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1. The Phase 2 Report is divided into two parts. Part 1 outlines the policy context, while Part 2 analyses the current situation. It presents the results of the SWOT analysis 
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2. The Phase 2 Report: Part 1: Policy Context has been updated to reflect the latest information, including the Kathu Priority Human Settlement and Housing Development 
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Glossary of Terms 
 

Agro-processing ï The transformation of agricultural products into value-added 

goods, including food, beverages, and bio-based products. 

Alignment ï The process of ensuring that the MSDF is consistent with and gives 

effect to legislation, policies, and plans at international, national, provincial, regional, 

and local levels. 

Asset Renewal (Capital Replacement Ratio) ï The process of replacing or 

upgrading ageing infrastructure to extend its life and improve efficiency. The Capital 

Replacement Ratio assesses whether the municipality is replacing or renewing 

assets at a sufficient rate to maintain service levels (a ratio below 1 suggests assets 

are ageing faster than they are being replaced). 

Biodiversity ï The variety of plant and animal species within an ecosystem, critical 

for ecological balance and conservation. 

Built Environment ï Human-made infrastructure and settlements, including 

housing, roads, water and sanitation systems, electricity networks, and public 

facilities. 

Camel Thorn Tree Forest ï A unique protected woodland area in Kathu, designated 

as a Natural Heritage Site and key ecological asset for biodiversity conservation and 

tourism. 

Capital Expenditure-to-Operating Expenditure Ratio ï Indicates the 

municipalityôs investment in infrastructure and new assets relative to its operating 

budget. Higher values suggest stronger focus on infrastructure-led growth. 

Capital Expenditure Framework (CIF) ï A planning tool that aligns infrastructure 

investment with spatial priorities to support long-term development. 

Catalytic Project ï A project of sufficient scale or impact to trigger broader economic 

and spatial change in the municipality. 

Collection Rate ï The percentage of billed revenue (e.g., rates, service charges) 

that is actually collected. A high rate improves cash flow and financial sustainability. 

Community Economic Resilience ï The ability of a local community to absorb 

economic shocks and adapt by diversifying its economic activities and employment 

base. 

Community Economic Resilience Index (CERI) ï A composite measure of the 

economic resilience of communities, considering employment diversity, business 

base, and vulnerability to shocks. 

Compact Urban Form ï A settlement pattern that limits sprawl by concentrating 

development within a defined boundary, improving service efficiency and reducing 

costs. 

Corridor Development ï Spatial and economic development along transport and 

infrastructure routes, linking towns and economic hubs. 

Current Ratio ï A liquidity measure, calculated as current assets õ current liabilities. 

A ratio above 1 means the municipality can meet its short-term obligations. 

Debt-to-Revenue Ratio ï Measures the proportion of municipal debt relative to 

operating revenue. High values indicate financial risk, as more income is tied up in 

debt servicing. 

Debtor Days (Average Collection Period) ï The average number of days it takes 

for the municipality to collect money owed. Longer periods suggest weaker cash 

flow. 

Dependency Ratio ï The ratio of dependents (youth and elderly) to the working-

age population, influencing household and municipal pressures. 

Diversification (Economic) ï Broadening the economic base by developing 

multiple sectors, reducing reliance on a single industry such as mining. 

Economic Complexity Index (ECI) ï A measure of the knowledge intensity of an 

economy, based on the diversity and sophistication of its productive capabilities. 

Economic Leakage ï The outflow of income from a local economy when residents 

or businesses spend money outside the municipality. 

Ecosystem Services ï The benefits people obtain from ecosystems, such as clean 

water, grazing land, pollination, and climate regulation. 

Employee Costs-to-Operating Expenditure Ratio ï Shows the share of operating 

expenditure spent on salaries. If too high, it may crowd out spending on services and 

maintenance. 

Financial Ratios (Municipal) ï Indicators used to assess financial health and 

sustainability, such as liquidity, debt, collection efficiency, and asset renewal. 

Geology ï The study of rocks, minerals, and the earthôs physical structure, 

underpinning mining and influencing land suitability. 
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Grant Dependency Ratio ï The proportion of revenue that comes from 

intergovernmental transfers (equitable share, conditional grants). High dependence 

increases vulnerability. 

Gross Value Added (GVA) ï The value of goods and services produced in a sector 

or area, representing economic contribution. 

Hydrogeology ï The study of groundwater distribution, flow, and quality. Critical in 

arid regions like Gamagara. 

Hydrology ï The science of surface water systems, including rivers and wetlands. 

Important for water security and flood risk. 

Inclusive Development ï Development that ensures equitable access to 

opportunities, infrastructure, and services for all groups. 

Informal Settlement ï Unplanned residential areas lacking formal housing, tenure, 

and basic services. 

Infrastructure Capacity ï The ability of water, sanitation, energy, and road systems 

to meet current and projected demand. 

Labour Absorption Rate ï The proportion of the working-age population that is 

employed, reflecting job creation effectiveness. 

Land Capability ï A measure that combines soil quality, slope, climate, and water 

availability to determine land-use potential. 

Liquidity Ratio (Cash Coverage Ratio) ï Reflects the ability to cover operating 

expenses with available cash. A higher ratio signals stronger financial health. 

Location Quotient (LQ) ï A measure comparing the concentration of an industry 

locally with its concentration nationally, identifying local specialisations. 

Mining Dependency ï The degree to which the local economy and municipal 

finances rely on mining. 

Natural Capital ï The stock of soils, water, vegetation, and biodiversity that provide 

ecosystem services. 

Operating Surplus/Deficit Ratio ï The difference between operating revenue and 

expenditure as a percentage of revenue. A surplus indicates financial sustainability. 

Policy Environment ï The body of laws, strategies, and plans at different spheres 

of government that shape spatial planning. 

Post-Mining Transition ï Preparing the economy, settlements, and environment for 

reduced mining activity and eventual closure. 

Repairs and Maintenance Ratio ï The share of expenditure allocated to 

maintaining infrastructure. Low values suggest underinvestment in assets. 

Resilience ï The capacity of communities, infrastructure, and ecosystems to 

withstand and adapt to shocks and stresses. 

Scenario Analysis ï A planning tool that tests different possible futures to inform 

strategy (e.g., ñdo nothingò vs. proactive diversification). 

Service Backlogs ï Unmet demand for housing, services, or facilities, typically from 

rapid growth or underinvestment. 

Socio-Economic Dynamics ï The demographic, labour, and income patterns that 

shape well-being and economic performance. 

Soil Capability ï The inherent ability of soils to support agriculture, based on fertility, 

depth, and texture. 

Spatial Justice ï A SPLUMA principle requiring redress of past imbalances and 

equitable access to land and services. 

SPLUMA (Spatial Planning and Land Use Management Act, 2013) ï National 

legislation that sets out principles and processes for spatial planning and land use 

management. 

Status Quo Analysis ï An evidence-based assessment of current conditions in the 

biophysical, socio-economic, and built environments. 

Sustainable Development ï Development that meets present needs without 

compromising the needs of future generations. 

Topography ï The surface features of the land (e.g., slope, elevation), influencing 

erosion, land use, and settlement patterns. 

Urban Development Boundary (UDB) ï A tool defining the limits of urban growth 

to prevent sprawl and align development with infrastructure. 

Vision Statement ï A forward-looking articulation of the municipalityôs desired 

future, guiding objectives and strategies.  
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Acronyms 
 

AADD Annual Average Daily Demand 

APAP Agriculture Policy Action Plan  

ARC Agricultural Research Council 

BNG Breaking New Ground  

CBA Critical Biodiversity Area 

CEF Capital Expenditure Framework 

CERI Community Economic Resilience Index  

COGHSTA 
Northern Cape Cooperative Governance, Human Settlements 

and Traditional Affairs 

COI Complexity Outlook Index  

CPA Community Property Association 

CSIR Council for Scientific and Industrial Research  

DALRRD 
Department of Agricultural, Land Reform and Rural 

Development 

DCOG Department of Cooperative Governance 

DMRE Department of Minerals and Energy 

DPME Department of Planning, Monitoring and Evaluation 

EC Electrical Conductivity 

ECI Economic Complexity Index 

ECSA Engineering Council of South Africa 

EPWP Expanded Public Works Programme 

ESA Ecological Support Area 

GIS Geographic Information System 

GGco2e Greenhouse Gases, CO2, CO2e, and Carbon 

GHG Greenhouse Gases 

GH2 Green Hydrogen 

GLM Gamagara Local Municipality 

I&APs Interested and Affected Parties 

IDP Integrated Development Plan  

ISA Infrastructure South Africa 

ITP Integrated Transport Plan  

IWMP Integrated Waste Management Plan  

JET Just Economic Transition 
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JTGDM John Taolo Gaetsewe District Municipality  

KPA Key Performance Area 

KRSDF Karoo Spatial Development Framework 

ǎ/c/d Liters per capita per day 

LED Local Economic Development 

MCPP Municipal Capability Partnership Programme 

MSDF Municipal Spatial Development Framework 

MTSF Medium-Term Strategic Framework 

NATMAP National Transport Master Plan 

NBF National Biodiversity Framework  

NBSAP National Biodiversity Strategy and Action Plan  

NCPAES Northern Cape Protected Areas Expansion Strategy 2017/21 

NIPF National Industrial Policy Framework 

NW&SMP National Water and Sanitation Master Plan 

NEMA National Environmental Management Act 

NDP National Development Plan  

NIP 2050 National Infrastructure Plan 2050 

NSDF National Spatial Development Framework 

PGDP 
Provincial Growth and Development Plan (of the Northern 

Cape) 

PHSHDA Priority Human Settlement and Housing Development Area  

PPE Property, Plant and Equipment 

PSDF Provincial Spatial Development Framework 

RCP Representative Concentration Pathway  

RETM Rural Economic Transformation Model 

RDSP Rural Development Sector Plan  

SANBI South African National Biodiversity Institute 

SAREM 
The South African Draft Renewable Energy Master Plan 

(Draft, 2023) 

SAWIS South African Waste Information System 

SDGs Sustainable Development Goals 

SG Surveyor General 

SIP Strategic Infrastructure Project 

SIOC Sishen Iron Ore Company 
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SIOC CDT Sishen Iron Ore Company Community Development Trust 

SLP Social Labour Plan 

SOEs State-Owned Enterprises 

SONA State of the Nation Address 

SWOT Strengths, Weaknesses, Opportunities and Threats 

TOTEX Total Expenditure 

UHDMS Ultra-High-Dense-Media-Separation 

WSA Water Services Authority 

WSDPs Water Services Development Plan  

WSP Water Services Provider 
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1. Introduction 
 

The Gamagara Local Municipality (GLM) is undertaking a comprehensive review of its 

Municipal Spatial Development Framework (MSDF) as required by the Spatial Planning 

and Land Use Management Act (SPLUMA, 2013). Beyond statutory compliance, this 

review is driven by the urgent need to chart a resilient and inclusive post-mining future for 

the municipality and its communities. 

 

This document constitutes Part 2 of the Phase 2 Report. Part 1 of the Phase 2 Report 

introduced Gamagara as the study area and examined the policy environment, identifying 

the international, national, provincial, regional, and local legislation, policies, and plans that 

shape spatial planning in the municipality. The purpose of that analysis was to clarify the 

requirements for alignment between the MSDF and these frameworks, and to identify 

policy-driven opportunities that can be harnessed as the spatial plan is reviewed. 

 

Building on that foundation, Part 2 provides a status quo analysis of Gamagaraôs 

biophysical environment, socio-economic dynamics, and built environment systems. The 

aim is not merely to describe current conditions, but to diagnose the structural opportunities 

and constraints that must inform long-term planning. In particular, this analysis explores 

how ecological thresholds, mining dependence, demographic change, infrastructure 

capacity, and settlement patterns interact to shape the municipalityôs developmental 

trajectory. 

 

Three key themes emerge: 

 

¶ The biophysical landscape presents finite water resources and fragile 

ecosystems, but also unique natural assets such as the Camel Thorn forest and 

globally competitive solar potential. 

¶ The socio-economic context reflects the risks of mining dependency and spatial 

inequality, yet also the opportunities created by a youthful population, training 

institutions, infrastructure legacies, and corridor linkages. 

¶ The built environment is under strain from rapid growth and backlogs, but also 

holds scope for spatial restructuring, infrastructure modernisation, and the 

creation of more efficient, inclusive settlements. 

 

Together, these insights establish the evidence base for the municipalityôs draft vision and 

spatial objectives, which will be tested and refined in Phase 3 (Spatial and Sectoral 

Alignment and Stakeholder Consultation), and translated into proposals in Phase 4 

(Spatial Proposals). In this way, the MSDF review moves beyond compliance to become 

a strategic framework for navigating risk, unlocking opportunity, and steering Gamagara 

toward a diversified and sustainable future. 

 

FIGURE 1: SDF THEMES 

 
Source: SDF Guidelines - Rural Development and Land Reform - 2017. 
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2. Biophysical environment 
 

2.1 Introduction 
 

Section 2 of this report describes the biophysical environment. It profiles the geology and 

topography of the area and describes hydrological and regional hydrogeological features 

and characteristics, inclusive of rainfall. Land capability and agricultural potential is 

assessed, and the projected impacts of climatic change presented. The report assesses 

land capability and agricultural potential, as well as the projected impacts of climate 

change. Notably, the Gamagara municipal area is particularly well-suited for renewable 

energy production, and the conditions and developments in this sector are highlighted. A 

high-level summary of the biophysical environment for public consultation purposes is 

presented in Figure 2. 

 

2.2 Geology and topography 
 

Elevation in the Gamagara municipal area generally ranges between 1 227 ï 1 431 meters 

above sea level (refer to Map 1). Most of the municipal area falls in the 0% - 8%-degree 

slope range that is suitable for medium density residential development, agriculture, 

industrial and institutional uses (refer to Map 2 and Map 3). 

 

TABLE  1: LAND DEVELOPMENT POTENTIAL AT DIFFERENT SLOPE RANGES  

Degree of slope 

(%) 
Development potential 

0% - 3% Generally suitable for all development and uses 

4% - 8% 
Suitable for medium density residential development, 

agriculture, industrial and institutional uses 

9% - 15% 

Suitable for moderate to low-density residential development, 

but great care should be exercised in the location of any 

commercial, industrial, or institutional uses. 

16%- 25% 
Only suitable for low-density residential, limited agricultural and 

recreational uses. 

Over 25% Only used for open space and certain recreational uses. 

Source: Agricultural Research Council, 2005 

 

Maps 4 to 7 profiles the geology and soil conditions in the municipal area. Dolomitic 

conditions are found on about 29 169.66 hectares that includes Sesheng/Kathu and 

stretching south, south-east to the municipal borders (see Map 5). Most of the municipal 

area is characterised by restricted soil depth, excessive drainage, high erodibility, and low 

natural fertility. 

 
TABLE 2: PREVALENCE OF SHIFTING SANDS  

Category Hectare 

Shifting sands strongly dominant 96 157.04 

Shifting sands dominant 78 036.96 

Shifting sands sub-dominant 15 370.47 

Shifting sands scarce or absent 79 340.10 

Source: Agricultural Research Council, 2005 

 

2.3 Hydrology, rainfall, and regional hydrogeology 
 

Hydrological features in Gamagara are presented in Map 8.  According to the 1:250,000 

scale groundwater map of Kuruman (2722), Kathu hosts a karst aquifer with an average 

borehole yield of 0.5 L/s to 2.0 L/s in the central part. To the west, there is an intergranular 

and fractured aquifer with an average borehole yield of 0.1 L/s to 0.5 L/s, and to the east, 

there is a fractured aquifer with an average borehole yield of 0.1 L/s to 0.5 L/s. Olifantshoek 

hosts a fractured aquifer with an average borehole yield of 0.1 L/s to 0.5 L/s. Lastly, Dibeng 

hosts an intergranular aquifer with an average borehole yield of 0.5 L/s to 2.0 L/s (DWAF, 

2005). A karst aquifer is formed by the dissolution of soluble rocks, including limestone 

and dolomite. Groundwater is stored in these open spaces. A fractured aquifer is a 

formation that contains enough fissures, fractures, cracks, joints, and faults that produce 

significant amounts of water. An intergranular aquifer is where groundwater flows in 

openings and void spaces between sand grains or weathered rock. The intergranular 

aquifer is contained within the quaternary sands. 

 

The rivers crossing the area are the Gamagara, Olifantsloop, and Vlermuisleegte rivers. 

The latter two rivers eventually flow into the Gamagara River. 
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FIGURE 1: GAMAGARA BIOPHYSICAL ENVIRONMENT OVERVIEW  
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 MAP 1: ELEVATION  
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 MAP 2: ELEVATION (20M CONTOURS)  
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 MAP 3: SLOPE  
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 MAP 4: GEOLOGY 

 

 

 

 

3.3.2 Soil conditions 
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 MAP 5: DOLOMITE 
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MAP 6: SOIL LIMITATIONS  
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MAP 7: SHIFTING SANDS  
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MAP 8: HYDROLOGY 
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Kathu and Sesheng are situated at quaternary D41J, located in the Vaal Water 

Management Area. The quaternary comprises an area of 3 847 km2. The catchment 

system is mostly endorheic, with the Gamagara River draining into the Kuruman River near 

Hotazel. 

 

Electrical conductivity (EC) measures the groundwater's ability to conduct electricity, which 

is directly related to the concentration of ions in the water. This parameter is used to 

indicate groundwater quality. The karst aquifer in Kathu has a water quality indicated by 

an electrical conductivity (EC) ranging from 70 mS/m to 300 mS/m. The fractured aquifer 

in Olifantshoek has a water quality indicated by electrical conductivity (EC) ranging from 0 

mS/m to 70 mS/m to the south of the wellfield, and 70 mS/m to 300 mS/m to the north of 

the wellfield.  

 

The intergranular at Dibeng has a water quality indicated by electrical conductivity (EC) 

ranging from 70 mS/m to 300 mS/m (DWAF, 2005). An EC value below 170 mS/m exceeds 

the SANS 241 aesthetic drinking water limit and is considered "unacceptable" for 

consumption without treatment (GEOSS, 2023). 

 

2.4 Biodiversity and protected areas 
 

Critical Biodiversity Areas (CBAs) are irreplaceable. This means that there are no other 

places in the landscape where the conservation and ecological objectives associated with 

CBAs can be met. Protected areas and CBAs, as primary biodiversity or environmental 

areas, need to be conserved and expanded where possible to meet the targets set by the 

National Biodiversity Framework (NBF) and the National Biodiversity Strategy and Action 

Plan (NBSAP). Map 9 and Map 10 respectively illustrate the CBA areas within Gamagara, 

and in Kathu and surrounds.  

 

The Kathu Forest is a unique woodland with exceptionally large camel thorn trees. It was 

designated as a national heritage site in 1995 and has the potential to enhance tourism in 

Gamagara. Additionally, the Kathu Forest was declared a protected woodland under 

Section 12(1)(c) of the National Forests Act (1998) by the Minister of Agriculture, Forestry, 

and Fisheries in the Government Gazette dated 10 July 2009.  

 

The extent of CBAs and protected areas is quantified in Table 3. 

 

TABLE  3: CRITICAL BIODIVERSITY AREAS  

CBA category Hectare 

CBA Area 1 2 918.89 

CBA Area 2 5 734.87 

Ecological support area 82 027.59  

Other natural areas 166 995.86 

Protected areas 2 000.10 

 

Table 4 indicates the land development implications of CBAs and ESAs, and Table 5 

presents land use management guidelines. 

 

Where development applications other than the preferred biodiversity-compatible land 

uses are submitted in terms of NEMA EIA regulations, integrated environmental 

management tools or land use legislation (SPLUMA regulations, municipal by-laws), the 

following procedure applies: 

 

1. The biodiversity or ecological specialist appointed by the Environmental Assessment 

Practitioner (EAP) must undertake a screening process to verify the CBA map 

category on site. 

 

2. If the site is verified as a CBA 1, CBA 2, ESA 1 and/or ESA 2, land development 

applications other than the preferred biodiversity-compatible land uses should be 

investigated in detail and the mitigation hierarchy applied in full. 

 

3. If the application proceeds, it should be informed by the specialist biodiversity or 

ecological assessment conducted during the screening process. 
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MAP 9: CRITICAL BIODIVERSITY AREAS  - GAMAGARA   

 

FIGURE 21: KATHU FOREST: DECLARED PROTECTED WOODLAND AND PROPOSED BUFFER AREA ( DAFF AS PER MAXIM, 2021 GLM MSDF)  
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MAP 10: CRITICAL BIODIVERSITY AREAS ï KATHU AND SURROUNDS  
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TABLE  4: DEVELOPMENT IMPLICATIONS OF CRITICAL BIODIVERSITY AREAS (CBA) AND ECOLOGICAL SUPPORT AREAS (ESA)  

CBA Map Category Description 
Land Management 

Objective 

Land Management 

Recommendations 
Compatible Land-Use Incompatible Land-Use 

Critical 

Biodiversity 

Areas (1) 

Irreplaceable Sites. 

Areas required to meet 

biodiversity pattern and/or 

ecological processes targets. 

No alternative sites are 

available to meet targets. 

Maintain in a natural 

state with limited or no 

biodiversity loss. 

Rehabilitate degraded areas to a 

natural or near natural state, and 

manage for no further 

degradation. 

Obtain formal conservation 

protection 

where possible. 

Implement appropriate 

zoning to avoid net loss of intact 

habitat or intensification of land 

use. 

Conservation and associated activities. 

Extensive game farming and eco-tourism 

operations with strict control on 

environmental impacts and carrying 

capacities, where the overall there is a 

net biodiversity gain. 

Extensive Livestock Production with strict 

control on environmental impacts and 

carrying capacities. 

Required support infrastructure for the 

above activities. 

Urban Open Space Systems. 

Urban land-uses including Residential 

(including golf estates, rural residential, 

resorts), Business, Mining & Industrial; 

Infrastructure (roads, power lines, 

pipelines). 

Intensive Animal Production (all types 

including dairy farming associated with 

confinement, imported foodstuffs, and 

improved/irrigated pastures). 

Arable Agriculture (forestry, dry land & 

irrigated cropping). 

Small holdings. 

Critical 

Biodiversity 

Area (2) 

Best Design Selected 

Sites. 

Areas selected to meet 

biodiversity pattern and/or 

ecological process targets. 

Alternative sites may be 

available to meet targets. 

Maintain in a natural state with 

limited or no biodiversity loss. 

Maintain current 

agricultural activities. 

Ensure that land use is not 

intensified and that 

activities are managed to 

minimize impact on threatened 

species. 

Avoid conversion of agricultural 

land to more intensive land uses, 

which may have a negative impact 

on threatened species or ecological 

processes. 

Current agricultural practices including 

arable agriculture, intensive and extensive 

animal production, as well as game and 

ecotourism operations, so long as these are 

managed in a way to ensure populations of 

threatened species are maintained and the 

ecological processes which support them 

are not impacted. 

Any activities compatible with CBA1. 

Urban land-uses including Residential 

(including golf estates, rural residential, 

resorts), Business, Mining & Industrial; 

Infrastructure (roads, power lines, 

pipelines). 

More intensive agricultural production 

than currently undertaken on site. 

Note: Certain elements of these activities 

could be allowed subject to detailed 

impact assessment to ensure that 

developments were designed to CBA2. 

Alternative areas may need to be 

identified to ensure the CBA network still 

meets the required 

targets. 

Ecological 

Support 

Areas 

Areas with no natural habitat that 

is important for supporting 

ecological 

processes. 

Avoid additional / new impacts on 

ecological processes. 

Maintain current land-use. Avoid 

intensification of land use, which may 

result in additional impact on 

ecological processes. 

Existing activities (e.g., arable agriculture) 

should be maintained, but where possible a 

transition to less intensive land uses or 

ecological restoration should be favored. 

Any land use or activity that results in 

additional impacts on ecological 

functioning mostly associated with the 

intensification of land use in these areas 

(e.g., Change of floodplain from arable 

agriculture to an urban land use or from 

recreational fields and parks to urban). 

Other 

Natural 

Areas 

Natural and intact but not 

required to meet targets, or 

identified as CBA or ESA 

No management objectives, land management recommendations or land-use guidelines are prescribed. These areas are nevertheless subject to all applicable town 

and regional planning guidelines and policy. Where possible, existing Not Natural areas should be favoured for development before "Other natural areas" as before 

"Other natural areas" may later be required either due to the identification of previously unknown important biodiversity features on these sites or where the loss of 

CBA has resulted in the need to identify alternative sites. 

  



Gamagara Municipality: Municipal Spatial Development Framework Review 2024 ï Phase 2 Report. Part 2: Status Quo Analysis and Spatial Vision 

 

 16 

 

TABLE 5: LAND USE MANAGEMENT GUIDELINES  

Nr Land use zone Associated land use activities 

P
A
/
C

A
 

C
B
A
1 

C
B
A
2 

E
S
A
1 

E
S
A
2 

O
N
A 

1 
Environmental 

conservation 

Conservation management, low-intensity eco-

tourism activities and sustainable consumptive 

activities. 

Y Y Y Y Y Y 

2 

Environmental 

management 

overlay zone 

These areas are designated priority areas for 

protection, namely CBAs and ESAs, and can 

include ONAs. 

N/A Y Y Y Y N/A 

3 
Tourism and 

accommodation 

Low-impact tourism / recreational and 

accommodation. 
R R R Y Y Y 

High-impact tourism / residential and 

accommodation (e.g. golf estates). 
N N N N R Y 

4 Rural residential 

Low-density rural housing or eco-estates. N R R R R Y 

Traditional areas (existing) and rural communal 

settlements ((new). 
N N N R R Y 

5 Agriculture 

Extensive game farming R Y Y Y Y Y 

Extensive livestock production R Y Y Y Y Y 

Game breeding N N N N N Y 

Arable land ï dryland and irrigated crop cultivation N N N R Y Y 

Agricultural infrastructure ï intensive animal 

farming (e.g. feedlot, dairy, piggery, chicken 

battery) 

N N N N R Y 

6 
Municipal 

commonage 
Local agri-economic development N N R R Y Y 

7 Open space 
Public or private open space, including recreational 

areas, parks, etc. 
R R R R Y Y 

8 Residential 
Low, low-medium, medium-high, and high-density 

urban residential (urban & business development) 
N N N N N R 

 

 

Nr Land use zone Associated land use activities 

P
A
/
C
A

 

C
B
A
1 

C
B
A
2 

E
S
A
1 

E
S
A
2 

O
N
A 

9 Urban influence 

An amalgamation of land use zones, including 

Institutional, Urban Influence, General Mixed Use, 

Low Impact Mixed Use, Suburban Mixed Use and 

General Business (Urban & Business 

Development). 

N N N N N R 

10/ 

11 

Low or high 

impact and 

general industry 

Low, general, and high-impact industries (Urban & 

Business Development). 
N N N N N R 

12 
Transport 

services 

Transportation service land uses, e.g. airports, 

railway stations, Petro-ports and truck stops, bus 

and taxi ranks, and other transport depots. (In NW 

= Linear Engineering Structures). 

N R R R R R 

13 
Roads and 

railways 

Existing and planned linear infrastructure, such as 

hardened roads and railways, including activities 

and buildings associated with road construction and 

maintenance, e.g. toll booths, construction camps, 

and road depot sites (Linear Engineering 

Structures).  

N R R R R R 

14 Utilities 

Linear engineering structures, such as pipelines, 

canals, and power lines.  
N R R R R R 

Small-scale infrastructure installations, including 

wastewater treatment works and energy 

substations. 

N N R R R R 

Large-scale infrastructure installations, including 

bulk water transfer schemes, impoundments 

((Water Projects & Transfers), and energy 

generation facilities (power stations). 

N N N N N R 

Renewable energy (PV farms and solar arrays). N N N N N R 

Renewable energy (wind farms). N N R R R R 

15 
Quarrying and 

mining 

Prospecting and underground mining. N N R R R R 

Quarrying and open-cast mining (includes surface 

mining, dumping, and dredging). 
N N N N N R 

Hydraulic fracturing (fracking) N N N R R R 
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2.5 Land capability and agricultural potential 

 

2.5.1 Soil and land capability 

 

Land capability is defined as ñthe most intensive long-term use of land for purposes of 

rainfed farming determined by the interaction of climate, soil and terrainò (DAFF, 2016), as 

per the new classification system implemented from 2016. Map 11 illustrates land 

capability in Gamagara as per the DAFF classification system. 

 

Most of the areas in the west and southwest have low land capability. Land capability of 

the foothills of the Kuruman Hills in the northeast and to the east of Kathu, and the eastern 

plain to the west of the Kuruman Hills mainly varies between low and low to moderate land 

capability. The remainder of the plains and the dune fields have very low to low land 

capability. The rocky ridges vary between very low and very low to low land capability. 

 

2.5.2 Agricultural potential 

 

The agricultural potential of Gamagara as per the Agricultural Research Council (ARC) is 

illustrated in Map 12. It is rated based on eight land capability classes as per Table 6. The 

entire municipal area is considered unsuitable for rainfed crop production due to poor 

climatic conditions and relatively thin topsoil, both of which are deemed uncorrectable 

factors. 

 

Localised areas on the foothills of the Kuruman Hills in the northeast may support crop 

production under irrigation with specialised fertilisation practices, though the adverse 

characteristic of the predominantly sandy topsoil needs to be considered. Alternatively, 

emerging technologies can be considered that allow farming in arid regions, for example 

aquaculture, overburden treatment, greenhouse, or vertical farming. 

 

The municipal area is better suited as light grazing land for livestock and wildlife. Grazing 

capacity is illustrated in Map 13, and generally ranges between 14 and 21 units. The 

smallest farm portion that will allow sustainable farming with large stock units is generally 

approximately 660 ha, though some areas can allow smaller farm portions. Sheep farming 

generally requires at least 132, 218 and 231 ha for Merino -, Afrino-, and Dorper types 

respectively. 

 

 

 

 

TABLE  6: AGRICULTURAL POTENTIAL  

Land 

capability 

class 

Increased intensity of use 
Land capability 

groups 

I W F LG MG IG LC MC IC VIC 

Arable land 

II W F LG MG IG LC MC IC  

III W F LG MG IG LC MC IC  

IV W F LG MG IG LC    

V W  LG MG      

Grazing land VI W F LG MG      

VII W F LG       

VIII W         Wildlife 

W ï Wildlife MG ï Moderate grazing MC ï Moderate cultivation 

F ï Forestry  IG ï Intensive grazing  IC ï Intensive cultivation 

LG ï Light grazing  LC ï Light cultivation VIC ï Very intensive cultivation 

Source: Smith, 2006 

 

2.5.3 Vegetation 

 

The Gamagara municipal area is covered with Savannah biome. This biome famous for its 

wild animals, hence the large game reserves like the Kgalagadi Trans-Frontier Park. The 

Savannah biome lends itself to wildlife tourism that can strengthen the local economy. The 

vegetation profile varies and is illustrated in Map 14. 

 

2.5.4 Agriculture 

 

The district agricultural plan is presented in Map 15. The central region is largely 

designated as a poultry region. Selected areas close to the foothills of the Kuruman Hills 

and Olifantshoek are designated as sub protein regions. There are also scattered areas 

across the municipality for low intensity cultivation. 
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2.5.4.1 Commonages 

There are two commonage farms, one in Olifantshoek and the other in Deben, as shown 

in Table 7 below: 

 
Table 7: Commonage farms in Gamagara  

  Olifantshoek Deben 

Farm sizes 5 359 hectares 1 209 hectares 

Commonage sites 5 2 

Farm no.  155 473 

Coordinates North 27,95636,8 North 27,59695287 

East 22,728535 East 22,8562075 

Total farmers 68 49 

Total livestock 

2 062 1 218 

Pigs 45 Pigs 37 

Horses 220 Horses 26 

Sheep 575 Sheep 435 

Cattle 400 Cattle 132 

Goats 635 Goats 566 

Donkeys 187 Donkeys 22 

  Beekeeping sites 2 1 

 

2.5.4.2 Gamagara Agricultural Cooperative Hydroponics Project 

This project is a partnership between Anglo American Kumba Iron Ore, the Gamagara 

Local Municipality and Barloworld Equipment. It is located off the R380 between Kathu 

and Dibeng.   
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MAP 21: LAND CAPABILITY (DAFF)  
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MAP 32: LAND CAPABILITY (ARC)  
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 MAP 13: GRAZING CAPACITY  
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 MAP 14: VEGETATION  
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 MAP 15: AGRICULTURAL PLAN (DM)  

  



Gamagara Municipality: Municipal Spatial Development Framework Review 2024 ï Phase 2 Report. Part 2: Status Quo Analysis and Spatial Vision 

 

 24 

 

2.6 Climate 

 

2.6.1 Current climate 

 

The municipal area is semi-arid with hot days and cold nights. Summer temperatures range 

between 18ÁC and 37ÁC and winter temperatures between 3ÁC and 21ÁC. Extreme 

temperatures of -9ÁC and 42ÁC have been recorded. 

 

FIGURE 2: GAMAGARA TEMPERATURES  (DEGREES CELSIUS) 

 
 

Map 23 and Map 24 respectively illustrate maximum and minimum annual temperatures. 

The area commencing from Dibeng upwards to Hotazel in the north experiences the 

highest annual temperatures. Olifantshoek experiences slightly more moderate minimum 

temperatures compared to the remainder of the municipal area.  

 

The mean average annual rainfall recorded between 1963 and 2016 is 387mm and the 

average evaporation rate is 2 276mm per annum, almost six times the mean average 

rainfall (Shangoni Management Services, Kumba Iron Ore Report, 2017). Rain 

predominantly falls between October and March, usually as thunderstorms. The driest 

months are June to August. Precipitation can vary greatly between years.  

 

 
1 A Representative Concentration Pathway (RCP) is a greenhouse gas concentration (not emissions) 

trajectory adopted by the IPCC for its fifth Assessment Report (AR5) in 2014. The RCPs are consistent 

with a wide range of possible changes in future anthropogenic (i.e. human) GHG emissions and aim 

2.6.2 Climate change 

 

The CSIR conducted climate change analysis as part of the Green Book Project 

(Greenbook.co.za). Climate variables were considered in low and high mitigation 

scenarios (RCP28.5)1. The low mitigation scenario predicts the following climate changes: 

 

¶ Temperature: 3.1ÁC - 3.5ÁC projected increase in average temperature. 

¶ Very hot days: 39.56 days ï 71.72 days projected increase in the number of very hot 

days. 

¶ Rainfall: 13.53mm ï 21.21mm projected change in average rainfall. 

¶ Extreme rainfall: 0.56 days ï 0.06 days change in the number of extreme rainfall 

days. 

  

Map 18 illustrates the projected minimum temperature increase by 2050, and Map 19 the 

projected maximum temperature increases by 2050 (3.6ÁC - 4ÁC). Map 20 shows the 

expected change in rainfall. Map 28 illustrates the project increase in the number of very 

hot days. 

 

Table 8 lists climate change-related risks. These risks require comprehensive built 

environment responses to adapt human settlements to climate change, and to be resilient. 

These include spatial planning, urban design, land use management, engineering and 

infrastructure asset management responses.    

 

 

 

 

 

 

 

 
  

to represent their atmospheric concentrations. In RCP 8.5, emissions continue to rise throughout the 
21st century. 
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 MAP 16: MAXIMUM ANNUAL TEMPERATURE (CURRENT)  

  



Gamagara Municipality: Municipal Spatial Development Framework Review 2024 ï Phase 2 Report. Part 2: Status Quo Analysis and Spatial Vision 

 

 26 

 

 MAP 17: MINIMUM ANNUAL TEMPERATURE (CURRENT)  
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 MAP 18: MINIMUM TEMPERATURE CHANGE 2050  

 

  
































































































































































































































































