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Introduction 

• “Fire is a good servant, but a bad master.” 

 John Phillips 

  

• “Fire is an enigma, it’s a killer of man, animals 
and plants and it can expose soil to erosion.” 
 (Bailey 1996)  

 

• Enigma - a person or thing that is mysterious or 
difficult to understand. 

 

 

 



There are three essential elements 
required by a fire: 

 
 - Ignition source 
 
 - Suitable weather 
 
 - Appropriate fuel 
  
 
  



Fire is the reverse process to 
photosynthesis 

Photosynthesis 
 

• 24 CO 
2
 +18 H2O ---------------> 4C6H9O4 + 25 O 2 

 

Combustion 

• 4C 6 H 9 O 4  + 25 O 2 ----------------
24CO

2  + 
18 H2O + 

Heat 

 

 

Heat source 

Solar 
energy 



 
 

But not all vegetation biomass is fuel  
A portion is not fuel 

 
 

• This is the case for: 

– grass fuels, and 

– woody fuels 

 

• Uncured green grass (live fuel) acts as a heat 
sink 

• Cured grass (dead fuel) acts as a heat source  

 



 
In addition in fire management 

one needs to consider: 
  

 - The Human Factor 

 

  



What is fire management? 

• Fire management is defined as the 
pursuit of a fire regime suited to the 
achievement of the applicable 
objectives, and with the lowest effective 
input, under the prevailing situational 
constraints (Seydack 1992) 



Definition of Fire Regimes: 

• Fire regimes can be described by: 
– intensity, 
– frequency, 
– severity, 
– extent, 
– season and 
– spatial patterns 

 
Whelan, R.J. 1995.  The ecology of fire. Cambridge 
University Press, Cambridge. 
Morgan et al. 2001 Int. J. Wildland Fire  



Fire Management Objectives for a 
Conserved Area 

Three types of objectives: 

 

– Biodiversity objective 

 

– Animal production objective 

 

– Fire hazard reduction objective 



Hierarchical Fire Management 
Objectives: 

• To apply fire in both space and time to 
maintain ‘natural’ fluxes of biodiversity 

 

• To use fire as a forage flow mechanism to 
maintain animal production 

 

 

• To reduce the fire hazard  



Correct Fire Management 
requires that: 

- A fire is staffed with an experienced fire boss 

 

- Ignition crew 

- Suppression crew  

 

 

 
All staff on the fire work under the 

supervision of the fire boss !! 



Staff Reporting Structure for Burning 
Operations 

Fire Boss 

Ignition 
Boss 

Ignition 
staff 

Suppression 
Boss 

Suppression 
Staff 

Do not always need a suppression crew depending on the circumstances of the 
fire 



Fire Crews 

• The fire boss (and crew) have only one task that 
day - Conducting the burn 

 

• Nothing else! 

 

• Therefore no other activities should be scheduled 
that day for the fire boss 

 

• or other staff involved with the fire 



Fire Crews 
• In the event of an unplanned fire there are likely to be equipment 

operators (e.g. water bowser's) and fire emergency personnel on 
the fire 
 

• These staff are ALL on the reserve at the request of the  manager 
 

• A fire boss has the responsibility to ensure  that these staff fit into 
the overall plan for the burn, and 
 

• That they work ONLY under direction of the fire boss 
 
 

• The fire boss instructs them ! 



Each time your burn, you learn 
about fire 





• Just as important as having the required staff to 
properly execute a prescribed burn, is not having 
unneeded people 
 

• In our experience unplanned fires at night often 
become poorly managed 
 

• Reasons: 
– No clear fireboss 
– With little or no co-ordination between crews 

Fire Crews 



Louis Allen Management Principles 

 

• Planning 

 

• Leading 

 

• Organising 

 

• Controlling 



A good fire boss needs to do all 
three! 



Security Burning Objective 

• To use of fire to protect fire-vulnerable 
infrastructure (e.g. lodges and bush camps and 
staff houses) and to construct firebreaks 

 

• Examples of security burns could be: 
– Securing a thatch-roofed building by conducting a 

burn around it (e.g. Game Lodge) 

– Burning a firebreak (or firebelt) on the perimeter  of a 
protected area to prevent unplanned fires from 
entering or leaving the area  

 



Objectives Hierarchy for Security 
Burning 

Perimeter firebreaks 

• To reduce the chances of 
veld fires entering or leaving 
the estate 

• How to achieve the 
objective? 

• Construct early-winter 
firebreaks on the perimeter 
of the reserve 

 

 

Camps and lodges 

• To protect buildings, camps 
and other flammable 
infrastructure within the 
reserve from veld fires 

• How to achieve objective? 

• Use fire to remove fine 
grassy dead fuels that 
accumulate around lodges,  
staff accommodation  and 
other infrastructure 



When to do security burning? 
Usually early winter  

• Need to be applied before fuels are fully cured 

 

• In tropical savannas the time differs 
dependent on rainfall and the occurrence of 
frost (in some areas) 

 

• Need to keep an eye on the curing of the fuel 
to know when security burns can commence 



Summer Winter 







Security Burning: fuel curing 

• Prior to a security burn the fireboss needs to 
conduct a field assessment to assess the fuel 
curing % 

 

• If fuel curing is not 60-70%, then schedule a 
new date for the inspection of the fuel 

 

 



Fuel curing 

• > 50% 

• Ideal 60-70% cured  

• But not > 70%  

 

 

Weather Conditions 

• Need an RH > 30% and 
<40% 

• With RH increasing during 
the burning operation 

 

• Low wind speeds (6-10 
km/hr) 

 

• Weak pressure gradient 

 

Security Burning Conditions 



Relative Humidity has a diurnal cycle 
At RH between 40 - 60% - Only grass fuels burns 
At <= 20% RH - woody fuels produce fire brands 



Three Primary Types of Management 
Fires 

• Unplanned fires (or wildfires) 

• Controlled fires 

• Prescribed fires 



Controlled fire 

• A fire ignited with no distinct purpose or 
objective 

 

• But must be ignited by the management of 
the reserve ! 



Prescribed Burning 

• Prescribed burning is the process of planning 
and applying fire to a predetermined area, 
under specific environmental conditions, to 
achieve a desired outcome 

 
• https://www.dpaw.wa.gov.au/management/fire/prescribed-

burning 

 

https://www.dpaw.wa.gov.au/management/fire/prescribed-burning
https://www.dpaw.wa.gov.au/management/fire/prescribed-burning
https://www.dpaw.wa.gov.au/management/fire/prescribed-burning


Examples of Prescribed Fires 

• A fire applied to: 

– to rejuvenate the grass sword 

 

– to reduce selective grazing and pressure on 
palatable grasses 

 

– to control bush encroachment  

 



Types of burning 
operations 

Prescribed fire 

Maintenance 
burn 

Reclamation 
burn 

Unplanned fire  

Lightning ignited 

Arson fire 

Escape Security Burn 



Types of 
management 

burning operations 

Prescribed 

Lightning initiated 

Unplanned  

Escape 

Arson fire 

Another way of classifying 



Fires vary in terms of scale 

Patch burns 

 

Paddock-scale (or 
management unit) burns   

 

Landscape-scale fire  

 

Mega fires  

• < 10 ha small in size 

 

• (10 to 100 ha) 

 

 

• (100 - 1000’s ha) 

 

• > 1000’s of ha 



Before conducting a prescribed fire, 
or managing an unplanned fire one 

needs to be cognisant of all 
applicable legislation and regulations 

 
Before doing anything! 



A burning operation is divided into 
three functions: 

• Pre-burn planning 

• The burning operation 

• Post-burn management 



Pre-burn planning 

 
• The first priority is to establish the objectives for 

the burn 
• Given the objective need to consider: 

– Season to burn 
–  Fuel loads 
– types of fuel 
– volatility of the fuel 
– state of curing 
– Fuel-breaks 
– Weather requirements to realize objectives  

 
 



 
Preburn planning results in a burning 

prescription 
  

• Like getting a prescription from a medical 
doctor when you are sick, which you take to a 
pharmacist who then gives you medication  

 

• In the USA and Canada these are called Rx 
(prescription) burns 

 



Fire Weather Forecast 

• Relative humidity 

• Wind speed 

• Wind direction 

• Air temperature 

 

 

• Also need to know what the synoptic chart for 
South Africa looks like 



The Burning Operation 

• A weather forecast is obtained the day before 
the intended date of the burn 

• Based on the forecast the day to burn is then 
selected based on the weather window 
needed to achieve the objectives 

• A spot weather forecast is obtained on the day 
of the fire 

• Based on the forecast a decision is made to 
proceed or not   



Communication 

• Communication on a burn is essential 

 

• Two-way radios  

 

• Cellphone 

 

• A fire boss must be in contact with the crews 
at all times 



Types of Prescription Burns 

• There are two types of prescription burns 
defined by purpose of use, which are: 

– Reclamation 

– Maintenance 

 

 

 



Maintenance Burns 

• May be employed to the beneficial effects of a 
previous practise on species composition of a 
rangeland by suppressing sub-dominant but 
encroaching plant species 

 

• Grassland invaded by woody plants where one  
burns to suppress the woody plants without 
damaging the grass layer  



Maintenance Burns 

• A primary use of maintenance burns is to remove 
moribund rank vegetation, and to clean-up 
woody debris from previous treatments 

• Timed to minimize damage to desirable species 
while suppressing undesirable species 

• Maintenance burns are installed just prior to the 
beginning of the major growing season of the key 
forage species (end of dormant period) 



Reclamation burns 

To use fire change vegetation composition by 
inflicting as much damage as possible to 
undesirable species which dominate a rangeland 

• Examples of objectives: 

– To reduce woody plant cover (%) to promote 
herbaceous species biomass for high valued 
grazers 

– To shift the herbaceous layer species composition  
by reducing basal cover (%) of unpalatable grasses 



 
Maintenance vs. Reclamation: 

Require distinctly different sets of 
conditions for effective results 

  Maintenance 

• Little damage to desirable 
species 
 

• Apply low fire intensity fires 
 

• Burn during the plants 
dormant period (during  
winter) 
 

• Result  Cool fire 
 

Reclamation 

• Maximum damage to 
undesirable species 

• Apply maximum fireline 
intensity on undesirable 
species 

• Season: Early spring burns 

 

• Result  Hot to extremely 
hot fires 





Extreme fire behaviour: RH 9% 

Madikwe Game Reserve 



Case study: poor fire management 

• A Conservation Manager decides on a Friday 
to burn on the following Monday 

 

• On Monday at 07:30 am they set off to start 
burning 

 

• Results in fires which are either: patchy, of 
moderate intensity, or very hot 

 

 

 



Case study: Fires burn under the 
following weather conditions 

Weather conditions 

• 30-40% RH, & 
low 
temperatures 

• 25-30 % RH & 
air temperature 

• Low RH (< 25%), 
and strong 
winds (10-25 
km/hr) 

 

Results 

• Patchy burns 

 

 

• Moderate intensity  

 

 

• High intensity 



 

 

 

 Therefore not prescribed burning !! 

Case study: Example of poor fire 
management 



Case study: Example of poor fire 
management 

 

• In the case of burns ignited under a high fire 
danger, on occasions the fires escapes, and  
burns more blocks (or management units) 
that were intended as a consequence of poor 
planning 

 



Prescribed burning: most important 
considerations 

(1) Weather, fuel, season and time 

 

(2) The season and time can be chosen, and much 
influence can be exerted in preparing the fuel 

 

(3) Need to carefully select the weather under 
which burns are conducted 

  



Prescribed burning 

• The influences of air temperature, wind 
(direction and speed), and moisture (relative 
humidity and precipitation) and their 
interactions on fire behaviour must be 
understood. 

 

 Cooper (1963) 



“Prescribed burning is both a science and an art 
requiring a background in weather, fire 
behavior, fuels, and plant ecology along with 
the courage to conduct burns, good judgement, 
and experience to integrate all aspects of 
weather and fire behavior to achieve planned 
objectives safely and effectively.” 

 

~ Wright and Bailey (1982)  

 

Conclusion 



Thank you. 

Lebathlane : Prescribed burn 


