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1. CLIMATIC CONDITIONS, SOIL AND OTHER RESOURCES
1.1
1.1.1

CLIMATE CONDITIONS
Introduction

The new borders of the Thulamela Local Municipality were established after the South African
Municipal elections that were held in 2016. The shape of the new local municipality is roughly
triangular and is about 90 kilometres in length and about 45 kilometres wide at the broadest
base.

Figure 1.1: Google Earth map of Thulamela with elevation profile through the white
line.
The Levubu River forms most of the southern border whilst the Eastern part of the
Soutpansberg mountain range forms most of the northern border of the Thulamela local
municipality. The elevation drops from over 1000m above sea level on the top of the mountains
to about 500 meter above sea level at the Nandoni dam. This large difference in elevation
causes a great variability in micro climates.

The climate of Thulamela is further greatly influenced by the Soutpansberg Mountains which
lie in an east west direction and they form a 90 degree angle to the Drakensberg escarpment
which runs in a north to south direction from as far south as Queenstown in the Eastern Cape
Province.
Moist air that flows in from the Indian Ocean is uplifted by the escarpment and forms rain
clouds. These rain clouds are blown by coastal winds along the escarpment and contribute to
the high rainfall of those regions. The Soutpansberg that actually stands in the way of this
airflow blocks the movement of the clouds and prevents them from travelling further north. The
southern slopes of the Soutpansberg Mountain range therefore falls in a rain shadow whilst
the northern slopes are very dry.
To draw broad outlines of the different climate regions the following categories can be
classified:
•

•

•

Cool and moist: The western part of Thulamela which lie at the higher elevations falls
in some of the highest rainfall areas of South Africa with some annual precipitations
higher than 2000mm.
Warm and moist: The southern part of Thulamela that lies next to the Levubu river,
and some valleys within the mountains, lie at elevations dropping from 500meter to
about 400 mete above sea level is much warmer and receives about 1000 mm of rain
annually.
Warm and dry: The most north-eastern part of Thulamela is much drier and the
climate is much hotter, and lies at an elevation of approximately 400 meter above sea
level. This is also the most eastern point of the Soutpansberg Mountain range.

Figure 1.2: 4 distinct climate areas in Thulamela
The following section discuss the 4 climate areas (Tshivhase tea estate, Nandoni dam,
Tshiombo and Mutale).
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1.1.2

Thulamela distinct climate areas

Accurate climate statistics for the different areas could not be obtained and use was made of
databases from different internet and software sources. The climate of four different areas in
Thulamela (see figure Figure 1.2) has been plotted.
•

Tshivhase Tea Estate: The Tshivhase tea estate lies on the Soutpansberg Mountains
near the capital city Thohoyandou.

Figure 1.3: Tshivhase Tea Estate climate. (Source: www.Meteoblue.com)
The minimum and maximum temperatures of the Tshivhase area are on average about
2°C cooler than the lower lying areas near the Levubu River.
The total average rainfall is ±1700mm per annum with variability between 1000mm in
drier years and up to 2500mm in wetter years.
•

Nandoni Dam: The Nandoni dam is the largest dam in Thulamela, holding 166.2
million cubic meters of water, and supplies potable and irrigation water to many of the
areas in the Limpopo Province. The climate of the Nandoni dam area is about 2°C on
average warmer than the higher lying areas on top of the Soutpansberg Mountains.
The total average rainfall is ±1200mm per annum with variability between 750mm in
drier years and up to 1500mm in wetter years.
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Figure 1.4: The climate of Nandoni Dam area. (Source: www.Meteoblue.com)
•

Tshiombo irrigation scheme: The Tshiombo area lies north of Thohoyandou in a
very fertile valley. The total average rainfall is ±1200mm per annum with variability
between 750mm in drier years and up to 1500mm in wetter years.

Figure 1.5: The climate of the Tshiombo area. (Source: www.Meteoblue.com)
•

Mutale: The dry climate in the Mutale area is caused by the Soutpansberg Mountain
range that blocks the regular movement of moist air flowing along the Drakensberg
escarpment in a northern direction. Most of the rains that fall in this area come from
moist air that flows in from a north-western direction over Mozambique.
The total average rainfall is ±750mm per annum with variability between 350mm in
drier years and up to 1100mm in wetter years.
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Figure 1.6: Climate of the Mutale area. (Source: www.Meteoblue.com)
1.1.3

The effect of possible climate change during the next 4 decades.

The effect of climate change globally has been heavily debated, and proven, over the last 2
decades. Many thousands of publications from many varying disciples came to the same
conclusion. Our global climate behaves more erratic and unpredictable and a general warming
trend is found over the largest part of the globe. Together with this phenomenon the rainfall
pattern is also affected by the change in temperature and most areas might see a decline in
the total precipitation amounts.
To know how future climate change will affect the Thulamela district municipality and to
calculate the possible changes that might occur, the software of Meteotest, from a Swiss
company, was used. They have access to 8325 weather stations around the globe and use 5
geostationary satellites to simulate and calculate through interpolation the current and future
climate data for any position on the globe. The current statistical and mathematical
calculations of the best models vary only by about 0.1°C to 0.2°C on hourly values from direct
measured temperatures.
The general forecast for 2050 for the 4 climate areas in Thulamela was calculated and a
general warming trend between 1°C and 5°C has been calculated. Plants cannot adapt to
such rapid climate change at the extreme top end of this range.
The general rainfall pattern was also affected by climate change over the next 4 decades. Up
to 20% less rainfall can occur in the summer and also a total loss of the rainfall that was
common during the winter period.
A summary of the 4 areas plotted shows the following general trends:
•

Tshivhase area: ( ±1200 meter amsl)
o Rainfall from 5% to 20% less for the different months.
o Maximum temperature for the different months between 2°C to 3°C warmer for
the different months.
7

o

Minimum temperature for the different months between 1°C to 2°C warmer for
the different months.

Figure 1.7: Tshivhase current and future rainfall pattern and forecast. (Source:
Meteonorm)

Figure 1.8: : Tshivhase current and future Temperature pattern and forecast. (Source:
Meteonorm)
•

Tshiombo and Nandoni areas: (±550 meter amsl)
o Rainfall from 5% to 40% less for the different months.
o Maximum temperature for the different months between 3°C to 4°C warmer for
the different months.
o Minimum temperature for the different months between 2°C to 3°C warmer for
the different months.

Figure 1.9: Tshivhase current and future rainfall pattern and forecast. (Source:
Meteonorm)
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Figure 1.10: Tshiombo current and future Temperature pattern and forecast. (Source:
Meteonorm)
•

Mutale area: (± 350 meter amsl)
o Rainfall from 5% to 40% less for the different months.
o Maximum temperature for the different months between 4°C to 5°C warmer for
the different months.
o Minimum temperature for the different months between 2°C to 5°C warmer for
the different months.

Figure 1.11: Mutale current and future rainfall pattern and forecast. (Source:
Meteonorm)

Figure 1.12: Mutale current and future Temperature pattern and forecast. (Source:
Meteonorm)
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Musetha (2016)1 conducted a study on “The impact of climate change on agricultural crop
production in the Vhembe District Municipality, Limpopo Province South Africa” Key findings
of the impact of climate change reported by Musetha are:
•
•

•
•

•

•

•

1.2
1.2.1

Climate change in the Limpopo Province is raising temperatures, reducing rain and its
timing.
Farmers are thus facing a possible negative impact on crop yields, especially farmers
without advanced technology and good modern agricultural practices. As a
consequence, less food is directly available to the household.
The study highlighted the lack of climate change information, reduction of livestock
production and crop yields of the farmers in the Vhembe District.
The literature studies show climate variability and change adaptation strategies such
as planting different varieties, crop diversification, different planting dates and
shortening of growing periods.
It was concluded during the research that change in climate was already perceived by
farmers in the Vhembe District and the study also presented perceived adaptation
strategies used by farmers in the Vhembe District.
The study concluded that there is a low level of farmers’ awareness about the impact
of climate change on crop production in the Vhembe district. This low level of
awareness translates into a low level of crop production which results in increased
socio-economic problems, low income, increased unemployment, increased crops
diseases and reduced crop yields.
Differential access to credit may be an important determinant of adaptation given that
a number of adaptations require significant up-front investment that may have to be
leveraged with credit.
SOILS AND GEOLOGY AND SOIL REVITALIZATION PROGRAMMES
Soil and Geology

The geology of the area comprises mainly of quarzitic sandstone, shale and sandy shale of
the Fundudzi Formation of the Soutpansberg Group and Gouplaats gneiss. The inclusion of
diabase dykes in the Fundudzi Formation has a negative influence on the movement of water
from the higher positions in the landscape to the Levubu River in the south and Mutali River
in the north. The development of hydric soils can be linked to occurrence of diabase dykes
running in an east-west direction over the municipality. Quaternary and other alluvium deposits
along natural drainage courses are also prominent especially in the Tshiombo area
(Geological Survey, 1986).
Deep red well-drained (although the clay content is high), kaolinitic soils occur in southwestern corner of the municipality (Figure 1.15). The deeper soils within the mistbelt also act
as sponge areas, which slowly release water to feed mountain streams over extended periods.
The other soils are mostly subject to varying degrees of limited soil depth, wetness and

1

http://uir.unisa.ac.za/handle/10500/22068
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waterlogging. The intermittent wetness conditions have a negative effect on the irrigation
suitability of the Thulamela area.
The dominant exchangeable cation in the soil is mostly calcium (but very low). The dominant
soluble cation is mostly sodium/calcium and the dominant soluble anion is mostly chloride.
Certain areas have a much higher dryland potential than irrigation potential.
The dominant characteristics of the soils in the Tshiombo area (the larges area under irrigation
in the past) reflect a range of enrichment with iron and manganese oxides, resulting from
intermittent wetness from a fluctuating water table. This gives rise to the reduction and
mobilization of iron and manganese, and its migration and re-precipitation as mottles, nodules,
concretions and vesicular cementation (ferricrete). The northern and south-eastern areas of
Thulamela have the highest soil suitability for irrigation (Figure 1.13). The deepest soil occurs
in the south-eastern areas and along some rivers. The topsoil clay content is mostly between
16 and 25% (Figure 1.15).

Figure 1.13: Soil suitability for irrigation
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Figure 1.14: Soil depth

Figure 1.15: Topsoil clay content
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1.2.2

Soil utilization patterns

Figure 1.16 shows the current land use for agriculture in the region. It is clear that forestry is
a major land use activity followed by tea. The area labelled as unknown is for land that appears
to be cultivated with a number of crop rotation crops (maize, vegetables and others).
Commercial orchards is limited to a fairly small area.

Figure 1.16: Thulamela land use
1.2.3

Revitalisation of irrigations schemes in Thulamela

The revitalization process started from rehabilitation and later changed to revitalization.
Rehabilitation was infrastructure driven style of intervention than “revitalization”, which is much
broader based intervention covering a wider range of activities linked to successful small-scale
irrigated agribusiness, which include enterprise planning, human capital development,
empowerment and access to information, repair and redesign of infrastructure. (Veldwisch &
Denison, 2007).
During the RESIS program (Revitalisation of Smallholder Irrigation Schemes) in the mid-2000,
2 374 ha were revitalized in the Thulamela Local Municipality. The biggest area, 2 373 ha,
was at Tshiombo (Table 1.1). It is regrettably that the majority of the irrigation schemes
rehabilitated and revitalize in the Thulamela Local Municipality in the past is today again
dilapidated. The exception to this condition is probably only Matsika, the new banana project.
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Table 1.1: Irrigation schemes revitalise during the RESIS program.
Irrigation
Scheme
Dopeni
Dzindi
Dzwerani
Kumbe
Lambani
Malavumwe
Matsika
Maurara
Palmaryville
Phaswana
Rambuda
Tshaual
Tshiombo
Total
Median

Number of
Farmers
132
105
100
107
84
25
47
29
68
16
103
9
840
1665
84

Farmers
%
7.9
6.3
6.0
6.4
5.1
1.5
2.8
1.7
4.1
1.0
6.2
0.5
50.5

Ha
170
137
25
145
56
26
102
37
92
120
103
90
1270
2373
102

Ha
%
7.2
5.8
1.1
6.1
2.4
1.1
4.3
1.6
3.9
5.1
4.3
3.8
53.5

Small-scale irrigation schemes contribute a major share of income to the rural poor who
engaged in farming (Bembridge, 2000). When GEAR (Growth, Employment and
Redistribution) superseded the RDP as the overall economic development policy of South
Africa, the strategy to eradicate poverty changed from funding community-based projects to
pursuing economic growth through private sector development. Existing irrigation schemes
were identified as important resources for economic development, but they required
revitalisation first.
Revitalisation was linked to IMT (Irrigation Management Transfer). IMT refers to the transfer
of the responsibility of managing, operating and maintaining irrigation schemes from the state
to farmers. Elsewhere in the world, IMT had been implemented as a strategy to improve
scheme management performance, to increase the profitability of irrigated agriculture and to
reduce recurrent public spending on operation and maintenance of the schemes (Vermillion,
1997; Shah et al., 2002). Adoption of the policy of IMT was aligned with GEAR, because it
promised to improve the lives of poor people by means of a process that empowered them to
take control over their own resources and destiny.
Van Awerbeke & Mohamed (2006) indicated that, among the different IMT initiatives in the
country, the Revitalisation of Smallholder Irrigation Schemes (RESIS) of the Limpopo Province
stood out for its comprehensiveness. The RESIS programme evolved from the WaterCare
programme, which was launched in 1998 and ran for five years (Arcus Gibb, 2005). The
WaterCare programme was aimed at revitalizing selected smallholder irrigation schemes in
the Province, not only infrastructurally, but also in terms of leadership, management and
productivity. Using a participatory approach, WaterCare involved smallholder communities in
planning and decision-making, and provided training to enable these communities to take full
management responsibility over their schemes (Arcus Gibb, 2005).
According Van Awerbeke & Mohamed (2006) mechanisation is an important concern on
smallholder irrigation schemes, particularly to farmers primarily engaged in farming for own
consumption, because they invest cash, mostly obtained from sources other than farming, to
produce food. In the past, smallholder irrigators had access to public tractor services, which
may not have been particularly efficient, but they were cheap (Lahiff, 2000). When this service
14

was withdrawn, mechanised land preparation services were only available from private
providers. For various reasons, including the rise in the cost of fuel, the relative contribution
of mechanised land preparation to total variable costs of production (excluding labour) on
smallholder schemes has increased substantially. In 1995 at Tshiombo, land preparation
contributed 20 % to the total variable cost of maize production when the public land
preparation service was used, and 27 % when this service was obtained from a private
supplier (Lahiff, 2000). In 2003 at Dzindi, the contribution of land preparation to the total
variable cost of maize production was 34 % (Van Averbeke, 2006). The rising cost of
mechanised land preparation was identified as the main cause for the emergence of land
exchange markets on smallholder schemes in Vhembe (Limpopo Province). On these
schemes, plot holders, mostly poor food farmers, made available part of their land to others in
exchange for land preparation (Van Averbeke, 2006). At Dzindi, where land exchanges have
resisted until recently, especially with outsiders, market-oriented farmers, particularly those
who owned tractors, have recently obtained access to additional land in exchange for land
preparation services.
1.3

ENVIRONMENTAL ISSUES TO CONSIDER

Chapter 3 of the report will evaluative the environmental factors which influence agriculture in
the region and must be analysed as a starting point for all future farming plans in the
municipality. Particular emphasis has been placed on the following parameters which have
been determined to be of importance to the region:
•
•
•
•
•
•
•
•
•

Water Quality;
Access to Water and Distribution;
Soil Erosion;
Illegal Sand and Clay Mining
Pests and Diseases;
Biodiversity Loss;
Habitat Fragmentation;
Lack of Implementation of Legislation/Governance; and
Waste Management.
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