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MEC’s FOREWORD 

Mpumalanga – The Province of the Rising Sun, understands that 

failure to identify and investigate climate change impacts and risks 

will pose a life threat to the province, including its neighbouring 

countries, Mozambique and Swaziland.  The province has access 

to energy, water and other economic growth and development 

activities, but still needs more in order to sustain livelihoods.  

Climate Change is a real threat and is already manifesting its 

intensity through frequent wildfires, heat waves, severe storms and 

other extreme events like floods and drought, which negatively 

affect livelihoods, human health, job creation and socio-economic 

development.   

We believe that increasing our adaptive capacity and investing 

more on renewable energy initiatives will assist the Department to 

move forth.  While noting the progress and development currently taking place, we also should 

take cognisance of the best available environmental options of adaptive capacity. 

Our province of Mpumalanga, like others, is vulnerable to current and projected climate changes.  

The National Climate Change Response Policy presents Government’s vision for an effective 

Climate Change response, and the long-term just transition to a climate-resilient and lower carbon 

economy and society.  The Policy has two objectives: 

(i) to effectively manage inevitable climate change impacts through interventions that 

build and sustain South Africa’s social, economic and environmental resilience and 

emergency response capacity (adaptation), and  

 

(ii) for the Province to contribute to the national commitment to the UNFCCC to a low 

carbon future.   

The Policy Section 10.2.6 indicates that each province should develop a Climate Change 

Response Strategy.  The climate change considerations and constraints should be integrated or 

mainstreamed into provincial and municipal development planning tools such as Integrated 

Development Plans (IDPs, SDF’s, LED’s), and provincial/municipal service delivery programmes 

and projects. 

The Department of Agriculture, Rural Development, Land and Environmental Affairs has taken an 

initiative with the National Department of Environmental Affairs through GIZ to develop a Climate 

Change Adaption Strategy which requires that all key sectors that are identified as vulnerable to 

climate change must develop their own Adaptive Capacity measures or Adaptation Response 

Strategy.  It is also important that a platform is created for Mpumalanga communities to engage 

with all affected sectors to deal with climate change challenges, impacts and its implications. 

Other communities’ activities are taken for granted, such as waste management services that 

includes collection, transportation, recycling, treatment and disposal.  The major challenges are 

littering and illegal dumping, which also affect human health, water, biodiversity and destroys 

aquatic life that we depend on.  We need to utilise available technology and innovations to create 

job opportunities and reduce the amount of generated waste, which include other options in 

conserving water, protecting biodiversity and adopt sustainable agricultural activities.   

 

 
      MEC VR Shongwe 
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The Department has to ensure food security for communities, proper land use management. Other 

sectors have more crucial responsibilities of sustaining livelihoods in rural areas, protect the 

grassland and other biodiversity elements, and ensuring the availability and supply of clean water 

to the communities.  We therefore need to design environmental and health awareness and 

education programmes which involves all key sectors and communities to reduce the effects of 

Climate Change, which demands all of us to work together to combat its impacts. 

 

 

I Thank You.  

 

__________________________________ 
HON. VR SHONGWE 
MEMBER OF THE EXECUTIVE COUNCIL 
DEPARTMENT OF AGRICULTURE RURAL DEVELOPMENT LAND 
& ENVIRONMENTAL AFFAIRS 
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HOD’s FOREWORD 

 

Climate change impacts can affect all sectors and levels of society. In the 
past few years, reducing vulnerability to climate change has become an 
urgent issue for the world’s developing countries. Not only do these 
countries lack the means to cope with climate hazards, but their economies 
also tend to have greater dependence on climate-sensitive sectors, such as 
agriculture, water, human health and biodiversity. For these countries, 
climate change adaptation remains at the forefront of any sustainable 
development policy agenda. Mpumalanga Province is also affected by such 
impacts and vulnerabilities.  Current climate has shown an increase in 
extreme and disaster events in the province, while future climate change 
undoubtedly projects even more dramatic shifts in the states of many 
ecosystems and key natural resources. These shifts will provide one of the 
largest challenges to food and water security sectors, social development, 
livelihoods and economic growth, natural resource and conservation 
management. Managing disasters, natural resources and ecosystems in 
the face of uncertain climate requires new approaches. Amongst many of 

the recommended approaches are general principles and tools that managers and communities can use to 
inform decision-making processes.  

The Mpumalanga Department of Agriculture, Rural Development, Land and Environmental Affairs 

(DARDLEA) in collaboration with the National Department of Environmental Affairs (DEA), with support 

from German Federal Enterprise for International Cooperation (GIZ), developed the Provincial Climate 

Change Risk and Vulnerability Assessment Report to determine the impacts and vulnerabilities of climate 

change to key sectors in Mpumalanga Province. Such work was followed by the development and the 

Provincial Climate Change Adaptation Strategy, as an innovative set of guidance for the development and 

implementation of adaptation responses to climate change impacts and vulnerabilities strategies. The 

Strategy aims to help the province to understand and underscore the importance of adaptation planning 

and integration into broader development and economic goals of the province. Ultimately, the purpose of 

the Strategy is to support adaptation processes to protect and, when possible, enhance human well-being 

in the face of climate change, including variability. The development of the Mpumalanga Climate Change 

Adaptation Strategy was motivated because of the rapidly evolving body of knowledge of climate change 

science, policy implications and potential responses. The strategy seeks to address this linkage by offering 

a flexible approach through which key sectors users can clarify their own priority issues and implement 

responsive adaptation strategies, policies and measures.  

To address the impacts of climate change, government, civil society, private sector need to act coherently 

over different spatial and temporal scales. The focus must be to enhance science-policy-implementation 

interface, drawing closely to the provincial developmental plans, local government planning processes and 

civil societies’ role of awareness and advocacy. Such governance mechanism will further enforce sectoral 

thought leadership and guidance in the development of action plan and implementation of the strategy.  

Active adaptive management based on potential future climate impact scenarios will need to be across 

sectors to be mainstreamed and aligned into operations and implementation. Although many concepts 

and tools for addressing climate change have been proposed, one common area of work remains 

implementation. To successfully manage for climate change, a better understanding is needed on the roles 

and responsibilities of key sectors, research institutions and provincial developmental team, such will assist 

greatly to unlock and implement effective adaptive management.  

MEC VR Shongwe 
Head: DARDLEA, 

SP XULU 



  Adaption  Strategy Booklet v 

 

The strategies further discusses sectoral integration, development and economic planning, importance of 

scientific and technical support, the need for information, communication and awareness-raising of the 

adaptation issue, multi-level governance and implementation of the adaptation actions. The strategy 

concludes that institutional challenges, including multi-level governance and policy integration issues, 

which can act as considerable barriers in future policy implementation, however a concerted effort must 

be placed on various sectors to consider climate change in their planning domains.  

We present to you the Mpumalanga Climate Change Adaptation Strategy. This serves as a roadmap and a 

guidance to our responses to climate change impacts. Let us work cohesively to that we respond effectively, 

plan accordingly and implement adaptation responses, such include enhancing capacity, reduce 

vulnerability and improve awareness.  

We are grateful to the National Departments who supported the process, key provincial sectors for their 

participation and leadership, the research institutions who provided technical assistance, as well as those 

who contributed to the scientific analysis and strategy development throughout the process, thereby 

facilitating the essential participation of experts from various sectors.  We would especially wish to thank 

DEA for the leadership and guidance throughout this process, as well as the GIZ for funding this project.  

I would like to take this opportunity to encourage and invite sector departments to provide support in the 

implementation of this Strategy to bring about the best of outcomes for the Province and the country at 

large.  

 

_______________________________ 
MS SP XULU 
ACCOUNTING OFFICER 
DEPARTMENT OF AGRICULTURE, RURAL DEVELOPMENT, 
LAND & ENVIRONMENTAL AFFAIRS 
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EXECUTIVE SUMMARY 

South Africa is already witnessing evidence of climate change,1 and is located in one of the three regions 
of the African continent that is most likely to suffer significant adverse impacts from climate change.2 
Within South Africa, Mpumalanga province is no exception to observed and projected national trends. In 
fact, recent climate change science from within the country indicates that the region within which 
Mpumalanga province is located could face a potential increase in temperatures by as much as 2°C by 2035, 
by 1-3°C between 2040 and 2060 (or even 1-4°C in the high-end scenarios), and by 3-5°C between 2080 
and 2100 (or as much as 4-6.5°C in the high-end scenarios). These are all outside the range of present-day 
variability. Thus, Mpumalanga faces a warmer, and potentially hotter future. In terms of rainfall, available 
science is less precise; while some models project decreased rainfall over Mpumalanga in the long term 
(with the decrease ranging from mild to a very significant pattern of drying, based on the model and 
scenario used), other models suggest that there may be moderate future increases in the total volume of 
rainfall in the region, reflecting the uncertainty in model projections for this region of Southern Africa 
within the existing body of knowledge.3 Such studies indicate that volume of winter rainfall, in particular, 
is going to increase, but that total frequency of rainfall events is unlikely to alter significantly (indicating an 
increase in heavy rainfall events).4 However, what emerges out of such uncertainty is that the region is 
likely to experience greater variability in rainfall, and will almost certainly witness an increase in 
evaporation rates.5 
 
However, what emerges out of such uncertainty is that the region is likely to experience greater variability 
in rainfall, and will almost certainly witness an increase in evaporation rates,6 implying a drier future even 
in the presence of greater rainfall and heavy rainfall events.7  
 
In a welcome development, Mpumalanga province has taken the commendable step of starting to be 
better prepared for such climate change impacts and uncertainty. In policy terms, one of the first formal 
steps towards building climate change resilience is to identify areas of vulnerability and thereafter to 
identify high-level strategies that could reduce vulnerability by strengthening the ability to respond and 
cope well, i.e. by building adaptive capacity. The present report captures a set of initial adaptation 
strategies for each of the key sectors in Mpumalanga that exhibit high climate change vulnerability (based 
on the findings of a vulnerability assessment) or sectors that are critical to the province’s economy (based 
on stakeholder observations shared at two workshops in the province).  
 
The identification of sectors and overall project approach and methodology were validated with 
stakeholders and experts in a workshop in Mpumalanga province in March 2015, and the strategies were 
presented to and reformulated by stakeholders in a second such workshop in the province in May 2015. 
Thus, the strategies enumerated here were endorsed (and in many cases proposed) by stakeholders within 
the province (during discussions at the May 23, 2015 workshop).   
The strategies (as well as the project approach and methodology) are described in greater detail in the 
body of the report. In summary, the strategies are as follows:   

 

 

                                                           
1 DEA, “South Africa’s Second National Communication Under the United Nations Framework Convention on Climate Change,” UNFCCC, 
2011. http://unfccc.int/resource/docs/natc/zafnc02.pdf  
2 Alex Kirby, “Three African Regions at High Risk from Climate Change,” ClimateCentral, May 11, 2014. 
http://www.climatecentral.org/news/climate-hotspots-imperil-parts-of-africa-17417  
3 Long Term Adaptation Scenarios, “Climate Trends and Scenarios,” 2013. 
http://www.sanbi.org/sites/default/files/documents/documents/ltasclimate-trends-and-scenarios-tech-report2013low-res.pdf  
4 Claire Davis, CSIR, “Climate Change Handbook for Northeastern South Africa,” 2010. 
http://www.rvatlas.org/k2c/download/handbook_climate_change.pdf  
5 Department of Science and Technology, “South African Risk and Vulnerability Atlas,” 2010 
http://www.rvatlas.org/download/sarva_atlas.pdf  
6 Department of Science and Technology, “South African Risk and Vulnerability Atlas,” 2010 
http://www.rvatlas.org/download/sarva_atlas.pdf  
7 Long Term Adaptation Scenarios, “Agriculture and Forestry,” 2013 
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf  

http://unfccc.int/resource/docs/natc/zafnc02.pdf
http://www.climatecentral.org/news/climate-hotspots-imperil-parts-of-africa-17417
http://www.sanbi.org/sites/default/files/documents/documents/ltasclimate-trends-and-scenarios-tech-report2013low-res.pdf
http://www.rvatlas.org/k2c/download/handbook_climate_change.pdf
http://www.rvatlas.org/download/sarva_atlas.pdf
http://www.rvatlas.org/download/sarva_atlas.pdf
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf
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Agriculture 

I. Establish an effective Central Committee to deal with all agricultural commodities with an inclusion 
of other sector on Climate Change Adaptation.  

II. Design a Climate Change Adaptation and Agriculture Capacity Building programme (accreditation 
and NQF level) for Extension officers.  

III. Development and implementation of an Integrated Database on farmers to identify their 
individual vulnerabilities on Climate Change.  

IV. Commission a study to assess and investigate on Sustainable agriculture, technology and long term 
investment with the inclusion of climate change element.  

V. Review all agricultural policies to include the element of climate change adaptation.  
VI. Identify funding opportunities and structures for agricultural sector in relation to climate change. 

VII. Existing Monitoring, verification and reporting systems to be assessed and reviewed to include the 
element of climate change adaptation. 

VIII.  The development of Agriculture Climate Change Adaption Strategy 

Forestry 

 

I. Conduct further research into the development of more climate resilient trees. 

II. Revise site classification models. 

III. Review the Sector Disaster Management Plan for Forestry 

IV. Rehabilitation and Restoration of Degraded landscapes (especially Woodlands) 

V. Conduct Provincial Forest Resource Assessment (natural forests) 

VI. Commission a study on wood harvesting e.g. for fire especially in rural areas  

VII. Implement Agroforestry strategy. 

 

Rural and Urban Livelihoods and Settlements 

 

I. Identify and provide training on alternative sources of livelihoods for different regions and 

communities within Mpumalanga.  

II. Create and strengthen support business development mechanisms for communities.   

III. Improve development practices and strengthen monitoring to ensure climate resilient 

settlements. 

IV. Enhance disaster management and response.  

V. Integration and alignment of Planning tools i.e. Integrated Development Plans, Spatial 

Development Frameworks and Land Use Schemes in terms of the Spatial Planning and Land Use 

Management Act, 2013 (Act No. 16 of 2013)  

Biodiversity  

 

I. Develop a specialized climate change management programme to focus on protection of 

Mpumalanga’s two main terrestrial ecosystems in the face of climate change. 

II. Identify and integrate specific climate-change related priorities and metrics when next revising the 

Mpumalanga Biodiversity Sector Plan (MBSP). 

III. Expand protected areas and promote the protected area expansion strategy.  

IV. Enhance the use of ecological infrastructure to create natural buffers that create resilience against 

extreme weather events. 

V. Establish gene banks that contribute towards the conservation of species that are vulnerable to 

climate change  
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Tourism 
 

I. Formally establish and draw resources to a scientific research project to better understand the 
impact of ecosystem and biodiversity changes on the tourism sector in Mpumalanga.  

II. Identify suitable buffers around protected areas so as not to negatively impact on tourism 

on reserves. 

Water Availability and Supply  

 

I. Strengthen a cross-sectoral, inter-departmental governance framework to help integrate and 

mainstream climate change adaptation into all water related operations 

II. Ensure that future water related infrastructure projects explicitly integrate climate change 

resilience into their planning and design stages. 

III. Ensure effective and efficient water use by domestic users. 

 VII. Implement Komati Basin Water Authority Climate Change Adaptation Strategy. 

 

Human Health 

 

I. Mainstream and strengthening Climate Change in existing forums to ensure an extraordinary 

wealth of information on climate change impacts on the health sector. 

II. Secure, dedicate, and allocate substantial funding for better climate-related health surveillance 

and monitoring in the province and to carry out studies within Mpumalanga on health impacts of 

climate change. 

III. Develop and implement a Provincial Climate Change Adaptation Strategy for the Health sector. 

 

Disaster Management 

 

I. Conduct a study on specific climate-related disaster risks for Mpumalanga, based on climate 

change scenarios, including identifying geographic hotspots for each major disaster type.  

II. All sector departments and municipalities to integrate climate change element into Disaster 

Management Plans.  

III. Develop and implement public awareness and training programmes for sector departments, 

traditional leaders, municipalities, to educate people about climate change related disaster risks 

and responses. 

IV. Implement overall disaster prevention, reduction, response and preparedness strategy and 

programmes in the province. 

V. Strengthen Provincial Disaster Management Centre.  

VI. Introduction and promotion of collaborative funding (across national, provincial, local, and 

community levels) for groups to work together to tackle disaster risk in various areas 

VII. Develop and implement early warning systems for the province and collaborate with neighbouring 

states to share early warning systems with regional applications and benefits. 
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Extractives (Mining) 

I. Establish a long-term climate change and health programme for the mining sector in the 
province  

II. Fund a province-specific assessment of water related climate change risk to the mining 
industry in Mpumalanga . 

III. The establishment of the Mining-Community Liaising Forum. 
IV. To assist affected local municipalities with the development of Climate Change Adaptation 

Strategies. 

 

It is recommended that these strategies be further developed into an implementation plan by the relevant 

sectors within Mpumalanga, so that they can be mainstreamed into provincial policy.
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1. INTRODUCTION AND KEY CONCEPTS IN CLIMATE VULNERABILITY  

National Climate Change Response Policy stipulates that South Africa has to transit to a lower carbon and 

climate resilient society and objectively manage Climate Change impacts through interventions that build & 

sustain South Africa’s social, economic & environmental resilience and further make a fair contribution to 

the global effort to stabilize GHG concentrations. Each province has to develop a climate response strategy, 

which evaluates provincial climate risks and impacts and seeks to give effect to the National Climate Change 

Response Policy at provincial level. These are the following objectives that the policy has to achieve in terms 

of the provincial perspective:  

 To coordinate provincial adaptation and mitigation responses across their own line departments, as 

well as between municipalities within the province. It further states that climate change 

considerations and constraints should be integrated into municipal development planning tools such 

as Integrated Development Plans (IDPs), and municipal service delivery programmes and projects, 

 To participate in the undertaking of climate change Monitoring and Evaluation together with relevant 

stakeholders, to implement the design climate change response M&E system. 

1.1. Assessing Climate Change Vulnerability 

As climate change impacts become increasingly apparent in Mpumalanga, it is incumbent upon decision makers 

in the province to gain a strong comprehension of what makes a community, region, sector, or system vulnerable 

to climate change, the extent of such vulnerability, and then develop strategies and action plans to reduce the 

level and extent of vulnerability by improving the ability to cope with expected changes. This imperative is at the 

heart of any climate change vulnerability assessment and adaptation strategy development process. The steps 

involved become easier to grasp when one understands what climate change vulnerability is, and what it is 

comprised of. 

According to the Intergovernmental Panel on Climate Change (IPCC), vulnerability to climate change can be 

defined as follows:  

“Vulnerability is the degree to which a system is susceptible to, or unable to cope with, adverse effects of 

climate change, including climate variability and extremes. Vulnerability is a function of the character, 

magnitude, and rate of climate change and variation to which a system is exposed, its sensitivity, and its 

adaptive capacity.”8 (Emphasis added.) 

Climate change vulnerability has some key components, each of which has a specific relationship with the other 

components. These elements are defined differently by different sources, but at their core they can be identified 

as follows (largely as the IPCC does):   

                                                           
8 Intergovernmental Panel on Climate Change (IPCC), Fourth Assessment Report (2007), Report of Working Group II on Impacts, Adaptation, and 
Vulnerability, (Section 2.4) http://www.ipcc.ch/ipccreports/tar/wg2/index.php?idp=8  

http://www.ipcc.ch/ipccreports/tar/wg2/index.php?idp=8
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In simple terms, exposure is the extent to which a given system will be subject to or come into contact with a 

climate change impact – in this case, increased temperatures and changes in rainfall patterns. Sensitivity is the 

extent to which a given system can be affected by a particular climate change impact. Sensitivity is based on 

inherent qualities and characteristics of an entity or system, and is an internal characteristic. In this case, the 

biophysical features of the sector or sub-sector, which influence how it responds to changes in temperature or 

rainfall. Together, the combination of exposure and sensitivity amount to the potential climate impact, or “risk.”  

Merely because a sector or sub-sector (or any entity or system) is exposed to climate change, it does not 

automatically qualify as being at risk of potential impacts. If the sensitivity to climate is low, then the risk is 

moderated. (Similarly, if something is sensitive to changes in climate but not exposed to climate change, then risk 

is low as well. However, this is somewhat moot because all entities and systems on the planet are exposed to 

climate change – the difference is the degree to which the exposure occurs, i.e. the magnitude and rate, given 

that some parts of the world are warming faster than the rest or are expected to experience more significant 

impacts in terms of precipitation changes etc.).  

In the same vein, merely because a sector or sub-sector (or any entity or system) faces a risk of climate change 

impacts, this does not automatically make it vulnerable. Vulnerability in the face of climate risk is also a function 

the entity or system’s adaptive capacity. Put simply, adaptive capacity is the extent to which a system is able to 

exploit opportunities and resist or adjust to change. Adaptive capacity is often estimated based on proven 

historical ability to cope with the changes in question, and for the future it is assessed through proxies such as 

levels of education and income or even effective programs or policies being put in place to help the sector cope 

with changes in a positive manner. As the figure below illustrates9: the greater the adaptive capacity, the lower 

the vulnerability, and the lower the adaptive capacity, the greater the vulnerability. 

 

                                                           
9 Adapted from “Adapting Urban Water Systems to Climate Change – A Handbook for Decision-makers at the Local Level,” SWITCH Training Kit, 
2011. As seen at Adapting to Rising Tides http://www.adaptingtorisingtides.org/vulnerability-and-risk/  

http://www.adaptingtorisingtides.org/vulnerability-and-risk/
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Thus, this project arrived at the determination of vulnerability of various sectors in Mpumalanga through the 

process that is typical of most climate change vulnerability assessments:  

 

1.2. Adaptation vs. Mitigation 

It must be noted that the methodology described above is aimed at assessing sector vulnerability to climate 

change. The ultimate objective of this project is to suggest strategies that the province of Mpumalanga can 

use to facilitate the development of interventions for adaptation of the vulnerable sectors to projected risk. 

In this regard, it is useful to clearly articulate the difference between mitigation and adaptation. The figure 

below provides a summary definition of the climate change mitigation and adaptation. The aim is to help 

readers of this document to appreciate the difference between the two concepts and their constituent 

elements. 

 

 

Figure 1: Mitigation vs. Adaptation 

Mitigation thus focuses on actions aimed at reducing or preventing emissions. This is not within the scope of 

the current project or report. Climate change adaptation involves adjusting to current and expected future 

climatic impacts. It is adaptation that is the focus of this project and report. 

1.3. Project Overview  

This report is the culmination of a five-month project aimed at developing climate change adaptation strategies 

for three of South Africa’s nine provinces – Limpopo, Mpumalanga, and North West. The consultant was 

commissioned to assist DEA, through funds provided by GIZ. The project was conducted in two phases. The first 

phase of three months entailed conducting climate change vulnerability assessments in each of the three 

provinces, focusing on several sectors and sub-sectors: 
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Figure 2: Sectors and sub-sectors examined 

Phase one also involved seeking and integrating stakeholder input from experts and relevant sector officials in 

each of the three provinces, through provincial workshops in Limpopo, Mpumalanga, and North West.  

Findings from phase one (captured in three province-specific reports that serve as background feeder documents 

into the present report) highlighted specific sub-sectors that display relatively high vulnerability to climate change, 

relative to other sub-sectors. As agreed upon at the project inception stage, phase two of the project hones in on 

these priority sub-sectors, so as to allow more focused work on the development of adaptation strategies for the 

province. In response to stakeholder interest, the list of target-sectors was expanded from solely those that were 

identified through the vulnerability assessment process to include additional sectors deemed important to the 

province (even if their relative vulnerability was lower than the sectors originally evaluated as having High 

vulnerability in the assessment stage). For instance, even though according to the initial vulnerability assessment 

findings, urban livelihoods and settlements are less vulnerable to climate change than rural livelihoods and 

settlements in relative terms, nevertheless the urban segment has been included in this report as a focus for 

adaptation strategies, in deference to stakeholders in Mpumalanga who indicated that urban livelihoods and 

settlements should not be neglected.  

For Mpumalanga, the final sectors that were chosen for Adaptation Strategies are:  
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Phase two involved the identification of adaptation measures that can build adaptive capacity in the relevant 

sectors/sub-sector, and then evolving strategies for the province to thereafter take forward into an action plan 

and into subsequent implementation. Adaptation measures have been identified through literature review of past 

or current adaptation efforts in the appropriate sector in Mpumalanga or South Africa; an exploration of relevant 

best practices in the corresponding sectors elsewhere (similarly situated provinces or countries); validation, 

verification and guidance of provincial environmental department officials in Mpumalanga; and input and 

refinement by stakeholders and sector experts in a provincial workshop. The strategies have been developed 

based on this foundation and with an understanding of governance processes and institutional frameworks in 

Mpumalanga in relation to climate change adaptation (such as existing plans and policies within various 

departments in the province). 

 

In identifying approaches to climate change adaptation, it is typical for jurisdictions (countries, states and 

provinces, or municipalities) to first embark on the development of strategies, i.e. strategic directions and 

guidelines identifying certain areas where attention is required. Strategies answer the question of “what do we 

do?” Once strategies have been framed and approved (i.e. the objective of this present project), the appropriate 

government entities or responsible institutions then set about the task of answering, “how do we do it?” In other 

words, the strategy is typically followed by local or domain experts drawing up a detailed adaptation plan, which 

includes specific actions, responsibilities, clear timelines, budgetary allocations, and accountability mechanisms.  
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It is expected that such an implementation plan will follow in Mpumalanga province after the conclusion of the 

current project, informed by the present report.  

2. PRIORITY SECTORS FOR ADAPTATION STRATEGIES  

The Long Term Adaptation Scenarios (LTAS) project suggests that the region within which Mpumalanga province 

is located is could face a potential increase in temperatures by as much as 2°C by 2035, by 1-3°C between 2040 

and 2060 (or even 1-4°C in the high-end scenarios), and by 3-5°C between 2080 and 2100 (or as much as 4-6.5°C 

in the high-end scenarios). These are all outside the range of present-day variability. LTAS projects decreased 

rainfall over Mpumalanga in the long term, with the decrease ranging from mild to a very significant pattern of 

drying, based on the model and scenario used10. Other studies suggest that there may be future increases in the 

total volume of rainfall in the region (especially around the escarpment), attesting to the uncertainty in model 

projections for this region of Southern Africa within the existing body of knowledge. Such studies indicate that 

winter rainfall, in particular, is going to increase, but that total frequency of rainfall events is unlikely to alter 

significantly (indicating an increase in heavy rainfall events).11 However, what emerges out of such uncertainty is 

that the region is likely to experience greater variability in rainfall, and will almost certainly witness an increase in 

evaporation rates.12 While fewer studies suggest a dryer future for Mpumalanga than they do for its neighbour 

Limpopo, there are chances of the province experiencing a drier future even in the presence of greater rainfall 

and heavy rainfall events.13  

A recent study noted with concern that even though in South Africa there is a growing body of work focusing on 

understanding medium to long term changes and corresponding adaptation required, “most adaptation responses 

still focus on reducing vulnerability to present-day climate exposure…There is little practical experience of 

implementing adaptation programs related to longer-term climate change”14. Even though the timeframe 

identified and the scope of this project is until the year 2035, and the recommendations have been framed with a 

view to being fully acted on and implemented within the decade (2015 to 2025), an effort has been made to 

identify adaptation measures (to be effected through adaptation strategies) that would still have relevance even 

in the mid-century timeframe.  

Investigations into climate change vulnerability in Mpumalanga revealed the following sectors as high priorities 

areas for which adaptation strategies are required. The strategies follow in the next section.   

 Agriculture  

 Forestry 

 Livelihoods and Settlements (Rural and Urban) 

 Biodiversity 

 Tourism 

 Water Availability and Supply  

                                                           
10 Long Term Adaptation Scenarios, “Climate Trends and Scenarios,” 2013. 
http://www.sanbi.org/sites/default/files/documents/documents/ltasclimate-trends-and-scenarios-tech-report2013low-res.pdf  
11 Claire Davis, CSIR, “Climate Change Handbook for Northeastern South Africa,” 2010. 
http://www.rvatlas.org/k2c/download/handbook_climate_change.pdf  
12 Department of Science and Technology, “South African Risk and Vulnerability Atlas,” 2010 http://www.rvatlas.org/download/sarva_atlas.pdf  
13 Long Term Adaptation Scenarios, “Agriculture and Forestry,” 2013 
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf  
14 Gina Ziervogel et al., “Climate Change Impacts and Adaptation in South Africa,” WIRE’s Climate Change (2014) 5:605-620. 
http://www.egs.uct.ac.za/downloads/Ziervogel%20et%20al%20Climate%20change%20impacts%20and%20adaptation%20in%20SA%20WIRES%20S
ept%202014.pdf  
 
 
 
 

http://www.sanbi.org/sites/default/files/documents/documents/ltasclimate-trends-and-scenarios-tech-report2013low-res.pdf
http://www.rvatlas.org/k2c/download/handbook_climate_change.pdf
http://www.rvatlas.org/download/sarva_atlas.pdf
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf
http://www.egs.uct.ac.za/downloads/Ziervogel%20et%20al%20Climate%20change%20impacts%20and%20adaptation%20in%20SA%20WIRES%20Sept%202014.pdf
http://www.egs.uct.ac.za/downloads/Ziervogel%20et%20al%20Climate%20change%20impacts%20and%20adaptation%20in%20SA%20WIRES%20Sept%202014.pdf
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 Human Health 

 Disaster Management  

  Extractives (Mining) 
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2.1. Agriculture 

2.1.1. Agriculture in Mpumalanga 

Mpumalanga is South Africa’s second largest producer of citrus fruit, and thus citrus cultivation is a major 

component of the agriculture sector in the province. The province also produces sub-tropical fruit including 

mangoes, avocadoes, litchis, bananas, papayas, granadillas, and guavas. Mbombela alone accounts for a third of 

the country’s orange exports.15 Other crops grown in Mpumalanga include sugarcane, potatoes, sweet potatoes, 

tomatoes, carrots, pumpkins, and beans. Maize and sorghum are the winter staple crops, while wheat is grown in 

the summer.16 An estimated 18% of people in Mpumalanga are employed in the agriculture sector, with forestry 

being the main occupation.17 The agriculture sector, which also includes animal husbandry and livestock rearing, 

contributes an estimated six percent to the province’s annual average Gross Domestic Product (GDP)18.  

 

2.1.2. Vulnerability to Climate Change 

Across South Africa, climate change is expected to 

exacerbate already-rising irrigation demand in the 

agriculture sector, create spatial shifts in the 

growing areas for some crops, result in changes in yield 

for certain crops (on the balance, a fall in yields, 

especially in a significantly hotter future), and a shift 

as well as expansion in the range of several 

agricultural pests and parasites. Additionally, 

warmer temperatures are expected to increase heat 

stress amongst cattle, which has been linked to 

reduced milk yield and fertility in dairy cattle.19  

 

The above figure is one illustration (based on two distinct models) of how yields of maize (one of Mpumalanga’s 

main crops) may be affected by climate change, with a potential range of a 25% decrease (yield loss) or even a 

10% increase (yield gain). In contrast, the commercial forestry sector in Mpumalanga is expected to see slight 

gains from the effects of climate change, with more areas becoming suitable for commercial plantations20. 

An assessment by the International Food Policy Research Institute (IFPRI) identified Mpumalanga as one of South 

Africa’s five most sensitive provinces in terms of the susceptibility of the agriculture sector to climate change 

(however, with the predominance of commercial farmers, it is not assessed as being as vulnerable as provinces 

like Limpopo, with more smallholder farmers)21.  

                                                           
15 South Africa Info, “Mpumalanga Province, South Africa,” last accessed May 2015. 
http://www.southafrica.info/about/geography/mpumalanga.htm#.VUxc30saWs0  
16 Match Deck, “Mpumalanga Offers Agric Opportunities in SA,” June 26, 2012. http://www.matchdeck.com/article/425-mpumalanga-offers-agric-
opportunities-in-sa#/index  
17 Agriseta, “Sector Analysis – Agriculture,” June 2010. http://www.agriseta.co.za/downloads/news/AGRISETA_Sector_Analysis_290610-
version_2.pdf   
18 Agriseta, “Sector Analysis – Agriculture,” June 2010. http://www.agriseta.co.za/downloads/news/AGRISETA_Sector_Analysis_290610-
version_2.pdf   
19 Long Term Adaptation Scenarios, “Agriculture and Forestry,” 2013 
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf 
20 Long Term Adaptation Scenarios, “Agriculture and Forestry,” 2013 
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf 
21 Glwadys Aymone Gbetibouo and Claudia Ringler, “Mapping the South African Farming Sector’s Vulnerability to Climate Change and Variability – a 
Sub National Assessment,” IFPRI Research Brief 15-3 (2009). http://www.ifpri.org/sites/default/files/publications/rb15_03.pdf  

 

Figure 3: Median Change in Crop Yield for Rain-fed Maize  

(Source: LTAS) 

http://www.southafrica.info/about/geography/mpumalanga.htm#.VUxc30saWs0
http://www.matchdeck.com/article/425-mpumalanga-offers-agric-opportunities-in-sa#/index
http://www.matchdeck.com/article/425-mpumalanga-offers-agric-opportunities-in-sa#/index
http://www.agriseta.co.za/downloads/news/AGRISETA_Sector_Analysis_290610-version_2.pdf
http://www.agriseta.co.za/downloads/news/AGRISETA_Sector_Analysis_290610-version_2.pdf
http://www.agriseta.co.za/downloads/news/AGRISETA_Sector_Analysis_290610-version_2.pdf
http://www.agriseta.co.za/downloads/news/AGRISETA_Sector_Analysis_290610-version_2.pdf
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf
http://www.ifpri.org/sites/default/files/publications/rb15_03.pdf
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Figure 4: Climate Vulnerability of Agriculture - Ranking in South Africa by Province (Source: IFPRI) 

Another assessment that looked at the impact of climate change on agricultural revenues found Mpumalanga to 

be even more vulnerable. The study noted that due to the role of sugarcane in the province’s overall agricultural 

revenues, and due to sugarcane crops being heavily reliant on abundant rainfall, the province would likely see a 

fall in revenues by as much as ten percent in a scenario where temperatures rose by 2°C and rainfall decreased by 

five percent.22 

 

Figure 5: Distributional effects of a two degree temperature increase and five percent rainfall reduction across South African 
provinces (Source: G.A. Gbetibouo, R.M. Hassan Global and Planetary Change 47 (2005) 143–152). 

2.1.3. Agricultural Adaptation in Mpumalanga and South Africa  

A nationwide survey of farmers in South Africa indicates that several farmers have already, to varying degrees, 

considered and even adopted adaptation measures in response to increased climate variability. These include 

adjustments in farming operations (changing planting dates; adopting shorter planting periods; delaying the start 

of the planting period; increased use of modern machinery; collection of rainwater; increased use of irrigation; 

using more water-efficient crop varieties; using early-maturing varieties; and mixed farming with more livestock), 

increased application of chemical fertilizers and pesticides, improved water management practices, and increasing 

the use of shade and shelter.23  

                                                           
22 G.A. Gbetibouo and R.M. Hassan, “Measuring the Economic Impact of Climate Change on Major South African Field Crops: A Ricardian Approach,” 
Global and Planetary Change 47 (2005) 143–152. 
http://www.researchgate.net/profile/Rashid_Hassan2/publication/222558101_Measuring_the_economic_impact_of_climate_change_on_major_S
outh_African_field_crops_a_Ricardian_approach/links/02e7e51cc244c2d7fb000000.pdf  
23 James K.A. Benhin, “Climate Change and South African Agriculture: Impacts and Adaptation Options,” University of Pretoria. 
http://www.elsenburg.com/trd/globalwarm/downloads/agriculture.pdf  

http://www.researchgate.net/profile/Rashid_Hassan2/publication/222558101_Measuring_the_economic_impact_of_climate_change_on_major_South_African_field_crops_a_Ricardian_approach/links/02e7e51cc244c2d7fb000000.pdf
http://www.researchgate.net/profile/Rashid_Hassan2/publication/222558101_Measuring_the_economic_impact_of_climate_change_on_major_South_African_field_crops_a_Ricardian_approach/links/02e7e51cc244c2d7fb000000.pdf
http://www.elsenburg.com/trd/globalwarm/downloads/agriculture.pdf
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A survey of farmers in Mpumalanga reveals that farmers in the province do perceive long-term climate trends as 

changing, and identify certain measures as being beneficial to adapt to changing climatic conditions. The survey 

indicated that 91% of farmers sampled in Mpumalanga feel that temperatures are rising, 75% feel that rainfall is 

decreasing, and seven percent noted that the timing of rainfall has become more erratic in recent times. 

Mpumalanga farmers identified several barriers to climate change adaptation in the province: 48% cited poverty 

or the lack of credit and savings; over eight percent cited the lack of adequate access to water; more than eight 

percent also cited the lack of information about long-term climate change, and nearly six percent cited insecurity 

of property rights as a barrier.24 

 

The same study also highlighted the types of adaptation measures that farmers in Mpumalanga province have 

already been undertaking. In response to temperature rise, even though over 67% of farmers said they had not 

tried any adaptation measure at all, over six percent of farmers surveyed said they had tried changing their crop 

variety; over five percent said they were using more irrigation; four percent noted that they were trying different 

planting dates; and four percent said they had tried changing their crop altogether. Other methods identified were 

changing the amount of land under cultivation, and using feed supplements. None of the farmers had tried to do 

crop diversification or mixed farming.25 

 

Similarly, in response to changes in temperature, over 62% of farmers said they had not tried any adaptation 

measure at all. But the rest acknowledged trying various adaptation measures, including more irrigation (over 

11%), using different planting dates (7.5%), building a water-harvesting structure (5.03%), and planting different 

crops (three percent). Very few had tried changing crop varieties, changing the amount of land cultivated or 

grazed, and using feed supplements as adaptation measures to changing rainfall patterns and water availability.26 

 

However, a more recent survey found that awareness was somewhat lower. Per the second study, nearly 83% of 

households surveyed in Mpumalanga (of which over 60% were farming households) were not aware of climate 

change. An important finding from this study is that those who had greater access to extension services had more 

awareness of climate change and were more likely to have learnt about agricultural adaptation measures.27  

 

The LTAS project recommends a host of adaptation practices for the agriculture sector in South Africa: (i) 

conservation agriculture, climate-smart agriculture, ecosystem-based adaptation, community-based adaptation, 

and agro-ecology; (ii) sustainable water use and management; (iii) sustainable farming systems; (iv) early warning 

systems, risk management and decision support tools; (v) integrated and simplified policy ad effective governance 

systems; and (vi) awareness, knowledge, and communications. Detailed descriptions of each may be referred to 

in the LTAS Agriculture report,28 to obviate duplication of the list in this present report, whose aim is rather to 

identify a strategy for the province going forward. 

 

 

 

                                                           
24 G.A. Gbetibouo, IFPRI, “Understanding Farmers’ Perceptions and Adaptations to Climate Change and Variability – A Case Study of the Limpopo 
Basin,” Discussion Paper 00849, 2009. http://www.ifpri.org/sites/default/files/publications/ifpridp00849.pdf  
25 G.A. Gbetibouo, IFPRI, “Understanding Farmers’ Perceptions and Adaptations to Climate Change and Variability – A Case Study of the Limpopo 
Basin,” Discussion Paper 00849, 2009. http://www.ifpri.org/sites/default/files/publications/ifpridp00849.pdf  
26 G.A. Gbetibouo, IFPRI, “Understanding Farmers’ Perceptions and Adaptations to Climate Change and Variability – A Case Study of the Limpopo 
Basin,” Discussion Paper 00849, 2009. http://www.ifpri.org/sites/default/files/publications/ifpridp00849.pdf  
27 Phokele Maponya et al., “Climate Change Awareness in Mpumalanga Province, South Africa,” Journal of Agricultural Science; Vol. 5, No. 10; 2013 
http://www.ccsenet.org/journal/index.php/jas/article/viewFile/28380/17959  
28 Long Term Adaptation Scenarios, “Agriculture and Forestry,” 2013 
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf  

http://www.ifpri.org/sites/default/files/publications/ifpridp00849.pdf
http://www.ifpri.org/sites/default/files/publications/ifpridp00849.pdf
http://www.ifpri.org/sites/default/files/publications/ifpridp00849.pdf
http://www.ccsenet.org/journal/index.php/jas/article/viewFile/28380/17959
http://www.sanbi.org/sites/default/files/documents/documents/ltasagriculture-and-forestry-tech-report2013high-res.pdf
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At the national level, the Department of Agriculture, Forestry, and Fisheries (DAFF) released a Climate Change 

Sector Plan for Agriculture (in 2010), which identified four key performance areas (institutional arrangements; 

vulnerability assessments; mitigation and adaptation; response and recovery), and three critical enablers 

(Information management and communication; education, training, public awareness, and research; and funding 

arrangements). Many aspects of this plan still need to be rolled out and implemented at the provincial level.29  

 

Similarly, the National Climate Change Response Policy also acknowledges Climate Smart Agriculture when 

discussing Agriculture, Forestry, and Other Land Use (AFOLU), noting the need to, “invest in and improve research 

into water, nutrient and soil conservation technologies and techniques, climate-resistant crops and livestock as 

well as agricultural productivity in line with the National Development Plan and post 2015 Sustainable 

Development Goals, ownership and financing to promote the development of Climate Smart Agriculture that 

lowers agricultural emissions, that transitions to a low carbon sector, that is more resilient to climate change, and 

that boosts agricultural production.” The response policy also lays out five guiding principles for the AFOLU sector, 

including integration with rural development, food security, and job creation; developing short term and long term 

land use adaptation scenarios; investing in research; investing in awareness and education programmes; and the 

development and use of early warning systems.30  

2.1.4. Agricultural Adaptation Lessons and Best Practices from Elsewhere 

Globally as well as across Africa, there is growing momentum behind “Climate Smart Agriculture.”31 Climate Smart 

Agriculture is defined as involving production systems that sustainably increase productivity, resilience 

(adaptation), reduces or removes GHGs (mitigation), and enhances the achievement of national food security and 

development goals.32 The Food and Agriculture Organisation (FAO) has helped spur rapid uptake of Climate Smart 

Agriculture in different regions by providing knowledge resources and tools such as a sourcebook for 

implementation.33 

In February 2014, in Tanzania, delegates from over 20 African nations attended a regional workshop on “African 

Agriculture in a Changing Climate – Enhancing the Uptake of Climate Smart Agriculture.” They agreed that research 

is now increasingly pointing towards climate smart agriculture as the solution to enhancing capabilities of 

agricultural and food systems to cope with current climate variability in order to improve productivity and 

resilience.34  

 

 

 

 

                                                           
29 Department of Agriculture, Forestry, and Fisheries, “Climate Change Sector Plan for Agriculture,” March 2010. 
http://www.sasscal.org/downloads/RSSC_workshop_SA_final_presentations_programme_participants_(LQ)_part_2.pdf  
30 South African National Biodiversity Institute (SANBI) and Department of Environmental Affairs, “National Climate Change Response White Paper,” 
(2011). http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf  
31 The Climate Smart Agriculture Partnership, http://www.fao.org/climate-smart-agriculture/en/  
32 Climate Smart Agriculture, “About Climate Smart Agriculture,” http://www.fao.org/climate-smart-agriculture/72610/en/  
33 Food and Agricultural Organisation (FAO), “Climate Smart Agriculture for Development,” http://www.fao.org/climatechange/climatesmart/en/  
34 CGIAR Research Program on Climate Change, Agriculture, and Food Security, “Building Climate Resilience in the African Agricultural Sector,” 
February 26, 2014. http://ccafs.cgiar.org/blog/building-climate-resilience-african-agriculture-sector#.VUMxFEsaWs1  

http://www.sasscal.org/downloads/RSSC_workshop_SA_final_presentations_programme_participants_(LQ)_part_2.pdf
http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf
http://www.fao.org/climate-smart-agriculture/en/
http://www.fao.org/climate-smart-agriculture/72610/en/
http://www.fao.org/climatechange/climatesmart/en/
http://ccafs.cgiar.org/blog/building-climate-resilience-african-agriculture-sector#.VUMxFEsaWs1
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Thereafter, 26 African countries have collectively launched the voluntary Climate Smart Agriculture Alliance for 

Africa, which aims to trigger policy changes and increase investments that strengthen African agriculture in the 

face of changing climate.35 This new alliance aims to empower six million smallholder farmers across Africa by the 

year 2021, and is launching its first stage of efforts in Zambia, Ethiopia, and Niger.36 

There are emerging success stories and best practices for Climate Smart Agriculture from various parts of Africa. 

For instance, potato farmers in Tanzania are expecting a harvest with ten times the average yield.37 Traditional 

“Kihamba” agro-forestry techniques in Tanzania are helping raise incomes by an estimated 25%. Small holder 

farmers in Kenya and Tanzania are adopting water and soil conservation practices. Zambia and Malawi are 

strengthening their institutional and policy capacity to support climate smart agriculture. Farmers in Rwanda have 

increased income through agricultural diversification and mixed farming.38  

Thus, adopting some of the tenets and practices of Climate Smart Agriculture, as locally applicable and adaptable, 

may be of relevance for provinces in South Africa such as Mpumalanga. 

2.1.5. Climate Adaptation Measures for Agriculture - Recommendations 

Province-specific scientific literature on climate change impacts on the agricultural sector and on locally relevant 

climate change adaptation practices in Mpumalanga is lacking. While there is awareness of Climate Smart 

Agriculture and agricultural climate resilience more generally amongst responsible institutions or officials (and 

farmers in Mpumalanga are aware to some degree about climate change adaptation) available literature points 

to the province needing a much stronger knowledge base upon which to operationalize such efforts. Thus the 

recommendations suggested are geared towards laying a strong foundation for climate smart agriculture and 

scaling it up in Mpumalanga in the coming decade.  

I. Establish an effective Central Committee to deal with all agricultural commodities with an inclusion 

of other sector on Climate Change Adaptation. The committee should be established at a high 

administrative level to include the following departments COGTA, IUCMA, DWS, DRDLR, Traditional 

Leaders, SAWS and DARDLEA, Researchers, Academia, Farmers. The committee should be elevated 

and coordinated at the office of the MEC/HOD for Agriculture. The Committees needs to define roles 

and responsibilities of each institution that is a member of the committee. 

II. Design a Climate Change Adaptation and Agriculture Capacity Building programme (accreditation 

and NQF level) for Extension officers. This programme will assist in ensuring that extension officers 

are capacitated to disseminate correct information to farmers in terms of Climate Change adaptation. 

Furthermore, recommend the possible ways of maximizing the productions with the understanding 

of how Climate change contributes to their daily operations 

 

 

 

                                                           
35 CGIAR Research Program on Climate Change, Agriculture, and Food Security, “A Climate-Smart Agriculture Alliance for Africa,” June 15, 2014. 
http://ccafs.cgiar.org/blog/climate-smart-agriculture-alliance-africa#.VUMtrUsaWs0  
36 Africa CSA http://africacsa.org/#founding-members  
37 CGIAR Research Program on Climate Change, Agriculture, and Food Security, “In Pictures: Ten-Fold Potato Yield in Lushoto, Tanzania,” April 13, 
2015. http://ccafs.cgiar.org/blog/pictures-tenfold-potato-yield-lushoto-tanzania#.VUMy3EsaWs0  
38 FAO, “Success Stories on Climate Smart Agriculture,” 2014. http://www.fao.org/3/a-i3817e.pdf  

http://ccafs.cgiar.org/blog/climate-smart-agriculture-alliance-africa#.VUMtrUsaWs0
http://africacsa.org/#founding-members
http://ccafs.cgiar.org/blog/pictures-tenfold-potato-yield-lushoto-tanzania#.VUMy3EsaWs0
http://www.fao.org/3/a-i3817e.pdf
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III. Development and implementation of an Integrated Database on farmers to identify their individual 

vulnerabilities on Climate Change. The system will have to grade the farmers per commodity, 

according to their needs and assistance required. Furthermore, the systems should also be used as a 

platform for information sharing, knowledge and skills transfer. This system will further include the 

centralized hub, whereby the farmers will have access to any agriculture and climate change 

information that will assist in decision making. 

IV. Commission a study to assess and investigate on Sustainable agriculture, technology and long term 

investment with the inclusion of climate change element. The sustainable agriculture study will 

assist in determining the specific application of water, fertilizer and other essentials needed for the 

crop to maximize its production without over use of the available resources. The long term 

investment study will focus more on the planning site of the agricultural activities by providing long 

term investment decisions based on climatic projections in terms of temperature and rainfall 

conditions.  The study will also assist in identifying crop and animal suitability or vulnerability for the 

sector. 

V. Review all agricultural policies, plans and programmes to include the element of climate change.  

This will assist in ensuring that climate change adaptation is integrated into policy making decisions 

and that there is alignment component. 

VI. Existing and development of new Monitoring, verification and reporting systems must be assessed 

and reviewed to include the element of climate change.  Several monitoring and reporting systems 

have been developed to monitor the performance of agricultural activities and operations which lacks 

the element of climate change. This will assist with monitoring climate change impacts in the 

agricultural sector. 

VII. The development of Agriculture Climate Change Adaption Strategy: to assess the vulnerabilities in 

agricultural sector and to determine the climate change impacts, effects and suggest response 

measures per commodity.  

All of the aforementioned programs could be designed and developed in a one-year timeframe and then 

implemented on an ongoing, continuous basis (with periodic review and evaluation and recalibration as needed). 

Funding could be sought from development partners by seeking grants, but would also be secured from the 

national treasury. The lead implementation entity would be the Department of Agriculture ( DARDLEA) at provincial 

level working in close collaboration with Agriculture, Forestry and Fisheries (DAFF) (Regional/National) driving the 

implementation on the ground.  The Department of Environmental Affairs (DEA), the Department of Water and 

Sanitation (DWS), and Department of Education.  
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2.2. Forestry  

2.2.1. Forestry in Mpumalanga 

South Africa is generally regarded as a “low forest cover” country. However, wooded vegetation covers more than 

a third of the country land surface area. Despite its “low forest cover” status, South Africa ranks as the third most 

biodiverse country in the world. The forest biome has the highest plant diversity per hectare, although it is the 

smallest and most fragmented of all the biomes. The country’s forest land covers just over 40 million ha, about 

36, 7% of the country’s total land area of 122 million ha.39 

In South Africa forestry is divided into three types of forestry such as plantation, woodlands and natural forestry. 

Plantations cover approximately 1, 3 million ha of the country and over 80% of these occur in the Eastern Cape, 

Mpumalanga and KwaZulu-Natal. Of the total 1.3 million ha plantation area in South Africa during the 2010/11 

season, Mpumalanga maintained last season’s lead by accounting for the largest area with the provincial total 

ownership of 518 689 ha even though the province experienced a slight decline between the two seasons. At the 

same time, softwood is most planted in the same province and its plantation area seems to be on the rise at the 

expense of hardwood as the two commodities compete for the declining plantation area in the province. There is 

only a slight difference in the planted area between Mpumalanga and KwaZulu-Natal, the latter province posted 

503 213 ha during the 2010/2011 season with hardwood dominating or as the main focus area. 

The forest sector produces more than 22 million m3 of roundwood annually from commercial plantations, 

contributing about R7 billion to the economy each year. 82% of all commercial plantations in South Africa have 

achieved Forest Stewardship Council (FSC) certification for compliance with sustainable management practices on 

at least 82% of the total forest plantation area. This is the highest percentage of certified plantations in the world 

in terms of proportional area.40  

Forestry is a major economic sector in Mpumalanga province. Nearly 38% of all persons in South Africa employed 

in forestry work in Mpumalanga. It is estimated that nearly 6% of all of Mpumalanga’s population is dependent 

on the forestry sector for income and livelihoods.41 . Natural Vegetation is managed by both MTPA and DAFF in 

different areas. 

 

It is not only a source of employment and revenue, but also has considerable environmental benefits. Forestry is 

regarded as a mitigation tool in climate change, due to the fact that forests contribute to the removal of carbon 

dioxide from the atmosphere, also known as carbon sequestering. Although trees are later chopped down after 

10 to 20 years, when managed appropriately this does not reverse the mitigation already achieved. Trees take up 

and process carbon dioxide more actively when they are young and in their growing stage. As the tree reaches a 

certain age, growth slows or stops and carbon dioxide is taken up at the same rate as is released through 

respiration and transpiration. 

 

  

  

                                                           
39 DAFF (2015): Agricultural Policy Action Plan (APAP). Department of Agriculture, Forestry and Fisheries. Pretoria, South Africa. 
40DAFF (2015): State of the Forest Report. Department of Agriculture, Forestry and Fisheries. Pretoria, South Africa. 
DAFF (2015): State of the Forest Report. Department of Agriculture, Forestry and Fisheries. Pretoria, South Africa. 
41 Roger Godsmark, Forestry South Africa, “Employment in the South African Forest and Forest Products Industry in 2011.” February 2013. 
http://www.forestry.co.za/uploads/File/industry_info/statistical_data/Employment%20in%20the%20South%20African%20Forestry%20and%20For
est%20Products%20Industry%202011.pdf  

http://www.forestry.co.za/uploads/File/industry_info/statistical_data/Employment%20in%20the%20South%20African%20Forestry%20and%20Forest%20Products%20Industry%202011.pdf
http://www.forestry.co.za/uploads/File/industry_info/statistical_data/Employment%20in%20the%20South%20African%20Forestry%20and%20Forest%20Products%20Industry%202011.pdf
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Since the forestry sector typically removed tress of a certain age for commercial use and plants and grows several 

successive generations of trees, the carbon sequestration benefits continue to accrue. There are several other 

benefits from the forestry sector as well; wood products are renewable and can replace other materials that 

require much larger fossil fuel inputs for their production. Furthermore, forested wood can also replace fossil fuels 

directly in the form of renewable energy, or wood fuel. Forested areas also play a role in flood attenuation, and it 

creates valuable wildlife habitat42. 

 

Vulnerability to Climate Change 

Climate change has several impacts on the forestry sector. These include changing the rate of growth of trees; a 

rise in the frequency and intensity of forest fires (due to warmer temperatures and drier conditions); the spread 

of forest pests into new areas with favourable temperatures; and an increase in damage caused by extreme 

weather conditions such as drought, floods and storms. Such impacts in turn reduce the ability of the forestry 

sector to mitigate greenhouse gas emissions.  

 

Changing temperature and rainfall patterns also affect the growing range of trees. With higher temperatures 

spreading to greater areas, and (in the southern hemisphere), warm temperature bands moving south, the optimal 

geography for growing certain trees is also projected to shift.  

 

Forestry Adaptation in Mpumalanga and South Africa  

In 2013 DEA published a report on South Africa’s Greenhouse Gas (GHG) mitigation potential, and highlighted 
that the forestry sector could contribute to lowering GHG emissions. While the report is of note, it takes a 
mitigation lens, and thus did not address adaptation in the forestry sector.43  
 
DEA is currently implementing some adaptation strategies in the forestry sector through several coordinated 
projects being facilitated by the Institute for Institute for Commercial Forestry Research (ICFR). For instance, 
biomass burning is being used as an adaptive tool. Current adaptation therefore includes the proposed 
implementation of biomass projects for fuel and energy.  
 
Forestry South Africa and similar institutions are conducting a great deal of research into identifying and field 
testing tree species that are more resistant to climate change impacts, such as higher temperatures and 
dryness. 
 
On the basis of a memorandum signed with the Department of Water and Sanitation (DWS), the forestry 
sector in Mpumalanga is implementing the withdrawal of forested areas from riparian/wetland habitat, to 
reduce the impact on water availability/quantity. This helps ensure that these areas can be more resilient to 
the impacts of climate change.  
 
DAFF commissioned a National Veld Fire Risk Classification study. The study was aimed at identifying high fire 

prone areas in order to develop mitigation and adaptation measures. Mpumalanga was classified as a high fire 

risk area and it is envisaged that the outcomes of this study will inform development of mitigation measures and 

implementation of adaptation plans. Adaptions plans that have been implemented include the establishment of 

Fire Protection Associations, early warning system (Fire Danger Index) and allocation of resources.   

                                                           
42 Letter from SAPPI on Climate Change Adaptations for Forestry 
43 - Department of Environmental Affairs, 2013: South Africa’s Greenhouse Gas (GHG) Mitigation Potential Analysis, Pretoria, South Africa. 
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Forestry Adaptation Lessons and Best Practices from Elsewhere 

Both within South Africa and elsewhere, there is a great deal of literature about the way the forestry sector can 

contribute to climate change mitigation and the way the forestry sector can help communities adapt better to 

climate change. However, there is comparatively less discourse about the manner in which the forestry sector 

itself can adapt to climate change (which is the focus of the current project).  

 

The International Union of Forest Research Organizations (IUFRO) notes that many existing forest management 

practices are compatible with climate change adaptation, and can serve a dual purpose and incorporate 

adaptation, even if the practices were not originally designed with climate change in mind. These include measures 

to tackle habitat destruction, forest land fragmentation and degradation, and general approaches towards 

sustainable forest management. It also recommends that traditional knowledge about forests be tapped for 

adaptation measures. In addition to improved forest management for adaptation, there are examples of specific 

climate adaptation measures from several regions of the world. These include growing drought-resistant trees, 

reforestation with acacia or bamboo, alley cropping to reduce vulnerability to extreme weather, rehabilitating 

trees to promote recovery from bark beetle infestations etc.44 A range of international best practices and case 

studies of adaptation in the forestry sector have been consolidated in publications by development agencies, such 

as institutional reform in Mozambique, mixed cropping in plantations in Sri Lanka, establishment of grass barriers, 

innovative insurance approaches in India, and other such approaches that could potentially offer insights for the 

forestry sector in South Africa.45  

 

Forest Stewardship Certification (FSC) requirements have helped establish protected regions within forest 

plantations (grasslands, wetlands, indigenous forest), and these help with sustainable forest management overall. 

 

Climate Adaptation Measures for Forestry - Recommendations 

I. Conduct further research into the development of more climate resilient trees: Mpumalanga province 
could invest additional resources, in partnership with the private sector in the forestry industry, into 
developing and producing more tolerant genetic material. This can help ensure that the province has a 
range of tree species that are at lower risk in a warmer or dryer future. This type of applied research 
programme would include the planting of clones and hybrids (for instance with Pine and Eucalyptus 
species) that are bred and tested for pest/disease and other climate tolerances.  

 
II. Revise site classification models: SAPPI has already initiated the process of fine-tuning site classification 

models and data, such as a frost occurrence model. This enables more informed decision-making about 
the deployment of trees to the most appropriate sites, where they will be less susceptible to extreme 
weather conditions that may be caused by climate change. This type of work should be enhanced and 
provided greater resources. 

 
III. Review Disaster Management Plan for Forestry: Disaster management will also need serious attention, 

such as the implementation of fire management due to the increase of forest fires as a climate change 

impact. Fire management will need to be implemented cooperatively with government departments like 

CoGTA, local and district municipalities, as well as Mpumalanga DARDLEA. Thus, the province should 

                                                           
44 Risto Seppala et al., IUFRO, “Adaptation of Forests and People to Climate Change,” Global Forest Expert Panel on Adaptation of Forests to Climate 
Change, March 2009.  
45 Secretariat of the Pacific Community and GTZ, “Adaptation to and Mitigation of Climate Change in the Agriculture and Forestry Sector,” 2010. 
http://www.sprep.org/att/irc/ecopies/pacific_region/674.pdf  

http://www.sprep.org/att/irc/ecopies/pacific_region/674.pdf
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prepare a specific disaster management plan for the forestry sector, and DARDLEA should depute 

someone with this responsibility. 

 

IV. Rehabilitation and Restoration of Degraded landscapes (especially Woodlands): More specifically within 
the forestry sector, National DAFF and DEA are working in collaboration in programmes such as Working 
for Water / Wetlands / Woodlands / Ecosystems Programmes which, through their significant role in 
rehabilitation and restoration of degraded landscapes, promote a low carbon economy. 

V. Conduct Provincial Forest Resource Assessment (natural forests) – This is important to gain 
understanding of the current extent of natural forest in Mpumalanga, the extent of degraded areas and 
the drivers of degradation e.g. fuelwood, agriculture and so on 

VI. Commission a study on wood harvesting e.g. for fire especially in rural areas – The study will assist in 
determining the level of reliance of the communities on wood for their livelihood and how the resource 
availability is affected by climate change. It will also inform if the communities will be able to mitigate 
effects of climate change and adapt if the resource is depleted.   
 

VII. Implement Agroforestry strategy– The strategy seeks to encourage agroforestry as an alternative to the 
current mono-cultural land use practice. The impact of implementing the strategy as a mitigation measure 
to climate change has to be studied. 

 

The strategies enumerated above could be designed and developed in a one-year timeframe and then implemented 

on an ongoing, continuous basis (with periodic review and evaluation and recalibration as needed). Given the 

private sector’s role in forestry in Mpumalanga, a significant share of resources would ideally come from there. 

The lead implementation entity would be the Department of Agriculture, Forestry and Fisheries (DAFF) Regional 

level, working in close collaboration with the DARDLEA, Department of Environmental Affairs (DEA). it would be 

that drives the implementation on the ground. 
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2.3. Rural and Urban Livelihoods and Settlements  

2.3.1. Livelihoods and Settlements in Mpumalanga 

An estimated 50% of people in Mpumalanga live in conditions of poverty, and over 60% of the population 
resides in rural areas.46 Of all of South Africa’s provinces, Mpumalanga had the fifth lowest per annual 
average household income, as recorded in the 2011 census.47 In 2011, seven percent of Mpumalanga’s 
population lived in shacks that were not in backyards, while four percent lived in shacks in backyards (and 
another four percent lived in “traditional dwellings”).48 
 
While the province is predominantly rural, economic development is largely concentrated in urban areas. 
Rural areas are characterised by infrastructure and service delivery backlogs, especially with regards to roads, 
water supply and sanitation. The lack of appropriate skills in the Province has also been attributed to the 
Province’s rural nature. The former homeland areas (land under traditional leadership) are characterised by 
backlogs in social facilities such as schools, clinics, hospitals and police stations, which significantly increases 
the vulnerability of these rural populations.47 

 

A large amount of rural land in the province is under the custodianship of Traditional Authorities. Generally, 
Traditional Authorities are not assisted with the establishment of settlements, as municipalities have little capacity 
and financial means to assist them in this regard. Consequently, Traditional Councils have resorted to establishing 
new settlements and extending existing ones on their own, including demarcating stands and assigning land use 
rights, with little regard to the installation of bulk services and the environmental and geotechnical conditions of 
the land. Such settlements are usually prone to flooding and other disastrous events. Evidently, the solution lies 
in municipalities assisting Traditional Authorities with establishing new settlements.49.  

2.3.2. Vulnerability to Climate Change 

According to the LTAS, rural sensitivity to climate change is influenced by social history e.g. Former homelands, 

land claims; Water management regimes; Biomes; Topography and Agricultural zones. Factors influencing the 

environmental sensitivity and social vulnerability of human settlements to climate change hazards (changes to 

temperature, rainfall, and extreme weather) are Settlement typology (urban, peri-urban, mixed, rural);  

Infrastructure and services; Community and governance; Local topography (including inland/coastal); Population 

demographics  (Age, Gender, Poverty);  Spatial and temporal population distribution and migration patterns; and 

Economic base of settlement (e.g. agriculture, other water dependent, non-water-dependent). 

Impacts from climate variability, such a drought, are already a problem for livelihoods in Mpumalanga and are 

likely to become more pronounced with climate change. The level of poverty and reliance on rural livelihoods also 

makes the province vulnerable. In fact, the Department of Rural Development and Land Reform’s climate change 

risk and vulnerability assessment for rural human settlements identified Mpumalanga as being amongst the most 

socially vulnerable to climate change.50  

                                                           
46 Mpumalanga Provincial Government, “Mpumalanga Economic Profile,” September 2009. 
http://www.mpumalanga.gov.za/dedt/economic%20profile/Mpu_Econ_Vol5_01_Jul_2010.pdf 
47 Ehlanzeni District Municipality; Department of Rural Development and Land Reform, “Rural Development Plan, Ehlanzeni District Municipality,” 
2016.  
47 South Africa Statistics, “Census 2011,” published 2012. http://www.statssa.gov.za/publications/P03014/P030142011.pdf  
48 Housing Development Agency, “Mpumalanga – Informal Settlements Status,” 2013. 
http://www.thehda.co.za/uploads/images/HDA_Mpumalanga_Report_lr.pdf  
49 Department of rural Development and Land Reform, “Feasibility Study for Land Use Management and Land Use Practices in Traditional Authorities 
in Mpumalanga Province,” February 2016 
50 Department of Rural Development and Land Reform, “Climate Change Risk and Vulnerability Assessment for Rural Human Settlements,” July 
2013. 

http://www.mpumalanga.gov.za/dedt/economic%20profile/Mpu_Econ_Vol5_01_Jul_2010.pdf
http://www.statssa.gov.za/publications/P03014/P030142011.pdf
http://www.thehda.co.za/uploads/images/HDA_Mpumalanga_Report_lr.pdf
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In general, resource-poor settings such as Mpumalanga are at a greater disadvantage in coping with the effects of 
climate change and adapting to changing conditions. Mpumalanga’s climate vulnerability in terms of livelihoods 
is as much a function of expected climate impacts as it is a function of high levels of poverty and unemployment, 
dependence on agriculture for food security, employment, and inadequate access to sanitation, water supply, and 
healthcare.51  
 
The inhabitants of rural areas in Mpumalanga are also exposed and vulnerable to climatic impacts due to poor 
building practices and infrastructure being used in the area. Many houses are built on flood plains and are at 
severe risk when there are heavy rains in the area. The inhabitants are also at risk to water borne diseases from 
the lack of appropriate sanitation and waste management practices.  
 
Whilst agriculture is an economic activity in the area, most crops are rain-fed. Droughts and shifts in the rainy 
season will negatively impact the area.  
Within such settings, it is often the extremely young and the extremely old (i.e. children and the elderly, who are 
not part of the formal working population) who face the biggest challenges coping with climatic changes and the 
resultant impact on household livelihoods. Approximately 65% of children in Mpumalanga are estimated to live 
below the poverty line.52 The age distribution of Mpumalanga’s population is also shifting towards older age 
groups: the median age of Mpumalanga residents increased between the 2001 and 2011 census.53 However, the 
province’s proportion of elderly persons to adults is still lower than the national average.54   
 
In terms of out migration or in-migration between 2006 and 2011, it is unclear whether Mpumalanga experienced 
a net in-migration of people (as the 2011 census suggests55) or whether it experienced a net out-migration (as the 
Housing Development Agency suggests56).  
 
This trend influences vulnerability because of the movement of able-bodied adults (with high adaptive capacity) 
out of the province, leaving behind larger numbers of elderly persons with less ability to cope. 

2.3.3. Rural and Urban Livelihoods Adaptation in Mpumalanga and South Africa  

Given the role of agriculture as a source of subsistence and food security in Mpumalanga, adaptation to the 
impacts of a changing climate on livelihoods is, to a significant degree, agricultural adaptation.  
According to Oduniyi,57 climate change awareness amongst small-scale maize farmers in the Mpumalanga 
province is at a very low level. His study revealed that only 17.1 percent of small-scale farmers were aware 
of climate change, and its potentially negative impacts on crop production.  
 
Information dissemination is therefore crucial to ensure that farmers develop suitable adaptation methods. 
Besides the information already discussion about farmers’ adoption of agricultural adaptation measures (in 
the preceding section), there appears to be a significant lack of peer-reviewed or otherwise credible 
information from Mpumalanga on climate change adaptation measures already being adopted or 
experimented with in the context of rural livelihoods and settlements. 
 

                                                           
http://www.ruraldevelopment.gov.za/phocadownload/spatial_Planning_Information/Climate_Change/Latest_Risk_and_Vulnerability_july_2013_0
9072013.pdf  
51 UNICEF, “Exploring the Impact of Climate Change on Children in South Africa,” 2011. 
http://www.unicef.org/southafrica/SAF_resources_climatechange.pdf  
52 UNICEF, “Exploring the Impact of Climate Change on Children in South Africa,” 2011. 
http://www.unicef.org/southafrica/SAF_resources_climatechange.pdf 
53 South Africa Statistics, “Census 2011,” published 2012. http://www.statssa.gov.za/publications/P03014/P030142011.pdf 
54 Statistics South Africa, “Profile of Older Persons in South Africa,” 2011. http://www.statssa.gov.za/publications/Report-03-01-60/Report-03-01-
602011.pdf  
55 South Africa Statistics, “Census 2011,” published 2012. http://www.statssa.gov.za/publications/P03014/P030142011.pdf 
56 Housing Development Agency, “Mpumalanga – Informal Settlements Status,” 2013. 
http://www.thehda.co.za/uploads/images/HDA_Mpumalanga_Report_lr.pdf 
57 Samuel Oduniyi, “Climate change awareness and small scale maize farmers in Mpumalanga Province, South Africa,” 2013. 
http://uir.unisa.ac.za/bitstream/handle/10500/13677/dissertation_oduniyi_os.pdf?sequence=1 

http://www.ruraldevelopment.gov.za/phocadownload/spatial_Planning_Information/Climate_Change/Latest_Risk_and_Vulnerability_july_2013_09072013.pdf
http://www.ruraldevelopment.gov.za/phocadownload/spatial_Planning_Information/Climate_Change/Latest_Risk_and_Vulnerability_july_2013_09072013.pdf
http://www.unicef.org/southafrica/SAF_resources_climatechange.pdf
http://www.unicef.org/southafrica/SAF_resources_climatechange.pdf
http://www.statssa.gov.za/publications/P03014/P030142011.pdf
http://www.statssa.gov.za/publications/Report-03-01-60/Report-03-01-602011.pdf
http://www.statssa.gov.za/publications/Report-03-01-60/Report-03-01-602011.pdf
http://www.statssa.gov.za/publications/P03014/P030142011.pdf
http://www.thehda.co.za/uploads/images/HDA_Mpumalanga_Report_lr.pdf
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It may be noted that Mpumalanga adopted a Climate Change Declaration in 2011 that specifically lists the 
province’s commitment to the creation of sustainable livelihoods,58 but based on available evidence it does 
not appear as if any concerted action is being taken regarding climate change adaptation for rural livelihoods 
and settlements.  
 
At the national level, the NCCRP suggests the following adaptation responses for rural human settlements: 

supporting small-scale farmers including on-farm demonstration and experimentation related to conservation 

agriculture; empowering local communities – especially women – to design and implement adaptation strategies; 

designing and implementing economic diversification; prioritizing adaptation technologies such as low water-use 

irrigation, water harvesting, and drought-resistant seed varieties; and enhancing disaster-management 

architecture in rural areas.59 It also makes note of the need to overcome apartheid-era spatial planning challenges 

through approaches such as land redistribution without compromising on food security and agricultural 

production.  

The provincial government should establish an applied research programme that makes a rigorous analysis of 

viable alternative means of livelihood for different communities in different parts of Mpumalanga, based on locally 

available resources, existing and potentially transferable skill-sets, and the needs and aspirations of the 

communities concerned. Once some viable alternatives have been determined (in the 1-2-year timeframe), the 

program should transition into a 2-3 year technical training and skills-building program involving demonstration 

projects to help the communities’ adoption of the alternative livelihood sources.  

This program could be done in collaboration with universities, research institutes, development partners, but most 

importantly it should be grounded within the communities and be designed and implemented by the communities 

in collaboration with external and government experts, i.e. through a spirit of partnership. Given the small share 

of agriculture in Mpumalanga’s GDP, the introduction and adoption of alternative means of livelihoods may be a 

way to generate more revenue than current practices are generation, i.e. to bring more value-addition into the 

provincial economy and generate more income for the communities and the province. 

2.3.4. Rural and Urban Livelihoods Adaptation Lessons and Best Practices from Elsewhere 

The UK-funded Western Odisha Rural Livelihoods Project in India offers some valuable insights, given the many 

demographic and development parallels between the province (state) of Odisha in India and Mpumalanga 

province in South Africa.  

The project focused on building overall resilience amongst rural communities by: “(i) building structures and 
processes that develop community skills and confidence, enabling them to articulate their needs and demand 
improved services; (ii) enabling the poor and marginalized to become actively and effectively involved in planning 
and development; (iii) promoting equity between socio-cultural groups and empowering rural women; (iv) 
promoting farm and non-farm enterprises that improve income, employment and nutritional security, relieve the 
debt burden, and encourage savings; (v) improving management of common property and the fair distribution of 
its benefits; (vi) promoting local technology that responds to specific needs, including the particular needs of 
women; (vii) helping communities and local service providers – government or non-government - to use modern 
participatory methods for planning, implementation, monitoring and evaluation; and (viii) helping to create an 
environment that promotes pro-poor policy change.”60  

                                                           
58 Mpumalanga Provincial Government, “Climate Change,” http://www.mpumalanga.gov.za/dedt/news/Archive/climateChange.asp  
59 South African National Biodiversity Institute (SANBI) and Department of Environmental Affairs, “National Climate Change Response White Paper,” 
(2011). http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf 
60 DDInternational, “Western Odisha Rural Livelihoods Project,” http://ddinternational.org.uk/viewProject?project=4  

http://www.mpumalanga.gov.za/dedt/news/Archive/climateChange.asp
http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf
http://ddinternational.org.uk/viewProject?project=4
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Even though the core focus of this program was not on climate change adaptation per se, the results indicate that 
the communities involved in the project are now better able to respond to climate variability, in terms of both 
droughts and heavy rainfall. The success also led to uptake of this approach by the state government.61  
 
Other best practices and viable case studies to draw lessons from include the World Food Program’s (WFP) 

Managing Environmental Resources to Enable Transitions to More Sustainable Livelihoods (MERET) project, which 

has worked with over 500 communities in Ethiopia to enhance livelihood resilience to weather-related shocks, 

and improving food security, by rehabilitating land and water resources;62 the Food and Agriculture Organization’s 

(FAO) demonstrations of 15 viable agricultural adaptation practices in Bangladesh, geared towards drought 

mitigation, climate resilience, economic robustness, increased production, sustainability and social acceptability, 

where communities self-selected the use of mini-ponds, homestead gardens, dry seedbeds for rice cultivation, 

and cultivating hardy species of trees as their preferred adaptation options amongst the over 225 activities 

demonstrated and tested;63 and Malawi’s Climate Adaptation for Rural Livelihoods and Agriculture (CARLA) 

project,64 which is partially underway but has begun offering key implementation lessons about capacity building 

and training.65 

2.3.5. Climate Adaptation Measures for Livelihoods in Mpumalanga - Recommendations 

Since rural livelihoods in Mpumalanga province are very closely tied to agriculture, the recommended adaptation 

measures for that sector would also be beneficial for livelihoods. In addition, however, a few other key 

interventions are recommended, particularly with a view to economic diversification. Mpumalanga must actively 

explore how to provide alternative means of livelihoods to its people, divorced from agriculture.  

I. Identify and provide training on alternative sources of livelihoods for different regions and 

communities within Mpumalanga with focus mainly on the following aspects: 

 Food security: agricultural erven (small scale farming) 

 Water and Energy: renewable energy, rain water harvesting 

 Infrastructure: green buildings 

 Ecosystem protection 

 Waste management 

 Greening 

 Local markets [agri] 
II. Create and strengthen support business development mechanisms for communities with focus on the 

following aspect: 

  

                                                           
61 Virinder Sharma et al., “Sustainable Rural Livelihoods Approach for Climate Change Adaptation in Western Odisha, Eastern India,” Development in 
Practice Volume 24, Issue 4 (2014). http://www.tandfonline.com/doi/abs/10.1080/09614524.2014.911817?journalCode=cdip20  
62 Inter Agency Standing Committee (IASC), “Addressing the Humanitarian Challenges of Climate Change – Regional and National Perspectives: Case 
Studies on Climate Change Adaptation,” 2009.  
63 Inter Agency Standing Committee (IASC), “Addressing the Humanitarian Challenges of Climate Change – Regional and National Perspectives: Case 
Studies on Climate Change Adaptation,” 2009. 
64 AfDB, “CARLA Project Appraisal Report,” October 2011. http://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-
Operations/Malawi_-_AR_-_Climate_Adaptation_for_Rural_Livelihood_and_Agricuture__CARLA__-_LOTB_-_Approved_.pdf  
65 UNDP, National Adaptation Plan Global Support Programme, “Reporting, Monitoring and Review: Experiences and Lessons Learnt from National 
Climate Change Programme and NAPA Implementation in Malawi,” April 2014. http://www.undp-alm.org/sites/default/files/malawi_nap-
gsp_africa_regional_training_workshop_element_d_malawi.pdf  
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The Agri-Park initiative can be described as an attempt by the Department of Rural Development and Land Reform 
to implement its Rural Economy Transformation Model (RETM) through the Agrarian Transformation System, 
within an economically viable functional communal space as critical requirements in the war against poverty is 
access to land. The Communal Land Tenure Policy, which aims to clarify, strengthen and formalise the land rights 
of Communal Area residents – especially the vulnerable – through the introduction of institutionalised land use 
rights to be held by households… This intervention will enable household members to have clear rights on land 
allocated to them, enable their children to inherit the land, use land rights as collateral to access credit, enter into 
investment partnerships, and play an active role in how land is distributed, used and allocated to investors.  
 
Agri-Parks will serve as an important mechanism to execute the National Development Plan’s proposed rural 
development strategy, due to its potential for supporting small-scale agricultural production and stimulating agro-
processing in rural areas. The Agri-Park can be seen as a system that includes agro-production, processing, 
logistics, marketing, training and extension services, located on a District-wide basis. As a network, it enables a 
market-driven combination and integration of various agricultural activities and rural transformation services. 
Each Agri-Park will consist of various Rural Urban Market Centres (RUMCs) located on the periphery of large urban 
areas, providing market intelligence to assist farmers and processors in managing a nexus of contracts, with 
warehousing and cold storage facilities to enable market management. Every Agri-Park will also comprise a vast 
number of Farmer Production Support Units (FPSUs), which will, be located in close proximity to rural 
communities, and will offer agricultural input supplies, extension support, mechanization support, local logistics 
support, and primary produce collection. The FPSUs will also have limited sorting, packaging, storage and 
processing capacity for local markets, and will enable the through-put of excess produce to Agri-hubs.  The RUMCs 
and FPSUs should serve as centres of information dissemination to rural communities with regards to climate 
change awareness and adaptation measures.  
 
Establishment of cooperative models: The province of Mpumalanga, in partnership with the national government 
(Department of Rural Development and Land Reform), with development institutions and donors, and the private 
sector, should enhance opportunities for rural communities in Mpumalanga (especially farmers) to develop 
sustainable livelihoods.  
 
This entails raising credit availability through loans, grants, and microfinance; increasing access to and 
participation in markets; and institutional resources in the form of sustainable rural livelihoods board or 
committee that can offer guidance and feedback to rural communities in order to help them identify and develop 
new opportunities in  
The agricultural value chain. There is also the opportunity to look at more hardy, climate resilient crops as well as 
training farmers in more advanced farming methods such as crop rotation, recycling brown water and water 
containment through rainwater harvesting. 

III. Improve development practices and strengthen monitoring to ensure climate resilient settlements: 

After reviewing current practices and regulations, such as the The South African National Building 

Regulations and Building Standards Act, 1977 (Act No. 103 of 1977) an effort should be made to improve 

building codes and regulations to encourage better building practices, to ensure more resilient (stronger) 

structures by using higher quality construction methods and materials. 

IV. This is especially necessary in low-income areas and informal settlements, to reduce vulnerability and 

increase resilience to extreme weather events.  

65 Ehlanzeni District Municipality; Department of Rural Development and Land Reform, “Rural Development Plan, Ehlanzeni District Municipality,” 
2016. 
66 Ehlanzeni District Municipality; Department of Rural Development and Land Reform, “Rural Development Plan, Ehlanzeni District Municipality,” 
2016. 
67Ehlanzeni District Municipality; Department of Rural Development and Land Reform, “Rural Development Plan, Ehlanzeni District Municipality,” 
2016 
 
 
 
 



 

 
  

26 

 
V. Enhance disaster management and response: stakeholders at the provincial workshop noted that rural 

communities often live in flood-prone areas. Flooding has an impact on infrastructure, especially electricity, 
roads and water supply. One possible adaptation strategy is to provide incentives such as land swaps and new 
houses with compensation to encourage people to move out of such rural and urban areas to better serviced 
areas. However, disaster response and management in such areas must be strengthened to ensure that those 
who continue to reside in flood prone areas have assistance. Such strengthening could include providing more 
resources (human, and equipment, and financial) to the disaster management teams, conducting more disaster 
management awareness programmes or drills, and building levees or embankments.  
 

VIII.     Integration and alignment of Environmental Planning tools i.e. Integrated Development Plans, Spatial 
Development Frameworks andLand Use Schemes in terms of the Spatial Planning and Land Use 
Management Act, 2013 (Act No. 16 of 2013) : There needs to be better utilisation of the Spatial Planning and 
Land Use Management Act (SPLUMA) as a tool for implementing adaptation strategies in terms of regulating 
land uses and development permissions. This can be implemented through the incorporation of adaptation 
strategies into the Integrated Development Plans (IDPs), Spatial Development Frameworks (SDFs) and Land Use 
Schemes (LUSs) of Local Municipalities. SDF’s are spatial planning tools that assign desirable land uses to all land 
within a Municipality, and prevents undesirable land uses in certain locations. Effective utilisation of SDFs will 
give spatial expression to climate change adaptation strategies. As municipal SDFs are prepared as a component 
of municipal IDPs, it is important to ensure that climate change strategies are incorporated with the 
development of IDPs, so that the strategies will filter through to the SDFs. 

 
Traditional Authorities also need to be consulted and trained around issues of climate change and its impacts on rural 

livelihoods. The House of Traditional Leaders and Department of Co-operative Governance and Traditional Affairs 

(CoGTA) both have great influence in such areas under Traditional leadership, and should be involved to assist with the 

implementation of these strategies (as well as develop strategies based on their own insights as well).  The Department 

of Rural Development and Land Reform, as well as the Department of Human Settlements should also key players in 

implementing  the aforementioned strategies. DARDLEA, Human Settlement, municipalities and DPWRT (Department 

of Public Works, Road and Transport. 
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2.4. Biodiversity  

2.4.1. Biodiversity in Mpumalanga 

Biodiversity in Mpumalanga is vulnerable to climate change impacts. Given the large number of people who 
depend on natural resources for their livelihoods, this is a threat both to human populations as well as the 
biodiversity of Mpumalanga’s ecosystems. Preserving Mpumalanga’s ecosystems in the face of climate change 
pressures is key, especially in light of the fact that Mpumalanga’s tourism industry is extremely dependent on the 
health and robustness of the province’s natural resources, its animal life, and its ecological systems. 
 
According to the South African National Biodiversity Institute, Mpumalanga Province already has one critically 
endangered ecosystem (Kaapsehoop quartzite grassland), eleven endangered ecosystems (Blyde quartzite 
grasslands, Chrissiesmeer panveld, Dullstroom plateau grassland, Malmani karstlands, Mananga-Lebombo 
thornveld, Mauchesburg alpine grasslands, Noordkaap greenstone bushveld, Sekhukhune mountainlands, 
Stoffberg mountainlands, Tsakane clay grassland, Wakkerstroom/Luneberg grassland), and twenty vulnerable 
ecosystems (Badplaas Mountainlands, Barberton Mountainlands, Croc Gorge Granite Mountainlands, Eastern 
Highveld Grassland, Eastern Temperate Freshwater Wetlands, Elandshoek Summit Grasslands, Elandshoogte 
Mountainlands, Kaalrug Mountainlands, KaNgwane Montane Grassland, Lebombo Summit Sourveld, Legogote 
Sour Bushveld, Loskop Mountainlands, Low Escarpment Mistbelt Forest, Lowveld Riverine Forest, Northern 
Escarpment Dolomite Grassland, Paulpietersburg Moist Grassland, Rand Highveld Grassland, Soweto Highveld 
Grassland, Springbokvlakte Thornveld, and the Tzaneen Sour Bushveld).66 

2.4.2. Vulnerability to Climate Change 

The predominant ecosystems in Mpumalanga are grasslands and Savanna. In general, the Savanna ecosystem has a 
fairly high resilience to climate variability and change, and is considered less vulnerable than many other ecosystems.67 
Grasslands, however, are extremely sensitive and thus highly at risk from climate change, with an increased likelihood 
that warmer temperatures and higher carbon dioxide levels in the atmosphere will support the growth of wooded plants 
and trees, edging out grasses.  
Several studies in South Africa suggest that the savanna biome is likely to shift into areas currently covered by 
grasslands, with species currently present at higher elevations replaced by species from lower elevations, which move 
up with warmer temperatures. This could substantially change vegetation in Kruger National Park, for instance, with 
implications for wildlife in the area.68  

 

Figure 6:  Biomes of South Africa as Mapped in 2000 and Projected in 2050 (Source: SANBI, The Heat is On) 

  

                                                           
66 South African National Biodiversity Institute, “Summary of Listed Ecosystems by Province,” 
http://bgis.sanbi.org/ecosystems/Summary_%20listed_ecosystems_province.pdf  
67 CSIR, Risk and Vulnerability Atlas, “Information Portal K2C,” http://www.rvatlas.org/k2c/information/conservation.php  
68 South African National Biodiversity Institute, “The Heat is On,” 2008 
http://www.sanbi.org/sites/default/files/documents/documents/theheatison.pdf  
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Despite being more resilient, the Savanna biome itself may face negative impacts from climate change, as a result 
of encroachment by bush and woody tree vegetation.69 This type of forest encroachment (or forest colonization) 
is more likely in a wetter climate scenario, with more rain (as heavy rain events could be harmful to savanna seed 
germination). While some studies suggest that Mpumalanga is likely to see an increase in rainfall volume and more 
heavy rainfall events (and LTAS suggests the opposite), what is more clear is that rising temperatures and 
evaporation are also likely to lead to an overall drier climate in the region, leaving it unclear whether 
Mpumalanga’s savannas may be encroached on by forest ecosystems.70 A better understanding is required of the 
impact of changing climatic conditions (carbon dioxide levels, temperature, rainfall, evaporation) in conjunction 
with non-climate factors (fire, grazing, changes in local megafauna etc.) on different types of savanna ecosystems 
in South Africa (for instance, the varied response between mesic and semi-arid savanna).71 
 
Similarly, aquatic ecosystems in an already water-stressed province are likely to be negatively impacted by warmer 
temperatures and greater evaporation rates. Water use and availability in the province will be discussed more in 
the next section (the water sector) but several studies point to a decrease in water availability and decreased 
rainfall for the river basin, with implications for river-based biodiversity.72 Water quality changes (such as algal 
blooms and lower dissolved oxygen) due to warmer water temperatures also pose a threat to aquatic ecosystems, 
as do invasive species.   
 
Ecosystem changes have significant implications for Mpumalanga’s tourism industry as well, given that the 
industry is heavily based on big game and nature tourism. As a case study, significant work has been done on 
assessing the potential impacts of climate change on the Kruger to Canyons biosphere reserve (which includes a 
section in Mpumalanga), and the study concluded that there is a real need to engage a diversity of stakeholders 
in developing and collectively implementing adaptation measures in the reserve.73 

2.4.3. Biodiversity Adaptation in Mpumalanga and South Africa  

In developing climate change adaptation plans for ecosystems, it is critical to recognize that a changing climate 
poses fundamental challenges to traditional ecosystem conservation. In a non-stationary environment, it is less 
valuable to demarcate certain areas for preservation or as sanctuaries, given that species ranges are themselves 
likely to shift. Nevertheless, a range of adaptation approaches is still useful to consider.  
 
The Mpumalanga Biodiversity Conservation Plan is comprehensive conservation policy and a guidance document, 
intended as a source of biodiversity information for those engaged in land use planning. It uses a “systematic 
biodiversity planning” approach and comprises maps of Critical Biodiversity Areas (CBAs) and land-use guidelines. 
Through this comprehensive process, nearly 24.2% of the province, outside of existing protected areas, has been 
identified for better management and to ensure a “living landscape.”74 
 
 While the plan was created taking into account climate change (for instance, the MBCP handbook makes several 
references to climate change), the plan cannot be viewed as a climate change adaptation plan for ecosystems in 
Mpumalanga province.  
 

                                                           
69 Vhalinavo P. Khavaghali and William J. Bond, “Increase of Woody Plants in Savannah Ecosystems,”  Grassroots – Newsletter of the Grassland 
Society of South Africa, Vol. 8, No. 2 (May 2008). http://grassland.org.za/resources/grassroots/2006-to-
2010/2008/May%202008/5%20Khavhagali%20May%202008.pdf  
70 Robert J. Scholes, “Impacts and Adaptations to Climate Change in the Biodiversity Sector in Southern Africa,” AIACC Project Number AF04, Final 
Report (2006). http://www.start.org/Projects/AIACC_Project/Final%20Reports/Final%20Reports/FinalRept_AIACC_AF04.pdf  
71 R. Buitenwerf et al., “Increased Tree Densities in South African Savannas: >50 Years of Data Suggests CO2 as Driver,” Global Change Biology 
(2011). http://researchspace.csir.co.za/dspace/bitstream/10204/6127/1/Stevens_2012.pdf  
72 Tingju Zhu and Claudia Ringler, “Climate Change Implications for Water Availability in the Limpopo River Basin,” IFPRI Discussion Paper 00961 
(April 2010). http://www.ifpri.org/sites/default/files/publications/ifpridp00961.pdf  
73 Claire Davis et al., “Impacts of Climate Change on the Kruger to Canyons Biosphere Reserve,” 2009-2010. 
http://www.rvatlas.org/k2c/download/stakeholder_engagement_strategy.pdf  
74 SANBI, “Mpumalanga Biodiversity Conservation Plan,” http://bgis.sanbi.org/MBCP/project.asp  
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In fact, efforts are underway to actively explore how to integrate climate change into the MBCP, using multiple 

approaches such as interconnectivity enhancement.75 

A helpful tool that is available to Mpumalanga is the SANBI-developed Biodiversity GIS Land Use Decision Support 

(LUDS) tool, which provides municipality-level biodiversity information and summaries, enabling planners to 

better understand the impacts of land use decisions on underlying ecosystems.76 However, this too does not 

integrate information about projected climate change impacts to ecosystems and recommended adaptation 

measures.  

The NCCR notes, in relation to biodiversity and ecosystem adaptation to climate change, that responses to climate 

change should include the following: (i) strengthening biodiversity management and research institutions for 

better monitoring and assessment; (ii) conservation, rehabilitation, and restoration of natural ecosystems that 

improve resilience; (iii) prioritizing impact assessment and adaptation planning; (iv) prioritizing research into 

climate change ecosystem threats in marine and terrestrial ecosystems, including effective monitoring; (v) 

expanding the protected area network with a perspective on climate resilience; (vi) encouraging partnerships for 

areas that are not under formal protected status; and (vii) expanding gene banks.77 

2.4.4. Biodiversity Lessons and Best Practices from Elsewhere 

In recent years there has been growing interest in 

and uptake of Ecosystem Based Adaptation (EBA), 

which brings together traditional biodiversity 

conservation, socio-economic development, and 

climate change adaptation. The key elements of EBA 

are Community-Based Natural Resource 

Management (CBNRM), Community Based 

Adaptation (CBA), and Climate Change-Integrated 

Conservation Strategies.78 

There are several examples of positive results from 

EBA in the field. These include IUCN’s efforts in 

Zambia, Tanzania, and Mozambique (emphasizing 

the role of forests and water resources in community 

livelihoods), community-based fire management in 

Northern Australia (West Arnhem),79 the 

government of Colombia’s efforts to work with local communities to build climate resilience through the 

protection of thousands of hectares of tropical ecosystems rich in medicinal plants,80 debt-for-nature swaps 

funded by France that involve local communities in Madagascar and Cameroon,81  

                                                           
75 Mpumalanga Tourism and Parks Agency, “Incorporating Climate Change and Interconnectivity Into the MBCP,” May 2014. 
http://biodiversityadvisor.sanbi.org/wp-content/uploads/2014/08/52-Lotter-MpumalangaBiodiversityPlanning.pdf  
76 SANBI, Biodiversity GIS, “Municipal LUDS,” http://bgis.sanbi.org/municipalities/choose-muni.asp?prov=MP  
77 South African National Biodiversity Institute (SANBI) and Department of Environmental Affairs, “National Climate Change Response White Paper,” 
(2011). http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf  
78 SANBI, “Biodiversity, Climate Change, and Sustainable Development,” 
http://www.sanbi.org/sites/default/files/documents/documents/biodiversity-climate-change-and-sustainable-development_0.pdf  
79 IUCN, “Ecosystem Based Adaptation – A Natural Response to Climate Change,” 2009. 
https://cmsdata.iucn.org/downloads/iucn_eba_brochure.pdf  
80 UNFCCC, “Ecosystem Based Adaptation,” 2012 Calendar. https://unfccc.int/files/adaptation/application/pdf/nwp_cal_2012.pdf  
81 Tahia Devisscher, “Ecosystem Based Adaptation in Africa,” Stockholm Environmental Institute 2010. 
http://www.unep.org/climatechange/adaptation/Portals/133/documents/AdaptCost/10%20EBA_AdaptCost_Final.pdf  

 

Figure 7: Ecosystem Based Adaptation 
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grassland protection and restoration in China by the Gansu and Xinjiang Pastoral Development Project,82 and 

sustainable pasture management in Mongolia to protect grasslands as well as livelihoods of local herders.83 One 

of the richest sources of information in the realm of freshwater ecosystem adaptation is the World Bank’s ‘Flowing 

Forward’ report, which takes a biodiversity lens to water resources management in a changing climate.84 

There is also a great deal of literature (including case studies) about ecosystem conservation (particularly aquatic 

ecosystems) through the removal and management of Alien Invasive Species.85 

2.4.5. Climate Adaptation Measures for Biodiversity in Mpumalanga - Recommendations 

A significant amount of attention and resources are already devoted to conservation and ecosystem preservation. 

However, there appears to be a need for both (a) focused programmes and initiatives that specifically take a 

climate change perspective when examining ecosystems; and (b) further integrating climate change into existing 

plans, policies, and programs, i.e. climate mainstreaming in conservation and natural resources management.  

 

To this end, a few key recommendations are offered: 

I. Develop a specialized climate change management programme to focus on protection of 

Mpumalanga’s biodiversity in the face of climate change. There is a credible evidence-base to indicate 

that climate change is likely to have deleterious impacts on the grassland ecosystems in Mpumalanga, 

and potentially also on the savanna ecosystem. However, in addition to better understanding the climate 

and non-climatic dynamics that result in change, it is also essential to develop more robust studies about 

the biodiversity, natural capital, indigenous forests, tourism and human livelihoods impacts of these 

changes, as well as what can be done to reduce or better manage the change. Thus Mpumalanga could 

consider establishing, in partnership with other South African provinces that share grassland and savanna 

ecosystems, and the South African National Biodiversity Institute, a dedicated programme that 

strengthens the understanding of climatic changes to the two ecosystems, and simultaneously increases 

the knowledge-base regarding the socio-economic implications of such changes. 

  

                                                           
82 The World Bank, “Convenient Solutions to an Inconvenient Truth: Ecosystem Based Approaches to Climate Change,” June 2009. 
http://siteresources.worldbank.org/ENVIRONMENT/Resources/ESW_EcosystemBasedApp.pdf  
83 Asian Development Bank, “Making Grasslands Sustainable in Mongolia: Adapting to Climate and Environmental Change,” February 2014. 
http://www.adb.org/publications/making-grasslands-sustainable-mongolia-adapting-climate-and-environmental-change  
84 Tom Le Quesne et al., “Freshwater Ecosystem Adaptation to Climate Change in Water Resources Management and Biodiversity Conservation,” 
November 2010. http://www.flowingforward.org/pdf/full.pdf  
85 Jenny Davis et al., National Climate Change Adaptation Research Facility, Australia, “Climate Change Adaptation Guidelines for Arid Zone Aquatic 
Ecosystems and Freshwater Biodiversity,” February 2013. 
http://www.nccarf.edu.au/sites/default/files/attached_files_publications/Davis_2013_Climate_change_adaptation_guidelines_for_arid_zone.pdf  
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 This applied research programme could then, in conjunction with development partners, fund and implement 

conservation programs to arrest or manage the impacts of climate change in certain regions covered by the 

two ecosystems (such as in sub-sections of already protected areas). The strategy should include the 

monitoring of key indicator species and ecosystems vulnerable to climate change. This can be 

coordinated by DEA across the various provinces, in association with the provincial government 

departments (such as DARDLEA).  

II. Identify and integrate specific climate-change related priorities and metrics when reviewing the 

Mpumalanga Biodiversity Sector Plan (MBSP): given the role of the Mpumalanga Biodiversity Sector Plan 

in ecosystem and natural resource management in the province, it is a critical vehicle within which to 

embed climate change adaptation. When the plan is next revised or updated, the latest-available research 

on climate change management in grassland and savanna ecosystems as well as aquatic ecosystems 

should inform the plan’s revision (including within its quantitative targets and metrics), so as to 

strengthen the plan’s ability to promote climate change adaptation and resilience within Mpumalanga’s 

two primary ecosystems. In addition, it should ensure landscape connectivity and protection of climate 

change resilient areas. One of the ways to achieve this is to implement the MBSP and its land-use 

guidelines as well as the gazetting of the MBSP as bioregional plans for each district (Biodiversity Act), 

incorporate within SDFs, EMFs etc. The implementation and roll-out of the MBSP is of key importance in 

this Province.   

III. Implement the MBSP and bioregional plans that would allow for the protection of climate change 

related priorities.  The Implementation of the plan will allow species and ecosystems to adapt to a change 

climate. The land-use changes will have negative impact on the priority areas, there such a need to 

effectively and efficiently implement the MBSP and recommended land use guideline. Incorporate 

climate change priorities within the protected area expansion strategy: Even though climate 

change makes the use of protected areas challenging (because delineating a protected area today 

may prove ineffective and meaningless in a few decades if climatic changes result in a shift in species 

range and habitat outside of the bounds of the designated protected area), stakeholders in 

Mpumalanga felt this strategy had significant promise even despite the challenges. Thus, it has been 

suggested here to reflect this. 

a. Protected areas help society cope with climate change impacts by maintaining essential 

services upon which people depend. Without them, the challenges would be even greater, 

and their strengthening will yield one of the most powerful natural solutions to the climate 

crisis. 

b. Protected areas have a role to play in adaption. They maintain ecosystem integrity, buffer 

local climate, reduce risks and impacts from extreme events such as storms and droughts; 

and they maintain essential ecosystem services that help people cope with changes in water 

supplies, water purification, flood attenuation and disease caused by climate change. 

c. Opportunities to use protected areas in climate response strategies need to be prioritised by 

national and local governments. 

d. Although many natural and managed ecosystems can help to mitigate or adapt to climate 

change, protected areas offer several advantages: recognition (often legal); long-term 

commitment to protection; agreed management and governance approaches; and 

management planning and capacity. They are often the most cost effective option. In many 

situations they contain the only natural or semi-natural habitats remaining in large areas. 
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e. The province should promote opportunities for protected area systems to maintain and 

increase their role in climate change mitigation and adaptation, through: 

I. Increasing the total area within protected area systems 

II. Extending existing protected areas through landscape management approaches that 

integrate protected areas within a matrix of land uses and as part of local adaptation 

strategies through community-based approaches 

III. Increasing the level of protection within existing protected area systems to ensure 

that they are effectively addressing threats and storing carbon 

IV. Improving and adapting management of protected areas 

V. Encouraging different protected area governance models including indigenous and 

community conserved areas and private reserves 

f. Protected area systems will need to be adjusted and often expanded to fulfil their potential 

climate response roles of mitigation and adaptation, with implications for planning, 

assessment, policy and training. Individual protected areas will need adaptive management 

to meet changing conditions. In addition, protected area agencies have the potential to be 

major facilitators of natural resource management in the wider landscape, thereby 

contributing to sectoral and community-based adaptation. 

IV. Enhance the use of ecological infrastructure to create  resilience against extreme weather events: 

a. Ecological infrastructure is the nature-based equivalent of hard infrastructure, such as roads, 

bridges and water pipelines, and is just as important for providing the vital services that 

underpin social development and economic activity. It is the stock of functioning ecosystems 

that provides a flow of essential ecosystem services to human communities — services such 

as the provision of fresh water, rangelands for grazing, climate regulation and soil formation.  

b. We need to identify and spatially map important ecological infrastructure that supports 

climate change adaptation. 

c. A related effort is to protect genetic animal and plant diversity as this is also natural capital. 

For this, national parks and zoos need to be involved in the strategy. 

d. This ecological infrastructure needs to be managed correctly to improve provisioning of 

ecosystem services. 

e. Rehabilitation of important ecological infrastructure is important. 

f. Such rehabilitation and preservation can form part of a Green Economy plan and can 

support job creation. 

g. This would require a cross-cutting mandate that can be implemented across all levels of 

government (national, provincial, local).  

V. Establish gene banks that contribute towards the conservation of species that are vulnerable to climate 

change. Ex-situ population outside of nature areas, and capture in the Botanical Garden, later might re-

introduce in the wide when need. Focusing on species that are susceptible to climate change. The Gene 

Banks need to be established at different climate zones.   

All of the aforementioned initiatives must become ongoing, continuously implemented approached. While it may 

require a year or more to fully operationalize these strategies through more detailed sector-specific 

implementation plans, once there is a mandate for the strategies enumerated here they must be mainstreamed 

into existing operations. At the provincial level, DARDLEA, MTPA and SANBI would be the main driver, but 

significant support and political buy-in must come from municipalities, DEA and DAFF. Funding support would be 

necessary from the national treasury.  
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2.5. Tourism  

2.5.1. Tourism in Mpumalanga 

Mpumalanga is home to the world famous Kruger National Park, one of the most celebrated wildlife refuges 

around the globe. Much of Mpumalanga’s tourism is, in fact, nature tourism. The vast majority to 

Mpumalanga identify their reason for visiting as leisure tourism. Besides Kruger, visitors to Mpumalanga are 

drawn by Blyde River Canyon, Echo caves, ‘God’s Window,’ Sabi Sands Game Reserve and other nature 

tourism destination. Next to Gauteng, the Western Cape, Mpumalanga often attracts the third highest 

number of international tourists to South Africa (although this changes from year to year). It is estimated 

that the tourism industry contributes between 5 and 10 billion Rand a year to the province’s economy (i.e. it 

accounts for between 3.4 – 6.4% of Mpumalanga’s economy).86 

2.5.2. Vulnerability to Climate Change 

Given the predominance of nature-based tourism in Mpumalanga, climate change is a particularly serious 

concern for this sector. Climate change is already altering the natural world, modifying the habitat range of 

animals and the growing range of plants, introducing alien invasive species into regions previously not suited 

climatically, decreasing the numbers of some less resilient species that are unable to cope with rising 

temperatures and changing precipitation patterns.  

In a study conducted to assess the potential impact of climate change on the Kruger-to-Canyons biosphere 

reserve, CSIR estimated that the region is likely to experience the following: an increase in maximum 

temperature by 0.5 °C – 3.5 °C per annum, an increase in minimum temperature by 0.6 °C – 2.2 °C per annum, 

and an increase in average temperature by 0.3 °C – 1.5 °C per annum. In terms of changes in rainfall, the area 

is expected to receive more rain, by 85-303 mm per annum, with especially large increases along the 

escarpment. Due to higher temperatures, future evaporation is also expected to increase. The study noted 

that a shift in climate could lead to a change in ecosystem goods and services for the area, with implications 

for social and economic stability in the region.87 

2.5.3. Tourism Adaptation in Mpumalanga and South Africa  

South Africa’s tourism department has been proactive in studying and working to be better prepared for the 

impacts of climate change. The first step towards adaptation is to understand what the impacts are likely to 

be, in order to know what and how much to prepare for. At the national level, South Africa has already 

conducted a vulnerability and impact assessment of climate change on the tourism sector.88 

                                                           
86 Mpumalanga Department of Finance, “Role of Tourism in Mpumalanga Economy,” May 2010. 
http://finance.mpu.gov.za/documents/ea.Role.of.Tourism.in.Mpumalanga.Economy.pdf  
87 Claire Davis, “Risk and Vulnerability Planning in the Kruger to Canyons Biosphere Reserve,” 
http://researchspace.csir.co.za/dspace/bitstream/10204/4274/2/Davis_2010_P.pdf  
88 Department of Tourism, “Baseline Assessment: Vulnerability and Impact of Climate Change on Major Tourism Attractions and Activities,” 2011. 
http://www.tourism.gov.za/CurrentProjects/ResponsibleTourism/Responsible%20Tourism/Baseline%20Assessment.pdf  

http://finance.mpu.gov.za/documents/ea.Role.of.Tourism.in.Mpumalanga.Economy.pdf
http://researchspace.csir.co.za/dspace/bitstream/10204/4274/2/Davis_2010_P.pdf
http://www.tourism.gov.za/CurrentProjects/ResponsibleTourism/Responsible%20Tourism/Baseline%20Assessment.pdf
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The national government has also issued a National Tourism and Climate Change Response Programme and 

Plan of Action. However, this does not contain specific strategies for the tourism industry to adopt, and 

primarily highlights the need for such strategies to be devised.89 

2.5.4. Tourism Adaptation Lessons and Best Practices from Elsewhere 

Adaptation measures for the tourism sector often implicate other sectors. For instance, climate adaptation 

to preserve national parks would involve adaptation measures for ecosystems. Climate change adaptation 

measures in coastal areas such as beaches and coastal towns (for instance, the building of sea walls or 

embankments), requires the involvement of other entities such as local governments or the Public Works 

department. In areas where public transportation (such as train tracks) are affected by sea level rise and thus 

impairs the tourism sector, it is the transport sector that must undertake the adaptation measure. 

Nevertheless, there are climate adaptation strategies that the tourism sector itself may be able to adopt.  

As enumerated in UNEP’s valuable resource, “Climate Change Adaptation and Mitigation in the Tourism 

Sector,”90 adaptation responses by the tourism sector could be technical, managerial, policy, research, 

education, or behavioral in nature.  

Some examples of tourism sector climate change adaptation include sea walls that have been built in 

Mozambique, changes in building codes and zoning permits in Fiji, the construction of new dams and water 

supply infrastructure in areas facing water shortages in Thailand, the production of artificial snow at ski 

resorts in the USA and UK, increased air conditioning at beach resorts in the Caribbean to cope with higher 

temperatures, and spraying cool water onto ocean surface waters to reduce water temperatures (to prevent 

or reduce coral bleaching).91 

2.5.5. Climate Adaptation Measures for Tourism in Mpumalanga - Recommendations 

I. Formally establish and draw resources to a scientific research project to better understand the impact 

of ecosystem and biodiversity changes on the tourism sector in Mpumalanga: Given how closely tied 

the tourism sector in Mpumalanga is to the province’s ecosystems, a recognition that ecosystems are 

vulnerable to climate change must also bring with it a better understanding of what this means for the 

tourism sector, in order to devise appropriate adaptation strategies for the tourism sector.  

II. Identify suitable buffers around protected areas so as not to negatively impact on tourism on 

reserves: These buffers should be considered in any land-use change applications. 

 

 

 

 

                                                           
89 Department of Tourism, South Africa, “Draft National Tourism and Climate Change Action Plan,” 2011. 
http://www.tourism.gov.za/AboutNDT/Branches1/Knowledge/Documents/TourismClimateChangePlan-January2011.pdf  
90 UNEP, “Climate Change Adaptation and Mitigation in the Tourism Sector,” 2008. http://www.unep.fr/shared/publications/pdf/DTIx1047xPA-
ClimateChange.pdf  
91 UNEP, “Climate Change Adaptation and Mitigation in the Tourism Sector,” 2008. http://www.unep.fr/shared/publications/pdf/DTIx1047xPA-
ClimateChange.pdf 

http://www.tourism.gov.za/AboutNDT/Branches1/Knowledge/Documents/TourismClimateChangePlan-January2011.pdf
http://www.unep.fr/shared/publications/pdf/DTIx1047xPA-ClimateChange.pdf
http://www.unep.fr/shared/publications/pdf/DTIx1047xPA-ClimateChange.pdf
http://www.unep.fr/shared/publications/pdf/DTIx1047xPA-ClimateChange.pdf
http://www.unep.fr/shared/publications/pdf/DTIx1047xPA-ClimateChange.pdf
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III. Identify most sensitive or vulnerable tourist sites and site-specific adaptation measures: 

Mpumalanga’s tourism industry should conduct a climate change vulnerability assessment for the 

ten or twenty most visited tourist destinations in Mpumalanga, and ascertain what the climatic 

threats are to those specific sites or to the types of activities conducted there. Once there is a better 

understanding of where the biggest threats are, specific adaptation strategies can be identified in a 

way that make them applicable to those particular sites. For instance, if the study finds that large 

mammals in Kruger park are at the risk of elevated heat stress from rising temperatures, then Kruger 

could consider building more shelter areas for the animals, or installing spraying systems in strategic 

locations etc. 

The lead entity responsible for implementing these strategies would be the provincial department of Tourism, with 

support from the national department. The national treasury could be a potential funding source, but financial 

support could also be sought from international conservation-oriented donors and institutions such as IUCN. The 

strategies could be operationalized within a year. 
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2.6. Water Availability and Supply  

2.6.1. Water Availability and Supply in Mpumalanga 

Water Supply 

According to the 2011 census, 71% of Mpumalanga’s population had access to water supply within their own 

dwelling or yard (and 12.6% of the population has no access to water supply at all).92 Nearly all of Mpumalanga’s 

Municipal Water Services Authorities (WSAs) were deemed as highly or very highly vulnerable, according to the 

Department of Water Affairs, in 2013 (on a general, non-climate basis).93 South Africa Local Government 

Association developed a differentiated approach on trading services for municipalities to ensure continues 

provision of services to communities in a sustainable manner. The overall objective of the differentiated approach 

is to identify the real needs and challenges of municipalities and to enable the relevant support to be provided by 

provincial departments /institution. The differentiated approach aimed at identifying provincial priorities and 

support based on priorities identified. The Water Analysis on the report indicates that Mpumalanga province has 

Blue Drop score of 60.9 % (2012) the ability to supply safe water continues to be a concern that need to be 

addressed.92.1 

Water Quality 

The Mpumalanga provincial boundary runs through 4 of South Africa’s Water Management Areas (WMA). The 

entire Inkomati WMA sits within the provincial boundary whereas approximately 50% of the Olifants WMA (the 

southern portion) resides within Mpumalanga. Approximately 15% of the Upper Vaal WMA (the Upstream Vaal 

Dam sub-WMA) and 20% of the Usuthu WMA (Upper Usuthu sub-WMA) reside within the Mpumalanga provincial 

boundary. Water is a scare resource in Mpumalanga that needs to be carefully managed.  Mpumalanga forms part 

of the source of four of southern Africa’s major river systems 94.1. Irrigation and afforestation account for a 

remarkable 84% of water use in the Komati basin, and over half of water use in the Limpopo, Crocodile, Luvhuvu 

and Olifants catchments. However, there are competing uses of water in Mpumalanga, given that the province 

produces 75% of South Africa’s electricity, and is home to 80% of all coal mines in the country.94.  

Major water quality problems stem from sewage pollution, the intensive agricultural use of fertilisers and 

pesticides, industrial wastes, mining and soil erosion (CSD, 2001). Surface water nutrients that are routinely 

monitored are levels of total inorganic nitrogen and orthophosphate. High nitrate levels in drinking water are 

dangerous to human health, and cause algae growth and eutrophication in waterways 93.1. Olifants Water 

Management Area: Despite the fact that the water quality is generally such that it is fit for use, there are a 

significant number of localised water quality problems, especially in the upper parts of the catchment.  Most of 

these have to do with pollution or poor on-site management of water, and can (and should) be addressed at 

source. An exception to this is the question of acid mine drainage in the coal mining area. This is a large-scale 

problem that will have to be addressed by desalinating the water 95.1.  

 

                                                           
92.1 Mpumalanga Province: SALGA : Differentiated Approach Model Waste, Sanitation and Waste management Services, August 2014 
92 South Africa Statistics, “Census 2011,” published 2012. http://www.statssa.gov.za/publications/P03014/P030142011.pdf  
93 Department of Water Affairs, “Strategic Overview of the Water Sector in South Africa, 2013,” http://nepadwatercoe.org/wp-
content/uploads/Strategic-Overview-of-the-Water-Sector-in-South-Africa-2013.pdf 
93.1 Commission for Sustainable Development, 2001  
94 Dr. S. Coleman Nyathi, “An Economic Vision for Mpumalanga – Implications for the Water Sector,” 
https://www.dwaf.gov.za/sfra/Articles/Mpumalanga%20Indaba/nyati.pdf 
94.1.Mpumalanga State of Environment Report, 2003 

http://www.statssa.gov.za/publications/P03014/P030142011.pdf
http://nepadwatercoe.org/wp-content/uploads/Strategic-Overview-of-the-Water-Sector-in-South-Africa-2013.pdf
http://nepadwatercoe.org/wp-content/uploads/Strategic-Overview-of-the-Water-Sector-in-South-Africa-2013.pdf
https://www.dwaf.gov.za/sfra/Articles/Mpumalanga%20Indaba/nyati.pdf
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Nkomati Water Management Area: The water quality in the Inkomati WMA was reported to be in a good to fair 

condition. The main water quality issues related to nutrients and in certain catchments to elevated salt 

levels.These issues were related mainly to land based activities such as urbanisation, industrial activity, and 

agricultural activity such as intensive irrigation. Major water quality problems stem from sewage pollution, the 

intensive agricultural use of fertilisers and pesticides, industrial wastes, mining and soil erosion 95.2. Usuthu Water 

Management Area: The water quality of the Usutu catchment is excellent. However, there are large coal reserves 

in the catchment and the potential for the water quality deteriorating are huge, the implications of which would 

be enormous.  The quality of groundwater is generally of a very high standard. No pollution of groundwater has 

been recorded, however, there is a huge risk of coal mining activities polluting the resource and this risk must be 

carefully managed through the formulation of proactive catchment management plans 95.3.  Upper Vaal Water 

Management Area: Naturally the quality of surface water in the water management area is good. However, the 

large quantities of urban and industrial effluent, together with urban wash-off and mine pumpage, have a major 

impact on the water quality in some tributary rivers in the north-western part of the water management area. 

Atmospheric pollution is also prevalent over parts of the water management area and contributes to the pollution 

of surface water resources 95.4.  

Water Quantity. 

In Mpumalanga, the total local yield of surface water resources is 2106 million m /annum (based on 2000 figures). 

The Olifants, Inkomati, Usutu and Upper Vaal WMAs, which fall within Mpumalanga. The bulk (65%) of water 

resources available in Mpumalanga comes from surface water resources. Water transfers into the province 

provide 19% of total water availability, while groundwater accounts for 6% of available water. Ten percent results 

from return flows from the mining, industrial and urban sectors and from irrigation. Nkomati Water Management 

Area: Irrigation is the biggest single user of water resources, followed by afforestation - which accounts for 17% 

of the WMAs water requirements. This amounts to 35 million m/a which flow into Mozambique. The Komati River 

is the only river within the Inkomati Basin that is subject to major water transfers outside its catchment 

 

Observed trends of rainfall and temperature. 

The observed trends of rainfall and temperature for various hydro-climatic zones as indicated by New and Jack (2014) 

and DEA (2014) are as follows: 96.1. 

 Tendency for reduction in precipitation for most stations in March, April and May 

 There is a significant decrease in number of rain days’ trends in the September, October & November (SON), 
December, January & February (DJN) and March, April & May (MAM) season for most parts of Mpumalanga. 
There is a decrease in the annual mean. 

 There is a positive trend for maximum and minimum temperatures. 

 There is a significant increase in maximum temperature with strongest warming signals occurring winter, 
June July & August (JJA) and the weakest in Summer (DJF). 

 The strongest warming of minimum temperatures occurs in summer (DJF) and winter (JJA) 

 Significant reductions of precipitations occur in the number of rain days in DJF and MAM and in the annual 
mean. 

 Significant increase in maximum temperature occur in JJA (0,022 0C/year) and in annual mean (0,018 
0C/year). 

 Changes in minimum temperature are generally smaller, with a 0,011 0C/year increase in annual mean. 
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2.6.2. Vulnerability to Climate Change 

Analysis of key water quality vulnerabilities within Zone 1 – Northern Interior – The Limpopo, Olifants and 

Inkomati-Usuthu WMAs: Zone 1 in the extreme north of South Africa is likely to experience a moderate increase 

in temperature and an increase of MAP of up to 300 mm in places in the distant future, as well as an increase in 

inter-annual variability. Annual evaporation will increase by 15 to 25% in the distant future. Changes in the annual 

average streamflows vary greatly across the zone ranging from a decrease of 30% to an increase of 20%. 

Mpumalanga water quality rivers are deteriorating as a result of intensive agricultural activities and, in future, 

water quality is expected to deteriorate further as a result of the exploitation of coal reserves (acid mine drainage 

impacts) as well as informal settlements (microbial contamination), urban areas (organic loads, nutrients), and 

industrial developments (salinity, trace metals) associated with new mining and power generation activities in the 

area.  

 

Thus, this area will face significant water quality challenges arising from development in the catchment. Overlaid 

on this, climate change may increase pollution due to increased washoff, increased concentration of pollutants in 

dry years due to possible reduction in streamflows, and changes in biological and microbiological processes due 

to a moderate increase in water temperature. 

 

For the Northeastern region of South Africa (including Mpumalanga), climate change is likely to pose the following 

risks to the water sector:95 

 Decreased availability of water in rivers as a result of the net effect of increased temperatures and 

increased evaporation, combined with shifts in the timing and amount of rainfall; 

 Changes in the timing of high and low flows due to changes in rainfall patterns;  

 A higher incidence of floods as heavy rainfall events increase; 

 Increased risk of water pollution and decreased water quality, arising from erosion and high rainfall 

events (which elevate the amount of nutrient runoff, sediments, dissolved organic carbon) and increased 

temperatures (which promote algal blooms). 

 The Climate Change Adaptation strategy for water also highlighted that Mpumalanga will have increase 

in water demand from agriculture, power generation and domestic. 

 

Furthermore, the Differentiated Approach model identified the following challenges that are affecting the water 

sector: Inadequate water supply, low revenue in water supply, water losses/no water conservation and demand 

management strategies, outdated water master/safety/sector plans, training for the water services processes 

controllers, lack of waste services by-laws implementation, no water abstracting sources. 92.1 

Greater rainfall intensity in this region is expected to increase scouring in rivers and sedimentation in dams, which 

has implications for water treatment and supply infrastructure.96 

 

                                                           
95 Claire Davis, CSIR, “Climate Change Handbook for Northeastern South Africa,” 2010. 
http://www.rvatlas.org/k2c/download/handbook_climate_change.pdf. 
95.1. Development of a reconciliation strategy for the olifants river water supply system wp10197 water requirements and water resources report. 
95.2. Inkomati water availability assessment: water quality  situation. 
95.3. Department of Water Affairs and Forestry, South Africa. 2004. DWAF Report No.  PB WMA 06/000/00/0304: Internal Strategic Perspective: 
Usutu to Mhlathuze Water Management Area. 
95.4.Water resource planning system series: water quality planning sub series no. wqp 2.0 resource directed 
96 South African National Biodiversity Institute (SANBI) and Department of Environmental Affairs, “National Climate Change Response White Paper,” 
(2011). http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf 
96.1 New Mark and Chris Jack. 2014. Observed and modeled trends in rainfall and temperature for South Africa: 1960 – 2010. South African Journal 
of Science. 2014; 110 (7/8) 

http://www.rvatlas.org/k2c/download/handbook_climate_change.pdf
http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf
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Projections suggest that even without the exacerbating influence of climate change, South Africa will “exceed the 

limits of economically viable land-based water resources by 2050,” making this sector highly vulnerable to climate 

stressors.97 

Analysis of key vulnerabilities and development within Zone 1: Northern Interior – The Limpopo, Olifants and 

Inkomati-Usuthu WMAs – The Mining Heartland of South Africa:  Due to the diverse socio-economic profile within 

each zone, the vulnerability with respect to water is examined in the four key areas: economy, environment, 

human security and livelihoods change. 

Economy: Zone 1 has a high water demand from the industrial, mining, agriculture and urban sectors. 

Mpumalanga is surrounded by neighbouring countries and the rivers are largely transboundary in nature. Water 

must be shared to support the economic requirements of neighbouring states as well. 

Livelihoods: Zone 1 has an increasing population growth rate partly as a result of an increase in in-migration, with 

a large component of poor people looking for jobs. The increased population growth will put a strain on the 

domestic water infrastructure as well as increase the demand for water. Urban water demands will have to 

compete with growing requirements from industry, power generation and agriculture within this zone. 

Environment: There is a need for water for tourism and recreational purposes, and for protection of aquatic and 

terrestrial ecosystems. Zone 1 is home to one of the largest national parks in South Africa, the Kruger National 

Park, which draws tourists from around the world and contains animal, bird and plant species which are all reliant 

on sufficient, high quality surface water. 

Human security: Besides the increasing demand from all sectors on water within the Zone, flooding in the region 

during the rainy season increases vulnerability, especially in the poor communities.   

2.6.3. Water Availability and Supply Adaptation in Mpumalanga and South Africa  

Very little appears to have been done within Mpumalanga in terms of addressing climate change impacts to the 

water sector. Available literature does not demonstrate many active plans and strategies that explicitly discuss 

climate change adaptation needs for water supply in Mpumalanga (for instance, the draft Mpumalanga Provincial 

Water Sector Plan strategic outline makes no mention of climate change nor does the Reconciliation Strategy for 

the Olifants).98 

At the national level, the South Africa Risk and Vulnerability Atlas points to Integrated Water Resource 

Management (IWRM) as a framework for improving socio-economic welfare of people dependent on water 

resources without compromising the sustainability of ecosystems. It also emphasizes that water adaptation in 

South Africa requires more investment in information, stronger institutions, and man-made water adaptation 

infrastructure.99 

 

 

 

                                                           
97 South African National Biodiversity Institute (SANBI) and Department of Environmental Affairs, “National Climate Change Response White Paper,” 
(2011). http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf 
98 Department of Water Affairs and Forestry and Mpumalanga Provincial Government, “Mpumalanga Provincial Water Sector Plan,” 2006. 
https://www.dwaf.gov.za/masibambane/documents/strategies/pwsp/mp/mpu-strategic.pdf  
99 Department of Science and Technology, “South African Risk and Vulnerability Atlas,” 2010 http://www.rvatlas.org/download/sarva_atlas.pdf  

http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf
https://www.dwaf.gov.za/masibambane/documents/strategies/pwsp/mp/mpu-strategic.pdf
http://www.rvatlas.org/download/sarva_atlas.pdf
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The National Climate Change Response Strategy White Paper recommends a host of adaptation approaches for 
the water sector: (i) integrating climate change in planning processes across various relevant sectors; (ii) sustaining 
state of the art research on water and climate change; (iii) transboundary water management with a regional 
perspective; (iv) investing in water conservation and demand management, and the best catchment management; 
(v) exploring new or un-used sources of water such as groundwater, desalination, and treated re-usable effluents; 
(vi) increasing community water resilience; (vii) providing human, legal, regulatory, institutional, governance, and 
financial resources to cope with climate change in the water sector; and (viii) undertaking focused monitoring and 
research.100  
The LTAS water sector report outlines adaptation responses across several areas, ranging from institutional 

approaches to hard infrastructure and service delivery, i.e. water resources management (which includes Water 

quality management, water resources infrastructure, and water services). In particular, it underscores the need 

to integrate adaptation into water resources planning frameworks in South Africa, and incorporate climate change 

adaptation into reconciliation studies.  

This water sector climate change adaptation strategy provides guidance on adaptation to the water-related 
impacts of climate change in order to minimise the negative impacts and maximise any beneficial impacts. It 
includes approaches to be taken to climate and water adaptation, as well as measures and actions, where possible, 
focusing on actions that support both adaptation and mitigation. The strategic actions on building resilience and 
reducing vulnerability to address the water related impacts of climate change have been categorized into water 
governance, infrastructure development maintenance and operation and water management in line with the 
SADC framework with the following issues articulated directly to address the South African context as follows: 101    
 

Water Governance Infrastructure Development, 
Operation and Maintenance 

Water Management 

 Building adaptive institutions 

 Intergovernmental relations 

 Awareness, communication and 
shared learning 

 Research and development 

 Stakeholder participation 

 Regional engagement 

 Climate financing  

 Multi-purpose water storage 

 Water supply and sanitation 

 Groundwater development 

 Alternative water supply 
sources 

 Flood protection measures 

 Infrastructure safety 

 Hydro-geo-meteorological 
monitoring system 

 Data and information 

 Scenarios and climate 
modelling 

 Vulnerability assessments 

 Precipitation and flow 
forecasting 

 Planning 

 Water allocation and 
authorization 

 Optimization of dam and 
groundwater operation 

 Water conservation and water 
demand management  

 Ground water management 

 Water quality management 

 Resource management and 
protection 

 Disaster management 

 

 

 

                                                           
100 South African National Biodiversity Institute (SANBI) and Department of Environmental Affairs, “National Climate Change Response White 
Paper,” (2011). http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf  

http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf
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2.6.4. Water Availability and Supply Adaptation Lessons and Best Practices from Elsewhere 

There is a wealth of information on water sector adaptation measures and best practices from various corners of 

the globe. What is less clear, given the complexity of water resources and water supply systems, is the extent to 

which the range of measures adopted have been successful and to what degree. Nevertheless, there are lessons 

to draw from the activities taking place in this sector the world over. 

Canada’s Adaptation to Climate Team (ACT)’s policy roadmap for decision makers on climate change adaptation 

is instructive for water governance.101 Burkina Faso’s experience with the United Nations’ national adaptation 

planning process is a demonstration of how well established institutional arrangements can foster early strategic 

thinking about medium and long term adaptation strategies.102 The United Nations’ Environment Programme 

(UNEP) has resources on eleven key water technologies that aid adaptation, with illustrative information on where 

they’ve been used successfully to build adaptive capacity, including developing countries like India (the 

technologies include boreholes and tubewells; desalination; household drinking water treatment and storage; 

protected wells; leakage management and detection systems for piped water; post-construction support for 

community-managed water supplies; rainwater collection; rainwater harvesting; water reclamation and re-use; 

and water safety plans).103  

The Alliance for Global Water Adaptation (AGWA) is a helpful network and resource on the integration of climate 

change adaptation approaches into water infrastructure development, with projects around the world to draw 

insights from.104 

2.6.5. Climate Adaptation Measures for Water Availability and Supply in Mpumalanga - 

Recommendations 

Given the critical nature of water resources to human and economic wellbeing, there has been considerable work 

done on developing water-sector climate change adaptation strategies at the global, regional, and national levels. 

Relative to some other sectors, this is a sector that is well studied and receives a fair amount of attention from 

governments, development agencies and international institutions. Thus there is a rich body of knowledge to draw 

from for water sector planners and practitioners when evolving climate change adaptation strategies for 

Mpumalanga province. Some common themes reappear frequently across much of this literature, emphasizing 

the type of adaptation measures or approaches that are recognized widely as being integral to building resilience 

in the water sector: water management or governance, water infrastructure, and water service delivery. Thus, the 

recommendations here are also a reflection of those tenets, familiar to all in the water sector in South Africa, but 

with a need to now operationalize them in a province-specific manner.  

 

 

                                                           
101 Bon Sandford et al., “Briefing Paper for Decision Makers: Climate Change Adaptation and Water Governance,” 2011. 
http://www.gwp.org/Global/ToolBox/References/Climate%20change%20adaptation%20and%20water%20governance%20(ACT-SFU,%202011).pdf  
102 UNFCCC, LDC Expert Group, “Best Practices and Lessons Learnt in Addressing Adaptation in the Least Developed Countries Through the National 
Adaptation Program of Action Process.” 2011. 
http://www.gwp.org/Global/ToolBox/References/Best%20practices%20and%20lessons%20learned%20in%20addressing%20adaptation%20in%20t
he%20least%20developed%20countries%20(UNFCCC,%202011).pdf  
103 Mark Elliott et al., UNEP, “Technologies for Climate Change Adaptation – The Water Sector,” April 2011. 
http://www.gwp.org/Global/ToolBox/References/Technologies%20and%20Practices%20for%20Climate%20Change%20Adaptation%20in%20the%2
0Water%20Sector%20(UNEP,%202011).pdf  
104 Alliance for Global Water Adaptation, http://alliance4water.org  

http://www.gwp.org/Global/ToolBox/References/Climate%20change%20adaptation%20and%20water%20governance%20(ACT-SFU,%202011).pdf
http://www.gwp.org/Global/ToolBox/References/Best%20practices%20and%20lessons%20learned%20in%20addressing%20adaptation%20in%20the%20least%20developed%20countries%20(UNFCCC,%202011).pdf
http://www.gwp.org/Global/ToolBox/References/Best%20practices%20and%20lessons%20learned%20in%20addressing%20adaptation%20in%20the%20least%20developed%20countries%20(UNFCCC,%202011).pdf
http://www.gwp.org/Global/ToolBox/References/Technologies%20and%20Practices%20for%20Climate%20Change%20Adaptation%20in%20the%20Water%20Sector%20(UNEP,%202011).pdf
http://www.gwp.org/Global/ToolBox/References/Technologies%20and%20Practices%20for%20Climate%20Change%20Adaptation%20in%20the%20Water%20Sector%20(UNEP,%202011).pdf
http://alliance4water.org/
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I. Strengthen a cross-sectoral, inter-departmental governance framework to help integrate and 

mainstream climate change adaptation into all water related operations.  (e.g. (Catchment 

Management Agency Committees, Catchment Forums, Transboundary Water Management 

Committees) . Water is a cross-cutting issue such that optimal management – whether in the present 

of for the future, taking into account climate change – cannot be done in isolation by one 

department.  

II. In order to ensure that climate change adaptation is integrated in all major water resource 

decisions and is reflected in actual implementation, there needs to be coordination between 

those responsible for agriculture and irrigation, for industry, for public works and domestic water 

supply and sanitation, for disaster management, forestry and land use, and public health. Thus, 

at the province level, Mpumalanga should establish a governance framework or mechanism (such 

as a standing committee or advisory board) with membership reflecting decision makers across 

all relevant sectors, with a specific mandate to think about and suggest how climate change 

adaptation can be integrated into various existing water related processes, policies, instruments, 

and programmes, in a holistic and well-coordinated way to ensure sectoral alignment. 

III. Ensure that future water related infrastructure projects explicitly integrate climate change 

resilience into their planning and design stages.  Mpumalanga is already a water-stressed 

environment, and increasing variability with climate change is expected to exacerbate the 

situation. Even as there may be more heavy rainfall events, there will likely be a rise in 

evaporation, creating greater challenges for water availability for all users. There are several 

plans and proposals underway to develop water-related infrastructure for Mpumalanga (such as 

water storage for supply, advanced water treatment plants, or flood risk reduction structures 

etc.), and more are likely to emerge as development pressures in the province increase. Any such 

proposed project must integrate climate change considerations into the entire project 

development process, including in the design, planning, pre-feasibility and feasibility stages, to 

ensure that such infrastructure projects are effective in a non-stationary environment that be 

modified by climate change. 

IV. Ensure effective and efficient water use by domestic users, Key determinant of overall human 

vulnerability is access to basic services. While Mpumalanga is far better situated in terms of water 

supply compared to other South African provinces, there is a lot of progress to be made in terms 

to providing people adequate access to safe and reliable drinking water for domestic 

consumption, cooking, bathing etc. within their own dwelling unit, and also for sanitation. Until 

such time that the population universally enjoys water security, strengthening climate change 

resilience through other adaptation measures in this or other sectors will be significantly more 

challenging. Thus, Mpumalanga should set or strengthen targets for provision of universal water 

and sanitation access (in line with national targets or even more ambitious) and quantitative, 

measurable metrics for performance and efficiency. These should be annually evaluated and 

recalibrated based on progress made. 
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V. Implement Komati Basin Water Authority Climate Change Adaptation Strategy: Strategy for the 

Komati River Basin aims at positioning the basin very well while responding to climate change 

through implementing adaptation efforts. The overarching goal for the Climate Change 

Adaptation Strategy is to strengthen the Komati River Basin resilience to climate change by 

promoting climate change adaptation initiatives that enhance integrated water resources 

management and sustainable development. The Climate Change Adaptation Strategy is guided 

by seven strategic objectives which cover aspects such as: awareness-raising, intensify climate 

change research, capacity building, as well as flood and drought management.  

All the strategies articulated above could be developed (or further strengthened, building on existing efforts) in a 

one-year timeframe and then implemented on an ongoing, continuous basis (with periodic review and evaluation 

and recalibration as needed). These strategies should all be integrated into the municipal Integrated Development 

Plans (IDPs). Responsibility for implementation would rest with the Department of Water and Sanitation (DWS) 

and relevant Agencies. However, very close coordination and cooperative governance approaches would be 

required, involving DARDLEA, DEA, DAFF, DRDLR, DPW, the Department of Mineral Resources (DMR) and the 

Department of Cooperative Governance and Traditional Affairs (CoGTA). The national Treasury would be the main 

source of funding, with allocations in Departmental budgets. 
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2.7. Human Health  

2.7.1. Human Health in Mpumalanga 

Mpumalanga Department of Health has come a long way in ensuring that South African citizens, in particular the 

people of Mpumalanga get the best and high level medical care, as the Department is mandated by Outcome 2: 

which is providing a “Long and Healthy Life for all South Africans”. Great progress has also been made on hospital 

infrastructure upgrade and renovations, together with clinics and Community Health Centers (CHC).  The 

Department will continue to improve health infrastructure, especially on Primary Health Care facilities, in line with 

Operation Phakisa 2 with a target of turning most of the clinics into an Ideal status. The province like the rest of 

the country faces a quadruple burden of diseases. HIV and AIDS, Tuberculosis, high Maternal and Child Mortality, 

Non-Communicable Diseases and Violence and Injuries continue to take a toll on the Province’s citizens. 

Compounding on these unfavourable conditions, are adverse socio-economic determinants such as poverty and 

inadequate access to essential services such as electricity, proper sanitation and access to potable water.  

The Department resolution to fight malaria, is still on course. Malaria continues to contribute to the reduction in 

life expectancy and is associated with more than one million deaths per annum in Africa. Most deaths occur in 

children under the age of five years. In South Africa, malaria control is exacerbated by management of the disease 

by our neighboring countries. Mpumalanga as one of three provinces endemic for malaria is progressively doing 

well on the Management of Malaria.  Malaria transmission normally occurs in October after the first rains with 

high peaks in January and February and waning towards May. An estimated 1,688,615 of the population is at risk 

of contracting the disease locally in Ehlanzeni District thus, affecting the five Ehlanzeni municipalities and Kruger 

National Park. Local malaria transmission is most intense in Kruger National Park areas, Nkomazi and 

Bushbuckridge. .105 

 

Vulnerability to Climate Change 

Populations in Mpumalanga are vulnerable to the impacts of climate change, at least partly as a result of overall 

low health indices and diminished adaptive capacity. This is a result of the disease burden from HIV/AIDS, and 

tuberculosis, as well as poor nutritional status.  

In terms of vulnerability to climate change related health impacts, weather and climate are major determinants 

of the geographical distribution, seasonality, year to year variability and longer term trends of malaria. Periods of 

long term drought can reduce transmission and periods of unusually high rainfall altered humidity or warmer 

temperature can result in modified distribution and duration of malaria as well as increased transmission; even in 

areas where control is strong. The climate change has the potential to intensify the global burden of certain 

communicable diseases including vector borne, respiratory and water borne diseases. Malaria. Malaria is of great 

public health concern and seems likely to be the vector borne disease most sensitive to long term climate change. 

Climate change is a new threat to public health and to the advances being made by South Africa in achieving the 

Millennium Development Goals (MDGs) as well as other key service delivery issues. Mpumalanga Province could 

be affected by climate changes especially in some of the communicable diseases. 

 

                                                           
105 UNICEF, “Exploring the Impact of Climate Change on Children in South Africa,” 2011. 
http://www.unicef.org/southafrica/SAF_resources_climatechange.pdf 

http://www.unicef.org/southafrica/SAF_resources_climatechange.pdf
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Temperatures in Mpumalanga are projected to increase with climate change, and this is likely to spark a rise in 

heat related health impacts such as heat stroke, dehydration, diarrheal disease, and mortality and morbidity from 

chronic disease (respiratory and cardiac, in particular) that are exacerbated by thermal stress on the body (from 

the body having to work harder physiologically to maintain thermal equilibrium). The increased temperature has 

direct and indirect impact on human health as follows;  
Direct impacts to health: 

a. Heat cramps – muscular pains and spasms  
b. Heat exhaustion – body fluids are lost through heavy sweating 
c. Heat stroke – is life threatening.  

Indirect impacts: 
a. Range of areas that can potentially be affected with gradual and extreme temperature increases 
b. Includes impacts on ecosystems, water, food, disease-carrying vectors, lifestyle, community 

resilience. 
c.  

 Furthermore climate change and variability severely impact human health owing to individuals’ and communities’ 

limited coping capacities; In South Africa, examples of inter-linkages between climate change impacts and health 

vulnerabilities include water stress leading to land degradation and lower food and livestock yields; frequent 

occurrence of extreme weather events increases human injuries from collapsing buildings and infrastructure, 

landslides and heat waves; intensified flood increased water-borne diseases such as cholera, typhoid and 

schistosomiasis (bilharzia); and more frequent extreme weather events increase the vulnerability of the poorest 

and distinct groups such as HIV/AIDS affected persons (AEO3, 2013). 
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Flooding: Direct Health Effects 

Causes Health Implications 

Stream flow velocity; topographic land features; 

absence of warning; rapid speed  

of flood onset; deep floodwaters; landslides; risk 

behaviour; fast flowing waters carrying boulders 

and fallen trees 

Drowning 

Injuries 

Contact with water Respiratory diseases; shock; hypothermia; cardiac arrest 

Contact with polluted water Wound infections; dermatitis; conjunctivitis; 

gastrointestinal illness; ear, nose and throat infections; 

possible serious waterborne diseases 

Increase of physical and emotional stress Increase of susceptibility to psychosocial disturbances and 

cardiovascular incidents 

Flooding: Indirect Health Effects 

Causes Health Implications 

Damage to water supply systems; sewage and 

sewage disposal damage; insufficient supply of 

drinking water; insufficient water supply for 

washing 

Possible waterborne infections (enterogenic E.coli, 

shigella, hepatitis A, Leptospirosis, giardiasis, 

camplylobacter) dermatitis, and conjunctivitis 

Disruption of transport systems Food shortage; disruption of emergency response 

Underground pipe disruption; dislodgement of 

storage tanks; overflow of toxic waste sites; 

release of chemicals; rupture of gasoline storage 

tanks may lead to fires 

Potential acute or chronic effects of chemical pollution 

Standing waters; heavy rainfalls; expanded range 

of vector habitats 

Vector-borne diseases 

Rodent and other pest migration Possible diseases caused by rodents or other pests 

Disruption of social networks; loss of property, 

jobs and family members and friends 

Possible psychosocial disturbances 

Clean-up activities following floods Electrocutions; injuries; lacerations; skin punctures 

Destruction of primary food products Food shortage 

Damage to health services; disruption of “normal” 

health service activities 

Decrease of “normal” health care services, insufficient 

access to medical care 
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Adaptive capacity in Mpumalanga in the health care sector is considered extremely low. Even without the added 

pressure of climate change, hospitals in the province have been criticized as being amongst the most hazardous 

and ill-functioning in South Africa.106 Even the South African Human Rights Commission expressed grave concern 

over the state of the province’s healthcare facilities.107 Thus, the province is currently ill-equipped to adapt to the 

health impacts from climate change. 

Overall, at the national level, the Department of Health’s National Climate Change and Health Adaptation Plan 

defines nine areas of health risk that are likely to be impacted by climate change: heat stress; vector-borne 

diseases; malaria; food insecurity, hunger, and malnutrition; natural disasters; air pollution; communicable 

diseases (like cholera); non-communicable diseases; mental health; and occupational health.108 

 

2.7.2. Human Health Adaptation in Mpumalanga and South Africa  

Several studies have focused on the link between climate change and malaria in Mpumalanga. Some of these have 

also suggested that better understanding the relationship between climate and malaria transmission is key to 

better malaria control and healthcare adaptation to climate change.109 However, evidence has been scant to show 

that the health sector in Mpumalanga is already taking climate change into account in its strategy against malaria 

or other vector-borne diseases. 

South Africa’s NCCRP highlights several adaptation responses for the health sector. These include the following: 

(i) reducing air pollution and diminishing other contributors to respiratory disease; (ii) improving food security and 

nutritional status; (iii) developing and rolling out public awareness campaigns on the health risks of heat and to 

inculcate avoidance behaviors; (iv) designing and implementing heat-health action plans, including improved 

climate-sensitive disease surveillance; (v) strengthening information base through research; (vi) improving health-

data capturing such that it can be linked into multiple-risk systems like the SARVA database; (vii) improving the 

malaria control strategy to reduce its bio-safety hazards (from DDT); and (viii) strengthening awareness about 

malaria and cholera outbreaks. 

In addition to these, the LTAS project identifies other key interventions necessary for the health sector, including 

more vulnerability assessments; enhanced monitoring and surveillance; improved access to data; multi-sectoral 

collaboration; and strengthening individual and social adaptive capacity overall.110 

 

 

 

                                                           
106 Times Live, “Hospitals in Mpumalanga Placed in Intensive Care,” June 2014. http://www.timeslive.co.za/thetimes/2014/06/26/mpumalanga-
hospitals-placed-in-intensive-care  
107 ENCA, “Mpumalanga Hospitals in Dire State: SAHRC,” December 2013. http://www.enca.com/south-africa/mpumalanga-hospitals-dire-state-
sahrc  
108 Long Term Adaptation Scenarios, SANBI, “Health,” 2013. http://www.sanbi.org/sites/default/files/documents/documents/ltashuman-health-
tech-report2013high-res.pdf  
109 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3292497/  and http://mg.co.za/article/2014-04-10-climate-change-clouds-sas-plans-to-
eradicate-malaria  
110 Long Term Adaptation Scenarios, SANBI, “Health,” 2013. http://www.sanbi.org/sites/default/files/documents/documents/ltashuman-health-
tech-report2013high-res.pdf 

http://www.timeslive.co.za/thetimes/2014/06/26/mpumalanga-hospitals-placed-in-intensive-care
http://www.timeslive.co.za/thetimes/2014/06/26/mpumalanga-hospitals-placed-in-intensive-care
http://www.enca.com/south-africa/mpumalanga-hospitals-dire-state-sahrc
http://www.enca.com/south-africa/mpumalanga-hospitals-dire-state-sahrc
http://www.sanbi.org/sites/default/files/documents/documents/ltashuman-health-tech-report2013high-res.pdf
http://www.sanbi.org/sites/default/files/documents/documents/ltashuman-health-tech-report2013high-res.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3292497/
http://mg.co.za/article/2014-04-10-climate-change-clouds-sas-plans-to-eradicate-malaria
http://mg.co.za/article/2014-04-10-climate-change-clouds-sas-plans-to-eradicate-malaria
http://www.sanbi.org/sites/default/files/documents/documents/ltashuman-health-tech-report2013high-res.pdf
http://www.sanbi.org/sites/default/files/documents/documents/ltashuman-health-tech-report2013high-res.pdf
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2.7.3. Human Health Adaptation Lessons and Best Practices from Elsewhere 

Prestigious medical and health journal The Lancet has identified climate change as potentially being the biggest 

public health threat of the twenty first century.111 The Intergovernmental Panel on Climate Change (IPCC) has also 

highlighted human health as one of the key areas of climate change impact, and emphasized the need for climate 

change adaptation in the health sector.112 The IPCC’s discussion of adaptation in the healthcare sector includes 

early warning systems, seasonal forecast systems, public education and awareness campaigns, improvement in 

national and international disease surveillance, the use of earth observation systems (remote sensing satellite 

data and Geographic Information Systems), and better training of health care professionals with regard to the 

effects of climate change. 

The World Health Organization (WHO) has started providing guidance to countries on how to include adaptation 

measures for the health sector in the process of developing National Adaptation Plans (as part of a country’s 

submissions to the UNFCCC). The WHO’s guidance urges countries to have national level climate change health 

adaptation strategies and to put in place adequate institutional arrangements to address climate change in the 

health sector.113 The European Union is also working to increase climate change adaptation in the health sector. 

In its draft strategy document on adaptation to climate change impacts on human, plant, and animal health, the 

EU emphasizes awareness raising and communication,better inter-governmental and inter-agency cooperation, 

cross-sectoral policies, and the use of preparedness and risk management systems such as the EU’s ‘Climate, 

Environment, and Health Action Plan and Information System (CEHAPIS).114 

A host of other resources also exist, showcasing best practices and lessons learned, for health care professionals 

and health sector policymakers115 concerned with increasing adaptive capacity or resilience to climate change.116 

 The majority of these include recurring themes such as improving the ability of surveillance systems to detect 

trends triggered by climate change, making infectious disease surveillance systems especially comprehensive, 

implementing heat early warning systems, increasing public awareness of the health impacts of climate change, 

and enhancing knowledge and training of health care professionals to equip them to better anticipate and address 

climate change related health impacts.117 

Increasingly, coalitions and associations of medical practitioners and other health care professionals are also 

joining forces to urge adaptation and resilience-building in the health sector, as a response to climate change. 

These organizations can be useful resources to their counterparts in South Africa. A few examples include 

Healthcare without Harm,118 the Climate and Health Council,119 and Physicians for Social Responsibility.120 

                                                           
111 The Lancet,  Editorial, “Managing the Health Effects of Climate Change,” May 13, 2009. http://www.thelancet.com/commissions/climate-change  
112 IPCC, Fourth Assessment Report, Report of Working Group II on Impacts, Adaptation, and Vulnerability, “Human Health,” Chapter 8, 2007. 
https://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch8.html  
113 WHO, “WHO Guidance to Protect Health from Climate Change Through Health Adaptation Planning,” 2014. 
http://apps.who.int/iris/bitstream/10665/137383/1/9789241508001_eng.pdf?ua=1  
114 European Commission, “Adaptation to Climate Change Impacts on Human, Animal, and Plant Health,” Commission Staff Working Document, 
2013. http://ec.europa.eu/clima/policies/adaptation/what/docs/swd_2013_136_en.pdf  
115 Anthony McMichael, NCCARF, “Human Health,” 2009. 
https://www.nccarf.edu.au/sites/default/files/attached_files_publications/NCCARF%20health%20brochure_S.pdf  
116 Emma Back, CDKN, “Managing Climate Extremes and Disasters in the Health Sector,” 2012. http://cdkn.org/wp-content/uploads/2012/10/SREX-
lessons-for-health-sector.pdf  
117 Jonathan Samet, Resources for the Future, “Public Health: Adapting to Climate Change,” March 2010. http://www.rff.org/RFF/Documents/RFF-
IB-10-06.pdf  
118 Healthcare Without Harm https://noharm.org  
119 The Climate and Health Council http://www.climateandhealth.org  
120 Physicians for Social Responsibility http://www.psr.org/environment-and-health/climate-change/  

http://www.thelancet.com/commissions/climate-change
https://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch8.html
http://apps.who.int/iris/bitstream/10665/137383/1/9789241508001_eng.pdf?ua=1
http://ec.europa.eu/clima/policies/adaptation/what/docs/swd_2013_136_en.pdf
https://www.nccarf.edu.au/sites/default/files/attached_files_publications/NCCARF%20health%20brochure_S.pdf
http://cdkn.org/wp-content/uploads/2012/10/SREX-lessons-for-health-sector.pdf
http://cdkn.org/wp-content/uploads/2012/10/SREX-lessons-for-health-sector.pdf
http://www.rff.org/RFF/Documents/RFF-IB-10-06.pdf
http://www.rff.org/RFF/Documents/RFF-IB-10-06.pdf
https://noharm.org/
http://www.climateandhealth.org/
http://www.psr.org/environment-and-health/climate-change/
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2.7.4. Climate Adaptation Measures for Human Health in Mpumalanga - Recommendations 

Globally the health sector has received an increasing amount of attention in recent years, in the context of climate 

change impacts to human health and the development of adaptation responses to ameliorate and manage such 

impacts. In South Africa, however, there is comparatively less literature on this subject, due to fewer health sector 

studies that specifically take a climate change perspective. While the field is certainly growing and is better 

understood every passing day, there is still a pressing need for credible, peer reviewed literature from within South 

Africa and from within Mpumalanga province to shed light on various aspects of the public health threats from 

climate change. Thus, the following recommendations are made with a view to strengthening this body of 

evidence and building capacity in the health sector to cope better with expected impacts from climate change. 

I. Mainstream and strengthening Climate Change in existing forums to ensure an extraordinary wealth of 

information on climate change impacts on the health sector such e.g. MOSASWA, other cross border 

cooperation and national health forums. Mpumalanga can benefit from this rich evidence base by 

establishing partnerships and collaborations with some of the leading institutions working in this space 

(universities and medical research organizations), as well as networks of practitioners who are actively 

implementing climate change adaptation strategies in the health sector in similar settings. 

II. Secure, dedicate, and allocate substantial funding for better climate-related health surveillance and 

monitoring in the province and to carry out studies within Mpumalanga on health impacts of climate 

change. Within South Africa and Mpumalanga province, there is still a dearth of locally-relevant medical 

and public health literature that can inform decision makers about specific threats within Mpumalanga, 

and the best measures to tackle the specific risks. This type of evidence base can be built and 

strengthened by both improving disease surveillance and monitoring systems (and to make them more 

attuned to climate-sensitive diseases), and by funding more research that investigates climate related 

health impacts and trends in the province (this research will, in turn, benefit from the enhanced 

monitoring and data-collection). 

III. Develop and implement a Provincial Climate Change Adaptation Strategy for the Health sector which 

will ensure integration of climate change on public health surveillance and monitoring.  This will assist the 

province to increase adaptive capacity or resilience to climate change in terms of climate change risk and 

impacts. 

 
Each of the aforementioned initiatives could be developed (or further strengthened, building on existing efforts) in 

a one-year timeframe and then implemented on an ongoing, continuous basis (with periodic review and evaluation 

and recalibration as needed). These strategies should all be integrated into the municipal Integrated Development 

Plans (IDPs). Responsibility for implementation would rest the Department of Health, but in coordination with 

DARDLEA, DWS, DEA, Department of Education (DoE) and municipalities, CoGTA and Traditional Leaders. Funding 

could be secured from development partners and international institutions (given a large potential pool of health 

sector grants and aid), but would also be sought from the national treasury.  
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2.8. Disaster Management  

2.8.1. Disasters in Mpumalanga Province 

Mpumalanga has experienced a range of natural disasters in recent times, from floods to veldfires to drought. 
Each of these disaster types is impacted by climatic conditions, and thus a changing climate has significant 
implications for the frequency and intensity of such events in the province. During January to August 2007, fires 
in Mpumalanga affected forestry plantations, damaging almost one-tenth of the province’s entire plantation area. 
Over 70% of Mpumalanga province is classified as being at veldfire risk.121 The province also experiences fire 
outbreaks in 2012, in both the Highveld and lowveld.122In 2014, Mpumalanga suffered from severe floods, which 
killed an estimated 12 people and caused 535 million Rand in damage.123 In 2015, however, the province has been 
drought-stricken, like much of South Africa. 
 
 Mpumalanga has experienced a range of natural disasters in recent times, from floods to veldfires to drought. 
The following is the types of disasters recorded per district. Ehlanzeni District: Storm water (Mbombela and 
Nkomazi local municipality) and veld fires esp in the Kruger National Park, and Thaba chweu Gert Sibande District: 
veld fires, wind storm, underground mining which has an effect on slight earth quakes. 
 
Nkangala District: Veld fires, wind storm, underground mining, sink holes and underground fires  

2.8.2. Vulnerability to Climate Change 

A range of climate change reports for South Africa, including the South African Risk and Vulnerability Atlas (SARVA) 
and the Climate Change Handbook for Northeastern South Africa, all suggest that certain categories of natural 
disasters are expected to worsen with climate change across the country, including the region where Mpumalanga 
province is located (north-central South Africa).  
 

 

Figure 9: Veldfire risk classification of the country (CoGTA, 2012 

 

 

                                                           
121 GG Forsyth et al., “National Veldfire Risk Assessment,” March 2010. 
http://www.nda.agric.za/doaDev/sideMenu/ForestryWeb/webapp/Documents/Veldfire_Risk_Report_v11.pdf  
122 News24, “High Risk of Veldfires in Mpumalanga,” August 8, 2012. http://www.news24.com/SouthAfrica/News/High-risk-of-veldfires-in-
Mpumalanga-20120808  
123 SAPA, IoLNews, “Mpumalanga Flood Damage Costs R535 million,” April 2, 2014. http://www.iol.co.za/news/south-
africa/mpumalanga/mpumalanga-flood-damage-costs-r535m-1.1670199  

http://www.nda.agric.za/doaDev/sideMenu/ForestryWeb/webapp/Documents/Veldfire_Risk_Report_v11.pdf
http://www.news24.com/SouthAfrica/News/High-risk-of-veldfires-in-Mpumalanga-20120808
http://www.news24.com/SouthAfrica/News/High-risk-of-veldfires-in-Mpumalanga-20120808
http://www.iol.co.za/news/south-africa/mpumalanga/mpumalanga-flood-damage-costs-r535m-1.1670199
http://www.iol.co.za/news/south-africa/mpumalanga/mpumalanga-flood-damage-costs-r535m-1.1670199
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A study by the national department of Cooperative Governance and Traditional Affairs mapped out areas of 
existing risk to veldfires. It is evident that while all of Mpumalanga province is at risk, the interior of the province 
is particularly at high risk (see figure below).124 With climate change, as temperatures and evaporation rates 
increase across the province (as is expected), the hot and dry conditions are likely to worsen the risk of veld fire.  
 
According to findings of the LTAS project, Mpumalanga is the second-most at-risk province for flood-related 
damage to power line crossings, in the face of increased floods resulting from climate change.125Risk Assessments 
were conducted by COCGTA to the following three district municipalities: Gert Sibande, Ehlanzeni and Nkangala 
and the outcomes of the assessment identified the following Climate inducted Threats: Severe Weather, Fire, 

Floods, Seismic Events (Earthquakes, Landslides & Sink holes), Drought and Heat waves. 

2.8.3. Disaster Management Adaptation in Mpumalanga and South Africa  

There are still challenges; the disaster management act has just been amended. Local Municipalities were not 
budgeting for disaster management, since it was a district function; however, provision has been made in the 
amended act that local municipalities could be assigned with the function through a service level agreement with 
the district municipality. Nkangala District Municipality is the best district on implementing the comprehensive 
support on disaster management with its local municipalities. Municipalities such as Thaba Chweu, Bushbuckridge, 
Umjindi, Thembisile Hani, Dr JS Moroka, Pixley Isaka Seme, Chief Albert Luthuli, Dipaleseng, Mkhondo and 
Emakhazeni have insufficient resources to respond to disasters. The district municipality carry all responsibilities 
to support these municipalities. 
 
The strategy should emphasize compliance of municipalities on the implementation of the four Key Performance 
Areas (KPA’s) of disaster Management and its enablers. Utilization of the Disaster Risk Reduction Framework. 
Municipalities should register and participate in the Fire Protection Association, since they are responsible to assist 
municipalities when they are experiencing fires. The role of the municipality is to pay the levy. 
 
In terms of existing disaster management frameworks and structure, Mpumalanga’s capacity has been growing, 
especially with the establishment of the Provincial and District Disaster Management Centers. According to an 
assessment by the South African Local Government Association (SALGA), the following Disaster Management 
related bodies in Mpumalanga province are all in place and functioning: the disaster risk management centre, the 
disaster risk management advisory forum, an inter-departmental disaster risk management committee, a 
volunteer disaster management unit, and a disaster risk management plan is also in place as part of the province’s 
IDP.  
Amongst these, it assessed that the inter-departmental disaster risk management committee and the advisory 
forum were operating less effectively than the others, in a relative scale. Additionally, a case study of Mbombela 
Municipality by SALGA revealed that despite all the right institutional structures in place, actual fire-fighting 
capacity was low, both in terms of numbers and in terms of availability of adequate, functional equipment.126 
 
Based on a literature review and engagement with stakeholders at two provincial workshops, there isn’t enough 
evidence to suggest that existing disaster management structures and policy frameworks and regulations at the 
provincial level have actively and explicitly integrated climate change. The department and officials are well aware 
of the additional risks posed by climate change and thus are implicitly prepared for the increase in climate related 
disasters. However, this needs to be made explicit and climate change needs to be mainstreamed in provincial 
disaster management efforts so that an increase in resources and skills training can be assured in the face of 
growing threats. 

                                                           
124 SALGA, Sabelo Gwala, “Disaster Risk Reduction: A Multi Stakeholder Approach to Targeted Intervention in Selected Municipalities,” March 2013. 
http://www.salga.org.za/app/webroot/assets/files/Research_Results/Disaster%20Risk%20Reduction%20-%20March%202013%20-
%20Publication.pdf 
125 SANBI, “Climate Change Adaptation: Perspectives for Disaster Risk Reduction and Management in South Africa,” 2013. 
https://www.environment.gov.za/sites/default/files/reports/ltasphase2_perspectivesfordisastermanagementinSA.pdf  
126 SALGA, Sabelo Gwala, “Disaster Risk Reduction: A Multi Stakeholder Approach to Targeted Intervention in Selected Municipalities,” March 2013. 
http://www.salga.org.za/app/webroot/assets/files/Research_Results/Disaster%20Risk%20Reduction%20-%20March%202013%20-
%20Publication.pdf  

http://www.salga.org.za/app/webroot/assets/files/Research_Results/Disaster%20Risk%20Reduction%20-%20March%202013%20-%20Publication.pdf
http://www.salga.org.za/app/webroot/assets/files/Research_Results/Disaster%20Risk%20Reduction%20-%20March%202013%20-%20Publication.pdf
https://www.environment.gov.za/sites/default/files/reports/ltasphase2_perspectivesfordisastermanagementinSA.pdf
http://www.salga.org.za/app/webroot/assets/files/Research_Results/Disaster%20Risk%20Reduction%20-%20March%202013%20-%20Publication.pdf
http://www.salga.org.za/app/webroot/assets/files/Research_Results/Disaster%20Risk%20Reduction%20-%20March%202013%20-%20Publication.pdf
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The national level LTAS project produced a number of recommendations for climate change adaptation in the 
disaster risk management sector. These include: continuous monitoring; establishment and increased deployment 
of flood and drought early warning systems; improved land care, catchment management, and water-sensitive 
urban design; enforcement of existing zoning practices to reduce the number of vulnerable people in flood-risk 
areas; maintenance and correct operation of existing infrastructure; integrated design and planning to take into 
account climate risk and change uncertainty; and improved safety-nets and income diversification for particularly 
vulnerable populations.127  
 
South Africa’s National Climate Change Response Strategy also laid out several recommendations for adaptation 
to climate change, in relation to the disaster management sector. It urges that South Africa:  

 Continue to develop and improve early warning systems for weather and climate (especially severe 
weather) events, pest infestation events to ensure that these warnings reach potentially affected 
populations timeously;  

 Seek to collaborate with neighbouring states to share early warning systems with regional applications 
and benefits; continue to promote the development of risk and vulnerability service centers at 
universities, which will in turn support resource-constrained municipalities;  

 Facilitate increased use of seasonal climate forecasts amongst key stakeholders, such as in the water 
and agriculture sectors; maintain, update, and enhance the SARVA as a tool that provinces and 
municipalities may use to inform climate change adaptation planning; 

 Cooperate with social networks such as community organisations, non-governmental organisations 
(NGOs), women and farmers organisations, and the Adaptation Network to help raise awareness, 
transfer technology, and build capacity; and  

 Develop mechanisms for the poor to recover after disasters, including micro-insurance.128  

Above all municipalities need to update their disaster plans and Implement the Disaster Risk Reduction 

framework since it is a guiding tool for municipalities to evaluate their state of readiness, own 

performance and compliance with legislation. 

2.8.4. Disaster Management Adaptation Lessons and Best Practices from Elsewhere 

Internationally, a great deal of work is underway to integrate and mainstream climate change into disaster risk 
reduction and disaster management instruments and institutions. At the broadest level, the Hyogo Framework for 
Action calls on all nation states to “promote the integration of risk reduction associated with existing climate 
variability and future climate change,” and makes multiple references to climate change as an exacerbating factor 
for disaster risk in the coming years.129 The International Federation of Red Cross and Red Crescent Societies have 
established the Red Cross Red Crescent Climate Center, to help humanitarian communities in responding to 
climate change related disasters and to facilitate better preparation for such disasters as they increase in 
frequency or intensity. They have published several useful guides to help the disaster management community 
build capacity to respond to climate change risks,130 including a “Guide to Mainstreaming Disaster Risk Reduction 
and Climate Change Adaptation,”131 which provides guidance for mainstreaming in several sectors such as 
healthcare, water sanitation and hygiene, migration, human settlements, livelihoods and food security, and 
natural resource management. The Intergovernmental Panel on Climate Change (IPCC) specifically addressed, in 
the Special Report in Extreme Weather (SREX), the need for disaster management to adapt to a changing climate.  

                                                           
127 DEA, “Climate Change Adaptation: Perspectives for Disaster Risk Reduction and Management in South Africa,” 2013. 
https://www.environment.gov.za/sites/default/files/reports/ltasphase2_perspectivesfordisastermanagementinSA.pdf 
128 South African National Biodiversity Institute (SANBI) and Department of Environmental Affairs, “National Climate Change Response White 
Paper,” (2011). http://www.sanbi.org/sites/default/files/documents/documents/national-climate-change-response-white-paper.pdf 
129 United Nations International Strategy for Disaster Reduction, “Hyogo Framework for Action,” 2007. 
http://www.unisdr.org/files/1037_hyogoframeworkforactionenglish.pdf  
130 IFRC, “Aggravating Factors: Climate Change,” http://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/aggravating-
factors/climate-change/  
131 IFRC, “A Guide to Mainstreaming Disaster Risk Reduction and Climate Change Adaptation,” 2013. 
http://www.ifrc.org/PageFiles/40786/DRR%20and%20CCA%20Mainstreaming%20Guide_final_26%20Mar_low%20res.pdf  
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Amongst other things, it noted that management strategies that focus on reduction of everyday (or chronic) risk 
(as opposed to solely extreme events) help reduce both disaster risk and improve the ability to respond to extreme 
events; greatly improved and strengthened disaster risk management and adaptation will be needed as part of 
the development process; and community participation in planning, decentralized decision making, and the use 
of local community knowledge and capacity will be critical.132 
 
For practitioners of disaster management and for policymakers engaged in disaster management planning and 
regulation, there are a host of resources providing exposure to best practices. These include the Global Facility for 
Disaster Reduction and Recovery’s “Understanding Risk: Best Practices in Disaster Risk Assessment,”133 which 
(inter alia) describes the use of open data and crowdsourcing the help disaster risk reduction and response, the 
implementation of community-based risk assessments, and the use of satellite earth observations to support 
disaster management. The Australian National Climate Change Adaptation Research Facility recommends the 
introduction of collaborative funding (across national, provincial, local, and community levels) for groups to work 
together to tackle disaster risk in various areas; the use of local community resilience grants; and embedding 
researchers with disaster response and management teams so as to produce better studies and observations of 
areas for intervention.134 
 
The Catalyst Project’s “Best Practices Notebook for Disaster Risk Reduction and Climate Change Adaptation” 
provides insights into institutional and organizational change to help mainstream climate change into disaster risk 
reduction policymaking; ecosystem-based disaster risk reduction; and management of climate change disaster 
risks in urban areas.135 The World Bank has also published a guide for disaster management practitioners trying 
to integrate climate change, titled “Understanding Risk in an Evolving World: Emerging Best Practices in Natural 
Disaster Risk Assessment,” which (amongst other things) highlights the use of open data for building resilience; 
the use of Geographic Information Systems (GIS); Government-to-Government risk assessment capacity building; 
a framework for modelling future urban disaster risk; and global probabilistic risk assessment modelling.136 

2.8.5. Climate Adaptation Measures for Disasters in Mpumalanga - Recommendations 

There is a need for both greater actionable information on climate-related disasters in Mpumalanga, as well as a 

need for strengthening existing capacity to respond to disasters (a need that will increase with climate change 

making disasters such as floods and fires more frequent and intense). Thus some key recommendations for 

Mpumalanga are as follows: 

I. Conduct a study on specific climate-related disaster risks for Mpumalanga, based on climate 

change scenarios, including identifying geographic hotspots for each major disaster type. The 

study will provide information on climatic scenarios to be addressed by relevant sectors and 

institutions. It will recognise the situations requiring specialized and incident specific 

implementation scenarios.  

II. All sector departments and municipalities to integrate climate change element into Disaster 

Management Plans. Disaster management plan will define the processes to be taken to prevent, 

mitigate and prepare to manage disasters threatening to occur.   

                                                           
132 IPCC, SREX, Allan Lavell and Michael Oppenheimer, “Climate Change: New Dimensions in Disaster Risk, Exposure, Vulnerability, and Resilience,” 
2012. http://www.ipcc.ch/pdf/special-reports/srex/SREX-Chap1_FINAL.pdf  
133 The World Bank, “Understanding Risk: Best Practices in Disaster Risk Assessment – Proceedings from the 2012 UR Forum,” 2012. 
http://www.gfdrr.org/sites/gfdrr/files/publication/UR_Proceedings_120912_reduced.pdf  
134 Michael Howes et al., NCCARF, “Rethinking Disaster Management and Climate Change Adaptation,” 2013. 
http://www.climateaccess.org/sites/default/files/Howes%20et%20al_Rethinking%20disaster%20risk%20management.pdf  
135 Matt Hare et al., “A Best Practices Notebook for Disaster Risk Reduction and Climate Change Adaptation: Guidance and Insights for Policy and 
Practice from the Catalyst Project,” 2013. http://www.catalyst-project.eu/doc/CATALYST_D65_Best_Practices_Policy_Notebook.pdf  
136 The World Bank, Global Facility for Disaster Reduction and Recovery, “Understanding Risk in an Evolving World: Emerging Best Practices in 
Natural Disaster Risk Assessment,” 2014. 
http://www.worldbank.org/content/dam/Worldbank/Feature%20Story/japan/pdf/101414_event/Understanding_Risk-Web_Version-rev_1.8.0.pdf  
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III. Develop and implement public awareness and training programmes for sector departments, 

traditional leaders, municipalities, to educate people about climate change related disaster risks 

and responses. 

IV. Implement overall disaster prevention, reduction, response and preparedness strategy and 

programmes in the province. 

V. Strengthen Provincial Disaster Management Centre should be strengthened and upgrade with 

world class facilities to conduct such research on climate change.  Since the disasters are a 

consequence of climate change. So the two cannot be separated. (Climate and disaster). 

VI. Introduction and promotion of collaborative funding (across national, provincial, local, and 

community levels) for groups to work together to tackle disaster risk in various areas; the use of 

local community resilience grants; and embedding researchers with disaster response and 

management teams so as to produce better studies and observations of areas for intervention. 

VII. Develop and implement early warning systems for the province and collaborate with 

neighbouring states to share early warning systems with regional applications and benefits; 

continue to promote the development of risk and vulnerability service centers at universities, which 

will in turn support resource-constrained municipalities 

In terms of responsibilities, all departments are responsible themselves for including issues of climate change into 

their own plans. At provincial and local level it should be included in as key performance indicator in the 

Performance Agreements, to enable them to allocate budget for disaster and climate change and effective 

implementation of the plans. Departments should seek increases in their budgets to allow for better disaster 

management and planning, with the inclusion of climate change as a criterion. The Provincial Disaster 

Management Centre will be the key player of the ensuring that all departments (provincial and locally ) 

incorporated the element of climate change in their own plans If department budgets are exhausted, additional 

funding could be sought from the Disaster Management Center. Implementation of these strategies should take 

place within a year. 
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2.9. Extractives (Mining) 

2.9.1. Mining in the Mpumalanga Province 

The extractives sector (mining and minerals) contributes just under a fifth of Mpumalanga’s total economy, and 

was responsible for 0.7% of the province’s GDP annual growth in 2010. Mining is a critical pillar of the province’s 

economy, with the main minerals being coal, gold, and nickel, with some platinum.  

While the sector is not directly impacted by changes in temperature and rainfall in the way that ecosystems and 

agriculture are, the sector’s water dependency and the effect of heat on working conditions makes this sector 

susceptible to climate change as well. The risks posed by climate change in the mining sector due to potentially 

higher temperatures and changing patterns of precipitation, will affect the sector in variety of ways, including 

physical risks to assets and infrastructure, supply chain interruptions and increase incident on regulatory non-

compliance due to the rise in the 

frequency of unplanned pollution 

control infrastructure failures.  

The impacts directly due to Climate 

Change in the mining sector as 

previously stated relate more to 

physical assets, interruption in 

production processes, health and 

safety of employees and risk to 

regulatory non-compliance. Given 

the importance of the sector in 

Mpumalanga GDP, its is important to 

also note the upstream and 

downstream impacts that may arise 

from disruption in this sector. 

Stoppage of operations in this sector 

will significantly impact the 

electricity generation given the fact 

that South Africas baseload power 

generation is  coal based. Thus from 

the broader economy the 

sensitivity of this sector to climate 

change goes far beyond the operational boundaries of the mining company into the communities, supply 

chain and electricity generation sectors. 

2.9.2. Vulnerability to Climate Change 

Understanding future water availability in Mpumalanga is challenging because climate models do not currently 

provide clarity on whether the region will experience a rise in rainfall volumes or a reduction in rainfall. Even with 

a moderate increase in rainfall, however, higher temperatures and evapotranspiration suggest that the region will 

face a drier future.   

 

Figure 2.6: Typical impacts of Climate Change in the Mining Sector (Freed and 
Sussman 2008) 
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Water stress and scarcity is a risk and a source of vulnerability to the mining sector in South Africa and the 

Mpumalanga, given the mining industry’s heavy consumption of water for commercial activity (water is required 

for several industrial processes within mines and for treating ores etc.). Across South Africa, the mining sector 

uses three percent of all water withdrawn in the country (more than all other industries and commercial users put 

together).137 In an average platinum plant, for instance, 36% of the water footprint lies in evaporation from the 

mineral processing unit, and 19% from the tailings storage facility.138 By 2030, South Africa is likely to face a 17% 

gap between available water and projected demand.139  

Not only is water scarcity a risk for the mining industry because of potentially lower water availability for its own 

operations, it is also a risk because in conditions of water stress or scarcity, this may result in regulatory risks or 

restrictions on certain aspects of its operations. For instance, many mines “dewater” dolomite aquifers in order 

to safely conduct mining below a certain depth; in a situation of growing water scarcity, such practices may be 

limited in the public interest. In the same vein, water scarcity from climate change could result in further 

environmental standards for the mining industry, to ensure that it does not negatively impact the water quality 

of limited freshwater through its discharge of mining wastes like overburden, waste rock, slime and other 

effluents.  

A situation where the region experiences an increase in rainfall comes with risks of its own. More rainfall, 

especially heavy rainfall events and increased surface runoff, would likely exacerbate the problem of Acid Rock 

Drainage (ARD) or Acid Mine Drainage (AMD). Flash floods and heavy water runoff can also cause scour in mining 

areas, an additional risk to the industry’s operations.140  

The mining industry is also vulnerable to climate change impacts in terms of working conditions of mine labour. 

Rising temperatures may pose health hazards and reduce labour productivity, and worsen air quality conditions 

within mines.141 

2.9.3. Vulnerability Assessment in the Extractive Sector (Mining) in Mpumalanga Province and 

South Africa 

2.9.3.1. Climate Change Impact on Human Health and Safety in the Extractive industry 

Mining operations in the Mpumalanga Province are mainly open cast. Potential increase in temperature due 

to Climate Change may lead to reduced productivity and increase in safety risks. For example, working for 

long hours in open sun where temperatures are in access of 40oC will increase incidents of heat strokes. 

Figure 2.9 provides typical climate change pathways that may lead to impact on human health. Given that 

mining in Mpumalanga is high labour intensive, increase in absenteeism due to climate related health 

conditions will impact productivity level in this sector. 

                                                           
137 EL Haggard, CM Sheridan, and KG Harding, “Quantification of Water Usage at a South African Platinum Plant,” 2015. 
http://www.wrc.org.za/Lists/Knowledge%20Hub%20Items/Attachments/11180/SE410214%20abstract.pdf  
138 N. Ranchod et al., “Assessing the Blue Water Footprint of an Opencast Platinum Mine in South Africa,” Water South Africa Vol. 41, No. 2 (2015) 
http://www.ajol.info/index.php/wsa/article/view/115261  
139 Linda Dailey Paulson, “South African Coal Industry Examines Water Footprint,” RWL Later, February 2, 2015. http://www.rwlwater.com/south-
african-coal-industry-examines-water-footprint/  
140 Climate Change Business Journal, “Climate Change and the Mining Industry,” Environmental Business International, 2013. 
http://www.climatechangebusiness.com/Mining_Industry_and_the_Climate_Change  
141 T. Kjellstrom et al., “Climate Change and Occupational Health: A South African Perspective,” South African Medical Journal (August 2014) 
http://www.scielo.org.za/scielo.php?pid=S0256-95742014000800033&script=sci_arttext  
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2.9.3.2. Climate Change and Water in the 

Extractive industry 

Mining sector is highly reliant on water in both 

availability and quality. The prediction in the 

Province indicating reduction in precipitation 

will place immense strain on mining production. 

In converse the increase in the frequency of 

flash flooding and storm events will also 

increase the risk in the mining sector. The failure 

of the physical assets such as pollution control 

dams and discard dams may lead to disaster 

incidents. 

 

 

 

 

 

 

 

 

Figure 2.7: Typical Climate Change Pathways and Human Health  

Figure 2.8: Typical water process flow in mining sector 
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2.9.3.3. Climate Change and Supply Chain and Logistics in the Extractive industry 

 
Mining is highly dependent on efficient and 

functional supply chain system both in-bound and 

outbound. Climate change poses the risk in both the 

in-bound and outbound supply chain systems. 

Mpumalanga extractive industry continues to rely on 

rail and road freight and the bulk mover of products 

from and to the mines. Any prolonged disruption in 

the operation of both road and rail freight due to a 

climate event will lead to halting of production within 

the mining sector reliant on this system. The longer 

the delay in moving mining products will have a ripple 

effect on the markets and customer base. In addition 

the longer the thermal coal stays in the open will lead 

to increase incident of spontaneous combustion and 

release significant quantities of CO2 into the atmosphere. 

2.9.4. Extractives Sector Adaptation in Mpumalanga Province and South Africa 

The mining industry in South Africa has already been taking several initiatives to improve its environmental 

performance, including water conservation and treatment. The South African mining industry has started looking 

at mine water re-use as a serious and viable option.142 

On the policy side, the government developed an Integrated Water Quality Management Strategy for the Vaal 

river system (alongside a comprehensive reconciliation study), which extends into Mpumalanga. A study on the 

Potential Savings Through Water Conservation and Water Demand Management in the Upper and Middle Vaal 

Water Management Areas was also conducted.143 At a national level, the second National Water Resources 

Strategy of 2013 placed a strong emphasis on treatment (including desalination) of mine water and on reducing 

the problem of AMD (including by modifying the conditions on mining licenses).144 

The Department of Energy and CSIR’s Sustainable Development Through Mining programme tackles a host of 

environmental issues, including wastewater treatment and mitigation of AMD.145 

 

 

 

                                                           
142 James Fotouhi, “Unearthing Mining Water Technology Innovation,” WaterWorld Vol. 29, Issues 6 
http://www.waterworld.com/articles/wwi/print/volume-29/issue-6/technology-case-studies/unearthing-mining-water-technology-innovation.html  
143 Department of Water Affairs, “Position Statement on Vaal River System and Acid Mine Drainage,” November 2010. 
https://www.dwa.gov.za/Projects/AMDFSLTS/Documents/Vaal%20River%20System%20&%20AMD%20Version%203.pdf 
144 Desalination and Water Re-use Business News, “South Africa to Focus on Desalination and Water Re-use,” July 2013. 
http://www.desalination.biz/news/news_story.asp?id=7152  
145 Sustainable Development Through Mining http://www.sdmining.co.za  

Figure 2.9: Typical supply chain system for extractive industry 
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2.9.5. Extractives Sector Adaptation Lessons and Best Practices from Elsewhere 

Within the mining industry globally, there is growing awareness and understanding of the risks that climate change 

poses. BSR (a global corporate social responsibility consulting firm) surveyed risks and opportunities to leading 

mining companies worldwide and identified adaptation practices that fell into two categories: value protection 

(ensuring resilience of physical assets and planning responses to maintain business and usual operations) and 

value creation (devising solutions that contribute to the ability to pursue new revenue-generating opportunities 

and help suppliers, stakeholders, and customers adapt to climate change).146  

According to BSR, under the value protection category, companies like Vale and Gold Fields have already 
established internal management systems and strategies to address climate change; Anglo-American, 
ExxaroVale, and Newmont have engaged in on-site scientific assessments and modelling to estimate physical 
risk to their assets; HudBay Minerals and Norsk Hydro have formally modified their existing risk identification 
and management protocols to include climate change; Anglo-American, Exxaro, and Gold Fields have 
integrated climate change related risk and mitigation into decision making processes during the entire 
project cycle; Kumba Iron Ore, Alumina, Kinross, and Norsk Hydro have strengthened or made more robust 
some of their site, project, and facility designs to be more structurally resilient to climate change; Teck, 
Cameco, Goldfields, Harmony Gold and Vale have developed emergency procedures and contingency plans 
that incorporate climate change; Norsk Hydro, Anglo-American, Newcrest, Exxaro, and Iluka Resources have 
significantly improved their water management systems.147 
 

 

 

                                                           
146 Julia Nelson and Ryan Schuchard, BSR, “Adapting to Climate Change: A Guide for the Mining Industry,” 
http://www.bsr.org/reports/BSR_Climate_Adaptation_Issue_Brief_Mining.pdf  
147 Julia Nelson and Ryan Schuchard, BSR, “Adapting to Climate Change: A Guide for the Mining Industry,” 
http://www.bsr.org/reports/BSR_Climate_Adaptation_Issue_Brief_Mining.pdf 

Figure 2.10: Typical risk assessment approach used in the extractive industry to integrate climate change issues into planning 
and company strategy 

http://www.bsr.org/reports/BSR_Climate_Adaptation_Issue_Brief_Mining.pdf
http://www.bsr.org/reports/BSR_Climate_Adaptation_Issue_Brief_Mining.pdf


 

 
  

68 

 

In terms of value creation, BSR reports that Gold Fields has responded to potential changes in future market 

conditions (resulting from climate change and environmental stresses) by expanding the portfolio of commodities; 

Gold Fields and Anglo-American are both developing and testing technology to help operations continue in 

potentially harsher climatic conditions; Barrick, Rio Tinto, Exxaro, Sesa Goa, Gold Fields, and Vale are investing in 

renewable energy and alternative fuels; and Gold Fields has pioneered waste recycling programs that could also 

bring in revenue from carbon credits.148  

Best practices are also detailed in the International Council of Mines and Minerals’ (ICMM’s) publication, 

“Adapting to a Changing Climate: Implications for the Mining and Metals Industry.”149 The report recommends an 

adaptation framework within which the mining industry could develop and implement a large range of measures 

(many of which are detailed in the publication). The framework comprises: awareness, engagement and objective-

setting; risk and opportunity assessment; monitoring, evaluation, and reporting; adaptation planning; adaptation 

actions; and partnership and collaboration. The range of adaptation measures described include those pertaining 

to protecting physical assets and facilities, changing management and strategic processes internally, engaging with 

climate change processes at the international and national level to be a part of decision-making; conducting risk 

assessments; diversifying business models and a number of other options.150 

2.9.6. Climate Adaptation Measures for Extractives in Mpumalanga - Recommendations 

There is a need for more in-depth and province-specific studies in Mpumalanga regarding the implications of a 

changing climate for its mining industry. The following strategies could provide a strong foundation for further 

work by the industry and the provincial government, including in collaboration: Figure 2.13 below provides a 

framework to develop and implement adaptation measures in the extractive sector. 

 

Figure 2.13: The approach used in the development of Climate Change Adaptation Measures in the Mpumalanga 

Province extractive sector. 

                                                           
148 Julia Nelson and Ryan Schuchard, BSR, “Adapting to Climate Change: A Guide for the Mining Industry,” 
http://www.bsr.org/reports/BSR_Climate_Adaptation_Issue_Brief_Mining.pdf 
149 ICMM, “Adapting to a Changing Climate: Implications for the Mining and Metals Industry,” http://www.icmm.com/page/92086/adapting-to-a-
changing-climate-implications-for-the-mining-and-metals-industry  
150 ICMM, “Adapting to a Changing Climate: Implications for the Mining and Metals Industry,” March 2013, http://www.icmm.com/document/5173  
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http://www.icmm.com/page/92086/adapting-to-a-changing-climate-implications-for-the-mining-and-metals-industry
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I. Establish a long-term climate change and health programme for the mining sector in the province:  the 

government should work with the industry and mining unions to better assess and prepare for increasing 

heat stress and temperature-related health threats that those working in the mining industry will be 

exposed to, as well as other health concerns such as potentially higher dust levels from dryer conditions. 

Such a long-term program would involve better monitoring and reporting of worker health, and also 

promote adaptation measures at the individual and business level (including better hydration, improved 

ventilation, heat stress early warning protocols etc.). It should be noted that it may be likely that best 

practices are already being implemented, but if so these could be formalized and monitored across the 

board.  

II. Fund a province-specific assessment of water related climate change risk to the mining industry in 

Mpumalanga: given the central role of the mining sector in the provincial economy, the government 

should allocate resources for a comprehensive climate change risk assessment focused on water, in 

relation to the mining industry in the province. Improved knowledge of risks will enable the industry and 

policymakers to evolve more tailored adaptation actions in the future.  

III. The establishment of the Mining-Community Liaising Forum: Develop sector forums where adaptation 

initiatives are proposed, develop to project level, assessed and implemented by coordination of multi-

stakeholder groupings with the support of academic and scientific community. 

IV. To assist affected local municipalities with the development of Climate Change Adaptation Strategies: 

downscale the provincial strategy to local municipalities by taking into account local circumstances and 

risks. Apply the framework in Figure 2.13 to ensure alignment with the broader approach methodology. 

The downscale plan will be referred to as a Climate Change Tactical plan as the focus will be on 

implementation rather than planning and monitoring. Municipalities will be supported to conduct local 

climate change risk assessments and align their intervention to the provincial approved adaptation 

intervention measures. 

The Department of Mineral Resources (DMR) should be the lead implementing entity for this strategy, and 

operationalize this in coordination with the DARDLEA, Department of Labor (DoL), Department of Health (DoH), 

mining companies, the Chamber of Mines, and mine worker unions. Final implementation of such a programme 

would rest with the individual mines themselves. This strategy can be operationalized within a year, and thereafter 

there should be continuous implementation as this should be an ongoing programme. Funding for the strategy can 

be sought from DMR as well as mining companies’ Corporate Social Responsibility budgets.   

The Department of Water and Sanitation would be an appropriate supporting entity for this strategy, in close 

collaboration with DMR as well as DARDLEA, and the mining companies. At the provincial level, DEDT and other 

relevant local entities would drive the strategy implementation. The assessment could be kicked off within a year, 

aiming for results within another year’s timeframe. Funding for this initiative could come from DWS or from DEDET. 
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ANNUXURE: A 

 

1. GOVERNANCE: SECTOR ROLES AND RESPONSIBILITIES 

Climate change is a complex cross-cutting issue which cannot be the sole prerogative of one government 
department. Effective integration of adaptation and mitigation measures require the buy-in and prioritisation of 
climate change within many government departments at all three spheres of government and across the 
administration as a whole.  
 
Challenges regarding mainstreaming climate change into the policy space relate to: a perception that climate 
change mainstreaming is a constraint to development priorities; the range of definitions that exist regarding what 
successful mainstreaming; and the highly fragmented environmental policy space into, which climate change 
needs to be integrated. The governance dimension to climate change extends from the international and Africa 
level down to the national and local level. 
 
The NCCRP acknowledges the importance of all spheres of government in addressing climate change and 
recognises the need for collaboration (vertical and horizontal) to ensure that experiences, knowledge and know-
how are effectively shared. 

1.1. Governance at the United Nations level 

South Africa as a party and a signatory to UNFCCC levelled under Annexure II, is committed to a ‘Planned 
Adaptation’ through the development of the National Climate Change Adaptation Framework guided by the 
international policy (Cancun Adaptation Framework). The country is a step beyond in terms of actions taken on 
climate change impact, vulnerability, and adaptation assessments, as invited and stipulated in paragraph II (c) of 
the COP 16 report. Climate change adaptation is a broad and a lengthy phenomenon that has to consider or 
respond to various sectors of specific impacts and vulnerabilities, the National Climate Change Response Policy 
filtered and incorporated precincts that were assessed and declared sensitive to climate change. 
 
The country also participate in the Adaptation Committee (AC), which aims to promote the implementation of 
enhanced action on adaptation in a coherent manner under the Convention by providing technical support and 
guidance to the parties; sharing of relevant information, knowledge, experience and good practices; promoting 
synergy and strengthening engagement with national, regional and international organizations, centres and 
networks; providing information and recommendations, drawing on adaptation good practices. 

 
1.2. Governance at SADC level 

At the international level, South Africa not only negotiates from a national position, but as a part of the bloc of 
African and other developing countries. At the SADC level much of the policy framework for addressing climate 
change and associated environmental impacts is driven through protocols. 

1.3. Governance at National level 

Governance at a national level involves three different coordination mechanisms namely: horizontal coordination, 

vertical coordination and stakeholder coordination. Horizontal coordination national government is traditionally 
responsible for defining national policy, the strategic direction and approach used, and the regulatory framework 
for specific areas or sectors. Horizontal coordination deals with the ability to promote Climate Policy Integration 
(CPI) across the different departments and, thus, strengthen policy coherence.  
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The NCCRP advocates full alignment and suggests building on the Outcomes Approach in order to address the 
existing institutional and legislation fragmentation to ensure integration of climate change responses and effective 
implementation. The Inter-ministerial Committee on Climate Change (IMCCC) is a committee that operates at an 
executive (Cabinet) and coordinate and align climate change response actions with national policies and legislation 
and oversee the implementation of the National Climate Change Response Policy. 
 
National climate change response actions are guided by strategic leadership of the relevant Forum of South African 
Directors-General clusters based on their different mandates: the Economic Sectors and Employment Cluster on 
issues that have a strong bearing of economic growth and employment creation; the Infrastructure cluster on all 
infrastructure-related aspects of this policy; and the International Cooperation Cluster on international 
engagements. 
 

1.5 Vertical Coordination 

The Intergovernmental Committee on Climate Change (IGCCC) has been established to operationalize cooperative 
governance in the area of climate change. The committee brings together the relevant national and provincial 
departments and organised local government.  
 
In terms of inter-governmental coordination, the Ministerial political forum (MINMEC) and Outcome 10 Delivery 
Forum (MINTECH) set up through the Intergovernmental Relations Act facilitate a high level of policy and strategy 
coherence among the three spheres of government, and will be used to guide climate change work across the 
three spheres.  
 
The South African Local Government Association (SALGA), as a body mandated to support, represent and advise 
local government action, will continue to actively participate in the inter-governmental system, and ensure the 
integration of climate adaptation and mitigation actions into local government plans and programmes, and lobby 
for the necessary regulatory measures and resources to support local government. 
 

1.6 Stakeholder Coordination 

Public participation in cooperative environmental governance is enshrined in South African legislation. The Green 
Paper indicates an important role for stakeholder coordination calls for the inclusion of the greater population. 
The National Committee on Climate Change (NCCC) and the National Economic Development and Labour Council 
(NEDLAC) are used as forums to engage stakeholders.  
 
The NCCC is the official national platform for continuous stakeholder engagement on climate change and has been 
set up to consult with stakeholders from key sectors that impact on or are impacted by climate change. The 
Committee advises on matters relating to national responsibilities with respect to climate change, and in particular 
in relation to the UNFCCC and the Kyoto protocol. It also advises on the implementation of climate change-related 
activities. 
 
NEDLAC is the alternative climate change stakeholder coordination mechanism. It is a useful forum where 
government, organised business, organised labour and organised community groupings partner on a national level 
and helps to ensure that climate change policy implementation is balanced and meets the needs of all sectors of 
the economy. 
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1.7 Role and responsibilities 

The role of Government is to ensure that adaptation is managed in an effective manner by understanding national 
and local impacts, and the effect of climate change on human activity and ecosystems. This cannot be tackled at 
one administrative level only as the challenge necessitates a multi-level approach. Consequently, responsibility 
must be divided between the different levels of Government. 
 
However, there are a number of features of climate change adaptation that may present challenges and difficulties 
in the implementation of effective governance mechanisms. Climate change impacts will often be most evident 
at the local level and will require, in parallel with Sectoral adaptation planning, locally tailored policies and 
responses.  
Through their role as community leaders and service providers, local authorities have an essential role to play in 
planning ahead and taking climate change adaptation action. The changing climate will present different 
challenges in each area, based on their vulnerability to climate risk and their capacity to adapt. A pro-active 
approach in which the challenges posed by climate change are integrated into the development of policies, plans 
and programmes is essential.
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Table 1: Roles and Responsibility per sector/institution 

No. Name of Institution Responsibility 

Government sector departments and institutions 

1. National Department of Environmental Affairs • Lead and coordinate climate change and the implementation of this framework.  

• Support coordination and integration at provincial and local level.  

• Disseminating information on climate adaptation development at the Africa level, and this will include reporting on measures agreed at 

Steering Committee level 

 

As the South African representative in the UNFCCC process, the Department and its national climate change delegation will: 

 Report on global developments on adaptation arising from the international engagements, and 

 Continue its activities in climate research, the prediction of the future South African climate for the coming decades and climate services. 

 

2. 

 

Agriculture, Forestry and Fisheries Negative impacts of climate change on agriculture and food production (temperature, rain patterns, droughts, floods) require adaptation measures; 

agriculture also emits. The sector will be required to: 

 

 Integrate agriculture and forestry into climate resilient rural development planning to address job creation, food security and livelihoods 

with a particular emphasis on building climate resilience through leveraging synergies between adaptation and mitigation. 

 Using the results of available risk and vulnerability studies, develop and update short-, medium- and long-term adaptation scenarios to 

identify climate resilient land-uses. 

 Use early warning systems to give timely warnings of adverse weather and possibly related pests and disease occurrence. 

 Invest in education and awareness programmes in rural areas and link these to agricultural extension activities to enable both subsistence 
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No. Name of Institution Responsibility 

and commercial producers to understand, respond and adapt to the challenges of climate change. 

Department of Cooperative Governance and 

Traditional Affairs: NDMC 

  Continue to develop and improve early warning systems for weather and climate (especially severe weather events) and pest infestation 

events and to ensure that these warnings reach potentially affected populations timeously.  

 Seek to collaborate with our neighbouring states to share early warning systems with regional applications and benefits. 

 Continue to promote the development of Risk and Vulnerability Service Centres at universities, which will, in turn, support resource-

constrained municipalities. 

 Facilitate increased use of seasonal climate forecasts among key stakeholders such as those in the water and agricultural sectors. 

 Maintain, update and enhance the SARVA as a tool that provinces and municipalities may use to inform their climate change adaptation 

planning. 

 Collaborate with social networks such as community organisations, non-governmental organisations (NGOs), women and farmers’ 

organisations, and the Adaptation Network to help raise awareness and to transfer technology and build capacity. 

 Develop mechanisms for the poor to recover after disasters, including micro-insurance. 

 

Department of Health  Reduce the incidence of respiratory diseases and improve air quality through reducing ambient particulate matter, ozone, and sulphur 

dioxide concentrations by legislative and other measures to ensure full compliance with National Ambient Air Quality Standards by 2020.  

 Recognising that the nutritional status of individuals is key to building resilience to environmental health threats, ensure that food 

security and sound nutritional policies form part of an integrated approach to health adaptation strategies. 

 Develop and roll-out public awareness campaigns on the health risks of high temperatures and appropriate responses including improved 

ventilation and promotion of behaviours that minimise exposure to high temperatures, namely “avoidance behaviour”. 

 Design and implement “Heat-Health” action plans including plans in respect of emergency medical services, improved climate-sensitive 

disease surveillance and control, safe water and improved sanitation. 

 Strengthen information and knowledge of linkages between disease and climate change through research. 

 Develop a health data-capturing system that records data both at spatial and temporal scales and that ensures that information collected 
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No. Name of Institution Responsibility 

can be imported into multiple-risk systems such as the South African Risk and Vulnerability Atlas (SARVA). 

 Improve the bio-safety of the current malaria control strategy. Although the current strategy, which includes the use of the persistent 

organic pollutant, DDT taking into consideration its long-term impacts on environmental and human health. 

 Strengthen the awareness programme on malaria and cholera outbreaks. 

 

Human Settlement (Urban) Sector  Investigate how to leverage opportunities presented by urban densification to build climate-resilient urban infrastructure and promote 

behavioural change as part of urban planning and growth management. 

 Ensure access to affordable lower-carbon public transport systems, incorporate thermal efficiency into designs and use climate-resilient 

technologies in the implementation of low-cost housing. 

 Develop effective information, monitoring and assessment tools to evaluate the resilience of our cities and towns to climate change and 

assist urban planners in identifying priorities for scaling-up climate change responses. Strengthen and enhance decision support tools and 

systems such as the Toolkit for Integrated Planning and develop geographic information systems that include, but not limited to, asset 

management components for public infrastructure. 

 Encourage and develop water-sensitive urban design to capture water in the urban landscape and to minimise pollution, erosion and 

disturbance. Urban infrastructure planning must account for water supply constraints and impacts of extreme weather related events. 

 Acknowledging the current modelling limitations, encourage and support the appropriate downscaling of climate models to provincial 

and, where possible, metropolitan and district levels to provide climate information at a scale that can be integrated into medium- and 

long-term spatial development plans and information systems. 

 

 Human Settlement (Rural) Sector  Educate subsistence and small-scale farmers on the potential risks of climate change, and support them to develop adaptation strategies 

with on-farm demonstration and experimentation. Adaptation strategies will include conservation agriculture practices including water 

harvesting and crop rotation, and will prioritise indigenous knowledge and local adaptive responses. 

 

 Empower local communities, particularly women who are often primary producers, in the process of designing and implementing 

adaptation strategies. 
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No. Name of Institution Responsibility 

 Design and implement economic and livelihood diversification programmes in rural areas. 

 Within the country’s research and development system, prioritise technologies for climate change adaptation within rural areas, including 

low water-use irrigation systems, improved roll-out of rainwater harvesting strategies, and drought resistant seed varieties. 

 Target adaptation programmes to build resilience among the most vulnerable sections of the rural population and ensure that disaster 

management architecture includes the provision of safety nets for rural communities most vulnerable to the impacts of climate change. 

This includes enhancing their knowledge of sustainable environmental conditions and optimising the ecosystem services that these 

provide. 

 National Department of Water and Sanitation  Ensure that national, provincial and municipal coastal management plans incorporate relevant climate information and geographic 

information systems and adopt a risk-based approach to planning that anticipates the consequences of the continued migration of 

communities into high risk coastal areas. 

 Take account of the potential impact of sea-level rise and intense weather events, such as storm surges, on infrastructure development 

and investment in coastal areas, particularly in terms of the location of the high-water mark and coastal set-back lines that demarcate the 

areas in which development is prohibited or controlled.  

 Protect and rehabilitate natural systems that act as important coastal defences, such as mangrove swamps, offshore reefs and coastal 

dunes. 

 Develop Disaster Risk Management plans that take into account the potential consequences of climate change along the coast, 

particularly the increased incidence of extreme weather events. 

 Support on-going research to determine the impacts of climate change on artisanal fishing communities and livelihoods in coastal areas 

that are directly connected to coastal and marine resources and identify appropriate responses. 

 Cooperative Governance and   Provide oversight on the implementation of climate related measures by local governments and legislative power on climate related 

issues. Responsible for disaster management. Make regulations setting specific key performance indicators related to climate policy 

objectives for inclusion in IDPs and the performance management system. 

Economic Development  Climate change as part of the green economy and of broader development strategy. 

National Treasury  Market based instruments (carbon tax, cap and trade) are key tools for mitigation. 
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 Sets the budget which shapes the ability of the country to develop and implement mitigation and adaptation measures. 

Provincial Department  Provincial departments to prepare provincial adaptation plans through the development plan review process. The National Government 

will support and facilitate this approach through the preparation of guidelines, and through on-going support for research to develop the 

knowledge base at national, provincial and local level. 

 Local Government  Prepare local adaptation plans through the development plan review process. The National Government will support and facilitate this 

approach through the preparation of guidelines, and through on-going support for research to develop the knowledge base at national, 

provincial and local level. 

4. Civil Society, Business and Industry 

 

The role of citizens and organised groupings within civil society are important to the success of a national effort. Civil society needs to: 

 Critically evaluate, comment on and respond to the initiatives of government and the private sector.  

 Raise public awareness, and motivate individuals, institutions and authorities to take actions that reduce GHG emissions and that adapt to 

the adverse impacts of climate change.  

Civil society organisations that work directly with communities and 

particularly with the urban and rural poor and with women must ensure that: 

 Climate information is timeously communicated and to inform government and research institutions of vulnerable climate change-related 

issues. 

Business and Industry have a fundamental role in South Africa’s climate change response. Government continues to forge and maintain effective 

partnerships with business and industry to ensure that their capacity is harnessed in driving the transition to a climate-resilient, equitable and 

internationally competitive, lower-carbon economy and society. 

 

 Ensure that they integrate adaptation measures to ensure their resilience to future climate impacts and to plan for business. 

 Continue to provide sector funding in achieving national climate change response actions and work with the financial sector to explore 

the most appropriate mechanisms to achieve efficient funding flows. 

 Continue to encourage voluntary reporting initiatives established and maintained by a variety of organised business associations. 
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No. Name of Institution Responsibility 

 

5. Academia and scientists 

 

 Climate change science and academic community must work together to improve projections of climate change, its impacts, key 

vulnerabilities in affected sectors and communities.  

 Explore appropriate mitigation and adaptation responses; 

  Continue to build capacity in climate change science; and inform government and the public of climate change-related socio-economic 

challenges and opportunities. 
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1.8 Policy Coherence  

Adaptation challenge cuts across key economic sectors and consequently, a wide range of policy areas. 

Strong policy and planning co-ordination among Government Departments and local authorities will 

be crucial in the delivery of this framework, and the forthcoming National Adaptation Strategy where 

issues of national competence arise. To be addressed successfully, and as cost effectively as possible, 

adaptation issues and priorities must be integrated across the full breadth of economic and 

development decision-making.  

Government is already playing a central role in key areas affected by climate change through the public 

nature of the services it provides, or the formulation of policies and associated legislation. However, 

one of the main barriers for successful integration of adaptation measures is the unclear definition 

and delineation of responsibilities of the different authorities and stakeholders.  

Collectively, the government is committed to providing clear leadership in promoting a coherent 

approach to climate change adaptation between the different levels of government from national to 

local. The need to promote mainstreaming of climate change adaptation across governance 

frameworks and institutions will be reflected in any future legislative changes to underpin national 

climate change policy.  

Civil society organizations also have a role to play, through reinforcing the message to the public about 

the need for climate adaptation, engaging in the adaptation debate, and enhancing linkages between 

scientific research and policy making.  

Each relevant sector department will promote an institutional environment, for their sector, that 

enables organisations and individuals to make effective and efficient adaptation decisions. They will 

consider how the outcomes of existing programmes and policies will be affected by climate change; 

and whether existing programmes, policies and regulatory frameworks either facilitate or hamper 

adaptation.  

The Department of the Environmental Affairs will lead and co-ordinate the development and  

implementation of this Framework and the National Adaptation Strategy, working as appropriate 

through the existing Cooperative Governance structures, to ensure overall policy coherence and 

effective communication across departments and agencies, particularly where there are cross-cutting 

issues within sectoral adaptation plans.  

2. MEASURING AND REPORTING ON PROGRESS 

DEA has developed a climate change response monitoring and evaluation framework which will be 

used to define metrics and develop evaluation criteria to monitor and evaluate progress and 

effectiveness in implementation of adaptation actions. Information on metrics which have been 

developed will be collected through the climate change response monitoring and evaluation system. 

Reporting on progress and effectiveness will be through the annual report on climate change and the 

national communication. 
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3. RESEARCH AND DEVELOPMENT  

The South African Government will continue to support sector-specific research to understand the 

risks and opportunities presented by climate change. The NCCRP identified the following sector 

specific research needs, in order to build resilience to climate change:  

• In the Water sector, there is a need for sustaining water-related research and capacity 

development in all aspects of climate change in order to ensure the availability of relevant 

high quality, complete and current data, and tools with which to analyse the data. Focused 

monitoring and research is also critical in order to ensure the efficacy of water adaptation 

approaches over the long-term. 

• In the Agriculture and Commercial Forestry sector research areas include investing and 

improving research into water, nutrient and soil conservation technologies and techniques, 

climate-resistant crops and livestock, as well as agricultural production, ownership, and 

financing models to promote the development of “climate-smart agriculture” that lowers 

agricultural emissions, is more resilient to climate changes, and boosts agricultural yields. 

• In the Health sector, there is a need to strengthen information and knowledge of linkages 

between disease and climate change through research.  

• In the Biodiversity sector, there is a need to strengthen biodiversity management and 

research institutions so that they can monitor, assess and respond effectively to existing 

anthropogenic pressures together with the additional pressures that climate change presents. 

Prioritise climate change research into marine and terrestrial biodiversity and ecosystem 

services, and institute effective monitoring to enhance the understanding and forecasting of 

critical future threats. Monitoring efforts at national and provincial scale, supported by 

experimental studies that quantify future risks to biodiversity and that improve projections of 

impacts, will help to design and refine adaptation responses. 

• In the Human Settlements sector, in terms of rural settlements considering the country’s 

research and development system, there is a need to prioritise research relating to 

technologies for climate change adaptation within rural areas, including low water-use 

irrigation systems, improved roll-out of rainwater harvesting strategies, and drought resistant 

seed varieties. In terms of the coastal settlements ongoing research to determine the impacts 

of climate change on artisanal fishing communities and livelihoods in coastal areas that are 

directly connected to coastal and marine resources and identify appropriate responses.  

 

• NCCRP gave a directive of the Adaptation Research Flagship Programme to focus on the design 

and roll-out of a national and regional research programme to scope sectoral adaptation 

requirements and costs and identify adaptation strategies with cross-sectoral linkages and 

benefits, including an assessment of climate change vulnerabilities in the sub-region, with a 

detailed scenario planning process to define potential sub-regional response strategies.  
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Research Recommendations per sector 

No. Sector Research Recommendation 

1 Water  

 

Research and focused monitoring is required to support the development of tools, approaches and 

case studies that inform water planning in the context of long-term climate change. This includes 

understanding the way in which climate driven changes in water resources availability or demand 

may constrain or enable different development pathways in different parts of South Africa, 

particularly in terms of agricultural production and energy generation. In addition, there is value in 

exploring the implications of long-term hydrological change on the ecological reserve (including 

the appropriate definition of the reserve) and associated issues of catchment management 

approaches that are needed to maintain the ecological reserve in different systems.  

2 Agriculture 

 

Research on the climate vulnerability of the South African horticultural and wine industries is 

urgently needed. Horticultural and wine production are important for food security perspective 

due to their role in ensuring that primary foodstuffs, mainly wheat and rice, can be imported at 

the lowest possible price it is also beneficial to conduct research on how the distribution of 

agricultural commodities can be improved is essential, given the need to reduce pollution and the 

expected increase in the trade.  

3 Health  

 

At present, research capacity in South Africa does not permit full quantification of climate change 

impacts on human health. There are existing models and research available for developing certain 

types of projections, in particular for heat stress, cholera and malaria, with the modelling of the 

latter being the most robust. However, even for malaria, models do not yet take account of non-

climatic factors that need to be considered in projections, as they play a significant role in the 

transmission/spread of the disease. Furthermore, there is a need to understand other existing 

disease vectors and how they may be affected by climate change. Projections of malnutrition 

(either considering or not considering climate change) are not available for South Africa. There are 

also no air quality projections and therefore the effects of climate change on criteria pollutants 

cannot be projected. Research is ongoing to project natural disasters; however, these have not as 

yet been linked to effects on the health sector. 

4 Disaster Risk Reduction Detailed research to investigate the impact of climate change directly on land covers and sensitivity 

for erosion and soil loss is required across the country.  

5 Human Settlements Research is needed to understand and demonstrate where effective ecosystem-based approaches 

are being used. Investigation into behaviour change and social cohesion is required, as these are 

critical to community-based adaptation at all levels of society.  

 

In addition to research in the priority sectors highlighted above, financing for climate change responses is 

another area that needs to be researched more. A study was commissioned by the Department of 

Environmental affairs to direct research relating to climate finance and climate governance as part of the 

National Climate Change Response Green Paper. The outcomes of this research study indicated that 

climate change presents research and development opportunities and requirements, and there is a need 

for developing capacity in this field. It was also identified that there is a lack of understanding among both 

institutional investors and consultants on how they should be evaluating the financial implications of 

climate change on investments.  
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Mpumalanga Provincial Perspective on Climate Change Empowerment and Education Programmes 

The Mpumalanga Climate Change Programme was designed to:  

• Create awareness in schools and communities to understand how our actions influence the 
climate.  

• Encourage responsible actions and sustainable use of natural resources. 
• Assist and guide schools and communities in taking local action to limit the effects of Climate 

Change on healthy living. 
• A positive and clean school environment communicates caring and encourages attendance and 

learning. 
 

The Mpumalanga Climate Change Programme consists of: 

• Pre School Programme – focus on WATER 
• Primary School Programme – focus on SUSTAINABLE SCHOOL YARD 
• Secondary School Programme – focus on CLIMATE CHANGE LITERACY 
• Community-based programme – focus on WASTE MANAGEMENT 

 

1. Pre Schools Programme it was designed for children to adopt a life-long attitude of respect and 
understanding for the natural environment it must be introduced and developed during their first year’s 
positive interactions with the natural environment is an important element of healthy child development 
which will enhance learning during their early childhood years children learn through discovery and joy.  
Each registered pre-school is provided with a complete resource pack containing all relevant information 
for implementation of the Programme at the school, the Pre-schools are evaluated on portfolio, picture 
colouring and presentation water projects implemented at the school and best competitors are awarded 
incentives for knowledge, understanding, creativity, and the water related practices. 

 

The programme has been presented to the following Conferences: 

 UNESCO "World Conference on Education for Sustainable Development” in Germany – 2009. 

 EEASA (Environmental Education Association Southern Africa) in Zambia – 2010. 

 EEASA (Environmental Education Association Southern Africa) in Swaziland – 2008. 

 2009 Mpumalanga province MEC’s and the Premier’s Service Excellence Awards 

 Overall National winner in the CPSI (Centre for Public Service Innovation) National awards 2010. 

 Runner up in the CAPAM (Commonwealth Association for Public Administration and 
Management) awards 2010 in Malta. 

 

2. The Sustainable School Yard Programme is developed to assist primary schools to improve their 
environmental performance and take action to limit the effects of climate change through the 
development, implementation and management of a school environmental policy. 
 

• Educating learners about sustainable living links knowledge and action to help students build a 
healthy future for their school, communities and the planet. 

• Learners develop an understanding of the web of connections that make up their environment 
and their role and responsibility in it. 

• Understanding the role of a healthy environment gives them the foundation for understanding 
and supporting global decision-making in their future. 

• A healthy School Environment is conducive to education.  
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3. Climate change literacy programme recognize that Climate change is not only a global 

environmental issue, but one that needs responsible actions and decisions to address its influence on lives 

of the local communities. With a sound knowledge based on climate change and understanding of level of 

influence on the climate in society and to involve youth as future decision makers. Mostly working with 

Grade 9 or grade 10 learners have to identify an environmental concern in the immediate school 

environment by means of the Audit Tool provided and prepare a Presentation (ppt/play/song etc) focusing 

on the environmental concern/s identified in their immediate environment and the actions taken to 

address them.  

 

4. Sustainable resource use programme, it focuses more on waste  disposal and treatment of that  

produces emissions of several greenhouse gases (GHGs), which contribute to global climate change and 

devise means of waste prevention and recycling which address some elements of climate change, with an 

aim of improving livelihoods, transfer skills and environmental capacity. Mostly targeting  Community 

groups, i.e. women's’ groups, unemployed, youth groups, disabled, old aged.  

 

3. CONCLUSION 

It is critical that the recommended adaptation strategies in this report not become relegated to archival 
documentation but that they be translated into implementable and actionable adaptation plans.  
 
For the strategies to be converted into ground reality, it is imperative that the relevant departments for 
each sector within the province take cognizance of the recommended strategies, and integrate the 
strategies into their annual planning and budgetary processes. Departments are best placed to assess the 
yearly and long-term expenditure required for the application of such strategies, and have a detailed 
understanding of their funding streams. Thus, sector-experts within the departments should be given the 
responsibility of preparing detailed implementation plans for the relevant strategies, identifying timelines, 
coordination mechanisms, monitoring and evaluation mechanisms, metrics to gauge the implementation 
and progress of the strategy, and the required financial and human resources. 
  
In addition, the national Department of Environmental Affairs (DEA), the Department of Agriculture, 
Forestry and Fisheries (DAFF), the Department of Human Settlements (DHS), the Department of Water and 
Sanitation (DWS), the Department of Mineral Resources (DMR), the Department of Rural Development and 
Land Reform (DRDLR), the Department of Health, the Department of Mineral Resources (DMR), and the 
Department of Tourism are urged to take note of the sector-by-sector strategies recommended for the 
province. National Departments can investigate potential ways of supporting the development of 
implementation plans in the corresponding sector at the provincial level, and work with the National 
Treasury to assist the allocation of funds for the implementation of the corresponding sector strategies.  
 
Similarly, Local Municipalities within the province are also urged to take cognisance of the recommended 
strategies and identify ways to integrate the strategies into their next Integrated Development Plans 
(potentially with assistance and guidance from SALGA).  
 

--- --- --- 
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ANNEXURE B – MONITORING AND EVALUATION 

A policy or strategy always needs monitoring and evaluation to assess its effectiveness and impacts, as well 
as to track progress in its implementation, and the Mpumalanga Adaptation Strategy is no different. As 
required by the National Climate Change Response Policy (2011), South Africa has recently designed a 
comprehensive National Climate Change Response Monitoring and Evaluation System (M&E System) that 
is coordinated by the National Department of Environmental Affairs, therefore the approach to monitoring 
and evaluation for this Strategy must be aligned to and informed by the national M&E system. 

The National M&E System - Summary 

The overall objective of the National climate change response M&E system is to “Track South Africa’s 
transition to climate-resilient society and a lower-carbon economy”. This objective can be disaggregated 
into the following sub-objectives: 

 Tracking the country’s transition to a lower-carbon economy 

 Tracking the country’s transition to a climate-resilient society and economy 

 Tracking climate finance to support the transition 

 Communication and learning. 

The diagram below presents the design of the National Climate Change Response M&E System, showing 

how each of its elements and sub-objectives are relevant to the Mpumalanga province. 

 

 

  

 

 

 

 

Climate Resilience 

analyses  

 

Lower Carbon 

analyses  

Data & info  

Provision 

Data storage, 

processing & QC 

Data & information  

Analyses  Outputs 

       Monitoring (includes MRV)              Evaluation (Impact 

Analyses) 

 

 

 

Climate Finance 

analyses  

In
d

ic
a

to
rs

 

• Annual 
publication 
of Climate 
Change 
monitoring 
process 

 
• UNFCCC 

Reporting 
Obligations 

 

• Others 

 

The Web-

based 

database 

& platform 

 

(QA / QC) 

Data and 

information 

coordination 

network(s) 

 

 

 

 

 

M&E 

guidelines 

Feedback & learning 

Feedback & learning Feedback & learning 



 

 
  

7 

This M&E system has a 1-year cycle, based on the financial year, as follows: 

 

The annual climate change report is the primary output of the National Climate Change Response M&E 
System, but the results of the M&E process also inform other outputs including the country’s obligations 
to the UNFCCC (Biennial Update Reports and National Communications). 
 
Each year programme and projects managers (these can be local municipalities, National departments, 
industry, Provincial government, etc.) collect data relating to their programmes and projects and provide 
this in a standardized form to the M&E system database (approx. April – Sept). The Department of 
Environmental Affairs M&E team then uses this data to assess the different indicators of the M&E system. 
The results of this process are then published annually (March) to inform planning and appraisal for the 
next year as well as implementation of the programmes. 
 
The sections below summarize each of the sub-objectives of the M&E system, with focus on information 
and indicators that are relevant to the province. 
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Tracking transition to a lower-carbon economy 

The indicators for tracking South Africa’s transition to a lower carbon economy are divided into 3 Tiers as 
shown in the Figure below: 

 

Figure 1.2  Tiered approach to tracking transition to a lower carbon economy 

Of the three Tiers above, Tier-3, on response measures, is the most relevant to provinces. A response 
measure may be a policy, a strategy, a programme or an individual project that contributes directly to 
climate change mitigation. For every response measure the following basic information will be required 
once-off when the response measure is captured in the M&E system for the first time, and may only be 
updated by the owner/coordinator of the response measure as necessary: 

• Name of response measure: e.g. name of project, programme, policy, etc. 
• Project description: An outline of the details of the response measure 
• Geographical information: Physical location or coverage information about the response 

measure 
• Owner/Coordinator information: Names and contact details of the owners, coordinators and/or 

host institutions of the response measure 
• Primary intended outcomes: Quantity or qualitative description of the targeted outcome(s) and 

target year(s); what is considered as the baseline for the response measure; etc. 
• Climate change impact: If known, the anticipated or projected climate change mitigation impact 

of the response measure (i.e. GHG emissions reduced or GHGs absorbed by sinks) 
• Other sustainable development co-benefits (or co-costs): Information about other envisaged 

sustainable development benefits/costs from the response measure, and how impact on these is 
to be monitored. 

• Implementation plan: This includes the description of the sub-components, sub-programmes or 
sub-projects of the response measure as well as the description and planned timing/roll-out of 
the different phases or stages. 

• Funding information: Information about the funders and budgeted funding, including the 
planned annual cost. 
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On annual basis the core indicators shown in Table 1.3 will then be analysed and monitored by the M&E 
system: 
 
Table 1.3 Core Tier 3 indicators (Level of response measures) 

Indicator Group Indicator Title Description 

Implementation 
Indicators 

Achieved progress in 
implementation 

Implementation stages or phases or units, etc. 
achieved (as appropriate) 

Impact Indicators 

Net GHGs reduced = reduced GHG emissions + GHGs removed 
from the atmosphere by sinks; (expressed in 
CO2-eq) 
(relative to a baseline) 

Jobs created Number & type of jobs created directly by the 
response actions 

Other social, 
environmental and 
economic co-benefits 

(As appropriately defined) 

Effectiveness 
Indicators 

Cost-effectiveness  CO2-eq / Rand 

Job-creation 
effectiveness 

Number of jobs  / CO2-eq or  per Rand 

 

For the above core indicators to be assessed and evaluated annually, the information given below will be 

required on annual basis for every response measure: 

• Information on implementation progress: Phases, stages, units, etc. achieved 
• Information for estimating climate change mitigation impact: This is generally monitored in as 

the outcome and it is specific to the type of response measure (e.g. MWh of electricity generated 
from a wind farm, or tonnage of waste composted, or amount of electricity saved through an 
energy efficiency programme). Note that some Institutions might prefer to calculate the mitigation 
impact of their response measures and submit this to the M&E system instead of reporting the 
outcome information. The Department of Environmental Affairs has developed M&E guidelines 
that give guidance on suggested methodologies for this; otherwise the owner/coordinator will 
need to disclose information on the methodologies and emission factors used for the calculations.  

• Cost information: Amount of funding that went into the project in that year 
• Number and type of direct jobs: job created directly by the response measure 
• Information on other Sustainable Development (SD) benefits/costs: This is information resulting 

from the response measure. These are specific to the type of response measure and will be 
specified the first time that the response measure is captured in the system. M&E guidelines will 
outline possible SD benefits for the different types of response measures and how they can be 
monitored. 
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Tracking the Transition to a Climate Resilient South Africa 
 
Compared to tracking transition to a lower-carbon economy, tracking the transition to a climate resilient 
society is much more challenging. The following are some of the major challenges: 

 The long timescales associated with climate change and its impacts which makes it hard to gain a 

sense of urgency or illustrate how adaptation response measures will improve resilience. 

 Adaptation lacks an agreed metric to determine effectiveness 

 The difficulty of attributing cause and effect 

 The challenges of Defining what adaptation looks like in practice, Linking intervention to 

vulnerability reduction outcomes and Locating suitable data sources to facilitate systematic cross-

country monitoring and evaluation over time 

Therefore the above-mentioned challenges should be taken into consideration to allow for effective M&E 

while at the same time recognising the role and benefits of M&E climate resilience. 

 South Africa’s Approach to Climate Resilience M&E  

The tracking of transition to a climate resilient South Africa is composed of three building blocks which are 

further unpacked into key elements that give more detail on the type of M&E that will be carried out under 

each building block. Figure 1.5 presents this approach, showing the building blocks and their respective key 

elements. 
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Figure 1.5 Building blocks and key elements of M&E of climate resilience 
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The information necessary to M&E climate resilience is therefore disaggregated along these key elements, 

and will cover the following: 

 Development of indicators for monitoring and evaluating the transition to a climate resilience 
society 

 Mapping of state of knowledge under each indicator 

 Tracking the progress in implementation under each indicator 

 Evaluation of the effectiveness of the activities undertaken 
Of the above key building blocks and key elements of tracking transition to a climate-resilient South 
Africa, the building block on adaptation measures is the most relevant to provincial governments. 

 Adaptation Response Measures 

This building block encompasses the following elements which, taken together, will serve to demonstrate 

the effectiveness of policies and programmes in enhancing adaptive capacity, to generate new learning 

and also to facilitate replicability: 

 Climate change governance and management: This element tracks the existence and strength of 

governance structures and processes that determine the readiness of Sector Departments, Provinces, 

Metros, Municipalities, State Owned Entities, Non-Governmental Organisations and business 

operations to build support for action and effectively develop, implement, monitor and improve 

(through continuous learning) climate resilient interventions. Being climate ready means that 

information systems are available to inform decision-making, relevant staff has training and capacity, 

proportionate budgets are available and management processes have been established to support 

timely decisions about climate change.  

 Tracking and understanding the effectiveness of adaptation programmes and projects 

 Adaptation programmes and projects include actions which have been designed to: 

 Improve adaptation decision-making,  

 Build capacity of institutions and communities to respond to climate change,  

 Reduce climate vulnerability,  

 Track climate risks and impacts,  

 Ensure climate compatible/proofed development processes 

 

This element will focus on tracking the progress in implementation of the adaptation response measures, 

the observed/expected adaptation impact, and the effectiveness thereof in terms of enhancing climate-

resilience; with the view to document lessons learnt and to determine the replicability of the response 

measure. 

There are three categories of adaptation response measures that will be covered by the M&E system:  

 “Opportunistic” adaptation: Activities undertaken to achieve development objectives that incidentally 

achieve climate-resilience objectives. The adaptation components of such an activity may even be 

noticed or emphasized only after the fact. 

 Climate proofing of ongoing development efforts: Activities added to an on-going development 

initiative to ensure their success under a changing climate. Adaptation thus serves as means to achieve 

development ends. 

 Discrete adaptation: Activities undertaken specifically to achieve climate-resilience objectives. 

Development activities may be used as means to achieve climate resilience ends. 
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The monitoring and evaluation of the adaptation building block will be undertaken according to the plan 

outlined in Table 1.5. 

Table 1.5 Monitoring and evaluation plan for the adaptation building block 

Monitoring will focus on: Evaluation: 

 Governance and management 
structures related to climate-
resilience 

 Policies, plans, strategies, 
programmes and projects that 
enhance climate-resilience 

 Progress in implementation of 
adaptation response measures 

 Financing of adaptation response 
measures 

 Integration of climate risk into 
existing policies, plans, 
strategies, programmes and 
projects 

 Capacity/ability of systems, 
institutions and communities to 
respond to climate change 

Criteria, methodologies and indicators for evaluating adaptation 
response measures will be developed in future, guided by the 
relevant sector stakeholders and experts. The evaluation criteria 
will seek to provide insights on success, failures and impact and 
effectiveness of the response measures on: 

 Reducing the vulnerability and impacts of environmental, 
economic and social systems to hazards associated with 
climate variability and change 

 Integration of climate risk into existing policies, plans, 
strategies, programmes and projects 

 Increasing the resilience of sectors, provinces, municipalities 
and communities 

 Increasing the ability of individuals, communities and 
institutions to develop and pursue their own adaptation 
strategies and measures 

 Ensuring climate proofed development processes 

 

 Tracking Climate Finance 

Climate finance in South Africa can be defined as: 

“…all resources that finance the cost of South Africa’s transition to a lower-carbon and climate resilient 

economy and society. This covers both climate-specific and climate-relevant financial resources, public and 

private, domestic and international. This includes financial resources that go towards reducing emissions 

and enhancing sinks of greenhouse gases; reducing vulnerability, maintaining and increasing the resilience 

of human and ecological systems to negative climate change impacts; climate-resilient and low-emission 

strategies, plans and policies; climate research and climate monitoring systems, as well as climate change 

capacity-building and technology”. 

 Overall Approach to Tracking Climate Finance 

The overall approach to tracking finance will incorporate both a top-down monitoring of climate finance at 

the source-level and bottom-up monitoring the finance at the final point of impact as follows:  

 Top down: This refers to the collection and tracking climate finance information through the funder or 

the implementing agency:  

 Bottom up: This approach focuses on collecting information at the level of response measures. This 

includes collecting finance or cost information together with information collected for tracking 

adaptation and mitigation response measures as described in the Sections above. 
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A correlation of the bottom-up finance/cost information with that from the top-down approach will assist 

in assessing the objectives of monitoring climate finance related to transparency, effectiveness and proper 

financial planning. 

 

Figure 1.6 Illustrates this overall approach to climate finance M&E. 

 

Data/information collection Assessment Annual Report 

   

 

o The role of the Province in the M&E System 

The roles of the Provincial government in the M&E system may include the following: 

1. Coordinate a systematic province-wide approach to data-collection and monitoring, ensuring 

predictable and timely data-collection annually 

2. Coordinate the collection of data from climate change programme and project implementers 

within the Province (municipalities, districts, provincial departments, etc.) 

3. Collating and submitting the data to the M&E system 

4. Reviewing the draft annual climate change report for accuracy of information relating to the 

Province 

5. Communicating the outcomes and results of the M&E process to Provincial stakeholders and 

decision-makers to inform future decisions 

 

o Benefits of the M&E system to the Province 

 Assists in monitoring and evaluating the progress in implementing the Provincial Climate change 
Strategy (Including this Adaptation Strategy) 

 Helps demonstrate the effectiveness of provincial policies and programmes on climate change 

 Helps inform and manage adaptation interventions in the context of uncertainty 

 Provides an evidence base to inform decision makers on what has been done right and what is 
working in responding to climate change 

TOP-DOWN MONITORING: 

•  Tracking flows from source or implementing 
agency 

• Public spend, bilateral, multilateral, etc. 

M&E system web-

based platform 
 

 Climate 

finance 

consolidation

, assessment, 

evaluation 
 

Climate 

finance 

reported in 

the M&E 

annual 

report 

 

BOTTOM-UP MONITORING: 

 Tracking flows at project-level together with 

mitigation & adaptation monitoring 



 

 
  

14 

 Helps the Province have an understanding of the key climate change impacts and programmes 
within its boundaries. The programmes may be implemented by municipalities or other 
provincial stakeholders 

 Allows the Province to manage and coordinate climate change programmes within its boundaries 

 Allows the Province to learn from the experiences of other provinces, municipalities and other 
stakeholders              

 

o Monitoring and Evaluation Programme for Mpumalanga 

In undertaking comprehensive climate change response monitoring and evaluation, the M&E 

programme for Mpumalanga province may be divided into three sections as follows: 

 

A.  Once-off activities: The Province can decide on the timing (or starting month) for these 

activities, which can be from adoption of this Strategy or perhaps the beginning of the financial 

year. 

ACTIVITY 

1.  Develop an implementation plan of the recommendations in the Adaptation Strategy Report 

2. Identify mitigation objectives and targets, and develop an implementation plan for them 

3. Establish a provincial climate change forum 

4. Develop and province-wide approach to data-collection 

B. Develop an implementation plan of the recommendations in the Adaptation Strategy Report, 

identify mitigation objectives and targets, and develop an implementation plan for them, establish 

a provincial climate change forum and Develop and province-wide approach to data-collection. 

ANNUAL ACTIVITIES 

1.  Coordinate the collection of information on climate change governance & management in the 

province 

2. Coordinate the collection of information on adaptation measures within the province 

3. Coordinate the collection of information on mitigation measures within the province 

4. Coordinate the collection of information on climate finance in the province 

5. Verifying the data & Submitting to the M&E system database (or the DEA M&E team) 

6. Disseminating the results of the M&E process within the Province (Presenting the annual report of 

the previous year) 

7. Planning the data-collection processes for the next financial year 
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C. Annual monitoring and evaluation: This involves the collection and monitoring of data as required 

by the national M&E system. It includes information to track the progress of implementation of the 

Provincial Adaptation Strategy as well as other climate-relevant programmes, strategies and plans 

within the Province. Work could look as follows: 

ANNUAL ACTIVITIES 

1.  Coordinate the collection of information on climate change governance & management in the province 

2. Coordinate the collection of information on adaptation measures within the province 

3. Coordinate the collection of information on mitigation measures within the province 

4. Coordinate the collection of information on climate finance in the province 

5. Verifying the data & Submitting to the M&E system database (or the DEA M&E team) 

6. Disseminating the results of the M&E process within the Province (Presenting the annual report of the previous 

year) 

7. Planning the data-collection processes for the next financial year 

 

The Department of Environmental Affairs can support this work in at least the following ways: 

2. With templates for data-collection  

3. With training for the team that will be collecting and/or submitting data within the provincial 

government and in local municipalities 

4. Additional data-capturers to assist in this work 

 

D. Cyclical monitoring and evaluation: This involves periodic (usually 5 year periods) where this 

Provincial Adaptation Strategy and any other climate-relevant strategies and/or plans and/or 

targets are reviewed, particularly with respect to relevance and usefulness. Where necessary the 

strategies may then be updated as necessary, based on the results of the annual monitoring and 

evaluation. The gantt chart for this work may be developed as follows: 

ACTIVITY 2020 2025 2030 2035 

1. Review the Mpumalanga Adaptation Strategy     

132. Review the Mpumalanga Mitigation targets and 

vision 

    

3. Review the Mpumalanga Climate change Forum 

terms of reference 
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MPUMALANGA CLIMATE CHANGE RESPONSE STRATEGY (ADAPTATION COMPONENT) 

GENERAL AND CROSS-CUTTING MEASURES: PROPOSED FRAMEWORK FOR IMPLEMENTATION  

GOAL: ENHANCED COORINATION OF CLIMATE CHANGE POLICIES, PROGRAMMES AND ACTIONS 

Objective Sub-objective Target/Actions Indicators 
Time 
frames 

Responsible/Lead 
Agency 

Partners 

Enhanced provincial 
coordination of  
climate change 
policies, programmes 
and actions 

Enhance institutional 
cooperation and 
networking 

Establish a provincial climate 
change coordination 
structure/committee to lead and 
provide strong coordination for all 
the climate change adaptation 
activities across the province 

Provincial 
committee on 
Climate change 
established 

1 year  
(2016/2
017) 

DARDLEA Sector 
Departments 
Municipalitie
s 
Private Sector 
Communities 
SALGA Coordinate an annual provincial 

climate change summit to 
facilitate knowledge 
management, information sharing 
and networking amongst key 
stakeholders 

Provincial climate 
change summit 
conducted 

2 years DARDLEA 

Promote mainstreaming 
of climate change 
considerations into 
provincial and municipal 
policies, strategies and 
development plans 

    Provincial & 
local 
government 
Private Sector 
Communities 
 

Strengthen a cross-sectoral, inter-
departmental governance 
framework to help integrate and 
mainstream climate change 
adaptation into all key identified 
vulnerable sectors 

Key adaptation 
areas and measures 
identified and 
documented 

On-
going 

DARDLEA/DHS, 
DWS,DAFF, COGTA 

Ensure that climate change 
adaptation is taken into account 
when developing new or 
reviewing existing provincial and 
municipal policies, strategies and 
development plans (e.g DMP, 

Number of policies, 
strategies and 
development plans 
which Explicitly 
recognise and 
respond to CC 

Short 
term (1-
2 years) 

DARDLEA/SALGA 
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GOAL: ENHANCED COORINATION OF CLIMATE CHANGE POLICIES, PROGRAMMES AND ACTIONS 

Objective Sub-objective Target/Actions Indicators 
Time 
frames 

Responsible/Lead 
Agency 

Partners 

SDFs, SDPs, IDPs, EMFs and 
provincial departmental plans) 

threats and 
vulnerabilities. 
 

Ensure periodic, on-
going monitoring and 
evaluation, review and 
update of the provincial 
response strategy 

Report annually to all sectors and 
the public on progress towards 
meeting the adaptation indicators 
outlined in this implementation 
plan. 

Progress report On-
going 

DARDLEA Provincial & 
local 
government 
Private Sector 
Communities, 
COGTA, 
SALGA 

    

Develop a monitoring and 
evaluation mechanism/system for 
CC Adaption actions 

Coordinate a 
systematic 
province-wide 
approach for data 
collection and 
monitoring 

Annually  DARDLEA 

Collecting and 
submission of data 
to National M & E 
System.  

Assess the implementation of the 
response strategy, including 
barriers to implementation 

Assessment/Evaluat
ion  report 

On-
going 

DARDLEA 

Undertake review of policies and 
institutions with a view to ensure 
consideration of adaptation 
issues. 

Number of Sector 
departments 
reviewed 

Short 
term 
and on-
going 

DARDLEA 
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GOAL: ENHANCED COORINATION OF CLIMATE CHANGE POLICIES, PROGRAMMES AND ACTIONS 

Objective Sub-objective Target/Actions Indicators 
Time 
frames 

Responsible/Lead 
Agency 

Partners 

 Improve development practices 
and strengthen monitoring to 
ensure climate resilient 
settlements 

Climate resilient 
settlement 
practises 
incorporated in the 
building plans.  

2 years  DARDLEA/DHS 

Build climate change 
response capacity 
through institutional 
strengthening, 
technology transfer, 
resource mobilization 
and partnership 
building and 
stakeholder 
involvement. 

Enhance climate change 
resource mobilization for 
implementation of 
climate change response 
actions 

Create an enabling environment 
for accessing resources for 
implementation of climate change 
response actions from private 
public partnerships 

Increased allocation 
of resources to 
climate change 
response 

Short-
medium 
term 

DARDLEA Provincial & 
local 
government 
Private Sector 
Communities 

Fund and implement 
comprehensive climate 
change awareness and 
skills building 
programme within the 
farming communities.  

Promote education, awareness 
raising, training, information 
dissemination, knowledge 
management and social 
empowerment on climate change 
for all stakeholders  

Number of 
stakeholders 
engaged in capacity 
building activities  
 

Short 
term 
and on-
going 

DARDLEA 

Devote resources to 
identify and provide 
training on alternative 
sources of livelihood for 
different regions and 
communities ( focusing 
on food security, 
ERVEN’s, small scale 
farming, water and 
energy efficiency, 
infrastructure-green 
buildings, ecosystem 
protection waste 
management , greening 
and local markets) 

Promote and support climate 
change research and adaptation 
training at research and academic 
institution ( local focus) 

Number of research 
activities/programs 
supported 

2-3 
years 
(2016-
2019) 

DARDLEA 

Coordinate and oversee the 
implementation of climate change 
projects, programmes and 
research activities in Mpumalanga 

Number of CC 
projects 
coordinated and 
implemented. 

Short 
term 
and on-
going 

DARDLEA 
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GOAL: ENHANCED COORINATION OF CLIMATE CHANGE POLICIES, PROGRAMMES AND ACTIONS 

Objective Sub-objective Target/Actions Indicators 
Time 
frames 

Responsible/Lead 
Agency 

Partners 

 

 Develop and implement 
public awareness and 
training programmes for 
sector departments, 
traditional leaders and 
municipalities to educate 
people about CC risks 
and responses 

Roll-out of the programme to the 
identified institutions 

Public awareness 
programme 
developed and 
implemented. 

2 year ( 
2016-
2018) 

COGTA/DARDLEA Provincial & 
local 
government, 
House of 
Traditional 
Leaders, 
COGTA 

 Design a CC Adaption 
and Agriculture 
programme Capacity 
Building Programme ( 
accreditation and NQF 
level for Extension 
Officers) 

Develop the CCA and Agriculture 
Capacity Building Programme 

CCA and Agriculture 
Capacity Building 
Programme 
developed  

2 year ( 
2016/18
) 

DARDLEA Research 
Institutions, 
Academia, 
Civil Society 

Secure and dedicate 
and allocate 
substantial funding to 
carry out CCA the 
implementation of 
the strategy   

Ensure CCA actions and 
programmes are 
budgeted for  

     

Development 
/Implementation of 
School, Community-
based and 
Municipality 
programmes  

Ensure School, 
Community-based and 
Municipality 
programmes are 
developed and/or 
implemented 

Number of programmes 
developed and implemented 

Public awareness 
programme 
developed and 
implemented. 

Ongoing DARDLEA Sector 
Departments 
Municipalitie
s 
Private Sector 
Communities 
SALGA 
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MPUMALANGA CLIMATE CHANGE RESPONSE STRATEGY (ADAPTATION COMPONENT) 

SECTORAL ADAPTATION MEASURES: PROPOSED FRAMEWORK FOR IMPLEMENTATION  

GOAL: EFFECTIVE IMPLEMENTATION OF PROVINCIAL CLIMATE CHANGE RESPONSE STRATEGIES, POLICIES, PROGRAMMES AND ACTIONS Objective 2: Enhance 
climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation planning in the 
Agricultural Sector 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Establish an effective Task 
Team to deal with all 
agricultural commodities 
with an inclusion of other 
sector on Climate Change 
Adaptation. 

Conduct a research program that 
promotes the development or 
adoption of specific varieties of 
climate-resilient seeds or plants 
taking into account different soil 
types, different staple food and 
dietary patterns, and other local 
constraints and preferences.  

Task Team established, 
with clear roles and 
responsibilities 

1 year  DARDLEA Research Institutions 
IUCMA 
COGTA 
DWS 
Traditional Leader 
SAWS 
Farmers 

Development and 
implementation of an 
Integrated Database on 
farmers to identify their 
individual vulnerabilities 
on Climate Change 

 
Ensure the integration of climate 
Change adaptation into the 
Agriculture/ Climate Change 
Database system  

Climate Change 
adaptation in cooperated 
into  Agriculture/ Climate 
Change Database system  
 
  

 
year ( 2016/19) 

 
 
DARDLEA/DAFF 

 
Research Institutions 
Farmer’s Association 
NGOs 
Private 
sector/business 

Commission a study to 
assess and investigate on 
Sustainable agriculture, 
technology and long term 
investment with the 
inclusion of climate 
change element 

Develop a risk and vulnerability 
assessment which will focus on 
Agricultural activities by 
providing a long term investment 
decisions and crop suit abilities  

Vulnerability Assessment 
report developed 

2 years (2016/18) DARDLEA 
 

 
Research Institutions 
Farmer’s Association 
NGOs 
Private 
sector/business 
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GOAL: EFFECTIVE IMPLEMENTATION OF PROVINCIAL CLIMATE CHANGE RESPONSE STRATEGIES, POLICIES, PROGRAMMES AND ACTIONS Objective 2: Enhance 
climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation planning in the 
Agricultural Sector 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Review all agricultural 
policies to include the 
element of climate change 
adaptation  

Ensure alignment and 
mainstreaming of CCA into 
Agricultural policies and plans  

 
Number of policies and 
plans reviewed and 
aligned. 

 
3 years ( 2016/19) 

 
DARDLEA 

 
Research Institutions 
Farmer’s Association 
NGOs 
Private 
sector/business, 
Municipalities  

Development and 
Implementation of 
Agriculture Climate 
Change Adaption Strategy. 

Develop and implement 
Agriculture Climate Change 
Adaption Strategy. 

Agriculture Climate 
Change Adaption Strategy 
developed and 
implemented 

4 years 
(2016/2020) 

DARDLEA Research Institutions 
Farmer’s Association 
NGOs 
Private 
sector/business, 
Municipalities 
Sector Departments 
and Agencies 
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Objective 3: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation planning in the Rural 
and Urban Livelihoods and Settlements 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Create and strengthen 
support business 
development mechanisms for 
communities more emphasize 
on Agri-Parks 

Identify and develop a database for 
the communities that require support 
on business development 
mechanisms  
 
 

Database developed  2 years  DARDLEA COGTA 
Research Institutions 
Farmer’s Association 
NGOs 
Private sector/business, 
Municipalities 
Sector Departments and 
Agencies 

 

Create a viable agri- local market forl 
rural  communities  

Number of Agri-Local Markets 
created  

2 years  DARDLEA COGTA 
Research Institutions 
Farmer’s Association 
NGOs 
Private sector/business, 
Municipalities 
Sector Departments and 
Agencies 

Development  and 
implementation of a 
Provincial Climate Change 
Adaptation Strategy for Rural 
and Urban Livelihoods and 
Settlements 

Develop and implement a Provincial 
Climate Change Adaption Strategy for 
Rural and Urban Livelihoods and 
Settlements  

Provincial Climate Change 
Adaption Strategy for Rural 
and Urban Livelihoods and 
Settlements developed and 
implemented 

3 years (2017/20) DARDLEA COGTA 
Research Institutions 
Farmer’s Association 
NGOs 
Private sector/business 
Municipalities 
Sector Departments and 
Agencies 
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Objective 3: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 
planning in the Biodiversity Sector 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Develop a specialized 
climate change 
management programme 
to focus on protection of 
Mpumalanga’s  
biodiversity in the face of 
climate change 
 
 

Conduct robust studies on 
biodiversity, natural capital, and 
human livelihoods impacts and 
identify measures to reduce or 
better manage the change. 
 
Establish partnership with other 
provinces that share grassland 
and savanna ecosystems, and 
SANBI to fund dedicated 
programme that strengthens the 
understanding of climatic 
changes to the two ecosystems, 
and simultaneously increases the 
knowledge-based regarding the 
socio-economic implications of 
such changes. 

Study to identify impacts 
and measures conducted 
 
 
 
 
Partnerships established 
with provinces and SANBI 

2 year DEA 
DARDLEA 
SANBI 
MTPA 
SANPARKS 

SAWS 
SALGA 
 
 

Identify and integrate 
specific climate-change 
related priorities and 
metrics when reviewing 
the Mpumalanga 
Biodiversity Sector Plan 
(MBSP): 
 
 

Ensure that latest research on 
climate change management in 
grassland and savanna 
ecosystems inform by the latest 
aquatic and terrestrial research 
in the plan’s revision (including 
within its quantitative targets 
and metrics).  

Revised MBSP informed by 
current latest research on 
impacts of Climate 
Change. 

3 years  MTPA 
SANPARKS 
SANBI 

DEA 
Research Institutions 
DARDLEA 
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Objective 3: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 
planning in the Biodiversity Sector 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Implement the MBSP and 
bioregional plans that 
would allow for the 
protection of climate 
change related priorities 

Ensure that developed MBSP and 
bioregional plans actions are 
implemented 

MBSP and bioregional 
plans actions implemented 

3 years (2017/20) MTPA 
SANPARKS 
SANBI 

DEA 
Research Institutions 
DARDLEA 

Incorporate climate 
change priorities within 
the  protected area 
expansion strategy 

Ensure that Climate Change 
Adaption Actions are 
incorporated into Protected Area 
Expansion strategy during the 
review process  

Climate Change Adaption 
Actions incorporated into 
Protected Area Expansion 
strategy. 

 3 years MTPA DARDLEA 
DEA 
SANBI 
SANPARKS 
 

Enhance the use of 
ecological infrastructure 
to create resilience against 
extreme weather events 

Ensure implementation of 
Ecosystem based adaptation 
projects within the Province , 
including the Working for 
programmes 

Number of EbA and 
Working for projects 
implemented in the 
province 

3 years DPW 
DEA 
DARDLEA 

COGTA 
DAFF 
SALGA 
Communities 

Establish gene banks that 
contribute towards the 
conservation of species 
that are vulnerable to 
climate change 

Ensure that climate resilient 
species are conserved by 
establishing a Provincial gene 
bank 

Provincial Gene Bank 
established 

4 years SANBI DARDLEA 
DEA 
MTPA 
SANPARKS 
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GOAL: EFFECTIVE IMPLEMENTATION OF PROVINCIAL CLIMATE CHANGE RESPONSE STRATEGIES, PROGRAMMES AND ACTIONS 

Objective 4: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 

planning in the Water Supply and Availability Sector 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 

Agency 

Partners 

     DWS regional office. 
IUCMA 
DARDLEA 
Local and District 
municipalities  
 
 
 

     

Ensure that future 
water related 
infrastructure projects 
explicitly integrate 
climate change 
resilience into their 
planning and design 
stages. 
 
 

Integrate climate change 
considerations into 
infrastructure projects 
development processes, 
including the design, planning, 
pre-feasibility and feasibility 
stages. 
 
Ensure continuous maintenance 
and repair of water 
infrastructure and develop 
adaptation plan to address how 
province will safeguard and 
maintain its water infrastructure 
in the face of more climatic 
stressors like droughts, heavy 
rains, and floods. 
 
Reduce evaporation from 
reservoir by introducing new 
reservoirs with small ventilation. 
Encourage re-use of grey water 

Establishment of water 
conservation committee 
that consist of time 
frame and long term 
goals. 
 
 
 
Number of climate 
proofed infrastructure 
projects approved and 
implemented. 

Ongoing Ensure that future 
water related 
infrastructure projects 
explicitly integrate 
climate change 
resilience into their 
planning and design 
stages. 
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GOAL: EFFECTIVE IMPLEMENTATION OF PROVINCIAL CLIMATE CHANGE RESPONSE STRATEGIES, PROGRAMMES AND ACTIONS 

Objective 4: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 

planning in the Water Supply and Availability Sector 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 

Agency 

Partners 

Ensure effective and 

efficient water use by 

domestic users. 

Set or strengthen targets for 

provision of universal access (in 

line with national targets or even 

more ambitious) and 

quantitative, measurable metrics 

for performance and efficiency 

(such as the reduction of 

conveyance losses from leaks). 

Set limit for water use per 

household. 

Ensure effective and 

efficient water use by 

domestic users. 

Set or strengthen 

targets for provision 

of universal access 

(in line with national 

targets or even 

more ambitious) 

and quantitative, 

measurable metrics 

for performance 

and efficiency (such 

as the reduction of 

conveyance losses 

from leaks). Set limit 

for water use per 

household. 

 

 

Ensure effective and 

efficient water use by 

domestic users. 
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GOAL: EFFECTIVE IMPLEMENTATION OF PROVINCIAL CLIMATE CHANGE RESPONSE STRATEGIES, PROGRAMMES AND ACTIONS 

Objective 4: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 

planning in the Water Supply and Availability Sector 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 

Agency 

Partners 

Strengthen existing 

Catchment 

Management efforts.   

Enhance Catchment 

Management activities already 

underway in the province with 

special focus on reducing 

deforestation in catchment 

areas, degradation and removal 

of alien invasive species in 

catchments. 

 

Clearing of alien plants species 

and introduce indigenous plants 

along the catchment. 

Strengthen the enforcement of 

water act (water-use ) to prevent 

illegal  water users (illegal)dams 

and diverting of streams) 

Reporting of highly 
invaded  catchments to 
DEA 
 
Awareness of illegal 

water use and 

deforestation, and 

agriculture practices 

within riparian 

vegetation. 
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Objective 5: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 
planning in the Human Health Sector 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Mainstream and 
strengthening Climate 
Change in existing forums 
to ensure an extraordinary 
wealth of information on 
climate change impacts on 
the health sector such e.g. 
MOSASWA, other cross 
border cooperation and 
national health forums 

Strengthening partnerships and 
collaborations with some of the 
leading institutions working in the 
climate change field (universities and 
medical research organizations), as 
well as networks of practitioners 
who are actively implementing 
climate change adaptation strategies 
in the health sector in similar 
settings. 

Partnerships established 
with relevant sectors. 

Ongoing  Department of 
Health. 

DARDLEA, DWS, DEA, 
and Swaziland and 
Mozambique 
counterparts 
 
International Health 
Organisations 
 
 

Secure, dedicate, and 
allocate substantial funding 
for better climate-related 
health surveillance and 
monitoring in the province 
and to carry out studies 
within Mpumalanga on 
health impacts of climate 
change.  

Improving disease surveillance and 
monitoring systems to adjust to 
climate-sensitive diseases.  
 
Fund research that investigates 
climate related health impacts and 
trends in the province. 

Surveillance and 
monitoring systems 
adjusted to climate 
sensitive diseases. 
 
Research conducted on 
climate change impacts 
and related health 
diseases. 

 
3 years 

Development  and 
implementation a Provincial 
Climate Change Adaptation 
Strategy for the Health 
sector 

Develop and implement Provincial 
Climate Change Adaption Strategy 
for Health Sector  

Provincial Climate Change 
Adaption Strategy for 
Health Sector developed 
and implemented 

 
4 years 
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Redouble efforts to 
improve overall socio-
economic status and health 
indices.  

Integrate climate change into 
existing socio economic, health plans 
and policies in the province. 

Number of economic, 
health plans and policies in 
the province Climate 
Change into existing socio 
economic, health plans 
and policies  

Ongoing 
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Objective 6: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation planning in the Disaster 
Management 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Conduct a study on specific 
climate-related disaster risks 
for Mpumalanga, based on 
climate change scenarios, 
including identifying 
geographic hotspots for each 
major disaster type 

Identify the geographic hotspots for 
each major disaster type informed by 
relevant climatic scenarios, 
 
 

Study conducted to identify 
the geographic hotspots for 
each major disaster type 
informed by relevant climatic 
scenarios 

3 years COGTA 
 

Working for programmes 
Provincial Departments  
Municipalities 
Communities 
NGO’s 
DAFF 
Forestry Association 
 Develop and implement early 

warning systems for the 
province and collaborate with 
neighbouring states to share 
early warning systems with 
regional applications and 
benefits 

Establish collaboration with 
neighbouring states (Universities, 
Mozambique, Swaziland ) 
 
Ensure establishment of Disaster 
Management Call Centres with latest 
climate information 

Collaborations with other 
neighbouring states 
established, 
 
Well functional Disaster 
Management Call Centres 

3 years (2017/20) 

Establishment of a Provincial 
Climate Change Adaptation 
Research Facility 

     

Develop and implement early 
warning systems for the 
province and collaborate with 
neighbouring states to share 
early warning systems with 
regional applications and 
benefits 

Establish collaboration with 
neighbouring states (Universities, 
Mozambique, Swaziland ) 
 
Ensure establishment of Disaster 
Management Call Centres with latest 
climate information 

Collaborations with other 
neighbouring states 
established, 
 
Well functional Disaster 
Management Call Centres 

3 years Districts 
Municipalities 
COGTA 

DARDLEA 
DEA 
DAFF 
Working  
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Objective: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 
planning in the Extractives (Mining) 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Establish a long-term 
climate change and health 
programme for the mining 
sector in the province 

Establish long-term climate change 
programme for the mining sector 
in the province to: 
better assess and prepare for 
increasing heat stress and 
temperature-related health 
threats  
improve monitoring and reporting 
of worker health, and; 
promote adaptation measures at 
the individual and business level 
(including better hydration, 
improved ventilation, heat stress 
early warning protocols etc.). 
 
Compliant Social Labour Plan that 
will address CC adaptation issues 
that will encompass the 
surrounding communities. 

Mine Health Climate 
Change Adaptation Plan 

5 years DMR DoL 
DWS 
Chamber of mines 
DARDLEA 
 

Fund a province-specific 
assessment of water 
related climate change risk 
to the mining industry in 
Mpumalanga 

Conduct a Water Resources 
assessment related to climate 
change risk for the mining industry 
in Mpumalanga 
 

Key adaptation areas and 
measures identified and 
documented 

3 years DMR DARDLEA 
DWS 
DEA 
Chamber of Mines 

The establishment of the 
Mining-Community Liaising 
Forum 

Develop sector forum where 
adaptation initiatives are 
proposed, developed into project 
level assessed and implemented 
 
 

Mining-Community Liaising 
Forum established 

2 years DMR DARDLEA 
DWS 
DEA 
Chamber of Mines 
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Objective: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 
planning in the Extractives (Mining) 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

To assist affected local 
municipalities with the 
development of Climate 
Change Adaptation 
Strategies 

Down-scale the provincial strategy 
to local municipalities by taking 
into account local circumstances 
and risks. 

Provincial strategy 
incorporated into the 
municipal plans/strategies. 
 
 
 
 

3 years (2017/20) DMR DARDLEA 
DWS 
DEA 
Chamber of Mines 
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Objective: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 
planning in the Tourism 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Establish and draw 
resources to a scientific 
research project to better 
understand the impact of 
ecosystem and 
biodiversity changes on 
the tourism sector in 
Mpumalanga.  
 

Identify most sensitive or 
vulnerable tourist sites and site-
specific adaptation measures 
 
Develop response strategies to 
incorporate socio-economic 
impacts and development plans 
for the tourism sector. 

sensitive or vulnerable 
tourist sites identified with 
adaptation measures  
 
Socio-economic impacts 
strategy on tourism 
developed 

3 years DEDT 
MTPA 

DARDLEA  
NDT 
DAFF 
Tourism Forum 
 

Identify suitable buffers 
around protected areas so 
as not to negatively 
impact on tourism on 
reserves 

To ensure that measures are 
established to determine buffer 
zones between the tourism sites 
and other activities 

suitable buffers around 
protected areas identified 

3 years SANPARKS 
MTPA 
DARDLEA 
DEDT 

People and Parks 
DEA 
DRDLR 
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Objective: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation 
planning in the Tourism 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Develop and implement 
early warning systems for 
the province and 
collaborate with 
neighbouring states to 
share early warning 
systems with regional 
applications and benefits 

Establish collaboration with 
neighbouring states (Universities, 
Mozambique, Swaziland ) 
 
Ensure establishment of Disaster 
Management Call Centres with 
latest climate information 

Collaborations with other 
neighbouring states 
established, 
 
Well functional Disaster 
Management Call Centres 

3 years Districts 
Municipalities 
COGTA 

DARDLEA 
DEA 
DAFF 
Working  
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Objective: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation planning in the Extractives 
(Mining) 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Establish a long-term climate 
change and health 
programme for the mining 
sector in the province 

Establish long-term climate change 
programme for the mining sector in 
the province to: 
better assess and prepare for 
increasing heat stress and 
temperature-related health threats  
improve monitoring and reporting of 
worker health, and; 
promote adaptation measures at the 
individual and business level 
(including better hydration, improved 
ventilation, heat stress early warning 
protocols etc.). 
 
Compliant Social Labour Plan that will 
address CC adaptation issues that will 
encompass the surrounding 
communities. 

Mine Health Climate Change 
Adaptation Plan 

5 years DMR DoL 
DWS 
Chamber of mines 
DARDLEA 
 

Fund a province-specific 
assessment of water related 
climate change risk to the 
mining industry in 
Mpumalanga 

Conduct a Water Resources 
assessment related to climate change 
risk for the mining industry in 
Mpumalanga 
 
 
 
 
 
 

Key adaptation areas and 
measures identified and 
documented 

3 years DMR DARDLEA 
DWS 
DEA 
Chamber of Mines 
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Objective: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation planning in the Extractives 
(Mining) 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

The establishment of the 
Mining-Community Liaising 
Forum 

Develop sector forum where 
adaptation initiatives are proposed, 
developed into project level assessed 
and implemented 

Mining-Community Liaising 
Forum established 

2 years DMR DARDLEA 
DWS 
DEA 
Chamber of Mines 

To assist affected local 
municipalities with the 
development of Climate 
Change Adaptation Strategies 

Down-scale the provincial strategy to 
local municipalities by taking into 
account local circumstances and 
risks. 

Provincial strategy 
incorporated into the 
municipal plans/strategies. 
 
 
 
 

3 years (2017/20) DMR DARDLEA 
DWS 
DEA 
Chamber of Mines 
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Objective: Enhance climate change adaptation through vulnerability reduction, building socio-economic resilience, disaster risk reduction and adaptation planning in the Tourism 

Sub-objective Target/Actions Indicators Time frames Responsible/Lead 
Agency 

Partners 

Establish and draw resources 
to a scientific research project 
to better understand the 
impact of ecosystem and 
biodiversity changes on the 
tourism sector in 
Mpumalanga.  
 

Identify most sensitive or vulnerable 
tourist sites and site-specific 
adaptation measures 
 
Develop response strategies to 
incorporate socio-economic impacts 
and development plans for the 
tourism sector. 

sensitive or vulnerable tourist 
sites identified with 
adaptation measures  
 
Socio-economic impacts 
strategy on tourism 
developed 

3 years DEDT 
MTPA 

DARDLEA  
NDT 
DAFF 
Tourism Forum 
 

Identify suitable buffers 
around protected areas so as 
not to negatively impact on 
tourism on reserves 

To ensure that measures are 
established to determine buffer 
zones between the tourism sites and 
other activities 

suitable buffers around 
protected areas identified 

3 years SANPARKS 
MTPA 
DARDLEA 
DEDT 

People and Parks 
DEA 
DRDLR 

 


