attack capabilities. 
 

• Fire Behaviour: The manner in which a fire reacts to the variables of fuels, 
weather and topography.  

 

• Fire Boss: Incident Commander: The person responsible for all fire suppression 
and service activities at a fire.  

 

• Firebreak: A natural or constructed discontinuity in a fuelbed used to segregate, 
stop and control the spread of fire; or to provide a control line from which to 
suppress a fire; characterized by a complete lack of combustibles down to mineral 
soil.   

 

• Fire Crew: A general term for 5 – 20 firefighters organized to work as a unit. 
 

• Fire Front: That part of a fire within which continuous flaming combustion is 
taking place. Unless otherwise specified it is assumed to be the leading edge of the 
fire perimeter.  

 

• Fire Guard: General term for a firefighter, lookout, patrol, prevention guard or 
other person directly employed to prevent and/or detect and suppress fires. 

 

• Fire Hazard: A fuel complex, defined by volume, type, condition, arrangement, 
and location, that determines the degree both of ease of ignition and difficulty of 
suppression. 

 

• Fireline: Generally, any cleared or treated strip used in fire control; more 
specifically, that portion of a control line from which flammable materials have 
been removed by scraping or digging down to mineral soil. 

 

• Fire Management: All activities required to protect the forest from fire; and the 
use of fire to meet land management goals and objectives. 

 

• Fire Pre-suppression: Activities undertaken in advance of fire occurrence to help 
ensure more effective suppression. Includes over-all planning, recruitment and 
training of fire control personnel, procurement and maintenance of firefighting 
equipment and supplies, fuel treatment, and creating, maintaining and improving a 
system of fuelbreaks, roads, water sources and control lines. 
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• Fire Prevention: All measures taken in connection with fire management, forest 
management, land use and the general public which may result in the prevention of 
outbreak of fire or the reduction of fire severity and spread. 

 

• Fire Pump: An engine-driven pump, usually gasoline-powered, specifically 
designed for use in fire suppression, that may be carried by a person or transported 
on skids or a trailer. 

 

• Fire Rake: Long-handled combination rake and cutting tool, the blade of which is 
constructed of a single row of three or four strong, sharpened teeth.  

 

• Fire Report: Official record of a fire, generally including information on cause, 
location, action taken, damage and costs from start of fire until completion of 
suppression action.   

 

• Fire Shovel: Shovel designed to construct a fireline; has a tapered blade with both 
edges sharpened to scrape, dig, grub and cut. 

 

• Fire Suppression: Fire Control: All the work and activities connected with fire- 
extinguishing operations, begins with discovery and continues until the fire is 
extinguished. 

 

• Fire Swatter: Fire Beater: Fire suppression tool, sometimes improvised, used in 
direct attack to beat out flames along a fire edge; may consist merely of a green 
branch or wet sacking, or be a manufactured tool (e.g. a flap of belting fabric 
fastened to a long handle). 

 

• Fire Tool Cache: Fire cache: Supply of fire tools and equipment assembled in 
planned quantities and/or standard units at a strategic point for exclusive use in fire 
suppression.  

 

• Fire Triangle: An instructional aid in which the side of a triangle are used to 
represent the oxygen, heat and fuel necessary for combustion and flame 
production. When any one of these factors is removed, flame production ceases. 

 

• Foam: Compounds introduced into a stream of water (by special nozzles or pre-
mixing) to develop a stream of air bubbles surrounded by a tenacious film of water 
and foaming agent capable of smothering fires; the product of such equipment.  

 

• Fuel: All combustible organic material in forest, other vegetation types and 
agricultural residue. 

 

• Fuelbreak: Generally wide (20 – 300 m.) strips of land on which the native 
vegetation has been permanently modified so that fires that burn into them can be 
more readily controlled. Some fuelbreaks contain firelines (e.g. roads, hand lines) 
which can be quickly widened with hand tools or by burning-out. 

 

• Fuel Management: The practice of controlling the flammability and reducing the 
resistance to control of forest fuel through mechanical, chemical or biological 
means, or by fire. 
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• Fuel Type: An identifiable association of fuel elements of distinctive species, 
form, size, arrangement or other characteristics that will cause a predictable rate of 
fire spread or difficulty of control under particular weather conditions. 

 

• Ground Fire: Fire that burns the organic material in the soil layer (e.g. peat) and 
often along with it, the surface litter and low-growing vegetation. 

 

• Hand Crew: Ground Crew: Fire crew trained and equipped to fight fire with hand 
tools. 

 

• Hand Line: Fireline constructed with hand tools. 
 

• Handie-Talkie: Walkie-Talkie: Two-way radio hand-set used for fire 
communications. 

 

• Hose-Lay: Arrangement of connected lengths of fire hose and accessories on the 
ground; begins at the first pumping unit and ends at the point of water delivery. 

 

• Hot Spot: A particularly active part of a fire. 
 

• ICAO Code: For radio communications, the code from the International Civil 
Aviation Organization (ICAO) is used to enhance audibility and clarity. 

 

A:   ALPHA  J:   JULIET S:   SIERRA 
B:   BRAVO K:  KILO T:   TANGO 
C:   CHARLIE L:  LIMA U:  UNIFORM 
D:   DELTA M: MIKE V:  VICTOR 
E:    ECHO N:  NOVEMBER W: WHISKEY 
F:    FOXTROT O:  OSCAR X:  X-RAY 
H:   HOTEL P:   PAPA Y:  YANKEE 
G:   GOLF Q:  QUEBEC Z:   ZULU 
 I :   INDIA R:  ROMEO  

 

• Indirect Attack: A method of fire suppression in which the control line is located 
a considerable distance from the fire’s active edge; generally used in a fire with 
rapid rate of spread or high intensity to utilize natural or constructed firebreaks or 
fuelbreaks and favorable discontinuities in topography. Intervening fuel is often 
burned-out but occasionally, depending on conditions, the main fire is allowed to 
burn to the control line.  

 

• Indirect Attack: A method of suppression in which the control line is located 
some considerable distance away from the fire’s active edge. 

 

• Initial Attack: First Attack: The first actions taken to suppress a fire; resources 
initially committed to an incident.  

 

• Large Fire: For statistical purposes, a fire burning more than a specified land area, 
e.g. 100 hectares; a fire burning with a size and intensity such that its behavior is 
determined by interactions between its own convection column and weather 
conditions above the surface.    

 

• Lookout Tower: Structure that elevates a person above nearby obstruction to sight 
fires; generally capped by a hut. 
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• McLeod Tool: A short-handled combination hoe and rake, with or without 
replaceable blades. 

 

• Mopping Up: Mop-Up: Making a fire safe after it has been controlled by 
extinguishment or removal of burning material along the control line, by the felling 
of snags, the trenchment of logs, etc. 

 

• Natural Barrier: any area where lack of flammable material obstructs the spread 
of forest fires. 

 

• Plan of Attack: The selected course of action and organization of personnel and 
equipment in fire suppression; applied to a particular fire or to all fires of a specific 
type. 

 

• Point of Attack: See Anchor Point. 
 

• Portable Pump: Small gasoline-driven pump that can be carried to a water source 
by one or two firefighters over difficult terrain. 

 

• Prescribed Burning: Controlled application of fire to vegetation carried out under 
specified environmental conditions which allow the fire to be confined to a 
predetermined area and at the same time, produce the intensity of heat and rate of 
spread required to attain planned resource management objectives. 

 

• Pulaski: Combination chopping and trenching tool widely used in fireline 
construction which has an axe blade and a narrow trenching blade fitted to a 
straight handle. 

 

• Reinforced Attack: Support: Those resources requested in addition to the 
resources for initial attack. 

 

• Running Fire: A fire spreading rapidly with a well-defined head. 
 

• Sector: A designated segment of fire perimeter or control line allocated to the 
suppression-work unit for two or more crews under one leader. 

 

• Slash: Unusual concentrations of fuel resulting from natural events, such as wind 
and fire, or human activities such as logging and road construction. 

 

• Slash and Burn Agriculture: Farming (usually small-scale) in which plots are 
prepared for planting by cutting and burning of the vegetative cover. 

 

• Slip-on Tank: A tank, a hose-reel, an auxiliary pump and an engine combined into 
a one-piece assembly that can be slipped onto a truck bed or trailer. 

 

• Span of Control: Maximum number of subordinates that can be directly 
supervised by one person without loss of efficiency. In fire suppression the number 
varies by activity but is generally between five and ten; up to 20 for hand crews.   

 

• Spot Fire: Fire set outside the perimeter of the main fire by a flying spark.  
 

• Surface Fire: Fire that burns only surface litter, other loose debris of the forest 
floor and small vegetation. 
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• Tanker Trailer: Trailer able to mount a tank, fire pump, hose and ancillary 
equipment. 

 

• Uncontrolled Fire: A fire that threatens to destroy life, property or natural 
resources; a fire not burning within the confines of firebreaks, or; a fire burning 
with such intensity that it can not be readily extinguished with the tools available. 

 

• Undercut Line: Trench: A fireline below a fire on a slope. Should be trenched to 
catch rolling material. 

 

• Volunteer Firefighter: Irregular, legally-enrolled firefighter under the fire 
management organization regulations who devotes time to community fire service 
for monetary compensation. 

 

• Wetting Agent: Surfactant: An additive that reduces the surface tension of water 
or other liquid causing it to spread and penetrate more effectively.  

 

• Wildfire: Wildland fire: Any fire that is not meeting management objective and 
thus requires suppression. 

 
  
 
 
 


