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There would be little life without plants. Plants convert solar energy 
into chemical energy, which they and all animals then use to grow and 
reproduce. They absorb nutrients from the soil and air, which are then 

used to make wood, leaves, flowers and fruit. Plants are thus the primary 
producers of energy and nutrients for life on Earth. They produce oxygen 
too. Apart from providing us with sustenance, we use plants as a source 
of medicine and to supply materials to build our houses, cook our food 
and keep warm, and we exploit the fossilised remains of their predecessors 
turned, long ago and over eras, into coal, natural gas and other petroleum 
fuels. Plants help cool the earth and limit the degree of global warming by 
absorbing carbon dioxide.

The values of plants also change, even over short periods. At the turn of the 
twenty-first century, it was agreed that dense bush was a problem in Namibia, 
using terminology such as ‘bush encroachment’ and ‘invader bush’ to describe 
it. Now, dense bush has an economic value developed through charcoal 
and browse production, and perhaps in earning credit for its role in storing 
carbon from the atmosphere. Thousands of jobs have been created in Namibia 
from dense bush. Namibia has also developed ‘community forests’ to enable 
communities to manage their plant resources and to commercially harvest 
a variety of indigenous plant products – devil’s claw, marula fruit and oil, 
commiphora (omumbiri) resin, ximenia oil and !nara fruit, to mention a few. 

The pages ahead offer information on some of these important species, as 
well as on Namibia’s vegetation types, cover and biomass production, its plant 
diversity and richness and some of the factors that affect these, such as fire, 
climate and invasive plant species.

Plants in Namibia have a tough life! Evaporation is high, and rainfall is 
scarce and sporadic. Soils often lack moisture and nutrients. A few lucky 
plants live next to rivers or above groundwater within reach of their 
roots. For others, the best strategy is to lie dormant until rains allow them 
to grow and reproduce. Some lose their leaves, not attempting to retain 
moisture above ground, while others, such as these quiver trees, preserve 
water in succulent leaves and stems.

But most individual plants simply die after a short time. Their 
future lies in their genes wrapped in seeds hidden in the soil. This is the 
opportunistic strategy of these grasses that soften the landscape around 
Giant’s Playground near Keetmanshoop. They and many other ephemeral 
plants restrict life to short periods after good rain. Their seeds then 
germinate into new plants that grow, flower and produce new seeds to wait 
out the next dry years when living above ground is a challenge.

6VEGETATION
Namibia’s diversity 
and wealth of plants
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The types and abundance of vegetation in an area are 
largely determined by its climate, substrate and soils. The 
mix and wealth of plants, in turn, determine the products 
and services the vegetation offers and the profusion and 
forms of animal life it supports. Deciduous woodlands, 
for example, sustain forms of life different to those in 

Types of vegetation
grasslands, shrublands or floodplains. Having a knowledge 
of how vegetation varies from one place to another and the 
assemblage, structure and cover of plants found in various 
vegetation types is therefore useful. In pursuit of this, maps 
of vegetation at two scales are presented in the pages ahead: 
biomes and vegetation types. 

Welwitschia mirabilis, an enigmatic plant restricted to the Namib Desert 
in Namibia and Angola.

Aloe erinacea, the ‘spiny hedgehog’, is endemic to southern Namibia.

Bushman grass, the common name for a few Stipagrostis species, sprouts 
and matures within weeks after good rain.

!Nara plants (Acanthosicyos horridus) mostly grow in deep sand close to 
ephemeral rivers in the Namib Desert.

Lichens are not plants, but symbiotic composites of fungi and algae 
or cyanobacteria.

The camel-thorn (Acacia erioloba) is a prominent icon in arid landscapes 
in southern and western Namibia.
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6.01 Biomes in Africa1

Biomes are broad ecological units that share similar plant life, 

climate, soils, geomorphology and animal life. Africa can be 

divided into 13 biomes. North and south of the warm, humid 

and mostly forested equatorial central region, the biomes 

become progressively drier and the vegetation sparser with 

more deciduous, succulent and thorny plants, in line with 

decreasing rainfall and increasing evaporation. Generally, 

rain falls in the summer months – from April to October in 

the northern hemisphere, and from October to April in the 

southern hemisphere.

Biomes change quite sharply in far northern and far southern 

Africa. Both areas receive most of their rain in their winter 

months when evaporation is lower, which creates conditions that 

support distinct vegetation communities, respectively called the 

Mediterranean and Fynbos biomes. South Africa’s Fynbos is one 

of the world’s most diverse botanical areas, being home to about 

9,000 plant species. Most are endemic to this rich biome. The 

highlands in East Africa form the Montane Biome, which also 

supports a great diversity of plants and animals, many of them 

also endemic. Frequent fires, frost and grazing keep southern 

Africa’s Grasslands Biome free of woody plants.
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6.02 Biomes and vegetation types in Namibia2

Five of Africa’s 13 biomes are found in 

Namibia (figure 6.01); these five can 

be divided into 28 vegetation types. 

Two factors do much to determine the 

nature and boundaries of the biomes and 

vegetation types. First is the availability 

of water (which is largely an outcome 

of the competing effects of rainfall and 

evaporation), while the second is the 

type of soil. For example, Tree-and-

Shrub Savanna can be broadly divided 

into two biomes in Namibia, where tall, 

broadleaved trees predominate in the 

wetter and sandy northeastern parts of 

the country, and acacias dominate the 

more arid southeastern areas. Taller trees 

and shrubs give way to shorter shrubs 

in the even drier southern and western 

areas of Namibia. Similarly, only grasses, 

shrubs and small trees do well on the 

shallow soils that cover hills in the 

central, southern and western highlands. 

Few plants can root themselves in the 

shifting sands that make up much of the 

Namib Desert. Other more stable, stony 

or rocky parts of the Namib support 

various bulbs, herbs, grasses and small 

shrubs, while trees line ephemeral river 

courses that make their way westwards to 

the Atlantic Ocean.

Diverse communities of plants are 

supported by the Nama Karoo’s various 

soils and geological substrates. These 

include dwarf shrubs, succulents and 

perennial grasses, and taller shrubs and 

trees along ephemeral drainage lines. 

The great variety of plant species 

and subspecies – many of them endemic 

– found in the Succulent Karoo give 

this biome substantial importance for 

conservation. Succulents from diverse 

families are found in its many separate 

habitats, which include inselbergs, 

ranges of hills and plains of sand, gravel 

and gypsum.

Liambezi and the group of Omadhiya 

lakes are Namibia’s only freshwater lakes 

in the Lakes and Saltpans Biome, but there 

are many saltpans on the coastal plain and 

clustered around around Namibia’s largest 

pan, Etosha which covers some 4,800 

square kilometres. The few specialised 

plants that grow on the saltpans can 

withstand their very saline soils. 

Armoured crickets (also called koringkrieke or Gobabis prawns) cool themselves in the gentle wind 
blowing through the tips of this Damara milkbush (Euphorbia damarana), a plant restricted to 
northwestern Namibia. Its latex is extremely poisonous to many animals and bacteria, but oryx 
and black rhino readily feed on the plants.
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Vegetation type Dominant soils Dominant structure Dominant landscape

1 Central Desert Gypsisols and Calcisols Sparse shrubs and grasses Mainly Central-Western Plain

2 Northern Desert Various Sparse grasslands Mainly Central-Western Plain

3 Southern Desert Arenosols Grasslands and dwarf shrublands Namib Sand Sea

4 Succulent Steppe Mainly Leptosols and Arenosols Succulent shrubs Coastal Plain

5 Pans Mainly Solonchaks Pans and grasslands Etosha Saltpans

6 Central-Western Escarpment 
     and Inselbergs 

Various Varied shrublands and 
grasslands 

Central-Western Plain

7 Desert – Dwarf Shrub Transition Mainly Regosols and Leptosols Low shrubs and grasslands Coastal Plain, Nama Karoo Basin

8 Dwarf Shrub Savanna Mainly Regosols and Leptosols Low shrubs Nama Karoo Basin

9 Dwarf Shrub – Southern 
     Kalahari Transition 

Mainly Leptosols and Arenosols Grasslands and shrublands Nama Karoo Basin

10 Etosha Grassland and Dwarf 
      Shrubland 

Mainly Calcisols  Grasslands and low shrubs Kalahari Sandveld

11 Karas Dwarf Shrubland Leptosols, Calcisols and Regosols Grasslands and low shrubs Various

12 Northwestern Escarpment 
     and Inselbergs 

Mainly Leptosols Varied shrublands and 
grasslands 

Kaokoveld Hills

13 Central Kalahari Arenosols Open acacia woodlands Kalahari Sandveld

14 Cuvelai Cambisols and Calcisols Floodplain grasslands or 
woodlands 

Cuvelai 

15 Highland Shrubland Leptosols and Regosols Shrubs and low trees Khomas Hochland

16 Karstveld Calcisols and Leptosols Mixed woodlands Karstveld

17 Mopane Shrubland Mainly Cambisols Mopane shrublands and 
woodlands 

Kalahari Sandveld

18 Southern Kalahari Arenosols Open acacia woodlands Kalahari Sandveld

19 Thornbush Shrubland Mainly Cambisols and Regosols Acacia shrublands Mainly Central-Western Plain

20 Western Highlands Leptosols and Regosols Grasslands and scattered trees Various

21 Western Kalahari Arenosols Broadleaved woodlands Kalahari Sandveld

22 Northeastern Kalahari 
      Woodland

Arenosols Broadleaved woodlands Kalahari Sandveld

23 Northern Kalahari Arenosols Broadleaved woodlands Kalahari Sandveld

24 Okavango Valley Fluvisols and Gleysols Floodplain grasslands or 
woodlands

Kalahari Sandveld

25 Omatako Drainage Cambisols Floodplain grasslands or 
woodlands

Kalahari Sandveld

26 Riverine Woodlands and 
     Islands

Fluvisols Tall woodlands Kalahari Sandveld and 
Northeastern Wetlands

27 Zambezi Floodplains Cambisols and Fluvisols Floodplain grasslands Northeastern Wetlands

28 Zambezi Mopane Woodland Cambisols Grasslands or woodlands Kalahari Sandveld

6.03 Dominant types of soils (figure 5.01), structure of plants and landscapes 
         (figure 1.08) for Namibia’s 28 vegetation types

1 Central Desert 2 Northern Desert 3 Southern Desert 4 Succulent Steppe
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5 Pans 6 Central-Western Escarpment 
      and Inselbergs 

7 Desert – Dwarf Shrub Transition 8 Dwarf Shrub Savanna

9 Dwarf Shrub – Southern 
     Kalahari Transition 

10 Etosha Grassland and Dwarf 
      Shrubland 

11 Karas Dwarf Shrubland 12 Northwestern Escarpment and 
      Inselbergs 

13 Central Kalahari 14 Cuvelai 15 Highland Shrubland 16 Karstveld 

17 Mopane Shrubland 18 Southern Kalahari 19 Thornbush Shrubland 20 Western Highlands

21 Western Kalahari 22 Northeastern Kalahari Woodland 23 Northern Kalahari 24 Okavango Valley

25 Omatako Drainage 26 Riverine Woodlands and Islands 27 Zambezi Floodplains 28 Zambezi Mopane Woodland
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6.04 Land cover3

The mapping of vegetation types is one way of reflecting variation 

in plant life. There are other ways too, for example by mapping 

plant production (pages 176–181), endemic plants and floristic 

areas (pages 173–175) and land cover. 

Assessments of land cover over large areas are made using 

satellite images. There are many such assessments, as any internet 

search will demonstrate. All have strengths and weaknesses. 

Perhaps the best one for Namibia was produced recently using 

images captured by Sentinel satellites of the European Union’s 

Copernicus Programme. This is shown here, but it too has 

inaccuracies. The extent of croplands is exaggerated in this set of 

land cover data, which serves as a reminder to check the accuracy 

of the many sets of mapped and other data now available on the 

World Wide Web. With few exceptions, publicly available data 

have reliable and useful aspects, but also unintended errors.

Despite these weaknesses, the map here accurately shows that 

much of Namibia is covered by bare ground in the most arid 

areas, and bush and shrubs in the remaining semi-arid areas. In 

the northern regions there are significant areas of woodland, and 

cultivated land that has been cleared of woodland and bush. 

The starkest changes in land cover are often in 
farmland. This is where, for example, adjoining 

areas have been cleared for crops or used for 
grassland pastures (right half of photo), or allowed 

to become densely bushed (left). 



Succulent plants are found in many different forms, like the small Conophytum ricardianum (left) and the large Aloe gariepensis (right).

The genus Arthraerua is endemic to Namibia and its only species, 
A. leubnitziae, occurs in the central Namib.

The endemic geophyte Rhadamanthus namibensis survives dry years as an 
underground bulb and appears above ground only after good rainfall.

Plant richness, endemism and floristic groups4

For the most arid country in sub-Saharan Africa, Namibia has 
a surprising number of indigenous plants in a large variety of 
families, genera and species. Over 4,000 species, subspecies 
or varieties of plants are known so far, and  new research 
will add more. The largest families are the grasses (Poaceae, 
387 species), daisies (Asteraceae, 384 species), legumes 
(Leguminosae, 324 species), vygies and their allies (Aizoaceae, 
234 species) and the oleanders (Apocynaceae, 166 species). 
Many of them are endemic – species that only occur here. Our 
endemic flora is thus also rich and diverse, consisting of at least 
660 species, subspecies or varieties. About another 400 species 
extend just over the borders into adjacent and localised areas 
in South Africa or Angola.

Namibian plants have many different growth forms varying 
from upright trees (almost 300 species) to about 500 species of 
succulents of all shapes and sizes, and more than 300 species of 
geophytes which are generally only seen after rain. Namibia’s 
plants are a valuable resource with local uses known for more 
than 1,000 species. More than 500 listed species are protected 

by legislation – Namibia’s Nature Conservation Ordinance 
4 of 1975 and Forest Act 12 of 2001, and the Convention 
on International Trade in Endangered Species of Wild Fauna 
and Flora, CITES – while 48 taxa have been provisionally 
evaluated as ‘threatened’ using criteria of the International 
Union for Conservation of Nature (IUCN).

Namibia is fortunate in having comprehensive inventories 
and collections of plants that provide basic information on the 
distribution of its flora. The maps in figures 6.05–6.07 show 
the numbers of plants recorded in quarter-degree squares, each 
of which covers an area of about 25 x 25 kilometres, while 
the map in 6.08 provides an analysis of plant distributions. 
Only higher plants (spermatophytes, gymnosperms and 
angiosperms) have been included in figures 6.05–6.08 because 
information on the distribution of lower plants (mosses, ferns, 
etc.) is inadequate. Gaps on these maps may be due to the 
absence of certain plants or to a lack of research in those areas. 
These maps can be useful in highlighting areas where more 
information is needed.
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6.05 Plant diversity

Areas with the highest number of species are dispersed 

throughout the country, often in localised areas where several 

different habitats are found close together, or in areas of 

transition between major habitats or climates. Many of these 

areas are associated with highlands or isolated hills because of 

their varied microhabitats (relief, slopes, soils and rocks). The 

Namusberge north of the Orange River between Oranjemund 

and Noordoewer provide a good example of this where the plains 

lead into mountains, fog penetrates up into the valleys and rain 

may fall in any month. 
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Mountains, such as the Namusberge in southern 
Namibia, provide many microhabitats for a 

variety of plants.
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6.06 Endemic plant diversity

As is the case elsewhere in the world, Namibia’s endemics are 

most abundant in areas associated with variations in altitude, 

substrate or topography, which provide numerous microclimates. 

Highlands of importance for endemic plants include the 

Brandberg, Khomas Hochland, Karas Mountains, western 

escarpment, and the numerous inselbergs in the southwest. Many 

endemic plants are also associated with a specific or isolated 

substrate, such as the limestones of the Otavi–Grootfontein–

Tsumeb hills or the granites of the Brandberg. 

Some endemic species are widespread, but others occur in very 

limited areas (figure 6.07). Certain life forms of endemics may be 

concentrated in particular areas too. For example, the endemics 

of the southwestern parts of Namibia are mainly succulents while 

further inland, east of the Huns Mountains, endemic dwarf shrubs 

are more common. The Kaokoveld is the only area in Namibia 

with a few endemic trees. 

Some localised endemics prefer specific 
substrates, such as the aquatic Chamaegigas 
intrepidus that occurs only in seasonal pools 
on granites.

This endemic bulbous plant (or geophyte) 
Ammocharis deserticola, was described only 
recently and is limited to a small area in the 
central Namib.

Kirkia dewinteri is one of the few endemic trees 
found in the northwest of Namibia.
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6.07 Localised endemic plant species

This map shows the number of endemic species that occur 

in no more than two adjacent quarter-degree squares. These 

endemic species have extremely localised distributions, 

usually occur in small numbers and are adapted to the specific 

environmental conditions in these areas. They therefore have 

particular conservation value. The majority are found in 

western Namibia, but also in the central regions associated 

with high elevations.
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The localised endemic Hibiscus discophorus occurs only in the 
central highlands.

Hermannia merxmuelleri is confined to the Brandberg.
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6.08 Floristic groups

The geographic distributions of many unrelated plant species 

overlap in ways that suggest that they share similar origins, for 

example having evolved at similar times or in similar areas and/or 

environmental conditions. Most of Namibia’s 4,000 plant species 

can be classed into nine floristic groups, each with a similar 

evolutionary history. These floristic groups differ from those of 

vegetation types (figure 6.02) in which plants share ecological 

requirements and growth forms. Each floristic group has plants 

endemic to it, as well as species that occur only here and then 

outside Namibia. The grouping of plants in the cream-coloured 

area of the map has yet to be understood. 

Up to 200 species co-occur in the Welwitschia Desert group, 

over 150 in the Southern Succulent Desert group and at least 

100 species are confined to the Huns–Orange group. Evidence 

suggests that the Huns–Orange group contains the oldest flora of 

Namibia (from more than 20 million years ago) followed by the 

Welwitschia Desert (17 million years ago). 

Certain plants in Namibia also occur, or have close relatives, 

in separate populations in eastern southern Africa and northeast 

Africa. The same is true for many animals, such as oryx and 

ostriches. All these organisms were probably once continuously 

distributed between these areas. 

Barleria solitaria forms part of the 
Welwitschia Desert floristic group.

Succulent species, such as 
Hartmanthus pergamentaceus, 
are part of the Southern Succulent 
Desert floristic group.

Indigofera merxmuelleri is found in 
the Huns–Orange floristic group. 

Tribulocarpus dimorphanthus 
is closely related to plants that 
occur in both southwestern and 
northeastern Africa.
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Plants use minerals, water and solar energy to grow and produce 
leaves, roots, wood, fruit and seeds, and in so doing provide 
various resources and services for people, animals and the 
environment. Plant productivity is thus vital. It is measured to 
assess and understand how it varies across Namibia, as well as 
from month to month and from one growing season to the next. 
The maps presented here illustrate these kinds of variation.

Plant productivity5

Factors that influence plant productivity include soil, 
climate, herbivory, disease, fire and even the concentration 
of atmospheric carbon dioxide. Some of these factors, such 
as rainfall and fire, vary from one season to the next, and are 
being altered by human activity through new land uses and 
global atmospheric changes.  
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6.09 Plant productivity in five seasons

Each map shows the cumulative plant growth in a season that 

extends from July in one year to June in the following year, thus 

encompassing Namibia’s seasonal summer rains. Together, these 

five maps illustrate how productivity varies between particularly 

dry (bad) seasons (2002/03, 2015/16 and 2018/19), an average 

season (2005/06) and a bumper wet season (2010/11). 

Even in bumper seasons, plant production in Namibia, especially 

in the most arid western, central and southern areas, is much 

lower than in most parts of Africa south of the Sahara. This is a 

direct consequence of limited rainfall, high evaporation and low 

soil fertility in much of Namibia.
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        productivity and seasonal rainfall 
        in Namibia’s five major biomes6

Direct links between rainfall and plant production are normally 

obvious to everyone in Namibia. Seasonal measures of rainfall 

and plant production often confirm the relationship when 

the two measures are correlated, as shown in these graphs. 

Sometimes the relationship is weak or not clear, however. This 

may happen when substantial falls of rain occur at widely 

spaced intervals or are concentrated into short periods. Plants 

then benefit little from the rain, either dying off between spells 

of rain or withering away when good rains are not followed by 

further falls. Or good rain may fall late in the season when cold 

conditions inhibit plant growth.

These graphs do, however, highlight seasons and periods when 

vegetation production was either higher or lower than normal. 

During the 20 years between 1999/00 and 2018/19, production 

was low up to 2004/05, and then again between 2015/16 and 

2018/19. Much greater plant production was measured between 

2005/06 and 2011/12. The graphs also show how both plant 

production varies little in the driest areas of Namibia, in particular 

in the Nama Karoo and Succulent Karoo biomes.
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The map above is too small to show small patches 
of higher production, such as in the riparian 

woodlands of ephemeral rivers. The example 
shown here is the Auob River at Gochas. Likewise, 
low plant production in degraded areas around the 

country is often too small and inconspicuous to 
show on a map of that scale.
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6.11 Average seasonal plant productivity, 2000/01–2018/19

The highest biomass production is in the northeast, especially in 

dense woodlands in Zambezi, Kavango West and Ohangwena. The 

savannas of the Karstveld on and around the hills in the Tsumeb–

Grootfontein–Otavi area also produce substantial biomass. Plant 

productivity declines southwards and westwards as one might 

expect with decreasing average rainfall (figures 3.07 and 6.10).

Other characteristics of plant productivity are also evident. 

Very little grows in saline soils, such as those west of Etosha Pan. 

Plant productivity is also low in the densely populated Cuvelai 

drainage basin north of Etosha Pan; here, woodlands have been 

mostly cleared and the area consists of saline grasslands, oshana 

watercourses and vegetation grazed short by the high density 

of livestock. Similar degradation and low plant productivity is 

apparent around the town of Rundu and along the Okavango 

River and the road southwest of Rundu. 

There are also distinct differences in plant productivity 

between vegetation types. For example, biomass production 

changes abruptly between Northeastern Kalahari Woodland and 

the Cuvelai, and between the Southern Kalahari and Karas Dwarf 

Shrubland boundaries, mainly due to soil differences (compare 

figures 5.01 and 6.02). Black areas on the map show where 

terrestrial plant production is absent (large saltpans) or areas that 

remain flooded for extended periods, such as dams, perennial 

rivers or areas of the Zambezi floodplains.
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6.12 Variability in seasonal plant productivity, 2000/01–2018/19

Measured as the coefficient of variation, this map shows the 

degree (expressed as a percentage) to which plant productivity 

fluctuates from ‘normal’ or average. Variation is lowest 

at opposite extremes of productivity: in the northeastern 

woodlands where productivity is relatively high every year and 

in the Namib Desert where productivity is relatively low, even 

when there is rain. The greatest variation in plant productivity 

from season to season is along the western escarpment, the 

southern areas of Namibia and in the Central Kalahari and 

Southern Kalahari vegetation types in the southeast. Throughout 

Namibia, the production of grass cover is more variable than 

that of cover produced by trees and shrubs because the growth 

of grass is more dependent on recent rainfall than that of woody 

plants. For this reason, grassland areas show more variability 

than adjacent areas of woodland.

Too often and too long, desperately dry conditions persist, seemingly with no end or change in sight (left). But then the rains arrive, bringing about dramatic 
changes (right). The transformation seen here near Omaruru does not happen to this degree every year, nor everywhere. Much depends on rainfall to stimulate 
seeds to germinate, and to sustain the plants as they grow, flower and produce more seed. The most productive years are the consequence of frequent falls of 
rain spaced over two or three months, whereas falls of rain in the least productive years are too small or too infrequent, or come too late in the season. 
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6.13 Variation in seasonal grass growth over 17 years7

This graph provides an example of the 

variation in grass growth on a farm in 

Erongo Region where plant production 

is highly variable. The standing crop of 

grass measured at the end of each season 

varied 15 fold from less than 60 kilograms 

July August September

January February March

6.14 Average monthly variability in plant production, 2000/01–2018/19

Plant productivity varies a great deal 

within a season. Most of Namibia gets 

its rainfall in the second half of the 

summer, and so January, February and 

March tend to be the most productive 

months, in stark contrast with July to 

October when little plant growth takes 

place. At the start of a new season, plant 

growth is first evident in the northeast in 

November, especially in areas dominated 

by trees and shrubs which produce leaves 

at this time. The northeast is also more 

likely to receive rain earlier (figure 3.08), 

which would stimulate the growth of 

annuals. The eastern parts of the Zambezi 

floodplains have new plant growth in June 

and July, when floods subside but the soils 

still hold water.



VEGETATION  |  181

per hectare in the driest 2015/16 season 

to more than 900 kilograms per hectare in 

2010/11 when rainfall was plentiful. This 

illustrates the tremendous variability that 

grazing animals and farmers must cope 

with from season to season. Browsers, 
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which feed on shrubs and trees, are also 

challenged during poor rainfall seasons 

when deciduous trees and shrubs are 

leafless for a longer period during the dry 

season. Herbivore carrying capacity (i.e. 

the land’s ability to support herbivores) 

October November December

April May June

is therefore not constant, but varies from 

year to year. Farmers thus need to be 

prepared to respond to low production 

seasons in a timely fashion by selling 

stock, moving animals to areas with better 

grazing or providing feed to animals. 
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Namibia is renowned for its savannas, but many of 
them no longer have the open expanses of grassland that 
characterise true savanna. Dense bush has taken over. Such 
bush encroachment is common in savannas in many parts 
of the world, and here in Namibia impenetrable thickets 
are predominantly formed by indigenous, and often thorny, 
species – Acacia mellifera (black-thorn acacia), Acacia reficiens 
(red umbrella-thorn), Colophospermum mopane (mopane), 
Dichrostachys cinerea (sickle-bush), Rhigozum trichotomum 
(three-thorn rhigozum), Terminalia prunioides (purple-pod 

Woody plant cover and bush encroachment8

terminalia) and Terminalia sericea (silver terminalia). The 
southern and western areas of Namibia have fewer encroaching 
species – mainly the black-thorn acacia and three-thorn 
rhigozum – unlike the northern and central areas where large 
areas can be covered by up to five of these species. But not 
all bushy areas are encroached, and working out which bush 
densities are natural and which are not is a challenge. Another 
challenge is deciding what to do with encroached areas: should 
one clear the bush to recover grasslands, and/or generate 
income by harvesting the bush sustainably, for example?
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6.15 Woody plant cover, 20169

Woody plant cover can be estimated from various kinds of 

satellite imagery to provide measures of bush and tree density. 

Woody plant cover across the country is shown in the map, while 

the graph next to the legend shows the area of ground in square 

kilometres with different percentages of cover. 

The highest woody plant densities are found in the 

northeastern half of the country. Here woody plants cover 25 per 

cent or more of the ground, in some areas exceeding 50 per cent. 

In more sparsely vegetated areas, woody vegetation covers less 

than 25 per cent of the ground. Close to half of Namibia (45 per 

cent) effectively has very little woody cover (less than 10 per cent). 

About a fifth of the country (20 per cent) has cover of between 30 

and 40 per cent, and 12 per cent of Namibia has woody cover of 

40 per cent and more.

Woody plant cover or density and bush encroachment are not 

equivalent. Many places naturally have dense cover and have been 

like that for centuries. Conversely, some areas that supported few 

woody plants are now covered by dense thickets. This is termed 

‘encroachment’ when it is due to disturbance, or it could be called 

‘thickening’ if the change is due to natural processes.
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6.16 Average changes in woody plant cover each year, 1984–201810

This measure of change in woody cover was generated by comparing 

satellite-based measures called enhanced vegetation indices (EVIs) 

in 2018 with those measured 34 years previously in 1984. This 

difference was divided by 34 years to give an average change per 

year. Large areas of Otjozondjupa, Omaheke, Khomas, Kunene, 

Ohangwena and Zambezi have more woody cover than before (green 

areas). To what extent this increase is unnatural encroachment is not 

known. Likewise, it is not known how much of the increase is due 

to the growth and thickening of pioneer bushy plants and how much 

might be due to the growth and expanding canopies of woodlands. 

The latter possibility may hold true in certain areas in Zambezi.11

Large areas now have less bush cover than before (red areas), 

the most visible being in southern and northwestern Namibia. 

What caused these losses is not known, but the clearing of fields 

for smallholder crop production (page 250) probably led to the 

widespread losses of woodland in the central-northern areas.

Between 300,000 and 450,000 square kilometres 
of land in Namibia are considered to be bush 
encroached to some extent.12 This is largely 
a condition caused by human interference 
through the suppression of bushfires and from 
inappropriate rangeland management practices 
that have caused overgrazing. Increased levels 
of carbon dioxide in the atmosphere also 
promote bush growth. Encroachment creates 
several environmental and economic problems. 
The quality and quantity of grasses decrease, 
which reduces the carrying capacity of land for 
grazing animals, thus reducing agricultural and 
environmental productivity. Landscapes become 
monotonous, biodiversity decreases and wildlife is 
harder to see, thereby reducing the ecological and 
tourism value of the land. Hydrological studies 
have shown that bush encroachment negatively 
affects our groundwater resources as bushland has 
significantly higher rates of evapotranspiration 
than savanna. 
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Bushfires have always been a natural occurrence in Namibia, 
and in much of Africa. However, several factors result in 
fires having a large, probably unnatural impact on natural 
vegetation, especially in the northeast. First is the frequency 
of fires, with many areas burning in more years than not. 
This gives plants, and especially tree saplings, little chance 
to grow or recover. Second is the intensity of fires, which 
kills many plants and wild and domestic animals. Third, 
is the timing of the fires. The great majority of Namibian 
fires are started by people, and usually outside periods of 
the year when lightning would naturally ignite fires. Fourth, 
few fires in communal areas are controlled. Individual fires 

Bushfires13

can thus spread far, especially during the driest and windiest 
times between August and October, reducing large areas to 
ashes – areas that were not intended to burn when the fires 
were set. 

Most fires are on communal land – especially in the 
northern regions – where large areas of forest and woodland 
are destroyed where hot fires occur frequently. These areas 
then become bush encroached. By contrast, few fires burn on 
freehold land. Indeed, the absence of hot fires over decades has 
led to bush encroachment on many freehold farms. Some areas 
of Namibia thus burn too fiercely and often, others would 
benefit from periodic intense fires.
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6.17 Fire frequency, 2000–2018

This map shows the number of years that areas in Namibia burnt 

over a period of 19 years. The highest frequencies of burning 

were in Zambezi, Kavango East and Kavango West. Within those 

regions, areas that burnt most often were those where there were 

relatively few livestock and, as a result, had greater amounts of 

dry grass available to burn. 
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6.18 Proportions of each region that burnt with varying frequency, 2000–2018

The highest frequencies of burning were 

in Kavango East where 43 per cent of the 

region burnt 10 or more times during the 

19-year period. In other words, nearly 

half of that region burnt in more than 

half of the years analysed here. Equivalent 

frequencies of burning occurred over 28 

per cent of the region in Zambezi and 14 
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1
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July
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August

November–March

April–June

Peak fire months

per cent in Kavango West. Only very small 

proportions of Oshana and Otjozondjupa 

were so frequently burnt. 

6.19 Maximum interval between fires, 2000–2018

This map provides a measure of the time 

that plants can escape being burnt by 

successive fires. Areas where intervals are 

short are those where vegetation has little 

chance to recover before it is burnt yet 

again. Young trees are killed most easily 

by intense heat since their protective bark 

is thin and poorly developed. Saplings in 

the northeastern areas therefore seldom 

have enough seasons between fires to 

grow to a size and height that gives them 

a chance of surviving. Pioneer shrubs 

then progressively dominate frequently 

burnt woodlands with little opportunity 

for long-lived hardwood trees to recover 

or re-establish.

6.20 Timing of bushfires, 2000–2018

The great majority of bushfires in Namibia 

occur between July and October, with most 

in August and September. On average, 

burns start earliest in Zambezi where 

August is the peak month. September is 

the peak fire month in most other areas, 

although bushfires in the south and west 

are most likely in October. 
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6.21 Fire intensity, 2000–2018

The hottest, most intense fires largely occur in the communal areas 

of Otjozondjupa, northern Omaheke, Kavango East and eastern 

Kavango West. Other localised areas where fires are intense are in 

Etosha National Park, the southern parts of Omusati and Oshana, 

and north of Mpungu Vlei in Kavango West. Relatively few people 

and livestock live in these areas, and so there are comparatively 

large amounts of dry grass to fuel hot fires. The frequency of fires 

(figure 6.17) perhaps also plays a role, such that areas that burn 

most often have less intense fires, on average, because less plant 

material accumulates to fuel the fires. Conversely, fires may be 

extremely hot and destructive where fires are infrequent. 
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6.22 Density of fire ignitions, 2000–2018 

Although much of the northeast burns each year, most fires are 

started in relatively small areas, such as those in northeastern 

Otjozondjupa, eastern Bwabwata National Park and on the 

eastern floodplains of Zambezi Region. Fires started in these areas 

probably burn relatively small areas, whereas many of those set in 

other regions burn larger areas.



VEGETATION  |  187

Frequent fires gradually kill many trees. This happens in an unexpected 
way. Prevailing winds from the east often cause small piles of dry leaves 
to collect on the leeward (west) side of a tree. When next there is a fire, 
the leaves burn away some of the bark at the base of the tree. Shallow 
scars thus form in which even more leaves can accumulate over the next 
season. They then burn, leaving bigger, deeper scars, such as the one 
shown here. With time, so much of the tree’s trunk is burnt that it simply 
dies or falls over. 

Single fires can rage for days and burn hundreds of thousands of hectares, 
especially during windy periods in years when good rain has produced 
an abundance of grass to fuel dry-season fires. The dark scar in the image 
is the area burnt by one large fire over 11 days in Etosha National Park 
between 6 and 16 June 2012. Another fire in Etosha in September 2011 
started on a nearby farm and then burnt 370,000 hectares, killing at least 
60 giraffes, 30 rhinos and 11 elephants.14 

Fire has a severe impact on nutrient cycling, in causing the loss of 
carbon and nitrogen to the atmosphere. Almost one third of carbon 
dioxide emissions released by grass in the world are produced by fires in 
African savannas.

Dense, dry grass cover generally fuels intense fires. When fanned by 
wind, flames may rise and burn the canopies of trees, leaving a stark 
landscape of skeletons. Some trees, such as mopane, eventually recover 
by producing new coppiced growth. But many other trees simply die after 
being hit by a fire.
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The productivity of large areas is lost to encroaching bush 
(page 183) and to clearing for crops (pages 250–251). Alien 
plant species cause similar losses. By definition, alien plants 
do not occur naturally in Namibia; they are not indigenous, 
and have been introduced by people, either deliberately 
or accidentally. Alien species can be benign, but some are 
harmful by invasively spreading over large areas, usually to 
the detriment of indigenous plants and natural habitats. Not 
all alien plants are invasive, and many beneficial ones have 

Invasive alien plants15

been introduced, including food plants and ornamentals. 
No-one knows the number of alien plant species in Namibia, 
but at least 220 species have become naturalised, meaning 
that they propagate themselves without assistance from 
people.16 While most of these plants are harmless, at least 60 
species have become problematic and a variety of invasive 
aliens occur in almost every corner of Namibia. Records of 
alien plants in Namibia far under-represent their number 
and extent. 

Alien plants thrive and spread if they are suited to Namibian conditions, often because the pests, diseases and competitors that control their natural 
viability in their countries of origin are not present here. As a result many outcompete, displace and smother indigenous plants. They form thick stands 
that animals cannot move through. Others are poisonous or have thorns on which animals are impaled, such as the kingfisher (top right). Where invasive 
plants invade agricultural land, they deplete nutrients in the soil, and take time, labour and money to remove, such as the cacti (top left). Not only does 
the land lose productive value, but alien plants also use large quantities of water, invade watercourses and interrupt the natural flow of water, as do these 
prosopis trees clogging the Olifants River east of Uhlenhorst (above).
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6.23 Habitat-transforming alien plants

At least 27 species can form stands so 

dense that no indigenous plants can 

grow there and animals cannot pass 

through them. Many of these species 

are associated with water. The worst of 

these species are Madagascar rubber vine 

(Cryptostegia grandiflora), various cacti 

(Cactaceae) and Prosopis species, such as 

those in the image at the bottom of the 

opposite page.
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6.24 Distribution of the Madagascar rubber vine

A protected indigenous tree (Cyphostemma currorii, kobas) is invaded and smothered by rubber 
vine. This could happen to indigenous woodlands. Note the great numbers of seed pods.

Madagascar rubber vine (Cryptostegia 

grandiflora) was recently introduced 

as an ornamental plant. It climbs over 

any support, thus smothering trees, and 

produces small seeds with long silky hairs, 

which are blown far from the parent plant. 

It is found in all towns from Windhoek 

northwards, and has been planted on many 

farms and lodges, from where it is now 

spreading into the wild. In Australia, where 

it has also been introduced, it has smothered 

and killed vast areas of forest and pasture, 

and choked waterways. The plant prefers 

areas that receive more than 400 millimetres 

of rain per year, and could potentially 

damage Namibia’s northern woodlands. 
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6.25 One cactus, many cacti!

Native to arid parts of the Americas, about 

22 species of cactus are now invasive in 

Namibia, many having been deliberately 

planted by well-meaning people who want 

‘water-wise’ plants. Unfortunately, many 

cacti spread to form dense, impenetrable 

mats with vicious thorns. Animals that 

pass by become impaled on the thorns; the 

thorns also stick in the throats of livestock, 

preventing them from feeding. The seeds 

of cacti are spread far from the parent 

plants by birds and baboons that eat the 

juicy cactus fruits, and the stems or ‘pads’ 

root where they drop. In South Africa, vast 

tracts of farmland have been lost to cacti 

at  huge economic cost through land loss 

and control. Many species are spreading 

rapidly in Namibia, thus posing a serious 

threat to our indigenous vegetation and 

land potential.

Boxing-glove cactus (Cylindropuntia fulgida 
var. mamillata) covers much of this area.
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6.26 Water-demanding alien plants

Three alien aquatic species are found 

in Namibia’s perennial rivers, of which 

Kariba weed (Salvinia molesta) is the 

most problematic. About 20 other 

species are associated with watercourses 

(ephemeral and perennial) and water 

points, three of which – prosopis (also 

called mesquite), gumtrees (Eucalyptus 

species) and pepper trees (Schinus molle) 

– consume excessive amounts of water. 

Prosopis has choked some of Namibia’s 

eastward- and southward-flowing rivers. 

Aliens such as Madagascar rubber vine 

and lantana (Lantana camara) block 

animals’ access to water. 

Other aliens associated with streams and rivers include: Mexican poppy (Argemone ochroleuca, middle left); castor-oil bush (Ricinus communis, middle 
right); lantana (Lantana camara, bottom left); downy thorn-apple (Datura innoxia, bottom right). All of these species are poisonous, and can form dense 
stands that exclude native plants. They also invade disturbed areas. 

There are three species of prosopis in Namibia; 
Prosopis glandulosa is most common. Prosopis 
trees were introduced to Namibia from the 
arid Americas for shade and fodder. Although 
drought-tolerant and nutritious, they use a lot of 
groundwater and have invaded pans and rivers 
such as the Fish, Nossob and Orange. They 
outcompete indigenous riverine trees by depriving 
them of groundwater and, in places, they have 
completely choked the riverbed. Livestock eat the 
pods, which helps spread the seeds.
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6.27 Invaders of disturbed lands

More than 30 alien plant species 

have invaded disturbed lands such as 

roadsides, kraals, water points and 

overgrazed or cleared areas. Of these, 

about 15 are crop pests. 
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6.28 Poisonous alien plants

Nearly 20 species of invasive alien plants 

are poisonous to humans, livestock or 

other animals. As the map shows, they 

are widespread across the country, and 

should be eradicated. Many of them are 

associated with riverine habitats. 

Invasive alien plants in Namibia should be eradicated. This can be done by manual or mechanical clearing, which is the method used to clear 
and produce charcoal from prosopis (left). Cacti are also cleared manually in Windhoek (second from right), but this is time-consuming and 
can disturb the soil. Using chemicals is expensive and can be detrimental to non-target plants and other organisms. One natural control agent of 
invasive cacti has been used in Namibia for some time. Three more were released in 2019, and measures have been put in place to monitor their 
spread and effectiveness. Using natural animal pests of invasive species requires careful research to ensure that the introduced pest will not also 
attack indigenous plants. In Namibia, the salvinia weevil (Cyrtobagous salviniae) has been used to control Kariba weed (Salvinia molesta) in the 
northeastern rivers (right). The small beetle eats the growing tips of this highly invasive waterweed, which is native to Brazil. Left unchecked, the 
weed forms dense mats in slow-moving water, shading submerged plants and reducing water quality. 

Smelter’s bush (Flaveria bidentis) typically 
invades agricultural and disturbed areas.

The wonderboom (Leucaena leucocephala) 
is poisonous, highly invasive and spreading 

fast throughout Namibia.
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Many of Namibia’s plants contain 
ingredients that have medicinal, cosmetic 
or nutritional value. In recent years there 
has been a drive to commercialise some 
of them to generate additional income, 
especially for women in rural areas who 
are traditionally the custodians of plants 
and best know their uses. Exports of 
the plant products have benefited from 
growing global demands for sustainable 

Namibia’s green gold17

natural ingredients, particularly in 
medicinal and cosmetic products. As 
a result, trade in various indigenous 
natural products has expanded from raw 
products at informal markets to products 
specially prepared and packaged for the 
national and international markets. 

Challenges in this sector include 
accessing international markets, 
maintaining sustainability and supply 

6.29 !Nara

!Nara (Acanthosicyos horridus) is a thorny 

bush that bears melons and is endemic to 

the Namib Desert. The melons are large, 

round and pale green with spines. Inside 

the fruit is a mass of watery, yellowish pulp, 

which is aromatic and sweet, and contains 

of the products, and improving the 
expertise of producers, processors 
and local product developers. At 
the forefront of Namibia’s trade in 
indigenous natural products are various 
plant oils – marula, !nara, ximenia and 
commiphora – dried devil’s claw and the 
morama bean. Several other species have 
high commercial potential, for example, 
Kalahari melon-seed oil and manketti oil. 

many nutritious seeds. The plant is restricted 

to sandy desert and is usually found at the 

base of dunes; the greatest concentration 

of !nara is in the delta of the Kuiseb River. 

The !nara is extremely valuable to Topnaar 

(or ≠Aonin) people residing in the area. 

Products from !nara are largely traded 

within Namibia. Seeds extracted from the 

fruit are sold for consumption or to local 

manufacturers who produce a cold-pressed 

fine virgin oil which is used in a variety of 

natural cosmetic and food products. 

6.30 Devil’s claw

Devil’s claw is the most established 

commercial natural product of 

indigenous plants in Namibia. 

Harpagophytum procumbens and H. 

zeyheri grow mostly in deep Kalahari 

sands in many parts of southern Africa as 

a perennial prostrate vine emerging from 

a taproot with lateral storage tubers. 

It is these storage tubers that have the 

highest concentrations of harpagocide, 

the compound responsible for the plant’s 

well-known efficacy in treating arthritis 

and rheumatoid arthritis. Namibia is 

the largest supplier of devil’s claw to the 

international market.
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6.31 Marula

The marula (Sclerocarya birrea) is a 

large, single-stemmed tree with grey, 

mottled bark and a wide, spreading 

crown, iconic of the open woodlands in 

northern Namibia. It is a hardy survivor 

of very dry periods. The tree produces 

fruit about the size of a plum, which has a 

leathery skin that turns yellow when ripe. 

Traditionally, marula fruit is used to make 

juice ‘oshinwa’ and a fermented drink. 

Oil is also extracted from dried kernels. 

Nowadays, kernels are sold to cooperatives 

or private buyers and cold pressed to 

make marula oil. Most cold-pressed virgin 

marula oil is exported to Europe for the 

personal care and cosmetic industry. 

6.32 Sour plum

Sour plum (Ximenia americana) trees and 

shrubs occur extensively across northern 

Namibia. The seed oil has long been used 

as a traditional emollient and for hair care. 

It is also used to soften leather and the San 

reportedly use it to oil and maintain their 

bows. Ximenia oil has attracted interest 

due to its anti-ageing properties, and has 

been shown to be an effective treatment 

against dry skin. Namibia is the main 

producer and exporter of ximenia oil, but 

production has been difficult to sustain, as 

fruiting is sensitive to frosts and bushfires, 

among other factors. 
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6.33 Omumbiri

Locally known as omumbiri, 

Commiphora wildii produces the 

preferred resin that Himba women 

traditionally use for perfume. The trees 

are found locally in Kunene Region, and 

women have been harvesting exuded 

amber-coloured resin from these plants 

for generations. The first commercial 

harvest of resin was sold on international 

markets in 2007. The essential oil is 

extracted locally at a processing facility 

in Opuwo, and is then sold to local and 

regional cosmetics manufacturers, and to 

international buyers. The supply chain in 

Namibia is well organised and is managed 

through the conservancy and community 

forest programmes.

6.34 Morama bean

Also known as the gemsbok marama or 

morama bean, Tylosema esculentum is a 

high-value perennial species that produces 

a large woody tuber below the ground 

and a prostrate vine above. The plant 

grows in sandy tropical regions of eastern, 

central and southern Africa. The seeds (or 

beans) are an excellent source of high-

quality protein, and have potential to 

improve nutrition in Namibia and other 

arid countries. Products from the morama 

bean include cooking oil, cosmetic oil, 

butter, high-protein flour and canned 

morama beans.



Key points

•	 For such an arid country, Namibia has a surprising number 
of plant species in many different forms. Over 4,000 
species, subspecies or varieties of plants are known so far. 
The largest families are the grasses, daisies, legumes, vygies 
and oleanders. 

•	 Among other growth forms, there are about 300 tree 
species, 500 succulents and more than 300 geophytes. 
Local uses are known for more than 1,000 species. More 
than 500 species are specially protected by legislation. 

•	 Namibia has at least 660 endemic plant species, subspecies 
or varieties, and about another 400 near-endemic species. 
Many of the endemics occur in the southwestern Succulent 
Karoo biome and in various highland areas.  

•	 The five biomes in Namibia can be divided into 28 
vegetation types. The dominant types, densities and 
structure of the plants are largely determined by the 
availability of water and the type of soil. As average annual 
rainfall decreases from the northeast to the southwest, and 
soil quality declines, trees with broad leaves give way to 
trees with small leaves, tall trees give way to small trees and 
to shrubs, which in turn give way to dwarf shrubs, hardy 
bulbs, succulents, annual herbs and quick-growing grasses 
in the most arid, stony environments.  

•	 Variation in plant production during the year is driven 
by changes in temperature, humidity and day length, and 
especially by the timing and amounts of rain that fall. 
The highest production is between December and April 
over most of the country. From one year to the next plant 
production, like rainfall, varies enormously. The areas with 
the greatest variation in plant production are those that 
receive between 100 and 350 millimetres of rain per year 
on average. 

•	 Plant production is also affected by fire, particularly in 
northeastern Namibia where large areas frequently burn. 
For example, 43 per cent of Kavango East burnt ten or 
more times during a 19-year period, which gives trees 
little chance to recover, especially if the fires are intense. 
Most fires burn between August and October when people 
intentionally set them to clear land or for other purposes. 

•	 Large areas of Namibia have become covered by dense 
bush, often described as bush encroachment. In contrast 
to areas that are burnt too much, bush encroachment 
is mainly due to a lack of fire on farms that have been 
managed for livestock production. In recent decades, 
farmers increasingly clear bush to restore pastures for 
livestock, or to harvest for charcoal production. 

•	 At least 60 alien plant species have become invasive. They 
outcompete and displace indigenous plants depleting 
meagre supplies of water or nutrients. They can form dense 
and impenetrable thickets, interrupt water flow in rivers 
and streams, and harm animals. 

•	 In addition to the ecological and agricultural values of 
plants, certain indigenous plants also have commercial 
value. The nutritional, cosmetic or medicinal properties 
of some of these plants – usually recognised through 
local use, knowledge and cultural value – are now being 
put to commercial use as the global demand for natural 
products grows.
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