
 

 

Background 

Fire constitutes, among other factors, an important modulator of savannas’ plant communities around 

the world. Individual species and functional groups within a community are differently affected by 

and responsive to various fire regimes.  

The modulation of plants by fire is being increasingly modified by changes in fire regimes caused by 

land use and global changes. In face of this scenario, Namibia has developed a long-term study 

conducted in Kavango since 1959 that serves as a successful framework for studies yet to be 

conducted in Brazil to assess the impact of different fire regimes on growth, functional traits and 

succession patterns in different biomes and ecosystems. The use of experimental plots, different 

treatments and burning seasons may provide valuable results to better understand species responses 

to fire dynamics in Brazil, which is facing several environmental problems caused by altered fire 

regimes. While the experiment in Namibia has been successfully managed, to date no assessment as 

the one being proposed in this study has been performed. 

In parallel, a fire management software called “Ignite” has been developed in Brazil to provide agile 

management techniques to administer tasks and teams. This business intelligence tool will facilitate 

data analysis and present actionable information to help managers and other end-users to make 

informed management decisions. “Ignite” will access and examine datasets on how fire regimes are 

influencing biodiversity, gaining valuable insights about fire management decisions and 

conservation, presenting their results in analytical reports, summaries, graphical panels and maps, 

hence providing users with detailed information on the state of fire in each target area. This tool can 

be easily applied in other savannas and provide managers with important information to improve the 

Namibian National Fire Management Policy. 

Rationale 

This Project is complementary to at least four major projects implemented in Brazil: long-term 

ecological studies focusing on climate change and biodiversity (CNPq/LTER); biodiversity 

monitoring program (PPBio/MCTIC); fire management software development (IBAMA/CNPq); and 

bee pollinator crisis (Cyted-Spain). On the Namibian side, the proposed project complements the 

work on long-term biodiversity research nodes (LTER) focusing on resilience and adaptability of 

ecological systems, fire management and ecology, vegetation composition and biodiversity in the 

context of climate change (OPTIMASS Project), range lands and bush encroachment that destroys 

biodiversity and explicitly considering the role of plant physiology and soil-digging animals. 

Namibian studies are more recent. As such, the project brings together two geographically distinct 

groups that have been working on very similar functional questions and objectives.  

Instead of working on these questions separately, the proposed project provides a unique opportunity 

to join efforts to learn from each other, filling up gaps and opening new perspectives to generate new 

knowledge, hypotheses and innovations involving biodiversity and fire management. Regional 

findings could become more global, with the potential to reach other countries facing similar 
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questions. The longer-term goal of facilitating student and professor exchanges and developing a 

graduate joint program will amplify collaboration from the local to the global level. 

Goal and Objectives 

The goal of this Project is to foster long-term cooperation between the University of Namibia 

(UNAM, Namibia), the Federal University of Minas Gerais (UFMG, Brazil) and the Namibia 

University of Science and Technology (NUST, Namibia) to improve knowledge about the effects of 

fire on biodiversity and ecosystem functioning in the southern hemisphere, with a view to informing 

decision-makers about proper fire management strategies. 

The immediate objectives to which the small-scale funding contributes are as follows: 

• Objective 1: To map the history of fire in the two target sites, in Namibia and Brazil 

respectively, in order to account for present biodiversity, remaining plant functional traits, 

and reverberation in other trophic level biodiversity. 

• Objective 2: To assess 1) the functional diversity, composition, and phylogeny of woody 

plant species in different fire treatments; 2) insect diversity (a proxy for biodiversity) in 

different fire treatments and their relations with plant functional types; and 3) the impact of 

fire on soil physical and chemical properties, particularly carbon stock. 

• Objective 3: To assess the use of tree rings and earth observation as a means of monitoring 

climate changes, based on the correlation of ring width growth and precipitation. 

• Objective 4: To propose new tools to manage fire and promote biodiversity. 

Activities 

The activities to be carried out by UNAM, in collaboration with the partners mentioned above, and 

with the support provided under this Agreement are the following: 

• Activity 1: Design a study: The design of the proposed study will be similar to that of the 

Makambu Fire Trial Station, located in Kavango West, Namibia. As such, the experiment 

will have five different burn regimes (i.e. prescribed seasonal fires) with 25 replicates (five 

replicates per regime, each of which approximately 10,000 m2 in size). Plots of similar 

dimensions and similar fire frequencies will be identified using fire products derived from 

remote sensing in Serra do Cipó, Minas Gerais, Brazil, which is at a similar latitude to allow 

for comparisons. 

• Activity 2: Conduct sampling-related activities: Sampling will be conducted jointly by 

members from all institutions (i.e., during exchange visits) conditioned on developments 

regarding the pandemic restrictions. Within each plot, samples will be taken from the 

vegetation, soil, and insect population: 

o All plant data will be collected in each of the 25-fire plots. Tree growth rings will be 

sampled using tree discs.  

o For soil, a single composite sample will be collected per plot to investigate the level of 

damage to below-ground biomass.  

o Ground insects (a proxy for biodiversity) will be sampled with traps placed along a 100 

m line transect for three consecutive days. 



 

• Activity 3: Analyze samples and data from study: The study will allow for the mapping of the 

history of fire in the two target sites in order to account for present biodiversity, remaining 

plant functional traits, and reverberation in other trophic level biodiversity. Additional 

information such as remote sensing and fire frequency data obtained from the Brazilian 

Institute for Space Research, will be cross-linked with plant functional traits to understand 

the fire-plant community relationship. Within each plot, assessments will be made during 

exchange visits on vegetation composition, size and functional traits, as well as soil and 

insects: 

o All plant data will be analyzed to assess survival, regeneration by sprouting, seed 

germination in the short term, and changes in population structure. Tree growth rings will 

be analysed by optical microscopy and WinDendro software to ascertain the frequency 

of fires and provide information on how trees respond to them.  

o Tree rings will also be used to monitor climate variation by comparing tree ring width 

with precipitation trends. This will enable us to evaluate how climate has varied over the 

life of the tree and also to indicate how sensitive particular species are to regeneration in 

fire affected regimes in varying climate regimes. 

o Soils will be analysed for soil nutrients. Data will be correlated with vegetation 

composition and biodiversity. 

o Ants and bees will be categorized and identified to species level by using the proper 

insect identification guide.  

o “Ignite”, the fire management software that was developed in Brazil to provide agile 

management techniques to administer tasks and teams, will be introduced in Namibia. It 

will support the identification of areas susceptible to inappropriate fire regimes, helping 

to guide management decisions. 

• Activity 4: Prepare documents as specified in Outputs 3, 4 and 5 below: These include policy 

briefs, a press release regarding the achievements of the project, and roadmap for the long-

term cooperation between the partner universities in Namibia and Brazil. At the end of the 

study, a final report will be published with the aim to reach the general public. Scientific 

information will also be promptly translated to reach both politicians and stakeholders. 

Furthermore, a press release on the main achievements of the project will be prepared, at least 

one scientific paper to be submitted to an international journal will be produced. 

Planned Outputs  

The expected outputs are as follows: 

• Output 1: Design of a study involving the effects of different fire regimes in Namibia and 

Brazil, including maps of the experimental plots and sampling protocols. The study design 

shall include details of the mitigation and safeguard measures to be established in order to 

minimize any potential negative impacts of the fire experiments (i.e., different fire 

frequencies) on biodiversity as well as the project approach for compensating for their 

residual impacts. 

• Output 2: Populated database with data collected during sampling-related activities. 



 

• Output 3: At least one draft scientific report with a view to publishing it in a peer-reviewed 

journal (e.g., response of vegetation, soil and insects to different fire regimes; comparisons 

of tools to monitor climatic fluctuations on plants). 

• Output 4: Two policy briefs, including guidelines on fire management, one for each partner 

country. 

• Output 5: A press release regarding the main achievements of the Project. 

• Output 6: Development of a broader long-term ecological project proposal based on the study 

findings, including a road map for the cooperation between partners institutions, such as the 

possibility of creation of a joint academic program. 

Expected Outcomes 

The expected outcomes are as follows: 

• Outcome 1: The changes provoked by prescribed fires ignited at different times of the year, 

March and April, with and without branch against tree, June to July, October to November in 

addition to absence of fire on biodiversity, namely plants (traits, composition, demography 

and structure), insect populations, and ecosystem functions (i.e. a reduction in ecosystem 

structure and processes due to lower or no nutrient recycling in  plots burned during the hot 

season vis-a-vis the cold dry season)  are recorded. 

• Outcome 2: Hypotheses on fire impact on vegetation and insect composition, structure and 

diversity are tested, and global hypotheses on fire impact on tropical savannas are further 

developed. 

• Outcome 3: In future scenarios where fire occurrence is expected to increase, modeling of 

the ecosystems and their biodiversity is developed. 

• Outcome 4: Project participants acquire new knowledge and skills regarding sampling 

techniques, technologies and analytical skills; stakeholders making use of fire as a 

management tool (local communities, governmental and non-governmental agencies, and 

conservancies) benefit from the research findings and the policy and fire management tools 

developed by the Project. 

• Outcome 5: At least two Namibian postgraduate students and early career scientists are 

trained in the several subjects which are part of the Project, including analysis in R, remote 

sensing for analysis of impact of fire on vegetation, and Ignite software. Undergraduate 

ecology class will also benefit during the experts’ exchange visits. 

• Outcome 6: The proposed study provides the basis for a solid larger collaborative project on 

the subject, stimulates joint publications among team members and fosters new collaborations 

with other countries. 

 

 

 

 

 

 

 



 

Schedule of Activities 

Dates Activity Brief Description 

May – June 2021  Activity 1 Study design (e.g., download and processing remote 

sensing fire products such as the MODIS burned area) 

June – September 2021 Activity 2 Sampling-related activities including training on 

analysis tools to be used during data analysis (i.e., R 

for spatial data analysis) 

July – October 2021 Activity 3 Analysis of samples and data 

July – November 2021 Activity 4 Collaborative drafting of Reports/Outputs 3 to 5 (i.e., 

literature review, drafting of manuscripts and press 

releases) 

Management and Coordination 

The lead institution is UNAM. The implementation of the Project is co-chaired between the 

institutions. 

Roles and Responsibilities of the Technical and Scientific Cooperation Partners 

Under the leadership of UNAM, the activities of this Project will involve the following institutions: 

UNAM (Namibia), the Federal University of Minas Gerais (Brazil), and the Namibia University of 

Science and Technology (Namibia). 

Cooperation will be carried out along the following lines: 

• UNAM (Namibia): 

o UNAM main role is to coordinate the overall implementation of the project. This ranges 

from administrative tasks (e.g., report writing) to coordination of field expeditions (e.g., 

hiring of vehicles) and outputs (e.g., writing of manuscripts).   

o Scientifically, UNAM will take the leading role in respect to vegetation and bio-physical 

assessments. 

• Federal University of Minas Gerais (UFMG) (Brazil): 

o The UFMG main role will be to lead the development of a study design based on remote 

sensing fire products and assessment of insects’ diversity. This will include developing 

the necessary training material for capacity building of fellow team members. For 

example, this will include training in the use of R for ecological data analysis. 

• Namibia University of Science and Technology (NUST) (Namibia):  

o The main role of the team from NUST will be to lead on assessing the use of tree rings 

and earth observations as a means of monitoring climate changes. This will include 

drafting sampling protocols through to data analysis as well as the training of fellow team 

members on the use of these techniques.  


