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1. Introduction to the Fire Management Guideline
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▪ Part of a set of five guidelines on Sustainable Forest Management prepared by FAO, IUFRO and Eduardo 
Mondlane University

▪ Applicable to all Forest Management Units (FMUs) in Mozambique

▪ Target audience: forest managers 

▪ Intended use: Reference guideline to produce and implement a FiM plan. 

▪ Principles followed by the Guideline:
• Prevent the occurrence of fire
• Provide fire compartmentalization
• Establish appropriate communication systems
• Provide a fire rating system
• Define fire suppression systems



2. Background
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• Fire has been used by people in southern Africa’s 
tropical savannahs and woodlands for at least 200,000 
years (Ribeiro et al., 2020).

• Increased fire frequency and intensity can reduce 
ecological diversity by preventing the establishment 
and growth of tree species.

• There is a need to strengthen the capacity to monitor, 
prevent, manage and suppress the negative 
consequences of wildfires.

• Contribute to the GoM efforts to sustainably manage 
forests fires (National Strategy and Action Plan to 
prevent and control wildfires (MICOA 2006) and a 
National Programme to prevent wildfires (MADER 
2005).

Grass fuels in the 
understory burn 
every 2-3 years
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3. Structure of the Guideline
 The FAO Technical and Strategic Support to the Implementation of the Mozambique Forest 

Investment Program (MOZFIP), Component 2: Development of the methodology for integrated 

forest management planning 
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1. Introduction

2. objectives
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Fire information 
system (detection, 

patrolling and 
communication)

Fire Danger Rating 
System

Fire management 
zones

Fire Prevention

Fire management

Fire suppression
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4. Developing an integrated fire management plan

Implementation

Monitoring and 
research
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needed



4.1. Define the objectives of the IFiMP:

• Adjusted to the actual context of the FMU: forest resources (e.g. timber, fruits, medicines, 
etc) and the main ecosystems (e.g., miombo, mopane, other) and associated biodiversity 
(specific flora and fauna names) to protect
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4. Developing an integrated fire management plan (cont.)

Box 1. Examples of formulation of fire management objectives 
1.  “… to maintain miombo woodlands and the dambo/miombo interface and the fauna populations which rely 

on those habitats;”  

2.  “… to protect the umbila/chanfuta/black wood/etc species from fire and to thereby minimise the risk of 

invasion by alien species (give specific names);”   

3. “…the aim is to use fire to reduce the risk of wildfire impacting on the natural regeneration of miombo 

timber species;”   

4. “… to create a mosaic of burn ages in miombo in order to provide suitable habitat for the fauna 

communities which occur in the area and in particular to ensure that sufficient areas are maintained as 

suitable habitat for bird (give a specific name) species.”  Generalisations such as ‘to maintain 

biodiversity’ are not acceptable. 

 



4.2. Background information:

• Description of biophysical conditions:

• Climate

• Topography/Physiography

• Vegetation and ecosystems 

=> Use existing information from local and/or 
global data sources (e.g. Worldclim, SRTM, etc), 
forest inventory, FNDS map of vegetation
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4. Developing an integrated fire management plan (cont.)

Spatial distribution of mean annual precipitation in Niassa Special 

Reserve (Source: Desmet, 2004)



4.2. Background information:

• Description of fire history and regimes:

• Fire frequency
• Seasonality
• Intensity
• Density
• Type of fire
• Fire severity
• Area burned

=> Use existing information from local and/or global 
data sources (e.g. MODIS, LANDSAT, etc.), and open 
source software (GEE, QGIS)
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4. Developing an integrated fire management plan (cont.)

Figure 3. Illustration of fire frequency (left) and fire 

seasonality (right) in Niassa Special Reserve (Ribeiro et 

al., 2017).



4.2. Background information:

• Description of the socio-economic conditions and 
existing fire practices (community, concession 
holders, others):

• number of communities and their sizes
• Main practices associated to fire (e.g., agriculture, 

hunting, honey gathering, clearing of pathways)
• Fire management practices
• Community organizations/institutions

=> Use tools such as PRA, ranking matrices or
analytical tables (Appendix 1: how to engage local 
communities)
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4. Developing an integrated fire management plan (cont.)

Figure 4. Example of an analytical table to discuss the fire origins, impacts and ways 
of change (Source: FAO, 2011). 



4.3. Develop a Fire Information system:

• Fire Management office/unit

• Near real time data acquisition and 
processing

• Communication strategy with all 
stakeholders

• On-ground patrolling of fires
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4. Developing an integrated fire management plan (cont.)

FIRMS/OROTech 

Role: Data and resources 

provider

Fire management office. 

Role: data collection and 

analysis, planning

Community development 

office. Role: education and 

awareness raising

Communities: patrolling, 

communication, 

prevention, suppression 

and management

Fire crews: patrolling, 

communication, 

supression prevention, 

management

Figure 5: Proposed fire information system within the FMU. 



4.4. Stepwise approach to Fire Danger Rating System:

Step 1: quantify the grass biomass (Mg/ha), the average fire frequency and intensity and the 
weather conditions

Step 2: Categorize grass biomass

Step 3: Categorize the weather condition 
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4. Developing an integrated fire management plan (cont.)

Gras biomass (Mg/ha)

Low 0 - 1 

Medium 1.1.-2.9

High >3

Wind speed (m/s) Temperature (oC) Air humidity (%)

Mild 0-11 <18-28 >70

Moderate 11-15 29-31 50-70

Severe >14 >31 <50



4.4. Stepwise approach to Fire Danger Rating System:

Step 4: determine the FDR index (red color means high FDRI and green low FDRI)
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4. Developing an integrated fire management plan (cont.)

For Low FF (>6 years) and unburned zones: 

  Weather  

Grass 

biomass 

Mild Moderate Strong 

Low    

Medium     

High    

For High FF (1-2 years) 

For medium FF (3-6 years) zones  

  Weather  

Grass 

biomass 

Mild Moderate Strong 

Low    

Medium     

High    

  Weather  

Grass 

biomass 

Mild Moderate Strong 

Low    

Medium     

High    

 



4.5. Define Fire management zones (Appendix 2, types of zones):
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4. Developing an integrated fire management plan (cont.)

Step 1: Overlay fire 
frequency and 

vegetation maps = > 
FiMZs and FiMSs)

Step 2: Adjust the 
boundaries of FiMZs to 
make them  tangible. 

Step 3. Delineate 
settlements and other 

infrastructural 
developments as FiMZs.

Step 4: Name the zones 
with an applicable 

naming system 

KNP and LNP Fire Report  
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Figure 38: Illustration of the fire management zones for the KNP, as adopted 

by current fire policy for the park (van Wilgen et al., 2014).  

 

Results from this study suggest that the range condition of the veld, both in terms of 

fuel biomass, forage status and woody density and structure should be taken into 

consideration when applying a fire management regime to an area. Burning 

according to these criteria will maintain the resilience of grass communities, reduce 

bush thickening and increase the tall trees thereby contributing towards effective 

implementation of fire as a management tool and maintaining biodiversity in the 

landscapes.  

 

Figure 7. Fire management zones for 

the KNP, as adopted by current fire 

policy for the park (van Wilgen et al., 

2014). Note that one fire management 

zone can be divided into two or more 

FiMSs.

E.G Kruger National park



4.6. Fire Prevention = reducing unwanted, uncontrolled or 
escaped fires:

• Establish systematic awareness and education campaigns

• Establish signs and warning notice boards 

• For each FiMZ establish and maintain the firebreaks

• Perform Controlled burning (Appendix 3 for detailed 
guidelines)
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4. Developing an integrated fire management plan (cont.)

Figure 8. An illustration of a fire danger sign in 

Roraima, Brasil (Photo credit: R. Glauner)

Appendix 3: Protocol a prescribed burning (adapted from Wade 

and Lusnford, 1989) 
 

 

1. Definition of a prescribed burning/fire: 

2. Planning a prescribed burning 

3. Preparing for the prescribed burning 

4. Executing the burning 

5. Firing techniques  
6. Evaluating the burn 
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4. Developing an integrated fire management plan (cont.)

4.7. Fire management:

Table 1. Compilation of fire management action per fire management zone within the FMU (the 

text in the table are only examples, please change accordingly). 
FiMZ Reference 

on map 

Brief description Fire management 

objectives 

Fire management 

actions 

1  Name of 

FiMZ on 

zoning map 

This is productive miombo 

forest with annual fires that 

affect natural regeneration 

(seedlings and sapling) of tree 

species, which may affect 

future timber stocks and 

ecosystem’s biodiversity.  

Reduce the risk of 

large, high-intensity 

wildfires  

 

Prevent further loss of 

large trees  

Encourage recruitment 

of tree saplings into 

life stages where 

crowns are not subject 

to lethal scorching by 

fires  

 

 

Construct and 

maintain a firebreak 

system along the 

eastern border  

Strategic placement 

of early season, low 

intensity fires to 

create mosaic of 

fuel breaks  

 

 



17

5. Implementation

5.1. Strategic implementation plan:

Table 1. Example of how to design the strategic implementation plan for fire management. The 

text in the cells serves only as example, please replace it with specific text for one FiMZ. Fill the 

table for each FiMZ.  

Objective Which 

locations? 

Activities Priority 

(H,M,L) 

Procedures Resources 

required 

Responsibilities 

1. Encourage 

recruitment of 

tree saplings 

into life stages 

where crowns 

are not subject 

to lethal 

scorching by 

fires  

 

FiM (zone 

and 

section 

name) 

1.1 

controlled 

burning in 

the early 

dry season 

H 

Burn in 

mosaics 

where fuel 

loads are 

high 

Drip torch 

Beaters 

Axes, 

Shovel, 

labour 

 

Fire crew with 

support of local 

community 

1.2. open 

up basin 

around … 
H 

Clean all 

fuel in a 5m 

radius 

around 

promising 

saplings  

Cutlass, 

Shovel 

labour 

Fire crew  
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5. Implementation and monitoring

5.2. Annual implementation and monitoring:
Table 1.  Annual work plan and progress report 

Annual Work Plan Annual Progress 

Report 

Objective Activity FiMZ/FiMS Quantity Unit Month Quantity 

achieved 

Remarks 

1. 

Encourage 

recruitment 

of tree 

saplings 

into life 

stages 

where 

crowns are 

not subject 

to lethal 

scorching 

by fires  

 

1.1 

controlled 

burning 

in the 

early dry 

season 

FiM Unit 

(zone and 

unit name) 

 10 Ha  Jun     

1.2. open 

up basin 

around 

400 Saplings Aug   
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6. Training

• Fire management in Mozambique is still very limited in action and thus 
limited experience exists=> training is needed at all levels.

• Training program with specific topics to different stakeholders.

• Engage with local academic institutions (e.g UEM, UNILURIO) but also with 
the National directorate of Forest (DINAF) for practical management training. 
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7. Monitoring and Research

How to do the step:

• List fire management objectives as identified in the fire management zoning.

• Discuss each objective with the FiM team and identify indicators to measure the 
achievement of the objective.

• Keep the indicators simple and specific (make them SMART: Specific, Measurable, 
Achievable, Relevant, Timely)

• Agree on a short list of indicators.

• Measure the baseline for each indicator and define its targets.

• Agree on monitoring procedures (when, how, who, where, etc.).

• Research topics are provided:

• Characterization of fuel types and distribution, 

• Assessment of points and sources of ignition, 

• Assessment of fire impacts on vegetation, flora and fauna, 

• Traditional knowledge on fire practices and management



• Human resources 

• Equipment and office supplies 

• Guide for budgeting a fire management activities
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8. Resources needed

Budget 

line 

Item Quantity Unit Cost 

(Mtn) 

Total Cost 

(Mtn) 

Notes 

O
ff

ic
e 

an
d
 

in
fr

as
tr

u
ct

u
re

 

Human resources 
    

Running costs 
    

Remote data 

management and 

analysis 

    

T
ra

in
in

g
 

facilitator 
    

venue 
    

Field practice and 

demo 

    

office supplies 
    

Remote Data 
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