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FOREWORD OF THE MINISTER 
 
 

Forest ecosystems provide critical services to Namibia and the Namibian people. Forests are home to 

valuable, rare and endemic species and sequest carbon from the atmosphere regulating the global 

carbon cycle and contributing to climate change mitigation. In addition, forests stabilise water bodies 

and conserve soil to prevent land degradation and desertification thereby mitigating risks of natural 

disasters such as floods and drought. Forests have an important cultural value for communities in our 

country and can contribute to sustainable development and poverty eradication by carefully using 

forest resources to create an income.  

 

Protecting forests is vital to the wellbeing of people and the environment and an important element 

in achieving Namibia’s commitments for biodiversity conservation and the mitigation of climate 

change under the United Nations Convention on Biological Diversity, the UN Framework on Climate 

Change and the Paris Agreement as well as the UN Convention on Combatting Desertification. The 

Government of Namibia has put emphasis on the importance of forest for sustainable development 

by making the rehabilitation of woodlands and the decrease in deforestation specific targets within 

our Vision 2030 for the country’s development. 

 

The Zambezi State Forest Reserve has rich biodiversity and many endemic plant and animal species 

worth protecting. It lies at the heart of the Kavango Zambezi Transfrontier Conservation Area (KAZA 

TFCA) and serves as a critical corridor for the movement of species through the signatory countries 

creating interconnectivity among protected areas within its realm. Degradation and overexploitation 

of the forest leads to the loss of habitat of rare and endangered species and inhibits conservation of 

the KAZA TFCA landscape.  

 

Although the area has been considered a state forest since the 1960s, no official declaration document 

has been found. This Integrated Forest and Wildlife Management Plan was prepared with the 

intention to gazette the area as a State Forest Reserve in the Zambezi region according to the Forest 

Act (Act No. 12 of 2001) to manage “forest resources of national importance or to preserve the 

ecosystems and other components of biological diversity” (Section 13(2a) of the FA). 

 

The management of a forest of national and international importance must be based on an Integrated 

Management Plan, which considers the complex interaction of forest resources, wildlife, and people, 

their inherent interlinkages and inter-dependencies. Due to these inter-dependencies, this Integrated 

Management Plan makes provision for the sustainable use of forest resources and wildlife to enhance 

livelihoods, alleviate poverty and create sustainable economic development. 

 

The Integrated Forest and Wildlife Management Plan of the Zambezi State Forest Reserve sets out the 

objectives, strategies and interventions for the management and development of the Zambezi State 

Forest Reserve. As such, it represents the policies and intentions of the Ministry of Environment, 

Forestry and Tourism (MEFT) on how the reserve should be managed. 
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State Forest’s neighbours, Traditional Authorities, line Ministries, Regional Councils, conservancies, 

private sector, tourists, contractors, organisations, institutions, parastatals, researchers and any entity 

or individuals dealing with the State Forest Reserve must ensure that actions and decisions relating to 

this reserve are in accordance with the Integrated Management Plan. In addition, specific rules and 

regulations in accordance with the respective legislation will apply. 

 

The Ministry of Environment, Forestry and Tourism looks forward to working with all stakeholders to 

implement this Integrated Forest and Wildlife Management Plan, the first of its kind, and maintain a 

healthy forest for the benefits of Namibia’s environment and people today and in the future. 

 

 

 

Hon. Pohamba Shifeta  

 

Minister of Environment, Forestry, and Tourism 
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PREFACE  
 
 

Globally, forests are home to around 80% of terrestrial biodiversity. They provide habitat and shelter 

to plants and animals for a variety of species, many of which cannot survive in other ecosystems with 

different climatic conditions. Thus, it is important to conserve our forests as habitats and for the 

services it provides to ensure the protection of our natural heritage for future generations. 

 

The movement of the Directorate of Forestry into the Ministry of Environment, Forestry and Tourism 

in 2020 makes it easier to institutionally manage and implement the natural synergies between the 

conservation of forests and the conservation of ecosystems, habitats and wildlife. Therefore, under a 

single ministry, forest resources can be better restored and developed to benefit communities that 

depend on forest and wildlife resources for their livelihoods.  

 

The Ministry of Environment, Forestry, and Tourism (MEFT) aims to manage, restore and sustainably 

develop the land and natural resources of the Zambezi State Forest Reserve as a regionally significant 

protected area. Activities in the reserve should be appropriate to achieving a balance between 

protection, recreation and sustainable utilization of forest resources. The activities will also ensure 

that the Forest’s assets are passed on to future generations in productive, diverse, aesthetically 

attractive and healthy condition. 

 

This Integrated Forest and Wildlife Management Plan for the Zambezi State Forest Reserve thus 

provides strategic guidance to restore and develop the resource base. It will be the basis for 

management decisions and used to develop concrete work packages to implement sound 

management practices. The Zambezi State Forest Reserve will be the first of its kind and management 

must constantly be improved and refined based on improved monitoring and research, institutional 

learning and adaptive management.  

 

This management plan was developed through a consultative process involving the MEFT, local 

communities and other stakeholders. It provides a background of the Zambezi State Forest Reserve, 

its biophysical and socio-economic features, as well as an identification of the main threats to the 

State Forest ecosystem. This overview directly informs the plan’s four main management objectives: 

(1) sustainable management and forest restoration, (2) enhancing regional conservation efforts, (3) 

supporting biodiversity conservation and wildlife movement through the KAZA landscape, and (4) 

ensuring nature-based and community benefits. A zonation plan is proposed for implementation of 

key interventions, as well a detailed approach for local community participation in forest 

management. 

 

 

 

 

 

 

 

 



  v 

The Ministry of Environment, Forestry and Tourism would like to thank all its staff members, partners 

and stakeholders who participated in developing this management plan. 

 

 

 

 

Teofilus Nghitila 
 

Executive Director 

 
  



  vi 

 

 

1. INTRODUCTION 1 

 

2. OVERVIEW 4 

 

3. BIOPHYSICAL DESCRIPTION 8 

 3.1. Flora 9 

 3.2. Fauna 15 

 

4. PEOPLE AND THEIR LIVELIHOODS 19 

 4.1. Communities 19 

 4.2. Livelihoods and Economic Activities 22 

 4.3. Tourism 23 

 

5. THREATS 25 
 

6. VISION, OBJECTIVES AND DEVELOPMENT PROCESS 34 

 

7. MANAGEMENT OBJECTIVES 40 

 7.1. Objective 1: Restoration 41 

 7.1.1. Forest Landscape Restoration 42 
 Silvicultural Measures 45 
 Removal of Unwanted Species 50 
 Fire Management 51 

 7.1.2 Improved Land Care 54 

 

 7.2. Objective 2: Biodiversity Conservation 55 

 7.2.1 Species Protection 55 
 Species Specific Management 56 
 Wildlife Reintroduction 61 

 7.2.2 Habitat Management 61 
 Mammal Habitat Requirements 62 
 Bird Requirements 65 
 Pollinator Support 66 

 

 7.3 Objective 3: Regional Conservation 67 

 7.3.1. Connectivity 68 

 7.3.2 Communication 74 
 Transboundary Communication and Collaboration 74 
 Regional Communication 75 

 7.3.3 Tourism 76 

 

 

 

TABLE OF CONTENTS 



  vii 

 7.4 Objective 4: Nature-Based Economies 78 

 7.4.1 Concessions 79 
 Harvesting of Wood-Based Resources 79 
 Harvesting of Non-Timber Forest Products 82 
 Harvesting of Game 88 
 Grazing 90 

 7.4.2 Payment for Ecosystem Services 90 
 Biodiversity Credits 90 
 Carbon Credits 91 

 

8. ZONATION PLAN 92 

 8.1 Context and Methods 92 

 8.2. Management Zones and Spatial Blocks 95 

 8.2.1. Western Block 99 

 8.2.2. Central Block 100 

 8.2.3. Eastern Block 102 

 

9. SUPPORT TO NEIGHBOURS 105 

 9.1. Subsistence Use of Natural Resources 105 

 9.1.1 Use to Wood Resources other than Timber 106 
 Poles 107 
 Firewood 107 

 9.1.2. Use of Non-timber forest products (NTFPs) 107 
 Thatching Grass 108 
 Medicinal Plants 108 
 Fruits 108 
 Crafts 109 

 9.2 Support to Adjacent Communities 111 

 9.2.1 CBNRM Support 111 

 9.2.2 Agroecological Production 113 
 Conservation Agriculture 113 
 Agroforestry 114 

 9.2.3 Human-Wildlife Conflict Management 115 

 9.3 Co-Management & Benefit Sharing 117 

 

10. IMPLEMENTATION OF THE PLAN 120 

 10.1 Management Authority (MA) 120 

 10.2 Law Enforcement and Crime Prevention 121 

 10.3 Controlling Mechanisms 122 

 10.4 Stakeholders 123 

 10.5 Financing 124 

 10.6 Adaptive Management  125 

 10.7 Monitoring  121 

 Monitoring IFWMP Implementation 126 
 Resource Monitoring 127 
 Spatial Monitoring and Reporting Tool (SMART) 128 

 



  viii 

11. DURATION & UPDATING 129 

 

12. BIBLIOGRAPHY 130 

 

ANNEX 136 

  

file://///Users/mirjastoldt/Desktop/Integrated%20Forest%20and%20Wildlife%20Management%20Plan%20Zambezi%20SFR_FINAL.docx%23_Toc41583910


  ix 

  

 

AAC    Annual Allowable Cut 

ABS   Access and Benefit Sharing 

BA   Burnt Area 

CA   Conservation Agriculture 

CBNRM   Community-Based Natural Resource Management 

CBO   Community-Based Organisations 

CC   Communal Conservancy 

CF   Community Forest  

C/CF   Conservancy and Community Forest  

CITES    Convention on International Trade in Endangered Species 

CLB   Communal Land Board 

CLRA   Communal Land Rights Act 

DC   Devil’s Claw 

DBH   Diameter at Breast Height 

DoF   Directorate of Forestry  

DSS   Directorate of Scientific Services 

DWNP   Directorate of Wildlife and National Parks 

EPL   Exclusive Prospecting License 

FA   Forest Act  

FAO   Food and Agriculture Organisation 

FMC   Forest Management Committee (Community Forest) 

FLR   Forest Landscape Restoration 

GEF   Global Environment Facility 

ha   Hectare 

HWC   Human Wildlife Conflict 

IDP   Integrated Development Plan 

HWCSRS  Human Wildlife Conflict Self-Reliance Scheme  

IBBAs   Important Bird and Biodiversity Areas 

IFWMP   Integrated Forest and Wildlife Management Plan  

INP   Indigenous Natural Products 

IRDNC   Integrated Rural Development and Nature Conservation 

IRLUP   Integrated Regional Land Use Plan 

IUCN   International Union for the Conservation of Nature 

KAZA (TFCA)  Kavango-Zambezi Transfrontier Conservation Area 

KBAs   Key Biodiversity Areas 

LIST OF ACRONYMS 



  x 

LC   Least concern  

MA   Management Authority 

MAWF   Ministry of Agriculture, Water and Forestry (before 2020)  

MET   Ministry of Environment and Tourism (before 2020) 

MEFT   Ministry of Environment, Forestry and Tourism (as of 2020) 

MoU   Memorandum of Understanding 

NACSO   Namibian Association of CBNRM Support Organisations 

NAD   Namibian Dollar 

NBRI   National Botanical Research Institute  

NbS   Nature-based Solutions 

NBSAP II  Second National Biodiversity Strategy and Action Plan 

NCO    Nature Conservation Ordinance 

NP   National Parks 

NTFP   Non-Timber Forest Product 

NUST   Namibia University of Science and Technology 

PA   Protected Area 

PES   Payment for Ecosystem Services 

PPO   Producer and Processor Organisations 

RA   Resource Assessment 

RC   Regional Council 

SF   State Forest 

SFR   State Forest Reserve 

SLM   Sustainable Land Management 

SMART   Spatial Monitoring and Reporting Tool 

TA   Traditional Authority 

TIF   Tagged Image File format 

UNAM    University of Namibia 

VDC    Village Development Councils 

WDA   Wildlife Dispersal Area 

WWF   World Wildlife Fund 

  



  xi 

 

Fig. 1 
Frequency of required revision for the different sections of the Integrated Forest and 
Wildlife Management Plan of the State Forest Reserve 

3 

Fig. 2 Zambezi region proposed conservation map in IRLUP 2015 4 

Fig. 3 Wildlife corridors in the KAZA TFCA 5 

Fig. 4 Historical map of the State Forest extent 6 

Fig. 5 Land cover map of the SFR, Zambezi Region, 2020 9 

Fig. 6 Land cover types in %, Zambezi Region, 2020 10 

Fig. 7 Tree composition in the State Forest Reserve 12 

Fig. 8 Settlements, constituencies and CBNRM areas around the State Forest Reserve 19 

Fig. 9 Tourism Focus Points of the Zambezi IRLUP 2015 23 

Fig. 10 Number of poached elephants in Namibia 2013 - 2019 25 

Fig. 11 Sightings of domestic livestock during the aerial survey of the Zambezi Region in 2019 26 

Fig. 12 
Human activity and settlement within the State Forest Reserve observed during the 
2019 aerial survey 

26 

Fig. 13 
Registered and pending / unknown status of land rights and areas cleared for cropping 
and local level corridors in 2020 

28 

Fig. 14 Cumulative area burnt in the State Forest based on Landsat TIF images 31 

Fig. 15 Degradation stages in the SFR 32 

Fig. 16 IUCN principles for forest landscape restoration 35 

Fig. 17 Hierarchy of the management plan 36 

Fig. 18 State Forest ecosystem – a systematic analysis. 37 

Fig. 19 Objectives, Strategies and Interventions alignment 38 

Fig. 20 Restoration factors in the SFR 41 

Fig. 21 Intervention logic for Objective 1 42 

Fig. 22 Tree distribution and volume distribution of Baikiaea plurijuga in the SFR 46 

Fig. 23 Population of Baikiaea pluriuga in number of stems per DBH class 46 

Fig. 24 Tree distribution and volume of Pterocarpus angolensis in the SFR 48 

Fig. 25 Distribution of Burkea africana and Terminalia sericea in the SFR 48 

Fig. 26 Fire sensitivity of trees species 52 

Fig. 27 Intervention logic for Objective 2 55 

Fig. 28 Intervention logic for Objective 3 67 

Fig. 29 Map of the KAZA TFCA 68 

Fig. 30 Key wildlife corridors, Zambezi IRLUP (2015) 70 

Fig. 31 Wildlife dispersal areas in and around Zambezi Region (KAZA 2020) 72 

LIST OF TABLES AND FIGURES 



  xii 

Fig. 32 Kwando Elephant Corridors 72 

Fig. 33 Map of wildlife corridor blocks in Zambezi (Naidoo et al., 2018) 73 

Fig. 34 Communication Strategy 75 

Fig. 35 Participation and Community Impact 76 

Fig. 36 Intervention logic for Objective 4 78 

Fig. 37 Approach to identifying and mitigating threats to NTFP resource sustainability. 82 

Fig. 38 Proposed Zonation Map 97 

Fig. 39 Map of proposed management zones. 98 

Fig. 40 Tree and volume distribution of Baikiaea plurijuga in the Western Block 99 

Fig. 41 Zonation in the Western Block 99 

Fig. 42 Tree and volume distribution of Pterocarpus angolensis in the Central Block 100 

Fig. 43 Zonation in the Central Block 101 

Fig. 44 Tree distribution of Burkea africana in the Eastern Block 102 

Fig. 45 Zonation in the Eastern Block 103 

Fig. 46 Current and potential future CBNRM areas in the vicinity of the SFR 112 

Fig. 47 Dwellings around the SFR, NACSO 2020 from 2011 census 112 

Fig. 48 Conservation Agriculture system 113 

Fig. 49 Envisaged Management Authority 121 

Fig. 50 Controlling mechanisms to be implemented 122 

Fig. 51 Adaptive Management Cycle 125 

Fig. 52 Integrated Forest and Wildlife Monitoring Framework 127 

Fig. 53 Uses of tools for terrestrial monitoring 128 
 

Table 1 Vegetation types in the State Forest Reserve  11 

Table 2 Selected Important Trees and Shrubs of the State Forest Reserve 14 

Table 3 Species occurrence confirmed by camera traps in the Zambezi State Forest 16 

Table 4 Objectives and long-term impacts of SFR management 40 

Table 5 Trees and shrubs identified in the screening process 43 

Table 6 Landscape level restoration interventions for key species 45 

Table 7 Fire regimes and potential damages 52 

Table 8 Fire management regimes by tree species based on Geldenhuys, 1995 52 

Table 9 Screening of key tree and shrubs species for Biodiversity Conservation 57 

Table 10 Herbaceous plants relevant for Biodiversity Conservation 58 

Table 11 Small mammals only occurring in the State Forest in Namibia 59 

Table 12 Key bird species in the SFR 60 



  xiii 

Table 13 Key large mammals in the SFR 63 

Table 14 Management strategies for key mammal species 63 

Table 15 Key bird species in the SFR 65 

Table 16 Potential value of deadwood resources in the State Forest 80 

Table 17 Availability of Terminalia sericea for pole harvesting 81 

Table 18 Annual allowance cut calculations for poles 81 

Table 19 Manketti oil production from the SFR 86 

Table 20 Prices per animal for trophy hunting 88 

Table 21 Land use compatibility matrix for the SFR 94 

Table 22 Management Zone descriptions 96 

Table 23 Zonation categories relevance to Strategic Objectives 96 

Table 24 Blocks’ dominant management focuses 98 

Table 25 Management interventions for the Western Block 100 

Table 26 Management interventions for the Central Block 102 

Table 27 Management interventions for the Eastern Block 104 

Table 28 NTFPs Harvesting Calendar 109 

Table 29 Quotas and rules to be applied for subsistence harvesting of NTFPs 110 

Table 30 Benefit access and sharing by block 118 

Table 31 Stakeholders and their roles in the SFR 123 
 

Box 1 Selected forest landscape restoration principles, IUCN FLR guidelines (2018)   42 

Box 2 Relevant Techniques from FLR initiatives for the SFR 44 

Box 3 Preliminary principles for sustainable rangeland management in and around the SFR 54 

Box 4 Promoting Transboundary Communication and Cooperation 74 

Box 5 Safeguards Measures for Harvesting of Woody Produce in the SFR 79 

Box 6 Thatching Grass - Sustainable Harvesting Recommendations   84 

Box 7 Devil’s Claw Sustainable Harvesting Principles 85 

Box 8 Safeguarding for the Harvesting of Manketti and Manketti VC Development 87 

Box 9 Key Statements Guiding Zonation 92 

Box 10 Human-Wildlife Conflict Management Measures (KAZA, 2016) 116 

Box 11 
Guidelines for the development of a procedure integrating Adaptive Management in the 
MA organizational structure 

126 



 INTRODUCTION IFWMP State Forest Zambezi Region 2020 
 

  1 

1. INTRODUCTION  

 

Forest Management Plans used to focus on a single critical objective to simplify operations. By focusing 

on one objective – such as managing timber resources or a water catchment – other aspects were 

inherently addressed. The recognition that forests entail multiple dimensions of human engagement 

shifted the focus to the multitude of ecosystem services forests provide. As a result, forest 

management has shifted from managing for a single objective (often wood production) to an 

ecosystem-based approach to incorporate the production of multiple outputs into forest management 

decisions. In Namibia, the Forest Act No. 12 of 2001 (FA) adopts this wider scope.  

 

The aim of forest management is described as the following “The purpose for which forest resources 

are managed and developed, including the planting of trees where necessary, in Namibia is to 

conserve soil and water resources, maintain biological diversity and to use forest produce in a way 

which is compatible with the forest’s primary role as the protector and enhancer of the natural 

environment” (Section 10.1 of the FA).  

 

This document presents the Integrated Forest and Wildlife Management Plan (IFWMP) for the State 

Forest Reserve within the legal framework of the Forest Act No. 12 of 2001 including amendments. 

References to the Nature Conservation Ordinance No. 4 of 1975 are embedded and specific provisions 

for forest and wildlife management are made under their relevant laws and policies. Under this 

framework, the purpose of a State Forest Reserve is to manage “forest resources of national 

importance or to preserve the ecosystems and other components of biological diversity” (Section 

13(2a) of the FA). The long-term vision for the State Forest in the Zambezi region was developed in light 

of this definition. 

 

In addition, this management plan aims to justify the gazettement of the area as a State Forest Reserve 

due to its importance for surrounding communities, all Namibians, the KAZA Transfrontier 

Conservation Area and its ecosystem function as a host of a plethora of rare or endemic species. This 

aim is in line with the Namibian Constitution which promotes and maintains the welfare of the people 

by adopting policies promoting the “maintenance of ecosystems, essential ecological processes and 

biological diversity of Namibia and the utilisation of living natural resources on a sustainable basis 

for the benefit of all Namibians, both present and future...” (Article 95(l) of the Constitution of the 

Republic of Namibia).  

 

The State Forest is an islet of forest in a region that forms the transition from moist savanna in the 

South, deserts to the Southwest and the larger dry and gradient denser woodlands belts that extends 

to Central and Eastern Africa. It is home to a rich fauna and flora, and a key connector of KAZA. The 

management of this area thus requires an approach that appreciates and enhances the diversity and 

richness created by the unique position between different biomes. Interventions and strategies must 

be carefully planned and focus on the relevance of the SFR for Namibia and the broader KAZA 

landscape.    
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This Integrated Forest and Wildlife Management Plan for the State Forest Reserve in Zambezi includes 

an overview of the area, its biophysical and socio-economic features, as well as an identification of the 

main threats to the State Forest ecosystem. This overview directly informs the Vision, Objectives based 

on principles and approaches of this plan (Section 6), leading to the establishment of four main 

management objectives: (1) restoration, (2) biodiversity conservation, (3) regional conservation and 

(4) nature-based economies. This is followed by strategies including a zonation plan that informs the 

implementation plan for the IFWMP and a detailed approach for local community participation in forest 

management. The interventions under each strategy are a realistic set of activities given resource 

constraints and various trade-offs. The management interventions focus rather on broader concepts and 

must be narrowed down to more concrete actions in work packages.  

This integrated management plan, the first of its kind in Namibia, has been prepared in line with current 

ecosystem thinking. The challenge is now to address a multitude of objectives in resource constrained 

environments. Tools for increasingly complex modelling and valuation of products and environmental 

services that forests provide exist. Trade-offs or compromises must be made to implement a desired and 

manageable set of management objectives. It is beyond the scope of this plan to incorporate such 

complexity. However, to honour the inclusive and holistic intention and spirit of Namibia’s national forest 

management aims, we present this first management plan as a foundation for future management based 

on iterative reviews and monitoring processes. The underlying aim of this plan is to create an 

understanding of the ecosystem and its functionality. Future decision-making will require a more robust 

knowledge supported by more detailed information.  

The Plan introduces an adaptive management approach to learn from experiments, experiential decision-

making as well as monitoring and evaluation to improve management. Data deficiencies are 

acknowledged and should be eliminated by systematically identifying gaps and considering data 

collection, research and monitoring in future management actions to fill these gaps and improve our 

holistic understanding of the State Forest Reserve.  

Although the implementation of this Plan is envisaged for the period 2020-2030, adaptive management 

will require different review timelines for the different elements of this Plan. The basic information 

presented in the initial five sections are static and can be reviewed at longer intervals in response to 

substantial changes in the State Forest Reserve. The management strategies under each objective and 

key approaches to implement them should be reviewed several times throughout the implementation 

period of the Plan. Finally, the work packages defining concrete interventions are a dynamic document 

and should be regularly reviewed and updated when new issues arise, priorities shift and/or when 

management resource availability changes. 
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Fig. 1 Frequency of required revision for the different sections of the Integrated Forest and 
Wildlife Management Plan of the State Forest Reserve. 
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2. OVERVIEW  

Area and Regional Setting  

The State Forest Reserve in the Zambezi region - previously referred to as the Caprivi State Forest - is 

located in the far North-East of Namibia. It lies North of the main B8 road and shares its Northern border 

with Zambia. It stretches West to East from the small town of Kongola for about 100km before nearly 

reaching Katima Mulilo. In its current extent, the SFR covers an area of 142 162 ha (Mendelsohn & 

Roberts, 1997).  

Before independence, the SFR was not accessible to the public as it was used as a military area and for 

timber extraction. As a result, the area is sparsely populated with abundant wildlife. It is the only vast 

Baikiaea woodland in Namibia and represents, despite ongoing degradation, an important habitat for a 

number of rare plant and wildlife species such as the Giant Euphorbia, Crested Guineafowl that was 

considered extinct, and the endangered African Wild Dog amongst others. 

The SFR is in the heart of the Kavango-Zambezi Transfontier Conservation Area (KAZA TFCA) and serves 

as a vital migration corridor for various animal species through the KAZA landscape. 

 

The KAZA TFCA, established in 2011, is a SADC conservation and development programme of the 

governments of Angola, Botswana, Namibia, Zambia and Zimbabwe with the vision to establish a world-

class transfrontier conservation area and tourism destination in the Okavango and Zambezi River Basin 

regions to promote sustainable development. With nearly 520,000km², the KAZA TFCA is the largest 

transfrontier conservation area in the world. It comprises more than 20 National Parks, 85 Forest 

Reserves, 22 Conservancies, 11 Sanctuaries, 103 Wildlife Management Areas and 11 Game Management 

Areas (see Fig. A5.1 in Annex 5.1).  

 

 

Fig. 2 Zambezi region proposed conservation map in IRLUP 2015. 
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One of the ecological objectives of the KAZA TFCA is to re-establish seasonal wildlife migration routes 

and improve the interconnectivity among protected areas in the TFCA. Ecologically the SFR is linked to 

the KAZA landscape and accommodates three wildlife corridors connecting the area to neighbouring 

Zambia and Botswana. The SFR is located within the Kwando Wildlife Dispersal Area (WDA), the most 

important of the six WDAs identified in the KAZA Master Integrated Development Plan (IDP). WDAs are 

corridors and dispersal areas through which wildlife has moved for centuries. They offer critical linkages 

between Protected Areas (PA) across the KAZA TFCA landscape, as shown in the map below:  

 

 

One of the socioeconomic / political objectives of KAZA is to increase economic opportunities, particularly 

for the local communities who bear the opportunity cost of interacting with wildlife, by expanding the 

wildlife-based economy into agriculturally marginal areas. This requires creating benefits for local 

communities.  

 

 

 

Background: Wildlife Corridors (Sikopo 2019) 

Wildlife corridors are linkages of wildlife habitat with generally native 
vegetation, which join two or more larger areas of similar wildlife habitat. 
Corridors are critical for the maintenance of ecological processes allowing 
for the movement of animals and the continuation of viable populations, 
providing landscape connections between larger areas of habitat, enabling 
migration and interbreeding of plants and animals. They play an extremely 
important role in the maintenance of biodiversity, but they can only partly 
compensate for the overall habitat loss caused by the fragmentation of the 

natural landscape. 

Fig. 3 Wildlife corridors in the KAZA TFCA (KAZA IDP 2014). 
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History and Legal Status  

In the Zambezi region, the colonial policy of forest exploitation began in the 1930s. Only in the late 1960s, 

attempts to improve the sustainable use of forest resources were made. During this time, involvement 

of local communities in forest delineation and management was uncommon. During the apartheid-era in 

1968, officials relocated all local people out of the forest and resettled them further away from the 

border for security purposes and the construction of the large military base and airport “Mpacha” located 

on the Southern edge of the SFR (Oxpeckers, 2017).  

Since the 1960s, the area was considered a State Forest accessible only to the Directorate of Forestry and 

not the public. Following 1970, the approach to forest management shifted to focus on: (a) obtaining 

representative forest inventories; (b) developing strategic plans for natural resources; (c) taking detailed 

inventories of forest reserves to ensure sustainable utilisation of resources; and, (d) involving local 

communities (Hailwa, 2002). During this time, 

the area considered as State Forest was 

reduced several times. The final extent is 

outlined in green in the historic map below: 

Processes were initiated to proclaim the area 

as a State Forest. However, beyond the 

intention no explicit declaration has ever been 

produced by the colonial authorities between 

1914 and 1989 or the subsequent post-

independence government of Namibia 

(Oxpeckers, 2017). The Integrated Regional 

Land Use Plan (IRLUP), developed by the 

Ministry of Land Reform and approved by 

Cabinet in 2015, recognises the area as a State 

Forest in its maps and recommends the 

following: 

 

The Zambezi IRLUP underwent extensive public, regional and local consultations throughout its 

development and is formally endorsed by Cabinet, thereby giving it national, regional and local validity.  

  

The status of the State Forest is not clear. Stakeholders in the forestry sector believe that it was proclaimed a 
state forest in the late 80’s, but the evidence of this proclamation went missing. As the State Forest is an 
important biodiversity area and wildlife movement corridor, it is necessary to ensure clarity on this area. It is 
recommended to officially gazette the State Forest and preserve the area for wildlife and natural resource 
protection. Livestock farming and harvesting of natural resources may take place within the forest with the 
consent of the MAWF and the necessary permits. No irrigation, crop farming, large scale clearing of land or 
mining should be allowed within this area. (ZamIRLUP Vol 2, 2015). 

Fig. 4 Historical map of the State Forest extent. 



 OVERVIEW IFWMP State Forest Zambezi Region 2020 
 

  7 

Policy and Legislative Framework  

According to the National Forest Policy of 2001, the mission of the Directorate of Forestry is to “practise 

and promote the sustainable and participatory management of forest resources and other woody 

vegetation, to enhance socio-economic development and environmental stability” (Forest Policy of 

Namibia). The aims of the national forest policy are to: 

• Reconcile rural development with biodiversity conservation by empowering farmers and local 

communities to manage forest resources on a sustainable basis. 

• Increase the yield of benefits of the national woodlands through research and development, 

application of silvicultural practices, protection and promotion of requisite economic support 

projects. 

• Create favourable conditions to attract investment in small and medium industry based on wood 

and non-wood forest raw materials. 

• Implement innovative land-use strategies including multiple use conservation areas, protected 

areas, agroforestry and a variety of other approaches designed to yield forestry global benefits. 

 

The Forest Act of 2001 provides for classified forests and allows for the formation of a State Forest 

Reserve if the Minister is convinced that the area needs to be managed as a classified forest, and cannot 

be managed as a community forest, provided there is a Management Committee, a Management Plan as 

well as defined boundaries. The purpose of a State Forest as per the Forest Act is to (i) manage forest 

resources of national importance, and (ii) preserve the ecosystem and other components of biological 

diversity. 

 

The Forest Act also prescribes the requirements which a Forest Management Plan must fulfil and 

elements it must contain. A management plan shall include the following items:  

(a) the area covered by the classified forest,  

(b) the forest produce found, 

(c) how the forest produce is being used, 

(d) the management objectives, 

(e) the measures to be taken for management,  

(f) the name of the person who or body which will be appointed as the management authority.  

 

The management plan for a State Forest Reserve on communal land must be prepared by the Director of 

Forestry. The plan shall be subject to an agreement under section 13(5)(a) or to an order made under 

section 13(5)(b). 

 

In terms of the process, there are no practical guidelines on how to develop a management plan for a 

State Forest Reserve. Therefore, the conceptual approaches of the Guidelines for National Park 

Management Plans as well as the Toolbox for Community Forests under Milestone 9, Integrated Forest 

Management Plan for Community Forest, were used to provide guidance for this first plan.  

Policy documents and other literature that were reviewed and consulted in the development of this 

IFWMP are listed in the bibliography and further details on the process of establishing a State Forest 

Reserve are presented in Annex 5.2. 
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3. BIOPHYSICAL DESCRIPTION  

The State Forest in its current extend covers an area of 142 162 ha and lies between E 23°25 - 24°15 

longitude and S 17° 28 - 17° 53 latitude (GoogleEarth 2020). The State Forest area is dominated by 

broadleaved Kalahari woodlands with mostly Baikiaea plurijuga dominated vegetation units in various 

stages of integrity and, to a lesser extent, Burkea africana dominated associations as well as patches 

of Omuramba grasslands (Mendelsohn & Roberts, 1997). It is the only old mature woodland in 

Namibia and home to a high diversity of flora and fauna, including a number of rare and endangered 

species.  

 

The average elevation is around 1000 m above sea level on the Western side with a gentle gradient 

towards to East decreasing to circa 950 m. The climate is semi-arid with short, dry winters and moist, 

hot summers and with high levels of solar radiation. Rain falls mainly in the summer between October 

and May with mean annual precipitation of 685 mm (Stokke, 1999). There is a mean daily maximum 

temperature of 39°C and mean daily minimum temperature of 14°C in October, the hottest month. 

July is the coldest month with a mean maximum temperature of 30°C and a mean minimum 

temperature 4°C (Aarrestad et al., 2010). Erratic and irregular rainfall, and extended dry spells create 

difficult conditions for agricultural production (Inventory report version, 2019). 
 

The area is relatively flat, and the soils are almost exclusively deep Kalahari sands with some tiny 

pockets of sandy loams (Mendelsohn & Roberts, 1997). The soils are largely nutrient poor arenosols 

with some moderately richer alluvial soil in the floodplains and similar deposits in the adjacent 

shrubland (Aarrestad et al., 2010; Rutina et al., 2005). The inert quartz parent material results in 

nutrient leaching, and frequent fires probably contribute to the depletion of nutrients. In the sands 

are many small pans, inter-dune valleys and several fossil river courses (omurambas). The pans, inter-

dune valleys and river courses typically have fine grained alluvial silts or clay which are comparatively 

fertile. Historically, these are the only places where water has been available to people, livestock and 

wildlife. The water is either found on the surface after rain or in shallow wells. Since the most 

dominating soil in the State Forest is deep sandy arenosols with patches of sandy loam, the agricultural 

value of the soil is considered very poor (see Fig. A5.3 on arability and grazing potential in Annex 5.3).  

The typical tree species of the area all grow in deep sands, which are low in nutrients (particularly 

phosphorus). Grass and shrub cover in the woodlands is sparse and has limited forage value. Along 

with the absence of surface water, the sands contribute to low carrying capacities of wildlife and 

livestock (Harper-Simmonds et al., 2016). 

 

Biodiversity in the State Forest is rich and underestimated given the number of plant and animal 

species that are endemic to the area or only occur in Namibia. An inappropriate management 

approach might lead to a total loss of habitat for rare and endangered species, which would be a major 

concern.  
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3.1. Flora  

The SFR is part of the Zambezian Baikiaea woodlands that forms the transition from moist savanna 

in the South, deserts to the Southwest and the larger dry and gradient denser woodlands belts that 

extends to Central and Eastern Africa. This ecoregion is an area of moderate species richness for most 

taxonomic groups. While floristically it falls within its own centre of endemism, the fauna of the area 

has low levels of endemism as it largely represents a merging of elements from the Southern savannas, 

the arid Southwest and the Miombo woodlands (Olsen et al., 2001, at www.wwf.org). Both the 

Zambezian and Mopane woodlands and the Eastern and Southern Miombo woodlands are in 

proximity of the SFR (see Fig. A5.4.1 in Annex 5.4). With climate change, these locally distributed 

ecoregions may shift over the next decades, influencing the species composition and likely the losses 

of species that occur on the fringes of their range.   

 

A new land cover map completed in April 2020 (based on 2019 data) by the National Remote Sensing 

Centre shows the distribution of forests, shrubland and grassland forest classes using the FAO forest 

definition (at least 10% canopy cover and trees capable of reaching a height of over 5 m). The map 

clearly shows a heterogenous distribution pattern. The majority of the SFR is dominated by shrubland 

with pockets of forests. Denser forests occur towards the boundaries of the SFR e.g. towards the 

boundary to Zambia, in the quarantine camp of Sachinga, closer to Katima Mulilo and along the Sobbe 

corridor1. Patches of grassland are found along the omurambas. Croplands have started to encroach 

into the SFR, especially along the Eastern boundary close to Katima Mulilo and to a lesser extent along 

the Western and Southern boundary. Fragmentation is clearly visible on the Eastern side and less in 

the other areas.  

 

 
 

 
 
 
  

 
1 A forest cover map can be found in Annex A5.4 (Figure A.5.4.2) 

Fig. 5 Land Cover Map of the Zambezi region 
Map produced by Forest Monitoring and Mapping Section, Directorate of Forestry. Map development 

facilitated by GEF/World Bank-supported Satellite Monitoring for Forest Management Project. 

http://www.wwf.orga/


 BIOPHYSICAL DESCRIPTION IFWMP State Forest Zambezi Region 2020 
 

  10 

 

 

Possible variations in the land cover 

must be verified by the NRSC upon 

completion of the project. 

Consolidation of pixel data was done 

based on strata. The preliminary 

quantification of land cover types in the 

SFR suggests that about 70% is 

shrubland, 22% is forests and 1% are 

grasslands. Croplands make up 6% and 

settlements are below 1%.  

 

Until recently, a major indicator for 

remote sensing data interpretation was 

tree height. A vegetation height map 

was developed by NRSC together with 

the World Bank using new technology (Fig A5.4.3 in Annex 5.4). Although verification is not yet 

completed, it strongly indicates that more than two -thirds (69%) of the SFR’s vegetation is between 

6 - 10 m high and only 7 % of all trees reach heights above 10 m.  

 

Table 1 Vegetation types in the State Forest Reserve (Mendelsohn 1997) 

Baikiaea shrubland 

Badly degraded teak woodlands as a result of extensive logging and 

subsequent fire damages caused by opening the canopy through logging. 

Characterised by few large Baikiaea and Acacia erioloba, a dense shrub layer 

and small trees and sparse grass cover of annual grass species. This vegetation 

type is the most prevalent in the SFR. 

Baikiaea woodland Tall and often fairly dense trees that are widely distributed on deep well-

drained sandy plains and dunes can be found in a small portion of the SFR. 

Baikiaea savanna 

Occurs in areas of deflated dunes where the landscape consists of gently 

rolling sandy plains. Tall teak trees are prominent but occur at moderate 

densities, giving the landscape a savanna-like appearance. The shrub layer is 

sparse with a relatively high proportion of perennial grasses (small portion of 

the SFR). 

Omuramba grasslands 

Are found in the mulapos valleys throughout the Kalahari sand areas. The grass 

Imperata cylindrical dominates the wetter areas, while a variety of palatable 

species grow in the drier areas such as Schmidita pappaphoroides, Brachiaria 

nigropedata, Digitaria eriantha and Antephora pubescens. They are some of 

the best grazing resources in the State Forest. This vegetation type occurs only 

very locally and is very limited in the area. 

Omuramba fringe 

woodland unit 

Forms a district fringe along the slopes of dunes and mulapo margins.  Acacia 

erioloba, Combretum imberbe and Acacia nigrescens trees form a distinct layer 

10-15 m high, covering a substantial area. The vegetation is characteristic of 

both heavy soils and Kalahari sands and provides important habitat for wildlife. 

The distribution is extremely limited and localised. 

Fig. 6 Land Cover types in %, Zambezi region (DoF 
2020)  
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The land cover maps in combination with the tree heights suggests that the area has been severely 

degraded. 

 

Dominating vegetation units in the State Forest Reserve were described in the Zambezi Land Use Plan 

and in the Atlas of Caprivi (Mendelsohn 1997) and classified as presented in Table 1 below. 

 

The spatial distribution of the vegetation types according to Mendelsohn (1997) is shown on in Fig 

A5.4.4. in Annex 5.4. 

 

 

Forest Inventory 

A forest inventory was conducted in the Caprivi State Forest in 2014 and a report was produced in 

2015. Due to calculation errors, the inventory data was re-evaluated in 2019. The data was collected 

before timber harvesting for Green Schemes started, which had a significant impact on the basal area 

and subsequently other parameters. Some of the key results of the forest inventory are listed below: 

• Total tree volume was 36 m3/ha   

• Increase of volume by about 10% compared to 1999 (not correct after logging)  

• 6,2 Mio trees (= 43 trees/ha) > 15 cm DBH  

• 13,7 Mio trees (= 96 trees /ha) > 10cm  

• 15 saplings per ha  

• 212 trees per ha in total  

• Loss of 13 tree species compared to 1999 inventory (from 52 to 39) 

• Decrease of main tree species Baikiaea plurijuga from 54% to 38%  

• Shrub layer increased significantly  

 

A total of 39 species were identified and recorded in the Caprivi State Forest. However, it appears that 

some species were not well represented in most plots, which is cause for concern. 

Dominating and also characteristic tree species over all diameter classes are Baikiaea plurijuga with 

38%, Schinziophyton rautanenii 10%, Combretum collinum 8%. Other tree species include Pterocarpus 

angolensis, Guibourtia coleosperma, Terminalia sericea, Burkea africana and Combretum psioides as 

illustrated below: 
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Disaggregating the tree species composition into diameter classes gives the following picture2: 

• The 5 – 9.9 cm DBH diameter class consists almost entirely of Baikiaea, followed by Acacia 

species. This is a concern since the diversity is extremely limited and does not indicate any 

abundance of other desirable tree species. While regeneration in general looks positive, the 

sapling class only comprised of 32 individuals. This gives rise to queries on the reliability of 

data, which has not been separately calculated. 

• The diameter class 10 – 15 cm DBH exhibits a much higher diversity with a sudden drop of 

Baikiaea to 6% and a lot of secondary species (Terminalia sericea, Combretum psioides, 

Combretum collinum) indicating degradation of the area: Guibourtia is completely absent in 

this class but Pterocarpus spp are well presented, which is a positive sign.  

• The diameter class 16 – 30 cm DBH is dominated by Baikiaea plurijuga, with Pterocarpus 

species still above 10% and an increasing relative abundance of Schinziophyton rautanenii. In 

the next diameter class above 30 cm DBH, Baikaia plurijuga takes a share of 69% in this 

diameter class, which indicates a good foundation for restoration to an old Baikiaea 

woodland.  

• Regeneration (any potential tree up to 5 cm DBH): Baikiaea plurijuga is the most dominant 

species but with only 21%, followed by Croton gratissimus (14%), Terminalia sericea and other 

secondary species (see fig. A5.5.1 in Annex 5.5).  

 

Natural regeneration of important timber and fruit species appears problematic, especially for 

Pterocarpus angolensis, Strychnos cocculoides and G. coleosperma in the Baikiaea woodlands of 

Northern Namibia and Southern Angola, and for B. plurijuga in Zambia (De Cauwer, 2016; DFSC, 2001; 

Kabajani, 2016). The is equally applicable for the SFR, the absence of the valuable species Guibourtia 

colesperma, Pterocarpus angolensis, Pterocarpus lucens, stands out, while the presence of secondary 

(Burkea africana, Terminalia sericea, Combretum spp) or even unwanted species is of concern. 

Geldenhuys (1972) recognised that natural regeneration of Pterocarpus angolensis is extremely scarce 

 
2 Detailed data on tree species composition over the diameter classes are available in Annex 5 .5 

Other 
20%

Pterocarpus lucens
3%

Terminalia sericea
5%

Burkea africana
5%

Pterocarpus angolensis 5%

Combretum psidioides
6%Combretum collinum

8%

Schinziophyton 
rautanenii

10%

Baikiaea plurijuga
38%

Fig. 7 Tree composition in the State Forest Reserve. 
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or absent in some places. The inventory of 1999 (Chakanga) also observed that the diameter 

distribution of P. angolensis is not normally distributed. There are very few stems in the lower 

diameter classes. Hence, the distribution is not optimal from a management point of view. This applies 

as well for Guibourtia coleosperma.  

 

Baikiaea plurijuga also presents a major issue; it germinates and grows but does not fully develop into 

poles size (see Fig. A5.5.2 in Annex 5.5 on Baikiaea share over different diameter classes). A possible 

explanation for the lower diameter classes is that seeds “germinate readily but rates of survival among 

seedlings in their first year are low as a result of inadequate water, browsing and fire” (Mendelsohn 

and Obeid, 2005). The high frequency of fire in the area and the high susceptibility of Baikiaea to fire 

are possible reasons for the skewed distribution. Together with the high presence of Baphia 

massaiensis and Bauhinia petersiana (fire followers), this is a major sign of degradation and supports 

the earlier suggestion that the area is degraded, but more research is required to get a more in-depth 

understanding of the dynamics.  

Major shortcomings of the current inventory report are the accuracy, which relies on specific species 

to draw conclusions, and the fact that since the data for the forest inventory was collected, the large-

scale extraction of wood made any further extraction impossible. Another challenge is the absence of 

information on the spatial distribution of most species, which makes strategic, geographically focused 

interventions for restoration a challenge. The analysis above and the inventory report (as revised in 

2019) concluded the following:  

• The Caprivi State Forest is one of the most depleted forests in the country:  

- Valuable woody resources were overexploited in the past. 

- Baikiaea plurijuga degraded to 38% (compared to 80% in 1970) due to poor 

regeneration caused by bush encroachment and fire followers. 

- Tree composition changes significantly between diameter classes; same-age forests 

are prevalent. 

- Fire damage caused by opened canopies continuously degrade the area. 

- Changes in tree composition and structure indicate degradation with a risk of 

irreversibility. This is supported by a low layer dominated by Baphia massaiensis, 

Combretum eleagnoides and to a lesser extend Bauhinia petersiana and Acacia 

ataxacantha. 

- Action needs to be taken to reverse the negative trends.  

• For many years, the area of the State Forest has been subject to comprehensive illegal and 

unsustainable logging. If no actions are taken, the existence of hundreds of hectares of 

productive forest is put at risk. The actions must include immediate implementation of 

sustainable harvesting practices and setting up a monitoring program.  

• Restoration and silvicultural interventions to assist valuable timber species in maintaining 

their share in the exploited forest are an obvious option to restore the forest stands. 
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Other Flora  

The documented number of plants occurring in the SFR is just below 100 trees and shrubs species. 

Out of these, 39 confirmed tree species and 3 unknown species are reported in the inventory report. 

The other species are confirmed by other sources (Tree Atlas of Namibia 2005, Trees and Shrubs of 

Namibia 2018). Species with specific conservation requirements were selected based on the number 

of records and squares in which the species were found3.  

 

 

Botanical Name Common Name 
Abundance in 

Namibia 

Status in 

Namibia 

IUCN Red 

Data List 

global 

CITES Relevance 

Trees and Shrubs Records Squares   Annex  

Afzelia quanzensis Pod Mahogany 7 4 
rare; 

protected (f) 

LC; 

decreasing 
  marginal range 

Amblygonocarpus 

andongensis  

Scotsman's 

rattle 
5 3   LC   marginal range 

Baikiaea plurijga Zambezi Teak 182 108 protected (f) LC   key species  

Dalbergia 

melanoxylon  
Zebrawood 7 4 

data 

deficiency 

near 

threatened 
  

important 

habitat at 

marginal range 

Euphorbia ingens  Giant Euphorbia 10 3 
data 

deficiency 

near 

threatened 
C2 

important 

habitat at 

marginal range 

Guibourtia 

coleasperma 
Rosewood 160 82 protected (f) gap! gap! key species  

Kigelia africana Sausage Tree 61 24 
data 

deficiency 
LC   

umbrella 

species;  

Pterocarpus 

angolensis 
Kiaat 257 142 

protected (f); 

lc 
LC   key species  

Pterocarpus 

lucens 

Thorny teak/ 

Bloodwood 
8 7 lc LC   key species  

Pterocarpus 

rotundifolius 

Round-leaved 

teak 
14 11 lc LC   key species  

Schinziophton 

rautanenii 
Mangetti 250 133 protected (f) 

LC; 

decreasing 
  key species  

Strychnos 

potatorum  

Black 

Bitterberry 
7 5 protected (f)     marginal range 

 

Table 2 above shows 12 species that are either scarce in Namibia, protected, and/or key and umbrella 

species or marginal woody species that are found in the SFR. There are major data gaps in Namibia 

and documentation is still lagging behind: Approximately two thirds of the spermatophyte taxa in 

Namibia have not been evaluated against the 2001 IUCN Red List criteria yet (Red Data Book Namibia 

2005). Another challenge is to “assign a threatened status to taxa with a very wide geographical 

distribution”. For example, both Baikiaea plurijuga and Pterocarpus angolensis are extensively 

harvested and past reduction and continuing decline in their population sizes are suspected. However, 

the wide distribution range and large population size limit classification as a Category A species. To fit 

into this category, it has to be shown without reasonable doubt that the population has been reduced 

 
3 A detailed list can be found in Table A5.5.5 of Annex 5.5. 

Table 2 Selected Important Trees & Shrubs of the State Forest Reserve. 
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by a minimum of 30% in the last 100 years or three generations. This cannot be confirmed due to the 

lack of data on population reductions (Red Data Book Namibia 2005). 

 

A list of plant species occurring in the State Forest can be found in Annex 5.5 along with information 

on their distribution and whether they are rare, occasional or common in occurrence. A few plant 

species occur only in the SFR, limited areas around the SFR or have a marginal range in the SFR with 

further expansion to the North, East and/or South. These approximately 30 plant species found in the 

SFR are otherwise uncommon in Namibia. Some of these species include Dalbergia melanoxylon 

(Zebra wood), Pterocarpus lucens (Thorny teak) and Bridelia cathartica (Blue-sweetberry).  

 

Many plant species occur only in small areas of the SFR, Zambezi Region or Namibia. For at least 23 

species (including various species of the genera Acacia, Combretum, Dialium, Diospyros, Grewia, 

Ochna and Pterocarpus), quantitative information on their abundance in the SFR was not available. A 

few known and highly relevant orchid species with habitat of significant importance occur in the SFR, 

including the CITES – Annex 2 listed species Annselia africana, Ceropegia strenantha and two Eulophia 

species4.  

About 65 grass species occur in the State Forest Reserve with no indication on the dominant species. 

All of these species are well represented in the region or even worldwide, and no conservation 

concern has been identified. 

3.2. Fauna  

Some animal species are rare or occur at the margin of their range, being part of an ecosystem that 

stretches into the neighbouring countries. To understand the conservation requirements of these rare 

species, the most important fauna groups were screened based on the following criteria:  

• Record numbers and record squares of Namibia (if available)  

• Conservation status in Namibia (minimum protected; IUCN status) 

• IUCN status as per the Red List of Threatened Species (min. Vulnerable)  

• CITES listing  

• Abundance and Relevance within Namibia or KAZA landscape. 

 

Few wildlife data have been collected systematically from the SFR. Data has been limited to camera 

trap records and species occurrence and has not included species distribution or population trends. 

To address this lack of data and inform management interventions a research programme and a 

monitoring system to track and record wildlife species occurrence, distribution, population estimates 

and trends should be implemented within the 5 years of this IFWMP. 

  

 
4 A detailed of herbaceous plants is detailed in Table A5.5.6 Annex 5.5. 
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Mammals 

Camera trap survey data provides information on the occurrence of 41 large mammals. However, 

experts confirm (pers. comm. Hanssen 2020) the occurrence of Brown Hyenas (Hyaena brunnea) in 

the far North of the State Forest for the first time in 2019. There are likely to be other mammals which 

occur in the State Forest which have not yet been recorded by aerial surveys or camera traps. Table 3 

below provides a list of large mammal species confirmed by camera traps. 

Table 3 Species occurrence confirmed by camera traps in the Zambezi State Forest.  

Large Mammals in the Zambezi State Forest (Camera Trap) 

Number Scientific Name Common Name IUCN Status Namibian Status 

1 Orycteropus afer Aardvark LC Protected 

2 Proteles cristata Aardwolf LC Protected 

3 Felis silvestris African Wild Cat LC   

4 Papio ursinus Baboon LC   

5 Mungos mungo Banded Mongoose LC   

6 Chiroptera Bats (various species)     

7 Canis mesomelas Black backed Jackal LC   

8 Syncerus caffer Buffalo LC Huntable 

9 Galago moholi Bush baby LC Protected 

10 Tragelaphus scriptus Bushbuck LC Protected 

11 Potamocheorus larvatus Bush pig LC   

12 Felis caracal Caracal Vulnerable   

13 Civettictis civetta Civet LC   

14 Sylvicapra grimmia Duiker LC Protected 

15 Taurotragus oryx Eland LC Protected 

16 Loxodonta africana Elephant Vulnerable Specially Protected 

17 Hippopotamus amphibius Hippo Vulnerable Specially protected 

18 Mellivora capensis Honey badger LC Protected 

19 Aepyceros melampus Impala LC Specially Protected 

20 Tragelaphus strepsiceros Kudu LC Huntable 

21 Genetta maculata Large spotted genet LC   

22 Panthera pardus Leopard Vulnerable Protected 

23 Panthera leo Lion Vulnerable   

24 Hystrix africaeaustralis Porcupine LC   

25 hippotragus equinus Roan LC Protected 

26 Hippotragus niger Sable LC Protected 

27 Lepus saxatilis Scrubhare LC   

28 Paracynictis selousi Selous Mongoose LC   

29 Felis serval Serval LC   

30 Canis adustus Side striped jackal LC   

31 Genetta genetta Small spotted genet LC   

32 Crocuta crocuta Spotted hyaena LC   
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33 Pedetes capensis Springhare LC   

34 Raphicerus campestris Steenbok LC   

35 Ictonyx striatus Striped polecat LC   

36 Paraxerus cepapi Tree squirrel LC   

37 Chlorocebus pygerythrus Vervet monkey LC   

38 Kobus ellipsiprymnus Waterbuck LC   

39 Phacochoerus africanus Warthog LC Huntable 

40 Ichneumia albicauda 
White tailed 

mongoose 
LC   

41 Lycaon pictus Wild dog Endangered Specially Protected 

 

Among the 41 species listed, six are globally threatened (IUCN Redlist Classification), five are 

considered vulnerable and one is endangered (African Wild Dog). The endangered African Wild Dog 

was recently listed as specially protected by the MEFT under the NCO No. 4 of 1975, giving it the same 

status as Rhinos in Namibia. According to an expert interview with Lise Hanssen (pers. comms, 2017), 

it is estimated that at least six packs live in the State Forest, making it a very important habitat for 

African Wild Dogs. 

Population Estimates, Trends and Distribution of Large Mammals 

No formal ground-based game counts have been conducted in the State Forest area from which 

wildlife species population baselines or trends could be derived [as done in the neighbouring 

Conservancies: Kwando, Mashi and Sobbe, (Raymond Peters, WW, pers. comm.)]. 

Aerial surveys in various forms were conducted between 1994–2019 (Craig & Gibson, 2015), but are 

only broadly comparable due to the different methodologies used and because they covered different 

strata of the Zambezi Region, not just the State Forest area. Although the surveys were predominantly 

designed for elephants, other species were also recorded. However, the population trends of non-

elephant species were not statistically significant (Craig & Gibson, 2019). The 95% confidence ranges 

for species population estimates are very wide, limiting their usefulness to only the most conservative 

applications (See Annex 5.6). 

While no elephant were recorded in the State Forest area in the 2019 aerial survey (results for this 

survey are presented in Annex 5.6), previous survey data and carcass data (see Fig A5.6.1, A5.6.2 and 

A5.6.3 in Annex 5.6) suggest a more widespread occurrence - including areas that have no water 

during the dry season - of elephants than shown by the dry season surveys. Aerial survey data does 

not show wet season distribution of elephant or other game species. One statistically significant trend 

in the 2019 survey was the average increase of the elephant population by 4.74% annually (2.74% - 

6.82%) since 1998 [F=29.7, p=0.0006].  

A report commissioned by the MEFT, “Strategic Wildlife Corridors in the Zambezi and 

Recommendations for their Maintenance” (Nuulimba and Dierkes,2020, WWF) as well as research on  

the movement of collared elephants both support the critical importance of wildlife corridors for 

maintaining the connectivity of the KAZA landscape and to achieve socio-economic objectives to 

increase economic opportunities particularly for local communities (See Annex 5.6 for further details).  
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Movement data from GPS-collared elephants suggest that elephants use the State Forest in the rainy 

season (92 % of all movement in the SFR fall into the period Nov-Mar) to move between Mudumu NP 

and Zambia, to cross the Kwando along the border with Zambia and Angola and to move into South-

Eastern Angola or Bwabwata NP. Within that rainy season period, there was considerable variation 

between individual elephants and between seasons (See tables A5.6.2, A5.6.3 and A5.6.4 in Annex). 

The elephant movement data needs further analysis to get better insights into their activities within 

the SFR, i.e. feeding areas, important watering points and actual time spent inside the SFR versus just 

moving through (See Annex 5.6 Fig A5.6.1 for further details). 

Other Fauna  

Small Mammals  

The total number of small mammals and bats in the SFR is unknown, but the occurrence of 19 species 

was recorded. For 10 bat species, the SFR is the only range within Namibia. Some of these species, e.g. 

the Pale Free Tailed Bat and the Aloe Serotine Bat, are very rare (with only a few sightings recorded) 

and others such as the Rusty Bat and the Nigerian Free Tailed Bat have a very limited distribution 

overall (See table A5.6.6 and A5.6.7 in Annex 5.6 for further details). 

 

Birds in the State Forest Reserve 

The total number of bird species in the SFR is about 400, of which 76 species are protected game birds, 

and are partly listed in the IUCN Red Data List. Seven of these species (the Blue Crane, Grey Crowned 

Crane, White-Bucked Vulture, Hooded Vulture, Great Crested Grebe, Pel’s Fishing Owl and the White-

Headed Vulture) are listed as critically endangered. The only sighting of Crested Guineafowl in Namibia 

is from the SFR. To focus on the most relevant species, a screening based on the conservation status, 

abundance and distribution in Namibia was undertaken. A number of the species listed are more 

riparian (e.g. African Skimmer or Finfoot) but are listed for the general locality underlining the need 

for a more comprehensive atlasing process for the SFR. Annex 5.6 Table A5.6.8 shows the occurrence 

of bird species in the State Forest and in Namibia with their distribution, IUCN conservation status and 

whether they occur in low, medium or high densities. 

Amphibians   

An unknown number of amphibian species occur in the SFR and several species with a limited or 

marginal range in Namibia, including the African Bullfrog, Dwarf Grass Frog and Speckled Bellied Grass 

Frog (See table A5.6.9 in Annex 5.6). Of particular importance is the Mpacha Grass Frog, which only 

occurs near the Mpacha airport and is believed to have a few more populations within the SFR (IUCN 

2020).  

 

Others 

The occurrence of reptiles, arachnids and insects could not be adequately ascertained. It is also not 

known whether there are any occurrences of the Caprivi Killifish (Nothobranchius capriviensis) in the 

SFR.  



 PEOPLE & THEIR LIVELIHOODS IFWMP State Forest Zambezi Region 2020 
 

  19 

4. PEOPLE AND THEIR LIVELIHOODS 

4.1. Communities   
 

According to the 2011 Population and Housing Census, around 31,000 people were living in the 

constituencies surrounding the State Forest Reserve. Kongola constituency, which covers the State 

Forest itself, had an estimated 5,658 inhabitants with the lowest population density in the region at 

1.4 inhabitant per km2. Linyanti constituency at the South-East end of the SFR had an estimated 15,477 

inhabitants in 2011 and a density of 4.1 people per km2. Finally, Sibbinda constituency counted 10,182 

inhabitants with a density of 6 people per km2. 

 
  
  
 

Most settlements are located along the roads or close to the rivers. Many villages are thus located 

along the edge of the State Forest along the B8 Trans-Caprivi Highway. As a result, the roadsides and 

a 3 to 5 km zone around the highway are densely settled as shown in Fig A5.7 in Annex 5.7.. 

 

The following communities live in close vicinity to the State Forest Reserve: Singalamwe, Choi, Lubuta, 

Masida, Makanga, Sibbinda, Kaliyangile, Sikubi, Kaenda, Sachinga, Bitto, Mbeha, Kasheshe and Liselo. 

These communities are mainly constituted of Mafwe people concentrating in Western Zambezi along 

the Kwando river, and a small population of Mayeyi and Mbukushu in the Linyanti, Judea Lyaboloma 

and Sibbinda constituencies. The area is also home to a few and scarcely distributed Kwhe people (San 

or Barakwena). In 2011, 650 San inhabitants were estimated for the three constituencies. Although 

Fig. 8 Settlements. constituencies and CBNRM areas around the State Forest Reserve (NACSO 2020)  
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most Masubia people live in the floodplains in Eastern Zambezi, a few settled around the Eastern side 

of the State Forest Reserve. Each of these sub-ethnic groups has its own language and customs.  

 

All communities in the Zambezi region follow both national laws and traditional laws enforced by 

officially recognised Traditional Authorities (Khutas). There are four traditional authorities in the 

region: the Masubia (sits in Bukalo), Mafwe (based in Chinchimani), Mayeyi (based in Sangwali) and 

Mashi (based at Choi) (Harring & Odendaal, 2012). The Mayeyi and Mashi were officially recognised 

by the Government a few years ago and originate from the Mafwe Traditional Authority. The Mafwe 

Traditional Authority considers these two traditional authorities illegitimate (Zambezi IRLUP, 2015) 

causing land conflicts and disputes. The communities living around the State Forest fall under different 

authorities: the Mashi Traditional Authority under Chief Mayuni (Joseph Tembwe), the Mayeyi 

Traditional Authority under Chief Boniface Shufu, and the Mafwe Traditional Authority under Chief 

George Mamili III.  

 

The traditional authorities have several levels of authority. Each village has a head (Induna), who is 

usually the senior male member. This person advises the senior headman (Induna Silalo) who 

represents a number of villages or wards. This senior headman acts as a local representative on the 

tribal council or khuta. The khuta is the highest legislative, administrative and judicial body in the tribal 

area. The khuta is presided over by the chief councillor (ngambela) who communicates the wishes of 

the chief to the tribe through the headmen and vice versa (Mendelsohn & Roberts, 1997). It is 

estimated that around 4,800 households within a one-day walking distance (return 20 km) of the SFR 

 

Community-Based Organisations  

An estimated 8,000 people living in the Eastern and Southern vicinity of the State Forest are members 

of community-based conservation organisations, namely: Kwando Conservancy and Community 

Forest, Sobbe Conservancy, Lubuta Community Forest, Masida Community Forest, who all share a 

boundary with the SFR. The Mashi and Mayuni Conservancies are also located near the SFR but only 

Mayuni shares a very small part of its boundary with the SFR. 

 

Kwando C/CF was established in 1999 as communal conservancy and in 2006 as community forest 

with an estimated 3,800 members then. The communities have basic amenities such as water points, 

three primary schools and one secondary school. Some enterprises have been established through 

the conservancy management and activities like crafts and tourism have been introduced. Kwando 

Conservancy is in the process (2020) of establishing a new lodge together with its Joint Venture 

Partner but this is far from being finalized. The old Bumhill campsite at the Northern side of the 

Bwabwata National Park, for which Kwando had a concession, burnt down. They also run a plant 

nursery selling seedlings and, as part of their community forest management, protect the forest 

against fires, conserve medicinal plants and support the maintenance of forest cover for wildlife 

(Kwando Integrated Management Plan, 2006). The community forest is also involved in the 

management of Devil’s Claw and timber harvesting which generates income for the community.  

 

The Lubuta Community Forest was established in 2006 and counted around 800 households or 

approximately 3,600 members. It partly overlaps with both Mashi and Sobbe Conservancies. Most 

villages in Lubuta community are located a few kilometres South of the tar road. The Community 
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Forest Management Committee (FMC) manages few income generating activities: Devil’s Claw 

harvesting, and in the past beekeeping and honey production as well as some timber harvesting. The 

FMC is also in charge of implementing wildfire management for particularly threatened areas of the 

CF.   

 

The Masida Community Forest was established in 2006 and partly overlaps with the boundaries of 

the Sobbe Conservancy. In 2006, the area hosted around 1,100 inhabitants and included 20 sub-

villages. The community forest manages Devil’s Claw harvesting and timber harvesting which generate 

income for the community. The FMC is also in charge of implementing wildfire management for 

particularly threatened areas of the CF. 

 

Sobbe Conservancy was established in 2006 with 1,085 members. The Conservancy’s main income 

generating activity is the management of trophy hunting permits with an associated small campsite. 

Some own use hunting also generates benefits to the community. The Conservancy area overlaps with 

a share of Masida and Lubuta Community Forests.   

 

Mashi and Mayuni Conservancies each counted around 2,500 members at the time of their 

establishment in 2003 and 1999 respectively. The conservancies’ main activities focus on tourism 

based on joint-venture tourism agreements with campsites and lodges: the community Nambwa 

Campsite (managed as a joint venture with a private operator and Mayuni Conservancy), the 

management of Lizauli Traditional Village (Mashi). Mayuni Conservancy also manages some trophy 

hunting activities. Members of the conservancies also benefit from own use hunting and thatching 

grass and reed harvesting. 

 

Together with the National Parks in the vicinity (Mudum, Bwabwata East), the above mentioned CBOs 

form the Mudumu North Complex, a cluster of resource management areas with the mission to work 

together to rehabilitate and manage the area’s fauna and flora, and guide the development of tourism 

and resource use for social, cultural and economic benefits through collaborative management of the 

members and to accomplish goals greater than any smaller unit could achieve. This formation was the 

first time in Namibia that such a mix of stakeholders – government, traditional authorities, 

conservancies, community forests and NGOs – joined forces to cooperate in managing state protected 

areas and adjoining communal land. The management structure of the MNC is headed by a Senior 

Decisionmakers’ Forum representing all key stakeholders. Reporting to the forum is the Management 

Committee, while the Technical Support Group is made up of government, NGOs and donor-funded 

support project staff members (NACSO 2012). 

 

The Mashi Craft Center is a sales outlet located in Mayuni Conservancy which sells typical crafts from 

the entire Mudumu North Complex, especially baskets from grass and Makalani palm leaves, but also 

wood carvings, traditional fishing gear, necklaces etc on commission on behalf of the producers.  
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4.2. Livelihoods and Economic Activities 
 
Unlike other regions in Namibia, who have experienced a decrease in poverty, poverty increased in 

the Zambezi Region between 2001 and 2011. In 2011, 39 out of 100 people in the Zambezi Region 

were considered poor, ranking third in Namibia behind Kavango and Oshikoto with poverty levels 13% 

above the national average (26%) (NSA 2014).   

 

Livelihoods in rural Western Zambezi are highly dependent on natural resources. All households in the 

vicinity of the State Forest practice crop farming and about 80% livestock rearing. On average, 

households cultivate about 3 ha of land with access to a total of 7 ha of land for shifting cultivation. 

All households with crop farming produce maize, sorghum and beans. Farming is the main source of 

livelihood for about 40% of households in the four constituencies surrounding the SFR (NSA 2014). 

About 20% of households rely on pension funds as their main source of cash income in the same 

constituencies, while about 10% to 12% receive wages and salaries.   

 

Many people within the communities in Western Zambezi live under the global poverty line of US$ 

1.90 per person per day. The total cash income of a rural household in these areas has been estimated 

at around N$ 1000 – N$ 1500 per month, with the average household ranging between 4.0 and 4.3 

members (Sachona PRA 2008 updated, NSA 2014). The Kongola constituency, which covers the State 

Forest, is the constituency with the lowest share of households generating income from wages, 

salaries and other businesses. It is also the constituency with the highest share of households relying 

on cash remittances as their main source of income (11.1%). According to the 2011 Population and 

Housing Census, the labour participation rate for the population aged 15 years and above is close to 

the Zambezi regional average of 60% in Kongola and Linyanti, while it is particularly low at 29.2% in 

Sibbinda (NSA 2014). Finally, the literacy rates of communities living in these constituencies are the 

lowest in the Zambezi Region, at 69% in Kongola, 73% in Linyanti and 75% in Sibbinda (NSA 2014). 

 

With limited cash income, the communities living around the State Forest significantly rely on forest 

resources for their livelihoods. Access to sanitation and electricity remains limited for communities 

living around the State Forest with 84% to 89% of households having no toilet facility and 80% to 90% 

with no access to electricity from the grid or local generators in Kongola, Linyanti and Sibbinda 

constituencies (NSA 2014). Fuelwood collected in neighbouring forests thus represents the main 

source of energy for cooking and lighting in the communities living around the State Forest Reserve. 

Most houses are built using poles and thatch grass harvested around settlements. Furthermore, with 

health facilities often being located far from remote villages, local communities also resort to plants 

and trees for medicinal uses, with a wide array of uses of roots, barks and fruits of species such as 

Colophospermum mopane, Harpagophytum procumbens or Grewia species5. Fruits are also consumed 

for food or processed to make oil and local beverages.  

The communities living in the vicinity of the State Forest are therefore considered highly vulnerable 

to external shocks, including environmental disasters related to climate change and biodiversity loss. 

They strongly rely on forest resources for their subsistence, it therefore essential to protect these 

resources from degradation and overexploitation to maintain the ecosystem services the forest 

provides to local communities for their livelihoods. 

 
5 See Chapter 10 for further details on forest resources use 
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4.3. Tourism 
 

Tourism in Western Zambezi focuses on wildlife viewing and trophy hunting, as well as some 

community-based cultural tourism such as the Mafwe museum, traditional villages and markets. Most 

tourism infrastructure is located along rivers. On the Western side of the State Forest, 9 lodges and 

camps are less than 25km away from the State Forest boundaries, while on the Eastern side there are 

several lodges and B&Bs close to Katima Mulilo.  

 

The development of conservancies on the Western side has enhanced tourism potential in the region, 

while ensuring that communities benefit from the sector development. Lodges have been built close 

to exclusive wildlife zones in most conservancies surrounding the SFR. It is estimated that in 2015, at 

least 195 people were directly employed in lodges, camps and heritage sites within Kwandu, Sobbe, 

Mashi and Mayuni conservancies (NACSO data). On average, tourism generated around N$ 1.8 million 

in fees from lodges to these conservancies per year (NACSO data). In 2017, the four conservancies 

surrounding the SFR were allocated hunting quotas of a total estimated value of N$ 1.9 million, which 

allowed the conservancies to generate a total of N$ 3.9 million in fees from wildlife utilisation (NACSO 

data). 

 
 

 

The tourism industry, including trophy hunting, significantly relies on conservation efforts to preserve 

habitat and wildlife corridors. Exclusive wildlife zones in conservancies and limited access to the State 

Forest have significantly contributed to maintaining habitat and therefore wildlife, increasing 

opportunities for wildlife tourism in the region. Furthermore, a significant trophy hunting tourism 

market has grown thanks to conservancies’ exclusive wildlife zones, providing infrastructure and 

skilled professional hunters for this activity in the region. 

Fig. 9 Tourism Focus Points, Zambezi IRLUP 2015  
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There are currently no tourism or hunting operations within the SFR, however, historically the Nukwa 

military base was known as a centre for hunting operations before Independence due to its abundance 

of wildlife. The attractivity is limited by the lack of extended access to a riverfront on the Zambezi or 

Kwando River.  

 

However, KAZA’s profile as a tourism destination is expected to grow as reflected in the Integrated 

Regional Land Use Plan (IRLUP 2015) for the Zambezi Region. This momentum around tourism 

development within the KAZA TFCA provides new opportunities for the Zambezi region, which is at 

the crossroads of major parks in the TFCA and is already endowed with quality tourism infrastructure. 

More specifically the nearby urban centre of Katima Mulilo would constitute an essential support 

infrastructure for lodges and tourism activities on the Eastern side of the State Forest Reserve. As 

tourists are increasingly passing through Zambezi region during tours in the KAZA TFCA, Katima Mulilo 

and neighbouring protected areas, including the State Forest, could see an increase in tourism 

activities in the coming years. 

 

At this stage, tourists visit the Western Zambezi for wildlife, scenic areas next to the rivers or as part 

of a tour package on their way to other known tourism destinations such as the Okavango Delta and 

the Victoria Falls. Understanding the opportunities of the tourism flow between Namibia’s West, 

Etosha and Khaudum NPs, to Zambia’s Sioma Ngwezi and Kafue NPs, Botswana’s Chobe NP and 

Okavango Delta and the Victoria Falls is the key to planning the SFR’s tourism future.  

 

If competing with some of these established or emerging destinations is challenging, other 

opportunities may lie in capturing some of the tourist flow for a convenient stopover or developing 

niche markets, such as immersive tours including forest walking and ethno-botanical tours. The range 

of large mammals within the SFR provides opportunities for both photographic and hunting tourism. 

 



 THREATS IFWMP State Forest Zambezi Region 2020 
 

  25 

5. THREATS 

The SFR is facing a number of threats. A major barrier to risk management at this stage is the overall 

data deficiency, which makes it difficult to quantify threats and challenges on land and resource use 

in the SFR. Amongst others, the major threats in the SFR include fire, land allocation, land clearing, 

poaching, logging, mining, climate change, degradation and fragmentation, which will be described in 

the following: 

 

Poaching   

Elephant poaching in the Zambezi Region has decreased over the last four years and is currently below 

20 incidences for the whole country in 2019. This very modest number is a result of major efforts of 

MET to increase intelligence capacity around wildlife crime and the introduction of the Anti-Poaching 

Unit (APU). This drastic decline came after a peak in poaching between 2013 and 2016 when 266 

elephants were poached, according to MET. This increase had mirrored elephant poaching in much of 

Africa over the same period of time.  

MEFT has not released the number of elephants that were poached in the SFR itself, but at a meeting 

MEFT described the SFR as a “hot spot for wildlife crime”. In a presentation by MET at the KAZA 

Conservation Working Group in September 2016, the value of each poached elephant is estimated to 

be just below 1 Mio N$. This means poaching causes a loss of iconic species and biodiversity and has 

caused major economic damage of more than N$ 300 million in the Zambezi Region since 2013. 

 

 

Data disaggregated by region is only available for 2018 and 2019. Of the 27 elephants poached 

nationally in 2018, 7 were poached in the Zambezi Region. In 2018, 5 of the 23 elephants poached 

nationally were in the Zambezi Region. In 2020, no elephants have been poached in the Zambezi 

Region until 31st March (pers. comm. Director, DWNP/MEFT). However, the 12 elephants poached in 

the Zambezi Region since 2018 represent a loss of N$ 12 million. 

Fig. 10 Number of poached elephants in Namibia, 2013-2019 
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Human-Wildlife Conflicts  

HWC occurs both within and on the fringes of the SFR. However, due to the lack of data from the 

Zambezi Communal Land Board on ratified land parcels and pending applications, and some land 

clearing and parcels not being applied through formal procedures, quantitative data on HWC 

incidences is not reliable at this time. When the SFR is formalised and the number and status of 

residents and lawful resource users has been established, HWC will continue to occur and must be 

more systematically recorded and better managed. 

However, the maps from the 2019 aerial survey (Craig & Gibson, 2019) indicate high potential for HWC 

within the SFR in addition to communities neighbouring the SFR.  

 
 
 

 
 
 
 
The above maps clearly show that cattle and sheep/goats were seen deep in the SFR (Figure 11) and 

that crop fields, cattle posts and villages are located within the State Forest Reserve (Figure 12). 

  

Sheep/goats 
  Horses 
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Fig. 11 Sightings of domestic livestock during the aerial survey of the Zambezi Region in 2019. 

Fig. 12 Human activity and settlement within the State Forest Reserve observed during the 2019 
Aerial Survey. 
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Land Allocation and Land Clearing  

Before 2015, the number of parcels occupied in the SF were very limited and allocated before the area 

was known as a State Forest. Since the development and the publication of the IRLUP in 2015, the 

number of land parcel applications has skyrocketed. Due to the absence of a formal proclamation, 

individuals consider it de facto communal land and request customary land rights. Even more 

concerning is the allocation and approval of large areas for commercial projects (green schemes and 

a tobacco farm) by the Mafwe Traditional Authority and the Communal Land Board. This has 

contributed to large-scale deforestation and land clearing, whilst the business models remain unclear. 

The CLB has been requested to halt any land allocation in the State Forest Reserve until its status is 

clarified, but this has not been officially announced and therefore is subject to the discretion of the 

CLB.  

The status of all land claims within the SFR is yet to be examined by the CLB. Customary land rights 

have reportedly been allocated by local headmen in the absence of knowledge on the boundaries and 

leaseholds may have also been supported by headmen. There are overlapping leasehold rights 

consented to in the SFR by different TAs, suggesting that the jurisdiction of TAs within the SFR is 

unclear. TAs potentially use land allocation as a subtle method to assert their jurisdiction over an area, 

which has implications for the management of natural resources. 

In 2020, a total of 444 land parcels in the State Forest were reported by the CLB. Of these are  

• 182 ratified land rights with a total area of 2311 ha (average size 12,7 ha) 

• 118 are pending ratification, covering an area of 27060 (average size 229 ha) 

• 144 land claims with an unknown status parcels with a total area of 18112ha (av. size 125 ha) 

 

Most if not all of the ratified land rights are old land rights that existed before the enactment of the 

CLRA of 2003. Pending land rights might still qualify as existing land rights, but it is interesting to 

observe that the average size from ratified to pending land rights has increased by factor 15-20. This 

suggests that people use an opportunistic approach to claim land which is not necessarily based on a 

traditional right.  

If all pending and unknown land rights will be approved, the total area of habitat lost for forest and 

wildlife management will account to 47483 ha. This is equivalent to 30% of the SFR (See Fig A5.8.1 

below and Annex 5.8).  

In total, an estimated 300 households or cattle posts exist in the state forest with around 1,500 people. 

The majority of these dwellings are located close to Liselo (near Mpacha airport, app. 15 km outside 

Katima Mulilo). 
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Land Cover Changes 

Land cover changes between 2010 and 2016 (see Fig A5.8.2 and A5.8.3 in Annex 5.8), monitored 

through satellite images allow for the visual comparison of the status over time. It can be observed 

that: 

• Bare land increased 

• Grasslands increased 

• Forests decreased in some areas, increased in others with strong fragmentation of the forests. 

• The changes in land cover (Figure 32) also indicate increasing fragmentation of habitats. 

 

Land cover changes in the SFR between 2006 and 2017 were observed in areas with increased land 

allocation in the East, mostly for leasehold purposes, and the area around Singalamwe along the 

boundary to the Kwando Conservancy and Community Forest to the West. 

 

The land clearing rate in the SFR varies strongly between the areas but was measured to be between 

0 in the central Northern area and approximately 3 % per annum close to Katima Mulilo (See Fig. 

A5.4.8 in Annex 5.4). The clearance on the Eastern side closer to the boundary of SFR (and beyond) 

towards Katima Mulilo for leasehold purposes included parts of densest forest areas rich in Guibourtia 

coleasperma and Baikiaea plurijuga. An estimated 500,000 trees on between 1500 – 3000 ha 

(depending on source of information) on the Eastern boundary of the State Forest have been felled, 

with sizeable timber trees accounting to approximately 50.000 trees. Many of the trees cut down are 

estimated to be over 200 years old.  

Fig. 13 Registered and pending/unknown status land rights, areas cleared for cropping and local level 

corridors (Nuulimba and Dierkes 2020, WWF)  
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Additionally, a number of trees are cut annually to create crop fields for subsistence farming on 

customary land rights.  

 

The activities appear to be not based on sustainable forest management practices. The extraction of 

forest resources continues to threaten the area as the demand for redwood furniture in Asia persists. 

The region’s rare rosewood forests are particularly threatened by deforestation and degradation due 

to their slow growth rate with an increment of approximately 0.37 cm DBH per year.  

 

Mining and EPLs 

There is a massive interest in Explorative Prospecting Licences (EPLs) in the State Forest and current 

EPLs cover at least one-third of the SFR (See Fig. A5.8.5 in Annex 5.8). Mining is a significant threat to 

the SFR, its biodiversity and its integrity.  

Climate Change 

A recent report on “Climate Change Vulnerability and Adaptation Assessment for Namibia’s 

Communal Conservancies” (Coldrey & Turpie, 2019) presents various climate change models for 

Namibia between 2040 and 2060. The report suggests that annual precipitation around the SFR will 

decrease by about 5.5% (30mm), while the mean annual temperature will increase by 13.8% (3 C°). 

While the accuracy and precision of these models is uncertain, the IFWMP should consider these 

trends. The models indicate that the decrease in rainfall and increase in temperature will lead to 

species emigration out of the North-Eastern part of Namibia. As rainfall decreases and temperatures 

increase, crop and livestock production will decline, and community will be become less tolerant of 

HWC resulting in an increased risk of poaching. Rangelands will be degraded causing communities to 

use natural resources on an increased level.  

This highlights the importance of whether management decisions should be based on current climatic 

conditions or the future climatic conditions for 2040 – 2060.  

Fire Regimes 

Fire is an important ecological phenomenon for the structure and function of the dry woodlands of 

the Kalahari Sands and for their sustainable management. Fire enhances the availability of ash 

(potash), which supports the rapid regeneration of grass and herbaceous understory in a generally 

nutrient poor landscape and provides the rationale behind ‘shifting cultivation’. In addition, natural 

fires break the physical dormancy in the hard-coated seeds of fire-adapted taxa such as the family 

Fabaceae (e.g. Acacia) and others. However, its ecological effects on vegetation depend on many 

factors such as timing, weather conditions, fuel load and frequency (Forest Research Policy, 2011). 

In Kalahari woodlands and savannahs, fires are part of the natural dynamic, and while natural fires 

occur in the area, they are low in frequency. Most of the fires observed are man-made and 

uncontrolled posing a serious threat to natural resources. There is a tradition of controlled burning of 

selected areas by the local inhabitants, which has been documented for the adjacent Bwabwata 
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National Park (Humphrey, 2018). The number and frequency of fires in the State Forest exceeds all 

other areas in the vicinity in terms of days per year and frequency over the last 5 years6.  

The causes of these fires require further investigation. From engaging with various stakeholders in the 

region, some hypotheses on the origin of fires include:  

(a) fires are caused by poachers to trap animals and/or other people entering the forest 
that have left cooking fires unattended;  

(b) by individuals who enter the forest to harvest devil’s claw;  

(c) or by semi-controlled burning in Zambia which has crossed the border into the State 
Forest Reserve.  

 

These accumulated factors result in a high frequency of fires, which exhausts the nutrients in the soil, 

hinders seed production and regeneration, and creates economic losses by damaging valuable timber 

and non-timber resources. Intact forest associations -like a dense Baikiaea plurijuga forest- should not 

show much fire damage. Breitenbach (1968) highlighted “due to the absence or paucity of grass or 

other inflammable material on the forest fIoor, the denser parts are fairly resistant to fire, especially 

to mild early and mid-dry season fires which burn up to the forest edge and then usually go out. Also, 

the fiercer late dry season fires which are assisted by a certain amount of dry Ieaf-litter and, in 

overmature and less dense parts, partly also by the dry thicket-under storey, do not destroy the forest 

over large areas but eat pockets into the forest”. Once these pockets are created, fire can continuously 

enter deeper in the forest This is how the original Baikiaea climax vegetation was impacted by fire. 

Serious degradation has happened since the first description of the SFR in 1968. In 2019 fire scars 

were evident in all areas of the forest and the prevalence of Combretum eleagnoides, which gives 

evidence that fires are a problem in the area. 

It is essential to note that the absence of hot fires promotes bush encroachment, which in turn 

suppresses the regeneration of important climax species, e.g. Baikiaea plurijuga and Pterocarpus 

angolensis. The high bush density can at the same time, for a number of reasons, retard fires or even 

cause them to die out.   

A fire management plan is therefore a critical element of the IFWMP, especially for habitat 

management purposes. Fires must be analysed for the frequency, seasonality and intensity of the 

fires. Sentinel and Landsat RGB preview TIF images can be used to monitor burnt areas to directly 

inform the fire management plan. Some initial analysis with detailed maps using the 2016 Landsat 

dataset is available in Annex 5.8. Figure A.5.8.8 below shows that a small area in the State Forest was 

affected by fires until mid-July. Thereafter, the burnt area increased. Fire frequency decreases after 

October, but also clouds obscure burnt areas during the rainy season. According to this dataset 86% 

of the State Forest Reserve was affected by fire. The development of a fire management plan for the 

SFR must incorporate the traditional knowledge around fire and fire management of local 

communities. 

 
6 See Annex 5.8 for detailed fire mapping 
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Fragmentation and Degradation  

In a comparative study on the vegetation in Sachinga, Lushetile claims that “the results provide 

evidence that there is a continuous loss of woodland vegetation units, unless measures are taken 

the tall woodlands will continuously be reduced to shrublands. Local people are the main primary 

drivers in the vegetation dynamics in the study area through logging, clearing of fields, and starting 

of fire…” (Lushetile, 2009).  

Vegetation types do not change rapidly and changes in land cover are difficult to determine due to 

classification challenges. The vegetation classifications were done in 1995, and other assessments like 

the above mentioned study, the forest inventory presented and an attempt to reconstruct the climax 

vegetation types 50 years ago work based on a slightly different classification but do all carry the same 

message: unsustainable utilisation rates, conversion of land, fire, rainfall patterns, climate change and 

other factors have seriously impacted the area and seem to have caused a shift in the vegetation 

patterns into a stage of degradation:  

The original status of the State Forest had been described in the “Long-term Plan for Forest 

Development” by Breitenbach in 1968. Based on this plan Figure 15 below was created. The State 

Forest used to be a climax Baikiaea Forest, especially towards the Northern boundary. Due to the 

severe signs of degradation, the current status of the SFR is at Stage 2 to 3 (subclimax) with 

Pterocarpus-Baikiaea woodlands and Burkea-Pterocarpus woodlands in few patches and shrublands 

in large areas with a very low share of Pterocarpus. This is not entirely in line with the subclimax 

descriptions by Mendelsohn mentioned earlier. However, signs of degradation cannot be denied.  

No final conclusions on the condition of the vegetation in the SFR can be drawn in the absence of an 

up-to-date, reliable and comprehensive inventory report. However, the climax vegetation stage is only 

prevalent in very few confined areas. This suggests that the larger part of the SFR has lost its forest 

integrity and ecosystem functionality.  

Fig. 14 Cumulative area burnt in the State Forest based on Landsat TIF images and as the new 

area burnt first detected in a particular image. 
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Further degradation will lead the ecosystem to reach the tipping point that leads to an irreversible 

stage. This should be avoided by all means, as the ecosystem services provided by the area cannot be 

underestimated.  

 

 

 

  

Fig. 15 Degradation stages in the SFR (Sarah Sra and Britta Hackenberg based 

on Breitenbach 1968, further developed) 

 

 
 

 

Climax 
Stage 

Current 
Stage 
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Current Stage 

Burkea-Pterocarpus 
Woodland 

 
Subclimax Stage 

Pterocarpus-Baikiaea Forest 

 
Climax Stage 

Baikiaea Forest 

Open to dense woodland 7-12m 
high. Openings between trees 
covered with sparse to medium-
dense low grass 

Open forest with often broken to 
open canopy 10-15 m high. 
Undergrowth consists of medium 
to dense, low to tall grass 

Dense forest with heavy canopy 
15-20 m high. Undergrowth 
consists of sparse grasses. 

Growing stocks consists of Burkea 
africana, Pterocarpus angolensis, 
Guibourtia coleosperma, among 
else 

Growing stock consist of: 
Pterocarpus angolensis, Baikiaea 
plurijuga, Burkea Africana, and 
occasional Guibourtia 
coleosperma, among else 

The growing stock consists 
almost entirely of Baikiaea 
plurijuga (80-90%) with few 
scattered co-dominant 
Pterocarpus antunesii. 

Occurs on well-drained but 
immature or rejuvenated sand 
soils which are never waterlogged 
or inundated during the wet 
season 

Occurs on well-drained but 
immature to semi-mature sand 
soils which are never waterlogged 
or inundated during the wet 
season 

Due to the absence of grass and 
inflammable material, denser 
parts are fairly resistant to fire. 
Occurs on well-drained mature 
sand soils of higher plateaux and 
flat hilltops which are never 
waterlogged or inundated during 
the wet season 

 
Despite data deficiencies, it is clear that the SFR has been systematically degraded by encroachment, 

timber exploitation, natural resource extraction and uncontrolled fires. However, the SFR remains an 

area of great importance to surrounding communities for its ecosystem services, mainly the provision 

of key natural resources. It is also critical habitat for a number of endangered species and species with 

a marginal range within Namibia. Thus, it plays a role in driving a wildlife and biodiversity-based 

economy in the Zambezi Region. The SFR is of strategic importance for the integrity of KAZA as it lies 

within several key wildlife corridors serving the ethos of KAZA focusing on improved connectivity 

between countries.  

It is therefore of utmost importance that the area is gazetted and managed to secure sustainable 

livelihoods for surrounding communities, encourage sustainable development of the Zambezi Region, 

and set an example for good forest management for the rest of Namibia and pave the way for other 

much needed State Forests. 
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6. VISION, OBJECTIVES AND DEVELOPMENT PROCESS 

 

In line with Namibian forest, conservation and biodiversity policies as well as the expressed interest 

and wishes of communities living adjacent to the SFR and in the Zambezi region, the resulting vision 

and objectives for the SFR follow below: 

 
 
The technical approach used to develop the objectives follows the seven IUCN Forest Landscape 

Restoration principles (Fig. 16). The principles consider the conservation of flora and fauna and 

includes species and ecosystems that may not be threatened but are critical for restoration of 

multifunctional landscapes. 
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Based on these IUCN principles, specific strategic Principles and Approaches were developed. These 

are considered intrinsic to achieving the Vision and Objectives of this IFWMP and are presented below: 

 

 
 

The strategies and interventions proposed under each management objective in Chapter 7 follow the 

above principles and approaches, which also guided the development of the Zonation (Chapter 8), 

Community Involvement (Chapter 9) and Implementation Plan (Chapter 10).  
  

Fig. 16 IUCN principles for forest landscape restoration (IUCN, 2019) 
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The design of the strategies and interventions for the achievement of the vision and management 
objectives follows the logic of the hierarchy below. 

 

 
 

 

 

Plan Development Process 

This management plan was developed using an ecosystem-based approach, which is centred on an 

understanding of forest ecosystem functions, services and attributes. Ecosystems are complex 

systems and all factors are intertwined and interconnected. To project this complexity into the 

management planning process, the systemic analysis presented in Figure 18 below was used. 

 

The figure presents human needs and how provisioning services by ecosystems contribute to the 

satisfaction of these needs. It further classifies ecosystems into key ecological features and presents 

stress symptoms, the problems causing stress and root causes to these problems. This better grasp of 

the system and its dynamics is crucial to the design of meaningful measures that address these 

problems while achieving the objectives set out for the ecosystem.  
 

A SWOT analysis (Annex A4.1) was conducted to identify weaknesses and threats and assess the 

existing strengths and opportunity.  

 

The insight into the underlying issues and key strengths and opportunities was used as building blocks 

for the development of a theory of change and the design of strategies and interventions that will 

support the implementation of the plan. These strategies - clustered into social, economic and 

ecological, governance and communication categories - are presented at the bottom of Figure 18. 

They reflect different root causes, which must be addressed by the strategies to achieve the objectives 

of this management plan. 

 

Fig. 17 Hierarchy of the management plan. 
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Fig. 18 State Forest ecosystem – a systematic analysis.  
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Any interventions within the forest ecosystem will cause changes, which can be positive or negative. 

It is critical to be aware of the impacts and side effects that different proposed strategies and 

interventions within this management plan may create. Thus, an in-depth analysis of all proposed 15 

strategies and 42 interventions was undertaken including 

• specific components included; 

• challenges it aims to address;  

• positive side-effects that may be created;  

• potential risks and conflicts caused by the implementation of interventions or components.   

 
The full assessment can be found in Annex A4.2. The figure below presents the strategies associated 

with each management objective, which will be explained in detail in Chapter 7, as well as overarching 

strategies which are further presented in Chapters 8, 9 and 10. Interventions identified to support the 

Fig. 19 Objectives, Strategies and Interventions alignment. 
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implementation of each strategy and the achievement of each objective are also summarised in Figure 

19. The list of proposed interventions is non-exhaustive. 

 

Most strategies are measures to create a conducive environment for flora and fauna and address 

pertinent threats. This will have a positive effect on the health of the ecosystem. The identified 

strategies support the achievement of the four management objectives and guide the identification 

and implementation of appropriate interventions. These interventions were developed as nature-

based solutions7.  

 

The objectives, strategies and interventions proposed in the Chapters 7, 8 and 9 have been developed 

to integrate complexity and provide an adaptive framework to achieve long-term impacts. At this 

stage, data deficiencies hinder the formulation of recommendations and the development of detailed 

on-the-ground activities. However, a systematic approach to identify data deficiencies and future 

interventions focused on data collection, research and monitoring can fill these gaps and improve the 

holistic understanding of the State Forest Reserve. 

 

 
7 Nature-based Solutions (NbS) are “actions to protect, sustainably manage and restore natural or modified ecosystems 
that address societal challenges effectively and adaptively, simultaneously providing human well -being and biodiversity 
benefits” (Cohen-Sacham, 2016). 
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7. MANAGEMENT OBJECTIVES 

This section details the background, justification, strategies and potential interventions for each of 

the four management objectives. 

Screening tools to support the implementation of the management objectives were developed for 

flora and fauna. These focus on characteristic and distinctive keystone and indicator species and are 

included in the following sub-sections. The IUCN Red List of Threatened Species, Key Biodiversity Areas 

(KBAs) and Important Bird and Biodiversity Areas (IBBAs) were also used to inform forest landscape 

restoration planning and other measures.  

Specific long-term impacts for the four objectives have been identified. The strategies under each 

objective are designed to achieve these long-term targets. 
 

 

Vision 

Healthy ecosystem and thriving forest and wildlife diversity 

Specific Objective 

To increase the socio-ecological resilience by conserving and restoring the forest while supporting the 
livelihoods of local communities.  

Objectives  Impact (long-term)  

Restore forest landscapes and wildlife habitats  

 Halted forest and habitat degradation 

Functional forest ecosystems and wildlife habitats  

Conducive habitats for high value species  

Conserve forests and wildlife species of 
national and regional importance   

Stable or increasing populations of threatened flora and 
fauna species   

Conducive habitats for high value species  

Functional forest ecosystems and wildlife habitats  

 Support regional conservation  

Key wildlife species migrate freely through functional wildlife 
corridors in SFR, contributing to healthier populations across 

KAZA countries 

State forest in Zambezi region is home to threatened tree 
species in KAZA member states 

Build up nature-based economies and 
community benefits  

Indigenous natural products and tourism drive the regional 
economy  

Socio ecomic benefits to communities from the SFR  

Surrounding communities support SFR management 

Table 4 Vision, objectives and long-term impacts of SFR management.  
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7.1. Objective 1: Restoration 
  

Restoration of the forest ecosystem underpins all activities aimed at improving ecosystem health 

through ecological measures. Dryland forests are characterised by the composition of characteristic 

species, a slow growth rate of the trees and multiple uses (and related pressures) that influence the 

development dynamics including the regeneration of trees. The restoration factors in Figure 20 

determine the current and future species composition and the success of restoration interventions 

proposed in this plan.  

 
 

 

The topic restoration is a cross-cutting issue and will be dealt with under a number of objectives: 

Consequently, Objective 1: Restoration focuses on the core forest elements relevant for the 

restoration process. All wildlife and habitat related interventions will be covered under Objective 2: 

Biodiversity Conservation. Extraction rates will be dealt with under Objective 4: Nature-based 

Economies.  

The following two strategies address restoration of the SFR and guide interventions that will 

contribute to enhanced forest ecosystem health and quality: 

• Forest landscape restoration; and 

• Improved land care 

 

These strategies should directly contribute to halting forest and land degradation in the SFR and 

restoring a functional forest ecosystem and wildlife habitat in the long-term. The interventions 

proposed under this objective are designed to directly and indirectly address some of the key threats 

to the forest ecosystem.   

 

Fig. 20 Restoration factors in the SFR. 
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7.1.1. Forest Landscape Restoration   
  
Restoring degraded land creates environmental benefits such as improved carbon sequestration, 

wildlife habitat, water and air quality. Restoration is crucial to mitigate climate change. It is a key 

adaptation strategy to improve food security, support livelihoods and increase resilience to climate 

change (WRI 2020, at www.wri.org). To unlock these benefits the forest landscape restoration 

approach in the SFR follows the IUCN FLR guidelines. For the implementation of the plan, the 

guidelines have been adapted to the local context. 

 

  
 

Restoration of the original forest landscape in the SFR was an explicit target identified during 

stakeholder consultations.  

 

 

 

BOX 1: Selected forest landscape restoration principles, IUCN FLR guidelines (2018)   

Restore functionality – Restore the functionality of a landscape to provide a rich habitat, 
prevent erosion and flooding, and withstand the impacts of climate change and other 
disturbances.   

Focus on landscapes – Consider and restore landscapes instead of individual sites. This 
entails balancing a mosaic of inter-dependent land uses, which include but are not limited 
to agriculture, protected areas, agroforestry systems, well managed planted forests, 
ecological corridors, riparian plantings and areas set aside for natural regeneration.  

Allow for multiple benefits – Aim to generate a suite of ecosystem goods and services by 
intelligently and appropriately introducing trees and other woody plants within the 
landscape.   

Leverage suite of strategies – Consider a wide range of eligible technical strategies from 
natural regeneration to tree planting for restoring forest landscapes.  

Fig. 21 Intervention logic for Objective 1. 

http://www.wri.org/
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The SFR is a mosaic of habitats with the following general characteristics:  

• In the West there are a few patches of Baikiaea forests, some relatively intact primary Baikiaea 

woodlands but mostly given over to Baikiaea shrublands  

• In the Central part there are mainly secondary Baikiaea shrublands with a higher occurrence 

of Ptercarpus and Burkea  

• In the Eastern part, there are large areas of Baikiaea shrublands with a higher share of 

Terminalia and clusters of degraded primary woodlands with some Guibourtia and Burkea 

• Where they occur the mosaics of omurambas and omuramba fringes are relatively intact. 

 

These habitats show severe signs of degradation.  

Strategies to achieve forest landscape restoration must be based on a thorough understanding of the 

key species in the SFR ecoregion and their status in Namibia and globally. A screening of main tree 

species was undertaken8 to select species that are characteristic for the SFR’s dominant vegetation 

type and/or that have been declining. These species must be managed at a landscape-level with a 

varying level of required restoration efforts. Table 5 below details the key species identified in the 

screening process. 

 

 

Botanical Name 
Common 

name 
Abundance in 

Namibia 
Status in 
Namibia 

IUCN Red 
data list 
global 

CITES Relevance Strategy 

Trees and Shrubs Records Squares   Annex   

Baikiaea plurijga  Zambezi Teak  182 108 
protected 

(f) 
LC   

characteristic 
species 

landscape 
level 

Guibourtia 
coleasperma  

Rosewood  160 82 
protected 

(f) 
Not Available 

Not 
Available 

characteristic 
species 

landscape 
level 

Pterocarpus 
angolensis  

Kiaat  257 142 
protected 

(f); lc 
LC   

characteristic 
species 

landscape 
level 

Pterocarpus 
lucens  

Thorny teak/ 
Bloodwood  

8 7 lc LC   key species 

Pterocarpus 
rotundifolius  

Round-leaved 
teak  

14 11 lc LC   key species 

Schinziophyton 
rautanenii  

Mangetti  250 133 
protected 

(f) 
LC; 

decreasing 
  key species 

landscape 
level 

 
Community consultations around the SFR also highlighted the need for forest restoration, which is 

aligned with FLR efforts targeting the restoration of secondary forest and degraded primary forest 

(also as per reference model by Breitenbach). The appropriate techniques for such measures are 

presented below. 

  

 
8 See Annex A5.9 for detailed screening. 

Table 5 Trees and shrubs identified in the screening process. 
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The restoration interventions from the box above proposed for the SFR under Objective 1 also feed 

into other Objectives. For example, restoration Techniques 1, 2 and 3 can be used to achieve Objective 

4 (creating Nature-based Economies), while Technique 4 will be appropriate for creating connectivity 

under Objective 3 (orchiSupporting Regional Conservation). In addition, Technique 5 will be proposed 

for adjacent communities and community forests to decrease pressure on the SFR and improve land 

care in combination with conservation agriculture (see Chapter 9). 

  

BOX 2: Relevant Techniques from FLR initiatives for the SFR 

  

1 The rehabilitation and active management of degraded primary forest:  

In degraded primary forests, the stand structure, composition, function and processes have been affected 
to such an extent that satisfactory recovery of productivity and ecosystem integrity over the short- to 
medium-term will require active management interventions. Restoration in these cases include removal of 
causes of further disturbance and degradation -such as repeated annual fires- and the promotion of stand 
recovery through targeted silvicultural treatments such as liberation thinning.   

2 The active management of secondary forest:  

Secondary forest is woody vegetation that has naturally re-established on previously degraded cleared of its 
original forest cover by shifting cultivation, settled agriculture or the creation of pasture lands. These forest 
areas are characterised by a relatively uniform composition of early successional species (i.e. pioneer and 
non-pioneer light-demanders), relatively even-aged stands and rapid initial tree growth. Because these 
forests are at an early successional stage, they respond well to silvicultural treatments such as liberation 
thinning.  

3 Promotion of natural regeneration on degraded forest lands and marginal agricultural sites:  

In some cases, degraded forest lands may still be capable of supporting natural regeneration. Natural 
regeneration can be a viable proposition as long as the immediate drivers of degradation (such as recurrent 
fires or grazing pressure) are removed or carefully managed. However, misdiagnosis of the drivers, processes 
and degree of degradation can result in major setbacks. For example, even if grazing pressure is reduced on 
marginal pasture land, site recovery will be slow in the absence of desirable and viable seed sources.   

4 Ecological restoration:   

Despite constraints, ecological restoration can be used judiciously to help create critical new habitat or 
connect existing fragmented habitats for endangered species and can be employed as one component of 
FLR. Major conservation benefits can be derived from combining ecological restoration with other 
restoration components.  

5 Agroforestry and other configurations of on-farm trees:   

On-farm trees are not only assets for farming systems, they are also an important source of industrial 
roundwood and a means of enhancing ecosystem connectivity and maintaining landscape-level propagation 
capabilities. Indeed, some agroforestry systems are virtually indistinguishable from late successional 
secondary forest.  

(Rietberger/IUCN 2008)  
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Silvicultural Measures 

Silvicultural measures for key species9 should be implemented. Some species are fundamental 

ecological units through which genetic and ecosystem diversity radiate (Beatty et al 2018). Key tree 

species for the SFR are Baikiaea plurijuga, Pterocarpus ssp. (P. angolensis, P. lucens and P. 

rotundifolius) and Guibourtia coleosperma. These species are all distinctive for specific biotopes in the 

SFR.  
 

A landscape-level approach to address restoration requirements of these species will focus on the 

restoration of key species. Specific prescriptions for Baikiaea plurijuga and Pterocarpus spp. are 

presented in the Table below.  
 

 

 

Area  Baikiaea plurijuga  Pterocarpus angolensis  Guibourtia coleosperma 

West  Restoration of degraded primary 
forest through removal of 
disturbances (primarily fire 
management).   

May occur in subclimax 
stadium but not as a target 
species in this zone.   

Will respond to similar 
measures as for Baikiaea. 

Central   Will be a widely abundant 
species with apparent fire 
damage and limited survival 
rates. Not a target species. 

Restoration of secondary 
forests using silvicultural 
measures and support to 
natural regeneration. 

Will be a rarely abundant 
species with apparent fire 
damage and very limited 
survival rates. Not target 
species. 

East  Will be an accompanying species 
that should take over in the long-
term but is not a short-term 
target. 

May occur in subclimax 
stadium as an accompanying 
species but is not a target 
species. 

Restoration efforts to focus 
on this species, will require, as 
a precondition, that 
encroaching species are 
reduced.  

 

 

The techniques applied for these key species in the different areas (zones) are presented in detail 

below. Another species considered for restoration due to the multiple benefits and economic 

development opportunities it provides is Schinziophyton rautanenii. At this stage, Guibourtia 

coleosperma -with its current very local distribution- requires a much more site-specific approach 

within a broader landscape-level approach.   
 

 

 

 

 

 

 

 

 

 
9 Key species here refer to species that are characteristic but not dominant in the SFR and not necessarily but probably 
specifically endangered species. 

Table 6 Landscape level restoration interventions for key species 
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Baikiaea plurijuga   

Baikiaea plurijuga is the dominant tree species in the SFR. The highest densities and volumes per 

hectare occur on the Western side with solid patches towards the East. 

 
 
 

The inventory data of 2014 confirms that the diameter distribution is too flat (Figure 23) and that 

regeneration is not sufficient. Unsustainable logging has been a key reason for the flat curve in the 

past and is exacerbated by a poor survival rate of the very well germinating seeds, which is a key 

concern in the SFR. To counteract this trend, the root causes must be understood. 
  

  
 
 

Baikiaea forests and woodlands are threatened by logging. The open canopy can be easily penetrated 

by fire, especially in the late dry season and when there is a significant amount of grass and shrubby 

undergrowth. After frequent fires, a dense shrub layer dominated either by shrubs and climbers or by 

grasses and herbs develops.   
 

When fire damage is severe or after cultivation, Baikiaea plurijuga can disappear completely. It is 

sensitive to fire and does not regenerate easily in frequently burnt sites (WWF ecoregions 2020). 

Therefore, the focus must be on protecting regeneration from disturbances, especially fire, and the 

protection of seed trees.   

Consequently, it is recommended in areas with a high Baikiaea volume or tree density to:  

Fig. 22 Tree distribution and volume distribution of Baikiaea plurijuga in the SFR. 

Fig. 23 Population of Baikiaea pluriuga in number of stems per DBH class. 
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Pterocarpus species (angolensis, lucens and rotundifolius) 

The area with the highest abundance of Pterocarpus spp. is the central part of the SFR. The highest 
volumes mostly occur in the areas with the highest tree densities.   
 
Pterocarpus is highly tolerant to fire. It has a scale-like bark with a high concentration of carbon, which 

protects the cambium from fire. According to Geldenhuys (1995), a key characteristic of Pterocarpus 

angolensis “is that the above-ground stems of the seedling die back annually until the root system is 

strong enough to produce stems that can survive drought and fire”. Pterocarpus angolensis is strongly 

light-demanding and can grow to large diameters and canopies in relatively open stands. Seedlings 

and saplings develop and grow best in open stands and where competition is removed, for example 

by burning shrub and grass layers. 

 

Geldenhuys (1995) flags that elephants have a preference for Pterocarpus angolensis and selectively 

damage them by digging out the roots, pushing over or pulling out young trees and debarking older 

trees. Pterocarpus spp. generally have a poor regeneration10.  

 

 
10 See https://uses.plantnet-project.org/en/Pterocarpus_angolensis_(PROTA) for further details. 

Recommendations for Baikiaea plurijuga:  

• Not open dense stands of trees or regeneration clusters as it increases the susceptibility of fire.  

• Protect areas from fire by working strategically with (or better around) fire: Keep fires out for at least 5 
consecutive years to allow Baikiaea seedlings to develop a minimum level of fire resistance. This can be 
achieved by reducing fire risk and fuel load and therefore include to:  

o Conduct buffer burning along cutlines to create fire breaks around the area (but not within).  

o Minimize the risk of uncontrolled fires: This can be achieved by banning illegal camps for Devil’s 
Claw harvesting or harvesting of other natural resources. A key reason for fires the SFR are 
unattended cooking fires. 

o Reduce fuel load in a staggered approach to avoid highly destructive wildfires in the late season 
by:  

▪ (i) giving out grazing concessions to adjacent Community Forests (Kwando, Lubuta and 
Masida) during the rainy season, starting from December until March 

▪  (ii) rely on elephants using the area with a high abundance of Baikiaea as a corridor or 
residence at the end of the rainy season starting from April.  

https://uses.plantnet-project.org/en/Pterocarpus_angolensis_(PROTA)
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A number of tree species have been identified as encroachers in the natural distribution of 

Pterocarpus angolensis: These include Burkea africana, Terminalia spp., Dichrostachys cinerea, 

Combretum eleagnoides and Baphia massaiensis. 

Pterocarpus is considered a fire tolerant species. However, high fire frequencies also promote the 

establishment of fire-resistant, often less useful woody species such as above-mentioned encroaching 

species including Dichrostachys cinerea (Trigg, 2001). Other fire followers include equally mentioned 

Combretum eleagnoides and Baphia massaiensis, which account for 40% of the regeneration layer. 

These often suppress the regeneration of Pterocarpus angolensis in the open areas in the central part.   

 

While Pterocarpus is considered a desired species, Burkea africana is a secondary species: “Where the 

woodland has been degraded, other species such as Burkea and Terminalia spp. have emerged” 

(Nkoye, 2002). The spatial distribution of the area with large Pterocarpus and Burkea stands is 

indicated in the maps below. The Terminalia sericea stands dominate in the East, Burkea in the center.  
 

 
 

 

 

Fig. 24 Tree distribution and volume of Pterocarpus angolensis in the SFR. 

Fig. 25 Distribution of Burkea africana and Terminalia sericea in the SFR. 
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Guibourtia coleosperma  

Given the high standard error rate in the inventory, with only 11 trees being recorded in the whole 

SFR sample plots, it is very difficult to spatially locate Guibourtia distribution. The limited regeneration 

and complete absence of Guibourtia from the lower diameter classes is a cause of concern. The thin 

bark is highly susceptible to fire and the underlying cambium easily destroyed by heat. Due to the 

paucity of records, only general recommendations can be made. These include:  

 

If solid stands of Guibourtia are found in areas with high Pterocarpus abundance, a potential conflict 

around fire management can occur, since Guibourtia is more susceptible to fire than Pterocarpus spp.. 

Priority should be given to Guibourtia since it is the more endangered species.  

  

Recommendation for Pterocarpus spp:  

Promote Pterocarpus regeneration while trying to reduce the share of Burkea and Terminalia 
sericea. This could be achieved by: 

• Burning areas in patches in the dry season every second or third year.  
• Protecting large and healthy mother trees of Pterocarpus sp. to promote regeneration.  
• Removing Baphia massaiensies and Combretum eleagnoides to open up infested areas.  
• Extracting poles from secondary species and hence preventing recruitment of valuable 

climax species (Dichrostachys cinerea, Terminalia sericea, Burkea africana). 

Recommendations for Guibourtia coleosperma:  

• Identify Guibourtia stands using refined remote sensing methods or indigenous knowledge.   

• Protect stands in the field against destruction and hazardous fires:   

- Prepare cutlines around stands to avoid fires.   
- Dense stands of trees or regeneration should not be opened. 
- Regeneration should be protected against fire until a stage of relative fire resistance is 

reached (mild fires in the early dry season).  

• Promotion of establishment of Guibourtia through direct seeding development in buffer zones, 
homesteads and agroforestry systems.   
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Schinziophyton rautanenii    

Currently, about 10% of the SFR trees are Schinziophyton rautanenii. The plant is widely used in local 

households. The fruits, wood, leaves and oil are used for various purposes (see Annex A5.5 for further 

details). Schinziophyton rautanenii thus plays a vital role in the provision of numerous ecosystem 

services and goods for people, livestock, wildlife and the surrounding environment. Little is known 

about its conservation and population status. Namibia has passed legislation on its protection as an 

endangered species. 

 

Sch. rautanenii typically occurs in concentrated 100m core areas. Deep Kalahari sands (deep sandy – 

medium-textured and neutral soils that support drainage) support Sch. rautanenii growth. It grows 

faster with good lighting and requires little attention. However, it rarely survives the effects of fire. 

The tree is vulnerable to strong winds that break tree branches. Vegetative propagation by planting 

of truncheons has been successful. Agroforestry practices in Angola involving local communities used 

cuttings for live fencing and plant coppice at a young stage.   

 

Removal of Unwanted Species  

Certain fire regimes over time can encourage bush encroachment, which considerably reduces grazing 

capacities. The Zambezi region is seriously affected by bush encroachment. In the past 30 years, up to 

30 % of rangelands in the neighbouring areas have been degraded by bush encroachment (RA Sachona 

2005): “Bush encroachment in intensively grazed areas does not only increase the ratio of bush to 

grass production, but typically increases the proportion of certain invading bush species. Notably, fine 

leaved Acacia spp, Dichrostachys cinerea, and Terminalia sericea have been identified as the main 

encroachers …” (Perkins and Thomas 1993a). Depending on the soil and the vegetation association, 

bush encroached areas can appear differently, with other sources describing it as “an increase in the 

cover of Acacia mellifera and Acacia ataxacantha, at the expense of broad-leafed species of 

Lonchorcarpus nelsii and Grewia flava, which dominate unencroached areas” (Dougill et al., 2004).  

Refined remote sensing methods (considering the height of the trees) should be applied to identify 

bush encroached areas in the SFR. The following methods can then be applied to combat bush 

encroachment:  

• Manual removal (if species are useful for other purposes e.g. Dichrostachys for poles).  

• Hot late season fire (if species are difficult to remove, the area is large, and fire can be 

controlled).  

• Chemical combatting is not recommended due to risks associated with herbicides.  

• Harvesting for biomass utilisation (not recommended due to reputational risks to Namibia's 

nascent biomass industry).  

Recommendation for Schinziophyton rautanenii: 

It is strongly encouraged to increase the resource base of Schinziphyton rautanenii, especially in 

areas adjacent to communities, either as clusters in buffer zones or as an integral part of 

agroforesty systems. at a household level.    
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The final choice of methods will depend on the location and severity of the bush encroached areas, 

the desirability to address the issue and other factors like accessibility and potential use of the species.  

Fire Management   

Fire management interventions can be used as tools to achieve different objectives and will contribute 

to both restoration of the forest landscape as well as habitat management. For the purpose of clarity, 

these interventions are detailed under the Objective 2: Biodiversity Conservation. Observations and 

some recommendations detailed under this objective are also applicable to achieve the Objective 1: 

Restoration.  

  

Extensive bushfires occur every year in the SFR. While some are caused by lightning strikes on dry 

vegetation, most are induced by human activity either by careless handling of fire or setting fire on 

purpose that subsequently gets out of control. Frequent bushfires have destroyed valuable resources. 

The large number of dead trees further increases the risk and intensity of future fires. Yet, savannas 

and woodlands depend on the interaction between fire and rainfall for their development. Fire is an 

integral part of their natural environment and plays a fundamental role in any natural resources 

management area.  
 

Fires occur almost exclusively in the dry season: Early Dry Season (May – June) fires are characterised 

by a low intensity, high degree of patchiness and a tendency to extinguish spontaneously. Late Dry 

Season (July to November) fires are characterised by a high intensity, low levels of patchiness and a 

tendency to spread due to the hot, dry and windy conditions. Major differences can also be observed 

between different times of the day. Night-time and early-morning fires are less heat intense and 

destructive than afternoon fires.  
 

Well-managed burning in the right season and with the right regime can be used as a tool to prevent 

unwanted fires. The risk of uncontrolled fires can also be managed by reducing the fuel load in an 

area by cutting thatch grass, manage grazing, collection of firewood and use of firebreaks preferably 

as part of the forest infrastructure.    
 

A Fire Management Strategy for Namibia’s Protected Areas was developed by MET (2016) to minimise 

uncontrolled wildfires in National Parks. In this framework, controlled burning is used to reduce − and 

importantly fragment − fuel loads to create a landscape of burnt and un-burnt patches. Interlinked 

burnt patches and corridors − representing 35 to 50 percent coverage − create an early dry season 

firebreak network that minimises the occurrence and extent of late dry season fires. The result is a 

reduction in the total area burnt annually and a shift to a predominantly early dry season regime of 

low intensity fires. This strategy -although useful for National Parks- cannot be directly applied to the 

SFR.    
 

Seasonal mosaic burning is recommended for its positive impacts on biodiversity, wildfire prevention 

and mitigation of carbon emissions (Russell-Smith et al., 2013). High intensity late season fires are also 

considered useful and are implemented in areas where bush thickening (i.e. woody plant invasion 

such as Dichrostachys cinerea (Trigg, 2001)) is perceived as a management problem (Joubert et al., 

2012 in Humphrey 2018). The SFR will need different regimes in different areas to cater for different 
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fuel reduction strategies (e.g. grazing or harvesting) or where specific habitat management 

requirements call for other regimes (non-burning or intense burning).  

 

 
 

  Regime  

Season  Uncontrolled  Controlled  

Early   Low damage but not desired   Fire management tool   

Late  
Extremely high damage. Needs to be 
avoided by all means.   

Not a regular tool because it is difficult to control. 
Can be used as a tool for specific areas to combat 
bush encroachment.  

 
As indicated above, early controlled burning should not be done everywhere and annually. In 

general, fire impacts the regeneration of trees, the development of bush encroachment and the level 

of soil nutrients. Geldenhuys (1995) highlights the fire sensitivity of Baikiaea and Guibourtia: Especially 

during the late dry season, fire is detrimental to the regeneration of these species.  

 

The fire tolerance of key species is crucial for habitat management decisions that use fire as a tool. 

Baikiaea has the lowest fire tolerance, Pterocarpus the highest. The fire tolerance of other key species 

including Guibourtia and Burkea are displayed in Figure 26. 

 

 

 

 

 

 

 

 

 

 

 

 

A fire management regime proposed by Geldenhuys (1995) includes the following:   

 

 

Management Group Fire Management Protection Priority 

Baikiaea improvement 

Regeneration in shrub form 

Total Protection 

Burn every 5 years in early dry 

season. 

Extinguish fire as soon as possible. 

Baikiaea improvement 

Regeneration of small trees 

Burn every 3 years in early dry 

season. 

Limit burning area, allow fire to burn 

out. 

Pterocarpus-Baikiaea-

Guibourtia improvement 

Burn every 3 years in early dry 

season. 

Try to contain fire. 

Limit burning area, allow fires to burn. 

Pterocarpus improvements 
Burn every 2 years in early dry 

season. 

Limit burning area, allow fire to burn 

out. 

Table 7 Fire regimes and potential damages. 

Table 8 Fire management regimes by tree species based on Geldenhuys, 1995. 

Baikiaea plurijuga

Guibourtia coleosperma

Combretum psioides

Burkea africana

Pterocarpus angolensis

Se
n

si
ti
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ty

 

Fig. 26 Fire sensitivity of trees species 
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Grassland 
Burn annually in early dry season. Limit burning area, allow fire to burn 

out. 

Open woodland 
Burn annually in early dry season. Limit burning area, allow fire to burn 

out. 

 
For the SFR, a specific fire management plan must be developed. The following principles should be 
considered in the plan:    

• The SFR should be divided into fire management zones with different regimes (as 

explained later in the chapter Zonation).   

• Areas unburnt in previous years with sufficient fuel loads should be targeted by controlled 

burning as soon as conditions permit.   

• Buffer burns are required to reduce the area affected by Late Dry Season fires, especially 

around areas where fire should be minimised.   

• Patchwork mosaic burn patterns established throughout the SFR will minimise the 

occurrence and extent of wildfires from these areas.   

• Controlled burns in the early and mid-dry season will be implemented to establish a 

patchwork mosaic burn pattern. Areas of higher fuel load will be targeted first.   

• Unburnt areas from previous years will be prioritised for early dry season burning in the 

coming season.   

• Close liaison with the adjacent communities before early burning will be required for 

safety reasons.  

• An Awareness Campaign will be developed to minimise wildfires from surrounding 

communities or concessionaires operating in the SFR.   

• Active fuel load reduction will be done, as discussed in the chapter for habitat 

management.   

 

  

  

Recommendation for fire management: 

Fire Management requires a distinct plan produced through active community engagement and 

agreement, reviving traditional approaches and creating with zonation and utilisation agreements.  
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7.1.2 Improved Land Care 

Sustainable Rangeland & Grazing Management 

Livestock management is a key livelihood activity and cultural occupation of people living adjacent to 

the SFR. During the wet season, cattle are grazing as deep as 10 km from the tar road into the SFR. It 

is therefore important to recognise the importance and implement sustainable grazing management 

to maintain rangeland access and quality, without detriment to other SFR objectives.    

 

Although the Forest Act delegates authority to manage grazing rights to the management body of a 

Community Forest, where they exist, it is mainly exercised by the Traditional Authority. Currently, 

grazing and issuing of grazing rights is not adequately managed in Namibia and certainly not in the 

SFR. Cattle are not herded but roam around freely. They are not kraaled at night, which leads to 

increased human-wildlife conflict risk. Human-wildlife conflicts are prevalent in the area with 

livestock being lost to lions e.g. near the Sobbe corridor. Overgrazing is another key risk in some areas 

and is caused by uncontrolled movement of cattle from people living outside of the SFR. Grazing also 

depends on the availability of water within the SFR.  

  

Recognising grazing as an important economic resource and engaging in improved rangeland 

management practices in some areas is an important solution presented under Objective 4. Improved 

rangeland management requires technical advice from experts and can be built on the principles 

presented in Box 3 below.  

 

 
 

Some of these principles have been widely used in the past but were abandoned over time as they 

require time and effort and their implementation was not obligatory. Rangeland and livestock 

management in the SFR can build on community-based rangeland management programs that were 

successfully implemented in Namibia including in the Mudumu South Complex.   

BOX. 3 Preliminary principles for sustainable rangeland management in and around the SFR  
 

• Livestock is grouped to avoid individual cattle roaming around.  

• Livestock is herded and grazed based on a management plan with high intensity and short frequency 
grazing.  

• Heavy grazing is done strategically:   
- To cut grasses down to promote regeneration and avoid over-resting;   
- To break the soil capping and open the soil for nutrients from cattle droppings to enter the soil 

and improve the water regime in the soil. In the long run, this will improve the productivity and 
increase the grazing capacity;   

- To avoid selective grazing of certain grass types and species.  

• Long resting periods are maintained after grazing. Hence, perennial grasses with higher nutrient levels 
are better protected.   

• Livestock is kept in kraals at night.   

• Ratio between bulls and cows should be optimised. The number of cattle is reduced or increased 
according to strategic risk management decisions.  

• Adaptive breeds are promoted. 

• Creating soil litter and preventing cattle from licking the soil litter.   
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7.2. Objective 2: Biodiversity Conservation  

Biodiversity conservation focuses on the intrinsic value of fauna and flora species and their sustained 

presence in a landscape. Based on a thorough understanding of the ecosystem and the different 

species that constitute it, biodiversity conservation aims at preserving the diversity of species that rely 

on the SFR as their habitat.  

 

The Biodiversity Conservation objective will thus be achieved by the following strategies:  

• Species Protection (flora and fauna) 

• Habitat Management (flora and fauna)  

 

These strategies and their corresponding interventions address key threats to the SFR ecosystem 

including fragmentation and degradation, logging and poaching. They will directly contribute to the 

achievement of the long-term impacts detailed below. 

 

 

 

 

7.2.1 Species Protection (flora and fauna)  

The SFR is home to a number of rare and threatened plant and animal species. The SFR lies in the 

transition zone from savanna biomes to moist woodlands. Along with the perennial Zambezian river 

system, this explains the high diversity of species compared to similar habitats and the large number 

of species occurring on the fringes of their geographical range. Namibia has the responsibility to 

maintain these boundaries and prevent the shrinking of ranges and further species degradation or 

losses. Therefore, specific management measures for key species must be identified and 

implemented. Key wildlife should be re-introduced into the landscape to maintain the natural 

biodiversity of the SFR ecosystem. 

  

Fig. 27 Intervention logic for Objective 2. 
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Species Specific Management  

Typically, most developing countries in which resources, particularly those for conservation efforts are 

constrained, rely on general spatial protection by creating a representative network of protected 

areas as a cost-effective means of species conservation. Only in some cases, species specific action 

plans are developed either when there is a utilisation interest against CITES criteria or international 

interest (and funding) for example for migratory species. 

   

To date, around 15,800 plants worldwide are critically endangered or vulnerable (IUCN Red Data List 

2019). In 2019, the IUCN Red List of Threatened Species categorised approximately 29% of assessed 

forest species as threatened with extinction (IUCN 2020). Of the roughly 2 million described species, 

only 87,000 have been assessed for their conservation status by IUCN and significant taxonomic gaps 

still exist in the global assessment of species’ conservation status (FLR, 2018). In line with this, major 

data gaps and a lack of documentation for Namibia must be acknowledged (Red Data Book of plants 

in Namibia, 2005).    

 

To understand the value of species to this ecoregion and their status in Namibia and globally, a 

screening of selected fauna and flora classes was undertaken11. As a result, a proposed list of species 

that require specific interventions within the SFR was developed and will be described in the following 

subsections along with a set of recommendations.   

 

Flora   

The conservation of different forms of plants requires different interventions. These interventions are 

presented in three categories: trees and woody species, herbaceous plants and grasses.  

Trees and Woody Species   

The most important trees and woody species of the SFR and their status were identified based on 

available literature and documentation. The criteria used to select priority species include12:  

• Abundance of species in the SFR according to the Tree (and Shrub) Atlas of Namibia (occur 

in only a few sites in Namibia) and Red Data book of plants in Namibia.  

• Record numbers and record squares as per Trees of Namibia (must be less than 30 records 

or 20 squares).  

• Conservation status in Namibia (minimum protected; IUCN status).  

• IUCN status as per Red List of Threatened Species (min. LC nationally or globally) and 

abundance in KAZA landscape.  

• CITES listing.  

  

Approximately two thirds of the spermatophyte taxa in Namibia have not been evaluated against the 

2001 IUCN Red List criteria (Red data book Namibia, 2005). However, 25 trees and woody species were 

identified using the criteria presented above (Annex A5.9). Due to the limited data availability, a 

selection of species was made based on KAZA landscape threat assessments for which Namibia has an 

 
11 See Annex A5.9 for further details 
12 Species were considered for listing if at least two criteria were met.  
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increased responsibility. These species require special and species-specific preservation interventions 

in line with Biodiversity Conservation priorities. Three tree species that should be included in a specific 

Biodiversity Preservation program and their current condition are presented in Table 9.  

 

 

Botanical 
Name 

Common 
Name 

Abundance in 
Namibia 

Status in 
Namibia 

IUCN Status CITES  Relevance Strategy 

Trees and Shrubs Records Squares   Annex   

Afzelia  
quanzensis  

Pod Mahogany  7 4 
rare; 

protected (f) 
LC; 

decreasing 
  

marginal 
range 

 species 
strategy 

Dalbergia 
melanoxylon   

Zebrawood  7 4 
data 

deficiency 
near 

threatened 
  

important 
habitat at 
marginal 

range 

species 
strategy  

Euphorbia  
ingens   

Giant 
Euphorbia  

10 3 
data 

deficiency 
near 

threatened 
C2 

important 
habitat at 
marginal 

range 

species 
strategy 

 

Details on the species, their threats and conservation concern are detailed in Annex A5.9. If the 

deterioration of the status and species decline can be confirmed, the development of species-specific 

preservation plans is strongly recommended. Ideally such preservation plans should be developed at 

a national level but could also be done at the SFR level depending on available means and capacity. 

Another 25 species could benefit from a species preservation plan13 together with general 

conservation activities. These should be revisited on a needs and/or opportunity basis.   

 

A key challenge in the reviewing process of tree and woody species was assigning a threatened status 

to taxa with a very wide geographical distribution. Both Baikiaea plurijuga and Pterocarpus angolensis 

are extensively harvested potentially leading to a reduction and continuing decline in their population 

and sizes. The wide distribution range and large population size, however, limited the possibilities to 

include them under the Biodiversity Conservation Objective. The best intervention strategies for these 

species are landscape level approaches as presented earlier and conservation measures. They are 

however mentioned here to highlight their ecological importance.  

Other Plants   

The availability of information on the herbaceous layer in the SFR is particularly limited. Key species 

indicative of the health of the ecosystem are thus used as a proxy. Findings include four orchids (one 

of them epiphytic) that occur in the SFR. All of these are protected in Namibia, listed in Annex II of 

CITES and partly listed in the IUCN Red Data List.   

  

 
13 The List of these 25 species is available in Annex A5.5 Table A.5.5.5. 

Table 9 Screening of key tree and shrubs species for Biodiversity Conservation. 
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Botanical Name Common Name 
Abundance in 

Namibia 
Status in 
Namibia 

IUCN Status CITES Priority 

Herbs Records Squares   Annex  

Ansellia africana  Tiger-orchid  20 max 8 min protected; LC  
Vulnerable; 
decreasing   

C2 priority  

Ceropegia stenantha  Orchid   20 max 11 min LC     C2 priority  

Eulophia 
livingstoniana  

Orchid  8 max 4 min 
rare; protected 
(NCO)  

   C2 priority  

Eulophia walleri  Orchid  12 max 6 min protected; LC     C2 priority  

 

 

All these species should be preserved as they contribute to the biodiversity of Namibia. They will 

require species specific action plans or at least a multi-species action plan. The risk of wildlife crime 

on these species (illegal harvesting and trade) should also be assessed.  

 

Other species that potentially occur in the SFR requiring specific conservation measures include 

species of the family Gladiolus. A botanical survey should be undertaken in close cooperation with 

the National Botanical Research Institute (NBRI).   

 
It is estimated that about 60 grass species occur in the SFR with a varying level of abundance. There 

seems to be limited interest in protecting these species in Namibia, especially since they are all 

abundant in the region and potentially across the rest of Africa. Therefore, no specific conservation 

measures are proposed for grass species.  Nonetheless a botanical survey could provide information 

on available grass species for future management planning. The establishment of a grazing 

management plan could introduce specific interventions to increase perennial grass species over 

annual species. 

 

Fauna  

The conservation of selected endemic or vulnerable wildlife species is presented in three main 

categories: Mammals, Birds and Amphibians.   

Mammals   

To date, the occurrence of 44 mammal species was confirmed in the SFR based on camera traps and 

personal sightings. Additionally, experts have confirmed the occurrence a number of small mammals. 

In Namibia, key mammal species usually have species-specific conservation action plans, for example 

for elephant and lion which both occur in the SFR. The African Wild-Dog currently does not have a 

dedicated plan and should be considered for a species-specific preservation plan based on its status, 

importance for HWC and tourism potential.  

  

Table 10 Herbaceous plants relevant for Biodiversity Conservation. 
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Small Mammals and Bat species: Although the total number of small mammals in the SFR is unknown, 

19 IUCN listed species have been observed in the SFR, whereas for ten bat species the SFR is a unique 

range in Namibia. Five small mammal species only occur in the SFR. It is crucial to look at the 

conservation requirements and strategies of these species with a marginal range in the SFR (e.g. 

Melck’s Pipistrelle Bat, which requires more research).   

 

 

Species Occurring only in the State Forest in Namibia   

Number Scientific Name  Common Name  IUCN Status  

1 Epomops dobsonii  Dobson's fruit bat  LC 

2 Neoromicia melckorum  Melck's pipistrelle bat  Data Deficiency  

3 Nycteris hispida    Hairy Slit-faced bat  LC  

4 Steatomys krebsii   Kreb's fat mouse  LC  

5 Petrodromus tetradactylus   Four toed elephant shrew  LC  
 

Bats have enormous potential as bioindicators: Trends in their populations can be monitored, short- 

and long-term effects on populations can be measured and they are widely distributed around the 

globe; as such, they indicate taxonomic stability. Because insectivorous bats occupy high trophic 

levels, changes in their abundance reflect changes in populations of arthropod prey species. Bats 

provide several ecosystem services and thus reflect the status of plant populations on which they feed 

and pollinate as well as the productivity of insect communities. Bat populations are affected by a wide 

range of stressors including loss and fragmentation of forests and overhunting (Jones et al., 2009).  

  

 

Birds  

In 2020, 18% of raptors globally were threatened with extinction and 52% of species have declining 

global populations -far higher than for birds in general. Raptor species that rely on forest ecosystems 

are particularly threatened and decline faster than other species. E.g. across Africa, vultures are 

captured, and their body parts traded for belief-based use such as traditional medicine. This puts 

additional pressure on a group of birds already threatened with extinction (Birdlife 2020, available at 

https://www.birdlife.org). Recommendations for raptor conservation include (i) site protection and 

(ii) strengthening and enforcing laws preventing the illegal killing and unsustainable hunting.  

 

The exact number of bird species in the SFR is unknown but estimated to be around 400. Based on the 

available assessment of birds’ occurrence in the SFR and their conservation status, the following key 

bird species have been identified:    

  

Recommendation for bats:  

Conservation efforts should focus on:  

▪ Mapping bat distribution to determine habitats and requirements.  

▪ Support bats’ habitats maintenance.   

Table 11 Small mammals only occurring in the State Forest in Namibia. 

https://www.birdlife.org/
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Scientific Name 
Common 

Name 
Legal 

Status 
Status in 
Namibia 

Comment IUCN  Status 

Balearica regulorum  
Grey Crowned 
Crane  

Protected 
Game  

CR 
Fewer than 50 birds, but do 
they occur or use the SFR?  

EN 

Bucorvus leadbeateri  
Southern 
Ground 
Hornbill  

Protected 
Game  

EN 
Endangered due to habitat 
degradation  

VU 

Circus ranivorus  
African 
Marsh-Harrier  

Protected 
Game  

EN 
Endangered due to loss of 
breeding habitat (fires and 
cattle farming)  

LC 

Dendropicos griseocephalus  
Olive 
Woodpecker  

Protected 
Game  

 
Rarest species in Namibia, 
needs further investigation. 
IUCN least concern  

LC 

Eurystomus glaucurus  
Broad-billed 
Roller  

Protected 
Game  

 
Found only in mature, 
undisturbed woodlands in 
Northeast Namibia  

LC 

Guttera edouardi  
Crested 
Guineafowl  

Protected 
Game  

EN 
only one record in Namibia, 
was considered extinct  

LC 

Gyps africanus  
White-Backed 
Vulture  

Protected 
Game  

EN recent mass poisonings.  CE 

Haliaeetus vocifer  
African Fish-
Eagle  

Protected 
Game  

VU 
small population, 
threatened by over-fishing  

CE 

Necrosyrtes monachus  
Hooded 
Vulture  

Protected 
Game  

CR 
fewer than 50 birds in 
Namibia  

CE 

Podiceps cristatus  
Great Crested 
Grebe  

Protected 
Game  

CR 
Critically endangered in 
Namibia, fewer than 100 
birds  

LC 

Torgos tracheliotos  
Lappet-Faced 
Vulture  

Protected 
Game  

VU 

Vulnerable in Namibia, 
population declines due to 
poisoning. IUCN 
Endangered  

EN 

Trigonoceps occipitalis  
White-
Headed 
Vulture  

Protected 
Game  

CR 

Population unknown but 
suspected to have declined 
due to poisoning. IUCN 
Critically Endangered  

CR 

 

Many of these species depend on intact woodlands as habitat. No specific species conservation plans 

are suggested but conservation efforts should focus on improving the habitats to stabilise or increase 

populations for these selected species. Interventions are laid out in the Section 7.2.2 below. Wider 

habitat management plans are included under Objective 2: Biodiversity Conservation.  

Amphibians  

Due to limited knowledge and data, few recommendations can be made for amphibian species 
conservation. The Mpacha Grass frog endemic to a very small area would require further research and 
attention.   

 

The Mpacha Grass frog was first found in the Mapache area near Katima Mulilo. They have olive-

brown upperparts with dark spots. They usually have a vertebral line and distinctive skin ridges on the 

upper lip from the snout to the base of the arm. They frequent pans and surrounding dry savanna. 

Table 12 Key bird species in the SFR. 
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Males are known to call from hidden locations in shallow water recorded as a short chirp repeated at 

6 times per second. This species has only been found in the area around Mpacha. The IUCN website 

indicates data deficiency but makes reference to the Caprivi State Forest to be a likely habitat for this 

species.   

 

 
 

Wildlife Reintroduction 

To conserve biodiversity, wildlife populations must be large enough to withstand stresses. Small 

populations with limited genetic exchange are genetic “bottlenecks” vulnerable to disease, among 

others. Populations must also be large enough to withstand any other stresses such as poaching or 

drought. Currently, limited data on population estimates or even population trends is available. 

Reintroduction strategies should be considered in the broader context of habitat management 

presented in Section 7.2.2. below. 

 

Aerial survey data were used to produce the population estimates in Table A5.6.5 in Annex 5.6. 

Because the surveys were mainly designed for elephants, they are not ideal for calculating population 

estimates for other species. Therefore, these population estimates are not sound indicators of species 

reintroduction. Species specific methodologies (e.g. transect game counts, dung/spoor indices) must 

be introduced to create reliable population estimates and monitor population trends. 

 

Even if a species is a candidate for reintroduction, the reason for its vulnerable status or decline must 

be identified (and addressed). If species decline is caused by uncontrolled fires or climate change 

reducing habitat or poaching losses, these must be addressed before any reintroduction.  

 

Reintroduction is an intervention which should be considered once more reliable data and data 

systems are in place. It is essential that reintroduction strategies consider the broader context of 

habitat management presented in Section 7.2.2 below. 

 

7.2.2 Habitat Management  
 
Habitat management is a key strategy under the Objective 2: Biodiversity Conservation to create a 

conducive environment for the preservation of fauna and flora. Habitat management interventions 

are closely linked to the Objective 1: Restoration presented above and rely on the implementation of 

fire management interventions presented in Section 7.1. The conservation of biological diversity in 

the SFR necessitates an understanding of habitat requirements for selected key species. Such 

knowledge directly informs support needed by wildlife and pollinators to thrive in the SFR, in turn 

providing the baseline to develop targeted habitat management interventions. 
 

Recommendation for the Mpacha Grass Frog:  

Proposed preservation efforts for the Mpacha Grass frog must focus on  

▪ Undertaking research on this species  

▪ Mapping the distribution   

▪ Protection of specific habitats or areas. 



 MANAGEMENT OBJECTIVES IFWMP State Forest Zambezi Region 2020 

 

 62 

 

Habitat management can be done by applying the following paradigms:   
 

• Do not touch: The “wilderness approach” does not allow any intervention and encourages natural 

developments to reach climax vegetation and conducive habitats. This approach is very cost-

effective and natural but bears a couple of risks:  

- High level of fuel load can accumulate, since there is no fire prevention allowed under this 

regime. This can result in hazardous wildfires, which could destroy all forest resources and 

habitats in the area   

- Fire incidences can (temporally) lead to unfavourable conditions for both fauna and flora and 

hence for tourism, hunting and possible payments for ecosystem services.   

• Manage moderately: This includes preventing hazardous wildfires to destroy resources. This 

approach suggests using early burning and the reduction of the fuel load by (i) cutting thatching 

grass, (ii) removing firewood and (iii) reducing grass through interval grazing.  

• Manage intensely: This approach involves active habitat interventions like de-bushing and 

afforestation and using various utilisation regimes towards active management.   

 

In the past, the SFR was managed using a “Do Not Touch” hands-off approach causing serious fires 

destroying parts of the forest and leaving behind burnt degraded land. Although the SFR is quite large, 

its long narrow shape makes a hands-off approach risky as it is exposed to an increased risk of 

degradation by surrounding land uses. This favours moderate or intense forms of management with 

potential exceptions for small areas within the SFR. Interventions for the management of key species 

habitat is presented below, after an overview of habitat requirements for wildlife and highly valuable 

game species.  

 
Fauna  

 

Mammal Habitat Requirements   

The SFR has limited open water during the dry season. This affects the distribution of water dependent 

mammals for much of the year. Artificial water points should only be very carefully be developed in 

the SFR as this could have negative effects on the forest, for example if large groups of elephants settle 

in the SFR year-round.    

Management interventions for the SFR focus on mammal species with important ecological, social or 

economic functions. Key species can be identified based on the following categories:  
 

• Characteristic species that are currently dominant or were dominant in the area in the past.  

• Keystone species have a considerable effect on the ecosystem structure.  

• Indicator species: Sensitive to changes in the ecosystem.  

• Migratory species indicating seasonal movements.  

• Other Significant species for HWC, economic potential or for their iconic nature. 

 

The use of indicator and keystone species are important for designing management interventions, 

for monitoring and adaptive management. While individual species may warrant individual research 

studies, the monitoring of indicator and keystone species are a cost-effective way of monitoring the 
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health of the broader ecosystem not just individual species. The following large mammal species are 

considered most important for the SFR ecosystem. Habitats should be managed with the following 

species in mind.   

 
 

Scientific Name Common Name IUCN Status Namibian Status Relevance 

Orycteropus afer  Aardvark  Least concern  Protected  Keystone species  

Syncerus caffer  Buffalo  Least concern  Huntable  Migrating species  

Felis caracal  Caracal  Vulnerable    
Specialized habitat 
requirement  

Taurotragus oryx  Eland  Least concern  Protected  Large prey   

Loxodonta africana  Elephant  Vulnerable  Specially Protected  Keystone species  

Aepyceros melampus  Impala  Least concern  Specially Protected  Specially protected   

Panthera pardus  Leopard  Vulnerable  Protected  Iconic species  

Panthera leo  Lion  Vulnerable     Keystone species  

Hippotragus equinus  Roan  Least concern  Protected  Iconic species  

Hippotragus niger  Sable  Least concern  Protected  Iconic species   

Crocuta crocuta  Spotted hyaena  Least concern    Keystone species  

Lycaon pictus  Wild dog  Endangered  Specially Protected  Keystone species  

Giraffa camelopardis  Giraffe  Vulnerable   Specially Protected  Keystone species   

Equus quagga chapmani  
Chapman’s 
Zebra  

Least concern  Specially protected  Migrating   

Connochaetus taurinus  Wildebeest   Least concern  Protected   Migrating   

  

The functions of these 15 species differ. Some species are iconic or migrating species and provide 

information about the health of the ecosystem. These species should therefore be viewed as a suite 

of species representing different requirements, niches and opportunities within the SFR. Measures 

aimed at managing these species, along with key bird species, should result in the restoration and 

maintenance of healthy forest ecosystems. The management strategies for key species of the SFR 

presented below thus aim at going beyond species’ niche habitat requirements.  

 
 

 

GAME SPECIES  HABITAT REQUIREMENTS  POSSIBLE INTERVENTIONS*  

Aardvark  Bush, woodland, savannas with ants/termites  
Limit disturbance in key areas, maintain 
savannas with ants/termites  

African Wild 
Dog  

Savanna & bush  
Mostly antelope, some smaller mammals  

Develop species management strategy, 
maintain prey species, HWC, develop 
tourism potential  

Blue Wildebeest  
Open acacia grasslands, plains (needs water)  
Short green grass grazer  

Fire management to maintain habitat  

Buffalo  
Needs grass, shade and water  
Grasses, water dependent  

Anti-poaching, maintain habitat corridors, 
HWC, Benefits to communities 
(conservation hunting), develop economic 
potential (harvesting?)  

Eland  
Arid, open woodlands, savannas  
Browser/grazer  

Fire management to maintain habitat, 
Benefits to communities (conservation 
hunting)  

Table 13 Key large mammals in the SFR. 

Table 14 Management strategies for key mammal species. 
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Elephant  
Forests, savannas, (unconfined)  
Browser, grazer, fruits  

Wildlife corridors, HWC, Benefits to 
communities (conservation hunting), 
develop tourism potential  

Giraffe  
Arid > dry savanna woodland 
Browser – evergreen (especially Acacia & 
Combretum sp) & broad-leaved deciduous,   

Fire management to maintain habitat, 
develop tourism potential  

Hyena  
Anywhere sufficient prey species  
Vertebrates, especially hooved mammals  

Maintain prey species, HWC, develop 
tourism potential,  

Impala  
Open woodlands/grasslands (short>medium) 
(edge species)  
Grazer, browser  

Fire management to maintain habitat  

Leopard  
Very adaptable to habitats,  
Wide range of small>medium animals, birds, 
antelopes  

Anti-poaching, Benefits to communities 
(conservation hunting)   

Lion  
Anywhere sufficient prey species  
Medium to large herbivores  

Maintain prey species, HWC, Benefits to 
communities (conservation hunting), 
develop tourism potential,   

Pangolin  
Savanna & woodlands w/sandy soils  
Ants, termites  

Anti-poaching, awareness campaign  

Roan  

Ecotone between open woodlands/savanna 
w/tall climax grass, floodplains  
Limited browser, predominantly grazer 
(medium - tall grasses), water dependent, but 
needs areas far away from water with little 
competition from other grazers  

Fire management to maintain habitat, 
Benefits to communities (conservation 
hunting), develop tourism potential  

Sable  
As for Roan above but prefers denser habitat 
than the roan.  

Fire management to maintain habitat, 
Benefits to communities (conservation 
hunting), develop tourism potential  

Zebra  
Tall grassland, open woodlands (needs water)  
Tall wet grass  

Wildlife corridors, Fire management to 
maintain habitat, Benefits to communities 
(conservation hunting), develop tourism 
potential  

 

The habitat management tools are primarily limited to fire, especially if the focus is on creating an 

enabling environment for flora and fauna. The success of conservation strategies therefore strongly 

relies on the establishment of a dedicated Fire Management Plan as advised above under Objective 

1.  

 

The knowledge of wildlife resources within the SFR are mostly limited to ‘occurrence’ only indicating 

the positive identification (at some previous time) of species somewhere within the SFR. Whether a 

species is widely distributed within a certain area is unknown. Population estimates or population 

trends are not available making informed management decisions (including game harvesting) difficult.  

 

Therefore, the overall priority for mammal habitat management is to develop a wildlife research 

programme which will provide information on the occurrence, distribution and trend data necessary 

to prescribe more focused management actions. Research should be done to monitor and iterate a 

representative sample of species for forest health in respect to ecosystem functioning. Such research 

and monitoring could readily be done in conjunction with the University of Namibia Department of 

Wildlife and Ecotourism based in Katima Mulilo.   
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Bird Requirements   

The following bird species are considered most important for the ecosystem in the SFR and therefore 
habitats should be managed accordingly.  

 
 

Scientific Name Common Name 
Legal 

Status 
Status in 
Namibia 

Comment 
IUCN   
status 

Bucorvus leadbeateri  
Southern Ground 
Hornbill  

Protected 
Game  

EN 
Endangered due to habitat 
degradation  

VU 

Circus ranivorus  
African Marsh-
Harrier  

Protected 
Game  

EN 
Endangered due to loss of 
breeding habitat (fires and 
cattle farming)  

LC 

Dendropicos 
griseocephalus  

Olive Woodpecker  
Protected 
Game  

LC 
Rarest species in Namibia, 
needs further investigation. 
IUCN least concern  

LC 

Eurystomus glaucurus  Broad-billed Roller  
Protected 
Game  

LC 
Found only in mature, 
undisturbed woodlands in 
Northeast Namibia  

LC 

Guttera edouardi  Crested Guineafowl  
Protected 
Game  

EX 
only one record in Namibia, 
was considered extinct  

LC 

Gyps africanus  
White-Backed 
Vulture  

Protected 
Game  

EN recent mass poisonings.  CE 

Necrosyrtes monachus  Hooded Vulture  
Protected 
Game  

CR fewer than 50 birds in Namibia  CE 

Podiceps cristatus  Great Crested Grebe  
Protected 
Game  

CR 
Critically endangered in 
Namibia, fewer than 100 birds  

LC 

Torgos tracheliotos  
Lappet-Faced 
Vulture  

Protected 
Game  

VU 
Vulnerable in Namibia, 
population declines due to 
poisoning. IUCN Endangered  

EN 

Trigonoceps occipitalis  
White-Headed 
Vulture  

Protected 
Game  

CR 

Population unknown but 
suspected to have declined 
due to poisoning. IUCN 
Critically Endangered  

CR 

 

The list above includes species of specific concern and recommended indicator species for the SFR 

such as the Olive Woodpecker (Dendropicos riseocephalus) and the Broad-billed Roller (Eurystomus 

glaucurus), as they are key indicators for mature and relatively undisturbed forests.   

 

Vultures are also key indicator species for the functionality of the forest ecosystem. They are 

indicators for the availability of prey and the presence of large trees due to their tree nesting. They 

Key recommendations for mammal habitat management are:  

• Establish a Wildlife Research Programme to inform further interventions based on distributio

n and trend data. 

• Conduct a baseline assessment on species occurrence and abundance based on appropriate 

methods such as spoor tracks, dung counts and foot game counts. 

• Initiate monitoring activities using appropriate methods. 

Table 15 Key bird species in the SFR. 
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are also susceptible to bush encroachment and will disappear in heavily encroached areas since they 

cannot access carcasses.  

 

Other indicator bird species may be best described by ornithologists. The species listed above should 

offer a useful starting point for habitat management objectives and adaptive management cycles. 

Further research should be done to monitor and iterate a representative sample of species for forest 

health and ecosystem functioning. Such research and monitoring could readily be done in conjunction 

with the University of Namibia Department of Wildlife and Ecotourism based in Katima Mulilo, or 

regular bird atlasing undertaken, e.g. as a form of citizen science.  

 

 

Flora 
 

Pollinator Support 

Pollination is an ecosystem process fundamental to the reproduction of flowering plants and thus to 

habitat management. Pollination supports the exchange of genetic material over distances. 87.5% of 

pollination is carried out by animals (e.g. insects, bats, birds, rodents and other mammals). Examples 

from Africa include bees, bats, honeyguides, sunbirds, shrews and mongooses (Douglass, M. 2015). 

Most other pollination is due to wind.  

 

While there is no comprehensive assessment of the status or trends in pollinators globally, pollinator 

species are perceived to decline. There is little literature specific to Africa, but the main driver appears 

to be changes in land use and habitat fragmentation, which results in changes to land coverage 

composition and configuration (IPBES, 2016). Without more specific assessments, responses should 

focus on maintaining heterogeneity, connectivity and the prevention of habitat fragmentation. Fire 

management could be a support tool in this response. 

 

Research on the identification of key animal pollinators for key flora species should be conducted. 

Diverse knowledge systems, including science as well as indigenous and local knowledge, contribute 

to our understanding of pollinators and their management. In Africa, traditional knowledge is of 

particular importance for uncultivated plants (IPBES, 2016). Most pollinators depend on natural areas 

such as forests for part of their life cycles. Birds and bats need undisturbed areas to reproduce and 

nest while insects use soil, dead trees and abandoned holes such as those in termite mounds to 

complete their life cycles (Mayes, D. 2011). After identifying key animal pollinators, their habitat 

requirements must be identified (nesting sites, shelter, water) and managed. Water provision could 

be a support tool. Indigenous knowledge in relation to pollinators needs to be recorded and 

assessed.   
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7.3 Objective 3: Regional Conservation 
 

The IFWMP aims at supporting regional conservation efforts by the KAvango-Zambezi TransFrontier 

Conservation Area (KAZA-TFCA). The KAZA-TFCA is a conservation and development partnership of the 

governments of Angola, Botswana, Namibia, Zambia and Zimbabwe.  

Objective 3 of the IFWMP is thus aligned with the vision for the KAZA-TFCA “to establish a world-class 

transfrontier conservation area and tourism destination in the Okavango and Zambezi river-basin regions 

within the context of sustainable development”. The approach and objective of the KAZA TFCA will guide 

management decisions for the SFR. 

 

The SFR is strategically located within Namibia and KAZA. It is critical for wildlife migration and conservation 

within the Zambezi and East Kavango regions and cannot be addressed without considering the KAZA 

context. Furthermore, the KAZA landscape and institutional initiative is a key actor in the development of 

nature-based tourism in the region. Therefore, any tourism development related to the SFR should be 

established under the KAZA framework and with an understanding of the tourism sector at KAZA-level.  

 

The following strategies will guide the support to regional conservation: 

• Supporting connectivity; 

• Enhancing communication on forestry and wildlife in KAZA platforms; and 

• Developing Nature-Based Tourism opportunities in coherence with the KAZA context. 

 

These strategies aim to contribute to the maintenance of functional wildlife corridors in the long-term and 

addressing fragmentation, poaching and HWC threats to the forest ecosystem.  

 

 
  

 

  

Fig. 28 Intervention logic for Objective 3. 
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7.3.1. Connectivity 
A key objective of the KAZA TFCA is to connect fragmented wildlife habitats to create an interlinked 

mosaic of protected areas with ecologically functional transboundary wildlife movement corridors and 

dispersal areas. These corridors and dispersal areas facilitate and enhance the free movement of 

wildlife across international boundaries, opening up larger landscapes and habitats for wildlife. Within 

Namibia internal migrations occur between the SFR, Mudumu, Nkasa Rupara and Bwabwata NPs.   

 

The KAZA area includes at least 3,000 species of plants, 100 of which are endemic to the sub-region, 

and more than 600 bird species. It incorporates the largest contiguous elephant population in Africa. 

The number of elephants in Northern Botswana alone is estimated to be more than 130,000 (KAZA 

website 2020). Wildlife movement across the KAZA landscape is therefore significant, although often 

disturbed by physical borders and barriers between countries and protected areas within regions. 

Supporting connectivity between various ecological areas within the KAZA landscape is therefore a 

key management strategy for the SFR, as a key protected area lying at the heart of the TFCA (see 

Figure 29 below). 

 

 
 

 
KAZA has adopted the following frameworks for two umbrella species that need to be considered for 

the management of the landscape, including the SFR:   

• The KAZA TFCA Elephant Planning Framework as a strategy for harmonising the 

management of KAZA TFCA elephants as a contiguous population.  

• The KAZA TFCA African Wild Dog Conservation Strategy.    

Fig. 29 Map of the KAZA TFCA. 
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Corridor Network to Maintain Migratory Connectivity 

Wildlife corridors are an essential component of ecological and socio-economic systems in KAZA, as 

explained by Perkins (2016):   

 

“Corridors link protected areas through agricultural landscapes made up of settlements, livestock and 

crops. Without clear land use planning to conserve key corridors associated with clear benefits from 

wildlife accruing to local communities, land use change will continue and result in increased HWC. 

External and internal subsidies of the agricultural sector have a significant impact on the location and 

expansion of agriculture, including livestock. HWC continues to be a major issue throughout the KAZA 

TFCA. Elite capture of key resources - water, land, livestock and wildlife is a real threat and reduces the 

true benefits to those living with wildlife and making on-the-ground decisions about converting land 

to alternative uses. A more visionary approach is required for conservation landscapes, to ensure that 

this cycle is broken, with the adoption of a much longer timeline (50-200 years) and genuinely regional 

spatial scale. Bold decisions are required to remove agricultural subsidies that impair the promotion of 

shared wildlife/livestock landscapes.”  

 

The management of the SFR must include detailed interventions on the protection of wildlife 

corridors in the area.   

 

At national and regional levels, the identification and preservation of wildlife corridors has been widely 

recognised as essential targets for conservation and mitigation of HWC. For instance, the Strategic 

Management Plan for Namibia’s North-East Parks (2009) supports the view that conservation areas in 

the North-East of Namibia are of critical importance for both the country and the wider region. It 

states that “The NE parks and the neighbouring conservancies will be top priority conservation areas 

in Namibia because they contain rare wetlands, key woodlands habitats and a rich variety of wildlife 

with high tourism potential. In addition, these areas will function as critical links for the KAZA TFCA 

involving five neighbouring countries”.  

 

The Integrated Regional Land-use Plan for the Zambezi Region (2015) states that wildlife corridors 

are natural areas through which wildlife has moved for centuries. The aim of formalising these 

corridors is to create awareness amongst communities for their own safety and for wildlife 

biodiversity. As the human density increases driving land-use change, formal wildlife corridors become 

more important.  

Within the IRLUP, three types of corridors were classified in the Zambezi region:  

• Identified elephant migratory routes (not complete).  

• Identified wildlife corridors by the communities.  

• Identified ‘no-development’ areas  

These corridors were identified through participatory planning workshops and GIS data from the 

conservancy management plans and from elephant tracking in the region. The greatest challenge 

identified during the consultations was that communities fail to understand that wildlife will not move 

to ‘man-made planned corridors’, as wildlife simply will not know/understand such a concept. 

Therefore, maintaining existing migratory routes is essential, rather than creating new ones and 

expecting wildlife to follow these. This should mitigate human-wildlife conflict (HWC).  
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However, wildlife will move into areas outside of these “migratory routes”. It is also unclear if wildlife 

always follows the same migratory routes and route changes could lead to increases in HWC. However, 

knowledge on the location of the main migratory corridors can support planners and communities 

to plan accordingly and minimise development within corridors, thereby minimising HWC.  

 

Keeping these corridors open and free of development will also ensure that wildlife can move between 

key habitats and link key habitats, thereby preventing the fragmentation of these habitats. 

Furthermore, the IRLUP 2015 suggests that the current state forest should have a legal status that 

supports the ecological migratory routes of wildlife:   

 

“The importance of the state forest as a habitat for wildlife species should not be underestimated. Over 

the years, due to the non-development status within the state forest, the area has become almost a 

sanctuary and breeding area for many wildlife species. This is a situation that should continue as the 

state forest is also an import link to the national parks of Sioma Ngwezi in Zambia and Luiana in 

Angola. These are all important parts of the KAZA initiative, creating these interlinked conservation 

areas.”  

 

The wildlife corridors identified in the IRLUP are presented in the Figure 30 below.  

 

 
 

 

  

Fig. 30 Key wildlife corridors, Zambezi IRLUP (2015). 
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The main challenges in maintaining corridors include:  

• Incompatible land uses / activities of line ministries in other sectors.   

• Growing human populations leading to pressure to allocate or develop land.   

• Movement and settlement of people without permission from the authority.  

• Lack of detailed awareness by Traditional Authorities (or their local representatives).  

• Lack of on the ground signage.  

 

The identification and demarcation of these corridors may undergo a revision following the National 

Land Conference (2019) Resolution 18 calling for “Traditional Authorities should refrain from 

allocating land to people within wildlife corridors”. In response to that Resolution, the then MET 

undertook a study to identify, demarcate and maintain such corridors (Nuulimba and Dierkes, 2020). 

The report identifies 2 levels of corridors:  

o Wildlife corridors of national and international importance (also known within KAZA 

as Wildlife Dispersal Areas – WDAs), and  

o Local level corridors (which are most important at Conservancy level).  

While the report focused on the latter, it does identify strategic corridors directly involving the SFR. 

The Izwii Corridor includes the far North Western corner of the SFR facilitating linkages between 

Angola, Bwabwata NP, Kwandu Conservancy, the SFR and Sioma Ngwezi NP in Zambia. The Sobbe 

Corridor connects Bwabwata and Mudumu NPs with the SFR and Sioma Ngwezi NP in Zambia. The 

main recommendations of the report are to maintain the functionality of the corridors through formal 

registration, demarcation and legal protection. However, the methodology applied focused on the 

surrounding conservancies and thus the western part of the SFA. It therefore did not specifically 

interrogate the existence of corridors outside conservancies, which has left gaps especially towards 

the Eastern side of the SFA.  

 

The “Revised National Policy on Human Wildlife Conflict Management 2018-2027” suggests that the 

development of Integrated Regional Land Use Plans under the Ministry responsible for land matters 

should take into account the zonation plans of local wildlife management units (e.g. Conservancies), 

which identify wildlife corridors and exclusive wildlife and tourism zones. To avoid HWC, other sectors 

should avoid the planning of new infrastructure, agricultural schemes and water provision in these 

wildlife corridors and zones14. 

 

 

 

 

 

 

 

 

 

 
14 It should be noted that at the time of the submission of this IFWMP, information on authorized parcels within the 
SFR, pending applications and authorized land-right holders were not available from the Zambezi Communal Land 
Board. 
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Identification of Main Wildlife Corridors Crossing the SFR 

The SFR is part of the Kwando Wildlife 

Dispersal Area (WDA) (Fig.31). In the WDA, 

fauna can move freely between their birth site 

to their breeding site ('natal dispersal'), as well 

as the movement from one breeding site to 

another ('breeding dispersal'). The main 

migrating species in the Kwando WDA are 

elephants and to a lesser extent zebras and 

wildebeest.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Collaring data from Botswana shows that the SFR area covers major elephant corridors including the 

well-known Sobbe corridor, the central Sibbinda and the Eastern Liselo corridor (Fig. 32).  

 

 

  

 

Fig. 32 Kwando Elephant Corridors 

Fig. 31 Wildlife dispersal areas in and 
around Zambezi Region (KAZA 2020 
available at https://maps.ppf.org.za) 
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For certain species, wildlife corridors tend to follow historical movement patterns. However, new 

corridors often created due to limited alternatives. As Naidoo et al. (2018) demonstrated in the map 

below corridor blocks including fences, roads and borders are numerous in the Zambezi region.  

 

 
 

 
Migration in this landscape is also limited by the availability of water and fodder, therefore correlating 

with the rainfall patterns. The main season for elephant migration starts in the late wet season 

(March/April to November).  

 

To protect wildlife corridors, the Zonation Plan presented in Chapter 8 includes zones of Minimal 

Disturbance whose primary function is to serve as wildlife corridors. These Minimal Disturbance areas 

are also meant to reduce risks of HWC15.    

 

 
 

  

 
15 HWC is also addressed spatially in Chapter 8 on Zonation and again in Chapter 9 on Community Involvement.  

Recommendations:  

In light of the strategic positioning of the SFR the following activities are suggested1:   

• Provide conducive habitats for the main migrating species including elephants and to a lesser 
extent zebras and wildebeests. This relates to the availability of both fodder and water.  

• Research and monitoring using collar data but also modern technology to follow migration 
patterns through the SFR (camera traps during the dry season; drone monitoring etc).   

• Identify mechanisms to secure the wildlife corridors through a legal status.  

• Identify migration blockages (physical due to linear settlement density, fences etc. or strategic, 
e.g. shortage of waterholes) to neighbouring countries and find mechanisms to address them. 

Fig. 33 Map of wildlife corridor blocks in Zambezi (Naidoo et al., 2018) 
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7.3.2 Communication   
 

Transboundary Communication and Collaboration  

Many countries in the world face similar challenges in their efforts to protect and restore biodiversity. 

Exchanging information, learning from other countries and developing best practices can be an 

important factor contributing to sustainable development, environmental protection and climate 

change adaptation. The positioning of the State Forest Reserve within the KAZA TFCA provides an 

opportunity to use existing platforms to communicate on and learn about integrated forest and 

wildlife management with relevant stakeholders, experts, governments and local communities from 

the whole KAZA region and beyond. A landscape level communication platform is already in place 

through KAZA networks. Communication and key stakeholder engagement is part of the KAZA 

strategic plan of action (IDP 2014):  

 
 

Initially, communication efforts within KAZA were mainly focusing on wildlife management. Only 

recently, forestry became a topic on the KAZA agenda due to increasing concerns around the 

rosewood extraction rates and exports. This interest for forestry issues is growing beyond poaching 

(or illegal harvesting and trade) of timber, towards the value of forests as an enabling environment 

and habitat for the iconic species and landscapes that KAZA promotes. The partner countries have 

supported the creation of a Foresty Subworking Group under the Conservation Working Group and 

considered the topic highly relevant for the group at a structural level while other sub-working groups 

are being restructured.  

 

The sub-working group on forestry should promote transboundary communication on forest 

management, corridor maintenance, habitat management, fire management especially during early 

burning, and joint law enforcement. Additionally, bilateral working teams with Zambia may be 

established to arrange day-to-day activities which requires consultations and cooperation from both 

partners.  

 

It is thus critical that Namibian parties communicate on the management of the SFR with their 

counterparts within KAZA. This can substantially help to achieve the management objectives for the 

SFR. 

BOX 4. Promoting Transboundary Communication and Cooperation 
 

For the six Wildlife Dispersal Areas and three support projects to be successfully developed and managed, a 
KAZA TFCA-wide approach will be required. To this end, the KAZA TFCA Secretariat will promote the 
following:  

• A functional landscape approach transcending international boundaries.  

• An ecosystem-based approach to managing the Wildlife Dispersal Areas.  

• The identification, prioritisation and management of the many conflicting land uses in order to 
ensure the effective functioning of the Wildlife Dispersal Areas.  

• Open, transparent communication and information sharing between partner countries.  

• A mixture of joint and collaborative approaches between partner countries.  
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Regional Communication  

Communication within the Zambezi region is essential to ensure that the strategies and interventions 

implemented for the management of the SFR are well-known and understood by stakeholders and 

especially local communities. Communication is a tool that requires careful consideration to ensure 

that a clear message is delivered timely to the right audience in an appropriate way.  

 
A clear communication strategy with communication packages should be developed. This strategy 

and its packages should be adapted to the nature of the information and decisions to be 

communicated and the target groups that will receive the information. This will guide the choice of 

the most appropriate communication channels and the design and tools used for communication 

considering varying literacy levels. The strategy should also specify the frequency of communication 

interventions (looking at seasonality and repetitions) and provide precisions on specific topics and 

interventions that require compulsory communication measures (such as fire management activities), 

as illustrated in the figure below:  

 
 

 

 
The development of this strategy requires a stakeholder analysis (see chapter 10) and an analysis of 

existing communication channels and their functionality in and around the SFR. The communication 

strategy should also establish what level of participation of local communities is required in various 

aspects:  

communication 
strategy 

channel

stakeholder 
group

frequency 
compulsory 

topics

approach 
and tool 

Fig. 34 Communication Strategy  
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Examples for communication packages could include:  

• Keep all communities (e.g. through key informants or radio) informed about seasonal 

activities, especially when affecting the surrounding communities like fire management, 

hunting activities etc. This can be done via radio or personal messages through the traditional 

authorities and CBOs. 

• Involve CBOs, TAs or VDCs in annual workplan development, review of activities, benefit-

sharing and key decisions (as presented in Chapter 10). 

• Empower selected persons to assist with law enforcement activities.  

 

It is strongly recommended to use existing institutional structures like the KAZA Namibian landscape 

coordination, the Mudumu North Complex, CBOs, VDCs and Traditional Authorities instead of 

establishing new structures devoted to communication on the SFR.  

 

 

7.3.3 Tourism  

The development of tourism activities within the SFR cannot be achieved without considering the 

tourism market at KAZA level. As mentioned in Chapter 4 above, the SFR is located on the routes of 

major tourism hotspots such as the Victoria Falls and the Okavango Delta, highlights of the KAZA 

landscape. Tourism opportunities for the SFR are thus embedded in the strategy for developing 

tourism within KAZA and must complement existing activities rather than trying to compete with well-

established actors of the sector. 

 

Opening some areas of the State Forest for nature-based tourism activities could yield a reliable 

source of income for tourism entrepreneurs and create jobs for local communities. The establishment 

of wildlife zones around the main identified wildlife corridors within the SFR could provide 

opportunities to generate income from trophy hunting and photographic tourism. However, trophy 

hunting quotas may not be available in the near future (Harvesting of Game Section 7.4.1. below for 

further details). 

 

The average yearly income of a high-end lodge is estimated to be N$ 11.2 million and low end is N$ 

2.8 million in conservancies surrounding the State Forest. Of this income about N$ 2.3 million and N$ 

1.1 million is directly distributed to Conservancies through fees, respectively for high-end and low-end 

Fig. 35 Participation and Community Impact  
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lodges. Lodges and camps in Conservancies neighbouring the State Forest generated an income of N$ 

20 million in 2017 and directly employed 178 people. It is believed that quantity and quality of wildlife 

sightings in these conservancies substantially relies on the maintenance of habitat in the SFR.   

 

The development of new tourism infrastructure and associated marketing will require substantial 

upfront investments. Furthermore, any tourism project in the SFR will have to compete with well-

established operators in areas with both access to rivers and resident large game. Tourism 

development in the SFR should primarily focus on niche markets such as bird and botanical tourism.   

Finally, careful environmental impact assessments will be required to ensure that the State Forest 

ecosystem is not substantially disrupted by these developments.   

 

 
Note that the associated impacts of the COVID19 virus on the tourism sector make this unlikely in the short 

term, although hunting may return quicker than photographic tourism.  

  

Recommended actions for the development of tourism activities within the SFR thus are: 

• Explore potential for niche markets for guided tours such as bird and ethno-botanical, as well 

as adventure activities 

• Careful environmental impact assessment to be realized for any envisaged tourism activity in 

the SFR 

• Ensure the inclusion of neighbouring local communities in tourism development projects 

• Rely on KAZA platforms to market the SFR as a potential destination 
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7.4 Objective 4: Nature-Based Economies  

The SFR creates some opportunities for the development of nature-based economies based on the 

sustainable use of forest resources and other produce. The sustainable use of resources within the 

SFR can offer job opportunities and income, serving community and national development purposes 

and re-investment in forest management. The maintenance of ecosystem services provided by the 

SFR through conservation and restoration activities can also be monetised and generate income 

through Payment for Ecosystem Services (PES) mechanisms. 

 

Creating benefits for surrounding communities and developing nature-based economic was a critical 

component identified during the community consultations. Ensuring long-term benefits to 

surrounding communities is key to the success of restoration and conservation efforts within the SFR, 

as surrounding communities must see the value of conserving and maintaining forest resources. The 

achievement of this objective is thus closely tied to the realisation of the community involvement and 

support measures outlines in Chapter 9. 

 

Under the principles of Sustainable Use and Benefit Creation, this objective thus aims at embedding 

the SFR into sustainable development efforts at a national, regional and local level using two main 

strategies:  

• Concessions including subsistence use of resources. 

• Payment for Ecosystem Services (PES)  

 

 
 

 

Sustainable utilisation is one of seven Management Principles used in developing this IFWMP. As a 

management tool, it can contribute to several targeted long-term impacts of the IFWMP such as 

directing benefits to communities and involving them in the SFR management, making INPs and 

tourism drivers of the regional economy and addressing threats such as HWC, land clearing and 

poaching.  

  

Fig. 36 Intervention logic for Objective 4. 
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7.4.1 Concessions 

The Government of Namibia could grant or lease rights to sustainably harvest specific resources within 

the State Forest for both commercial and subsistence benefits. The SFR hosts a wide range of potential 

resources that could be sustainably used by local communities and entrepreneurs under strict 

management regulations. New and existing markets could be developed in and around the State 

Forest. Based on the availability of resources and the environmental impact of the activities, the 

harvesting of wood-based resources, other plants and a number of INPs (Manketti, Devil’s Claw and 

other medicinal plant) could be developed to create nature-based economies in and around the SFR.  

 

Harvesting of Wood-Based Resources   

The SFR provides various resources that could be used in a sustainable way. However, given the 

ecological importance of the area and the current level of degradation, careful and detailed 

management measures must be implemented to ensure that harvesting has minimzed negative 

impact or increased positive impact on the forest ecosystem. General safeguard measures for the 

harvesting of woody produce to ensure the sustainability of these resources have been developed and 

are presented in Box 4 below. 

 

 
 

The following subsections detail principles and recommendations for and economic potential of the 
harvesting of various plant resources in the SFR based on available knowledge.  

Harvesting of Timber  

The data and analysis of the forest inventory and the history of fire and logging suggest that the SFR 

suffers from depletion, degradation, poor regeneration, overexploitation and bush encroachment. 

BOX 5. Safeguards Measures for Harvesting of Woody Produce in the SFR  
 

Sustainable harvesting of woody produce must avoid unnecessary impacts or minimise them where 
unavoidable and at all times respect the following safeguarding measures:  
 

• Harvesting must be done in line with calculated quotas based on the abundance of the resource 
(quantity, diameter distribution and spatial distribution), tree-specific rotation cycles, (depending on 
natural growth rates) and the purpose of the produce (for timber, poles etc).   

• Leaving mother trees in the forest to produce seeds for regeneration. 

• Protecting over-utilised produce from depletion.    

• Improving the genetic pool by leaving trees with outstanding characteristics in the forest for seed 
production.   

• Minimising damage when harvesting by avoiding unfavourable conditions (e.g. during rainy season).   

• Leaving bark, small branches and roots of harvested tree trunks in the forest to maintain the nutrient 
cycle unless otherwise stipulated. Big branches with timber or firewood potential may be utilized.  

• Selective removal must be done without damage to nearby trees and regeneration.  

• Retaining at least 50% of deadwood to maintain the nutrient cycle and to provide habitat especially to 
micro-organisms. 

• Revising deadwood calculation every 10 years at least.  
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These factors could drive the forest ecosystem to a state of irreversible degradation. It is thus unlikely 

that timber logging quotas will be granted in the SFR in the near future.  

The timeline for restoration is difficult to predict and could be across 20 or more years. The 

establishment of a monitoring system, a new inventory and an assessment against the climax 

vegetation as described by Breitenbach would enable a re-evaluation of timber harvesting with a more 

precise timeline for potential future harvesting. During this 10-year IFWMP, targets should be 

developed to assess when timber harvesting can be re-considered.  

 

 

Harvesting of Dead Wood   

The use of deadwood as fuelwood for own use and selling is an economic opportunity and a 

substantial source of benefits for local communities.  

 

Based on the average number of trees in the State Forest (Chakanga et al., 1999) and similar 

woodlands in the community forests of Zambezi, it is assumed that around 8% of all trees above 10cm 

in DBH are dead trees. Thus, the State Forest contains around 275,000m3 of useable deadwood from 

preferred species. Sustainable extraction would require leaving 50% of this amount on the ground to 

support pollinators and biological processes. 10% of the remaining deadwood should be harvested 

annually. The commercial use of deadwood must consider that the estimated 300 households living 

in the SFR consume 3,600 tons of firewood per year16 which need to be deducted from a quota. 

This leads to an annual quota of 13,500m3 (approximately 13,500 tons) of dead wood from the 

species Baikiaea plurijuga and Burkea africana per year: 10,000 tons for commercial purposes and 

3,500 tons for subsistence. A forest inventory should include the systematic assessment of standing 

and lying deadwood to confirm the allowable offtake. If this deadwood is sold at the average of N$ 

450 per ton, the resource could generate around N$ 4.5 million every year.     

 
 

 

Dead trees per ha   7.8 

Usable deadwood in SF (total including 10% standard error)  275,000 m3 

Deadwood sustainably useable (leaving 50% for biochemical processes)  135,500 tons 

Yearly harvest (10% per year)  13,500 tons 

Amount available for commercial use* 10,000 tons 

Total value per year at 450 NAD per ton    N$   4,500,000  

*Deducting 3,500 tons to keep for subsistence use for the 300 HH living in the SFR 

 

 
16 Based on a household consumption of 1 ton per month (own calculations based on consumption in Masida community 
forest, and Sachona PRA 2008 updated). 

Recommendations:  

Specific activities for this evaluation include: 

• New inventory of timber resources. 

• Botanical surveys. 

• Assessment of resources against climax vegetation. 

• Establishment of a monitoring system. 

Table 16 Potential value of deadwood resources in the State Forest. (based on revised State 

Forest Inventory report 1999). 
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Adaptive management principles taking into account potential demand fluctuations and changes in 

resource availability should be applied. The deadwood quota should be reviewed at least every 10 

years.  

Harvesting of Poles   

While timber logging should not be permitted in near future, the extraction of undesired species as 

described under Objective 1 and 2, e.g. Terminalia sericea and Dichrostachys cinerea, as part of 

silvicultural measures, could be allowed to combat encroachment suppressing the regeneration of 

climax species. The extraction should be at an accelerated rate compared to a sustainable use 

scenario. A normal rotation cycle for Terminalia sericea is 41 years on a sustainable rate and 30 years 

on an accelerated rate.   
 

Terminalia sericea in highly abundant in the lower pole class of 11 - 15 cm DBH with 2,723,121 trees 

and considerably lower in the next classes of 16 - 30 cm DBH (34,912 trees) and 31 - 40 cm DBH (12,568 

trees) (Table 17). The accelerated extraction should be applied for the 10 - 15 cm DBH class sparing 

any bigger trees.   

 
 

Class (cm in DBH)  Terminalia Sericea tree number  

11-15 cm  2,723,121  

16-30 cm DBH  34,912  

31-40 cm  12,568  

  

 
 

Species  
Trees in DBH 
11-15  

Standard error 
rate  

Rotation cycle 
for DBH class  

Accelerated 
cycle  

AAC* poles   

Terminalia sericea  2,723,121 20% 41 30 72,600 

Dichrostachys cinerea  209,471 20% 60 40 4,180 

Total       76,780 
*AAC: Annual allowable cut = number of trees * 0.8 (in respect of the 20% standard error 

to be deducted)/rotation cycle  
 

Based on the calculations presented in Table 18, a total of 76,780 poles could be produced 

sustainably on a yearly basis. Taking into account direct local use from the 300 households in the SFR 

(around 25,500 poles per year), around 50,000 poles could be sold on a commercial basis for a total 

value of approximately N$750,000 per year.   

Bush-Based Biomass  

The development of bush-based biomass production with resources from the State Forest is 

considered to have limited feasibility and a high risk. Access to markets are limited in Namibia and 

high logistics cost are currently a strong barrier to entry in this sector, especially for the Zambezi 

region. Moreover, the risk of degradation by charcoal production is considerable and therefore this 

activity should be avoided in a State Forest.  

 

 

Table 17 Availability of Terminalia sericea for pole harvesting 

Table 18 Annual allowance cut calculations for Terminalia Sericea and Dichrostachys cinerea poles.  
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Harvesting of Non-Timber Forest Products  

Non-timber forest products (NTFPs), which include Indigenous Natural Products (INPs), are central to 

livelihoods of local communities in and around the SFR. They also present tangible opportunities for 

the development of nature-based economies. Some commercial markets and value chains have been 

established for Devil’s Claw and Thatch grass, while other products are mostly used informally. Their 

potential as marketable products could be investigated.  
 

To ensure sustainable harvesting of NTFPs, it is essential to consider the risk of over-harvesting 

following the commercialisation of a product. A guide to assess the risk level, depending on the 

harvested part of the plant, is presented in Figure 37 below. If roots, root bark, stems, bark, twigs or 

tapped resin are harvested, the risk of over-harvesting must be managed. If fruits, seeds, leaves or 

naturally exuded resin are harvested, harvesting is likely to be sustainable as crucial parts of the plant 

(such as the roots, stems, bark etc.) are not destroyed.  

 

 
 

 

 

Not all of the above information is available, but sufficient information is presented to decide which 

value chains should be supported, if new value chains should be developed or if existing value chains 

should be upscaled.  
 

Principles of sustainable management must be applied to the utilisation and management of non-

timber forest products (NTFP). The following principles apply:  

• Harvesting must be done at the prescribed time (e.g. Devil’s Claw only from 01 March until 31 

October when tubers are mature).  

• Produce must be ripe and have seeded.    

• Harvesting quotas must be respected (e.g. Devil’s Claw).  

• Harvesting must be limited for using parts of a plant that could destroy it. For example, 

harvesting of the roots of a tree should only be permitted under very strict limitations since it 

will inevitably destroy the resource base.   

Fig. 37 Approach to identifying and mitigating threats to NTFP resource 
sustainability. 
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Detailed management principles depend on the type of resources and which part of a NTFP is used. 

Marketing opportunities for NTFPs should be channelled through the existing marketing structure of 

the Management Authority and to develop a fair and equitable access- and-benefit sharing system. 

All use regulations are subject to by-laws. The following four NTFPs provide reasonable case studies 

for market development at three different stages:  

• The medicinal properties of Baphia massaiensis are currently researched. The market 

opportunities around this resource must still be developed but could create a promising 

synergy between income generation and forest ecosystem restoration.  

• The market for Manketti oil already exists, although it will need further development to 

increase access to international markets and value addition within the region.  

• The market for Devil’s Claw is well established and provide a secure source of income in 

community forests.   

• Thatch grass market is small and localised, whilst the national market is currently 

dominated by the Kavango regions 

 

Further details on the potential economic value of NTFPs from the SFR and market feasibility are 

detailed in the subsections below. Market development based on INPs should include Access and 

Benefit Sharing (ABS) agreements and fair pricing and benefits must be negotiated with supplying 

communities.   

Thatching Grass  

Consumers have different preferences when it comes to thatch grass species: the local population 

prefers Cymopogon caesius, Hyperthelia dissoluta and Aristidia spp, the commercial users like lodges 

prefer Eragrostis pallens whereas other species are also used but to a lesser extent (Strohbach, 2015).  

The use of thatching grass in the Zambezi region is well established but limited to subsistence use. The 

harvesting of commercial species is not common and if so, is rather done as a means to compensate 

for poor crop yields with a focus on Hyperthelia dissoluta; the supply of Eragrostis pallens is dominated 

by the Kavango regions which are closer to potential markets and have this commercially interesting 

species in abundance.  

 

The commercially used species occur in the SFR but the quantity of these species is not known. Fires 

in the SFR are a threat to thatch grass and should be avoided in areas of high abundance. The 

harvesting of commercial thatching grass from the SFR could be an income-generating activity for local 

communities if marketed locally. If harvesting is done using sustainable techniques, it could be an 

efficient way to reduce fuel load in some areas.  

 

Good harvesting techniques can also enhance the resource base and minimise the risk of hot late fires, 

creating a co-benefit. An annual quota of 100,000 bundles may be acceptable if harvesting is done in 

a sustainable manner. The quota is subject to adaptive management and therefore should be adjusted 

to available resources once established. The harvesting of thatch grass should be based on 

concessions to maximize the economic benefit derived from it, to improve the manageability of 

harvesting and minimize risks that are attached to it, including HWC during harvesting.  
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Devil’s Claw  

Over the past years, communities adjacent to the SFR profited considerably from the harvesting and 

selling of Devil’s Claw (Harpagophytum zeyheri subsp. schiffii). During the 2018 harvesting season, 

more than an estimated 12 tons of Devil’s Claw were harvested in the SFR with a market value of more 

than N$ 400,000 (although often sold to “Bakkie buyers” at a much lower rate). The production in 

2019 likely increased substantially as farmers sought alternative sources of income during drought 

conditions. During a random trip to the SFR, 20 camps were observed each with large amounts of DC 

put out to dry.   
 

There are a number of concerns about the sustainability of Devil’s Claw resources, because:  

• Most harvesting seems to be done in an unsustainable way leaving holes open and harvesting 

the whole plant causing the plant to die.   

• Harvesting is conducted in large undefined areas making it impossible to define appropriate 

harvesting areas for the next year.   

• Harvesters have permits for a timeframe and not a defined duration.  

• Harvesting activities are not or not effectively monitored.  

• Camps are established in the forest causing other conflicts like poaching, fires through 

smouldering cooking fires etc.   

 

Although no species-specific data is available, harvested amounts are likely to exceed sustainable 

levels of harvesting. Devil’s Claw is a very important source of income and rules and regulations for 

harvesting of Devil’s Claw must be enforced to ensure the sustainability of the resource for all. This 

includes the following principles.  

 

BOX 6: Thatching Grass - Sustainable Harvesting Recommendations   

• Thatching grass should be managed through the MA. A proper access- and benefit-sharing mechanism 

must urgently be developed and implemented.  

• Sustainable harvesting mechanisms should be used and value-adding mechanisms like deseeding should 

be explored. Early harvesting (before mid-May) must be avoided and harvesting should be done close to 

the base (5 – 7 cm above the ground) using a sickle.   

• Harvesting should be done after June to avoid rotten grass due to uncompleted lignification processes.   

• Harvesting of thatch grass should be encouraged, since the resource base diminishes over time - due to 

old tufts hindering proper regrowth- if it is not harvested.    

• Thatch grass is susceptible to fire which destroys the valuable resource. Although fire encourages 

regrowth, the same effect can be achieved by cutting the grass close to the ground. Thus, fire is not a 

critical instrument in thatch grass promotion and should be kept out of areas with a high density and 

high value of thatch grass to protect the resources. Early fire management should be done around these 

areas and must be defined by harvesters in communication with the MA and be well communicated to 

the fire management committee.  

• Monitoring of harvesting should be based on the system used for Devil’s Claw to eliminate unsustainable 

harvesting techniques.   
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A resources assessment should be conducted towards the end of the rainy season to establish 

sustainable harvesting quotas. Expert consultations suggest that a sustainable harvesting of Devil’s 

Claw from the SFR may not exceed 6 tons per year. This would be an income of around N$ 230,000 

per year. An assessment of current harvesting activities within the SFR is necessary to evaluate the 

availability of the resource and to establish quotas.   
 

The opening of Devil’s Claw harvesting in the SFR to surrounding community forests could provide 

additional income. Communities have knowledge and experience in sustainable harvesting, Producer 

and Processor Organisations (PPOs) and some supply chain arrangements exist. To minimise 

disturbances in specific zones, it is strongly recommended to give out Devil’s Claw quotas to 

operators for a limited timeframe. This could include limiting the presence of harvesters to daylight 

to reduce the risk and conflicts related to camping in the bush (fires, cutting of poles, poaching). Fire 

management needs to appropriately consider the increased risks of fires associated with harvesting 

activities of Devil’s Claw. Early burning needs to be communicated to operators in order to avoid 

conflicts.  

Manketti   

With an estimate of more than 800,000 Manketti or Mugongo (Schinziophyton rautanenii) trees in the 

SFR, the area has the potential to supply a considerable amount of fruits and kernels for various 

purposes and generate income for local communities. However, the market needs to be properly 

assessed and the PPO engaged in the sustainable management of these trees. 

 

Marketing Prospects: The manketti fruit is commonly used in Namibia for traditional alcohol 

production (Kashipembe), cooking oil from the pressing of kernels and direct nutrition (whole fruit or 

pulp into traditional meals such as pap and soup). Research suggests that Namibian manketti oil 

matches the market requirements of the “mongongo” oil which is currently sold in international 

market as a cosmetic ingredient. Due to the nutritional content of the fruit pulp (carbohydrates, 

proteins, sucrose and fat), it could be used for different products including food supplements (CRIAA 

SA-DC, 2019).   
 

The resource availability in the SFR was calculated based on the distribution of Manketti trees as 

presented in the inventory reports, which estimated up to 670,000 trees of a size above 16 cm in DBH 

of which 160,000 trees are sizable above 30cm in DBH. A Manketti tree has been estimated to 

BOX 7: Devil’s Claw Sustainable Harvesting Principles  
 

• Harvesters must be registered and trained prior to harvesting.  

• Monitoring of harvesting groups must be done by those authorized to do so by the Management 
Authority.  

• Sustainable harvesting techniques must be applied at all times including rotation of harvesting areas 
and restrictions to only harvesting side tubers and maximum 50% of the plant.  

• Harvesting quotas must be established before the harvesting season starts and must not be exceeded.  

• It is strongly recommended to work with the adjacent communities to monitor and ensure sustainable 
harvesting and coordinated marketing.  
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produce, on average, 300 kg of fruit per year (between 130kg and 1000kg). The SFR could thus produce 

an average of 201,000 tons of fruit per year17.  
 

The oil is produced using the fruit’s kernels constituting about 9% of the total fruit mass weight. The 

SFR could produce up to 18,090 tons of kernels per year. An estimated 3kgs of kernels are needed to 

produce 1kg of oil. The total oil production could be 6,030 tons per year. Assuming only 10% of the 

available resource is harvested, this would generate a revenue of US$ 15 million per year18.     

 
 

Number of trees above 16 cm DBH   670,000  

Annual fruit kernel yield from all fruit trees (tons/year)   18,090  

Amount of oil from all fruit trees (tons/year)   6,030  

Income from 10% of available resources (at 25 USD per kg)  US$ 15 million 

 
However, this value does not take into account the labour intensity of processing Manketti fruit to oil 

(which includes decortication currently done by hand), and the logistics cost of harvesting in a vast 

area. Moreover, access to international markets for Manketti oil are limited.   
 

The current market for Namibian Manketti oil is small and underdeveloped, because it has been 

undermarketed in the past and technical specifications (e.g. safety dossiers) have not been 

comprehensively compiled. At this stage, Namibia does not have the capacity to process large volumes 

due to the lack of technical specifications demanded by international markets. The main regional 

supplier of Manketti oil is a company called Kalahari Natural Oils based in Zambia, which supplies 

approximately 12 tons annually.  
 

There are decent prospects for the growth of the global market with an expanding personal care 

industry, a rising trend towards personal grooming, rapidly accelerating consumer awareness, an 

increasing demand for organic products and changing lifestyles. Other uses of Manketti oil for cooking 

and other products derived from the Manketti fruit are not commercialised at this stage. The 

development of value chains around these products will require substantial research, training, 

logistics and marketing efforts.  
 

The two main challenges to the development of the Manketti market are (i) a lack of processing 

facilities or appropriate processing technology in Namibia, and (ii) the lack of a market for cooking oil 

(CRIAA SA-DC, 2019). Substantial logistics and marketing efforts are also needed to reduce transaction 

costs, create economies of scale and enhance access to national and international markets.   
 

To reduce transaction costs, synergies with the infrastructure for Devil’s Claw or other natural 

products should be explored (i.e. transport, collection points, quality control, bag distribution, 

weighing and recording, training). Building on existing supply chain training provided to surrounding 

community forests would also limit the required investments to develop this economic opportunity. 

 
17 To take into account the unequal distribution of fruit production per trees depending on their size it was decided to 
leave aside the smaller trees group (10-16 cm in DBH), although they do produce fruits, they are likely to produce much 
less.   
18 The potential value of Manketti oil that could be produced from the State Forest is estimated using the average 
international price for Mungongo (Manketti) oil at US$ 25 per kg.   

Table 19 Manketti oil production from the SFR. 
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The DoF should expand the resource base e.g. through planting of truncheons in the southern 

managed resources zones in order to increase the amount of harvestable fruits in future with easy 

access for surrounding communities and transport for processing. Unfortunately, harvesting of fruits 

is often accompanied by fires as it makes harvesting easier. This destroys the resource base and other 

edible fruit and causes unwanted wildfires in the early dry season. The safeguarding measures detailed 

in Box 7. below should be applied to any Manketti commercial harvesting activity.  
 

 
 

Baphia massaiensis (Bioprospecting)  

Based on the inventory data, Baphia massaiensis seems to be a potential encroaching species within 

the SFR. The species dominates the low size class with an estimated 3 billion trees with a size lower 

than 5 cm in DBH. This encroaching species presents an unexpected opportunity for the production 

and export of natural medicinal products. The bark and twigs of the plant are often used in local 

traditional medicine to treat dizziness, body measles, infertility or haemorrhages during pregnancy 

(Keroletswe et al. 2018). The leaves are used to treat cattle sores. Only recently, the antimicrobial 

properties of the plant have been scientifically tested. The plant worked well against certain bacteria 

including Candida albicans (Keroletswe et al., 2018). B. massaiensis has also been used as traditional 

analgesic (UNAM, 2015). 

 

Given the high demand for natural medicinal products in the world, especially from Europe, the export 

potential of anti-microbial products based on Baphia massaiensis should be investigated. In Europe, 

consumer demand for healthier and more natural products with improved efficacy is encouraging 

European companies to invest in research and development and look for natural ingredients. 

Applications of natural ingredients in pharmaceuticals are increasing. The main reasons behind this 

trend are increasing availability, relatively low costs, lower toxicity and fewer side effects (CBI, 2017).  

 

If products can be effectively derived from Baphia massaiensis and feasible markets can be accessed, 

the offtake strategy of the plant should balance restoration benefits and economic prospects. A 

sustainable offtake rate should meet the restoration targets of reducing encroachment. However, 

accelerated offtake in the medium to long-term could destroy the resource base and impair 

sustainable economic activities. Baphia massaiensis shrubs can be aggressively harvested, including 

the plant’s bark, in the short-term supplying about 300,000 plants of the estimated 3 billion Baphia 

massaiensis recorded as part of the regeneration (Inventory report 2019). This harvesting rate must 

be verified and certainly slowed in the longer-term focusing on the harvesting of leaves and seeds 

only. Other options like using Baphia massaiensis for animal feed can be also assessed and explored.  

  

BOX 8: Safeguarding for the Harvesting of Manketti and Manketti Value Chain Development 
 

• Harvesting of fruits should be done once fruits are ripe.   

• Every third tree must be left unharvested to allow for natural regeneration.  

• Annual harvesting areas, in which harvesters are allowed to operate, must be demarcated.  

• A PPO for controlling and marketing produce must be established.  

• It is strongly recommended to allocate Manketti fruit quotas to operators for a limited time frame. 
This could include limiting the presence of harvesters to daylight to reduce the risk and conflicts 
related to camping in the bush (fires, cutting of poles, poaching).    
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Guibourtia coleosperma and Diospyros chamaethamnus  

UNAM researchers investigated traditional uses of plants including Guibourtia coleosperma and the 

shrub Diospyros chamaethamnus, against Malaria and tested their effectiveness. 

 

The aim was to evaluate the biological activities of the plant extracts to provide a scientific rationale 

for their traditional use using phytochemical analyses. The study showed promising antimalarial 

activities of D. chamaethamnus and G. coleosperma: Ethnomedicinal use of these plants to treat 

symptoms of malaria is rational and safe. This substantiates the incorporation of traditional 

knowledge into mainstream health care policies as alternative treatment options for malaria. 

Although further testing is required, the harvesting of these two species in the SFR for medicinal 

purposes could provide considerable social and economic benefits for communities in the region (Du 

Preez, 2016).  

 

However, the harvesting of these species could pose a threat to the resource base as Guibourtia 

coleosperma is very rare in the SFR and Diospyros chamaethamnus does not appear in the Inventory 

Report. If the trees are commercialised for medicinal purposes, the resource base of these two species 

must be broadened through silvicultural activities including nurseries and investigating their potential 

for agroforestry. Collection from wild plants for commercial purposes must be prohibited.  

 
Harvesting of Game   

The SFR may have sizeable populations of game, but only limited data on population estimates or 

population trends is available. Better information on the abundance of species is necessary for the 

sustainable harvesting of game in the SFR. The potential benefits from trophy hunting will be 

determined by three factors:  

(1) occurrence of desired species,  

(2) prevailing market prices for those species, and  

(3) sufficient numbers to qualify for quotas issued by MEFT.  

The Table below presents desired trophy species found both within the SFR and the three 

Conservancies bordering the SFR (Kwando, Sobbe and Mashi) along with the latest market prices (N$) 

per individual animal (as stipulated in trophy hunting contracts for 2020 – 2022). 

 

 

SPECIES PRICE/ANIMAL – N$ 

Elephant 180,000 

Kudu 5,000 

Impala 2,500 

Sable 70,000 

Warthog 2,000 

Duiker 2,000 

 

 

 

Table 20 Prices per animal for trophy hunting  
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While factors 1 and 2 offer some potential, the lack of additional data to establish sound population 

estimates is a challenge. Each of the three neighbouring Conservancies have been conducting annual 

game count transects within their Conservancies from as far back as 1998 (Kwando & Mashi) or 2007 

(Sobbe). To meet this challenge, similar annual transects must be conducted in the SFR. 

 

MEFT sets all hunting quotas. In the last 2 years, the allocation. System has been improved to make it 

more transparent, data-based and robust. Along with the Directorate of Forestry, the Directorate of 

Scientific Services of the MEFT plays a critical role in determining whether harvesting is sustainable or 

not. Not only must MEFT issue permits in accordance with the Nature Conservation Ordinance No. 4 

of 1975, but Section 24 (5) of the Forest Act also requires that any hunting must be in accordance with 

the NCO as well as the forest management plan. 

 

The MEFT has established a transparent process for establishing quotas in conservancies: “Guidelines 

on the Quota Setting Process for Conservancies, 2020” (see Annex A5.10 for further details on the 

process). While the SFR is not a conservancy, the following key elements of the Guidelines should be 

applied for game harvesting activities within the SFR: (i) a transparent process, (ii) based on scientific 

data, (iii) with annual monitoring and (iv) applying adaptive management.   

 

Initially the focus will be on off-take for purposes of trophy hunting with no shoot-and-sell quotas.  

By conducting trophy hunting through concessions, the MEFT can set conditions on the location, 

timing and species hunted or not hunted. For example, hunting within a Wildlife Corridor should not 

be permitted19. Additionally, other factors may influence whether quota decisions are granted for 

certain species: For example, some species may be important to the forest structure or some predator 

species may be important to prey species regulation. If and once a sizable population of large 

mammals (elephants and giraffes) is established, the impact on the forest structure should be 

monitored closely.  

 
19 The Zonation Plan in Chapter 8 below presents the different activities that are allowed and not allowed in each 
different zone category. 
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Grazing 

The State Forest area contains vegetation units (Baikiaea savanna, Baikiaea woodland, Baikiaea 

shrubland) with a low potential value for livestock farming (Mendelsohn and Roberts, 1997). The 

economic opportunities for developing crops and allowing livestock grazing within the SFR are thus 

low. Further data is required to assess the potential carrying capacity within the SFR and the risks and 

opportunities associated with grazing access to the forest for surrounding communities. 

 

However, given the existing grazing practices within the SFR and the essential resources it represents 

for local communities, adjacent communities should receive seasonal concessions in the SFR for high 

intensity grazing. This could also reduce the risk of fire by managing fuel loads. At the same time, the 

adjacent communities may generate income from selling concession rights (e.g. in the form of tags) 

to local people or outsiders within the carrying capacity of the grazing concession area. Adjacent 

communities that are registered as community forests are encouraged to use their rights to exclude 

outsiders from access to grazing and limit the number of permissible cattle per household to maintain 

healthy rangelands.   
 

If these grazing concessions are applied, robust safeguarding measures must be implemented by the 

concessionaire to avoid livestock being killed by migrating or resident wildlife species. Detailed 

planning of the timing of grazing concessions will be essential and require ad hoc adjustments based 

on weather and fodder conditions.  

 
 

  

7.4.2 Payment for Ecosystem Services  

Emerging finance mechanisms similar to Payments for Ecosystem Services (PES) schemes provide new 

avenues to finance conservation and restoration activities in the State Forest supporting the 

realisation of nature-based economies that benefit local communities and the country as a whole. 

 

Biodiversity Credits 

The WWF in Namibia is currently piloting its first wildlife credits scheme, which will provide 

performance payments to communities actively protecting and conserving wildlife and its habitat. The 

credits result from a joint venture between conservancies, tour operators, conservation groups and 

the international community raising funds for wildlife and habitat from conservation performance 

payments. The first phase of Wildlife Credits is based on monitoring sightings of iconic wildlife species 

at tourist lodges20.  
 

In the context of the State Forest, such products could be developed to finance the management and 

monitoring of a wildlife zone and/or critical wildlife corridors linked to the presence of key wildlife.   

 

 

 
20 See https://wildlifecredits.com/ for further details. 

https://wildlifecredits.com/
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Carbon Credits  

The use of carbon credits to finance forest conservation is a relatively established approach 

worldwide. National, regional and international markets for trading greenhouse gas emissions 

allowances have been developed as a key tool for carbon pricing and climate change mitigation. 

International carbon markets can be categorised into two main categories: compliance (or regulatory) 

markets and voluntary markets. The most common products traded on the compliance markets are 

Certified Emissions Reduction (CER) and Emissions Reduction Units (ERU) each unit equalling a metric 

ton of CO2 (or CO2 equivalent for other greenhouse gases). These units were defined by the Kyoto 

Protocol in 1992, which established the basis for an international carbon trading system through a 

Clean Development Mechanism and Joint Implementation mitigation projects.   
 

The voluntary market is another important platform for carbon emissions trading. It caters to 

individuals, companies or governments who seek to buy carbon credits to voluntarily offset their own 

greenhouse-gas emissions. More than 75% of the issuances came from the two largest voluntary 

standards—Verra’s Voluntary Carbon Standard (VCS) and the Gold Standard. Voluntary credit prices 

can change dramatically due to the various preferences of voluntary credit buyers. The transacted 

prices of voluntary credits during the first quarter of 2018 ranged from under US$0.1/tCO2e to just 

over US$70/tCO2e, but roughly half of the voluntary credits were transacted at under 1 US$/tCO2e 

(World Bank, 2019).  
 

In Southern Africa, carbon credits schemes for forest protection have been established with the 

support of REDD+ initiatives in Zimbabwe, Zambia and Mozambique21. However, credit sales have 

been slow, although the schemes cover larger areas with higher carbon stock (785,000 ha in 

Zimbabwe, 15 million ha in Mozambique) than the SFR.  
 

An assessment of the feasibility of REDD payments in the Zambezi region (Jones and Barnes, 2009) 

concluded that these types of schemes are more viable for countries with woodlands storing larger 

amounts of carbon and with higher deforestation rates. However, this conclusion was made before 

the illegal logging crisis in Namibia.   
 

In the context of the State Forest, a carbon assessment should be conducted to evaluate the 

potential for carbon credits. Although it is expected to be too small, there might be prospects for 

bundled credits (with biodiversity or wildlife credits) or looking at a national-level carbon credit 

scheme.   

 

 
21 See for instance the Kariba project in Zimbabwe: https://redd-monitor.org/2018/02/08/the-kariba-redd-project-in-
zimbabwe-from-carbon-credits-to-earth-tokens/  

https://redd-monitor.org/2018/02/08/the-kariba-redd-project-in-zimbabwe-from-carbon-credits-to-earth-tokens/
https://redd-monitor.org/2018/02/08/the-kariba-redd-project-in-zimbabwe-from-carbon-credits-to-earth-tokens/
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8. ZONATION PLAN 

Given the current status of the SFR and the need to deliver on multiple ecosystem objectives, the 
implementation of this IFWMP requires an appropriate zonation of the SFR to allow for differential 
management responses and approaches as well as addressing community needs in different ways.   
 

This IFWMP thus proposes a Zonation Plan, which creates a base for the management structure and 

beneficiation mechanisms for surrounding communities (Chapters 9 and 10). The zonation plan is 

strictly only for the SFR itself. Accompanying measures for the area around the SFR will be described 

in chapter 9.  
 

The Zonation Plan must be widely accepted and recognised at institutional and field level to ensure 

that the management strategies can be successfully implemented.    

 

8.1 Context and Methods   

The zonation planning was developed based on key statements from official speeches and 

consultations22 as well as documents which guided the definition of the guiding principles (Box 9).  

 

 
22 After the first and second Consultative Stakeholders meetings in 2017, the following community workshops were 
held: 

- Regional Workshop, 5 July 2019, Kamunu Hall, Katima, attended by Regional Council Reps; TAs; MET; DoF/MAWF; 
CSOs. 

- Kwandu area communities workshop 4 October 2019, Kwandu CF Office, attended by NNF, DoF, community 
members, headmen. 

- Lubuta area communities workshop, 15 October 2019, CF Office, attended by NNF, DoF, community members, 
headmen. 

- Masida area communities workshop, 16 January 2020, Masida CF office, attended by: NNF, DoF, MET, RC, 
community members, headmen 

- Eastern/Katima area communities workshop, 17 January 2020, Kamunu Hall, Katima, attended by NNF, DoF, MET, 
RC, IRDNC, community members, headmen 

 

 

BOX 9: Key Statements Guiding Zonation  
 
The Director of Forestry instructed that the boundaries of the State Forest as indicated in the IRLUP and as 
such approved by cabinet are non-negotiable. Minutes from Consultative Stakeholders meetings state:  

• “There is a need to sensitize people around the State Forest about the buffer zone which is 10km from 
the tar road which was agreed by the government and communities…. It was also clarified that 
according to the Land Use Plan, the soil in the State Forest is not fertile enough for crop production”.   

• “The state forest area can be demarcated and zoned into different land uses, including the exclusive 
wildlife core area. It was therefore agreed that an exclusive wildlife zone should be created to allow for 
wildlife conservation area inside state forest”.  

• “The area congested by farms can be zoned as multiple uses area and the area with high concentration 
of wildlife can be zoned as exclusive wildlife core area”.  

 
Source: Second Stakeholders Meeting on the Caprivi State Forest” – 16 February 2017 – at Katima Mulilo 
MAWF Regional Office Conference Room was attended by MAWF: MET; NAMPARKS; TAs; Representatives 
of people living in SFR; MLR; PCLD/MLR; UNAM; IRDNC  
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Wildlife corridor management was based on priorities identified in Resolution 18 of the National Land 

Conference (2019) and in relation to various KAZA processes.  
 

Land Use Compatibility Matrix  

The Zonation Plan was developed based on the analysis of all major potential land uses in the SFR. 

Trade-offs and conflicts between different land uses were presented using a Land-Use Compatibility 

Matrix (Table 21). All potential land uses and activities in the SFR were assessed according to their 

compatibility in four classes from highly conflicting (red) to no conflict (green). This allows for a rapid 

assessment of viable options.  
 

This matrix was presented, discussed and broadly supported at the stakeholder meeting in July 2019 

in Katima Mulilo. It was therefore used as a basis for the definition of the Zonation Plan.  
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Land uses/ 
Activities 

preserve 
biodiversity / 

ecosystems

protect 
important 
forest 

resources 

soil and water 

conservation

wildlife 
corridor, 
transboundary 

connection grazing settlements 

timber/ pole 

harvesting 

bush-based 
biomass 

harvesting crop farming 

deadwood 

harvesting

harvest 
protected 

species 

NWFP 

harvesting 

recreation, 

education tourism hunting

forest 

restoration

Habitat/Forest 

management 

preserve biodiversity and 

ecosystems

protect important forest 

resources

soil and water 

conservation 

wildlife corridor,  

transboundary connection 

grazing 

settlements 

timber harvesting 

bush-based biomass 
harvesting 

crop farming 

deadwood harvesting

harvest protected species

NTFP harvesting 

recreation, education 

tourism 

hunting 

forest restoration

Compatibility matrix 
of land uses and activities in the State Forest Reserve in Zambezi region 

25.07.2019 prepared by NNF 

Table 21 Land use compatibility matrix for the SFR. 
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8.2. Management Zones and Spatial Blocks  
  
The Zonation Plan has been developed using the “Guidelines for zoning of protected areas” of the 

Ministry of Environment, Forestry and Tourism (See Annex A.6 for further details). Each zone is 

identified based on its specific ecological, economic and social relevance and functioning, which 

requires different management options and processes. Taking into account all available knowledge, 

the results of consultations, the compatibility analysis and guidance from key statements and 

documents, six different zone categories were established and allocated to different areas of the SFR. 

These six zone categories are presented in Table 22.  

 
 

Zone  Characteristics and Restrictions Examples  

1  Special Value Zones  

Permitted 
Access for park management  
Research  
Guided access  

Not permitted 
Self-guided access   
Roads  
Hunting 
Concessions 
Subsistence use of produce 
Permanent infrastructure  
Residents and cultivation  
Any other activities that are not listed as 
specifically permitted 

2  
Minimal Disturbances 
Zones (Wildlife Corridors)  

Permitted 
Access for park management  
Research  
Guided access  

Not permitted 
Self-guided access  
Hunting  
Concessions 
Subsistence use of produce 
Residents and cultivation  
Permanent infrastructure  
Any other activities that are not listed as 
specifically permitted 

3A  
Wildlife Management – 
Baikiaea  

Permitted 
Regulated tourism 
Roads  
Concessions 
Hunting 

Not permitted 
Permanent infrastructure  
Residents and cultivation  
Subsistence use of produce 
Any other activities that are not listed as 
specifically permitted 

3B  
Wildlife Management – 
Pterocarpus:  

Permitted 
Regulated tourism  
Roads  
Concessions 
Hunting 

Not permitted 
Permanent infrastructure  
Subsistence use of produce 
Residents and cultivation  
Any other activities that are not listed as 
specifically permitted 

4 
Management Resource 
Use  

Permitted 
Subsistence use of produce 
Hunting 
Roads   
Concessions  
Regulated tourism 

Not permitted 
Permanent infrastructure  
Residents and cultivation  
Any other activities that are not listed as 
specifically permitted 

5  
Development and 
Infrastructure  

Permitted  
Residence and cultivation with permission 
of Minister  
Managed grazing (not under concession) 
HWC management measures  
Green schemes and infrastructure 
development for pre-existing lawful land 
uses  
Subsistence use of produce 

Not permitted  
Expansion of settlement and crop farming 
beyond internal zone plan  
Any other activities that are not listed as 
specifically permitted 
 

Table 22 Management Zone descriptions. 
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Hunting 
Roads   
Concessions  
Regulated tourism 
Mining and EPLs 

  
 

The examples of restrictions and allowances of specific land uses and activities in each zone presented 

above is directly extracted from MEFT’s “Guidelines for zoning of protected areas” (2019) but not 

necessarily inclusive.  
 

The different zonation categories each support the four strategic objectives of the IFWMP at different 

levels. The implementation of the management objectives will be aligned to the proposed Zonation 

Plan, allowing for different approaches within each zone to accommodate the variety of aims and 

needs in the SFR.   

 
 

Objective 
Zone Relevance  

Primary  Secondary  
1. Management and 
Restoration  

Wildlife management zone (3A, 3B)  
Managed resources zone (5)    

2. Regional Conservation   Minimal disturbance zone (2)  
Wildlife management zone (3A, 3B)  
Special value zone (1)  

3. Biodiversity Conservation   
Wildlife management zone (3A, 3B)  
Minimal disturbance zones (2)  

Special Value Zone (1)  

4. Nature-Based Economies   
Wildlife management zone (3A, 3B)  
Managed resources zone (4)  

Development and Infrastructure (5)  
Special value zone (1)  

  
The proposed zonation for the SFR using the six zone categories detailed above is presented in the 

Figure 38.  
  

Table 23 Zonation categories relevance to Strategic Objectives 
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This proposed zonation is based on available ecological and socio-economic knowledge presented in 

Chapters 2 to 5 of this IFWMP. It also takes into account priorities and constraints mentioned by key 

stakeholders during consultations. It was designed to best address the identified key threats to the 

SFR ecosystem and achieve the four Management Objectives of restoration, local biodiversity 

conservation, regional conservation and nature-based economies. It also addresses potential conflicts 

or synergies between land uses.   
 

As presented in the map above, special value zones (1) cover areas where key species for conservation 

(flora and fauna) have been observed (refer to Section 7.2 for more details); minimal disturbance 

zones (2) cover the most important wildlife corridors used by large mammals (refer to Section 7.3 for 

more details); wildlife management zones (3A and 3B) largely cover the Northern part of the SFR; 

while the managed resource use zones (4) are located mostly in the South of the SFR acting as a buffer 

zones from the tar road23 and development and infrastructure zones (5), which come close to 

urbanised areas and already have settlements and land allocations.  
 

To further structure the Zonation Plan and organise the spatially different approaches, three main 

management blocks have been identified: The Western, Central and Eastern Blocks are presented in 

Fig. 39 below. Each of the blocks is again divided in the Southern and the Northern part, along the 10 

km buffer line (indicated by the dotted line) to the B8 main road.  

 

 
23 This notably refers to the historically used buffer zone between 5km and 10km north to the tar road.  

Fig. 38 Proposed Zonation Map 
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Although each block covers different use zones (some covering identical zone categories), they serve 

as a spatially grounded conceptual framework for the SFR management. Each block has a different 

focus based on the varying pre-conditions, in order to balance conservation and nature-based 

economies with the intention of creating community benefits, embedded in the broader Zambezi and 

KAZA landscapes. The focus of each block provides coherence and synergies within each block and 

between them. The dominant focal areas of each block are summarised below and further detailed in 

the following subsections.  

 
 

Western Block  

Restoration of Baikiaea plurijuga  
Habitat management  
Regulated community access and user rights  
Wildlife corridors protection  

Central Block  

Active restoration of Pterocarpus spp.  
Habitat management  
Building a resource base for nature-based economies  
Regulated community access and user rights  
Wildlife corridors protection 

Eastern block  

Restoration of Guibourtia coleosperma 
Building nature-based economies  
Allow for development while mitigating HWC and negative impacts 
on the ecosystem  
Regulated community access and user rights  
Wildlife corridors protection 

  

Fig. 39 Map of proposed management zones. 

Table 24 Blocks’ dominant management focuses. 
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8.2.1. Western Block   
  
The Western block is an area of the SFR with a high level of Baikiaea plurijuga in both volume and 

stand density. It is used by all the identified keystone large mammal species including elephants.   

 

 
 
 

 

This block is constituted of three main use zones: (i) wildlife management zones (3A) in the Northern 

area, (ii) managed resources zones (4) in the Southern part and (iii) minimal disturbance zones (2) 

cutting through both of these. The divide between the Northern and Southern zones is taken as the 

10km buffer zone as measured from the B8 main road (Fig. 41).  

 
 

 

The Northern area will focus mainly on habitat management, whilst the Southern area will be a 

management and restoration area for Baikiaea plurijuga coupled with minimal and regulated 

community access and user rights. The wildlife corridors (North-South connections: Sobbe; West-East 

coming through the border with Zambia as identified in the IRLUP, 2015) will be managed as minimal 

disturbance areas. The Northern wildlife management zone may allow regulated hunting activities.  
 

The importance of the Sobbe and other wildlife corridors has been considered in the development of 

the Zonation Plan, since “game contribute to generating a sizeable income from hunting and 

tourism….The forests, woodlands and grasslands in the exclusive wildlife zone have to be maintained 

in a favourable state for these valuable game species to stay in the area” (WWF ecoregion 2020).  

Proposed management interventions for this block are detailed in the table below.  

Fig. 40 Tree and volume distribution of Baikiaea plurijuga in the Western Block. 

Fig. 41 Zonation in the Western Block. 
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Objectives  Interventions  

Protection of habitats 
in the Northern area 
(wildlife management 
area 3A)   

• Protect habitat and minimise disturbances   

• Establishment of water points to direct wildlife as advisable  

• No community access for NTFP subsistence use or livestock  

• no new settlements or crop fields  

• Fire management (e.g. early burning)  

Restoration of Baikiaea 
plurijuga woodlands in 
the Southern area 
(managed resource 
zone 4)  

• Prevent fires (based on Fire management plan) and reduce fuel load in mid or 
late growing season by (i) giving out concessions for deadwood and thatch grass, 
(ii) grazing management (concessions) to reduce fuel load.   

• Concession for Devil’s Claw harvesting  

• Community access for NTFP subsistence use,  

• No new settlements or crop fields. 

Regional connectivity 
(wildlife corridor 
(minimal disturbance 
(wildlife corridor) zone 
2) 
  

• Minimal disturbance and natural infrastructure protection to enhance 
functionality of wildlife corridors.   

• Establishment of water points to direct wildlife as advisable  

• No community access for NTFP subsistence use or livestock  

• no new settlements or crop fields  

Building nature-based 
economies  

• (Niche market) tourism (e.g. birding; hiking)   

• Trophy hunting (quota)  

• From concession on Devil’s Claw and co-benefitting from concessions on thatch 
grass, fuelwood, grazing for de-fuelling 

• Exploring carbon, biodiversity or restoration credits  

 

8.2.2. Central Block   
  
The Central Block is an area with higher presence of Pterocarpus spp. in both volume and density (Fig. 42). 

It is also part of the African Wild Dogs’ range and hosts leopards.    

 

 
 

 

 

This block is constituted of four main use zones: (i) wildlife management zones (3B) in the Northern 

area, (ii) a managed resources zone (4) in the Southern part, (iii) a minimal disturbance zone (2) 

(Sibbinda corridor) and in the North-Eastern corner, and (iii) a special value zone (1) (which is not 

specifically located at this point in time). The divide between the Northern and Southern zones is taken 

as the 10km buffer zone as measured from the B8 main road (Fig. 43). 

Table 25 Management interventions for the Western Block. 

Fig. 42 Tree and volume distribution of Pterocarpus angolensis in the Central Block. 
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The Northern area will focus on habitat management, whilst the Southern area will be a management 

and restoration area of Pterocarpus angolensis. The Northern wildlife management zone may allow 

regulated hunting activities. The management of the Southern area will focus on active restoration 

while building a resource base for nature-based economies. The Sibbinda wildlife corridor will be 

managed as a minimal disturbance area. The management of a special value zone will target the 

conservation of specific species such as Euphorbia ingens once spatially located.   

  

Fig. 43 Zonation in the Central Block. 
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Objectives  Interventions  

Protection of habitats 
in the Northern area  
(wildlife management 
zone 3B) 
  

• Protect habitat and minimise disturbances   

• Establishment of water points to direct wildlife as advisable   

• Fire management (e.g. early – mid season burning) 

• No community access for NTFP subsistence use  

• No new settlements or crop fields  

Active restoration of 
Pterocarpus angolensis 
in the Southern area 
(Managed resource 
zone 4) 
  

• Fire management with regime focusing on early-mid season burning (based on 
Fire management plan), reduce fuel load in mid or late growing season   

• Active stimulation of Pterocarpus sp. through pruning   

• Pole harvesting of Terminalia sericea, Dichrostachys cinerea, Combretum spp.  

• INP harvesting through regulated access (e.g. Devils Claw, Baphia and for 
Manketti)  

• Support planting of Manketti towards the southern boundary of the SFR  

• Access for community for NTFP subsistence use  

• No new settlements or crop fields  

Nature -based 
economies 
opportunities   
  

• Concessions for Schinziophyton rautanenii , fuelwood thatch grass, grazing, DC  

• Development of resource base for Manketti industry including pulp, oil etc  

• Pole production  

• Extraction of Baphia massaiensis  

• Nursery for agroforestry  

Regional connectivity 
(Minimal disturbance 
(wildlife corridor) zone 
2)) 

• Minimal disturbance and natural infrastructure protection to enhance 
functionality of wildlife corridors.   

• Establishment of water points to direct wildlife as advisable  

• No community access for NTFP subsistence use or livestock  

• no new settlements or crop fields  

  

 

8.2.3. Eastern Block   

The Eastern Block is an area with a higher presence of the secondary species Burkea africana in both 

volume and density (Fig. 44). It is an area where settlements have been established and land has been 

cleared.  

 
 

 

Table 26 Management interventions for the Central Block. 

Fig. 44 Tree distribution of Burkea africana in the Eastern Block. 
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This block stretches from Sachinga to the Eastern boundary of the SFR. It is constituted of four main 

use zones: (i) a development and infrastructure zone (5) which covers most of the block, (ii) a 

managed resources zone (4) in the Northern part, (iii) a minimal disturbance zone (elephant corridor) 

and (iii) special value zones (1). The divide between the Northern and Southern zones is taken as the 

10km buffer zone as measured from the B8 main road (Fig.45.)  

 
 

The Northern area of this block will focus on management and restoration of the current secondary 

forests. This area is currently not characterised by the dominance of one primary species but by the 

overabundance of secondary encroaching species such as Terminalia spp, Combretum spp and also 

Burkea africana. However, it is known to be the home to a few healthy stands of the rather rare 

Guibourtia coleosperma, which was previously subjected to heavy logging in this zone.  

 

Efforts should therefore focus on preserving Guibourtia coleosperma and increasing its basal area. 

Pterocarpus angolensis will be the accompanying species with the intention to increase its share as 

well. Although it should be noted that this will require a differentiated fire management regime that 

the two species will be exposed to. Baikiaea will, as a climax species, in the long-term become the 

dominant species (provided there are no disturbances) but is not a current focus of intervention. 

These interventions can only be realised through the removal of encroacher species. 

 

Special value areas will focus on the conservation of specific species including the Mpacha frog, 

resident orchids, Euphorbia ingens and Dalbergia melanoxylon. The Southern area will be managed as 

Development and Infrastructure zone where most land uses will be allowed. The central elephant 

corridor crossing both areas will be managed as a minimal disturbance area. It has to be acknowledged 

that while elephants exist in this area and follow a system of pathways, developments including green 

schemes have already been initiated or are ongoing and are therefore likely to experience increased 

HWC in the future, which will have to be managed accordingly.  

It is therefore recommended to demarcate this existing system of pathways as a wildlife corridor, 

having a minimum width of 1 km. In a buffer zone of 2 km outside the wildlife corridor zone, HWC 

prevention methods should be supported in the infrastructure and development zone only24.  

 
24 no HWC risk compensation in the SFR will be supported.  

Fig. 45 Zonation in the Eastern Block. 
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Objectives  Interventions  

Restoration of valuable 
species through habitat 
management (managed 
resource zone 4) 

• Habitat restoration of degraded Baikiaea – Burkea - Guibourtia forest;   

• Promotion of Guibourtia;   

• Aggressive extraction of encroaching species (Terminalia s.  Combretum 
sp., Baphia m.) which prohibits regeneration of Pterocarpus spp.  

• Fire management (in the managed resource zone only) with slightly 
hotter fires in areas without Guibourtia and with fire prevention in areas 
with Guibourtia;   

• Community access for NTFP subsistence use,  

• No new settlements or crop fields  

Special value areas protection  

• Conservation measures for specific species  

• If viable fenced or otherwise specifically protected habitat for Mpacha 
frog, Euphorbia ingens and other unique species;   

• No new settlements or crop fields  

• No community access  

Regional connectivity (wildlife 
corridor2))   

• Minimal disturbance in the elephant corridor (no settlements or crop 
fields)  

• HWC compensation to be delivered only for events happening outside 
the corridor in a defined buffer zone  

• No new settlements or crop fields  

• No community access  

Nature -based economies 
opportunities   

• Crop farming and settlement allowed in the development and 
infrastructure zone  

• Moratorium on settlement and crop field expansion (residents to be 
authorized);  

• A long-term local land use plan should be developed for the 
Development and Infrastructure zone in order to minimize conflicts and 
accommodate further nature-based economies and appropriate 
development opportunities 

• Permission to cut poles, collect firewood (subject to conditions);    

• Community access to NTFPs 

• Concessions for Devil’s Claw collection in managed resource zone  

• A grazing management plan to be developed for the Development and 
Infrastructure zone  

• Development of day tourism (concession-based) in the whole block: 
ethnobotanical tours (guided), hiking trails (unguided), birding tours 
(guided)  

Table 27 Management interventions for the Eastern Block. 
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9. SUPPORT TO NEIGHBOURS  
 
The population living inside and adjacent to the State Forest has a major long-term impact on the 

present and future existence of the resources of the forest (Inventory Report, 2019). The success of 

the strategies and interventions presented under each management objective, strongly relies on 

support of local communities living in and around the SFR. Therefore, the needs of local communities 

to access natural resources for their subsistence and to ensure they benefit from further economic 

development related to the SFR must be considered. Considering local communities’ subsistence use 

rights will mitigate potential negative socials impact on the management of the SFR. 

 

Farming and harvesting practices the vicinity of the SFR influence the restoration and conservation 

efforts within the SFR and vice versa. The restoration and conservation interventions in the SFR can 

also have a direct impact on local communities, for example by increasing wildlife population and 

related HWC. The support to neighbours’ interventions should thus support local communities to 

adapt and mitigate potential risk while minimising the impact of their activities on the forest 

ecosystem.  

 

Management Objective 4 (Nature-based Economies) provides a baseline for activities that could be 

conducted to create sustainable benefits from the SFR, while creating synergies with restoration and 

conservation efforts. However, specific guidelines and measures must be defined for the involvement 

of communities in these economies building on existing and future CBNRM structures. Creating 

synergies with existing efforts at community and landscape level within the Mudumu North Complex 

through the establishment of co-management and benefit-sharing processes is therefore considered 

a crucial strategy for the success of this management plan 

 

This Chapter presents guidelines for the involvement and support to communities living in and around 

the SFR. It establishes rules on the use of forest resources for subsistence of communities and presents 

specific areas of support for adjacent communities, for example support to CBNRM structures, 

support to mitigate HWC and to develop agroecological practices. Finally, it presents suggestions to 

establish co-managed areas around the SFR and integrate the SFR into a greater co-management 

structure under the Mudumu North Complex.  

 

9.1. Subsistence Use of Natural Resources 

Local communities’ knowledge of their environment and interest in maintaining the resources on 

which they depend can substantially contribute to the realisation of this IFWMP. A number of woody 

and non-woody plants are currently used by local communities including medicinal and food plants. 

These plants were identified and mapped during PRA exercises in Lubuta and Kwando Community 

Forests, many of them yet to be translated25. Other information was sourced from archive material 

from Sachona Community Forest. Many of the trees and shrubs serve multiple purposes (construction, 

fruits, crafts, domestic and medicinal purposes). Important natural resources for adjacent 

communities, including their status of and threats, as well as recommendations on the protection of 

 
25 Results of these consultation exercises and participatory resources assessment maps are availa ble in Annex A3.2 
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these species are presented in Table A5.5.7 in the Annex A5.5. This list is not exhaustive but an 

indication of preferred species and their uses.   

The provision of the Forest Act on subsistence use of forest resources (Section 33(1)) presented below 

contributed to the definition of a framework to manage and regulate the access to natural resources 

within the SFR for subsistence use by local communities. 

 

Two use categories have been identified and should provide a framework for management and 

regulations of subsistence use within the SFR: 

- Use of woody resources and NTFPs for households legally living within the SFR; and 

- Use of NTFPs for households in the near vicinity of the SFR. 

 
Timber utilisation is not considered a subsistence use and is not allowed under this framework. 
 
Clear rules on how subsistence forest resources in the SFR should be accessed and under what 

conditions must be established and clearly communicated. This section provides a basis guiding the 

establishment of such rules to foster both local benefits and sustainable utilisation principles. 

 

9.1.1 Use of Wood Resources other than Timber  

About 300 households are currently living within the boundaries of the SFR. As the majority of the 

people in rural parts of Zambezi region, they highly depend on the use of forest resources to support 

their livelihoods. As highlighted in Section 3.2, forest resources are used for construction, nutrition, 

energy for cooking and lighting as well as medicinal purposes. Domestic animals and game also 

depend on forest resources for fodder and shelter. Therefore, the pressure of communities on the 

State Forest cannot be ignored. However, the contribution of the State Forest to the wellbeing of the 

population is also substantial and underlines the importance of maintaining the forest biodiversity of 

the area. Some culturally relevant plants are only found in the SFR and important for maintaining 

indigenous knowledge and traditions.  

 

To accommodate the needs of the people with rights in the SFR and limiting the impact of the 

implementation of this Plan on these local communities, it is essential to build an understanding of 

the current uses and extraction rates of forest resources for local livelihoods. Uses and consumption 

patterns of woody resources by local communities are presented below.  

  

Forest Act, Act No. 12 of 2001, Section 33. (1) ….. the inhabitant of communal land may, on communal land 
which is not legally occupied by any person and which is not a classified forest, cut, take and remove forest 
produce for use as household fuel, for the construction of shelter for himself or herself or for his or her 
livestock or for the construction of structures used to protect his or her agricultural crop. 
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Poles 

Poles are needed for various purposes including house construction, courtyards, field fences and kraal 

construction. Preferred species are Burkea africana, Dichrostachys cinerea, Terminalia sericea, 

Colophospermum mopane and Baikiaea plurijuga (live and dead poles). Different species are used for 

the different purposes due to their specific properties. If a new household is established or an old 

house cannot be renovated, a new house is constructed. New houses due to wear and tear are 

constructed after approximately 5 to 20 years26. In the last few years, the pole-to-pole style wall-fence 

construction around the courtyard and fields, which is typical in North-Central Namibia, was 

sporadically observed but should be discouraged due to the enormous number of poles required. The 

average annual demand of poles per household is estimated to be around 85 poles per year, including 

for new constructions and renovations over a period of 10 years. This should equate to a reasonable 

limit for subsistence purposes.  

 

Firewood  

The most important firewood species for local people are Colophospermum mopane, Baikiaea 

plurijuga, Burkea africana and Terminalia sericea. Only deadwood is used for firewood. The total 

demand per household was estimated to be approximately 25 kg/day for summer (7 months) and 45 

kg/day for winter (5 months). Hence, the total demand per household is estimated at 12 tons per year. 

Total domestic use of firewood from the SFR is estimated at around 3,600 tons per year. This should 

equate to a reasonable limit for subsistence purposes.  

 

Rules 

Households lawfully within the SFR may be allowed to harvest these wood 

resources for subsistence use only under the following rules: 

• Within the quantities stipulated;  

• Restricted to persons in possession of a valid residence permission by the 

Minister; 

• In possession of a valid harvest permit;  

• Only deadwood is harvested for fuel. 

 

9.1.2. Use of Non Timber Forest Products (NTFPs)  

Based on the limited impact of many NTFPs harvesting practices on the forest ecosystem and the 

importance of culturally relevant plants that occur only in the SFR, households lawfully inside of or 

within a walking distance from the SFR (20km return) should be allowed to enter the SFR to harvest 

NTFPs. These NTFPs include thatching grass, medicinal plants, fruits and some non-woody plants used 

for crafts. Their uses and rules for access are presented below. Some NTFP resources used for crafts 

and medicinal purposes, are harvested in a destructive manner; however such extraction rates are 

generally low enough to not pose a threat to the resource base as long as it is for subsistence use only 

and prescribed harvesting protocols (to be developed) are observed. 

  

 
26 Minor renovations need to be done every year. Fences around fields and kraals are normally constructed using 
thorny bush arranged between fixed poles in a distance of about 5 m. 
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Thatching Grass  

Thatch grass species for domestic use include mainly Cymbopogon caesius and Aristidia spp., other 

species are rarely used for traditional thatching. To construct or renovate roofs, 1 bakkie load of grass 

(or 3 ox sledges) is needed per year per household.   

 

Medicinal Plants  

Local communities strongly rely on a plethora of traditional plant-based medicine to treat multiple 

illnesses and diseases. UNAM had initiated ethnobotanical assessments in some parts of Namibia 

including Zambezi region. They focus on selected diseases including HIV/Aids and Malaria and do not 

identify sites of occurrence.  

 

Devil’s Claw (Harpagophytum zeyheri subsp. schiffii) is currently the only commercially used medicinal 

plant in the SFR, known to be abundant and harvested both legally and illegally on a large scale 

(currently at least 10 – 20 tons per year).  

 

The most common species used in traditional medicine include Guibourtia coleosperma. 

Colophospermum mopane, Vangueria infausta, Berchemia discolor, Acacia erioloba, Combretum 

imberbe, Philiostigma thonningii, Sclerocarya birrea, Erythrophleum africanum, Combretum 

eleagnoides, Aloe zebrina and Strychnos spp. Most of the plants used are not subject to conservation 

concern. However, some are protected species and may not be harvested. Of concern is Guibourtia 

coleosperma, especially if commercial interest in its medical properties is developed in addition to the 

timber interest. As explained in section 7.4.2, harvesting protocols are needed if the extraction 

process could destroy the plant, for example for the harvesting of roots, root bark, stem bark or the 

wood itself to protect the resource base. More research is needed to develop these harvesting 

protocols.  

 

Exploring the viability of bioprospecting using traditional medicines, especially Dichrostachys cinerea 

and Combretum eleagnoides, would be an interesting research topic as both species are considered 

over-abundant in the SFR. A decrease in these species is recommended for restoration purposes and 

their extraction has ecological benefits. The development of value chains for products derived from 

these species could thus yield dual benefits. 

 

Fruits  

Local fruits are a critical source of vitamins and minerals for rural communities and especially children, 

who often suffer from malnutrition or stunting. Fruits are consumed when harvested, dried or 

processed to beverages but only in few cases preserved. This limits the availability of vitamins and 

minerals from indigenous fruits to the harvesting season, which is predominately in or towards the 

end of the rainy season (Hailwa, 1998).  

 

The most important fruits for local people include various species of the genera Grewia spp, Stychnos 

spp, Ximenia spp, Berchemia discolor Annona stenophylla, Sclerocarya birrea, Ozoroa longipes and 

Pygmaethamnus zeyheri or Schinziophyton rautanenii. The latter Manketti (Mungono) is traditionally 

used not only for its fruits, but also for its nuts.  
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Oil is produced for local consumption and the fruit pulp is eaten. The international market for local 

oils -including Manketti oil- is currently growing. Manketti is a significant resource in the State Forest 

and could be developed generate income as outlined in Chapter 7 Section 7.4.1. Harvesting of fruits 

is generally not a conservation concern if rules are applied (Chapter 7.4.2) and the resource base 

including the regeneration layer is maintained. To avoid conflicts with other activities in the SFR 

especially wildlife movement during the rainy season, a fruit harvesting calendar as presented below 

may assist with creating awareness and mitigating potential human-wildlife conflicts.  

 

 

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Berchemia discolor                          

Diospyros 
chamaethamnus                         

Grewia retinervis                         

Grewia flavescens                         

Grewia flava                         

Ximenia americana                          

Ximenia caffra                         

Sclerocarya birrea              

Schinziphyton 
rautanenii                         

Vangueria infausta                         

Strychnos cocculoides                         

 

 

Crafts 

Craft production is a traditional livelihood in Zambezi region, specifically basket weaving from various 

materials. Wooden tools and crafts are mainly produced for domestic purposes with limited amounts 

being commercially sold. This market is thus much less developed than in the neighbouring Kavango 

region. Produce used for wooden tools for domestic purposes and crafts like cooking sticks, spoons, 

stools, pestels and mortars to pound grain, sledges, yokes, troughs, axe handles etc. are made mostly 

from Pterocarpus angolensis, Baikiaea plurijuga, Acacia erioloba, Combretum collinum, Terminalia 

sericea, Burkea africana and Erythrophleum africanum. Branches of trees or deadwood are used for 

their durability. As long as branches and deadwood are used for subsistence purposes, the 

continuation of these practices will not pose a conservation risk. However, cutting timber trees for 

any purpose including subsistence use will not be permitted. The use of bark strips for ropes, e.g from 

Dichrostachys cinerea and Colophospermum mopane is still practiced in some areas but destructive to 

the tree and must be avoided unless it uses specific tree species that have been identified as over-

abundant. 

 

Hyphaene petersiana (Makalani) palms leaves are used for basket weaving and marginally occur in the 

SFR. Other grasses used for weaving are Mushange (botanical name unknown). Unsustainable 

harvesting of Makalani and Mushange grass for basket weaving has been reported. Given the limited 

abundance of these resources, harvesting must follow a harvesting protocol (to be developed).  

 

Table 28 NTFPs Harvesting Calendar 
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Traditionally, plant-based dye is used to give the leaves or grass the vibrant colours the baskets from 

Zambezi region are known for. The dye is mostly produced from the root or the bark, which is highly 

destructive. Trees used for dye include the declining Berchemia discolor and Diospyros 

chamaethamnus. Although the dyeing of baskets is an important tradition and cannot be entirely 

ceased, it has raised conservation concerns for both species. The use of trees parts that may destroy 

the tree must be limited to cultural practices that are critical to maintain indigenous knowledge and 

be based on harvesting protocols (to be developed). It should not be permitted for commercial 

purposes.  

 

Other types of NTFPs include honey, mushrooms and seasonal green produce like wild spinach. For 

most produce, little knowledge on the volume, conservation status, trading and bartering practices or 

value is available. The potential of produce should be investigated.   

 

 

Rules 

Households lawfully within the SFR or within walking distance from the SFR 

(20km return) may be allowed to collect these NTFPs under the following rules: 

• Subsistence use only; 

• only in Zone 4 (Managed Resource Zone) and Zone 5 (Infrastructure and 

Development); 

• Limitations as stipulated in Table 29;  

• harvesting protocols (including methods, season etc) must be established 

and observed; Prohibition for specified NTFPs or parts may be established. 

 

 

 Max amount per household Restrictions  

Fruits  One bucket at a time  Overharvesting of seeds or fruits has to be avoided to 

ensure regeneration is not disturbed 

Medicinal 

plants*  

One handful per species  Permit required; Harvesting protocol to be observed; 

quota to be respected  

Thatch grass  1 bakkie or 3 sledges per year Harvesting protocol to be observed  

Crafts*  One headload at a time  Permit required; quota to be respected 

Plants with 

cultural value  

One handful per species Only non-destructive uses (leaves, fruits); or based on 

a permit 

* Includes woody resources but subject to permits and specific harvesting protocols 

Harvesting practices of forest produce often cause the destruction of the plant and the resource base, 

(e.g. through the use of the roots, the bark etc.), therefore harvesting protocols should be established 

for all NTFPs to avoid negative impacts on the plant population, especially of protected, rare and 

endangered species.  

As mentioned under Management Objectives 4, concessions within the SFR for the use of specific 

forest products could be allocated to local communities for income generation activities. These 

concessions can be executed by local communities or community members based on the concession 

contract or by external operators. The income generated from these concessions will be redistributed 

in line with the benefit-sharing schemes outlined later in this chapter.  

Table 29 Quotas and rules to be applied for subsistence harvesting of NTFPs 
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Furthermore, if economic activities and commercial products are developed based on the knowledge 

of local communities, the regulations under the Nagoya Protocol and Article 8j of the UNCBD on 

traditional knowledge, innovations and practices must be respected.  

 

 

9.2 Support to Adjacent Communities  
 

Communities living in the vicinity of the SFR can participate in improving the land and natural resource 

management of the SFR. Various measures and interventions can be promoted to ensure that local 

communities do not negatively impact the SFR ecosystem and benefit from more resilient and 

sustainable livelihoods. Alternative sources of income or produce outside the SFR can help avoid 

unsustainable extraction rates in the SFR and the associated risks, reducing the pressure on the SFR.  

 

This includes (i) support to CBNRM development, (ii) improved agroecological production including 

the introduction of Conservation Agriculture practices, and (iii) support to human-wildlife conflict 

mitigation.  

 

9.2.1 CBNRM Support 
 

While the SFR is surrounded by conservancies and community forests in the West, there are no 

CBNRM-areas South of the Central and Eastern Blocks. To enhance synergies between community-

based and state-level conservation efforts in and around the SFR it is strongly suggested to:  
 

• Provide support to the community forests of Kwando, Sachona, Lubuta and Masida in terms of 

law enforcement and to the Mudumu North Complex at large.  

• Expand Community Forests’ law enforcement mandates to some areas of the State Forest. This 

should include the provision of community game guards and resource monitors as ears and eyes 

on the ground, while exploring the formal option of Honorary Foresters to increase law 

enforcement capacity.  

• Encourage the neighbouring communities to establish Community Forests for improved 

management of the larger surroundings of the SFR. Communities who already have expressed 

interest in establishing a CF include Sibbinda, Makanga and Sachinga. Other communities along 

the road towards Katima should be encouraged to also take ownership over their resources and 

manage them sustainably.  
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Based on the census of 2011 and considering the average population growth, an estimated 9,200 

persons live in 2,270 households in the current conservancies (Kwando, Mashi and Sobbe) and 

community forests (Masida and Lubuta) in the vicinity of the SFR (a walking distance of 20 km return 

to the boundaries). Should new community forests and conservancies be registered, additional 13,400 

persons in 3,500 household would benefit from control and access to resources for both subsistence 

and commercial use.  

 

 
 

 

 

  

Fig. 46 Current and potential future CBNRM areas in the vicinity of the SFR 

Fig. 47 Dwellings around the SFR, NACSO 2020 from 2011 census 
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9.2.2 Agroecological Production  
 

Agricultural production and land management practices in the vicinity of the SFR are characterized by 

shifting cultivation, which contributes to resources degradation through frequent clearing of trees for 

new fields. This exhausts soils and creates secondary forests and shrublands with a much lower 

ecosystem functionality, which ultimately reduces farmers’ resilience to climatic changes and external 

shocks. The development of agroecological agriculture could provide long-term solutions for rural 

communities living around the SFR. Agroecological production, which includes organic and 

conservation agriculture, supports small farms that are diverse, integrated and use low levels of input 

to ensure the long-term balance between food production and the sustainability of natural resources.  

 

The development of Local level land use plans focused on agroecological production outside the SFR 

(e.g. as part of the zonation plan of a Conservancy or a Community Forest), should be encouraged and 

should take into consideration the zonation plan within the SFR, and especially the wildlife corridors.  

 

Agroecological production should be promoted within communities living around the SFR. 

Awareness on the advantages of these practices for the environment, their own health and 

marketing purposes should be raised among farmers. 

 

Conservation Agriculture 

Conservation Agriculture is a sustainable land management (SLM) practice based on a resource-saving 

diversified crop production that strives to achieve both acceptable yields and conservation of the 

environment through various practices.   

 
 

 

It builds on three main principles:  

• Minimum soil disturbance using ripping or hand-hoe methods of tillage.  

• Permanent organic soil cover using mulch.  

• Crop rotation or intercropping with nitrogen-fixing legumes.  

Fig. 48 Conservation Agriculture system. 
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CA practices have been piloted in Zambezi and Kavango and have shown positive results. They 

substantially support the resilience of farmers to climate change by reducing their vulnerability to 

drier-than usual periods. CA can outperform conventional farming yields, especially during seasons 

with less rainfall, which improves yields and food security. CA is also known to improve soil fertility 

and water retention. These practices conserve the tilled land, reducing the need to relocate to a new 

field every few years. This minimises potential relocation of farmers to wildlife corridors and reduces 

HWC risks. It also reduces weed populations every year and is generally less expensive than traditional 

farming methods.  

 

Furthermore, CA is not only a SLM practice. It offers wider benefits including improved nutrition of 

rural communities through a greater consumption of pulses, increasing the intake of micronutrients. 

This contributes to better health within rural communities.  

 

Conservation Agriculture (CA) should be introduced in all communities surrounding the SFR. This is 

in line with the recommendations of the Zambezi ILRUP (2015) that include to:  

• Minimise slash and burn practises to maintain natural resources.  

• Increase crop production through methods such as conservation agriculture where the slash 
and burn methods are minimised and fertility of land is increased.  

 

Often CA farmers also practice organic agriculture. Organic agriculture involves farming practices that 

exclusively use natural products from the seed to the plant without any chemical pesticides. Organic 

agriculture contributes to soil conservation and has shown to yield products with better nutritional 

value. 

The Directorate of Agriculture, Production and Extension Services, now under the Ministry of 

Agriculture, Water and Land Reform has officially endorsed CA as an agricultural production system 

and provides support services in the region, including seed support. DAPEES should be involved in 

rolling out CA strategically in the communities around the SFR.  

 

 

Agroforestry 

Agroforesty models building on the CA fields close to homesteads could be promoted to intensify 

production to reduce dependencies on the commonage in the vicinity of the SFR. Agroforestry can 

increase soil fertility by reducing evapotranspiration and through nitrogen-fixing legumes (e.g. 

Faidherbia albida or off-season soil coverage). These practices support the production on fields and 

close to settlements including vegetables, fruits, firewood from fast growing firewood trees like 

Terminalia sericea, fodder from trees like Acacia erioloba (pods) and other plants serving multiple 

purposes (fruits, crafts and medicinal). Nurseries should be established to make relevant trees and 

shrubs available for both agroforestry and supplement plantings, especially species with multiple 

benefits such as Schinziophyton rautanenii, Acacia erioloba, Strychnos spp, Berchemia discolor but also 

Gliricidia sepium, Diospyros chamaethamnus and the rare Vangueria infausta and Guibourtia 

coleosperma.  
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9.2.3 Human-Wildlife Conflict Management  
  
Human wildlife conflict refers to conflict between wild animals and humans. This ranges from the 

destruction of crops and water installations to loss of livestock, homes and in some cases, loss of 

human lives. Such conflicts have always existed in areas where people and wildlife live together. 

People and wildlife live in an interconnected and dynamic environment with changing land use 

patterns and wildlife distribution as populations recover and recolonise former range. While not all 

conflict can realistically be eradicated, conflicts must be managed in an effective and efficient way. 

(Revised National Policy on HWC Management, 2018).   

 

Although new conservancies in the Zambezi region are waiting to be registered (on communal land 

outside the SFR) and there is enthusiasm for this form of land use, there is rising discontent about 

HWC (IRLUP, 2015).   

 

Communities in the vicinity of the SFR and its wildlife corridors are automatically exposed to potential 

HWCs and reducing HWC is essential to sustainable wildlife management in the area. Addressing HWC 

requires a balance between conservation priorities and the needs of people who live with wildlife.   

 

For this purpose, mechanisms for rural communities and farmers to manage and benefit from wildlife 

and other natural resources must be established, while mitigating their potential losses.  

 

The Revised National HWC Management Policy introduced in 2018, presents a variety of approaches 

to manage HWC efficiently and effectively. These include:  

• Prevention strategies to avoid the conflict from occurring in the first place and taking action 

towards addressing its root causes;  

• Protection strategies that are implemented when the conflict is certain to happen or has already 

occurred; and   

• Mitigation strategies that attempt to reduce the impact and lessen the problem by reducing the 

incidences.   

  

The most relevant strategies to address HWC include appropriate land use planning (as supported in 

the land use compatibility matrix in chapter 8) and integrated measures to avoid and mitigate human 

wildlife conflicts. There are a number of other preventive measures encouraged to actively avoid 

Recommendations on agroecological production include to:  

• Promote CA, organic farming and agroforestry among communities around the SFR 

• Support the establishment of nurseries of valuable indigenous tree species 

• Support PPOs to ensure sustainable harvesting and group marketing for improved benefits  

• Develop local level land use plans to identify optimal sites for agroecological production, 

taking into account wildlife movements to mitigate HWC risks 
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incidences. Box 10 below presents the most commonly used human-wildlife conflict management 

measures that could be relevant to minimise HWC with communities surrounding the SFR.  

 
  

Land use planning or zonation planning with a zonation map are fundamental to HWC management 

and mitigation (Revised National Policy on HWC Management, 2018). The Zonation Plan presented in 

this IFWMP includes specific management zones for wildlife corridors (Minimal Disturbance Zones) 

with the main intention to reduce HWC in and around the SFR. The rules and regulations of the 

Zonation Plan with appropriate prevention, protection and mitigation schemes for areas outside the 

SFR must be communicated to potentially affected communities.  

 

  

BOX 10: Human-Wildlife Conflict Management Measures (KAZA, 2016)  

• Land use planning and strategic separation of known wildlife corridors and agricultural and other 
conflicting activities:  

o Demarcation of wildlife corridors   
o Protection of fields   

▪ Fencing, hedges  
▪ Electric wiring (financing being a major constraint)   

• Herded grazing and rangeland management including herding dogs.   

• Deterrent measures:   
o Light, reflectors, streamers; sensor-triggered light   
o Fires   
o For elephants specifically   

▪ Chilli Bombs and chilli fences, chilli guns   
▪ Bees  
▪ Motorised repellents   
▪ Noise (vuvuzelas, drums, canned wires etc)   

o Lions and predators   
▪ Predator-proof kraals   
▪ Geo-fencing and early warning systems   

• Relocation  

• Wildlife Education  

• (Self-) insurance schemes   

• Payment for ecosystem Services (PES) e.g. wildlife credit schemes.  
  

Source: KAZA (2016), Assessment of Human-Wildlife Conflict mitigation measures being implementation by 
KAZA TFCA partner countries, accessible at : https://www.kavangozambezi.org/en/publications?start=9  
 

https://www.kavangozambezi.org/en/publications?start=9
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9.3 Collaborative Management & Benefit Sharing   
 

 

In this context, collaborative management is understood as a network of conservation areas under 

different management regimes that voluntarily joins forces on the management of natural resources 

in the broader SFR landscape level with individual responsibilities for each of its components according 

to the subsidiarity principle. This includes areas such as Conservancies, Community Forests and 

adjacent communities.  

  

The aim of these collaboratively managed conservation areas is to ensure a holistic approach to 

Natural Resource Management and the integration and harmonisation of different strategies such as 

community forestry, conservancies and fish protection areas, where appropriate. These should be 

operated under one cooperative umbrella to increase efficiency, effectiveness and acceptance. 

Collaboration aims to ensure the coordination and interaction of both community-based and state 

institutions in managing controlling and monitoring natural resources. Collaborative management 

structures aim to avoid potential conflicts in natural resource management and promote synergies 

across landscapes through joint implementation of commonly agreed goals.  

 

Collaborative management would also ensure that economic development opportunities from the 

sustainable management of the SFR benefits local communities through the implementation of 

strategies and interventions proposed under Objective 4 in Section 7.4.  

Collaborative management will require the establishment of a forum for joint decision-making and 

governance. Priority areas for collaboration could be the following:  

• INP harvesting based on concessions for thatching grass, grazing, fuelwood, Devil’s Claw) 

or for silvicultural applications (pole or deadwood extraction);  

• Fire management, creating jobs for local communities;  

• Law enforcement.  

  

Areas composed of different conservation areas like the Mudumu North Complex (MNC) lend 

themselves to co-management and can be established once conservation areas are in place. The MNC 

has been established 15 years ago and has proven to be a very useful platform for exchange and 

coordination. Previously entirely dependent on donor funding, an attempt for financial sustainability 

of this platform is made through contributions paid by all members. The MNC is an essential platform 

to coordinate co-management in the Kwando Wildlife Dispersal Area and involves numerous 

conservancies, who are also considered stakeholders in the management of the SFR.  

The governance framework of the SFR is presented in Chapter 10.  

 

To develop benefit sharing mechanisms, the following principle should be applied: the level of income 

that may enter a benefit sharing scheme reflects the varying level of access in respective zone. This 

led to the following proposition for benefit access and sharing in the three management blocks (Table 

30). 
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Western Block  

• Concession-based Income from:   

- Grazing, thatch grass, fuelwood, Devil’s Claw concessions in managed resource 
zones  

- Hunting concessions in wildlife management zones  

- Potential income from carbon credits, restoration and biodiversity credits, as     
well as future tourism opportunities should also be considered as subject to        
benefit-sharing principles 

• NTFP harvesting in managed resource zone for subsistence purposes for members 
of nearby communities permissible  

• Benefit sharing in line with MNC policy and CF/C benefit distribution plans   

• Support to local land use planning outside the SFR, CBNRM, HWC and 
agroecological production 

Central Block  

• Mid-term concession-based Income from:   

- grazing, thatch grass, fuelwood, Devil’s Claw concessions in managed resource 
zones  

- potential future hunting concessions in wildlife management zone  

- INP concession for Manketti harvesting through regulated access  

• Resource base in the managed resource zone to be developed for the benefits of 
adjacent communities (INPs – Manketti planting)   

• NTFP harvesting in managed resource zone for subsistence purposes for 
members of nearby communities permissible 

• Benefit sharing plans to be developed for income generated in this block; relevant 
communities include Makanga, Sibbinda, Kalyangile, Kaenda, Sikubi. 

• The establishment of new CFs should be supported  

• Support to local land use planning outside the SFR, HWC and agroecological 
production 

Eastern Block  

• Adjacent communities will directly benefit from the access to the development 
and infrastructure zone;   

• Mid-term concession-based Income from:   

- grazing, thatch grass, fuelwood, Devil’s Claw concessions in managed resource 
zones  

- INP concessions for Manketti harvesting for adjacent communities 

• Tourism concession based on special value zone in long-term in managed 
resource zone in the North  

• Benefit distribution plan to be developed for income generated in this block; 
relevant communities include Sachinga, Bito, Mbeha, Kasheshe, Liselo 

• The establishment of new CFs should be supported 

• Support to local land use planning outside the SFR, CBNRM, HWC and 
agroecological production 

• NTFP harvesting in managed resource zone for subsistence purposes for 
members of nearby communities permissible 

 

 
The blocks within the SFR should allow sustainable use of specific forest resources with different levels 

of accessibility depending on the area and the planned resource use.  

Table 30 Benefit access and sharing by block. 



 SUPPORT TO NEIGHBOURS IFWMP State Forest Zambezi Region 2020 

 

 119 

While data on most game species is limited, this IFWMP creates an opportunity to leverage active 

community support to achieve sustainable use objectives. In exchange for such economic 

opportunities, benefiting communities should agree to written conditions, such as:  

• No unauthorised encroachment in the SFR (land clearing, natural resource utilisation or 

grazing).  

• Support fire management activities (e.g. cutline maintenance, controlled burning and 

suppression).  

• Support in anti-poaching activities (e.g. Conservancy Game Guards, Community Forest 

Guards).  

• Support in regular monitoring.   

  

This would set a precedent for enlisting community support for SFR’s objectives and the 

implementation of the IFWMP where sustainable harvesting can be motivated. Just as Conservancies 

and Community Forests can qualify for management and utilisation rights, communities benefitting 

from the SFR must meet specific requirements.   



 IMPLEMENTATION IFWMP State Forest Zambezi Region 2020 
 

 120 

10. IMPLEMENTATION OF THE PLAN 

The implementation of the IFWMP shall be the responsibility of the SFR’s management structure and 

involve key stakeholders. The natural resources of the SFR must be protected and conserved through 

regulations and law enforcement. Successful management will require appropriate funding and a 

monitoring programme which measures progress and facilitates adaptive management. These 

implementation issues are elaborated below. 

 

 

10.1 Management Authority (MA) 
  
The Forest Act No 12 of 2001 empowers the Minister to appoint a Management Authority (MA) in 

accordance with Section 12(5). The Management Authority for the SFR shall be the Minister of MEFT. 

The MA shall be responsible for major decisions including the approval, review and amendment of the 

IFWMP and its workplans. The MA shall ensure that the Adaptive Management Practices are followed. 

Finally, the MA must ensure that financing is secured to implement the agreed management actions 

in a sustainable manner.  

 

The MA shall be supported by a Joint Management Committee (JMC) who will be responsible for the 

day to day implementation of the IFWMP. The JMC shall be comprised of the Directorate of Forestry 

and the Directorate of Wildlife and National Parks. Advisors sitting on the JMC shall be: a 

representative from the Regional Council, one representative for each of the 2 Traditional Authorities 

and one CBO representative from the Mudumu North Complex. The advisory members will be 

particularly important for issues surrounding the impact on neighbouring communities and regional 

development, opportunities for neighbouring communities to engage in management activities, 

employment in management activities and benefits from the sustainable utilisation of forest 

resources. 

  
A third part of the SFR’s management structure shall be an Advisory Council (AC), which will meet 

annually. The JMC shall present an annual progress report to the AC and invite feedback to improve 

the successful implementation of the IFWMP and achievement of its Management Objectives. 

Members of the Advisory Council should include representatives of MAWLR; Bwabwata, Mudumu and 

Nkasa Rupara NPs; Academia (NUST, UNAM and NBRI); Traditional Authorities; neighbouring 

Conservancies, Community Forests and CDCs; NGOs operating in the region; and current and potential 

private sector partners. The Management Authority may amend the list of members on the AC from 

time to time. 
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The MA must ensure that all relevant stakeholders are identified, consulted and support the 

management plan for the SFR. It will also have to ensure that financing is secured to implement the 

agreed management actions in a sustainable manner. The MA is also in charge of developing annual 

workplans. Monthly and quarterly workplans are developed based on the annual workplans during 

MA meetings.  

 

The implementation of the IFWMP should be done in accordance with annual monthly workplans. 

Reports on a quarterly and annual basis should be developed and presented to the Management 

Authority and Joint Management Committee and annually to the Advisory Council. It should also 

integrate adaptive management practices and be based on robust monitoring tools, such as spatial 

monitoring and reporting tools.   

 
 

10.2 Law Enforcement and Crime Prevention 
   
A security plan needs to be developed for the SFR based on the National Combating Wildlife Crime 

Strategy. This security plan should be aligned with the modalities used for the national parks in the 

Zambezi Region to make it compatible but would differ through consideration of the forest resources.   

 

The security plan must be conscious about the movement of elephants and other threatened species 

through the SFR (i.e. maybe only during the rainy season). Cross-border infringements must play an 

important role in the plan and provide solutions to address infringements.  

 

Protected areas face similar challenges including multiple use areas, illegal killing of elephants, transit 

routes, international borders, encroachment and other illegal activities. Human resource 

management should focus on strengthening existing anti-poaching teams to allow for additional 

deployment and collaborating with Forestry officials and DWNP staff from neighbouring National 

Parks (Mudumu, Nkasa Rupara and Bwabwata). 

Fig. 49 Envisaged Management Authority 
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Communities will be encouraged to assist with traditional and local knowledge to prevent crimes and 

to support with law enforcement through the structures of their CBOs. Community members in 

different capacities could also be included in to contributing towards resource management and 

protection, e.g. assist with patrolling, reporting of incidences and monitoring of resources. 

Additionally, under the Forest Act (Section 8) and the Nature Conservation Ordinance (Section 81), 

the Minister/MEFT has the power to appoint Honorary Forest Officers and Honorary Nature 

Conservators. Community Forest Guards or Conservancy Game Guards could be among those 

appointed to assist in law enforcement operations in the presence of a MEFT law enforcement officer, 

thus augmenting MEFT staff numbers.  

 

 

10.3 Controlling Mechanisms 
 

Beyond law enforcement, additional mechanisms are needed to ensure that management of 

resources is done in a sustainable way.  The following regulatory strategies and associated controlling 

mechanisms should be established:  

 
 
  
  

  

Fig 50 Controlling mechanisms to be implemented. 
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10.4 Stakeholders 
 
Stakeholders are defined as existing or potential partners that can help implement a management 

plan. Key Stakeholders and their potential roles are presented in the Table below.  

 
 

Stakeholder Role Activities 

Primary Institutional Stakeholders 

Ministry of Environment 
Forestry & Tourism  

Management authority:  
Management   

Overall Management Authority  

Directorate of Forestry  

Delegated management 
Authority in charge of:   

• Management of the State 
Forest   

• Control over forest 
management practices   

• Supervision of community 
forest in vicinity   

• Approval of management plan 
Implementation of management plan,   

• Assistance with fire management plan and 
implementation   

• Supervision of the adherence to the 
management plan  

• Support with resource inventories   

• Issue of permits   

• Law enforcement   

• Joint patrols    

• Liaison with stakeholders  

• Financing of management plan 
implementation 

Directorate of National 
Parks and Wildlife 
Management  

Joint Management authority: 
responsible for wildlife, 
conservancies and KAZA.   

May provide staff to assist with law 
enforcement activities  

Directorate of Scientific 
Services  

Supporting directorate: 
responsible for scientific 
research.   

Support in determining any game quotas; 
developing a research & monitoring 
programme  

Secondary Stakeholders  

Traditional Authorities  
Agreement to the State Forest 
and the management plan   

Advise their community members on 
compliance with use regulations, zones, wildlife 
corridors etc.  

Communities adjacent to 
the SF  

Collaborative management    
Beneficiaries  

Contribute to resource management and 
protection, e.g. assist with patrolling, reporting 
of incidences and monitoring of resources   

Community Forests  
Active management of 
Community Forest  
Beneficiaries  

Contribute to resource management and 
protection, e.g. assist with patrolling, reporting 
of incidences and monitoring of resources  

Community Conservancies  
Active management of wildlife  
Beneficiaries  

Contribute to resource management and 
protection, e.g. assist with patrolling, reporting 
of incidences and monitoring of resources   

Ministry of Agriculture, 
Water and Land Reform 

Agricultural extension   
Veterinary services   
Water Affairs   
Issue of leaseholds   
Custodian of land reform and 
IRLUP  
Beneficiaries  

Contribute to resource management and 
protection, e.g. assist with patrolling, reporting 
of incidences and monitoring of resources  

NNF  Technical assistance   
Provide technical assistance in forest 
management, Conservation Agriculture and 
resource mobilization.  

Table 31 Stakeholders and their roles in the SFR. 
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IRDNC  
Field based support to 
conservancies, KAZA 
Transboundary Fora  

  

NamParks  
Financial and technical 
assistance   

Fire management, conservancy management 
and game counts  

WWF  
Financial and technical 
assistance  

Game counts and joint venture support; 
management plan implementation   

Mining industry  Exclusive prospecting licenses  
Potential threat needs to be included in 
consultations.  

Private Partners  
Partner for concessions, 
tourism etc   

Execute activities as stipulated in concession 
contract, e.g. hunting, harvesting of specific 
products, lodges, campsite   

Academia (NUST, UNAM)  
Monitoring of flora and fauna   
Research  

  

NBRI  Biological survey     

Private Sector  

Potential buyers of carbon 
credits, biodiversity credits, 
restoration credits  
Tourism enterprises   
INP buying and processing 
agents  

  

 

 

 

10.5 Financing  
  
As the MA starts to take control of the SFR and implements management activities, the actual costs 

of performing these activities will emerge and budgets must be developed. Ongoing funding includes 

(i) WWF support to the SFR (2 years), (ii) World Bank assessment on economic opportunities for 

investment in the State Forest and adjacent CFs (10 months).  
 

Additional external funding might be available through the following initiatives and opportunities for 

financing need to be explored:  

The establishment of the SFR contributes to the NBSAP II creating opportunities to leverage funding; 

• GEF 6 and 7 funding for forest related initiatives;  

• Namibia to join AFR 100 initiative to leverage funding for implementation;  

• Namibia to join Bonn Challenge;  

• Carbon credit markets, although difficult to access if the area is small. This would thus require 

either a broader Namibian approach or a KAZA-wide initiative to leverage larger funding 

schemes;  

 

Further research to explore potential sources of funding and innovative financing mechanisms for 

conservation should also be investigated including feasibility studies on biodiversity and restoration 

credits.  
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10.6 Adaptive Management 
 
Adaptive Management is a management approach which uses iterative monitoring to inform decision 

makers on if and when they should make changes. It is not about making changes to the Management 

Objectives (in the short-term) but adapting activities which do not achieve the desired results. Adaptive 

management is practiced by the MEFT and will also apply to the management of the SFR. Adaptive 

management practices must be integrated in all management activities and steps and fully understood by 

the MA.   

 

The MA will use Adaptive Management practices to manage the SFR using management plans. This implies 

that management action should have clearly articulated targets to be achieved in the short-term 

contributing towards conservation outcomes as described in the Management Objectives. The MA will 

monitor whether these targets are achieved as planned and will propose the necessary corrective action 

to stay on track. The monitoring system will also help to determine the most effective and efficient 

management actions over time, as the management team gathers experience and compares its own 

activities to best practices and baselines established elsewhere.  

 

 
 

  

 
Adaptive management must be rooted in the MA organisational culture. A procedure should be 

developed and implemented to achieve this. Procedures can be developed based on the following 

guidelines:  

 

Fig. 51 Adaptive Management Cycle 
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10.7 Monitoring 
 

Effective monitoring enables adaptive management. All monitoring and evaluation activities for the 

SFR management should contribute to answering the following guiding questions: 

• Are the Management Objectives of the State Forest being met?   

• Are the resources in the area deteriorating or improving (is resource use sustainable)?   

• What unforeseen issues need to be addressed?  

In the context of the SFR, two levels of monitoring are required: (i) monitoring and evaluation of the 

implementation of the IFWMP (i.e. are the Work Packages being implemented); and (ii) monitoring  

and evaluation of the impacts on the natural resources (e.g. are forest and  wildlife species improving 

as desired) as part of the planning cycle (annual and monthly work plans and adaptive management 

practices), which should be based on the regular resource monitoring through SMART and other 

appropriate tools.   

 

 

Monitoring IFWMP Implementation  

The monitoring of the IFWMP implementation will be based on the evaluation of annual workplans 

and the management plan. Successful monitoring and evaluation (M&E) should thus involve:  
 

• The regular review of the Management Plan based on the results of annual monitoring and 

evaluation activities as a guideline for any revision of the plan. The management plan has a 

lifespan of 10 years, during which even the objectives of the SFR or the circumstances might 

change. Similarly, some management recommendations emerge as contradictory, 

inappropriate or impractical and it would be meaningless to continue to implement them.    

 

BOX 11: Guidelines for the Development of a Procedure Integrating Adaptive Management in the MA 
Organisational Structure  
  

• Defining the planning horizon: How frequently is a management plan revised?   

• Assessing success: To what extent have the objectives been achieved based on monitoring 
outcomes?  

• Justifying of results: What were the reasons for not achieving certain objectives?   

• Reviewing the objectives: Are the set objectives still valid and realistic or do they need to be 
modified? Do additional objectives need to be considered?    

• Assessing tasks implementation: To what extent where the tasks carried out as planned? Are the 
tasks meaningfully contributing towards the Management Objectives?  

• Justifying changes in tasks implementation: What were the reasons for not carrying out planned 
tasks?   

• Reviewing the tasks: Do tasks need to be modified or do additional tasks need to be considered?  

• Identifying monitoring agents: Who was responsible for supervising the tasks and how effectively 
were the tasks supervised?  

• Assessing adherence to procedures: Were the planned procedures followed? If not, what were the 
reasons for deviations?  

• Reviewing procedures: Are the planned procedures still valid or do they need to be amended? 
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• The development of a M&E plan including the identification of one or more appropriate key 

performance indicators (KPI) of success or failure for each management activity.   

The monitoring plan for the SFR should thus be a combination of indicators measured over the short-
term, for once off activities and over the long-term to record how landscape components react to 
management action. It should be noted that well planned and executed long-term monitoring data is 
invaluable in understanding slow change, as well as disruptive change.  
 

Resource Monitoring  

A large number of factors needs to be considered when setting up an integrated forest and wildlife 
monitoring system. It is recommended to use a framework that considers all relevant aspects and 
establishes a baseline against which the future conditions will be evaluated, including: 

• Extent of forest and wildlife habitats (landcover) 

• Connectivity 

• Biological diversity  

• Population health of species  

• Ecosystem functionality and integrity 

• Socio-economic function 

• Threats  

• Legal, policy and institutional framework.  

 

An example of an Integrated Forest and Wildlife Monitoring Framework for the SFR could look like the 

proposed template below. It is necessary to establish reliable baselines for specific indicators and set 

targets to evaluate progress. In the template below the baselines are set at the lowest score and 

targets at the highest. A more realistic view will have varying baselines and targets depending on the 

category.  

 
 

Source: based on FAO ‘Voluntary Guidelines on National Forest Monitoring’, 2017, and SERA ‘National Standards 

for the practice of ecological Restoration Australia’, 2016 
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Fig. 52 Integrated Forest and Wildlife Monitoring Framework  
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Tools that will have to be used to collect data for resource monitoring include the following: 

• Regular ground patrol using SMART (daily) (See details on SMART below) 

• Foot game count, spoor/droppings surveys  

• 5-year: terrestrial scanning of permanent sample plots to measure tree cover, tree composit-

ion, growth rates of trees, under storey layer development; evaluation to be done in context 

of land cover maps  

• 10 year: inventory of forest resources; and botanical surveys 

• Remote sensing and aerial surveys  

• Annual airborne lidar scanning methods to assess the distribution of vegetation height and       

landcover and the relative share it occupies in each zone (see Figures A5.4.3 in Annex 5.4 and 

Fig. A 7.1.1 in Annex A7.1.)  

• Land clearing rate (see Fig. A 5.8.4 in Annex A5.8);  

• Regular aerial survey for game counts (5-year frequency)  

 

The different tools will be used at different frequencies complementing each other and supporting 

effectiveness and efficiency. The time frames proposed can be adapted based on resource availability.     

 
 

 
Spatial Monitoring and Reporting Tool (SMART)  

The SFR, as the first classified forest, has been identified as a pilot site for the implementation of the 

SMART tool.  SMART is a software package that makes it possible to collect, store, communicate and 

analyse field-collected data in a structured manner on a smart-phone like devise. SMART thus has the 

potential to greatly enhance any protected area monitoring programme. Originally developed for 

wildlife law enforcement efforts, its flexibility for other monitoring applications and has already been 

well established in Etosha National Park and parts of North-West Namibia. SMART should be 

integrated with other deployment by DWNP, particularly in the North-Eastern region.   
 

The SMART implementation for the State Forest Reserve will require the development of a monitoring 

plan and agreement on the monitoring requirements of the area. Once clarity has been obtained on 

the monitoring needs, SMART can be customised for the State Forest to collect monitoring data in a 

structured manner. Further details on the functioning of SMART are presented in Annex A7.2.  

SMART

Daily

Game Count, dung 
counts

Lidar airborne 
scanning

Annually 
Aerial wildlife 

survey

Terrestrial 
scanning

5 year

Forest inventory

Botanical survey

10 years

Fig. 53 Uses of tools for terrestrial monitoring 
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11. DURATION & UPDATING 

  
This Integrated Management Plan for the State Forest Reserve has a duration of 10 years. It starts 
on the Day: …  Month: …  2021 and ends on the Day: … Month: … 2031. 
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A1 WORK PACKAGES 
 

Objective 1: Restoration (Work Package 1) 
 

Objective  Impact Activities  Actions 
Year 

1 2 3 4 5 

Restore forest 
ecosystems and 
wildlife habitats. 

Halted degradation 
creates conducive 
habitats for high 
value species, which 
support the increase 
of species and 
ecosystem diversity.  

Identify relevant 
habitats and species 
that were subject to 
degradation (e.g 
Baikiaea and 
Pterocarpus).  

Identify areas with desirable tree species to be restored 
through silvicultural activities and map it  

1xx 2x 3 4 5 

Identify local threats to the regeneration in the area x x    

Determine appropriate techniques to remove threats and 
develop a plan alongside the map  

 x x   

Remove threats through various techniques.   x x x 

Create a conducive 
environment for 
restoration targets. 

Develop a fire management plan including a prescribed 
burning plan.  

x x    

Implement the burning plan.   x x x 

Remove unwanted understorey layer (encroaching 
species) 

  x x x 

Promote active 
restoration. 

Plant specifically desired species with appropriate 
protection methods.  

  x x x 

Promote passive 
restoration.  

Plant or aerially disseminate seeds (to be covered).   x x x 

Support natural regeneration.   x x x x 

 Prevent destructive 
wildfires.  

Reduce fuel load.   x x x x 

Reduce the causes for fire e.g. through DC harvesters.  x x x x 

Introduce early burning and mosaic burning   x x x x 

Reduce the pressure on 
natural resources. 

Increase law enforcers presence in the SFR to minimize 
illegal harvesting    

x x x   
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Introduce sustainable rangeland practices for any grazing 
concessions within the SFR 

x x x   

Stop land clearings and 
settlements in the area. 

Moratorium on settlement extension beyond existing 
settlements   

x x x x x 

 

Objective 2: Biodiversity Conservation (Work Package 2)  
 

Objective Impact Activities  Actions 
Year 

1 2 3 4 5 

Preserve forests 
and wildlife 
species of national 
importance.  

Species endemic to 

the region and 

Namibia protected, 

and threatened 

species have stable 

or increasing 

population 

 
 

Develop strategies to 

protect individual 

species.  

Review the existing list and undertake an inventory of 

species that are unique to the ecosystem and the 

landscape. 

x x    

Prioritise list and select the most relevant species. x x    

Increase knowledge 

on wildlife population 

and trend and rare 

fauna and flora 

occurring the SFR 

Establish a Wildlife Research programme to inform 

further interventions based on distribution and    trend 

data 

x x    

Carry a baseline assessment on species occurrence and 

abundance based on appropriate methods such as spoor 

tracks, dung counts, and foot game counts for wildlife 

and forest inventories for flora 

x x    

Initiate monitoring activities using appropriate methods  x x   

Develop strategies to 

minimise or mitigate 

Study key sources of threats and drivers and quantify and 

spatially locate these threats. 
x x    
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threats and 

disturbances. (guided 

by a land use 

compatibility matrix) 

Reduce threats by removing the source, disincentivising 

or other appropriate measures. 
  x x x 

Monitor the development of the resource base.   x x x x 

Develop 

reintroduction plan. 

Assess absent flora species and reason for absence.  x x    

Identify species that are absent but desired.  x x    

Identify mother tress and locations of animal species. x x    

Identify potential habitats.  x x   

Collect seeds / source animals.   x x  

Collect specimens.   x x   

Translocate and support habituation.    x x 

Produce seed banks and seedlings of important species.   x x x 

Conducive habitat 

for high value 

species and 

Functional Forest 

Ecosystems and 

Wildlife Habitat 

Support biotope 

linkages  

Undertake a desktop study to assess current situation of 

pollinators 
 x    

Confirm presence of pollinators through field data 

collection and key informant interview 
  x   

Determine the requirements and support pollinators e.g. 

through access to water, deadwood etc 
   x x 

Increase knowledge 

on habitat 

requirements 

Identify current habitats and document key habitat 

characteristics. 
x x    

 
 



 ANNEX  IFWMP State Forest Zambezi Region 2020 
 

 140 

Objectives 3: Regional Conservation (Work Package 3)  
 

Objective Impact  Activities  Actions 
Year 

1 2 3 4 5 

Support regional 
conservation by 
contributing and 
increasing KAZA-
wide connectivity. 

Halted 
fragmentation and 
functional wildlife 
corridors make the 
SFR pivotal to the 
KAZA TFCA. 

Assess the 
functionality of 
corridors.  

Map key corridors and confirm if key species are using 
these corridors and determine the frequency / 
seasonality of use.  

x x x   

Develop strategies to 
formally recognise key 
corridors. 

Update corridor maps, prioritise key corridors and 
obtain legal status.  

x x x x  

Map the current abundance of different species and 
identify gaps and barriers in connectivity.  

x x x   

Develop a strategy to 
contribute to the 
creation of systemic 
linkage of ecosystems 
and key species’ 
biotopes within the 
KAZA landscape. 

Identify keystone species and their habitat 
requirements and the level of connectivity in the 
landscape.  

x x x   

Develop systematic linear connectors (bridges) or 
steppingstones between core areas of ecosystems or 
biotopes. 

x x x   

Create buffer zones around core corridors.  x x   

Increase the functionality of the corridors by removing 
disturbances. 

 x x x x 

Improve landscape 
connectivity 

Assess regional forest landscape connectivity including 
its function as habitat for key wildlife species  

 x x x x 

Identify opportunities to improve forest connectivity   x x  

Support activities to improve landscape connectivity     x x 



 ANNEX  IFWMP State Forest Zambezi Region 2020 
 

 141 

Synergies with 
KAZA are built and 
contribute to 
increased 
opportunities and 
knowledge 

Improve 
communication on 
forest activities  

Asses communication needs, stakeholders, tools and 
channels for topics that require communication with 
various target groups  

x     

Develop communication strategy and implementation 
plan for Zambezi region 

x x    

provide support to its implementation    x x x x 

Support the establishment of a forestry subworking 
group on KAZA level  

x     

Develop a tourism 
development strategy 
for the SFR. 
 

Assess the potential of different tourism opportunities 
(e.g. birding, ethno-botanical tourism, canopy walks, 
bush camps) and risks associated with these options. 

x x    

Investigate the feasibility and viability of proposed 
products and prioritise the most feasible.  

 x x   

Develop a strategy for 
tourism packages. 

Develop activities and identify investment 
requirements. 

  x x  

Set up Joint Venture terms and conditions.   x x  

Identify investors or operators.    x x  

Develop infrastructure.     x x 

Build capacity of operator and involved community 
members. 

   x x 

Promote the product through appropriate channels.    x x 
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Objectives 4: Nature-Based Economies (Work Package 4) 
 

Objective Impact Activities  Action 
Year 

1 2 3 4 5 

Develop Nature 
Based Economies 

Indigenous natural 
products and 
tourism are the 
driver of a regional 
economy that 
provides income 
for communities. 

Assess value-chain 
options. 

Evaluate resource base and potential offtakes. x x    

Assess the feasibility and viability of proposed products.  x x   

Identify the most suitable option.      

Promote value 
chain 
development.  

Identify barriers to the value chain and develop solutions.  x x   

Identify harvesting protocols and processing mechanism.  x x x  

Develop control mechanisms and safeguarding measures.  x x   

Identify markets and marketing mechanisms.   x x  

Build capacity. 

Set up Producer and Processors Organisation(s) (PPO).    x x  

Train participants and PPOs.   x x  

Support mechanisms for logistics and operations.    x x 

Mentor 
implementation.  

Support PPOs in monitoring and evaluation as well as 
adaptive management. 

   x x 

Develop concession 
plan. 

Identify suitable sources for concessions.  x x   

Identify rules and mechanisms for granting concessions.  x x   

Grant concession 
rights. 

Identify operators for concessions.  x x   

Sign contracts.  x x   

Monitor operations and evaluate and adapt 
management.  

  x x x 

Identify relevant 
stakeholders. 

Map rightful beneficiaries.  x x   

Agree on income opportunities and access rights.  x    

Develop mechanisms of sharing the benefits.  x x   

Develop a finance 
plan. 

Budget for operational expenses, investments and 
income.  

  x x  
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Zonation (Work Package 5) 
 

Objective Impact  Activities  Actions 
Year 

1 2 3 4 5 

To spatially 
allocate activities 
to appropriate 
areas of the SFR 

All management 
objectives are 
achieved because 
potentially 
conflicting 
activities are 
spatially separated 

Demarcate Zone 
boundaries 

GPS Zone corners and seek look for alignment with natural 
boundaries (tracks, cutlines, powerlines) 

x     

GPS zone boundaries as necessary x x    

Install boundary Corner beacons  x x   

Demarcate prioritised boundaries (including Wildlife 
Corridors) 

  x x x 

Create Awareness 
of Boundaries 

Develop and distribute Zone maps (highlight Wildlife 
Corridors) 

 x x x x 

Inform stakeholders especially TAs, RC, CDCs, 
Conservancies, Community Forests, & communities 
through appropriate channels as per communication 
strategy 

 x x x x 

  



 ANNEX  IFWMP State Forest Zambezi Region 2020 
 

 144 

Community Involvement (Work Package 6) 
 

Objective Impact  Activities  Actions 
Year 

1 2 3 4 5 

Overall objective:  
Enhance communities’ resilience and access to economic opportunities by mitigating the social impact of the SFR and supporting synergies for NRM 
management in and around the SFR. 

 
 
Establish 
additional 
community forests 

Increased 
ownership of 
communities over 
their resources 

Assess feasibility to 
establish a CF  

Introduce CBNRM to communities and acquire formal 
letter from TA requesting the support to establish a 
CC/CF 

x     

Assess natural resources and integration opportunities 
with existing CBNRM areas  

 x    

Secure financial and technical means to support the 
establishment of the CC/CF 

 x    

Follow milestone system for CFs or CCs to register the 
area  

 x x   

Support the 
management of 
CC/CFs  

Support governance and NRM management in the newly 
established CC/CFs  

  x x x 

Integrate new CC/CFs in co-management platforms and 
benefit sharing schemes  

  x x x 

Support income generation activities    x x x 

Mitigate social 
impacts of the SFR 

Decrease in HWC 
events within and 
around the SFR 

Provide designated 
areas to serve the 
needs of 
communities. 

Develop local level land use plan and rules for 
settlements and farming. 

x x x   

Reduce HWC risks 

Promote HWC mitigation (e.g. grazing management 
plan; predator proof kraals; livestock herding.) 

x x x x x 

Support HWC compensation mechanisms. x x x x x 
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Ensure rules for 
NTFPs are obeyed  

Resource base is 
used sustainably  

Develop standards 
for use of NRM  

Scrutinize NTFPs and assess current utilisation practices; 
threats and best practice  

x x    

Develop harvesting protocols for key species and 
additional (lower) thresholds for subsistence use if 
needed   

 x x   

Identify stakeholders and harvester; provide training on 
new harvesting protocols and definition of subsistence 
use  

  x x x 

Monitor compliance of harvesting protocols in SFR and 
CC/CF  

  x x x 

Encourage 
sustainable land 
management and 
farming practices  

Reduced land 
clearing and 
improved 
community 
resilience to 
external shocks 

Introduce local level 
land use planning 

Assess local management of commonage in 
communities (especially where no CF/CCs)   

x x    

support local level land use planning with improved land 
management rules 

x x x   

Introduce CA 

Introduce CA in communities adjacent to the SFR; 
encourage CC/CFs in MNC to actively promote CA; 
organize exchange visits to MNC  

 x    

Identify lead farmers, provide training through DAPPEES 
and mobilize farmers  

  x x x 

Support the CA season through technical advice and 
facilitate access to improved seeds through GRN voucher 
system 

  x x x 

reduced soil 
degradation and 
pressure on 
commonage 

Organic farming 

Promote improvement of soil fertility through use of 
manure and legumes and integrated pest management  

 x x x  

Create awareness on advantages of organic farming and 
key elements of it 

 x x x  
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Support the 
establishment of 
local Nurseries 

Identify indigenous tree species suitable to for 
production of seedlings in nursery 

 x    

Build capacity and support establishment of nursery in 
surrounding Community Forests 

  x x  

Improve the NRM 
base of key 
economic species 

produce economically relevant indigenous trees in local 
nurseries 

  x x x 

Introduce 
Agroforestry models  

Support planting of trees in agroforesty plots and in the 
managed resource zones 

     

Create awareness on concept of agroforestry and visit 
trials along Kwando;  

 x    

Assist local communities to identify resources short in 
supply and how agroforestry can address it  

  x   

identify tree, shrub and crop species and develop models 
with suitable composition for agroforestry systems  

  x x  

Integrate agroforestry models in land use planning and 
support establishment of plots 

   x x 

Co-management   
Landscape level 
conservation 
supported 

Promote and 
support MNC  

Provide governance support to Mudumu North complex x x x   

Actively provide job opportunities MNC members   x x x x 

Promote business opportunities among MNC members   x x x x 

Benefit-sharing  
Communities 
benefit from SFR 

Establish a benefit 
sharing scheme 

Identify economic opportunities and involve 
neighbouring communities in value-chain development  

  x x x 

Distribute benefits in an adequate manner to 
beneficiaries  

   x x 
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Implementation (Work Package 7) 
 

Objective Impact Activities  Action 
Year 

1 2 3 4 5 

To provide the 
institutional, political 
and resource support 
to successfully 
implement the 
IFWMP 

All Management 
Objectives of 
the IFWMP are 
achieved 

Management 
Authority 

Establish Management Authority & Joint Management 
Committee, ToR and profiles of members; and meeting 
schedules 

x x    

Establish Advisory Council and Annual Meeting including 
ToR and profiles of advisors 

x x    

Law Enforcement 
& Crime 
Prevention 

Support meetings of MA especially for JMC advisors x x x x x 

Develop Security Plan (in accordance with National 
Combatting Wildlife Crime Strategy) and taking into account 
the neighbouring NPs (Bwabwata, Mudumu and Nkasa 
Rupara) 

x     

SFR staff collaborate and coordinate with 3 NPs staff x x x x x 

Appoint Honorary Forest Officers, Nature Conservators x x    

Strengthen bilateral & KAZA mechanisms for transboundary 
law enforcement (including joint patrols) 

x x    

Control 
Mechanisms 

Establish harvesting protocols, Resource Use Regulations, 
permit system and create awareness amongst communities 

x x x x x 

Monitor Zoning Regulations and resource use, adjust if 
necessary 

x x x x x 

Adaptive 
Management 

Establish Adaptive Management Cycle, Dates x     

Appoint key research staff to jointly develop a research 
programme for forestry and wildlife, including priorities  

x     

Establish methodologies and system for regular monitoring 
of key forest and wildlife species 

x x    

Develop SMART system customized for SFR priorities  x x   

Finances 
Develop realistic budget x     

Identify and solicit additional funding sources  x x x x x 
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A2 ANNUAL WORK PLAN 
 

Annual workplans determine the actual management actions that are required to achieve the objectives of the community and the IFWMP. The annual 

workplan below outlines the regular activities that re-occur annually and shall guide the setup of the monthly and quarterly work plans for implementation 

activities.  

Activity Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Hunting  x x x x x x x x x x  

Tourism    x x x x x x x x x x 

Fire Management    x x x x x x x x   

Game Count x x      x x    

Patrolling x x x x x x x x x x x x 

Law Enforcement x x x x x x x x x x x x 

Harvesting Poles   x x x x x x x x x  

DC Harvesting (Concessions)   x x x x x x x    

Thatch Grass Harvesting (Concessions)      x x x x x x   

Fuelwood Collection (Concession) x x x          

Grazing Concessions in (Zone 1 and 2)  x x x         x 

Pole Extraction     x x x x x x x  

Baphia Removal   x x x        x x 
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A3 CONSULTATIONS  
 

Stakeholder Workshop in July 2019 
 
Reference is made to the workshop documentation in full. Draft vision, objectives and management 

principles that were agreed upon include:  

 

Vision: Healthy ecosystems and thriving forest and wildlife biodiversity. 

 

Objectives: 

• To preserve forest and wildlife species of national importance. 

• To manage and restore forest ecosystems and wildlife habitats. 

• To support regional conservation and economic objectives. 

• To benefit local communities. 

 

Proposed Management Principles include:  

• Integration. 

• Restoration of forest and wildlife.  

• Do-not-harm (non-destructive extraction, non-harmful land uses). 

• Benefits to local communities.  

• Adaptive management.  

• Good neighbourhood relations.  

• Sustainable utilisation.  
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Participatory Resource Assessment Results  
 

Kwando Map  
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Lubuta  
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A4 SYSTEM ANALYSIS  

 

SWOT Analysis  
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Analysis of Strategies  
 

Intervention  (May) Include  
Addressing Threat, Drivers and 
Root Causes 

Ticking other Boxes Risks, Conflicts  

Management 
Authority 

Joint management 
authority between DoF 
and MET. 

Poor governance 

Challenges in law enforcement 

Unclear legislation (between TAs, 
DWNP and DoF) 

Limited capacity of DoF. 

 
Tensions between TAs and GRN 
with repercussions e.g. increased 
poaching and logging, fires. 

Co-management or 
active involvement of 
adjacent communities in 
decision-making and 
active management.  

Unclear legislation (between TAs, 
DWNP and DoF) 

Lack of ownership over resources 
and lack of benefits to locals  

Lack of incentives 

Lack of ownership 

Lack of income and poverty 

Limited economic opportunities 

Increased level of potential benefits 

Creates a limited number of jobs in SF 

Power battles 

Confusion over responsibilities 

Legal Instruments 

Status as State Forest; 
other status 

Lack of legal status 

Challenges on law enforcement 

Unclear legislation (between TAs, 
DWNP and DoF) 

Formalised integration into KAZA  

Provides formal registration of corridors  

Trigger more land grabbing in the 
registration process  

Tensions between TAs and GRN 
with repercussions e.g. increased 
poaching and logging, fires. 

Future double-status 
under NCO or WIPAM  

Lack of legal status of wildlife 
management (including corridors) 
Provides for concessions  

Broadened scope of conservation tools and 
funding opportunities  

Confusion of management 
authority and implementation 
responsibility  

Law Enforcement  

Illegal harvesting 

Poaching 

Lack of enforcement 

Limited education 

Increased presence in SFR increases the 
general knowledge and contributes to 
adaptive management  

Requires substantial capacity 
development, staff members and 
funding.  

Logging Ban  Unsustainable logging Maintained seed trees Trigger s black market for timber 
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Land clearing for commercial and 
agricultural projects. 

Natural forest restoration  

Improved ecological functioning 

Habitat improvement for keystone species 

Halted fragmentation 

Avoided soil degradation 

Ecosystem connectivity 

Corridor improvement  

Political resistance from TA or 
individuals with commercial 
interest in timber harvesting 

Clash with policies on clearance of 
land for agricultural purposes 

Settlement Regulation 

Unregulated expansion of 
settlements 

Land allocation and land grabbing  

Natural forest restoration 

Improved ecological functioning 

Habitat improvement for keystone species 

Halted fragmentation  

Resistance among persons who 
claim land rights in area and 
individuals with commercial 
interest.  

Connectivity 
Strategy 

Corridor Network 

Fragmentation 

Closing of gaps in linear 
settlement development along tar 
road  

HWC 

Interrupted connectivity and 
relevance of Namibia for KAZA  

Improving tourism attractions in 
underdeveloped areas 

Educational opportunity in corridors 

Hunting concessions in wildlife zone 

Leverage funding for corridor management 
within KAZA 

Individuals with land claims in 
corridors 

Opponents of KAZA and wildlife in 
general  

Pollinator Support 

Fragmentation and improved 
connectivity within KAZA flora 

Increase biodiversity and 
recruitment  

Support to regeneration of target species 

Increased food production 

Income generation opportunity from 
beekeeping. Bees to be used as HWC conflict 
mitigation measure. 

Niche tourism opportunity (rare bats  

Requires water supply, which 
might attract other (unwanted) 
water users.  

Strategic Water 
Provision 

Fragmentation and loss of 
connectivity  

Increased habituation of certain species in 
wider parts of the SFR  

Might attract other unwanted / 
unplanned users  

Restoration Plan 
Landscape-level 
approach for 
characteristic species  

Scarcity 

Low densities 

Abundance/occurrence of 
characteristic species (wildlife 
numbers, forest species stands, 

Efforts to preserve characteristic species or 
species on the edge of their range might 
leverage other funding (GEF 7) 

Effectiveness of unspecific 
interventions on broad scale, 
especially in absence of reference 
plots.   
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diameter distribution and 
regeneration) 

Silvicultural measures 
(strategic extraction of 
secondary species)  

Dominance / encroachment of 
secondary trees from extracting 
Terminalia, Dichrostachys and 
Combretum through uprooting or 
coppicing and pruning of poles. 

Poor quality of poles  

Income from poles as building material  

High risk for coppice shoot 
production (positive for poles but 
negative to combat encroaching 
trend). Test plots are needed.  

Removal of Baphia 
massaiensis and 
Combretum eleagnoides 

Dominance / encroachment of 
understorey species that supress 
regeneration of primary species 
(Pterocarpus) 

Potential source of income in future through 
Baphia root extract (for medical purposes)  

Purpose not achieved due to 
other pioneer species taking over. 
Test plots are needed.  

Species 
Preservation   

Specific Prescriptions for 
Flora and Fauna Focus 
on key(stone), umbrella 
and indicator species 

Support preservation of unique 
species for biodiversity purposes 

Maintain marginal range of 
species  

Unlocked tourism potential beyond usual 
experience through ethno-botanical tours, 
birding tours etc.  

Efforts to preserve keystone/ umbrella species 
can leverage funding  

Disproportional focus on 
individual species versus an 
ecosystem approach 

Financial effort in relation to felt 
benefit  

Species Translocation / 
Introduction  

Loss of species diversity  Increased tourism potential 
Transactional costs are high with 
no guarantee of success  

Habitat and Fire 
Management  

Habitat Support 
(creating conducive 
environment for species)  

Fragmentation and habitat loss 

Uncontrolled fires 

HWC 

Bush encroachment  

Improved biodiversity and resilience  Conflicts with grazing interests  

Strategic water provision 
(as under connectivity) 

   

Prescribed Early Burning 

Regeneration issues of 
Pterocarpus angolensis  

Risk of uncontrolled wildfires  

Green bite for wildlife species 

Creation of very few jobs for community 
members  

Confusion of responsibility for fire 
management. More knowledge is 
needed to develop a fire 
management plan.  
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Strategic Late Season 
Burning 

Risk of uncontrolled wildfires 

Removal of unwanted species 

Green bite for wildlife species 

Creation of very few jobs for community 
members 

Fire can get out of control  

CO2 emissions 

JICA project interventions 

More knowledge is needed to 
develop a fire management plan. 

Fuel Load Reduction 

Avoid destructive wildfires 

Regeneration challenges of 
Baikiaea  

Creates income opportunities through 
fuelwood, grazing and thatch grass 
concessions 

HWC conflict if not coordinated 
well 

Disturbance of wildlife  

Cutline Creation  

Lack of infrastructure to control 
fires and do early burning 

Risk of uncontrolled wildfires 

Contributes to JICA project (leverage funding) 

Creates few jobs 
Effectiveness might be overrated  

Zonation Plan 

Map with Rules and 
Regulations 

In-field demarcation 

Land use conflicts 

Corridors 

Habitat degradation and 
fragmentation 

Species loss 

Stratification of interventions  

Allows for differentiated interventions and 
multiple benefits in parallel 

Opponents of SFR in general 

Individuals with land claims and 
commercial interests 

Improved Land 
Care  

Conservation Agriculture  

Shifting cultivation / land clearing 
and deforestation 

Soil fertility 

Fragmentation 

Loss of habitats and species 
diversity 

Increased yields can provide food security and 
reduce pressure on other natural resources. 

Reduced deforestation, loss of soil organic 
carbon and improved soil fertility 

Prevention of erosion 

Increased land cover 

Prevented fragmentation improved 
connectivity and ecological functionality, 
which prevents species loss. I 

Improved provisioning and regulating services.  

Behavioural change is needed to 
shift mindset from conventional 
farming.  

Grazing Management 
and Regulation 

Unregulated and selective grazing 

Human wildlife conflicts  

Reduced fuel load 

Communities can generate income from 
grazing concessions 

Individuals with herds exceeding 
the prescribed or usual amount of 
cattle 

Cultural norms to be overcome  
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Concessions 

Grazing Concessions 

Lack of ownership 

Lack of income and poverty 

Lack of economic opportunities  

Reduced high fuel load Practicability and enforceability  

Hunting Concessions 
Sports hunting concept 

Trophy hunting income  

International lobby and policies 
(CITES listing)  

Poles Concession Addressed silvicultural issues   Demand and feasibility  

Devil’s Claw  International market 

Firewood Reduced fuel load Market value and demand  

Thatch Grass  Reduced fuel load  Abundance unclear 

PES 

Carbon Credits  Mitigation of climate change Lack of access to international 
market 

Scope too small 

No experience  

Biodiversity Credits  
Value system 

Loss of species 

Restoration Credits  Fragmentation  

Tourism 

Day packages based on 
unique selling points 
(ethnobotany tours, 
birding tours, canopy 
walks, hiking trails) 

Lack of incentives 

Lack of ownership 

Lack of income and poverty 

Lack of economic opportunities  

Potential to change mindset towards 
biodiversity (change value system) and build 
pride for nature. 

Address loss of species and habitat 
conservation  

High competition within Zambezi 
region (riverine tourism) and 
within KAZA  

Accommodation (bush 
camp)  

Benefit Sharing 
Plan 

Zone-based scheme to 
distribute surplus of 
income generated 
among adjacent 
communities  

Lack of incentives 

Lack of ownership 

Lack of income and poverty 

Lack of economic opportunities 

Creates interest in co-management  
Requires transparent 
management and funding of 
management authority 

Support 
Neighbours 

Support to existing 
Community Forests 

Lack of incentives 

Lack of ownership 

Lack of income and poverty 

Lack of economic opportunities 

Value system 

Loss of species 

Far-reaching rights over utilisation of natural 
resources in the CF area including grazing 
rights and right of exclusion.  

Lack of income opportunities and 
lack of continuous support to CFs 
creates frustration.  

Establish new 
community forests 
adjacent to SFR. 
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Planting of desired trees 
to increase resource 
base.  

Lack of economic opportunities 

Habitat fragmentation 

Connectivity  

Creates a buffer zone to SFR  

Limited opportunities: Natural 
regeneration or propagation 
works only for very few species 
(e.g. Schinziphyton)  

(Transboundary) 
Communication  

Communication 
channels within regions  Lack of communication and 

information 

Lack of emergency response 
mechanisms  

Joint patrols for increased effectiveness of law 
enforcement  

Coordination of efforts and 
commitment from all 
stakeholders is required  

Communication 
channels with 
neighbours and KAZA 

Coordination efforts and 
commitment from neighbouring 
countries is required 

Awareness 
Creation 

Pride campaign on the 
importance of SFR in 
driving a nature-based 
economy 

Lack of awareness and education  

Lack of ownership  

Opportunity to change value systems and how 
people see the SFR  

Strategic communication 
campaign needed  

Rules and Regulations 
including boundaries of 
SFR  

Lack of awareness 

Lack of clear demarcation of the 
area  

Contributes to easier law enforcement  
Demarcation process might 
create tensions among adjacent 
communities  
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A5 SUPPORTING BACKGROUND INFORMATION  
 

Area and Regional Setting 
 

The Kavango-Zambezi Transfrontier Conservation Area 

  
 

History and Legal Status  
 

Process to Establish a State Forest Reserve    

A number of steps are required to gazette a State Forest Reserve. These are illustrated below. This 

IFWMP is part of Step 2 alongside consultations with the Traditional Authorities. It has been produced 

with the aim to develop a draft management plan in anticipation of the filing of the intention to 

gazette a State Forest (Step 3). It is assumed that Step 1 is completed by the time the management 

plan has been developed.  

 

Step 1

• Declare the need to 
manage as a classified 
forest 

• reason why it cannot be 
managed as (a) 
community forest(s) 

• Consultations with the 
Regional Council

Step 2

• Agreement with TAs

• on boundaries

• on management 
authority

• Draft management plan

Step 3 

• File intention in the 
gazette

• invite objections

• Consult public/affected 
stakeholders

• Receive objections 60 
days

Step 4

• Pay compensation (or 
land or access to forest 
produce)

• Sign agreement with TA 
on management 
authority

• Alternatively:  order 
through MLR 

• Complete form 3 and 
get signatures, submit 
with supporting 
documents`

Step 5 

• Gazette area as State 
Forest Reserve 

Fig. A5.1  Namibia and its State Forest in relation to KAZA (KAZA Website 
https://www.kavangozambezi.org/en/.) 

Fig. A5.2 Steps towards gazetting a State Forest Reserve. 

https://www.kavangozambezi.org/en/
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This management plan is mainly based on the following documents available for the State Forest 

Reserve:  

• Woody Resource Report of 2015 (revised 2019)  

• 1999 National Forest Inventory team  

• Geldenhuys 1972: Nakabunze Woodland Development Plan  

• Von Breytenbach: Long-term Plan of Forest Development in the East Caprivi Zipfel  

Additionally, four participatory workshops in the communities were conducted. These were 

complemented by site visits and stakeholder interviews. 

 

Soils 
  

 

Vegetation 
 

The State Forest is part of the Sudano-Zambezian floristic region, which extends over major parts of 

the high plateau of Southern Africa (Chakanga et al 1998).  

 

Fig. A5.3 Arability and grazing potential map of the Zambezi Region (NACSO, 2020) 
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The map above shows the forest cover with a minimum of 10% canopy cover. This map of forest cover, 

which considers tree heights, is a first of its kind. Denser forests within the SFR area exist towards the 

boundary to Zambia, in the quarantine camp of Sachinga, closer to Katima Mulilo and along the Sobbe 

corridor. The map does not indicate the tree species composition. However, it can assist in planning 

and evaluating the vegetation type map presented earlier suggesting that the older vegetation map is 

still valid but slightly outdated.  

 

 

Fig. A5.4.2 Forest cover map of NRSC 2020. 

Fig. A5.4.1  Geographical distribution of the Miombo–Mopane woodlands in the Zambezian 
phytoregion  

(Olsen et al., 2001 – Maquaia 2019) 
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Fig. A5.4.4 The vegetation types in the Zambezi Region (Mendelsohn 1997) 

Fig. A5.4.3 Vegetation height of NRSC 2020. 
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Forest Resources  
 

 

Species 

Number of 

measured 

stems 

Number of 

stems in 

SF 

Stems per 

ha 

Total 

volume, m3 

Total volume 

in the whole 

area, m3 

Volume 

per ha 

(m3/ha) 

Acacia ataxacantha 1 69,824 0.491 0.0005                   35  0.0002 

Acacia erioloba 1 69,824 0.491 0.0012                   84  0.0006 

Acacia fleckii 1 69,824 0.491 0.001                   70  0.0005 

Baikiaea plurijuga 28 

   

1,955,061  13.752 1.015 
          70,871  0.4985 

Total 31 2,164,533 15.226 1.0177           71,060  0.4999 

 

 

 

 
 

  

Species

Number of 

measured 

stems

Number of 

stems in SF

Stems 

per ha

Total 

volume, m3

Total volume 

in the whole 

area, m3

Volume per 

ha (m3/ha)

Acacia erioloba 3                        209,471          1.47         0.003 209                     0.001

Baikiaea plurijuga 20                     1,396,473       9.82         0.725 50,622               0.356

Boscia albitrunca 11                     1,605,943       11.30      0.307 21,436               0.151

Burkea africana 23                     698,236          4.91         0.344 24,019               0.169

Colophospermum mopane 3                        209,471          1.47         0.103 7,192                  0.051

Combretum collinum 53                     3,700,652       26.03      1.707 119,190             0.838

Combretum elaeagnoides 1                        69,824             0.49         0.03 2,095                  0.015

Combretum hereroense 1                        69,824             0.49         0.014 978                     0.007

Combretum psidioides 45                     3,142,063       22.10      1.498 104,596             0.736

Commiphora africana 2                        139,647          0.98         0.048 3,352                  0.024

Croton gratissimus 9                        628,413          4.42         0.287 20,039               0.141

Dichrostachys cineria 6                        418,942          2.95         0.181 12,638               0.089

Philenoptera capassa 12                     907,707          6.39         0.008 1,071                  0.008

Philenoptera nelsii 9                        628,413          4.42         0.004 279                     0.002

Ochna pulchra 3                        209,471          1.47         0.103 7,192                  0.051

Ozoroa insignis subsp. 

Reticulata 20                     1,396,472       9.82         0.311 21,715               0.153

Peltophorum africanum 2                        139,647          0.98         0.08 5,586                  0.039

Pterocarpus angolensis 23                     1,605,943       11.30      1.525 106,482             0.749

Pterocarpus lucens 20                     1,396,472       9.82         1.128 78,761               0.554

Scinziophyton rautanenii 29                     2,024,885       14.24      0.697 48,667               0.342

Terminalia sericea 39                     2,723,121       19.16      0.581 40,568               0.285

Unknown 8                        558,588          3.93         0.117 8,169                  0.057

Total 342                   23,879,678    167.98    9.801 684,857             4.817

Table A5.5.1 Tree species composition in the diameter class 5 - 9.9 cm DBH. 

Table A5.5.2 Tree species composition in the diameter class 10 – 15 cm DBH. 
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Species Number of 

measured 

trees 

Number of 

stems in 

SF 

Stems 

per ha 

Total 

volume, 

m3 

Total volume 

in the whole 

area, m3 

Volume 

per ha 

(m3/ha) 

Acacia erioloba 2 34,912  0.246 0.003 56  0.000 

Baikiaea plurijuga 76 1,326,649  9.332 0.142 2,484  0.017 

Boscia albitrunca 8 139,647  0.982 1.555 27,144  0.191 

Burkea africana 10 174,559  1.228 0.014 252  0.002 

Combretum collinum 20 349,118  2.456 0.040 702  0.005 

Combretum hereroense 1 17,456  0.123 0.002 33  0.000 

Combretum psidioides 5 87,280  0.614 0.002 33  0.000 

Croton gratissimus 1 17,456  0.123 0.232 4,050  0.028 

Guibourtia coleosperma 1 17,456  0.123 0.454 7,925  0.056 

Philenoptera capassa 8 139,647  0.982 0.016 271  0.002 

Philenoptera nelsii 13 226,927  1.596 0.028 496  0.003 

Ozoroa insignis subsp. 

reticulata 1 17,456  0.123 0.111 1,938  0.014 

Pterocarpus angolensis 13 226,927  1.596 3.588 62,630  0.441 

Pterocarpus lucens 11 192,015  1.351 2.733 47,714  0.336 

Schinziophyton rautanenii 38 663,324  4.666 11.359 198,282  1.395 

Terminalia sericea 2 34,912  0.246 0.043 742  0.005 

Unknown 15 261,839  1.842 1.461 25,503  0.179 

Total 225 3,927,578  27.627 21.784 380,253  2.675 

 

 

Species Number of 

measured 

trees 

Number of 

stems in 

SF 

Stems 

per ha 

Total 

volume, 

m3 

Total volume 

in the whole 

area, m3 

Volume 

per ha 

(m3/ha) 

Acacia erioloba 2 12,568  0.088 0.00  24  0.000 

Acacia fleckii 3 18,852  0.133 0.01  33  0.000 

Baikiaea plurijuga 254 1,596,168  11.228 485.77  3,052,615  21.473 

Burkea africana 11 69,125  0.486 17.53  110,132  0.775 

Combretum collinum 6 37,705  0.265 7.45  46,839  0.329 

Combretum psidioides 3 18,852  0.133 3.15  19,781  0.139 

Guibourtia coleosperma 9 56,557  0.398 18.82  118,255  0.832 

Philenoptera capassa 1 6,284  0.044 0.67  4,192  0.029 

Philenoptera nelsii 2 12,568  0.088 2.13  13,368  0.094 

Pterocarpus angolensis 15 94,262  0.663 29.31  184,157  1.295 

Pterocarpus lucens 1 6,284  0.044 1.13  7,080  0.050 

Schinziophyton rautanenii 26 163,387  1.149 55.11  346,318  2.436 

Terminalia sericea 2 12,568  0.088 0.01  91  0.001 

Unknown 31 194,808  1.370 31.52  198,044  1.393 

Total 366 2,299,990  16.179 652.59  4,100,929  28.847 

 

Table A5.5.3 Tree species composition in the diameter class 16 – 30 cm DBH. 

Table A5.5.4 Tree species composition in the diameter class above 30 cm DBH. 
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Baphia massiensis was taken out of the regeneration class to have an undistorted overview of the 

potential future trees: The picture changes and Baikiaea becomes the most dominant species with 

only 21%. 

 
 

 

The diameter distribution of trees and saplings in the whole area for selected timber and pole species 

shows that the diameter distribution of timber and pole species is good. However, around 500.000 

trees with at least 50,000 Baikiaea and Guibourtia were removed since the inventory was completed. 

Additionally, there are only few species within the harvestable DBH of more than 40 cm and only one 

main species was recorded the 5 - 9.9 cm class. This is an indication of a highly degraded forest, 

especially in combination with the relative absence of Pterocarpus angolensis and the over-abundance 

of Terminalia sericea.  

 

31%

91%

6%
34%

69%

REGEN. 5-9.9 10-15 16-30 >30

Share of Baikiaea plurijuga over diameter classes

Fig. A5.5.1  Regeneration composition. 

Fig. A5.5.2 Share of Baikiaea plurijuga over diameter classes. 
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Some species were found almost everywhere (Baikiaea plurijuga 93% of all sample plots and  

 
Plants  

 

 

Botanical Name Common Name Abundance in Namibia 
Status in 

Namibia 

IUCN Red 

Data List 

global 

CITES Relevance 

Trees and Shrubs Records Squares   Annex  

Afzelia quanzensis Pod Mahogany 7 4 

rare; 

protected 

(f) 

LC; 

decreasing 
  

marginal 

range 

Amblygonocarpus 

andongensis  

Scotsman's 

rattle 
5 3   LC   

marginal 

range 

Baikiaea plurijga Zambezi Teak 182 108 
protected 

(f) 
LC   key species  

Bridelia cathartica  
Mountain blue-

sweetberry 
12 7   LC    

Combretum 

platypetalum 

Scarlet 

combretum 
27 18   LC    

Commiphora 

mossambicensis 

Pepper-leaf 

Corkwood 
5 5 

data 

deficiency 
      

Dalbergia 

melanoxylon  
Zebrawood 7 4 

data 

deficiency 

near 

threatened 
  

important 

habitat at 

marginal 

range 

Entada arenaria  Sand Entada 33 27 (declining)       

Erythrococca 

menyharthii 

Northern red 

berry 
25 16         

Euphorbia ingens  Giant Euphorbia 10 3 
data 

deficiency 

near 

threatened 
C2 

important 

habitat at 

marginal 

range 

 -
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Fig. A5.5.3 Diameter distribution of the measured main timber and pole species. 

Table A5.5.5 Important Trees & Shrubs of the State Forest Reserve. 
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Guibourtia 

coleasperma 
Rosewood 160 82 

protected 

(f) 
gap! gap! key species  

Kigelia africana Sausage Tree 61 24 
data 

deficiency 
LC   

umbrella 

species;  

Markhamia 

zanzibarica 
Bell-bean 27 20   LC    

Markhamia 

obtusifolia  

Golden Bell-

bean 
16 10   LC    

Olax dissitiflora  Olax 9 4   LC    

Pterocarpus 

angolensis 
Kiaat 257 142 

protected 

(f); lc 
LC   key species  

Pterocarpus lucens 

Thorny 

teak/Bloodwoo

d 

8 7 lc LC   key species  

Pterocarpus 

rotundifolius 

Round-leaved 

teak 
14 11 lc LC   key species  

Terminalia trichopoda 
Tawny cluster-

leaf 
7 4 rare 

not 

evaluated 
   

Schinziophton 

rautanenii 
Mangetti 250 133 

protected 

(f) 

LC; 

decreasing 
  key species  

Strychnos potatorum  
Black 

Bitterberry 
7 5 

protected 

(f) 
    

marginal 

range 

Swartzia 

madagascariensis  
Snake-bean  21 8 rare 

LC; 

decreasing 
   

Vangueriopsis 

lancifolia 
False-medlar 8 5 rare       

Vitex angolensis  
Angolan 

fingerleaf 
6 6         

Vitex mombassae 
Smelly-berry 

fingerleaf 
14 4         

 

 

 

Botanical 

Name 

Common 

Name 

Abundance in 

Namibia 

Status in 

Namibia 

IUCN Red 

data list 

global 

CITES Relevance 

Herbs Records Squares   Annex  

Annselia 

africana 
Tigerorchid 20 max 8 min 

protected; 

LC 

Vulnerable 

decreasing  
C2  priority 

Ceropegia 

stenantha 
Orchid  20 max 11 min LC   C2 priority 

Eulophia 

livingstoniana 
Orchid 8 max 4 min 

rare; 

protected 

(NCO) 

  C2 priority 

Eulophia 

walleri 
Orchid 12 max 6 min 

protected; 

LC 
  C2 priority 

 

  

Table A5.5.6 Herbaceous plants in the State Forest Reserve. 
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Vernac. 
Name 

Botanical 
Name 

Specific Use Status and Trend Proposed Intervention  

Mukusi  
Baikiaea 
plurijuga 

Timber, poles, 
firewood, sledges, 
canoes, construction  
utensils  

- Declining due to fire, 
- A slow-growing plant,  
- Younger species browsed 

by elephants affecting age 
classification and, 

- Illegal logging  
- Protected Species by 

Forest Legislation   

Permits required for 
harvesting,  
early burning,  

- develop a fire 
management plan,  

- state to assist CF to 
maintain cut lines, 
funds & transportation 
required, education,  

- Community responses 
e.g. communities fight 
fires at the local level.  

Mulombe  
Pterocarpus 
angolensis 

Timber, wood 
carving, crafts, 
canoes, troughs, 
drums, containers, 
plates, spoons 

- Declining due to storms 
- Illegal harvesting (no 

permits) Drought and fire 
- Elephants  
- Protected species by 

Forest legislation   

Muzauli  
Guibourtia 
coleosperma 

Timber, canoes, 
sledges, poles, house 
food, shade tree, 
timber, utensils 
construction 

Declining due to 
elephants, humans, fire, 
illegal logging Protected 
species  

Musu   
Acacia 
erioloba 

Food for cattle, 
fuelwood, medicinal, 
cash crop, cultural 
value  

Increasing rapidly  
Heavily utilised by humans 
and animals  
Unsustainable harvesting 
for export, cultural value, 
economic value 
Stable, increasing - 
Protected species  

 

Muanda  
Erythro-
phleum 
africanum 

Used as a medicinal 
plant, charcoal 
production, and 
construction  

Stable-  
Conservation status 
unknown / not recorded  

 

Muanja/ 
Muhonono  

Terminalia 
sericea 

House construction, 
renovations, leaves 
browsed by livestock, 
medicinal  

Stable, increasing – 
conservation status 
unknown / not recorded  

- Permits 
- Fines are jointly issued 

by 
- TA, CF committee and 

other people  

Musele sele   
Dichro 
stachys 
cinerea 

Poles, fodder, 
medicinal, ropes, 
fencing, carpentry/ 
construction, 
fuelwood  

Stable – increasing  
Invasive - Conservation 
status of concern due to 
effects on other species   

 

Mopane 
Colopho-
spermum 
mopane 

Poles, fuelwood, 
construction, browse 
and forage, charcoal, 
timber, medicine, 
host to edible 
caterpillar 

Over exploited by cutting 
for weaving baskets and 
ash used as fertilizer. 
Protected under Forest 
Act  

- Permit control  
- Fines are jointly issued 

by 
- TA, CF committee and 

other people 

Table A5.5.7 Common uses of important tree and shrub species by local communities 
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Mala Matwa  
Harpagophy
tum zeyheri 

Medicine for cattle 
and humans: malaria, 
stiffness 

Drought encourages illegal 
harvesting to secure 
income  
Illegal harvesting due to 
poor management 

- Permit control based on 
time limits rather than 
quantity limits (e.g. people 
are a given a time frame of 
3 days leading to 
exploitation as its time-
bound) 
Protected species under 
NCO  

- Clarify roles and 
authority of MET, 
MAWF, TAs, 
conservancies and CF: 
CF should monitor in 
groups with team 
leaders;  

- training of the whole 
group; accountability 
and responsibility of 
each individual  

- Reporting    

Mushore  
Strychnos 
with small 
fruit 

Medicine for humans  

The increasing population 
drives the need for 
resource to cure ailments. 
Browsed by elephants. 

- Little control over 
resources,  
Leave roots 

Pundu = 
Mupundu  

Grewia 
retinervis  

Edible fruit, used as a 
distill in alcoholic 
drinks, branches used 
for making fish traps, 
bows and arrows, the 
pulp of chewed roots 
used to soothe 
wounds.   

Stable – Conservation 
status unknown/ not 
recorded   

Permits  

Mbuu  
Vangueria 
infausta 

Fruit leaves browsed 
by goats and game, 
fermented drink 
extracted from the 
fruit, shrub used for 
medicine in humans. 

Stable – Conservation 
status unknown / not 
recorded  

Permits 

Malolo/ 
Maroro  

Annona 
stenophylla 

Fruit 
Conservation status 
unknown/recorded  

 Permits 

Minanga  
Acacia 
nigrescens  

Fruit, wood used for 
construction, 
utensils, fuel, 
tanning, browsed by 
game, ecosystem 
service of retaining 
river banks. 

Stable - Threatened by 
anthropological activities   

Permits 

Mungongo  
Schinzio-
phyton 
rautanenii 

Fruit, utensils, curios, 
musical instruments, 
timber, shade, fruit is 
an important food 
and cash crop, 
canoes. 

Decreasing due to 
elephants and felling of 
trees for canoes (heavily 
utilized by humans and 
animals)   
Protected species 

Permits 

Ntente   
Ximenia 
caffra ssp 
caffra 

Fruit, peels and bark 
used for healing 
sores, oil extracted 
from the kernel, 
branches used as a 
remedy for 
toothache. 

Conservation status not 
recorded  

Permits 

Muzinzila  
Berchemia 
discolour 

Fruit fermented to 
make beer, shade, 

Stable but heavily used by 
humans and animals  

Permits 
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bark used as dye and 
medicine, wood used 
for furniture and hut 
construction, leaves 
browsed by livestock 
and game  

Protected by the forest 
Act  

Maaka  
Grewia 
flavescens  

Fruit leaves eaten by 
livestock and game, 
fruit used in water to 
serve a drink, used to 
make granary 
baskets and flints 

Decreasing due to fire and 
elephants – 
Conservation Status not 
known/recorded   

Permits 

Maumi  
Strychnos 
cocculoides 

Fruit, wood used for 
crafting, alcoholic 
drink distilled from 
fermenting fruit.  

Heavily utilised by humans 
and animals  
Protected by forestry 
legislation  

Permits 

Lubumbu  
Pygmaeo-
thamnus 
zeyheri 

Fruit 

Conservation status is 
unknown Should be taken 
into account by range 
users.  

Permits 

Mulilela 
Ozoroa 
longipes 

Fruit 
- Browsed by antelopes and 

elephants  
- Fire 

Permits 

Makokosi 
(monkey 
orange on 
the ground) 

Fruit 
- Browsed by antelopes and 

elephants 
- Fire 

Permits 

 

The different parts of Schinziophyton rautanenii plants are used as follow:  

• Fruits (a smooth ovoid drupe, nutlike, I seeded, up to 45x30mm, flesh mealy seeds that 

are enclosed in a hard shell) serve as a supplement throughout the whole year and often 

stored for future use in instances when conventional agricultural yields are poor or 

insufficient. The flesh of the small plum-shaped fruits is a good source of carbohydrates 

(including sucrose), potassium, and thiamine. It can be eaten fresh, dried and prepared as 

porridge or be processed into Kashipembe. The fruit pulp and seed meals are served/used 

as supplement fodder for livestock. Wildlife species such as kudus and elephants feed on 

the fruit.   

• Seed kernel – the seed is vital for rural and commercial economics as its rich in oil. The oil 

extracted from the kernel highly rich and nutritious as it is made up of both unsaturated 

and monosaturated oils, minerals such as iron, copper, nicotinic, thiamine zinc and large 

amounts of vitamin E. The oil extracted is often used in cooking but can also be used to 

manufacturing commercial products i.e soaps, varnishes, cosmetics, linoleum and oilcloth 

industry. In the North-West region of Namibia, the crushed seed is used as an oily paste 

for cosmetic use. However, the oil is very instable. There has been records of use of this 

oil in margarine in Germany and England. This oil could also be a potential source of bio-

diesel due to its fuel properties (Methyl Easter (MOME). On top of this, the seeds are used 

in traditional board games all over Africa.   
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• Wood – the wood is light and often used in carpentry, making of musical instruments, 

furniture, and curios, temporary canoes, ox-drawn sledges. It is too light for the use of 

furniture even though they could be used for ceiling. The wood is used as an insulating 

layer in the making of crates and coffins.   

• Bark – the bark is rather smooth, yellowish to yellow-grey to grey with a greenish tint with 

round flat pieces peeling off to expose a yellowish under the bark. The inner bark is used 

to make strings for fishing, also essential in treating sick pregnant women, stomach aches 

and diarrhoea.  

• Roots – Remedy for stomach pains.  

• Trunk – Source of very light wood used for woodcarvings.  

• Branches – used as fuelwood.  

Fauna 

Mammals  

No formal ground-based game counts have been conducted in the State Forest area from which to 

derive wildlife species population baselines or trends [as in done in the neighbouring Conservancies 

of Kwando, Mashi and Sobbe, Raymond Peters, pers. comm.] 

GPS-Collared elephants provide some more information on elephant movements during the rainy 

season, as presented in the tables below. 

Collared Elephant Movements in State Forest Reserve 
 Organized by Rainy Season = October>May 

 
 

 
# Collar ID Rainy Season Dates in SFR #Days in 

SFR 

1 01178602SKY81CF 
[25/07/2017 > 06 

11/2019] 

2017-2018 01/02/2017 > 02/02/2017 02 

Rainy Season Sub-total 02 

2018/2019 05,06,13,15,16,21/12/2018 06 

25/03/2019 > 26/03/2019 02 

31/03/2019 > 17/04/2019 18 

30/04/2019 > 01/05/2019 02 

Rainy Season Sub-total 28 

2 01178628SKYEA51 
[25/07/2017 > 
31/10/2019] 

2017/2018 22,24,25/11/2017 03 

13/12/2017 > 10/01/2018 29 

14/01/2018 > 28/01/2018 15 

16/02/2018 > 20/02/2018 05 

28/02/2018 > 03/03/2018 04 

16/03/2018 – 16/04/2018 31* 

Rainy Season Sub-total 87 

2018/2019 21/11/2018 > 22/11/2018 02 

Table A5.6.1 Dates and days of elephant movements within the  SFR. 
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30/12/2018 > 14/01/2019 16 

27/01/2019 01 

10/03/2019 > 12/03/2019 03 

12/04/2019 > 13/04/2019 02 

Rainy Season Sub-total 24 

2019/2020 30/10/2019 > 31/10/2019 02 

Rainy Season Sub-total 02 

3 01178660SKY6AF1 
[26/07/2017 > 
05/05/2018] 

2017/2018 24/11/2017 > 30/11/2017 05* 

12/12/2017 > 13/12/2017 02 

10/02/2018 > 21/02/2018 12 

Rainy Season Sub-total 19 

4 011`83440SKY784D 
[26/07/2017 > 31/10/19] 

2017/2018 13/12/2017 01 

24/02/2018 > 25/02/2018 02 

Rainy Season Sub-total 03 

5 01226980SKY1AB1 
[26/07/2017 > 
31/10/2019] 

2017/2018 23/02/2018 3 

Rainy Season Sub-total 03 

2018/2019 30/12/2018 > 08/01/2019 10 

21/01/2019 > 03/02/2019 14 

Rainy Season Sub-total 24 

6 MET.12 
[15/10/2010 > 
13/08/2012] 

2010/2011 04/12/2010 > 28/01/2011 55* 

15/03/2011 > 03/04/2011 20 

Rainy Season Sub-total 75 

2011/2012 21/11/2011 > 25/12/2011 34* 

13/01/2012 > 16/02/2012 35 

Rainy Season Sub-total 69 

7 MET.13 
[15/10/2010 > 
13/08/2012] 

2010/2011 28/11/2010 > 21/01/2011 55 

30/01/2011 > 14/02/2011 16 

Rainy Season Sub-total 71 

2011/2012 23/11/2011 > 07/12/2011 15 

08/12/2011 > 31/01/2012 45 

10/02/2012 > 12/02/2012 03 

29/02/2012 > 25/03/2012 26 

Rainy Season Sub-total 91 

8 MET.16 
[15/10/2010 > 
12/08/2012] 

2010/2011 13/11/2010 > 21/11/2010 09 

02/01/2011 > 10/01/2011 09 

16/01/2011 > 17/01/2011 02 

27/02/2011 > 04/03/2011 06 

Rainy Season Sub-total 26 

2011/2012 01/11/2011 01 

31/12/2011 01 

Rainy Season Sub-total 02 

  Total Days-All elephants/All 
seasons 

526 

* Indicates not every day during the date range did the elephant spend full days in SFR - the days’ column has 
been adjusted to be more accurate 

 
92% of days spent in the SFR were between 01 November to 31 March. Only 42 of 526 days (8%) 

were outside those months, (40 of the 42 being in April). There was significant variation between 

elephants, days in SFR and seasons, meaning that no single elephant, nor an average of the 8 collared 
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elephants nor a single season nor an average of seasons provides a good summary of the data (except 

for the first statement above).   

6 of the 8 elephants spent days in the SFR on consecutive seasons as presented in the Table below. 

With the exception of #7, 5 of the 6 elephants varied widely in the number of days in the SFR from 1 

season to the next.  

With the exception of 2018>2019, the number of days spent in SFR vary greatly. Different elephants 

did not spend similar times in the SFR during the same seasons. While clearly elephants used the SFR 

especially from November to March there is significant variation in specific months by individual 

elephants from season to season  

 
 

 

# Collar ID Season Days in SFR 

1 01178602SKY81CF 2017-2018 02 

2018/2019 28 

2 01178628SKYEA51 2017/2018 87 

2018/2019 24 

2019/2020 02 

5 01226980SKY1AB1 2017/2018 03 

2018/2019 75 

6 MET.12 2010/2011 69 

2011/2012 6 

7 MET.13 2010/11 71 

2011/2012 91 

8 MET.16 2010/2011 26 

2011/2012 02 

  

 
 

Season Days by 
Ele #1 

Days by 
Ele #2 

Days by 
Ele #3 

Days by 
Ele #4 

Days by 
Ele #5 

Days by 
Ele #6 

Days by 
Ele #7 

Days by 
Ele #8 

2010>2011      75 71 26 

2011>2012      69 91 2 

2017>2018 2 87 19 3 3    

2018>2019 28 24   24    

2019>2020  2       

 
 

Season Months 
By Ele #1 

Months  
by Ele #2 

Months 
by Ele 
#3 

Months 
by Ele 
#4 

Months 
by Ele 
#5 

Days 
by Ele 
#6 

Months 
by Ele #7 

Months 
by Ele 
#8 

2010>2011      D,J N,J,F N,J,M 

2011>2012      N,D,J,F N,D,J,F,M N,D 

2017>2018 F N,J,F,M,A N,D,F D,F F    

2018>2019 D,M,A,M N,D,J,M,A   D,J,F    

2019>2020  O       

 

Table A5.6.2  Days spent by the same elephant in different seasons 

Table A5.6.3  Comparing days spent in the SFR by different elephants during the same season 

Table A5.6.4  Comparing Months Each Elephant Used the SFR in Different Seasons 
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In 2015, an aerial survey of wildlife in the Zambezi Region was commissioned by KfW on behalf of the 

Ministry of Environment and Tourism conducted by Gibson and Craig. The survey focused on collecting 

data on elephant carcasses to determine poaching trends and does not provide sufficient data to 

determine consumptive wildlife usage quotas. The survey area was stratified based on the distribution 

of elephants seen during the 2011 survey with the State Forest located in the Zambezi North area. 

Transects were evenly spaced according to the required sampling intensity from a randomly chosen 

to start point and oriented at right angles to major features (e.g. rivers) in each stratum. 

 

 

The transects throughout the State Forest were spaced more widely compared to some other areas. 

Results for the Zambezi North strata are provided below in Table A5.6.5  

 

 

Species 
Population 

Estmation 
95% Range Seen in SFR (Y/N) Trend Significance 

Elephant (live) 0    

Elephant (carcass) 60 11 – 110 Y  

Buffalo 0    

Baboon 0    

Duiker 38 5 – 71 Y No 

Eland 0    

Giraffe 29 3 – 84 N Not statistically 

Hippopotamus 127 31 – 263 N Not statistically 

Fig. A5.6.1 Elephant movement from collar data 2010-2019 (Craig & Gibson 2019) 

 

Table A5.6.5 Wildlife population estimates derived from the 2019 aerial survey, Zambezi Region. 
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Impala 3 1 – 9 N Not statistically 

Kudu 0    

Lechwe 0    

Reedbuck 10 3 – 23 N Not significant 

Roan Antelope 0    

Sable Antelope 181 19 – 522 Y Not statistically 

Steenbuck 10 1 - 28 Y  

Tsessebe 0    

Warthog 56 17 – 137 N Not statistically 

Waterbuck 0    

Wildebeest 171  55 – 495 N Not statistically 

Zebra 1412 433 – 2778 N Not statistically 

 

An aerial survey of wildlife and domestic livestock in the Zambezi Region was conducted from 25th 

September to 4th October 2019 as a part of a wider survey including Khaudum National Park and its 

neighbouring conservancies.  A total area of 17 380 km2 was sampled at intensities between 10% and 

40%. The total area was divided into 8 substrata. The East Zambezi North (EZN) strata 477,200 ha 

includes the State Forest Reserve, which makes up 30% of the EZN and offers the closest reflection of 

the SFR. However, it includes many communities on communal land outside (South and East) of the 

SFR. Figure A5.6.2 below provides a map of the different strata. 

 

Some maps in the report indicate sightings within the SFR. However, the failure to see a species does 

not mean that that the species is not present in the SFR.  Some species were not observed within the 

entire EZN. Below is a table with the report sightings, trends from previous surveys and whether they 

are statistically significant or not [in the opinion of the authors]. 

 

The lack of statistically significant trends reflects the limitations of this survey and underlines the need 

for systematic research to inform management interventions. While the temporal aerial surveys 

provide a range for populations estimates, the trends are not statistically significant, and the 95% 

confidence intervals have broad ranges. Thus, the population estimates must be used conservatively 

as a base for sustainable utilisation. 

 

Fig. A5.6.2 Strata used for the 2019 aerial survey in the Zambezi Region. 
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Given the importance of elephants (due to the economic potential and in HWC), some more 

information is outlined below: 

• The presence of carcasses sighted within the SFR proves that elephants use the SFR at certain 

times of the year (wet season). A map of carcasses can be found in Figure A5.6.3 below.  

• Carcasses from the last 2 years indicate that poaching continues, but perhaps at a reduced rate. 

• A recent decline in herd size may indicate less poaching pressure. 

 

 
Small Mammals and Bat Species  

 
 

Small Mammal and Bat Species Limited to the Zambezi Region 

Number Scientific Name Common Name IUCN Status Distribution 

1 Mops midas Midas free-tailed bat Least concern   

2 Taphozous Tomb bat Least concern   

3 Taphozous perforatus Egyptian tomb bat Least concern   

4 Mops condylurus Angola free tailed bat Least concern   

5 Epomophorus crypturus Peter's epauletted fruit bat Least concern   

6 Chaerephon nigeriae Nigerian free tailed bat Least concern 
Very limited 

distribution overall 

7 Chaerephon chapini Pale free tailed bat Least concern 
Rare - only a few 

sightings ever 

8 Chaerephon pumilus Little free tailed bat Least concern   

9 Pipistrellus rusticus Rusty bat Least concern 
Very limited 

distribution overall 

10 Pipistrellus rueppellii Ruppell's bat Least concern   

11 Neoromicia rendalli Rendall's serotine bat Least concern   

12 Neoromicia zuluensis Aloe serotine bat Least concern 
Rare - only a few 

sightings ever 

13 Crocidura mariquensis Swamp musk shrew Least concern   

  

  

  

Fig. A5.6.3 Combined sightings of elephant carcasses during the aerial survey of the Zambezi 
Region in 2013-19. 

Table A5.6.6 Small mammals and bat species in the SFR. 
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14 Crocidura olivieri Giant musk shrew Least concern   

15 Herpestes ichneumon Large grey mongoose Least concern   

16 Ichneumia albicauda While tailed mongoose Least concern   

17 Atilax paludinosus Water mongoose Least concern   

18 Pelomys fallax Grooved toothed mouse Least concern   

19 Dendromus mesomelas Brant's climbing mouse Least concern   

 

 

 

Species within Namibia Occurring Only in the State Forest  

Number Scientific Name Common Name IUCN Status 

1 Epomops dobsonii Dobson's fruit bat Least concern 

2 Neoromicia melckorum Melck's serotine bat Unknown 

3 Nycteris hispida Hairy Slit-faced bat Least concern 

4 Steatomys krebsii Kreb's fat mouse Least concern 

5 Petrodromus tetradactylus Four toed elephant shrew Least concern 

 

Table A5.6.7 Additional small mammals and bat species occurring only in the SFR within Namibia. 
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Bird Species in the Zambezi State Forest  

   Zambezi State Forest Conservation Status 

Scientific Name Common Name Legal Status 
Low 

Density 
Medium 
Density 

High 
Density 

 

Accipiter tachiro African Goshawk Protected Game N/A N/A N/A IUCN least concern 

Alcedo 
semitorquata 

Half-collared 
Kingfisher 

Protected Game N/A N/A N/A IUCN least concern 

Anas undulata 
Yellow-Billed 
Duck 

Protected Game N/A N/A N/A IUCN least concern 

Anastomus 
lamelligerus 

African 
Openbilled Stork 

Protected Game N/A N/A N/A IUCN least concern 

Anomalospiza 
imberbis 

Cuckoo Finch Protected Game N/A N/A N/A IUCN least concern 

Anthropoides 
paradiseus 

Blue Crane Protected Game SA     Critically endangered in Namibia 

Apus horus Horus Swift Protected Game N/A N/A N/A IUCN least concern 

Aquila ayresii 
Ayre's Hawk-
Eagle 

Protected Game N/A N/A N/A IUCN least concern 

Aquila pennatus Booted Eagle Protected Game SA     
Endangered. Endemic and small population size make it 
vulnerable to local extinction 

Aquila rapax Tawny Eagle Protected Game   X   
Endangered in Namibia. Population has decreased 63% 
in last 30 years 

Ardea goliath Goliath Heron Protected Game N/A N/A N/A IUCN least concern 

Ardea purpurea Purple Heron Protected Game N/A N/A N/A IUCN least concern 

Ardeola rufiventris 
Rufous-Bellied 
Heron 

Protected Game   x   Endangered due to its small population size in Namibia 

Ardeotis kori Kori Bustard Protected Game SA     Near threatened in Namibia 

Balearica 
regulorum 

Grey Crowned 
Crane 

Protected Game SA     Critically endangered in Namibia, fewer than 50 birds 

Table A5.6.8  Birds in the State Forest 
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Bucorvus 
leadbeateri 

Southern Ground 
Hornbill 

Protected Game     SA Endangered in Namibia due to habitat degradation 

Buphagus 
erythrorynchus 

Red-billed 
Oxpecker 

Protected Game     X Not threatened in Namibia 

Bycanistes 
bucinator 

Trumpeter 
Hornbill 

Protected Game N/A N/A N/A IUCN least concern 

Centropus grillii Black Coucal Protected Game N/A N/A N/A IUCN least concern 

Ciconia episcopus 
Woolly-necked 
Stork 

Protected Game N/A N/A N/A IUCN least concern 

Circaetus 
cinerascens 

Western Banded 
Snake Eagle 

Protected Game N/A N/A N/A IUCN least concern 

Circus ranivorus 
African Marsh-
Harrier 

Protected Game   SA   
Endangered due to loss of breeding habitat (fires and 
cattle farming) 

Coracias garrulus European Roller Protected Game   X   Near threatened in Namibia 

Coracias spatulatus 
Racket-tailed 
Roller 

Protected Game N/A N/A N/A IUCN least concern 

Dendrocygna bico 
Fulvous Whistling 
Duck 

Protected Game N/A N/A N/A Population trends unknown 

Dendropicos 
griseocephalus 

Olive 
Woodpecker 

Protected Game N/A N/A N/A 
Rarest species in Namibia, needs further investigation. 
IUCN least concern 

Egretta ardesiaca Black Heron Protected Game N/A N/A N/A IUCN least concern 

Ephippiorhynchus 
senegalenses 

Saddle-Billed 
Stork 

Protected Game     SA Endangered in Namibia due to small population size 

Erythropygia 
quadrivirgata 

Bearded Scrub-
Robin 

Protected Game N/A N/A N/A IUCN least concern 

Euplectes axillaris 
Fan-tailed 
Widowbird 

Protected Game N/A N/A N/A 
IUCN least concern. May be at risk locally from Zambezi 
grassland burning 

HH 
Broad-billed 
Roller 

Protected Game N/A N/A N/A 
Found only in mature, undisturbed woodlands in 
Northeast Namibia 

Falco cuvierii 
African Hobby 
Falcon 

Protected Game N/A N/A N/A IUCN least concern 

Falco dickinsoni 
Dickinson's 
Kestrel 

Protected Game N/A N/A N/A IUCN least concern 
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Glareola nuchalis Rock Pratincole Protected Game   SA   
Endangered in Namibia. Population declining by 20% 
every 10 years due to human activity 

Grus carunculata Wattled Crane Protected Game SA   SA Endangered in Namibia, 250 birds 

Guttera edouardi 
Crested 
Guineafowl 

Protected Game N/A N/A N/A IUCN least concern 

Gyps africanus 
White-Bucked 
Vulture 

Protected Game     X 
Endangered in Namibia-recent mass poisonings. IUCN 
Critically Endangered  

Halcyon albiventris 
Brown-hooded 
Kingfisher 

Protected Game N/A N/A N/A IUCN least concern 

Haliaeetus vocifer African Fish-Eagle Protected Game     X 
Vulnerable in Namibia, small population, threatened by 
over-fishing 

Indicator indicator 
Greater 
Honeyguide 

Protected Game N/A N/A N/A IUCN least concern 

Ixobrychus minutus Little Bittern Protected Game N/A N/A N/A IUCN least concern 

Ixobrychus sturmii Dwarf Bittern Protected Game N/A N/A N/A IUCN least concern 

Lagonosticta 
nitidula 

Brown Firefinch Protected Game N/A N/A N/A 
IUCN least concern, habitat impacted by large numbers 
of elephants 

Lamprotornis 
chloropterus 

Miombo Blue-
eared Starling 

Protected Game N/A N/A N/A IUCN least concern 

Laniarius 
aethiopicus 

Tropical Boubou Protected Game N/A N/A N/A IUCN least concern 

Lanius souzae Souza's Shrike Protected Game N/A N/A N/A 
Population unknown in Namibia, hasn’t been assessed 
elsewhere either 

Lophaetus 
occipitalis 

Long-crested 
Eagle 

Protected Game N/A N/A N/A IUCN least concern 

Macrodipteryx 
vexillarius 

Pennat-winged 
Nightjar 

Protected Game N/A N/A N/A IUCN least concern 

Malaconotus 
blanchoti 

Grey-headed 
Bush-Shrike 

Protected Game N/A N/A N/A IUCN least concern 

Merops nubicoides 
Southern Carmine 
Bee-eater 

Protected Game N/A N/A N/A Large range, IUCN least concern 

Mycteria ibis 
Yellow-billed 
Stork 

Protected Game N/A N/A N/A IUCN least concern 
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Neafrapus boehmi Bohm's Spinetail Protected Game N/A N/A N/A IUCN least concern 

Necrosyrtes 
monachus 

Hooded Vulture Protected Game   X   
IUCN Critically Endangered, fewer than 50 birds in 
Namibia 

Nettapus auritus Pygmy Goose Protected Game N/A N/A N/A IUCN least concern 

Pelecanus 
rufescens 

Pink-backed 
Pelican 

Protected Game N/A N/A N/A IUCN least concern 

Pelicanus 
onocrotalus 

Great White 
Pelican 

Protected Game     SA Vulnerable in Namibia due to small population size 

Podica 
senegalensis 

African Finfoot Protected Game     SA 
Not globally threatened but endangered in Namibia due 
to small range 

Podiceps cristatus 
Great Crested 
Grebe 

Protected Game X     Critically endangered in Namibia, fewer than 100 birds 

Polemaetus 
bellicosus 

Martial Eagle Protected Game X     
IUCN vulnerable. Endangered in Namibia due to 
population decline (habitat loss, poison) 

Prodotiscus regulus 
Brown-Backed 
Honeybird 

Protected Game N/A N/A N/A IUCN least concern 

Psalidoprocne 
orientalis 

Eastern Saw-wing 
Swallow 

Protected Game N/A N/A N/A 
IUCN least concern but would benefit from further 
study. No breeding/population estimates 

Pytilia afra 
Orange-winged 
Pytilia 

Protected Game N/A N/A N/A IUCN least concern 

Rynchops 
flavirostris 

African Skimmer Protected Game     SA 
Vulnerable, populations declining as riverine habitat 
degraded by over fishing, tourists and cattle 

Scotopelia peli Pel's Fishing Owl Protected Game   SA   
Critically endangered in Namibia, fewer than 120 
mature individuals, 25% decline over last generation 

Smithornis 
capensis 

African Broadbill Protected Game N/A N/A N/A 
IUCN least concern. Needs further investigation in 
Namibia, range may be limited by cutting/burning 

Spermestes 
cucullatus 

Bronze Mannikin Protected Game N/A N/A N/A IUCN least concern 

Strix woodfordii 
African Wood-
Owl 

Protected Game N/A N/A N/A IUCN least concern 

Tauraco schalowi Schalow's Turaco Protected Game N/A N/A N/A IUCN least concern 
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Terathopius 
ecaudatus 

Bateleur Protected Game     X 
Endangered in Namibia, decline of 50% in 3 generations. 
IUCN near threatened 

Thalassornis 
leuconotus 

White-Backed 
Duck 

Protected Game N/A N/A N/A IUCN least concern 

Thamnolaea Arnoti Arnot's Chat Protected Game N/A N/A N/A Requires further research and monitoring 

Tockus 
alboterminatus 

Crowned Hornbill Protected Game N/A N/A N/A IUCN least concern 

Torgos tracheliotos 
Lappet-Faced 
Vulture 

Protected Game   X   
Vulnerable in Namibia, population declines due to 
poisoning. IUCN Endangered 

Trigonoceps 
occipitalis 

White-Headed 
Vulture 

Protected Game   SA   
Population unknown but suspected to have declined 
due to poisoning. IUCN Critically Endangered 

Vanellus albiceps 
White-crowned 
Lapwing 

Protected Game N/A N/A N/A IUCN least concern 

Vanellus 
crassirostris 

Long-toed 
Lapwing 

Protected Game N/A N/A N/A IUCN least concern 

Vidua chalybeata Village Indigobird Protected Game N/A N/A N/A IUCN least concern 
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Amphibians   
 

 

 

Botanical 

Name 

Common 

Name 

Abundance in 

Namibia 

Status 

in NAM 

IUCN Red 

List 

CITES Relevance 

Frogs Records Square   Annex  

Ptychadena 

mapacha 

Mpacha grass 

frog 
 1  

data 

deficiency  
 Priority 

Pyxicephalus 

adspersus 
African Bullfrog    

least 

concern 
  

Ptychadena 

taenioscelis 

Dwarf grass 

frog 
   

least 

concern 
  

Ptychadena 

subpunctata 

Speckled-

Bellied Grass 

Frog 

   
least 

concern 
  

 

 

Neighbours 
 

 

 

Threats 
 

Satellite images only capture large-scale changes in the landscape due to a coarse resolution between 

10 and 20 meters. However, the human impact on the landscape can be observed, especially in the 

area close to Katima Mulilo. Many localised activities such as smaller land clearings, selective tree 

extraction or Devil’s Claw harvesting cannot be traced with remote sensing. Thus, the human impact 

illustrated in Figure 25 below are caused by large-scale clearings. The two major green schemes, the 

Tobacco Farm and the Liselo Green Scheme, are not considered in the map below.  
 

Land Allocation and Land Clearing (Logging)  

The map illustrates the number of land rights pending approval by the CLB (green), insufficient 

information (blue) and land rights approved by the CLB (pink). Land clearings are displayed in yellow.  

Fig. A5.7 Population density in the Zambezi region (Atlas of Caprivi, 1995) 

 

Table A5.6.9 Amphibians in the State Forest Reserve. 
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Land cover changes mostly happened in areas with increased land allocation in the East and the area 

around Singalamwe along the boundary to the Kwando Conservancy and community forest to the 

West.  

 

 

 

 

Fig. A5.8.1 Land allocations in the SFR until July 2019. 
 

Fig. A5.8.2 Land cover changes in KAZA between 2006 and 2017; NACSO 
2019 
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Map produced by Forest Monitoring and Mapping Section, Directorate of Forestry. Map development 
facilitated by GEF/World Bank-supported Satellite Monitoring for Forest Management Project. 

  

Fig. A5.8.4 Land clearing between 2016 and April 2020 in the Zambezi Region, DoF/NRSC. 

 

 
 

 

2016 

2010  

Fig. A5.8.3 Land cover changes comparison between 2010 and 2016; Directorate of Forestry, 
2019. 
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 Mining and EPLs 

 

 
Fire Regimes 

 

Fig. A5.8.6 Frequency of Forest Fires in the Zambezi State Forest. 

 

Fig. A5.8.5 Exclusive Prospecting Licenses (EPLs) in the Zambezi Region. 
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Fires must be analysed based on the frequency, seasonality and intensity of the fires. The detailed 

maps in Figure A5.8.7 assign colour codes to the dates when the fires were first observed on satellite 

imagery, Figure A5.8.7a compares the years 2016 and 201727. Some fires jump across the border with 

Angola or Zambia, while other fires are completely contained in the State Forest. Figure A5.8.7b show 

the effect of using different data sets and their ability to detect fires, for the year 2016. As pointed out 

by Rotetaa et al. 2019, significantly more fires, especially smaller fires, are detected using the Sentinel 

data28. Some areas seem to be more fire prone and fire is observed every year, while other areas are 

not regularly affected.  

 

  

 
27 The burnt area data sets used for the analysis of the extent and frequency of fires in the State Forest were 
downloaded from https://geogra.uah.es/fire_cci/. Chuvieco et al. 2018 describe the theoretical basis for the 
development of these burnt area data sets covering Africa south of the Sahara, which essential ly record the 
date (by Julian day) on which a new burnt area was first detected using the MODIS 250m (MCD64A1 product) 
reflectance bands and thermal anomalies. This data set covers the years 2001 to 2018. 
28 A second data set, using Sentinel data at a spatial resolution of 20m, was developed by the same team, 
Rotetaa et al. 2019, for the year 2016 only. The datasets are organized by month and year.  

Fig. A5.8.7a Burnt areas in the state forest in 2016 (left) and 2017 (right) based on MODIS data. 
 

Fig. A5.8.7b Burnt areas in the state forest in 2016 based on MODIS data (left) and 2016 based on 
Sentinel data. 
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Fig. A5.8.8 The figure shows (a) the original Sentinel based data set of burned areas compared to b) Sentinel TIF 

based burnt areas and c) and a Landsat TIF based burnt area. The legends in all three figures are the same as in 

a), all datasets are for the year 2016. 

 

 

a) 

 

b) 

c) 
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The comparison in Figure A5.8.8 shows that for monitoring purposes, burnt area maps can be 

generated using the Sentinel and Landsat RGB preview TIF images. The depicted datasets have a 

resolution of 20m for Sentinel and 30m for Landsat. An advantage is the relatively small size of the 

images (less than 10MB). The overall computation is a lot simpler and can be performed on a laptop 

with some training. The Sentinel images are updated every five days, whereas the Landsat images are 

updated every 16 days. The 2016 Landsat dataset used in Figure A5.8.8 shows that a small area in the 

State Forest was affected by fires until mid-July. Thereafter, the burnt area increased. Fire frequency 

decreases after October, but also clouds obscure BAs during the rainy season. According to this 

dataset 86% of the State Forest Reserve was affected by fire. 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Species Preservation Strategies  
 

Indicator and Keystone Species  

An ‘indicator species’ is used to monitor changes in the environment, for example how well an 

impaired environment is being managed or restored. Indicator species can also provide warning 

signals for upcoming changes in shifts to an ecosystem, such as climate change. In the case of the State 

Forest Reserve: 

• the Olive Woodpecker (Dendropicos griseocephalus) is an IUCN species of ‘least concern’ and 

a Protected Game species in Namibia. As with other woodpeckers, this woodpecker is a 

reliable indicator of bird richness and forest health.  

• The African Wild Dog (Lycaon pictus) is both an IUCN ‘endangered’ species and a Specially 

Protected Game species in Namibia and serves as a good indicator for the health of a wide 

range of prey species. 

 

A ‘keystone species’ is a species which has a disproportionately large effect on its environment 

relative to its abundance: 

Fig. A5.8.9 Active fires within the State Forest Reserve observed during the 2019 Aerial Survey. 
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• The African Elephant (Africana loxodonta) (IUCN ‘vulnerable’ and a Specially Protected Game 

species in Namibia) shapes the environment by felling and uprooting trees, making leaves 

accessible to shorter browsers and making room for grass species and hence grazing species. 

• The White-headed Vulture (Trigonoceps occipitalis) (IUCN Critically Endangered and Protected 

Game in Namibia) assists in opening up carcasses to other species, and cleaning up botfly 

larvae, rotting skin, anthrax and rabies. 

 
Trees and Woody Species  

Criteria that were used to select priority species:  

 

• Abundance of species in the SFR according to the Tree (and Shrub) Atlas of Namibia and Red 

Data book of Plants in Namibia. Special emphasis is put on species that only occur in a few 

sites in Namibia.  

• Record numbers and record squares as per trees of Namibia (must be less than 30 records or 

20 squares). 

• Conservation status in Namibia (minimum protected). 

• IUCN status as per the Red List of Threatened Species (min. LC nationally or globally) and 

abundance in KAZA landscape.  

• CITES listing  

• Species are prioritised if at least two criteria are met. 
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Botanical Name Common Name Abundance in Namibia 
Status in 

Namibia 

IUCN Red 

Data List 
CITES Relevance Strategy 

Trees and Shrubs Records Squares   Annex   

Acacia galpinii Monkey Thorn 12 6 rare         

Afzelia quanzensis Pod Mahogany 7 4 
rare; 

protected (f) 

LC; 

decreasing 
  

marginal range   

Amblygonocarpus 

andongensis  
Scotsman's Rattle 5 3   LC   

marginal range 
  

Baikiaea plurijga Zambezi Teak 182 108 protected (f) LC   key species  
landscape 

level 

Bridelia cathartica  Mountain Blue-Sweetberry 12 7   LC   secondary   

Combretum 

platypetalum 
Scarlet Combretum 27 18   LC   secondary   

Commiphora 

mossambicensis 
Pepper-Leaf Corkwood 5 5 

data 

deficiency 
        

Dalbergia melanoxylon  Zebrawood 7 4 
data 

deficiency 

near 

threatened 
  

important habitat 

at marginal range 

species 

strategy 

Entada arenaria  Sand Entada 33 27 (declining)         

Erythrococca 

menyharthii 
Northern Red Berry 25 16           

Euphorbia ingens  Giant Euphorbia 10 3 
data 

deficiency 

near 

threatened 
C2 

important habitat 

at marginal range 

species 

strategy 

Guibourtia coleasperma Rosewood 160 82 protected (f) gap!! Gap key species  
landscape 

level 

Kigelia africana Sausage Tree 61 24 
data 

deficiency 
LC   umbrella species   

Markhamia zanzibarica Bell-Bean 27 20   LC   secondary   

Markhamia obtusifolia  Golden Bell-Bean 16 10   LC   secondary   

Olax dissitiflora  Olax 9 4   LC   secondary   
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Pterocarpus angolensis Kiaat 257 142 
protected (f); 

LC 
LC   key species  

landscape 

level  
Pterocarpus lucens Thorny Teak / Bloodwood 8 7 LC LC   key species  

Pterocarpus 

rotundifolius 
Round-Leaved Teak 14 11 LC LC   key species  

Terminalia trichopoda Tawny Cluster-Leaf 7 4 rare 
not 

evaluated 
  

secondary 
  

Schinziophton rautanenii Mangetti 250 133 protected (f) 
LC; 

decreasing 
  key species  

landscape 

level 

Strychnos potatorum  Black Bitterberry 7 5 protected (f)     marginal range   

Swartzia 

madagascariensis  
Snake-Bean  21 8 rare 

LC; 

decreasing 
  secondary   

Vangueriopsis lancifolia False-Medlar 8 5 rare         

Vitex angolensis  Angolan Fingerleaf 6 6           

Vitex mombassae Smelly-Berry Fingerleaf 14 4           

 

 

 

 

Table A5.9 Review of tree and woody species and their status. 
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Afzelia quanzensis is a relatively rare species occurring in dry woodlands in the Zambezi Region. The 

plant grows on sandy soils along the flood plains and is protected by the Forest Act of 2001 (Curtis and 

Mannheimer, 2005). Afzelia quanzensis is important for conservation rendering important ecosystem 

services and for local livelihood strategies (Dlamini, 2006). The current trend is stable. However, its 

durability and pest resistance make it desirable for timber products (joinery, carpentry, furniture) and 

its medicinal properties are valuable for treating Bilharzia, chest pains, snake bites (Curtis and 

Mannheimer, 2005). Moreover, it is a source of fuelwood and charcoal. It is used in agroforestry 

systems in other African countries.  

 

Dalbergia melanoxylon  

Is one of the typical species that reaches its geographic boundaries in the SFR. The population 

stretches towards the East, where it is severely threatened (Wikipedia 2020). By the time the IUCN 

status defined in 1998 was updated, the population was severely fragmented with a continuous 

decline of mature individuals and extent and/or quality of habitat. The wood is highly valued and 

sought after (Austin, 2016). 

 

 
 

Euphorbia ingens 

The “candelabra tree” is a succulent plant and another typical species that reaches its geographic 

boundary in the SFR. The population stretches towards the East and South into the KAZA landscape. 

Within the KAZA landscape the candelabra tree only occurs in a few sites. Based on photographic 

evidence, the abundance is higher in the SFR. The population in Namibia is stable but very localized 

(Curtis and Mannheimer, 2005). The IUCN status is stable. However, the population is severely 

fragmented with a continuous decline of mature individuals, extent and/or quality of habitat. The 

IUCN did not issue conservation recommendations and the records must be updated (IUCN 2020 

www.iucn.org). The trees have considerable ecological value: They provide a home for birds from 

woodpeckers to eagles, feed for pollinators and serve as a tourism attraction.  

 

African Blackwood (Dalbergia melanoxylon) is one of the most coveted and expensive 

woods in the world and prized for rare qualities like waxiness and a dark color that make it 

desirable for woodwind instruments and fine furniture. As a result, it is in danger of 

disappearing in its native habitat due to a low germination rate and a lack of conservation 

planning. It grows in dry regions from Eritrea and Senegal to Transvaal in South Africa. It is 

a small tree, reaching maximum 50 feet. The threat to its survival has driven up the price of 

the wood. A log of African blackwood can sell for $9,000. Processed timber sells for $13,000 

per cubic square meter.  

http://www.iucn.org/
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Steps to address the concerning status of the species mentioned above include:  

• Consult experts and local communities to stratify areas and narrow down sites where the 

species exists to identify occurrence. 

• Explore remote sensing options to spot local populations. 

• Map sites and document local conditions. 

• Assess the number of plants at the different sites.  

• Assess the most feasible mode of propagation.  

• Extract seeds for seed bank and nurseries. Alternatively support natural regeneration 

depending on the requirements of specific species (e.g. fire cutlines around stand). 

• Produce seedlings / truncheons. 

• Identify suitable sites for transplanting. 

• Support the first year and monitor settling phase.  

 

In addition, the following species should be investigated in the future if preservation plans are 

required and means are available:  

1. Acacia galpinii 

2. Afzelia quanzensis 

3. Amblygonocarpus andongensis  

4. Bridelia cathartica 

5. Combretum patypetalum 

Fig A5.9 Global population of Euphorbia ingens. 
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6. Kigelia africana 

7. Markhamia zanzibarica 

8. Markhamia obtusifolia 

9. Olax dissitifolia 

10. Terminalia trichopoda 

11. Strychnos potatorum 

12. Swartzia madagascariensis  

13. Vangueriopsis lancifolia 

14. Vitex angolensis  

15. Vitex mombassae 

 

Herbaceous Plants 

The four orchids likely to occur in the SFR include:  

 

Ansellia africana occurs naturally in mountainous areas of the Kunene Region and woodlands of the 

Zambezi Region. The plant is epiphytic and attaches to branches of Colophospermum mopane and 

Kigelia Africana (Loots, 2005). The plant is considered vulnerable (based on the IUCN list) and in risk 

of extinction due to anthropogenic activities including deforestation and exploitative collection from 

the wild. The species is valuable to tourists, grown as an ornamental plant and is used traditionally 

and in pharmaceutical industries (Bhattacharyya & Van Staden, 2016). Conservation requirements 

include rescuing genes for ex-situ storage for sustainable utilisation (ibid.) , instituted bans on the 

collection of the plant and discouragement on buying the plant.  

 

Ceropegia stenantha is a native climber that grows amongst acacia, mopane trees and entangles in 

grasses. The increasing pressure of people along wetlands for grass exploitation poses a potential risk 

to the declining species (Loots, 2005). Despite the decline, the current conservation status is “least 

concern” as little is known about medicinal purposes at local scales, and limited literature is available.  

 

Eulophia livingtoniana (livingstoneana) is a rare species threatened by the expansion of agricultural 

activities and population growth. It grows in a typical woodlands / grassland habitat with sandy loam 

soils. The tubers are edible. Conservation requirements are not documented.(ibid.) 

 

Eulophia walleri occurs in grassy marshlands. It is threatened by collection in areas with grass and 

livestock grazing and is often lost to fires used for rangeland management. Little information is 

available on these taxa (ibid.). 

 

To preserve the species outlined above, it is suggested to collaborate with the NBRI to: 

• Map habitats using remote sensing, drones or traditional knowledge. 

• Undertake a botanical survey.  

• Create awareness about the importance of these orchids or rather keep it secret?  

• Collect information on the current habitats. 

• Enquire how to collect seeds and do seed collection.  

• Preserve habitats using appropriate measures.  
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Grass Species 

Some grass species that are likely to occur in the SFR are valuable for the uses outlined below:  

• Ekeusine coracana is used to make crafts (bracelets).  

• Digitaria eriantha is used to decorate hair and for medicinal use to treat wounds. 

• Cynodon dactylon serves as cattle fodder. 

• Chloris virgate is used to make hay at the time of flowering to produce fodder. 

• Vetiveria nigritana is used for medicinal purposes and as thatch grass.  

• Melinis repens is used for basket weaving and as thatch grass.  

• Eragrostis pallens is used as thatch grass -especially in Kavango 
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Hunting Quota Setting Process  
 

 
Source: MEFT 
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A6 ZONATION GUIDELINES 
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Management Interventions 

The management interventions common to the wildlife management zones will focus on the enhancement 

and maintenance of a broad spectrum of wildlife populations, both flora and fauna. The conservation 

significance of these zones may not be as high as those within the preceding zones, but their persistence 

will be indicative of the overall ecological health of the protected area. Both consumptive and non-

consumptive use may be accommodated. To achieve this, these zones may be further zoned on a temporal 

basis to accommodate conflicting uses such as photographic and hunting safaris. Manipulative 

interventions such as the controlled use of fire, artificial water provision and mineral licks, the control of 

population demographics either through reintroductions or off-takes, and the maintenance of genetic 

vigour would be acceptable in these zones. Levels of use must be carefully determined and closely 

monitored to ensure that they remain within limits of potential concerns. In this regard, it must be 

emphasised that both consumptive and non-consumptive uses hold potential negative impacts that must 

be strictly controlled.  

 

Infrastructure 

The development and maintenance of infrastructure necessary to support and facilitate management 

interventions such as roads, communication towers, anti-poaching facilities (outposts), and access control 

points may be accommodated in these zones. Infrastructure to support and facilitate visitor access may 

also be accommodated and may overlap to some extent with management infrastructure, particularly 

access roads. Such infrastructure may also include small-scale high-end tourism products such as luxury fly 

camps managed under concession agreements, picnic and small public camping areas, rest stops inclusive 

of ablution facilities (composting toilets) and small-scale food and beverage outlets. Visitor access may be 

guided but self-guided access may be the dominant form.  

 
Extent and Locality of Zones 

The extent and locality of these zones may require a trade off with the Minimal Disturbance Zones and this 

will depend on the size and configuration of the protected area, as well as the prevailing socio-economic 

dynamics that influence its management. Where it is deemed necessary for a particular protected area to 

generate tangible benefits, the Wildlife Management Zones may have the potential of achieving this more 

so than the Minimal Disturbance Zones. However, in large and ideally configured protected areas both 

zones co-exist. 

 
Minimal Disturbance Zones are largely unmodified areas within which ecosystem functionality has been 

retained and which have the capacity to persist and support related biodiversity with minimal management 

intervention. Management interventions should be limited to safety and security requirements, access 

control, research and monitoring, but could include restorative interventions where necessary. Roads and 

all forms of infrastructure should be excluded with both management and visitor access limited to foot 

and/or horseback. Access should be contained through the provision of walking / hiking trails with both 

management and visitors carrying all that is needed to sustain their visit. This will include all equipment 

necessary for camping and the preparation of food and beverages. The making of fires should be 

discouraged unless they are required as a precaution against potential human-wildlife conflict. In such 

cases, the collection of fuel wood should be over a disbursed area and of a volume that is a minimal 

requirement to maintain a small fire throughout the night.  No other forms of consumptive utilisation will 

be allowed in these zones. Generally, these zones will be larger areas with little to no existing development 

or disturbance, and which lend themselves to very low impact activities to retain the sense of place. 
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The management interventions common to the Managed Resource Zones will focus on the enhancement 

and maintenance of the consumptive use opportunities inherent in ecosystems, habitats and specific 

biodiversity features. Some non-consumptive opportunities may still be accommodated in these zones, 

which are likely to be located on the periphery of the protected areas and adjacent or in relatively close 

proximity to beneficiary communities. The conservation value of these zones will be less than the preceding 

zones, but levels of utilisation will still need to be strictly controlled to ensure that thresholds are not 

exceeded and that the capacity of the natural resource base retains its ability to deliver the suite of 

ecosystem goods being utilised on a sustainable basis. Thus, monitoring of the levels of utilisation and the 

status of the resources will be a key management intervention, together with the implementation of 

relevant control measures. These zones can also be strategically placed to provide a buffering service to 

other more important zones in the protected area. Where overutilisation has occurred or is currently 

prevalent, it will be necessary to allow the zones to recover before allowing further utilisation to take place. 

In these instances, intensive management interventions such as reforestation, erosion control, clearing of 

invasive alien plants and the establishment of exclusion areas may be necessary. Strong collaborative or 

co-governance agreements will need to be negotiated with beneficiary communities, which clearly identify 

the resources that may be utilised and the intensity, timing and methods of such utilisation. 

 

From a consumptive use perspective, the types of activities permitted in this zone are primarily related to 

the harvesting of natural resources such as medicinal plants, wood and grass for construction purposes, 

fuel wood, food such as fruits and honey, and grazing or browsing for livestock. The latter may be obtained 

through a ‘cut and carry’ system where beneficiaries remove the grazing or browse material from the 

protected area to feed their livestock outside its boundaries. However, there may be instances where it is 

permissible to allow limited numbers of livestock into the zone to access this resource. Although Namibia 

is an arid country there may be examples in the Northern regions where access to clean fresh water 

through direct abstraction is another example of an activity that could be relevant to this zone. From a 

non-consumptive perspective and in consideration of the need to keep the levels of consumptive utilisation 

within limits of potential concern, these zones may retain their natural and cultural appeal to the extent 

that they are able to accommodate some tourism facilities and activities, and these may be strongly 

oriented towards the cultural features of the beneficiary communities. Homestays within communities 

outside the PA with guided walks and access to cultural activities are an option.  

 

The Development and Infrastructure Zone provides for the infrastructure needed for park management 

as well as tourism and recreational opportunities. The primary purpose is to contain the developments and 

related activities to ensure that they are compatible and that their negative impacts on the protected area 

are minimised.  

 

Where possible, these should be located in areas of least conservation importance and preferably on the 

periphery of the protected areas. Their extent must be kept as small as possible and the developments and 

related activities within them must be planned and managed in accordance with the principles of 

Integrated Environmental Management. As such, they must be planned very carefully, and strict controls 

will need to be enforced. Monitoring aspects such as the levels of water use, and the generation and 

treatment of both solid and liquid waste will need to be instituted. 

 

The types of developments accommodated within these zones will primarily be management and visitor 

oriented. Management related infrastructure may include offices, storage facilities, vehicle maintenance 

facilities, communication infrastructure such as towers and satellite dishes, access control, staff 

accommodation and security outposts. From a visitor perspective there may be catered and self-catering 
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accommodation in lodges, chalets and furnished safari tents; camping and picnic sites with ablutions with 

water-borne and appropriate sewage treatment facilities, recreation and catering facilities; information 

and reception facilities. Infrastructure unrelated to the protected area and which happens to be in or 

traverse the protected area should also be included in these zones. Existing human settlements, transport 

infrastructure, communication towers, pipelines and powerlines are all relevant examples. 

 

Special Value Zones include natural, cultural heritage and/or scenic features of high conservation value 

which require very strict protection and may need specific and relatively intensive management 

interventions to ensure their persistence and preservation within the protected area. Such management 

actions may include restoration and rehabilitation if there is a history of incompatible use and/or 

overutilisation. Access to these zones is possible but must be determined according to their vulnerability 

to disturbance. In cases where a special value zone is deemed to be too vulnerable to disturbance, access 

must be limited to actions necessary for management, monitoring and research only. Seasonal limits will 

imply temporal and spatial zoning.  

 

Where visitation is possible, it must be strictly controlled. Ideally visitors to these zones should be 

accompanied by a trained and accredited guide. Self-guided access must be facilitated through the 

provision of information prior to departure to the site; clear signage at the site providing interpretation as 

well as directions in terms of acceptable behaviour related to the site values; clear access routes, basic 

ablutions (composting toilets), resting and viewpoints; and where necessary barriers, pathways and/or 

raised board walks to limit and control access. Generally, these zones will have limited extent and discrete 

boundaries which are easily identifiable and mapped, but in the case of areas of scenic value it is likely that 

the extent would be greater, and the boundaries would relate to the viewshed required to encompass the 

high value scenery. If these zones conflict with an adjacent zone, e.g. a Managed Resource Use Zone, they 

could be buffered to some extent. 
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A7 ADAPTIVE MANAGEMENT  

 

Montoring Maps  
 

 
 
Figure A 7.1.1 Monitoring maps on land cover per zone in the SFR using LIDA 2020; Map produced 
by Forest Monitoring and Mapping Section, Directorate of Forestry. Map development facilitated by 

GEF/World Bank-supported Satellite Monitoring for Forest Management Project 

 

Spatial Monitoring & Reporting Tool 
 

The Spatial Monitoring and Reporting Tool (SMART) is open source, non-proprietary, and freely 

available, and therefore is affordable, with the proviso that the necessary computer and smartphone 

equipment is required, as well as somebody with the skills to customize the system to the specific 

needs, and to manage the data.  As it can be used off-line, it is also not constrained by limited 

connectivity, as long as there is some degree of cell phone connectivity at base.  

 

SMART mobile data collection from a GPS enabled mobile device (e.g., smartphone or PDA) makes it 

possible to collect both observation and GPS data in a single unit. After a patrol returns to the office, 

the observation and GPS data are transferred to directly into the SMART database in a semi-

automated process.  Features of the system include:  

 

• Quickly record georeferenced — field data without the need for additional data entry steps  

• Standardised and streamlined data capture across site(s), eliminating the need for additional 

data processing after completion of field work  

• Instantaneously georeferenced database of field data  

• Capture of georeferenced photos — to validate field observations.  Photos are extremely 

useful for documenting wildlife, trends, and for providing evidence of wildlife crime for law 

enforcement activities  
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• Capture of important observations in photos while on patrol and save them with coordinates 

and important metadata  

 

SMART thus makes it possible to collect, store, communicate, and evaluate ranger-based data on 

patrol efforts, patrol routes, patrol results, observations, images, threat levels, illegal activities, 

wildlife, and management actions.  Combine the data collected by different teams to holistically 

understand where efforts should focus. SMART is a mobile data collection app combined with a 

powerful analysis and mapping interface designed for, and customizable by the local users1.  SMART 

helps ensure data accountability and reliability and optimizes data entry to improve field data 

collection and subsequent analysis.  It avoids the need to transpose data from hard copy to digital 

format, saving time and reducing the chance for errors.  The system can organize, map, and summarize 

data, but in addition the data is readily available and can be easily exported for external analysis.  It is 

anticipated that soon the system will include extensive data analysis capabilities with an interface to 

the R statistical package with an inbuilt and extensible SMART library of analytical functions.  

 

 


