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Introduction 
 

The initial phase of the SavFire (Savanna Fire Ignition Research, Experiment) burning trial was 
conducted from the 22nd October to the 8th November, 2006 in the Kruger National Park. The primary 
objective of the trial is to test the hypothesis that the behaviour and resultant fire mosaic of controlled 
burns applied as point and perimeter ignitions, is significantly different when applied to small areas, but 
becomes increasingly similar as the areas being burnt increase in size, until a threshold is reached 
greater than which the fire behaviour and fire mosaics are not significantly different. The motivation for 
the trial was that in 2002 the Integrated Fire Management System was adopted as the official burning 
system in the Kruger National Park in South Africa (Trollope et al. 2003). The development of this 
system involved integrating elements of range condition and patch mosaic burning with the Lightning 
Burning System that was currently being applied in the Kruger National Park prior to 2002. The 
objective of this burning system is to maintain biodiversity through realistically co-existing with the reality 
of unplanned burns caused by illegal trans-migrants from neighbouring countries and other causes, and 
by allowing lightning fires to occur in a controlled way as a means of providing a practical solution to the 
occurrence of extensive and highly dangerous unplanned wildfires. An important component of this new 
system was the incorporation of patch mosaic burns applied as point ignitions that had been 
successfully used in the summer rainfall areas of the moist savannas in the Pilansberg National Park in 
South Africa. The basic idea of patch burning originates from Australia where it has been successfully 
applied in Uluru and Kakadu National Parks (Brockett et al. 2001). The basic assumption is that the 
burning patterns of fires are an effective surrogate measure of biodiversity i.e. the more diverse the 
burning patterns the greater is the biodiversity. It is therefore believed that controlled burns applied as 
point ignitions instead of perimeter ignitions (block burns) will promote the biodiversity of the overall 
ecosystem. This is because it is postulated that point ignitions will result in a greater fire mosaic 
developing in the areas being burnt because the fires take longer to burn and spread over the affected 
area. This in turn will result in a greater diurnal variation in the temperature and humidity conditions 
leading to a greater variation in fire intensity and its variable effects on the biotic components of the 
ecosystem. Diurnal changes in the speed and direction of the wind during the fires will also result in a 
greater mosaic of different types of fires (head, flank & back fires) with different effects on the flora and 
fauna in the burnt area thereby also enhancing biodiversity in the ecosystem. At this stage all these 
perceived benefits of controlled burns applied as point ignitions are untested hypotheses and an urgent 
necessity exists to determine whether they do in fact result in a greater fire mosaic of different types and 
intensities of fires compared to areas burnt as perimeter ignitions and therefore promote biodiversity. 
However, an added factor is that fires ignited as point ignitions are more hazardous and difficult to 
control compared to perimeter ignitions which are applied to areas with prepared firebreaks or where 
natural features of the terrain are used as firebreaks. Instead the spread of the point ignitions are 
controlled by the existence of a well developed grass fuel mosaic involving different fuel loads caused 
by areas being burnt by patch burns in the immediate to inter-mediate past. Under these conditions the 
excessive uncontrolled spread of the point ignitions is limited by low grass fuel loads in more recently 
burnt patches. However, if the same diverse fire mosaic can be developed by applying perimeter 
ignitions to areas above a certain threshold size this would be an attractive ignition procedure for 
situations where the risk of escaped fires is too great. It is therefore firmly believed that conducting this 
fire research project will make a highly significant practical contribution to fire management in the Kruger 
National Park. In terms of research the SavFire burning trial is completely aligned with the overall 
ecological fire objectives of the Kruger National Park research objective hierarchy, specifically 
addressing the fire sub-objective “To determine whether effects produced by perimeter burns, at the 
scale of burn-blocks & burn units, differ in ecological and biodiversity outcomes from those produced by 
point burns”. It is therefore firmly believed that the results from the SavFire burning trial will promote the 
improved use of controlled burning in conservation areas and assist in the primary objective of 
promoting biodiversity in the national parks system, thereby benefiting ecotourism and its positive 
effects on general poverty relief in South Africa. 
 
As a means of placing the current results of the initial phase of the SavFire burning trial into the overall 
perspective of the project that will be conducted in different areas of the Kruger National Park during 
2007, 2008 and 2009, the specific objectives of SavFire are: 

• To determine the effects of controlled burns applied as point ignitions versus perimeter ignitions 
on the resultant fire mosaic in the major vegetation landscapes in the Kruger National Park. The 
first phase (2006) of the SavFIRE burning trial was conducted in the Colophospermum mopane 
Shrubveld (Mopane Veld) vegetation landscape in the Mooiplaas section of the Park. This is 
one of the major savanna vegetation landscapes in the northern sector of the Kruger National 
Park and will be more intensively investigated in the future replications of the trial conducted 
during the period 2007 to 2009. The other major vegetation landscapes that will be individually 
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investigated during the aforementioned period are the Sclerocarya birrea/ Acacia nigrescens 
Savanna (Knoppiesdoring Veld) at Satara and the Lowveld Sour Bushveld at Pretoriouskop. 
The location of the different major vegetation landscapes in the Kruger National Park is 
illustrated in Fig. 1; 

• To determine the effect of size of burn applied as point and perimeter ignitions on the resultant 
fire mosaic in the aforementioned major vegetation landscapes in the Kruger National Park; 

• To determine whether the fire mosaic resulting from controlled burns applied as point and 
perimeter ignitions is significantly different in the aforementioned major vegetation landscapes 
in the Kruger National Park; 

• To determine whether there is a threshold size of burn greater than which the fire mosaics 
developed by point and perimeter ignitions are not significantly different in the aforementioned 
major vegetation landscapes in the Kruger National Park. 

 

 
 

Fig. 1 The location of the different major vegetation landscapes in which the SavFIRE burning trial 
will be conducted in the Kruger National Park.  

 
The specific hypotheses that will be tested during SavFIRE are:  

• Point Ignitions will result in a greater fire mosaic developing in the areas being burnt than 
perimeter ignitions because the fires take longer to burn and spread over the affected area; 

• Because fires developing from Point Ignitions will take longer to burn and spread over the 
affected area they will result in a greater diurnal variation in the temperature and humidity 
conditions leading to a greater variation in fire intensity and its variable effects on the biotic 
components of the ecosystem; 

• Because fires developing from Point Ignitions will take longer to burn and spread over the 
affected area they will result in greater diurnal changes in the speed and direction of the wind 
during the fires which will result in a greater mosaic of different types of fires (head, flank & back 
fires) with resultant variable effects on the biotic components of the ecosystem; 

• Above a certain threshold size of burn the resultant fire mosaic developing from point and 
perimeter ignitions will not be significantly different. This is because the convection columns 
arising from perimeter ignitions greater than a particular threshold size, will not be able to 
coalesce into a single central convection column but will rather fragment into individual fires 
burning separately similar to those resulting from a point ignition. 

 
Procedure 

 
The first phase of SavFIRE was conducted as a “trial run” in the Mopane Veld during October, 2006. 
This was as a means of identifying and dealing with the logistical challenges associated with such a 
large field scale burning trial thereby providing essential experience for the implementation of the 
remainder of the trial. This comprised burning two relatively small areas, igniting them simultaneously 
with point (510 ha) and perimeter (372 ha) ignitions on the 24th October, 2006 at 10hr00. This procedure 
was repeated on two relatively large areas on the 28th October, 2006 also igniting them simultaneously 
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with point (2488 ha) and perimeter (2890 ha) ignitions. For purposes of identification the two small burn 
blocks were designated as ALPA 1: Point and BRAVO 1: Perimeter and the two large burn blocks as 
ALPHA 2: Perimeter and BRAVO 2: Point respectively. The location of the different burn blocks in 
relation to one another in the field in the Mooiplaas ranger section in the Kruger National Park is 
illustrated in Fig. 2. 
 

  
Fig. 2: The location and orientation of the ALPHA and BRAVO burn blocks that were ignited with 

point and perimeter ignitions in the SavFIRE burning trial conducted in the Mopane Veld in 
the Mooiplaas section of the Kruger National Park during October, 2006 

 
i) Ignition Procedure 
The procedure used for applying the point ignitions comprised dividing the area to be burnt into thirds 
and applying 20m point ignitions located one third down from the boundary of each third in the direction 
of the wind. The procedure is illustrated in Fig. 3. 

 

 
 

Fig. 3: Procedure for applying the point ignitions in the burn blocks 
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Measurements 
 

i) Measurements Before The Application Of The Controlled Burns 

• Quantitative descriptions of the botanical composition of the grass sward in the ALPHA and BRAVO 
burn blocks were obtained from the Veld Condition Assessment (VCA) sites that are conducted 
annually by the field staff in the different landscapes in the Kruger National Park; 

• The grass fuel loads were intensively estimated with a Disc Pasture Meter in the ALPHA and 
BRAVO burn blocks. This comprised recording disc heights at 10m intervals along transects 
illustrated in Fig. 4. The location of each disc height reading was recorded with a GPS and the 
grass fuel loads were estimated from the mean disc heights of the transects representative of the 
individual burn blocks using the calibration that was developed for the Kruger National Park by 
Trollope & Potgieter (1986); 

 

 
Fig. 4: The transects and number of disc heights that were recorded with a Disc Pasture Meter at 

10m intervals in the ALPHA and BRAVO burn blocks to estimate the grass fuel loads in the 
SavFIRE burning trial. 

 
• A total of 12 grass fuel moisture samples were collected at four sample sites located at equi-

distances around the perimeter of the different ALPHA and BRAVO burn blocks one hour before the 
initiation of the point and perimeter ignition burns. The grass fuel moisture samples were stored in 
air tight “Consol” bottles and later dried at 65 °C for 36 hours to determine the fuel moisture content 
of the grass fuel in the different burnt areas expressed on a dry matter basis. The procedure for 
collecting the grass fuel moisture samples is illustrated in Fig. 5. 
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Fig. 5: Collection of grass fuel moisture samples during the SavFIRE burning trial in the Kruger 

National Park  

 

• The botanical composition, density, structure and phytomass of the tree and shrub vegetation was 
sampled at two representative sites in the ALPHA and BRAVO burn blocks in the SavFIRE burning 
trial using the technique developed for assessing the condition of the woody vegetation in the 
thicket communities of the Great Fish River in the Eastern Cape Province of South Africa (Trollope 
et al. 2006). This technique is an adapted version of the Point Centred Quarter Method developed 
by Cottam & Curtis (1956) and comprises the following sampling procedure:  

1) Laid out two parallel Transects 50 m long and 25 meters apart, locating 5 recording points 
respectively at 10 m intervals in each of the transects i.e. a total of 10 recording points per 
sample site; 
2) Recorded the following parameters of the nearest rooted tree or shrub in each of the four 
quarters surrounding the recording point viz. distance from recording point, species, and overall 
height; 
3) In the case of height  

i) In the first two quarters record the nearest tree or shrub < 2m in height that is within 10m 
from the recording point; 

ii) In cases where there are no trees or shrubs that are < 2m within 10m in the first and/or 
second quarters record zero plants; 

iii) In the third and fourth quarter record the nearest tree or shrub that is > 2m in height that is 
within 10m from the recording point; 

iv) In the fourth quarter record the tallest tree or shrub >2m that is within 10m of the 
recording point; 

v) In cases where there are no trees or shrubs that are > 2m within 10m in the third and/or 
fourth quarters record zero plants; 

 
Survey data are used to describe the botanical composition, density, structure and phytomass  of 
the trees and shrubs. These characteristics of the vegetation are derived from the data on the 
species, overall height and distance of the trees and shrubs from the recording point. The 
phytomass is represented by the number of tree equivalents of the recorded trees and shrubs. The 
concept of a tree equivalent was proposed by Teague et al. (1981) and is defined as a tree or shrub 
that is 1.5m high. It provides the means of combining the density and size of woody vegetation into 
a single value representing the standing crop of tree and shrub vegetation and has proven itself to 
be very useful in describing the overall structure of woody vegetation. In cases where zero plants 
are recorded within 10m of the recording points in one or more of the quarters, this introduces an 
error of approximately 100 plants per hectare This is because in these cases in the calculation of 
the density of the trees and shrubs, a distance of 10m from the recording point is assumed for 
calculating the density i.e. 10000 m2/10m2 = 100 plants per hectare. In practical terms this is a 
negligible error but it is necessary to introduce this adjustment so as to allow for situations where a 
significant but not dominant number of trees and shrubs are greater than 10 metres from the 
recording points i.e. sparsely wooded areas. 
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ii) Measurements During The Application Of The Controlled Burns: 

• The date and time of initiation and completion of the controlled burns applied as point and 
perimeter ignitions was recorded; 

• Details of the weather conditions in terms of air temperature, relative humidity, wind speed and 
direction prevailing during the application of the point and perimeter ignition burns were 
recorded with mobile, handheld weather kits (Speedtech Skymate+Plus) see Fig. 6. 

 

 
 

Fig. 6: Recording the weather conditions during the duration of the point and perimeter ignition burns in 
the SavFire burning trial in the Kruger National Park. 

 
These data were supplemented with continuous weather data recorded at the registered 
weather stations located at Shingwedzi and Satara camps in the Kruger National Park. These 
two weather stations are located approximately 60 km north and 100 km south respectively of 
the SavFIRE 2006 burn blocks. Fire Danger Indices (FDI’s) were calculated from the air 
temperature, relative humidity and wind speeds recorded during the duration of the fires. These 
were based on the procedure developed by the Lowveld Fire Protection Association and data 
associated with the undated publication Dangerous fire conditions in the eastern Transvaal and 
the associated weather patterns by Mike Laing from the South African Weather Bureau in 
Pretoria, South Africa, but adapted by Trollope (2005) for purposes of controlled burning in 
African grasslands and savannas. This adapted procedure for calculating the FDI by Trollope 
(2005) excludes the rainfall factor and includes a grass curing factor that describes the 
condition of the grass fuel at the time of burning. This is because in field trials in the Eastern 
Cape it was found that with fine grass fuels, which are one hour fuels and which make up the 
majority of the plant fuel load in African savannas, they equilibrate with atmospheric humidity 
very rapidly i.e. one hour and the rainfall factor needs to be excluded when estimating the FDI. 
Furthermore, the degree of curing of the grass fuel has a highly significant effect on the 
flammability of the grass sward and must be included for calculating the FDI at the time of 
burning. Therefore the formula used for calculating the FDI during the SavFIRE trial was: 
 
FDI = [(Air Temperature-0C) – (Relative Humidity-%) + (Wind Speed-km/h)]  

x (Grass Curing Factor-%) 
 

Furthermore using the air temperature, relative humidity and wind speed data for the 
Shingwedzi and Satara weather stations in the Kruger National Park for the period 22nd October 
to 30th October, 2006 (864 observations) and assuming a grass curing factor of 100% because 
of the complete curing of the grass sward during the duration of the SavFIRE burning trial, the 
following formula incorporating a multiple regression equation and the grass curing correction 
factor was developed for estimating the FDI during SavFIRE. 
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FDI = [3.76432 + (1.8062 x Air Temperature 0C) – (0.219905 x Relative Humidity %)  

+ (0.646309 x Wind Speed km/h)] x [Grass Curing Factor % /100] 
 
The statistics for the multiple regression component of the FDI formula are:  

R2 = 0.9242; 
R = 0.9614; 
DF = 860; 
P< 0.01. 

 

Finally as mentioned earlier the weather conditions prevailing during the duration of the 
SavFIRE point and perimeter ignition burns was recorded with handheld weather kits but this 
did not provide a continuous description of the weather conditions prevailing during the duration 
of the different point and perimeter burns. As a means of obtaining these data the FDI values 
recorded during the duration of the SavFIRE trial were statistically compared with the FDI 
values recorded at the same times at the Shingwedzi and Satara weather stations. The results 
showed that the best results were obtained when the Shingwedzi and Satara data were 
combined as mean values (r2 = 0.8429; r = 9181; DF = 26; P<0.01) and the results are 
presented in Fig. 7.  
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Fig. 7: Highly significant relationship between the Fire Danger Index (FDI) recorded with handheld 

weather kits during the SavFIRE burning trial and the combined mean Fire Danger Index for the 
Shingwedzi and Satara weather stations in the Kruger National Park. 

 
Arising from this result the continuous weather record for the duration of the point and perimeter 
ignition burns during SavFIRE was estimated using the combined mean values for air temperature, 
relative humidity, wind speed and FDI recorded at Shingwedzi and Satara weather stations.  

• Aerial photographs of the different point and perimeter ignition burns applied during the SavFire 
burning trial were taken at regular intervals with digital cameras from the Working On Fire spotter 
plane that provided invaluable aerial support and control during the trial; 

• Ground based digital photographs were taken on an opportunistic basis to provide a visual 
description of the behaviour, fire mosaic and effects of the point and perimeter ignited fires during 
the controlled burns; 

• Ground measurements of the rates of spread and fire intensities of the head and back fires were 
recorded on an opportunistic basis to provide a general description of the fire behaviour during the 
duration of the point and perimeter ignition burns. The fire intensities were calculated using the fire 
line intensity formula developed by Byram (1959) i.e.  

 
I = H x w x r 

 
where: I = fire intensity - kJ/s/m; 

H = heat yield - kJ/kg; 
w = mass of available fuel - kg/m2; 
r = rate of spread of the fire front - m/s. 

 
The Heat Yields used for estimating the fire intensity for head and back fires were 16890 kJ/kg and 
17781 kJ/kg respectively (Trollope 1999). 
 
The mean fire intensity of head fires based on the mean weather conditions during the duration of the 
point and perimeter ignition burns was also estimated as a means of characterising the overall fire 
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behaviour of the controlled burns. The fire intensities were estimated using the McArthur Grassland 
Mark 5 Meter (Noble et al. 1980) and expressed in kilojoules per second per meter (kJ/s/m). 
 
 
 
 

iii) Measurements After The Application Of The Controlled Burns: 

• The residual grass fuel remaining in the burnt areas after the completion of the point and perimeter 
ignition burns were estimated with a Disc Pasture Meter at representative sites in the ALPHA 2 and 
BRAVO 2 burn blocks using 100 disc height readings per site – see Fig. 8. 

 
 

 
Fig. 8: Estimating the residual grass material with a Disc Pasture Meter after the application of the point 

and perimeter ignition burns in the SavFIRE burning trial in the Kruger National Park. 
 
 

• Satellite images (SPOT Images – Satellite Probatoire – d’Observation de la Terre) have been 
obtained of all the burnt areas involved in the SavFIRE burning trial and these will be used to 
provide a quantitative measurement and analysis of the resultant fire mosaic developed during the 
application of the point and perimeter ignition burns.  

 
 

Results 
 

i) Measurements Before The Application Of The Controlled Burns 
 
The results that will be presented and discussed are the descriptions and assessments of the condition 
of the grass sward and tree and shrub vegetation in the different point and perimeter ignition burn 
blocks. Also the moisture content of the grass fuel in the different burn blocks.  

 
• The botanical composition, condition and grass fuel load of the grass sward in the different point 

and perimeter burn blocks in the SavFIRE burning trial are presented in Tab. 1. 
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Tab. 1: The botanical composition, condition and grass fuel load of the grass sward in the different 

point and perimeter burn blocks in the SavFIRE burning trial IN THE Kruger National Park. 
 
Burn block ALPHA1 ALPHA2 BRAVO1 BRAVO2 
Type of ignition Point Perimeter Perimeter Point 
Area 510 ha 2890 ha 372 ha 2488 ha 
Geological formation Basalt Granite Granite Granite 
     
Botanical composition         
Decreaser species:     
Cenchrus ciliaris 10.0 0.0 1.0 1.4 
Digitaria eriantha 3.6 12.3 22.0 43.7 
Panicum coloratum 1.4 0.0 4.0 1.4 
Panicum maximum 0.3 31.6 19.0 29.6 
Setaria incrassata 60.2 0.0 0.0 0.0 
Themeda triandra 1.7 0.5 0.0 0.0 
Decreaser total 77.2 44.4 46.0 76.1 
Increaser 1 species:     
Increaser I total 0.0 0.0 0.0 0.0 
Increaser II species:     
Bothriochloa radicans 0.3 19.1 3.0 4.2 
Eragrostis rigidior 0.0 2.3 5.0 7.0 
Pogonarthria squarrosa 0.0 0.3 4.0 0.0 
Schmidtia pappophoroides 0.7 0.3 6.0 0.0 
Tragus berternianus 0.0 0.0 0.0 2.8 
Aristida congesta subsp. barbicollis 0.3 1.7 0.0 0.0 
Heteropogon contortus 3.8 0.0 0.0 0.0 
Urochloa mosambicensis 2.7 17.3 6.0 0.0 
Forbs 7.4 0.0 27.0 7.0 
Bare Ground 0.7 0.0 0.0 0.0 
Increaser II total 15.9 41.1 51.0 21.0 
Other herbaceous species 6.9 14.5 3.0 2.8 

total 100.0 100.0 100.0 99.9 
     
Veld condition     
Forage score 491 497 408 512 
Grass forage potential high high high very high 
Fuel score 616 491 416 424 
Grass fuel potential very High high high high 
     
Grass fuel load:     
Disc Height - cm - Pre-fire 9.5 9.3 9.0 9.0 
Standing Grass Crop - kg/ha - Pre-
fire 3947 3873 3761 3761 
Disc Ht - cm - Post-fire 2.7 2.8 2.8 3.1 
Standing Grass Crop - kg/ha - Post-
fire 695 763 763 960 
Grass Fuel Load - kg/ha 3252 3110 2998 2801 

 
Note: Decreaser species (D) - Grass & herbaceous species that decrease when rangeland is under or over grazed; 

Increaser I species (I) - Grass & herbaceous species that increase when rangeland is under or selectively grazed; 
Increaser II species (II) - Grass & herbaceous species that increase when rangeland is over grazed. 
 

• The results in Tab. 1 indicate that the overall condition of the grass sward in all the burn blocks was 
excellent with both the forage and fuel potentials varying from high to very high. The reason for this 
was the high proportion of Decreaser grass species in the grass sward, with Digitaria eriantha, 
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Panicum maximum and Setaria incrassata being the dominant species, all of which are highly 
productive species. The grass sward also had a high basal cover as reflected by the low incidence 
of bare ground. The Increaser II species with a lower productivity, were generally less abundant in 
the grass sward with the dominant species being Bothriochloa radicans, Urochloa mosambicensis 
and forbs. Finally the pre-burn standing crop of grass in all the burn blocks was approaching 4000 
kg/ha indicating that the grass sward was becoming moribund and needed to be burnt to restore it 
to a productive and vigorous state. The final grass fuel loads consumed by the fires were all 
approaching 3000 kg/ha indicating that in all cases there was adequate grass fuel to carry a fire and 
therefore provided optimum conditions for achieving the objectives of the SavFIRE burning trial and 
testing the relevant postulated hypotheses. 

 
• The results of the gravimetric tests to determine the fuel moisture content of the grass sward in the 

different point and perimeter ignition burn blocks are presented in Tab. 2. 
 

Tab. 2: The fuel moisture content of the grass sward recorded in the different point and perimeter 
ignition burn blocks in the SavFIRE burning trial in the Kruger National Park expressed as a 
percentage on a dry matter basis. 

 
Sample No ALPHA 1 ALPHA 2 BRAVO 1 BRAVO 2 

  
Point 

ignition 
Perimeter 
ignition 

Perimeter 
ignition 

Point 
ignition 

  % Moisture % Moisture % Moisture 
% 

Moisture 
1 11.9 20.0 21.6 19.3 
2 29.2 8.6 16.4 13.5 
3 28.3 14.7 24.2 28.9 
4 29.4 14.0 19.0 12.6 
5 29.2 26.4 20.9 7.7 
6 25.9 6.2 25.6 13.4 
7 24.6 19.6 22.8 21.5 
8 20.5 14.6 21.3 13.5 
9 10.7 20.2 14.0 14.6 
10  31.8 18.2 8.7 
11  18.9 8.9 28.2 

Mean fuel moisture 
content 23.3 17.7 19.4 16.5 

 
An analysis of variance was conducted on the data in Table 2 to determine whether the fuel 
moisture content of the grass sward in the different burn blocks was significantly different or not. 
The results showed that there were no significant differences (F=1.87; DF=38; P<0.1512 NS) 
experience gained in fire behaviour studies in the Kruger National Park and in the arid savannas of 
the Eastern Cape Province in South Africa indicate that these fuel moisture contents represent 
grass fuel in a fully cured condition (Trollope & Potgieter 1985; Trollope & Tainton 1986). 

 
• The botanical composition, density, structure and phytomass of the tree and shrub vegetation in the 

overall ALPHA and BRAVO burn blocks is presented in Tab. 3. 
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Tab. 3: The botanical composition, density, structure and phytomass of the tree and shrub vegetation in 

the overall ALPHA and BRAVO burn blocks 
 

Details 
 

ALPHA 1 & 2  
Burn blocks 

BRAVO 1 & 2  
Burn blocks 

Tree/ shrub species No % No % 
Colophospermum mopane 41 82 43 86 
Combretum imberbe 1 2 0 0 
Euclea divinorum 0 0 6 12 
Grewia flava 2 4 0 0 
Phylonoptera violaceae 1 2 0 0 
Spirostachys africana 5 10 1 2 

Total 50 100 50 100 
 

Physiognomy No % No % 
     0 - 0.50 1 2 0 0 
0.51 - 1.00 2 4 6 12 
1.01 - 1.50 12 26 8 16 
1.51 - 2.00 5 11 6 12 
2.01 - 2.50 9 20 5 10 
2.51 - 3.00 2 4 2 4 
3.01 - 3.50 5 11 2 4 
3.51 - 4.00 4 9 3 6 
4.01 - 4.50 1 2 6 12 
4.51 - 5.00 0 0 5 10 
5.01 - 5.50 1 2 2 4 
5.51 - 6.00 2 4 4 8 
6.01 - 6.50 1 2 0 0 
6.51 - 7.00 0 0 1 2 
7.01 - 7.50 0 0 0 0 
7.51 - 8.00 1 2 0 0 

Total 46 100 50 100 
 

Density - p/ha 1244 2294 
Phytomass - te/ha 2062 3890 

 
The data in Tab. 3 clearly indicates that the tree and shrub vegetation in the ALPHA 1 and 2 and 
BRAVO 1 and 2 burn blocks was dominated by Colophospermum mopane (Mopane) and therefore 
reflects the overall botanical composition of the Colophospermum mopane Shrubveld in this region 
of the Kruger National Park. While limitations of time prevented a more comprehensive quantitative 
description of the tree and shrub vegetation in the different burn blocks the data describing the 
physiognomic structure, density and phytomass of the of the vegetation does reflect in broad terms 
the overall condition of the woody vegetation viz. that the tree and shrub vegetation in the ALPHA 1 
and 2 burn blocks  
was less dense, had a lower overall mass (phytomass) and the trees were generally shorter than in 
the BRAVO 1 and 2 burn blocks.  

 
ii) Measurements During The Application Of The Controlled Burns 
 
The results that will be presented and discussed are the weather conditions represented by the FDI’s, 
air temperatures, relative humidites and wind speeds that occurred during the duration of the point and 
perimeter ignition burns in the different burn blocks. Also the behaviour of the fires associated with the 
point and perimeter ignition burns. 
 
• Measurements of primary importance in the SavFIRE burning trial were the weather conditions 

during the duration of the point and perimeter ignitions in the different burn blocks. The FDI profile 
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for the duration of the point and perimeter ignition burns in the ALPHA 1 and BRAVO 1 burn blocks 
is presented in Fig. 9. 
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Fig. 9: The FDI profile for the duration of the point and perimeter ignition burns applied in the ALPHA 1 and BRAVO 1 

burn blocks in the Kruger National Park during the 24th October, 2006. 
 

The results in Fig. 9 indicate that both the point and perimeter ignition burns burnt under very high FDI 
indices (FDI >60 – Orange Day) for the major portion of the duration of these fires, increasing to a 
maximum FDI’s of 69 and 72 for the perimeter and point ignition burns respectively. These extreme FDI’s 
were caused by high atmospheric air temperatures and low relative humidites prevailing during these 
periods. 

 
The FDI profile for the duration of the larger point and perimeter ignition burns in the ALPHA 2 and 
BRAVO 2 burn blocks is presented in Fig. 10 
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Fig. 10: The FDI profile for the duration of the point and perimeter ignition burns applied in the BRAVO 2 and 

ALPHA 2 burn blocks in the Kruger National Park during the period 28th to 30th October, 2006. 
 

The results in Fig. 10 indicate that both the point and perimeter ignition burns burnt under less 
extreme FDI indices for the major portion of the duration of these fires. High FDI’s of >60 occurred 
for only six hours from 12hr00 to 18hr00’s during the afternoon of the 29th October but decreased to 
yellow and green day FDI’s (51 -33) during the night of the 29th October and morning of the 30th 
October. These lower FDI’s were caused by less extreme atmospheric air temperatures and low 
relative humidites prevailing during these periods 
 
The significant differences in the weather conditions represented by the high FDI’s during the point 
and perimeter ignition burns applied on the 24th October and the lower FDI’s during the controlled 
burns on the 28th - 30th October was caused by the differences in the mean, maximum and 
minimum values for the air temperatures and relative humidites recorded for these parameters 
during the duration of these burns – see Tab. 4. 
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Tab. 4: The mean, maximum and minimum air temperatures, relative humidites, wind speeds and fire danger indices 

recorded during the duration of the point and perimeter ignition burns on the 24th October, 2006 in the ALDPHA 
1 and BRAVO 1 burn blocks and similar controlled burns in the ALPHA 2 and BRAVO 2 burn blocks on the 28th-
30th October in the Kruger National Park. 

 
Burn block   ALPHA 1 BRAVO 1 ALPHA 2 BRAVO 2 
Type of ignition   Point Perimeter Perimeter Point 
Duration min. 210 290 1777 2304 
  hrs/min 3/30 4/50 29/37 38/24 
Air temperature - 0C mean 35.1 34.2 27.0 26.7 
  max 37.8 36.8 37.9 37.9 
  min 31.3 31.3 16.5 16.5 
Relative humidity -% mean 32.8 35.4 51.4 52.0 
  max 43.7 43.7 87.1 87.1 
  min 25.1 27.7 20.6 20.6 
Wind speed - km/h mean 1.9 2.0 1.2 1.1 
  max 2.1 2.1 2.3 2.3 
  min 1.6 1.7 0.3 0.3 
Fire Danger Index mean 65 62 39 39 
  max 72 69 67 67 
  min 54 54 14 14 

 
The results in Tab. 4 indicate that the mean and minimum air temperatures were significantly higher 
during the controlled burns applied on the 24th October compared to the controlled burns applied on 
the 28th – 30th October. Similarly the mean and maximum relative humidites were significantly lower 
during the controlled burns applied on the 28th October compared to the controlled burns applied on 
the 28th – 30th October. In both cases the wind speeds were moderate never exceeding a maximum 
of 7.7 km/h. Therefore differences in the air temperatures and relative humidites were the major 
factors affecting the FDI’s during the two burning periods viz. the significantly higher air 
temperatures and lower relative humidites caused the higher FDI’s during the fires on the 24th 
October and the significantly lower air temperatures and higher relative humidites cased the lower 
FDI’s during the fires on the 28th – 30th October.  
 

• The fire intensity of head and back fires was estimated on an opportunistic basis during the 
controlled burns applied as point and perimeter ignitions in the different burn blocks. However, it 
was logistically impossible to obtain a comprehensive record of the behaviour of the fires because 
the burns covered extensive areas that were generally inaccessible for direct measurements of rate 
of spread and flame heights. Nevertheless the rate of spread and fire intensity of head and back 
fires were recorded during the different controlled burns and the results are presented in Tab. 5. 
The fire intensities were calculated using the fire line intensity formula developed by Byram (1959) 
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Tab. 5: The rate of spread and fire intensity of head and back fires recorded during the application of the point and 

perimeter ignition burns in the different burn blocks during the SavFIRE burning trial in the Kruger National 
Park. Data expressed in metres per second and kilojoules per second per metre respectively.  

 
Burn block/ 

 Type of ignition 
Area 

ha 
Type of 

fire 
Fuel load 

kg/ha 
Distance 

m 
Time 

s 
Rate of 
spread 

m/s 

Fire 
intensity 

kJ/s/m 
ALPHA 1 - Point 510 Head 3252 47 52.5 0.90 4943 
  Head 3252 15 11.5 1.30 7140 
  Back 3252 450 16740.0 0.03 173 
  Back 3252 5 300.0 0.02 116 

 
BRAVO 1 - Perimeter 372 Head 2998 16 28.2 0.57 2886 
  Back 2998 2.5 136.0 0.02 107 

 
ALPHA 2 - Perimeter 2890 Head 3110 12 36.5 0.33 1733 
  Head 3110 7 21.3 0.33 1733 
  Back 3110 2 61.2 0.03 166 

 
BRAVO 2 - Point 2488 Back 2801 1210 79200.0 0.02 100 
  Back 2801 2440 138000.0 0.02 100 
 

The results in Tab. 5 clearly indicate that head fires in all cases had a markedly greater rate of 
spread front than back fires which resulted in significantly greater fire intensities. There was also a 
greater diversity in the rate of spread and the intensity of the head fires indicating that their 
behaviour was far more variable than the back fires. In contrast the back fires were very stable 
spreading slowly back against the wind as low intensity fires. Finally the results do suggest that the 
head fires that occurred in both the ALPHA 1 and BRAVO 1 burn blocks as point and perimeter 
ignitions respectively, were more intense than the head fires in the ALPHA 2 burn block. This is a 
logical and credible result because it was clearly shown in Fig. 8 and 9 that the FDI was much 
higher during the fires in the ALPHA 1 and BRAVO 1 burn blocks than in the ALPHA 2 burn block. A 
high FDI is indicative of atmospheric conditions that promote rapid combustion and provide 
favourable circumstances for the development of high intensity fires thereby explaining why there 
was a difference in the fire intensities of the head fires in these two different areas. Further evidence 
for more intense fires having occurred when the FDI’s were high in the ALPHA 1 and BRAVO 1 
burn blocks compared to when the FDI’s were significantly lower in the ALPHA 2 and BRAVO 2 
burn blocks, is provided by the predicted fire intensities using the McArthur Grassland Mark 5 Fire 
Behaviour Meter developed in Australia. Predicted fire intensities were calculated using the grass 
fuel loads presented in Tab. 1, the mean fuel moisture contents presented in Tab. 2 and the mean 
air temperatures, relative humidites and wind speeds presented for the point and perimeter ignition 
burns in Tab. 4. The results are presented in Fig. 11.  
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Fig. 11: Mean fire intensity predicted for the point and perimeter ignition burns applied to the ALPHA 1 and BRAVO 1 small burn 

blocks and the ALPHA 2 and BRAVO 2 large burn blocks based on the mean FDI recorded for the different controlled 
burns 

 
The results in Fig. 11 indicate that the predicted fire intensities for head fires were approximately 
30% higher when the FDI’s were greater than 60 in the ALPHA 1 and BRAVO 1 burn blocks 
compared to when the FDI was less than 40 in the ALPHA 2 and BRAVO 2 burn blocks i.e. a red 
day versus a green day. These results concur completely with field observations made at the time of 
these fires. An example of the high intensity head fires that occurred on the 24th October in the 
ALPHA 1 burn block ignited as a point ignition burn are illustrated in Fig. 12.  
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Fig. 12: The high intensity fires that occurred in the ALPHA 1 burn block ignited as a point ignition on the 24th 
October, 2006 in the SavFIRE burning trial in the Kruger National Park. The rate of spread and fire 
intensity of the head fire in the image on the left was 0.90 m/s and 4943 kJ/s/m and both photographs 
were recorded when the FDI = 64. 

 
• A visual description of the behaviour of the point and perimeter ignition burns applied to the different 

burn blocks is provided by the aerial photographs that were taken from the Working On Fire spotter 
aircraft during the application of the fires in the SavFIRE burning trial. These results will be 
presented separately for each of the controlled burns in the different burn blocks.  

 
a) ALPHA 1 Point Burn Block – 510 ha 
 
Three point ignitions 20 metres in length and 600m apart were ignited 450m in from the northern 
boundary of the ALPHA 1 burn block on the 24th October, 2006 at 10hr00. The ignition procedure, 
changes in wind direction and the resultant types of fires that developed with the application of the 
point ignitions is illustrated in Fig. 13. 
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Fig. 13: The ignition procedure, changes in wind direction and the resultant types of fires that developed with the 

application of the three point ignitions in the ALPHA 1 burn block. 
 
 
 
 
The point ignitions were ignited when the air temperature was 31.3 °C, relative humidity 43.7%, a 
north to north easterly wind of 1.6 km/h and a percentage grass curing factor of 100 % yielding an 
FDI of 51. However, within an hour the FDI had increased to 61 reaching a maximum of 72 four 
hours after the initial ignition of the point fires. These high FDI’s were associated with a maximum 
air temperature of 37.8 °C, a minimum relative humidity of 25.1% and a maximum wind speed of 2.1 
km/h blowing from the north west. These extreme weather conditions resulted in the point ignitions 
spreading rapidly sideways as flanking fires and after 42 minutes had coalesced into a single broad 
fire front. This burnt as a rapidly moving high intensity head fire down to the southern point of the 
triangular block extinguishing itself against the southern firebreak 1 hour 55 minutes after the initial 
ignition of the point fires. In contrast the back fire burnt slowly northwards against the wind at a rate 
of spread of 0.03 m/s finally extinguishing itself after 4 hours and 50 minutes against the northern 
firebreak. The initiation, development and coalescing of the point ignitions into a single fire front 
spreading as a rapidly moving head fire to the southern boundary and as a slow moving back fire to 
the northern boundary of the ALPHA 1 burn block is illustrated in Fig. 14. 
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Fig. 14: From left to right and top to bottom the initiation of the three point ignitions, development of the point 

ignitions, coalescing of the point ignitions into two single fronts burning rapidly as a head fire to the 
southern boundary and burning slowly as a back fire to the northern boundary of the ALPHA 1 burn block. 

 
It is clear from the aerial photos in Fig. 14 that the point ignitions initiated in the ALPHA 1 burn block 
burnt uniformly resulting in no development of a fire mosaic.  
 
b) BRAVO 1 Perimeter Burn Block – 372 ha 
 
The BRAVO 1 burn block was also ignited at 10hr00 on the 24th October, 2006 but with a perimeter 
ignition commencing with an initial slow moving back fire burning against the north wind along the 
southern boundary of the triangular plot. This was followed by a rapidly moving head fire when the 
block was ignited with the wind along the north western and eastern boundaries. The ignition 
procedure and the resultant types of fires that developed with the perimeter ignition are illustrated in 
Fig. 15.  
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Fig. 15: The ignition procedure, wind direction and the resultant types of fires that developed with the application of 

the perimeter ignition in the BRAVO 1 burn block. 
 
 
 
 
 
As in the previous ALPHA 1 burn block the perimeter ignition was ignited under extreme weather 
conditions commencing with an FDI of 51 which increased to 61 within an hour and thereafter 64 
after two hours and 69 after two and a half hours since the initial ignition. These high FDI’s caused 
the head fires to develop high rates of spread and extreme fire intensities when they were ignited on 
the north western and eastern boundaries of the block and resulted in a clean burn with a uniform 
fire mosaic when the fire burnt itself out after 3 hours and 30 minutes. The application of the back 
and head fires and the resultant uniform burn caused by the extreme FDI values is illustrated in Fig. 
16. 
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Fig. 16: From left to right and top to bottom the initiation of the back fire against the north wind on the southern 
boundary of the BRAVO 1 burn block followed by the application of the high intensity head fires with the wind on 
the north western and eastern boundaries resulting in the uniform fire mosaic over the entire burn block. 

 
c) ALPHA 2 Perimeter Burn Block – 2890 ha 
 
A perimeter ignition was applied to the large ALPHA 2 burn block at 17hr23 during the late 
afternoon of the 28th October, 2006. The ignition procedure and the resultant types of fires that were 
applied during the perimeter ignition are illustrated in Fig. 17.  
 

 
Fig. 17: The ignition procedure, wind direction and the resultant types of fires that were applied during the 

application of the perimeter ignition in the ALPHA 2 burn block. 
 
 
 
 
Following the normal practice applicable to applying perimeter ignitions a back fire was initiated 
along the northern and western boundary of the ALPHA 2 burn block against the wind coming from 
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the south east. At the initiation of the burn the weather conditions were relatively mild with the air 
temperature at 26 0C, the relative humidity 62%, the wind 2.3 km/h and the grass curing factor of 
100 % resulting in an FDI of 37. With the burn being initiated during the late afternoon (17hr23) the 
FDI decreased with approaching nightfall and when the head fire was applied at 19hr15 the FDI 
was 28 decreasing to a minimum of 14 at 04hr00 during the early morning of the following day on 
the 29th October. During this period of initially applying the back and the subsequent head fires, the 
wind direction gradually changed from the south east to a final north east to north wind remaining in 
this general direction for the remainder of the burn. During the course of the 29th October the FDI 
increased from a low of 14 early in the morning to a maximum of 67 during the afternoon 
subsequently decreasing again to 47 when the fire finally extinguished itself after 29 hours and 37 
minutes at 23hr00 during the late evening of the 29th October. These variations in the weather 
conditions during the course of this burn resulted in a well developed fire mosaic of burnt and 
unburnt areas. This was also assisted by the large size of the ALPHA 2 block providing the fire the 
opportunity to fragment and burn in different directions and at different intensities thereby promoting 
the development of the diverse fire mosaic. Unfortunately much of this fire burnt during night time 
and it was not possible to comprehensively monitor its progress photographically from the air using 
the spotter aircraft. Nevertheless the aerial photographs do illustrate the type of uniform back fire 
that occurred with the application of the initial back burn against the wind and the subsequent 
diverse fire mosaic that developed after the initiation of the head fire and its subsequent progress 
over an extended period of time under widely varying atmospheric conditions – see Fig. 18. 
 

 
 

  
 

Fig. 18: From left to right and top to bottom the initiation of the initial back fire against the wind along the north 
western and western boundaries of the ALPHA 2 burn block and the subsequent diverse fire mosaic 
that developed after the initiation of the head fire and its slow progress over an extended period of 
time under widely varying atmospheric conditions. 

 
 
d) BRAVO 2 Point Burn Block 
 
Three point ignitions 20 metres in length and 800m and 400m apart were ignited 300m in from the 
southern and eastern boundary of the BRAVO 2 burn block on the 28th October, 2006 at 17hr23. 
The ignition procedure, changes in wind direction and the resultant types of fires that developed 
with the application of the point ignitions is illustrated in Fig. 19. 
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Fig. 19: The ignition procedure, changes in wind direction and the resultant types of fires that developed with the application 

of the three point ignitions in the BRAVO 2 burn block. 
 
Similar to the perimeter ignition burn in the ALPHA 2 burn block the three point ignitions were 
ignited when the weather conditions were relatively mild with the air temperature at 26 0C, the 
relative humidity 62%, the wind 2.3 km/h from the south east and the grass curing factor of 100 % 
resulting in an FDI of 37. Initially the resultant point ignitions burnt as long tongues of fire but 
gradually the wind direction changed from the south east to a final north east to north wind 
remaining in this general direction for the remainder of the burn. This change in wind direction had 
the effect of coalescing the three point ignitions into a single fire front that burnt predominantly as a 
head fire in a south westerly direction resulting in the burning out of the southern section of the 
BRAVO 2 burn block. However, the northern flank of the aforementioned fire front stabilised and 
continued as a slow moving back fire in a northerly direction burning against the prevailing north 
wind at a steady slow rate of spread of 0.02 m/s. The behaviour of this continuous line of back fire 
appeared not to be significantly affected by the subsequent changes in the FDI from a minimum 
value of 14 at 04hr00 in the early morning and a maximum value of 67 at 16hr00 in the afternoon of 
the 29th October. As a result of the continuous line of back fire extending across the entire breadth 
of the burn block and with no expected change in the direction of the prevailing north wind, it was 
decided to physically extinguish the fire in the BRAVO 2 burn block at 07hr43 on the morning of the 
30th October, 2006. This was because with the prevailing north wind and the long, narrow shape of 
the block, this precluded the occurrence of different types of fires and therefore the development of 
a diverse fire mosaic as had occurred in the APLPHA 2 block which had a broader rectangular 
shape. The fire in the BRAVO 2 burn block burnt for 37 hours and 43 minutes and it was estimated 
that it had burnt an area of approximately 286 ha out of a total of 2488 ha i.e. 11.5%. The initial 
point ignitions and the subsequent development of a continuous back fire across the breadth of the 
BRAVO 2 burn block is illustrated in Fig. 20. 
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Fig. 20: From left to right and top to bottom an aerial view of the three point ignitions in the BRAVO 2 burn 
block and the subsequent coalescing of the point ignitions into a continuous line burning as a back 
fire across the breadth of the southern portion of the burn block resulting in a non-diverse fire 
mosaic.  

 
iii) Measurements After The Application Of The Controlled Burns 

 
Satellite images have been obtained of all the burnt areas involved in the SavFIRE burning trial and 
these are currently being analysed and will provide a quantitative measurement and analysis of the 
resultant fire mosaic developed during the application of the point and perimeter ignition burns. 
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General discussion and conclusions 
 
As mentioned earlier the first phase of SavFIRE was conducted as a “trial run” in the Mopane Veld 
in the Kruger National Park during October, 2006. This was as a means of identifying and dealing 
with the logistical challenges associated with such a large field scale burning trial thereby providing 
essential experience for the implementation of the remainder of the trial. This proved to be a wise 
decision as various factors emerged that were not anticipated and which need to be considered to 
ensure the success of the future replications of SavFIRE during 2007 to 2009. The first factor that 
emerged was the significant effect weather conditions comprising air temperature, relative humidity 
and wind have on the development of a diverse fire mosaic. Both the point and perimeter ignitions 
were applied to the ALPHA 1 and BRAVO 1 burn blocks respectively when the mean FDI indices 
were greater than 60 i.e. an Orange day, characterised by high atmospheric air temperatures and 
low relative humidites prevailing during these burns. Both types of ignition resulted in fast spreading 
high intensity fires causing a uniform clean burn with no development of a diverse fire mosaic of 
burnt and unburnt areas – see Fig. 12 and 14. This was in contrast to the perimeter ignition applied 
to the ALPHA 2 burn block where the weather conditions were less extreme and the mean FDI was 
39 i.e. a Green day, characterised by lower air temperatures and higher relative humidites 
prevailing during this controlled burn. These conditions resulted in the successful development of a 
diverse fire mosaic which was in stark contrast to the uniform clean burn that occurred when the FDI 
was high. Therefore it is important that in future replications of the SavFIRE burning trial the point 
and perimeter ignitions must not be applied on Orange days when the FDI is greater than 60 but 
rather when the FDI is less than 50 i.e. lower Yellow and Green days. Burning under these 
conditions will enable the successful testing of the hypothesis that above a certain threshold size of 
burn the resultant fire mosaic developing from point and perimeter ignitions will not be significantly 
different because in this case the effect of size of burn will not be overwhelmed by the effects of 
extreme weather conditions on the behaviour of the fires.  
 
The other important result from the preliminary “trial run” of the SavFIRE burning trial was the effect 
of the shape of the long narrow BRAVO 2 burn block on the ability of the fire to successfully develop 
a diverse fire mosaic. In this case once the three initial point ignitions had coalesced into a single 
continuous fire front that spanned the entire breadth of the BRAVO 2 burn block there was no 
available sideways space of unburnt vegetation in which different types of fires could develop in 
response to changes in wind direction. Therefore again it is important that in future replications of 
the SavFIRE burning trial long narrow blocks be avoided and preference be given to selecting more 
square burn blocks.  
 
Following on from the negative effect of the shape of the long narrow BRAVO 2 burn block on the 
development of a diverse fire mosaic, this result also suggests that it would be better to initiate the 
three point ignitions half way down each third of the burn so as to enable the point ignition fires to 
respond to their full potential to changes in the wind direction. Therefore this adapted procedure of 
applying the point ignitions will be used in future replications of the SavFIRE burning trial.  
 
Arising from the application of the controlled burns to the ALPHA 2 and BRAVO 2 burn blocks in the 
late afternoon and resulting in them burning for a major period during the night this limited the 
degree to which the different types of ignitions could be monitored with aerial photography from the 
spotter plane. Therefore to avoid this it will be preferable for the controlled burns to be applied as 
early as possible during daylight hours so as to maximise opportunities for monitoring the fires from 
the spotter plane.  
Finally because of the aforementioned results and observations together with only half the number 
of the different sizes of blocks being burnt in this initial “trial run” of SavFIRE, there are not enough 
data to test the hypotheses that were postulated in the introduction of this report. Unfortunately the 
results from the point and perimeter ignitions applied to the two large areas (ALPHA 2 and BRAVO 
2 burn blocks) could not be used to test the effect of burn size with different types of ignition on the 
resultant fire mosaic because of the negative effects of the long narrow shape of the BRAVO 2 burn 
block. Nevertheless a very significant and important result was the development of a diverse fire 
mosaic in the ALPHA 2 burn block burnt as a perimeter ignition. This indicates that provided the 
perimeter ignition is applied under mild weather conditions when the FDI is less than 50, it is 
possible to obtain a well developed fire mosaic in areas of 2890 ha. This is in contrast to the 
conclusion by Brockett et al. (2001) that experience has shown that the patch mosaic burning 
system involving the use of point ignitions is best suited to large conservation areas of greater than 
20000 ha. Therefore this result suggests that the use of patch mosaic burning can be used in 
significantly smaller wildlife conservation areas. 
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A very significant development that occurred during the SavFIRE burning trial during 2006 was the 
opportunity to provide a training course for capacity building in fire management. This was initiated 
by AfriFireNet who obtained financial sponsorship from the German Foreign Office and coordinated 
the training course to be held under field conditions simulating a large scale fire situation. Through 
AfriFireNet the following four participants from Botswana, Zimbabwe and Tanzania were selected to 
join the Working On Fire teams during the application of the SavFIRE burning treatments: 
• Mr.Patrice Mattay – Tanzanian National Parks, Tanzania; 
• Mr.Odreck Sibanda - Forestry Commission, Zimbabwe; 
• Mr.Selelo Ngakane – Department Forestry & Range Resources, Botswana; 
• Mr.Boikago Maswabi -– Department Forestry & Range Resources, Botswana. 
 
The participants were exposed to the Incident Command System (ICS), the planning and 
conduction of the four large scale burns and during the field operations the participants were rotated 
to experience all the operational and research activities during the fires – see Fig. 21. All 
participants received full Personal Protective Equipment and a set of fire management literature. 
The training course was fully sponsored by the German Foreign Office, which is greatly appreciated. 
A more detailed report on the training is available on request from AfriFireNet. 
 
AfriFireNet would like to express the hope of being able to provide similar training opportunities 
throughout the duration of the SavFIRE project that will be replicated in the major vegetation types 
in the Kruger National Park during 2007, 2008 and 2009. The current plans to extend SavFIRE into 
East Africa will also provide golden opportunities for local capacity building in that region of Africa 
where fire is an important and essential management practice in the wildlife areas and for domestic 
livestock production.  

 
 
Fig. 21: From left to right Mr Boikago Maswabi from the Department of Forestry & Range Resources in 

Botswana and Mr Odreck Sibanda from the Forestry Commission in Zimbabwe measuring the post-
fire grass fuel load in the BRAVO 1 Burn Block with a disc pasture meter as part of the training course 
they attended on fire management in the SavFIRE burning trial in the Kruger National Park in South 
Africa. 
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Fig. 22: Participating members in the SavFIRE burning trial conducted in the Kruger National Park during October, 2006 
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