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1.0 INTRODUCTION
This Tsodilo Enclave Bush Fire Risk Management Strategy (TEBFRMS) was developed by the 
Ngamiland Sustainable Land Management (NSLM)Project in partnership with the Department 
of Forestry and Range Resources (DFRR), Department of National Museum and Monuments 
(DNMM) as well as Tsodilo Community Development Trust (TCDT). It is essentially an action plan 
based on analysis of the nature of bush fires plaguing Tsodilo Hills and environs as proffered 
by representatives of various Tsodilo village institutions during a Ngamiland SLM project 
supported workshop held at TOCADI conference facility in Shakawe from the 22nd – 24th 
September 2015.

The Ngamiland District Disaster Management Committee’s Bush Fire Risk Management Plan of 
2015 identifies Tsodilo Hills Heritage Site as highly susceptible to bush fires with catastrophic 
consequences to existing cultural and environmental assets. As a result, the Tsodilo enclave’s 
risk rating is designated ‘extreme’ and accorded mitigation priority level 1 (the highest rating 
possible). Bush fire risk analysis as depicted from fire history in the area shows that the Tsodilo 
enclave experiences at least 3 major bush fires on average every dry season making the location 
one of Ngamiland’s bush fire hotspots.

The bush fire risk management strategy is therefore developed to mitigate against the negative 
impacts of bush fire in the Tsodilo core management area and surrounding areas. The strategy 
entails planning, development and implementation strategies for Tsodilo and neighboring 
areas. This strategy is also aligned to the North West District Bush Fire Risk Management Plan’s 
objectives. The District BFRMP identifies strategic partners in the form of land owners who are 
expected to develop and implement fire management strategies for their own properties.

Although, Mababe village was the first village within Ngamiland to develop a community based 
wildland fire management strategy with support from the Global Environment Fund (GEF)’s 
Small Grants Program, the strategy has not been adequately implemented. As such, no lessons 
learned have as yet been documented and shared. For this reason, the strategy currently being 
developed is also best viewed as a pilot whose Ngamiland SLM project supported implementation 
is expected to generate lessons learned for sharing with like affected proximate communities.

The main objectives of the strategy are to;

                core management area and neighbouring areas

                 their area

                 environmental assets

1.1. Objectives



The Tsodilo Hills are a UNESCO World Heritage Site (WHS), consisting of rock art, rock shelters, 
depressions, and caves. It gained its WHS listing in 2001 because of its unique religious and 
spiritual significance to local peoples, as well as its unique record of human settlement over 
many millennia. UNESCO estimates that there are over 4500 rock paintings at the site. The site 
consists of a chain of hills known as the Child Hill, the Female Hill, and the Male Hill. These hills 
are of great cultural and spiritual significance to the communities who reside in the proximity 
of them.

Tsodilo World Heritage Site is situated in the North West District, towards the north western 
corner of Botswana. The site is approximately 400 kilometers north west of Maun and 50 
kilometers west of the Okavango river pan handle.  Tsodilo World Heritage Site is situated 
within the confines of a Wildlife Management Area (WMA) known as NG 6. 

The predominant land use is Wildlife Management Area (NG 1, 2, 6 & 7). There are also pockets 
of communal areas (settlements, pastoral and arable agricultural areas).

1.2. Description of the area

1.2.1. Location and land use

Figure 1: Location of Tsodilo Hills World Heritage Site



Tsodilo enclave falls within the Ngamiland West constituency in North West District which 
has a total population of 61, 748 people, according to the Botswana 2011 population census. 
Etsha 6 village has the highest number of people as compared to other village and settlements 
in the area with a population of 5,237 people. The least populated areas in the enclave are 
settlements such as Tsodilo and Chukumuchu. Table 1 shows the population distribution within 
the Tsodilo enclave.

1.2.2. Population and demographic information

Table 1: Population distribution of Tsodilo enclave

Village 

TOTAL

Nxamasere 1584
Gani 727

Nxaunxau 672
Chukumuchu 250

Tsodilo 227
Etsha 1 1279
Etsha 6

Etsha 13
Sepopa
Ikoga

5237
2694
2824
1270

Total population

16764



The Tsodilo area is surrounded by stabilized sand dunes that have a tree cover on the upper 
slopes and dune tops, whilst grassland occurs in the dips between dunes. The base of Tsodilo 
hills themselves are characterized by Burkea Africana, Acacia nigrescens and also notably tall and 
thin baobabs and large cork woods (especially commiphora cerulea). The hill slope areas and the 
hill tops have shrubby trees including figs, Combretum and Codylocarpon.

Most of the plants found in Tsodilo are endemic to the larger region of Ngamiland with the 
exception of Mukusi, Bauhinia pertesiana, Mokwa, Pterocarpus angolensis. Most of the trees 
more especially the acacias and baobabs shed their leaves during winter and new ones start 
to grow when spring begins. Large Acacias are found mainly on the foot of the inselbergs on 
the fossil lake bed but scarce on the sand dunes. The Baobabs are relatively widespread on and 
around the inselbergs but Tsodilo Baobabs tend to differ from Baobabs that occur in other parts 
of the country in that the former does not have thick trunks and stout morphology of typical 
Baobabs but are tall and slender. Other trees include figs, which grow on rock crevices with 
roots hanging down the cliff faces.

Climatic conditions play a fundamental role in the potential for fires to occur and the intensity 
with which fire will burn during different times of the year and different times of the day.
The area receives rainfall averaging between 250 – 500mm per annum. Rainfall is one of the 
primary factors influencing plant growth and the production and accumulation of plant fuels 
that influence and sustain the occurrence of fires in the area

The highest temperatures are experienced during summer with maximum and minimum 
temperature averaging above 35˚C and 15˚C, respectively. The minimum temperatures often 
fall below 10˚C during winter months especially months of June and July. The winter months 
are characterized by warm days with maximum temperatures averaging 28˚C and minimum 
temperature averaging 6˚C. 

The hottest period in the area is generally from September to April and the coolest period from 
May to August. From a fire behaviour perspective the maximum temperatures of >30˚C during 
August to October indicate that this is the period with the highest fire danger during the year 
because this is when generally grass fuel is at its driest and under these conditions high air 
temperatures promote high fire intensities. The lowest minimum temperatures occur between 
May and September generally at night and under these conditions the fire danger will be low 
resulting in less intense fires. However, any air temperature below 16˚C will result in a relatively 
cool fire and a low fire danger.

Wind direction in the area is predominantly easterly. The area experiences about 44% of the 
easterly winds while 17% is experienced from other directions during the year. Data from Tinley 
(1975) showed that besides the winds blowing predominantly from the east, strong winds in 
excess of 20 km/h do occur for 35% of the time which will, and can have a very significant effect 
on the potential for fires in the area particularly during the dry late winter period i.e. August to 
October. 

The bush fire season normally starts in May and ends in November. The fire season coincides 
with the dry months of the winter season. This is the period when the vegetation starts to get 
dry but the first winter months have low occurrences of bush fires, when bush fires occur they 
are normally small in size. The frequency of bush fire occurrence starts to increase in August as 
temperatures start to rise. The peak fire season in the District normally happens in August and 
September or September and October. The frequency of fire occurrences decreases during the 
start of the rainy season in November.

1.2.3. Vegetation

1.2.4. Climate and bush fire season



2.1.1. Forest Policy of 2010

2.1.2. National Policy on Disaster Management of 1996

2.2.1. National Disaster Risk Management Plan

2.0 LEGISLATIVE, POLICY, PLANS AND 
STRATEGIC FRAMEWORKS
The following frameworks have an impact on fire management in Botswana:

Forest Policy is a framework that provides for guidance and facilitation in the management of 
forest and range resources of the country through conservation, development and sustainable 
use. Bush fire management is one of the topics covered in the Forest Policy. Management of 
Bush fires will ultimately have a bearing on the achievement of the main objective of the policy, 
which is, conserved and sustained use of forest and range resources.

The Forest Policy provides for an integrated Bush fire management approach that will enhance 
the fire management capacity, promote biodiversity and ecosystem integrity, and enhance 
human health and safety, as well as promoting social, cultural and economic benefits. The 
Policy aims at;

Bush fire is one of the identified potential disasters which may occur in Botswana. The 
National Policy on Disaster Management provides for comprehensive disaster management 
programme based on a series of activities aimed at reducing the impact of future disasters 
as well as reducing vulnerability. The policy also ensures that effective disaster preparedness 
measures are put in place in order to cope with disasters when they occur. It further provides 
for activation and effective emergency response and recovery plan.

The National Disaster Risk Management Plan is the central disaster risk management for 
Botswana. It provides for a framework for sector Disaster Management Plans to be prepared by 
all Ministries and Organizations as well as Contingency plans for hazard specific preparedness 
plans, to be prepared at National, District and Village level. 

a) Developing and strengthening bush fire management institutions for effective   
    coordination of fire management activities.
b) Promoting the development of fire management plans.
c) Develop capacity of interagency, local communities and land owners through 
     knowledge transfer and skills development.

2.1. Policies

2.2. Plans and strategic frameworks



2.2.2. Tsodilo World Heritage Cultural Landscape Core Area            
          Management Plan

2.3.1. Monuments and relics act of 2001

2.3.2. Herbage preservation act of 1978

2.3.3. The Wildlife conservation and National Parks Act

The Tsodilo Core Area Management Plan serves as a guiding tool for the management 
framework of protecting and promoting the sustainable development of the outstanding value 
of Tsodilo World Heritage Site. The management plan has taken cognisance of the fact that the 
core management and buffer zone areas are prone to bush fires and highlighted that there is 
a need for a stakeholder driven fire management strategy for both the core and buffer zone 
areas of the site.

The Tsodilo World Heritage Site and National Monument falls under the management of the 
National Museum in terms of the Monuments and Relics act of 2001. The Act provides for 
the preservation and protection of ancient monuments, ancient relics and other objects of 
aesthetic, archaeological, historical or scientific value, or interest and other matters connected 
therewith.

The Herbage Preservation Act of 1978 provides for prevention and control of bush fires. The 
Act makes provision for establishment of Herbage Preservation Committees and members of 
these Committees are appointed by the Minister. The duties and functions of these committees 
in relation to the control and prevention of bush fires are provided in the Act. The following 
provisions are cited in the Act;

The Act provides for Botswana Wildlife resources and seeks to prevent species from becoming 
extinct. The Act sets out how wild animals can be used in all areas of Botswana. For the purpose 
of wildlife management, the country has been divided into 163 Controlled Hunting Areas 
(CHA’s) and the management of each CHA will vary given whether it is a commercially (private) 
operated area or a community area, a multipurpose hunting area (hunting and photography) 
or only a photography area (non-consumptive uses) or inside or outside Wildlife Management 
Area (WMA) and on state land or Tribal land.  Tsodilo falls within NG 6, a Controlled Hunting Area 
within a Wildlife Management Area.

2.3. Legislation



2.3.4. International treaties and conventions
Botswana is a signatory to a number of international conventions and some of the ratified 
conventions have a bearing on the management of Tsodilo World Heritage Site. The UNESCO 
1972 Convention concerning the protection of the World Cultural and Natural Heritage was 
ratified in 1988. Tsodilo was inscribed in 2001 as a World Heritage Site and is protected under 
this convention. The Convention aims at “the identification, protection, conservation and 
transmission to future generations of cultural and natural heritage of outstanding value”. Tsodilo 
Hills because of its exceptional qualities, the rock art and intangible heritage, is considered to be 
of Outstanding Universal Value and as such worthy of special protection against the dangers 
which increasingly threaten it. The following Conventions are also relevant to the protection 
of Tsodilo hills; the Convention on Biological Diversity (CBD) and Convention on Wetlands of 
International Importance (Ramsar Convention).



3.0 HISTORY OF BUSH FIRES
Tsodilo enclave which comprises of settlement such as Tsodilo, Chukumuchu, Nxamasere, and 
Gani experience on average three major fire outbreaks per season. Tsodilo and surrounding 
areas have the highest frequency of bush fire outbreaks after the Okavango Delta in North 
West District. The peak of the bush fire season normally occurs during September and October 
months. The highest number of fire incidents experienced in the area was in the 2006 fire 
season with eleven (11) fire outbreaks. Figure 1 Shows frequency of bush fire occurrences in 
Tsodilo area from 2010 to 2016.

Figure 2: The number of bush fires which occurred between 2006 and 2016 in Tsodilo 

3.1. Causes of bush fires in Tsodilo enclave

a) Escaped fires
The human activities such as clearing of crop fields in preparation for the upcoming crop 
farming season are responsible for some bush fires within the Tsodilo enclave. The crop farmers 
normally use fire to burn residues which resulted from clearing crop fields. The farmers most 
of the times do not adhere to safety measures like ensuring that the area around heaps of 
residues are cleared. The safety measures that farmers do not adhere to include burning under 
favorable weather conditions, fires left unattended, and also not making sure that the fire has 
been put out after burning exercise.   



Figure 3 Vegetation recovering from a bush fire

3.2. Identifying and assessing bush fire risk

b) Lightning Strikes

c) Cross border fires

This section outlines the bush fire issues in the Tsodilo enclave area, and broadly identifies the 
bush fire season, weather and other climatic influences, bush fire history, ignition causes and 
potential bush fire hazards which influence the bush fire problem in the area.

The plan contains a number of strategies that are directed at addressing the risk to community 
and environmental assets. This is generally achieved through addressing those factors which 
comprise the risk being the bush fire hazard (principally the fuel), the sources and pattern of 
ignitions and the vulnerability of the assets at risk.

Identification of the level of bush fire risk within the Tsodilo enclave area involved analysis of 
the following key components: 

Lightning is one of the natural causes of bush fires in the area more especially during the rainy 
season which is accompanied by thunder storms. A few fire incidences which occurred in the 
past more especially around Tsodilo were as a result of lightning. However most of the  fires are 
caused by human activities.

Some of the bush fires which threaten Tsodilo World Heritage Site originate from the 
neighbouring country of Namibia. However, it must be noted that the cross border fires do not 
only originate from Namibia but some originate from Botswana and cross into Namibia. 



4.0. PROCESS
The Australia/New Zealand Standard AS/NZS 31000: 2009 Risk Management was used as the 
basis for the risk assessment process. See Figure 4 for the steps involved.

Figure 4: Overview of the risk assessment process

4.1. Communication and Consultation
Community participation is an integral part of risk management. The following stakeholders 
were consulted:



Figure 5: Pastoral and arable land in Tsodilo Enclave

4.2. Identifying the Bush Fire Risk
Identifying the level of bush fire risk involved:

4.2.1 Assets Identification

a. Human settlement

Assets which were believed to be at risk of bush fire in Tsodilo enclave were identified. The 
assets were divided into four asset types:

The human settlements in the Tsodilo enclave have the lowest fire risk as compared to other 
three asset types. This is primarily because the areas around the human settlements have low 
fuel loads and therefore the likelihood of bush fires affecting human settlement is very low, and 
the assessment of bush fire risk was conducted in terms of threat to life and property. It must 
however be noted that some of the fires originate from arable fields and the assets mostly at 
risk are the perimeter fence of these fields. 



b. Economic

Tsodilo World Heritage Site is one of the tourist attractions of North West District. The site 
receives approximately 20 000 visitors per annum. The visitors are mainly attracted by rock 
art paintings which are complemented by richness of biodiversity which is found in the area. 
The Community of Tsodilo through the CBNRM programme has formed a Trust so that the 
community can realize the benefits of conserving and preserving Tsodilo Hills World Heritage 
Site. The Trust has established camp sites as one of the income generating activities in addition 
to guiding tourists in and around the hills.

The Tsodilo Hills World Heritage Site on its own can be described as an economic asset to the 
community of Tsodilo and for the country as a whole. It is very important to protect the site 
from bush fires as they will affect the rock paintings and the biodiversity of the area which 
attracts the tourists.

The factors making Tsodilo World Heritage Site to be predisposed to bush fires include:

   of bush fire risk. 

i) The tourism sector

Figure 6: Tourism facilities 



c.  Environmental

Tsodilo enclave is endowed with natural resources that comprises of an abundance flora and 
fauna. These natural resources are very pivotal to the mainstay of the tourism sector in the 
area. The local community’s livelihood is also dependent on the natural resources found in 
the area. The vegetation cover in the area is a mixture of shrubland and grassland as well as 
Baikiaea  woodlands, refer to (Figure 7.). 

Infrastructure within the Tsodilo enclave which could be affected by bush fires includes:

It is important to highlight the infrastructure which has high fire risk will be the infrastructure 
which is outside built up areas like towns, cities and villages. The infrastructure within the built 
up areas is at low risk because the likelihood of bush fires occurring in these areas is very low. 
All these are assets that have been mentioned above are susceptible to bush fires because of 
high fuel loads surrounding them.

ii) Infrastructure

Figure 7: Plant and ecological communities in Tsodilo



d.  Cultural 

Human Safety Impact

Business Capability

Community Impact

Environmental

Tsodilo World Heritage Site as a cultural asset does not only contribute economically to the 
area but also has a rich cultural and spiritual significance to the communities living around this 
heritage site. The tourists are also attracted by the cultural aspect of the site as they do not 
only get to appreciate the history of the site but also the culture of the people living around the 
site. 

4.2.2 Assessing the Bush Fire Risk - Consequence
Once the assets were identified, the consequence of a bush fire impacting on these assets was 
assessed. See appendix 1 for the consequence ratings. The different asset types had different 
assessment processes used to determine the consequence. These processes are identified 
below.

A potential fire behavior model using vegetation type, slope and separation distance was used 
to produce a threat rating for human settlement assets. The vulnerability of the asset to a 
bush fire was also assessed and a rating assigned. These ratings were then used to assess the 
consequence of a bush fire impacting upon a human settlement asset. 

Special Fire Protection (SFP) assets were considered inherently more vulnerable to bush fire 
due to mobility capacity, knowledge or other issues relating to their inhabitants, (e.g. the 
elderly, infirm, children or tourists). The human settlement areas have low risk rating because 
these areas have a low fuel load due to land degradation caused by human activities.

The level of business continuity impact, as well as the length of time taken to recovery (how 
long and complicated a normal business recovery will be) of the asset were identified. These 
ratings were used to assess the consequence of a bushfire impacting upon an economic asset.

The level of impact on the general Tsodilo enclave community, as well as the length of time 
taken to recover, that is, how long and complicated a normal operating community recovery will 
be from bush fire disaster. These ratings were used to assess the consequence of a bush fire 
impacting upon a community asset.

Environmental assets with known minimum fire threshold were assessed to determine if they 
were at risk of a bush fire within the 5-year life of the strategy using fire history data and 
knowledge. The vulnerability of an environmental asset was determined by its conservation 
status and its geographic extent (distribution across the landscape). Vulnerability and potential 
impact of bush fire were used to assess the consequence of a bush fire impacting upon an 
environmental asset.



Financial Impact

Reputational Impact

4.2.3 Assessing the Bush Fire Risk - Likelihood

4.2.4 Identifying the level of risk

4.2.5 Evaluating the Bush Fire Risk

4.2.6 Prioritising Treatments

For all asset types the likelihood of a bush fire occurring was assessed. This involves:

                1 for the likelihood ratings

The consequence and likelihood ratings were then used to identify the level of risk. See appendix 
1 for the risk ratings.

Once the risk ratings for each asset were identified, they were evaluated to:

                 reflect the relative seriousness of the bush fire risk.

No organisation has limitless resources to deal with adverse risk. It is therefore necessary 
to define priorities. The bush fire risk ratings determined were used to prioritize the risk of 
treatments, i.e. areas of Critical risk were considered first for treatment, then high, then medium 
then low.

The level of financial impact from a bush fire impacting on Tsodilo enclave includes Private and 
Government entities. These ratings were used to assess the consequence of a bushfire effect 
financially on a community, individual or commercial operations.

The level of damage to the reputation of the Tsodilo enclave community from a bush fire 
impacting on a heritage site may be from loss of flora and fauna, loss of respect from the local, 
regional, and international communities, as well as the trust placed on agencies to keep it. 
These ratings were used to assess the consequence of a bushfire effect on the reputation of 
Tsodilo enclave community and Botswana as a country.



4.2.7 Risk Acceptability
Risks below a certain level were assessed as not requiring treatment within the life of this 
plan. This is due to a combination of risk priority and capacity to undertake the works required. 
Within the Tsodilo enclave, the level of risk acceptability is the Critical to low risk rating. The 
low risk assets are likely to be managed by routine procedures and so do not require a specific 
application of resources. However, the critical and high risk assets will be prioritized and specific 
risk treatment plans will be developed and applied.

Figure 8: Fire management training for community teams



Table 2: Likelihood ratings for bush fire risk

Rating

Almost certain

Likely

Possible

Unlikely

Description and indicative probability

5.0 BUSH FIRE RISK ANALYSIS AND 
EVALUATION
This chapter describes the bush fire risk assessment process used for Tsodilo enclave. It 
provides an explanation of what is meant by the term bush fire risk, and how the level of bush 
fire risk across the Tsodilo area was determined and evaluated. A brief description of the key 
risk areas within the Tsodilo enclave is also included.

5.1. Bush Fire Risk

5.2. Determining the likelihood of bush fire risk

Bush fire risk is defined as the chance of a bush fire igniting, spreading and causing damage to 
assets of value to the community.

Three steps were used in the bush fire risk analysis process:

For the purposes of bush fire risk management planning process, likelihood was described 
as the chance per year of a bush fire occurring in the Bush Fire Management Control (BFMC) 
area over the time periods identified in Table 2. The likelihood of a bush fire occurring was 
determined using fire history data or local knowledge.

Expected to occur, many recorded incidents, strong 
anecdotal evidence, high opportunity, reason or means to 
occur; may occur or be exceeded once in every 5 years.

Will probably occur; consistent record of incidents and 
good anecdotal evidence; considerable opportunity, 
reason or means to occur; may occur or be exceeded once 
in every 10 years.

Might occur; a few recorded incidents in each locality and 
some anecdotal evidence; some opportunity, reason or 
means to occur; may occur or be exceeded once in every 
20 years.

Is not expected to occur; isolated recorded incidents in this 
country, anecdotal evidence in other communities; little 
opportunity, reason or means to occur; may occur or be 
exceeded once in every 30 or more years. 



5.3. Determining the Consequences of the Bush 
Fire Risk

The consequence of a bush fire event was determined by considering the vulnerability of the 
asset. Vulnerability is related to the capacity of an asset to cope with or recover from the 
impacts of a bush fire. Different assets have different abilities to cope with a bush fire. This 
means that when different assets are exposed to the same bush fire, the impact of the fire on 
those assets is likely to be different. Therefore, the consequence rating for the assets will be 
different.

To determine the consequences of bush fire risk, the task force mandated to develop the 
strategy used Table 3 for consequence ratings. The descriptions included within each category 
are statements. When determining the consequence ratings, the task force considered the 
vulnerability of each asset and determined which description best matched the anticipated 
consequences of a bush fire event.  

For each asset listed on the risk register, a consequence rating was determined and incorporated 
into the register, (see Annexure 2).

Table 3: Determining consequence ratings.

Description

Descriptor
Human life and health

Property, financial, 
environmental, cultural

No fatalities.
Small number of minor injuries. 
First aid treatment may be 
required.
No people are displaced. 
Little or no personal support 
required (support not monetary 
or material)

Medical treatment required 
but no fatalities. Some 
hospitalization.
Localized displacement of people 
who return within 24 hours.
Personal support satisfied 
through local arrangements.

Minor

Moderate

Inconsequential or no damage
Little or no disruption to 
community
No measurable impact on 
environment or cultural asset.
Biodiversity regimes of 
vegetation communities not 
exceeded.
Little or no financial loss 

Localized damage that 
is rectified by routine 
arrangements. Normal 
community functioning with 
some inconvenience.
Small impact on environment 
/ cultural asset with no long 
term effects or small impact 
on environment with long 
term effect.
Biodiversity regimes for 
vegetation communities 
exceeded only once.
Significant financial loss (but 
not enough to constitute a 
major impact on the economic 
base of the area).



Description

Descriptor
Human life and health

Property, financial, 
environmental, cultural

Possible fatalities.
Extensive injuries, significant 
hospitalization.
Large number displaced (more 
than 24 hours duration). 
Extensive resources required for 
personal support.

Significant fatalities.
Large number of severe injuries.
Extended and large number 
requiring hospitalisation.
General and widespread 
displacement for extended 
duration.

Extensive damage.
Extensive personal support.
Community unable to function 
without significant support.
Permanent damage to the 
environment. Extinction of a 
native species (This category 
is most relevant to species 
that are restricted to the BFMC 
area, or also occur in adjoining 
BFMC areas and are likely to 
be impacted upon by the same 
fire event). Wild specimens and 
does not include flora or fauna 
bred or kept in captivity.

Major

Catastrophic

Significant damage that 
requires external resources. 
Community only partially 
functioning, some services 
unavailable.
Significant damage to 
the environment/cultural 
asset which requires major 
rehabilitation or recovery 
works.
Biodiversity regimes for 
vegetation communities 
exceeded twice in the last two 
fire events.
Localised (this may range from 
loss of a single population to 
loss of all of the species within 
the BFMC area (for a species 
which occupies a greater range 
than just the BFMC area) 
extinction of native species.
Significant financial loss – 
some financial assistance 
required. (economic base of 
the community is significantly 
impacted for an extended 
period of time)



5.4. Determining the Bush Fire Risk

5.5. Evaluating the Bush Fire Risk

5.6. Confirming the risk levels

The level of bush fire risk was determined using the combination of likelihood and consequence. 
Table 4 shows the risk levels used by the BFMC

The assigned bush fire risks were evaluated to:

                 seriousness of bush fire risk to each asset;

Through a process of stakeholder participation, the risk levels determined during the risk 
analysis step were reviewed to ensure:

                appropriate; and

Consequence

Likelihood
Minor Moderate Major Catastrophic

Almost certain Medium High Extreme Extreme

Low Medium High Extreme

Insignificant Low Medium High

Insignificant Insignificant Low Medium

Likely

Possible

Unlikely

Table 3: Determining consequence ratings.



5.7. Treatment priorities
No organisation has limitless resources to deal with adverse risk. It was therefore necessary to 
define priorities. The assigned treatment priorities were recorded in the risk register (Annexure 
1).

5.7.1 Risk Acceptability
Following community participation, any risks considered acceptable by the community were 
documented on the risk register. These risks did not require further analysis or treatment. They 
will however, be monitored or reviewed as conditions alter over time. Any risks which were 
considered to be unacceptable, required risk treatments to address the risk.



6.0 TREATING THE RISK
6.1 Treatments

6.1.1 Asset specific treatments

6.1.2. Bush Fire Management Zones

There are five different strategy groups available to treat bush fire risk to identified assets. The 
types of asset specific treatments in each strategy group used in the Tsodilo enclave are listed 
below. A full list of the treatment strategies in Tsodilo enclave are in Annexure 1.

Bush Fire Management Zones were identified within the Tsodilo enclave. These zones identify 
the fire management intent for a specific area. See Table 6 for descriptions of the zones and 
their purposes. The four categories of Bush Fire Management Zones are:

Some of these zones (usually Land Management Zones) may be further classified within this 
category by the land manager.

Table 5: Asset specific treatments used in Tsodilo enclave

Strategy

Ignition Management

Hazard Reduction

Community Education

Property Planning

Preparedness

Targeted treatments 

Detection of bush fire occurrence using AFIS satellite 
system, Patrols, signage on fire prone areas

Prescribed burning

Sensitize community through Kgotla meetings and 
through media (radio, newspapers)

Fire break maintenance, prescribed burning

Early warning System activated (all different sectors 
contribute to EWS, i.e. Dept. of Meteorological Services, 
DFRR) 



Table 6: Bush fire management zones

ZONE PURPOSE

Asset 
Protection 
zone

Strategic 
Fire 
Advantage 
Zone

Land 
Management 
Zone

Fire
Exclusion
Zone

SUPPRESSION OBJECTIVES ZONE CHARACTERISTICS
Enable the safe use of fire 
suppression strategies (Direct attack) 
within zone. To minimise bush fire 
impacts on undefended assets

Improvement of the likelihood and 
safe use of:
Parallel Attack suppression
Strategies within the zone.
and/or Indirect Attack (back Burning) 
in high to very high fire weather 
conditions within the zone.

Protection of assets using fire 
suppression strategies (offensive 
and Defensive)

Protection of assets using fire 
suppression strategies (offensive 
and Defensive)

Variable dependent on 
size of fire of sensitive 
area requiring protection.

Protected areas 
(National Park, Game 
& Forest Reserves), 
Ranches, Concession 
Areas, Wildlife 
Management Areas

Village, town and city 
interfaces. High value 
assets that can be 
threatened by bush fires 
such as tourist facilities
Fire breaks, roads and 
trails

Protection of 
human life, 
property and high 
valued public 
assets 
Provision of 
strategic areas 
of fire protection 
advantage to 
reduce fire speed 
and intensity 

Meet relevant 
land management 
objectives in areas 
where Asset
Protection or 
Strategic Fire 
Advantage 
Zones are not 
appropriate

Bush fires 
exclusion 



Avoid the risk

Reduce the likelihood

Reduce the consequence

Share the risk

Retain the risk

7.0 BUSH FIRE RISK TREATMENTS

7.1 Risk Treatment Options

The purpose of treating risks is to reduce their likelihood and harmful consequences to the 
community and environment. This is achieved through a process of selecting and implementing 
risk treatment options that modify the characteristics of the hazard, the community or the 
environment.

There are a large number of possible risk treatment options. To implement all of them is not 
cost-effective or even possible. It is necessary to choose the most appropriate mix of risk 
treatment options. This chapter describes the bush fire risk treatment options considered by 
the Tsodilo enclave task force.

Assets which were of unacceptable risk were considered for treatment options using a 
landscape approach. If assets were listed in more than one category, then the treatment option 
had to be appropriate for each asset category. Selecting the most appropriate treatment option 
or options involved balancing the costs of implementing each option against the benefits 
derived from it. In general, the cost of managing risks needs to be commensurate with the 
benefits obtained. More than one treatment option could be assigned to the asset.

Treatment options can include one or more of the following for managing  of  bush fire risk:

Decide not to proceed with the activity likely to generate a bush 
fire risk. This option is relevant to future land use decisions.

Programs to reduce the number of bush fire ignitions

Programs to reduce the bush fire hazard and/or increase the 
resilience of community and environmental assets to bush fires.
Another party or parties share some part of the bush fire risk. This 
option includes sharing responsibility and community agreed fire 
management arrangements.

After risks have been changed or shared, there are residual risks 
that are retained. These residual risks will be managed by fire 
response strategies.



Notice of intention to burn off or burn firebreak

7.2 Risk Treatment Plan
Risk treatment plans are action plans that identify how the chosen treatment option is to be 
implemented. The risk treatments detailed in the sections below have been agreed to by the land 
owner or managers. The responsibility for implementation of the Bush Fire Risk Management 
Plan rests with the owners or occupiers of the land (land managers) on which the bush fire risk 
is situated. This imposes the responsibility on both public and private land managers.

A person who lights a fire for land clearance or burning any firebreak or in circumstances 
in which doing so would be likely to be dangerous to any property must give notice on the 
intention to light the fire. 

7.2.1 Avoid the Risk

7.2.2 Reduce the Likelihood

7.3.3 Reduce the Consequences

(a)  Reduce the Hazards

b) Use of appropriate fire regimes

Avoid the risk treatments means not proceeding with the activity likely to generate the bush 
fire risk. 

Reduce the likelihood means reducing the number of bush fires occurring. 

Reduce the consequences treatments means reducing the extent of losses from bush fires by 
reducing the bush fire hazard and /or increasing the resilience of assets to bush fires

Hazard reduction programs aim to reduce the severity of a bush fire, by reducing the amount of 
fuel available to burn during a bush fire. This makes the bush fire easier to control and reduces 
the level of bush fire damage to community and their assets. Hazard reduction burning is the 
most common way to reduce the bush fire hazard, as it is the most cost effective method 
available. However, other methods of hazard reduction such as slashing or mowing, ploughing, 
grazing or hand clearing are used when appropriate.

A fire regime is essentially the combination of fire frequency (usually measured by the number 
of years between fires – both wild and prescribed), fire intensity, and season of fire occurrence. 
To identify the fire regime of an area requires assessment of the above fire attributes over a 
long period of time (normally decades but in some cases centuries). In many areas an ‘adaptive 
management’ approach is used by land managers such that the fire regimes applied are 
determined from a combination of the best fire history and fire ecology information available. 



An inappropriate fire regime is considered to be one where (usually through the decisions or 
actions of humans) one or more of the fire attributes is occurring outside its historic range of 
variation for the area. Where such a change is allowed to continue, changes to the environment 
are likely to result. Examples of this include areas where prescribed fire is applied too 
frequently, areas where fire occurrence is reduced (through wildfire suppression and cessation 
of prescribed burning) such that fires are less frequent and more intense, and areas where the 
season of burning is changed.

(c)  Increase the resilience

Programs aimed at increasing the resilience of an asset aim to reduce the impact of a bush fire 
on assets by increasing the ability of assets to withstand and recover from a bush fire.



8.0 IMPLEMENTATION
The implementation of the Bush Fire Risk Management plan will be the responsibility of the 
Tsodilo Community Development Trust supported by Department of Forestry and Range 
Resources, Department of National  Museum and Monuments and the Ngamiland SLM Project. 
The Department of Forestry and Range Resources as the leading agency will provide technical 
assistance and overall coordination of fire management activities. However, all land owners 
with properties susceptible or threatened by bush fires are expected to develop and implement 
fire management strategies. The land owners, Government agencies, parastatals and other 
agencies are also required to implement the Annual Plan of Operations and report to the District 
Fire Management Committee on progress made with regards to fire management activities for 
their respective agencies. Refer to Annual Plan of Operations, Annexure 4.



9.0 MONITORING AND REVIEWING
An essential component of the bush fire risk management planning process is the monitoring 
and periodic review of the plan. Monitoring provides routine surveillance of actual performance 
for comparison with expected or required performance. Review involves periodic investigation 
of the current situation, usually with a specific focus.

This chapter describes how the bush fire risk management plan will be monitored and reviewed 
by examining:

Reviewing the plan

The Strategy will be reviewed as and when it is necessary, together with the bush fire risk management 
plan. For example, a review of the BFRMP may be necessary if there are changes in the BFMC area, 
organisational responsibilities or legislative requirements. There may also be changes to the bush fire 
risks due to changes in potential bush fire hazard or assets.

Following a major fire event, the BFRMP will be reviewed to assess if the results of the bush fire risk 
management process was appropriate. This review will consider the following questions:

The results of these reviews may lead to alterations in risk analysis, evaluation or treatment plans. 

If there are significant changes made to the BFRMP plan, then a revised draft bush fire risk management 
plan will be exhibited for a period of not less than 42 days during which time submissions are invited 
from the public. 

Example 



10.0 RESEARCH
The impact of regular and intense Bush fires on biodiversity remains unknown in the Tsodilo 
enclave, therefore research is needed to assess fire prone areas so that proper measures can 
be taken to assess the impact of the fire on biodiversity. Research and learning institutions will 
therefore need to play a major role in future decision making and management of fire and its 
impact on biodiversity. To monitor the effect of fire on vegetation, monitoring sites (in a range 
of habitats) will have to be established throughout the Tsodilo enclave. Each site will be marked 
and surveyed annually towards the end of the wet season in April. Photographs and vegetation 
community structure parameters will be collected and collated over time to establish trends.
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ANNEXURE 5
Tsodilo world heritage site protection plan

Red – Current Fuel Break, Purple – New Fuel Breaks, Yellow-Community/Site Facility, Cyan-Airstrip 

Location: Tsodilo Hills National Monument (18° 44.514’ S, 21° 44.224’ E)
Values at Risk: Cultural sites (cliff paintings), Community Campsites, Site facilities, 
local community property

   torches, sets of PPE.

   torches, sets of PPE.

FIRE SUPPRESSION ASSETS:

FIRE SUPPRESSION ASSETS:



after June 30th.  Shrubs should be isolated and very few within 10m of structures; 
trees should also be isolated with 3-5m between trees or groups of trees.

Ensure fire rings are in good shape.

rock formation to provide the potential to burnout from and keep fire contained to 
smaller area (purple lines).

     measures (keep vehicles out of tall grass, smoking only in vehicle or 1 m circle 
     cleared of burnable material), carry shovel/rake/bucket.

     or sand.  Feel the coals.

     Monument station as soon as possible.

    a day.  Provide radio/cellphone for communication, report fires/smokes spotted to 
    Department of Forestry and Range Resources.  If fires in the area staff more often 
    or for longer periods.  Develop a sight plan of know distances for visible features 
    from lookout.

     early  onset of dry conditions that lead to early season fire potential starting 
     late May.

     continuous pathways for fire to move towards painting.  

o Perimeter fire break – 25,200m (red line)
o Fire Break #1 – 248m (purple line)
o Fire Break #2 – 625m (purple line)
o Fire Break #3 - 1,014 (purple line)
o Fire Break #4 – 835m (purple line)
o Fire Break #5 – 520m (purple line)
o Administrative Site Fire Break – 895m (purple line)
o Community Fire Break – 7,419m (purple line)
o Propose to build a fire break around “Grand Child”, also to potentially 
                connect to existing perimeter fuel break
o Propose to build a fire break around the community, by using existing 
                fields and then creating new fuel break where necessary.

Fuels Management strategy: 

Public Awareness Strategy:

Fire Identification Strategy:



Prepare structures - close windows/doors, remove and window coverings and move 
any burnable materials from window (radiant heat can ignite this items).  Move any 
combustible materials (e.g. fire wood, fuel tanks, etc.) away from structures at least 
10m.
Vehicles – any vehicles left unattended should not be parked near burnable materials 
(e.g.  plants, wood).

   appropriately out of the area.

   firefighters should rally here or move to other safe areas

Fire Suppression Strategy:

Escape Route & Safety Zone:
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