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PLATE 17 AND 18

The browseline and absence of young mopane trees gives a good indication of the high pressure

exerted around villages.

It is interesting to note that most people in these communities indicated that over the years there have

been variations in the available grazing for the area, but in general it is perceived to be enough for their
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A. INTRODUCTION
1. BACKGROUND TO THE STUDY

Concern over the degradation of the Namibian environment has intensified with the event of Namibia's
independence. This concern gained governmental support and was formalized in Namibia's Green Plan,
an environmental policy framework prepared for the 1992 RIO, UN Conference on Environment and

Development.

A world wide program to combat desertification was initiated as a result of the RIO Conference.
Namibia localized the world wide initiative and NAPCOD, a joint initiative between the DRFN, MET
and MAWRD with GTZ funding, was born (Walters, 1994;).

The objectives of NAPCOD in short are: (Walters, 1994)
- to raise national awareness of desertification
- to conduct a preliminary assessment on desertification, and

- to prepare a proposal for a long-term program to combat desertification.

To meet its objectives NAPCOD required information on the extent, rate, causes and costs of land
degradation. Presently, this information is insufficient or non-existent. However, general agreement
exists that land degradation has and is continuing to take place. It is also agreed that something needs

to be done to halt and if possible reverse the process of land degradation.

A successful strategy to combat desertification in Namibia is crucial since about 75% of Namibia’s
population is based in the rural areas and is therefore directly dependent on the land for survival (Marsh
et al, 1991; Quan et al, 1994; Wolters, 1994). With about 80% of Namibia’s surface land classified as
arid and semi-arid and with a highly variable rainfall pattern, natural conditions are conducive to land
degradation (Marsh, 1991; Wolters, 1994). In addition the Namibian population is growing at 3% per
annum which means that the demands on the available territorial resources will grow exponentially
(Wolters, 1994). This growth in demand for land should be seen against the background of a loss in the
productivity of land i.e. the number of people presently depending on a piece of land will need more

and more land to sustain them in the future.

In its attempl.to partially understand questions related to the extent, rate, causes and costs of land
degradation NAPCOD commissioned the NRSC to conduct a study on land degradation in the

communal areas of the Huab catchment.

The study on land degradation in the Huab catchment was justified for the following reasons:
The population consists of subsistence farmers who depend heavily on the land and natural resources

for a living (Jacobson et al., 1995, Jobst et al., 1995). Farming is mainly based on livestock farming

A Preliminary Assessment of the Land Cover and Biomass Variations m the Huab Catchment. National
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and, in most cases, is assumed to have the characteristic of unsustainable land management practices.
People are generally unaware of the relationship between land use practices and the perceived state of

the natural resources (Jobst et al,, 1995).

Although the population is relatively low compared to other areas in the country, it still appears that an
increase in pressure has marked negative effects on the available resources (Jacobson et al., 1995).

The farms in the communal areas, with the exception of the Fransfontein Reserve, have had communal
status since they were bought by the Odendaal commission to extend the communal areas in the

Northwest (Damaraland) in the 1960s.
2. OBJECTIVES

The primary goal of the project was to assess the current land cover and study the possible occurrence

of land degradation in a Namibian context.

The original objectives of the project were:

- development of a set of methods and material required for the implementation of land cover
monitoring programs in various sites in Namibia, '

- development of indicators of man-induced environmental degradation,

- development of contacts, materials and methods to extend the findings to those invoived in and

responsible for management of land resources on a national and local level.

These objectives were reformulated and adjusted to the following;
1. Develop appropriate methodologies and techniques for quick, but accurate assessment on land cover

and land degradation.

[ ]

Investigate signs of land degradation/desertification in the Huab catchment.

Create an opportunity for the development of staff at the NRSC as part of national capacity building

(U3 )

in the fields of RS, GIS and natural resource assessments.

Although reformulated, the above still aimed at successfully addressing the original objectives of the

study.
3. METHODOLOGICAL OVERVIEW

Ont; of the objectives of the project was to propose a quick, but accurate methodology for studies on
land' cover and land degradation. This section on methodology will be limited to the overall

methodology followed. Detailed discussions on methodology will be made under the respective sections

where necessary.

A Preliminary Assessment of the Land Cover and Biomass Variations in the Huab Catchment. National
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The overall me{hodology of this project was quite simple. Initially the objectives of the study were
clarified. This was followed by delineation of the study area . These two procedures were regarded as
cardinal to the overall success of the project.

With the objectives clear and the study area identified, production work could start. Firstly, information
requirements were clarified, which was followed by a mapping exercise in terms of land cover and land
use. With this achieved, a change detection analysis using 1992 as a base year was done. Finally, the

project attempted to propose an appropriate methodology for land degradation studies in Namibia.

METHODOLOGY

|CLARIFY OBJECTIVES]

DELINEATE STUDY AREA BOUNDARIES

IDENTIFY INFORMATION NEEDS

INFORMATION ACQUlsmON

LAND COVER MAPPING

LAND USE ANALYSIS

CHANGE DETECTION ANALYSIS

RECOMMENDATIONS

A Preliminary Assessment of the; Land Cover and Biomass Variations in the Huab Catchment. National
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B) ANALYSIS

1. INTRODUCTION
1.1. THE STUDY AREA

Map 1 is a map of the study area.

The study area is broadly defined as the entire catchment of the Huab river. The study was to be done
on two levels: the entire Huab catchment for a general understanding of the catchment and selected
pilot sites for more insight into land degradation. These are Engelbrecht farm (in the east) and the
Twyfelfontein area (in the west). For better understanding and compar:xsons, attention was also given to

the Fransfontein Communal Reserve and the Huab Nature Reserve.

Situated in the north western part of Namibia, the Huab catchment lies within the southern Kunene
region. In total, the catchment comprises an area of about 14 800 km?. According to Jacobson et al,

1995, approximately 62% (9 176 km?) lies within the communal farming areas.
1.2. CLIMATE

The study area can be regarded as arid to semi-arid with mean rainfall ranging from close to 0 mm in
the far west to 300 mm or more in the east during some good rainfall seasons (Jacobson et. al., 1995).
The catchment receives summer rainfall during the months of Oc&-;:bcr to April, but most rain can be
expected during March and April (Jones, 1993). High evaporation rates, = 3 000 mm (Jones, 1993:
Sullivan, 1994), variable temperatures, coupled with highly variable precipitation (Figures 1 - 6) are
characteristic of the area. Indications from Sullivan that the average summer day-time maximum for
Damaraland is between 22.5 - 27.5 °C and the winter night-time minimum is between 7.5°C and 10°C,

also suggest a high diurnal and annual variation in the temperatures of the area.
Since rainfall is the crucial factor in the area, a more detailed discussion was thought necessary.

1.2.1. RAINFALL 7
Presently only four weather recording stations exist in the area. Figures 1 - 6 depict rainfall data

recorded at various stations in the area (Weather Bureau, 1997). Two of these stations are no longer in

operation as can be gathered by the lack of data for recent years. Map 2 depicts the distribution of

these recording stations.

\
Rainfall recording stations are:

* Khorixas from 1955/56 to 1995/96 - town in the communal farming area.

* Fransfontein from 1942/43 to 1979/80 - communal village (no longer functional)

¥ Kakatswa Onguati from 1940/41 to 1963/64 - communal village (no longer functional)
* Kamanjab from 1941/42 to 1995/96 - town in the commercial farming area.

A Preliminary Assessment of rhé Land Cover and Biomass Variations in the Huab Catchment. National
Remote Sensing Centre (NRSC) and Desert Research Foundation (DRFN) for Napcod.



& Otjitarbi from 1953/54 to 1995/96 - commercial farm.
* Cypress from 1975/76 to 1995/96 - commercial farm

Rainfall in the area is highly variable and highly unpredictable, both seasonally and"spatially. Giving

averages in terms of rainfall therefore has little meaning.

Rainfall isohyets for Namibia (Map 3) indicates that there is an east-west rainfall gradient from the
commercial farming areas in the east to the pro-Namib and the Namib in the west. This rainfall

gradient was supported during informal interviews with farmers.
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Fig. 3 RAINFALL : KAKATSWA ONGUATI

T : :
e i i
= “?n H :
E ;E : :
- il
< oo BB ¢
ke i L I: B
=k 5 i
= & R NE < a 2
= B RLE BCELELE F
=R CFL OO S
e e
ONT!‘(D&ON\T(DEONV
g = @ B K o = &8 B R~ & = o
=
mvvw—vvmmmmmwm

.<

EAR

Fig. 4 RAINFALL : KAMANJAB

700 —
600 1=
500
400
300

200 4= =TI At r
100 —”~ : HHHHHHHHEH UL ; =HHH:
0 ;"." et biine L '."'Vf"' ; :'n“':”:."' Llb Al

Q W o @ A O D AN A QO D 40 O O DD N be
L R IR R S F F P o o
S P P @ NP AT S S a‘?'(\ '\'73\'\"3“'\%6 & & P

RAINFALL [mm)]

i

i ln

YEAR

Fig. 5 RAINFALL : KHORIXAS
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Fig. 6 RAINFALL : OTJITAMBI
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1.3. POPULATION AND SOCIO-ECONOMICS
Data on population and socio-economics was derived from the 1991 Census for the Kunene region.

1.3.1. POPULATION

A total population of 64 017 was reflected in the Kunene region with a density of about 0.5 persons/km?
during the 1991 Census. According to the Census data, about 12, 107 people stay within the catchment
area. About 8 264 people are urbanized of which 7 358 are settled in Khorixas. The total rural
population amounts to 3 843 and about 68% lives within the communal area. Map 5 gives more

details on the population in the area according to the 1991 Census.
1.3.2. SOCIO-ECONOMIC CONDITIONS

The region’s literacy rate is estimated at about 51% and the study assumes that it is representative for
the project area. About 82% of the population forms part of the labor force of which 63% has been
reported as employed. Of this, +48% is involved in subsistence agriculture. Thus, people in this area
can be regarded as relatively poor, since not many of the employed population have highly paid jobs.

Supporting this s the fact that only 14% of the households in the region has access to electricity. Thus,
84% of the households would have to rely on other energy sources, of which fuel wood appears to be

the most dominant.

1.3.3. SETTLEMENTS

The primary settlement in the communal areas of the Huab catchment is Khorixas with a total of 7 358
people. Khorixas functions as a service center for the rural population in and outside the catchment.
r

The'second biggest center in the catchment is Kamanjab.
Other settlements that occur are farmsteads and villages which are sparsely distributed.  Of these,

Fransfontein, to the north of Khorixas and south of Kamanjab, is probably the biggest.

1.3.4. INFRASTRUCTURE

A Preliminary Assessment of the Land Cover and Biomass Variations in the Huab Catchment. National
Remote Sensing Centre (NRSC) and Desert Research Foundation (DRFN) for Napcod.



Khorixas and Kamanjab are connected to each other and to other major towns outside the catchment by
well maintained tarred and gravel roads. Tertiary roads and tracks leading to individual farms and
smaller communities are not so well maintained and sometimes require the use of four wheel drive
vehicles. The towns of Khorixas, Kamanjab and the village of Fransfontein are supplicdlwith electricity,

but not all residents have access to the supply.
2. THE NATURAL ENVIRONMENT
2.1. LAND COVER MAPPING

2.1.1. METHODOLOGY

The land cover mapping approach followed in this study ié a hybrid of the catchment and land unit
approaches. Firstly, the Huab catchment was delineated as the area of interest. It was then divided into
land systems. Land units within land systems were then mapped, based on vegetation, soil surface
properties and terrain. Mapping land units was relatively easy, since the Huab catchment has a strong

topography, clearly defining land units.

2.1.1.1. TOPOGRAPHIC INFORMATION

Topographic information, including the Huab catchment, was derived from the 1:1 000 000, 1:5 000
and 1:250 000 Surveyor General topographic maps and the 1:100, 000 Ephemeral Rivers Map. Only
topographic features identified as essential for orientation were included. These include: Main roads,
Main centers, Tourist facilities, Land tenure and Farms in the catchment. In addition, the existing
database of the NRSC was used to supplement the information. The catchment boundaries were
digitized from the 1:1 000 000 Ephemeral Rivers Catchment Study Map. Tourism sites and tracks
driven during the field survey were recorded using a GPS. Digitizing was done using Ilwis. Arclnfo

was used to refine and interpret spatial data.

2.1.1.2. LAND COVER MAP - IMAGE PROCESSING TECHNIQUES FOR LAND COVER
MAPPING

A land cover map was produced using the 1992 satellite imagery in conjunction with data collected
during field surveys in December 1995 and April 1996. Sampling was done on a reconnaissance level
for the entire Huab catchment, while detailed sampling was done’ for selected sites (Engelbrecht farm

and Twyfelfontein area).

1]
Ima;;e analysis and production were done using Erdas Imagine 8.2. A Landsat TM 5 image of 1992 was

used as the land cover mapping source.

The image was re-georeferenced to transverse mercator using 14°00E longitude and 22°00S latitude

and bessel spheroid as the datum. For the purpose of land cover interpretation, a standard false color

A Preliminary Assessment of the Land Cover and Biomass Variations in the Huab Catchmeni. National
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composite of bands 4, 3 and 2 were selected. These bands were displayed in band 4 as red, band 3 as
green and band 2 as blue. The bands were visually enhanced to improve contrast and highlight changes

in land cover.

Paper copies of the images were printed and used for preliminary interpretation. Interpretation of land
unit boundaries were largely subjective and based on visually detected differences in color, texture,
pattern, shape and size. Mapping units were preliminarily coded and areas that were thought to be the

same received the same preliminary code.

Field research was undertaken to verify boundary delineation and to build descriptors for the mapping
units. Preliminary mapping units that needed to be sampled were identified in the office before the

fieldtrip.

2.1.1.3. SAMPLE SELECTION METHODOLOGY

Sampling was done at a reconnaissance level and consisted of both point and transect sampling. In this
case, point samples were actually quadrate samples with an area of approximately 50 m x 50 m.
Transect samples in this study refer to those observations made either by driving or walking through
mapping units in part or fully to obtain an overall assessment of vegetation and terrain characteristics.
Point co-ordinates were also taken along these transect routes. Samples provided information on soil
surface properties as well as species composition, structure and percentage cover of the dominant

vegetation.

Sampling covered all the preliminary mapping units and representativity was influenced by accessibility
and biases of the researchers. See Map 4 for the distribution of samples within the mapping units and
Table 1 for the relation between sample points and the area of mapping units. The units which appear
to be under-sampled compared to the percentage of area in relation to the total area of mapping units,
were the ones where less variability was expected, where the natural environment was expected to be
more uniform, e.g. mountainous and hilly terrain as well as the riverine environments. Other units may
seem over-sampled, but those were the ones where 2 greater variability was anticipated.

An overall assessment of the vegetation and terrain/land.forms were established through drive

transects.
]
\
Mapping Unit |Number of units | Total Area (Ha) | % of Total Area | No. of Samples |% of Total No. of Samples
FmMx-Ri 3 71,070 4 2 2
G-PI 2 12, 886 1 3 4
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