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IIInnn ttt rrr oooddduuuccc ttt iii ooonnn    

The main objective of SDP3 was to distinguish between the short-term effects of 
variable rainfall and climatic conditions and the long-term degradation of rangeland, 
biodiversity and land productivity. This issue arose from the United Nations 
Convention to Combat Desertification (1994) and Namibia’s Programme to Combat 
Desertification (Napcod). 
 
While aid agency representatives see the north western landscape of Namibia as 
being devastated by overstocking and overgrazing and as suffering from a loss of 
biodiversity, local farmers tend to believe that the next rainfall will solve all such 
problems. In fact, the area has been far more intensively farmed in recent years as a 
result of population pressure pushing farmers onto lands that were formerly used 
only occasionally for agriculture. SDP3 also aimed to increase participant’s 
understanding of the relationship between climate variability and potential livelihoods 
in arid environments. 
 
The SDP3 examination of the soils, grasses and woody vegetation in different areas 
did not indicate conclusively that long-term degradation was occurring but it did show 
the effects of recent low rainfall. Although the question of whether or not 
desertification was taking place, was not resolved, it is clear that natural resources 
are becoming less available on a per capita basis. The reasons for this could be 
related to the pressure of growing human and animal populations, 
underdevelopment, poverty and communal land tenure, all of which contribute to 
poor land and resource management. 
 
Culturally the local people are very attached to livestock husbandry and are less 
interested in adapting alternative income-generating activities such as tourism and 
poultry-raising. SDP3 recommended that education and training be carried out to 
provide people with the necessary skills and information to help them to solve the 
issue of dwindling resources. The findings of SDP3 were published as an Occasional 
Paper and are integrated into the Programme to Combat Desertification. 
 
SDP3 formed the basis of SDP4 to take the enquiry further. The results of SDP3, a 
project emanating from the National Desertification Workshop earlier in the year, 
contributed to Namibia’s Programme to Combat Desertification as well as furthering 
the understanding of decreasing productivity. When the observations of SDP3 and 4 
were compared, the immense variability of rainfall in arid Namibia was highlighted. 

   

TTThhheee   hhh iii sss tttooorrr yyy    

The north western part of Namibia (Erongo and Kunene regions) is widely considered 
to have been a focal point of human movements in the pre-historic era. The 
inhabitants were either purely hunters or hunter gatherers and almost certainly 
nomads. Since German colonisation, the area has a long-standing history of 
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agricultural development. First the Khoi-Khoi people (the Zwartboois) settled at 
Okambahe where the nearby Omaruru River had an abundance of water and wildlife. 
Their settlement attracted Damara people who had moved away from the Erongo 
mountains because of ill-treatment by the Hereros and who settled on the opposite 
bank of the river. A severe drought forced all but a few Damaras to flee the area and 
they were prevented from returning by the Hereros who had moved in, in their 
absence. 
 
Finally after intervention by the colonial authorities the Damaras were allowed to 
return and they were given the Okombahe reserve as a sign of appreciation for their 
refusal to join the 1904 Herero rebellion against the Germans. They followed the 
example of the Hereros and became cattle and goat farmers. By 1913 their stock 
reserve already numbered 2 800 head of cattle and 2 000 head of small stock. In 
1918 the Otjihorongo reserve, where about 250 Herero were already living, was 
officially proclaimed.  
 
Under communal tender the Okombahe and Otjihorongo reserves were thriving milk-
producing areas supplying the Omaruru Creamery from 78 dairies and 130 milk 
separating centres. However, the pioneering agricultural activity of both groups of 
Okombahe immigrants was cultivation in the Omaruru River, which depended entirely 
on the amount of rainfall received in any given year. Otjihorongo has always had a 
high population of goats and the human population in the reserve increased ninefold 
to 2 240 people in 1957. 
 

 
Erongo Region in relation to Namibia 

 
After cessation of Namibia to South Africa in 1919, the South African National Party 
Government continued to discharge its indigent whites into Namibia until 1954. 
Several farms in the study area were fenced off for private use. In the early sixties 
the farms that had been given to whites were bought back by the government and let 
out for emergency grazing on a monthly basis. In 1962-63 the government 
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transformed them into communal land that comprised Damaraland, on the 
recommendation of the Odendaal Commission of 1963/64. The willingness of the 
authorities to part with the land attests to the unfitness of this area for sedentary 
farming practices. 
 
Nomadic pastoralism is still practised in this region, however this practice is slowly 
being halted by provision of uninterrupted water supplies from boreholes. Efforts are 
now geared towards helping people find alternative means of generating income and 
tourism is a new but rapidly growing industry in the area. 
 
The growing population demands and extracts ever more from the land and natural 
resources, as people’s expectations grow with their swelling numbers. This has 
reached serious proportions and vast tracks of land have either been deforested, 
bush encroached, eroded or polluted by salinisation. These are processes that 
ultimately manifest themselves in land degradation and loss of productivity, a 
situation commonly referred to as desertification.  
 
Participants at an initial workshop on desertification in Namibia could give no definite 
accounting of whether or not such degradation exists in Namibia and they agreed on 
a number of goals and objectives for the Namibia Programme to Combat 
Desertification (Napcod). Among these were: 
·  the need to conduct an appropriate interdisciplinary research programme 

·  the provision of appropriate education and training according to needs at all 
levels. 

This study fits neatly into the framework as it aimed to gather vital information on 
desertification while providing research training, albeit on a small scale, to Namibian 
university students 
 

TTThhheee   sss tttuuuddd yyy    

The suite of data collected during each component of this study, both biophysical and 
socio-economic, allowed the SDP to build an impressive combined data set on a 
number of sites. This ecosystem approach to the problem proved to be 
advantageous for two reasons: 
·  There were essentially no other data on this area from which students could build 

testable hypotheses  
·  Desertification is a complex problem and needs to be tackled from different 

angles. 
 
Unfortunately SDP results were limited by the short time available for the individual 
component studies and the time of year during which they were conducted. Thus the 
data were limited and have more value as a model for future studies. While the report 
has its limitations, it does highlight the complex and multi-disciplinary nature of 
desertification. 
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SSSooo iii lll    ccchhhaaarrraaaccc ttt eeerrr iii sss ttt iii cccsss    uuu nnndddeeerrr    ddd iii fff fff eeerrreeennn ttt    ggg rrraaazzziii nnn ggg    rrr eeeggg iii mmmeeesss       

Whether or not rangeland degradation has occurred is still a controversial issue in 
arid and semi-arid environments. This is mainly because there is no standard 
definition of degradation and no clearly defined biological and physical indicators 
exist by which degradation can be measured and defined across all systems. 
 
Apart from climate, soil is the most important factor in any type of natural resource 
based land use. Productive soils should be fertile and thus capable of providing all 
essential elements i.e. water, air and nutrients for plant growth in the proper 
amounts. Soil quality can be directly affected by humans.  
 
In livestock farming areas overstocking is often the worst resource management 
problem, resulting in overgrazing, trampling and other related problems. Not only is 
the vegetative cover removed but a loss of topsoil and its many essential nutrients 
may also occur through erosion, which can be exacerbated by climatic factors such 
as episodic rain and windstorms as well as extreme climatic fluctuations. 
 
Annual rainfall in the study area varies between 100mmm and 150mm and is not only 
variable but also highly unreliable. The increased pressure on the area by a growing 
population and unrestricted movement could lead to the depletion of the limited 
resources and ultimately can result in land degradation and desertification. This 
component study focussed on soil characteristics under different grazing intensities 
and varying distances from boreholes. Sampling was done in the southern Kunene 
and Erongo regions which are covered by mainly sandy and silty loam soils. 
 
Three different sampling sites were used.  
·  Piosphere* sites in which sample sites were chosen at intervals of 1km starting 

from the borehole to 3km distant.  

·  Grazing sites, which were chosen to provide a comparative analysis of soil 
properties in areas exposed to different grazing pressures and 

·  Garden sites – to provide information on potential soil-related limitations to 
gardening e.g. low nutrient levels or high salinity. 

* a piosphere is a zone of attenuating animal impact away from a given water point 

 
 
 
 
 
 
 
 
 
 
 
 

Piosphere sites 

·  Slightly acidic soils on the sites away from the 
borehole should not limit nutrient availability. 

·  Higher levels of nutrients at the borehole may 
be a result of manure and urine and could 
cause the high salinity near it. 

·  Lack of plant growth at the borehole may be 
caused by trampling and lack of water. 
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The interesting results from the borehole 
study indicate that the immediate vicinity of 
boreholes could be used more efficiently 
under proper management, which could 
include the control of movement and 
grazing of animals near the boreholes. 
 
Although silty soils showed high nutrient levels, it appears that other factors such 
water infiltration and availability or salt accumulations limit plant growth. The 
apparent stronger resilience of sandy soils to grazing pressure, suggests that 
management of these soils may be easier than that required for silty soils. 
 
Taking into account recent lack of rain and the marginal differences between sites 
with different grazing pressures, it is difficult to determine whether degradation has 
taken place based on soil data alone. This topic needs further study particularly on 
the availability of nitrogen. Any further studies of this kind should be broadened to 
include more regions of the country. 
 
This study suggests however, that it is feasible to use soil characteristics  as a 
parameter for determining the extent of environmental degradation in semi-arid and 
arid rangeland ecosystems. In particular, there is some evidence that a correlation 
exists between grazing intensity and soil quality. 
 

BBBooo tttaaannn iii cccaaalll    cccooommmpppooosss iii ttt iii ooonnn    aaannnddd    ppp rrroooddduuuccc ttt iii vvv iii ttt yyy    uuunnndddeeerrr    ddd iii fff fff eeerrreeennn ttt    ggg rrr aaazzziii nnnggg    

ppprrreeesss sssuuurrreeesss    

Soil degradation is partially dependent on the type and quantity of vegetation cover, 
which in turn is influenced by both land use management and climate. In north 
western Namibia (a semi-arid area) drought may influence the appearance of the 
vegetation cover, causing the landscape to look bare and degraded. However, after a 
good rainy season if the seed bank is intact, the vegetation cover could return to a 
pre-drought state. It is therefore important to consider both long and short term plant 

Grazing sites 

·  There was no difference in soil 
quality of sandy sites despite 
different grazing intensities. 

·  Significant differences occurred 
between the loam sites. 

·  There were also marked differences 
between the sandy and loam sites. 

·  Lack of vegetation and low soil 
productivity suggest the presence of 
other limiting factors at loam sites, 
such as lack of water infiltration and 
availability. 

·  It appears that it would be easier to 
restore conditions on sandy soils 
mainly because of the poor structure 
of the silty soils. 

 

Garden sites 

·  Two of the sites have the potential to become 
saline and one site was sodic, which could 
limit productivity. 

·  It would not be possible to rehabilitate the 
sites without sufficient water and rehabilitation 
would be temporary. 

·  It may be possible to extend the productivity of 
the gardens by growing salt tolerant crops – 
also a temporary measure. 
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parameters. This component study examined standing species composition and 
productivity at the start of the rainy season. 
 
The vegetation decreases progressively with the rainfall, from east to west. It is 
characterised by Acacia spp., dry perenial grasses, Commiphora spp., Sterculia spp., 
Boscia spp., Euphorbia spp., and Colophospermum mopane. In addition there are 
linear oases of ephemeral rivers with Acacia erioloba and Faidherbia albida, which 
support man, livestock and wildlife. After rain events numerous annual species add to 
the spectrum but in the dry season the land in many parts looks barren with the only 
vegetation being Mopane trees. These areas are highly vulnerable to wind and water 
erosion due to a lack of herbaceous ground cover. 
 
The plentiful wildlife in the area is decreasing as a result of increasing population 
pressure and lack of systematic livestock management. This area is too limited to 
sustain high human, livestock and wildlife numbers without being degraded. The 
objective of this study was to determine whether vegetation degradation had 
occurred at eight sites representing the two common soil types (sandy and silty loam) 
and on which different levels of grazing intensity occurred. Biomass and biodiversity 
were used as indicators of the plant community degradation status. 
 
 

 
 
 
The percentage of ground cover, plant biomass and species richness was low for all 
sites as can be expected at the end of the dry season. While most of the sites did 
have trees, shrubs and grass, in seven of the eight sites Geigeria ornative (a plant 
that indicates high level grazing pressure) was also present. On one site there was 
no vegetation at all in one quadrat, the grass on the entire site was grazed down to 
ground level and the shrubs Osteospermum sp. and Indigofera sp. had no leaf cover. 
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The trees, mainly Terminalia sp. and Acacia senegal also looked heavily browsed. At 
the borehole we observed no herbaceous vegetation but there was a high number of 
Acacias, especially A. tortillis. 
 
The objective of this study to use plant communities as indicators of degradation in 
the region was based on the concept that a plant community is strictly associated 
with particular environmental conditions and therefore its presence is indicative of the 
existence of these conditions. Associated with demographic change in a community 
are fluctuations in plant biomass, productivity and species numbers. A decrease in 
these values occurs in Namibia during the dry seasons and during drought years. If 
during this time the pressure through grazing and human impact increases, it may 
reduce the ecosystem’s resilience. 
 
The presence of G.ornativa at all sandy soil sites seems to attest to high if not 
unsustainable levels of grazing. The plant is an annual serotinous plant which 
remains visible for years after its active period and is a toxic pioneer species that 
spreads quickly in overgrazed land to the disadvantage of other plants. Good grass 
cover on one of the sites, despite high numbers of G.ornativa and the presence of 
unbrowsed mopane seedlings, indicates that the site may have been overgrazed 
during the drought in 1992 but that good rains (150mm) the previous season had 
allowed the veld to recover to a certain extent, proving that there was still resilience 
and it was not yet desertified. 
 
The presence of increased woody vegetation on some sites could also indicate 
overuse. Through overgrazing, the grass cover is reduced and water and minerals 
can leach down to the roots of woody species, reducing the availability of these 
resources for grass seeds. This indicates that biomass alone may not be the best 
indicator of range degradation. 
 
The study suggests that soil type plays an important role in the relative impact of 
grazing and vegetation removal. Silty sites exhibited substantially more evidence of 
degradation, erosion, crusting and complete loss of ground cover than sites with 
sandy soil.  
 
The main vegetation differences at the eight sites seemed to be due to both soil type 
and grazing pressure. Finer textured soils like the silty loam may be more productive 
than a sandy soil when adequate water is available but the area with these soils is 
very sensitive to grazing impacts which can easily lead to erosion. Sandy soils may 
be easily changed by management practices towards woody communities. However, 
the resilience of the system on sandy soils following high grazing pressure seems to 
be better than that of silty loam. More data is needed from other years and seasons 
to confirm the results found in this study. 
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TTThhheee   eeefff fff eeeccc ttt    ooo fff    rrr aaannnggg eeelll aaannnddd    mmmaaannnaaaggg eeemmmeeennn ttt    ooonnn    sss ooo iii lll    ppp rrr oooddduuuccc ttt iii vvv iii ttt yyy ;;;    (((uuu sss iii nnnggg    ppp lll aaannn ttt    

gggeeerrrmmmiii nnnaaattt iii ooonnn    aaannnddd    ggg rrrooo www ttthhh    rrr aaattteeesss    aaasss    aaa   mmm eeeaaasssuuu rrreee   ooo fff    sss ooo iii lll    ppp rrroooddduuuccc ttt iii vvv iii ttt yyy )))...   

In this component of the study, plant germination and early plant growth were 
measured in soils collected from the study sites and the results were used as 
indicators of soil productivity. The experimental hypothesis is that the rate of seed 
germination and early plant growth is directly related to the degree of land 
degradation and trampling. 
 
Preliminary germination trials of the garden grass Kikuyu and a wild grass species 
were carried out to determine the percentage germination and germination rate for 
each species. 
 
Soil samples from each site were divided into 12 pots and the pots were arranged in 
a completely randomised block design. Twenty five seeds were planted in each pot 
at a depth of 1cm. The pots were watered daily with deionised water applied by 
spraying them to simulate rainfall. Seeds were considered to have germinated when 
a plumule emerged above the soil surface. 
 

 
 
 
 

Seed germination at heavily (MOS and OM) moderately  (MON) and lightly grazed (OT) sites 

 
Seedlings of the grass Stipagrostis spp. and an unidentified dicotyledon were 
observed in some pots two days after planting. These seeds were present in the soil 
and were not the experimental plants. The Kikuyu seeds started germinating on the 
third day after planting for all but two sites. Rate of germination differed more than 
50% between the highest and lowest germination rate of the various sites. 

MON =     ,  MOS = X, OM = ÷÷ , OT =  
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Discussion on this component of the project included the following results: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
All indications from this study of soil productivity point to the existence of 
desertification, or the active operation of the processes that may culminate in 
desertification. The mathematical results may not always show significant differences 
in these trends but their ecological basis and implications are clear. A slight 
difference in annual production may culminate in critical differences over the years. If 
less and less vegetation grows to produce seeds and bank them in the soils, the 
accumulated effect over time might be the disappearance of those species from that 
area. 
 

Germination: 
·  The wild seedlings that germinated in some samples indicate the presence of a 

viable seed bank in those soils. These thus represent a potential indicator of 
rangeland quality. The lack of comprehensive plant identification hindered a 
complete appraisal of rangeland through germination studies 

·  As the seeds were homogenous the soil properties should have played a major 
role in the germination differences 

·  The different soils showed profound difference in their ability to retain water, as 
water moves freely and quickly through porous sandy soils and much more slowly 
through silty soils. The latter formed a crust after watering, which also slows 
water infiltration. Compaction in combination with silt and crusting can prevent 
germinating seeds from breaking through the soil surface. 

 

Biomass production: 

·  Unlike germination, the production 
of biomass by plants is more a 
function of soil fertility, nutrient 
composition and availability, rather 
than water uptake 

·  Nitrogen in the soil collects during 
the dry, unproductive season and 
is released on first watering. 
Microbial activities consume 
nitrogen under good soil moisture 
conditions and thus watering of the 
plants could have leached the 
mineral, accounting for the 
generally decreasing biomass over 
time in the experiment. 

 
 

Relative Growth Rate (RGR): 

·  RGR is basically a measure of the 
incorporation of nutrients into plant 
material. The trend of decreasing RGR 
observed over time for the sites may be 
due to changes in soil nutrient 
availability and increased competition 
from microbes. 

·  As there were no nematodes or termite 
activity at one site, this could have 
caused a depletion of nutrients in the 
soil. 

·  One site showed a negative result in the 
third week that may have been caused 
by the high growth rate initially, which 
depleted the nutrients by the end of the 
experiment. 

·
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SSSeeelll eeeccc ttteeeddd    sssooo iii lll    fff lll ooorrraaa   aaannn ddd    fff aaauuunnn aaa   aaasss    iii nnnddd iii cccaaatttooo rrr sss    ooo fff    bbb iii ooo ttt iii ccc    iii nnn ttteeeggg rrr iii ttt yyy    

Indicator species have been used for decades as a convenient assay of 
environmental conditions. The ideal biological indicator would distinguish natural 
compared to anthropogenic variation. Biota are good indicators because they 
integrate cumulative effects and temporal variations. The departure of ideal biological 
indicators from their pristine condition would be correlated with a certain degree of 
degradation. Soil biotic communities are responsible for the decomposition of organic 
matter involved in many aspects of nutrient cycling and help develop and maintain 
pore spaces through which gases and water flow. 
 
Nematodes are a diverse group of roundworms that occur worldwide and were 
included in this study component. Under normal conditions they are abundant 
inhabitants of the soil and play a role as primary consumers, thus helping to supply 
energy for the soil ecosystem. Due to their generally ubiquitous presence, a lack of 
nematodes could indicate land degradation. 
 
Termites consume a wide variety of dead or living plant material as well as fungus, 
humus and dung. Termite activity in an environment indicates active cycling of 
nutrients. Thus an absence of nematodes and termites and lack of a viable seed 
bank could indicate land degradation, especially if there is a simultaneous decrease 
in all three. 
 
The same sandy and silty sites were used as for the other studies in this project. Soil 
samples were collected and inorganic particles were removed, while organic particles 
were examined under a stereo-microscope and grass seeds were counted. Termite 
activity was determined by direct observation on site and given a qualitative rating. 
Nematodes, seed banks and termites were chosen as biological indicators of 
degradation because of their roles in ecosystem functioning. 
 

Grazing intensity classification and termite activi ty at each of the eight sites 

Size Grazing Intensity 
Classification 

Termite* 
Activity 

1 Low ++ 

2 Low + 

3 Moderate + 

4 High ++ 

5 Very high + 

6 High - 

7 Very high -- 

8 Very high + 

* ++ = high termite activity 
   +  = moderate termite activity 
    -  = low termite activity 
    -- = no evidence of termite activity 

 
Although it is not possible to determine conclusively whether the indicators chosen 
were appropriate for determining the extent of rangeland degradation in this region, 
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they did have some correlation with grazing pressure. The study sites exhibited 
different levels of degradation which could be explained primarily by differences in 
human and animal impacts rather than natural occurrences. The results that 
emerged for all three indicators generally supported other measures of degradation 
in the study. There were smaller or non-existent seed banks in soils from apparently 
overgrazed sites compared to those believed to have lower grazing pressure. The 
same was true for termite activity. 
 
The nematode data was not as well correlated with other degradation parameters as 
were the seed banks and termite activity. However, all but two sites followed the 
pattern observed by the other two variables. The apparently anomalous results for 
the two sites could reflect a real lack of correlation between nematodes and 
degradation in these systems. Conversely it could be due to unknown factors at 
these two sites or unknown sampling errors. Further research is needed to clarify the 
suitability of nematodes as indicators in this system. 
 

RRRaaannnggg eeelll aaannnddd    ddd eeeggg rrraaaddd aaattt iii ooonnn    aaannnddd    mmmaaannn aaaggg eeemmmeeennn ttt    oooppp ttt iii ooonnnsss    uuu sss iii nnnggg    ttt hhheee   iii nnn ttt eeeggg rrraaattteeeddd    

sss yyysss ttt eeemmm   fff ooo rrr    ppp lll aaannn ttt    dddyyynnnaaammmiii ccc sss    

Inappropriate land use practices and policy, increasing population and demand for 
land as well as unfavourable climatic conditions play a prominent role in rangeland 
degradation within the study area. This component of the study explores the 
usefulness of a newly developed ecological model, integrated  system for plant 
dynamics (ISDP), in the development of sustainable rangeland management in 
communal areas within these regions.  
 
Ecological rangeland models have been used extensively around the world and can 
provide a simplified interpretation of the condition, function and dynamics of 
rangeland ecosystems. They often help integrate purely scientific research with 
socio-economic degradation in a given rangeland. 
 
The ISDP model (a computerised system) elucidates a degradation gradient based 
on biophysical data, which is used to assess the extent of degradation in a given 
rangeland. 
 
Current sedentary subsistence farming systems practiced in the Kunene and Erongo 
regions (as opposed to earlier nomadic pastoralism), appears unsustainable due to 
factors such as increased human population pressure, inappropriate national policies 
and land use practices, lack of coordinated donor aid, as well as poor natural 
resource management strategies. These factors are exacerbated by episodic drought 
events and extremely low and variable rainfall. 
 
This study component assessed the ecological condition of the rangelands within 
north western Namibia using biophysical data collected in the field and the ISDP 
model. The objectives of the study were not only to assess the rangeland condition 
but also to determine the grazing capacities and propose possible management 
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options for the area based on this model. This study served as a trial for the ISDP 
system’s applicability to Namibia’s communal rangelands. 
 
 The degradation gradient established with an ordination module, the Degradation 
Model construction module, was based on quantitative biophysical data recorded 
from the field. Species identification, especially after a long period of grazing after the 
last rains was extremely difficult. Moreover, it is normal that unpalatable vegetation is 
more dominant during the dry season, compared to the growing season. 
Consequently, the date set had to be augmented by published data and prior 
knowledge of the area, which was then used in the qualitative condition assessment. 
 
The qualitative condition assessment used information on species composition, 
species frequency and percentage of bare ground from the field as well as published 
information to build a theoretical grazing gradient. Two sites could not be analysed as 
there was no vegetation.    
 
Qualitative condition assessments                                           

Site Utilisation level Veld condition Confidence level 

1 Overgrazed 50.9% 51.3% 

2 Overgrazed 48.8% 62.2% 

3 Severely overgrazed 40.1% 75.0% 

6 Severely overgrazed 40.1% 75.0% 

4 Severely overgrazed 40.1% 74.0% 

 
The predominance of Geigeria, presence of invasive bush species and the total 
absence of early palatable sprouts at several of the sites, indicate rangeland 
degradation. The identified rangeland degradation was also supported by other 
component studies within this project. The qualitative analysis revealed that the most 
lightly grazed study sites would be considered “overgrazed” and the other sites 
designated as either “severely overgrazed” or “degraded beyond their resilience 
barrier” by the model. 
 
A grazing capacity module was constructed for two sites. The module is designed to 
be communal farming specific so that it avoids expensive and difficult information 
gathering procedures and evaluation. It uses simple database inputs such as 
community stock number at a given time, fodder consumption rates and the surface 
area of grazing land available to the community. The low wildlife numbers, infrequent 
attack by insects and slow decomposition rate has negligible effects on the rangeland 
dynamics, thus it can be assumed that livestock consumption plays the dominant role 
in vegetation consumption in the area. The worst case scenario (insufficient rainfall) 
suggested that the stock numbers in the area should be reduced by 15 640 large 
stock units (LSU) or 104 788 small stock units (about 84% of the large stock numbers 
in the area) to reach the ideal stocking rate of 270ha/LSU. 
 
Due to the low and variable rainfall, episodic droughts and the present state of 
rangelands in the area, opportunistic management should be re-emphasised i.e. 
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seizing opportunities and avoiding hazards. The ISPD system proved to be a 
potentially useful tool in rangeland assessment in Namibia and could encourage 
community participation. This would create a sense of ownership and potentially 
easier acceptance of changing land use and management practices. The authors of 
ISDP recommend the development of a database on long-term grazing trials as the 
most ideal situation for this form of rangeland monitoring. 
 
The ability to identify, estimate and even prevent ecological degradation is a major 
concern in rangeland science today. The ISDP model has the ability of working within 
very limited financial resources and baseline information. The immense potential of 
providing simple yet reliable results makes the ISDP system a useful research and 
decision support in Namibia’s efforts to combat desertification. 
 

CCCuuu rrr rrr eeennn ttt    lll aaannn ddd    uuusss eee   aaannnddd    lll oooccc aaalll    pppeeerrr ssspppeeeccc ttt iii vvveeesss    

This study component attempted to ascertain current land use in the region in order 
to assess human impact or contribution to desertification. Information was gathered 
through interviews with local farmers and agricultural extension officers as well as by 
consulting relevant literature and through direct observation. Interviews were 
conducted in six very dry areas with sparse vegetation. 
 
The study identified three primary areas of concern regarding current land use and 
local perspectives in the regions. 
·  Demographic influences 

·  Land use and resource management 

·  Water availability 
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Demographic statistics of interview sites, by villa ge 

Village Number of 
households 

Number of large 
stock 

Number of small 
stock 

Number of 
boreholes 

Otjivero 11 880 2 000 2 

Okaumbaaha 21 200 2 500 – 3 000 1 

Ozondati 36 70 for one 
household 

50 for one 
household 

1 

Onverwag Not asked 1000 1000 1 

Losberg 7 32 for one 
household 

151 for one 
household 

1 

 
It is clear that governmental policies have affected farming systems in these regions. 
Where in the past, one farm belonged to one person, many people are now sharing 
the resources under communal farming practices. The increase in human and stock 
numbers in conjunction with climate change, make sustainable land use decisions 
and management difficult. 
 

Demographic influences 
·  Demographics in the region have shifted with governmental changes over the years. 

·  During colonisation in the late 1800s, indigenous populations were settled in native 
reserves which people were not allowed to leave without the permission of welfare 
officers. 

·  In 1948 the Chief Native Commissioner prohibited the addition of new stock to prevent 
overstocking. According to historical information, grazing was considered satisfactory 
from 1949 through 1956. 

·  Fluctuations in stock numbers over the year were the result of variously, drought, 
disease and immigration. 

·  Today, most of the land within these regions is communally held. The division of the 
agricultural sector into commercial and communal areas has continued to have a 
significant effect on the demographics of the regions. In communal areas the 
movement of people in and out of the areas is not formally monitored or controlled. 

·  Farmers reported that the lack of a policy on settlement results in an uncontrolled influx 
of people into villages, which leads to overpopulation and overstocking and prevents 
the use of sustainable management of resources. 

·  Approximately 50% of the farmers interviewed had lived in their villages for more than 
30 years, while the rest had been there since at least 1980. 
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With the evidence of these current land use problems and their impact on land 
degradation, it is advisable for farmers to diversify their activities. However, because 
of the cultural importance associated with livestock, shifting to alternative economic 
uses will take time. Much work still needs to be done to create national awareness 
about desertification. There is a need to design a sustainable approach for land use 
practices specific to the conditions in these regions and it is hoped that with the 
establishment of Napcod, research and training in this field will occur in the near 
future. 
 

Land use and resource management 
·  There are few controls in place 

regarding land use and resource 
management. Stock grazes where 
they can find fodder and no land is set 
aside to be used during drought 
events, as it was in the past. There are 
also no longer limits to the amount of 
stock one person may graze on the 
land. 

·  During droughts, farmers use road 
corridors, ephemeral rivers or 
occasionally rent grazing land from 
commercial farmers. The government 
subsidises a portion of these rental 
fees and at times provides the 
communal farmers with supplementary 
fodder. Some farmers also reported 
problems with wildlife, particularly 
elephant damage to gardens and 
water pumps. At present the 
government is assisting communities 
to transport rocks to build walls around 
their water installations. 

·  Most of the farmers interviewed were 
financially dependent on their 
livestock, which is marketed only when 
really necessary to provide cash for 
school fees, food and medical 
expenses. The farmers’ herds form an 
integral part of their social and cultural 
lives. 

 

Water availability 
·  Boreholes, windmills and dams 

were cited as the major 
sources of water for all users. 

·  Low availability and lack of 
access as a result of the 
decreased water table were 
identified as major problems in 
the area. 

·  During wetter years, natural 
springs provided an important 
source of water but these dried 
up in drought years and the 
quality of the underground 
water near them deteriorated. 

·  Farmers said they had major 
problems with boreholes and 
claimed poor maintenance by 
the Directorate of Water Affairs 
exacerbated this. 

·  The absence of any land and 
resource use rights was felt by 
the communities to be 
detrimental to land 
management practices, as they 
had no control over their own 
water points. Neighbouring 
farmers can and do bring 
livestock to boreholes in other 
villages. 
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TTThhheee   eeecccooonnnooommmiii ccc sss    ooo fff    aaalll ttt eeerrrnnnaaattt iii vvv eee   rrr eeesss ooouuu rrr ccc eee   uuusss eeesss       

The challenge of sustainable development is to allow people to maximise their long-
term resource use for their own benefit and for that of future generations. In this 
component study of possible alternative land uses, data was gathered through 
interviews, observations, group discussions and questionnaires. 
 
The uncontrolled movement of people and livestock in search of better grazing and 
water sources has led to a decrease in the productivity of the land. A critical 
evaluation of potential, economically viable land use alternatives is needed to help 
address these problems.  The goal is to adapt human activities to changing climatic 
and environmental conditions. This is not easy as livestock farming is an integral part 
of the communities’ lives. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tourism 

·  There are a number of tourist 
facilities in the area covering a 
range of services 

·  Tourism appears vital to the 
area because it employs a fair 
number of local people and 
gives them skills which could 
prove useful in undertaking 
new tourism ventures. 

·  Tourism also contributes to the 
economic growth of the region, 
thereby raising living 
standards. 

Arts and Crafts 

·  The arts and crafts centre 
in Khorixas is a community 
based project supported by 
the Save the Rhino Trust.  

·  The centre opened only 
nine months ago but profits 
are gradually increasing 

·  The crafts centre has 
proved that locally made 
items from natural products 
or waste can provide 
employment and income for 
the local population. 

Gardening 

·  A few individuals have vegetable gardens for own use or for marketing 
on a small scale, although lack of water and poor managerial skills 
affect productivity. 

·  Sponsored community gardens in Okombahe failed because some 
people did not have the expertise to run them efficiently. The manager 
is now encouraging enthusiastic individuals to work the gardens with 
greater success. 

·  Salinity of soils because of irrigation also leads to lower productivity 
and soil degradation. 



 18 

 
 
 
Economically viable alternative 
resources are not fully exploited in 
this area. This could be due to 
prevailing cultural trends or a lack of 
knowledge, or both. The marginal 
productivity of livestock is 
deteriorating because of pressure on 
the land and competition for forage 
areas. Foremost is the need to 
improve the level of education about 
alternative uses and their benefits, 
by disseminating information on the 
topics and providing education about 
the long-term economic benefits of 
applying these alternative practices. 
 

   

TTThhheee   iii mmmpppaaaccc ttt    ooo fff    gggooo vvveeerrrnnnmmmeeennn ttt    pppooo lll iii ccc iii eeesss    ooonnn    lll aaannnddd    

This component of the study examined the historical background and government 
policies that affect land use practices in the regions by interviewing local and national 
government officials and inhabitants and studying pertinent historical documents 
 
As part of an increase in environmental awareness worldwide, the Namibian 
government has encouraged an environmental awareness campaign and an 
environmental research programme through Napcod. Human activities are a major 
factor contributing to land degradation, thus it is important to understand what role 
policy plays in influencing and combating desertification. Some land policies which 
were implemented in Namibia before independence are still in existence. Policy can 
act as a support for sustainable land management and as an aid to reduce the 
current trend towards desertification. 
 
Evidence suggests that government land and resource policies sometimes conflict 
with traditional survival strategies. For example the drilling of boreholes as a drought 
relief measure has disturbed traditional transhumance patterns encouraging 
settlement and subsequent overgrazing. If communal resources are to be conserved, 
appropriate policies must be developed that link traditional farming strategies with 
sound resource management. 
 
A lack of policy on settlement has brought a considerable amount of uncontrolled 
communal movement, as the search for green pastures continues to be the struggle 
of the farmers. 

Alternative farming 

·  Poultry farming would be an 
important source of protein and 
manure and chicken droppings can 
also be used to produce a 
nutritious cattle fodder. 

·  Game farming can lead to 
harvesting for consumption or for 
tourist viewing purposes. Skins can 
be used to produce leather 
products. 

·  While a substantial amount of 
training and expertise is needed to 
practise these alternatives, they 
could be viable as they do not 
require much water. 
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Immediate solutions to some problems experienced in the Erongo and Kunene 
regions may be addressed by the reduction in stock numbers to suit the land 
available, improvement of extension services (particularly borehole maintenance) 
and the control of human movement. However, in the long term current policy and 
policy development need to be evaluated in the light of regional resources and their 
related appropriate land use systems. In short, any land use policy evaluation, 
development and implementation should be regionally based and multi-sectoral in 
approach. 
 

SSSDDDPPP   rrr eeecccooommmmmmeeennnddd aaattt iii ooonnnsss    fff ooo rrr    ttt hhheee   NNNaaattt iii ooonnnaaalll    PPPrrrooogggrrraaammmmmmeee   ttt ooo    CCCooommmbbb aaattt    

DDDeeesss eeerrr ttt iii fff iii cccaaattt iii ooonnn    

The following suggestions are based upon experiences gained by students and staff 
during interviews with community members, extension personnel and other people 
living in the area. The ideas represent the combined efforts of the students and staff 
as they discussed the most appropriate approach to helping prevent further loss of 
productivity in this arid area. 
 
Raising awareness of responsibility and functions o f government officials and 
environment in general 

·  Facilitate a workshop on regional governmental functions and responsibilities for 
extension workers, farmers associations and the community in general, with input 
from relevant non-governmental organisations (NGOs). 

·  Develop a simple brochure describing these functions, which includes relevant 
contact addresses to facilitate networking between agencies and improve access 
for the community. 

·  Facilitate the development of a basic environmental information resource centre 
for the area, which includes long-term environmental data (rainfall, evaporation, 
range conditions etc.) The centre should contain books, published and 
unpublished reports and other sources of information and data for the area. 

·  Facilitate general environmental awareness workshops, materials preparation 
and information exchange. 

 
Collection and dissemination of basic data in the a rea 
·  Facilitate improved data gathering by government officials through assistance 

with, for example, diagnostic surveys of rangeland in the area. Assist people from 
rural communities to help with data gathering and facilitate methods of making 
the results available in an easily understood way. 

·  Facilitate and encourage appropriate research on biophysical aspects such as 
soils, vegetation and water, and socio-economic, political and frame conditions as 
the essential background to sustainable resource management. Ensure that the 
results of such research are available at all levels and are widely distributed. 

 
The above suggestions are just a few of the many considered during the field 
excursion and afterwards. All would contribute to the objectives of Napcod as 
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elucidated at the National Workshop in July 1994. All could contribute to better 
understanding of the environment and thus to more sustainable use of the limited 
natural resources in this arid area. Moreover, all are within the capabilities of 
individuals or groups to implement. 
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