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Abstract

Based on available national-level information, this paper proposes an approach to livestock
status assessment in Namibia. Although there is no consensus on the appropriateness of
equilibrium versus non-equilibrium models in arid rangeland science, planning tools are
badly needed in developing countries where the majority of the population rely on livestock
farming. The proposed map of stocking status in Namibia incorporates elements of both,
conventional (equilibrium) concepts of range science in the form of carrying capacity, but
also includes a measure of unpredictability of the environment (risk of farming), thus an
element of non-equilibrium models. This map provides a planning tool for directing further
field assessments and rangeland research in Namibia.
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Introduction

Adapting livestock numbers to what the land can support sustainably is of pivotal importance
in arid and semi-arid rangelands. This is particularly so where livestock farming is often
the only means for the rural population to make a living, such as in many parts of Namibia.
Rangeland degradation is evident in Namibia (Seely et al. 1995; Zimmermann 2010) and
there is debate on whether or not equilibrium or non-equilibrium models apply to Namibian
rangelands, as elsewhere in arid rangelands (e.g. Ellis & Swift 1988; Mentis et al. 1989;
Westoby & Noy-Mei, 1989; Gillson & Hoffman 2007).

While there is no consensus on the appropriateness of either concept (Cowling 2000), planning
tools are badly needed as an important step towards reversing rangeland degrading processes
and to guide national initiatives such as the government’s resettlement programme (Falk et
al. 2010). One such planning tool has been compiled on a national level in Namibia in a
comprehensive publication of environmental data (Mendelsohn ez al. 2002). The “Atlas of
Namibia” includes a suggestion for determining the status of stocking rates by combining a
map of carrying capacity with stocking density. Carrying capacity was based on the assessment
of'the Agro-Ecological Zoning project of the Ministry of Agriculture in Namibia and a UNDP
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report (1998). The resulting composite map illustrates areas that are overstocked and those
that have potential for more stock (Mendelsohn et al. 2002, p. 151). Although the explanatory
text makes reference to the debate on determining carrying capacity, the composite map car-
ries the risk that, if used in isolation, it may convey misleading information for development
planning. However, the authors also provide a nation-wide assessment of risk of farming,
based on average and variation in rainfall and plant productivity (Mendelsohn et al. 2002, p.
152). The purpose of this paper is (1) to suggest a transparent method for combing these two
maps, and (2) to review the resulting “stocking status” against published information from
the field. The resulting map would provide a planning tool for rangeland management which
also incorporates a measure of environmental variability, thereby incorporating elements of
equilibrium and non-equilibrium rangeland theory.

Materials and Methods

A transparent process to combine the quantitative data of the livestock density minus carry-
ing capacity map (referred to as “composite map”) (Figure 1) with the qualitative data of the
“risk of farming map” (Figure 2) is required. In order to align the values of the composite
map with the seven qualitative classes of the risk map, intervals of 10 were used and values
were assigned to seven classes in the risk map in a reverse order (i.e. high = 60, low = 0).
The reverse order would match the range of values on the positive (understocked) side of the
composite map scale (Table 1). The values of the risk map were then subtracted from those of
the composite map for each resulting mapping unit. The same class interpretations as in the
composite map were used in the resulting map of stocking status (Table 1). However, while
the composite map is based on real values (kg livestock weight / unit area), the livestock
status map generated relative values, as it was not possible to convert the risk of farming to
livestock-related field data.

Table 1. Class intervals and median of composite (livestock density minus carrying capacity, values
reversed from classification of Atlas of Namibia to indicate positive for potential for more stock) and
risk of farming map; and class intervals for stocking status map (there were no polygons in the class
ranges -80 to -60 and -100 to -80, and these have thus been omitted from the map).

Livestock density minus Risk of farming Stocking status Interpretation
carrying capacity (kg/
hectare)
Existing class Median Existing class Median Class
More than 60 70 1 (high) 60 More than 60 potential for more
40 to 60 50 2 50 40 to 60 stock
20 to 40 30 3 40 20 to 40
-20 to 20 0 4 30 -20 to 20 near carrying
capacity
-20 to -40 -30 5 20 -20 to -40
-40 to -60 -50 6 10 -40 to-—60 overstocked
-60 to -80 =70 7 (low) 0 Less than -100
-80 to -100 -90

Less than -100 -110
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Figure 1: Composite of stocking rates minus carrying capacity (kg/ha) (white = protected areas) (after
Mendelsohn et al., 2002; values are reversed to indicate positive for potential for more stock).

Results and Discussion

The resulting map of stocking status (Figure 3) showed a similar pattern to the composite
map (Figure 1), but areas showing potential for additional stock are approximately 50 %
reduced due to the high risk of farming in half of the country. This is particular evident in the
western, arid regions, which also experience the highest variability in rainfall and resulting
plant production. Areas with potential for more stock (all shaded areas in Figure 3) are now
only found in the higher rainfall areas in the north-east of the country with extensions into
the central area. The inclusion of “risk of farming” has eliminated all areas in the arid west
that were depicted on the composite map as having potential for more stock (Figure 1).
Does the resulting map of livestock status provide a better reflection of areas that may have
potential for more stock than the composite map? Although field assessments in all resulting
mapping units are required to verify these maps, assessments available in the literature give
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Figure 2: Risk of farming (after Mendelsohn et al., 2002).

some indication. Some of the areas depicted on both maps as suitable for more livestock, for
example in parts of the Caprivi and Kavango Regions, have indeed been evaluated in field
assessment to be able to absorb more livestock (Hines & Burke 1997; Burke 1998; Directorate
of Rural Water Supply 2000). However, similar assessments for the Kunene Region in areas
depicted on the composite map with potential for more livestock (Figure 1), but now with no
further potential for additional livestock once risk of farming was incorporated (Figure 3),
report degradation in many of these areas (Schulte 2002) and a reduction in livestock numbers
has been called for (Directorate of Rural Water Supply 2001). Similarly rangelands in the
central west of Namibia (Erongo Region) are stocked under the nationally recommended
carrying capacity due to a shortage of available grazing, despite an abundance of water points
(Burke 2004). Many areas in the south of Namibia, depicted as stocked to capacity on the
composite map (Figure 1), are degraded, particularly in the communal areas (e.g. Dreber &
Falk 2010). The stocking status map shows these now as negative, thus no more potential for
absorbing more livestock (Figure 3).
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Figure 3: Stocking status based on composite map incorporating risk of farming (white = protected

areas, shaded areas indicate potential for more livestock).

Although the new map of stocking status provides a tool at the national level, and appears to
provide a more realistic reflection of the status of Namibian rangelands, some aspects have
to be kept in mind when using this map. (1) The level of detail in the underlying base data
determines the final outcome of the composite and stocking status maps. Maps of carrying
capacity in Namibia vary widely (van der Merwe 1983; Sweet 1998; Ministry of Agriculture
1998), and the choice of map integrated in this process will determine the outcome of the
synthesised maps. (2) Although the stocking status map was based on a mathematical
procedure and long-term data, there are different ways to combine these data. The values in
the stocking status map have no direct correlation to livestock-related field data and this map
only provides a relative measure. In a field situation, for example, a high risk of farming does
not necessarily require the subtraction of 60 kg/hectare from established carrying capacities.
(3) A national level assessment cannot incorporate the detail expressed in topography and
resulting vegetation types on the ground. Large mapping units show variation in usage,
particularly where topography is varied (Directorate of Rural Water Supply 2001). Animals
do not graze or browse homogeneously over vast areas (DeSimone & Zedler 1999), and as
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elsewhere in arid rangelands (Milchunas & Noy-Meir 2002), grazing impacts in Namibia
are higher in level areas than on slopes (Joubert 1997), and in certain vegetation types
(Burke 1997; Strohbach 2000). Forage quality differs significantly between vegetation
types. For example, Burkea savannah in the north-east of Namibia (Burke 2002) which is
depicted as understocked (Figures 1 & 3), is a very nutrient poor vegetation type with many
unpalatable species, slow regrowth and thus poor resources for herbivores (Byrant et al.
1989). Carrying capacity, numbers of livestock and farming risk cannot provide an indication
of the condition of the rangeland. Hence all areas depicted with potential for more stock
(Figure 3) will require detailed field assessments prior to development (e.g. water points or
resettlement), particularly with regard to status of the rangeland and grazing management.
This map provides guidance at the national level, but the status of the rangeland needs to
be determined in the field and at the scale of the proposed development.

Conclusion

The developed map of stocking status in Namibia provides a planning tool for rangeland
research and management and appears to indicate a realistic assessment of stocking status
in areas where information from the field has been published.
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