CLIMATE RISKS AND VULNERABILITIES OF KEY SOCIAL AND ECONOMIC SECTORS (ADAPTATED FROM THE BTR)
1.1 Agriculture and forestry 
Table 1.1.1 Key vulnerabilities and risks for the agricultural sector in South Africa
		Sector	Agriculture

	Key 
vulnerabilities
	· High dependence on rainfed agriculture. Approximately 80% of South African agriculture relies on rainfall, making it highly susceptible to fluctuations in precipitation patterns (Hartley et al., 2021).

· Limited irrigation infrastructure: Uneven distribution of irrigation infrastructure leaves many areas vulnerable to water shortages during dry periods, hindering agricultural production.

· Unsustainable management practices: Overuse of synthetic fertilizers and pesticides, overgrazing, use of monocultures, deforestation, and habitat destruction can reduce biodiversity, which is crucial for ecosystem function and resilience.

· Soil erosion and land degradation: Over-tilling, inadequate crop rotations, and the failure to use cover crops can lead to soil erosion, nutrient depletion, loss of soil structure, and decreased fertility, which reduces the soil’s ability to hold water, making crops more susceptible to drought and reducing long-term fertility. Research has shown that between 7% and 10% of carbon content in soil is lost during every cultivation cycle in South Africa’s main cropping areas. According to Le Roux et al. (2008) the average soil loss in areas under grain crops in SA is 13 ton/ hectare/year. This is much higher than the natural soil formation rate and it implies that almost 3 tons of soil is lost per hectare (ha) for every ton of maize produced yearly.

· Socio-economic factors: A sizeable portion of South African agriculture consists of smallholder farmers with limited resources. These farmers are often less equipped to adapt to climate change and absorb financial losses due to crop failures. 

· Limited access to technology and information: Many farmers, particularly in rural areas, lack access to the latest technologies and information on climate-resilient agricultural practices. This can hinder their ability to adapt effectively.

	Prioritized risks and impacts
	Decline in crop yield, suitability, and quality: 
· Heat stress and heat waves will have detrimental impacts on crop yield and quality. Studies have shown an increasing likelihood of experiencing temperatures exceeding the maximum threshold for maize production in certain areas in South Africa (Challinor et al., 2016; Mangani et al., 2023; Simanjuntak et al., 2022b). Exposure to elevated temperatures during the maize reproductive stage will affect pollen viability, fertilization, and grain development, which can significantly reduce maize yield between 80 and 90% (Simanjuntak et al., 2023b). In fruit crops it causes fruit sunburn, inadequate pollination, delayed ripening, reduced colour development, poor fruit quality and fruit set as well as low fruit yield. Research has shown that apple production in the Ceres area of South Africa will be compromised through a decline in the accumulated PCUs of 2–5% by the 2020s, 7–17% by the 2050s, and 20–34% towards the end of the 20th century. This will have serious economic consequences for farmers and employment in the region. 

· Drought: Multiple droughts in the past decade over Southern Africa have severely impacted maize and staple crop production, leading to significant declines in yield and threatening food security in the region. Recurrent dry spells have reduced water availability, impaired crop growth, and increased vulnerability to pests and diseases. Parts of Southern Africa have been experiencing a severe drought since late 2023, enhanced in part by the ongoing El Niño Southern Oscillation.




		Sector	Agriculture

	Prioritized risks and impacts
	· Animal health and performance. Heat stress negatively impacts livestock by reducing feed consumption, reproductive and growth rates, and milk production, while also compromising meat quality. Neser (2016) modelled the effect of heat stress on milk production in Holstein cattle on pasture in South Africa. The results indicate progressive shrinking of currently suitable areas and a geographical shift towards the southern parts of the east coast of South Africa for optimal milk production from Holstein dairy cattle (Neser, 2016). A study investigating effects of climate change on the distribution of the bontlegged tick (A. hebraeum), the carrier of Heartwater disease in animals, suggests climate change as a reason for the wider spread of Heartwater in South Africa (Leask & Bath, 2020). Heat stress also affects growth and reproduction in animals. For example, maximum seasonal temperature explained up to 42% of variation in weaning weight in cattle in a dry arid area of South Africa (Jordaan et al., 2021).

· Food waste, health, and safety: The secondary impacts of increases in temperature extremes are the increased risk for food spoilage during post-harvest processes as well as reduced marketability and shelf life of food products. This could lead to an increase in food waste as well as having food safety and health risks for humans and livestock.
 
· Distribution, intensity and abundance of pests and diseases. Warmer winters and rising minimum temperatures will drive emerging, new, and more aggressive pests (insects, pathogens, and weeds) affecting crop yield levels and stability. (Mafongoya et al., 2019). Additionally, warmer temperatures will also expand the geographic range and intensity of many pests and diseases in regions that have traditionally experienced low pest risk. This leads to increased costs associated with managing pests and diseases as well as a potential overuse of pesticides, which will necessitate new products. An increase in temperatures could also lead to increased growth of toxigenic fungi in crops (Perrone et al., 2020). The fall armyworm (FAW) is a significant agricultural pest in South Africa and was first detected in early 2017. The extent of its impact in South Africa has been considerable, affecting various crops such as maize, sorghum, wheat, and sugarcane (Mafongoya et al., 2019). Additionally, Herlicoverpa amigera (African bollworm) is a problematic insect pest on crops in South Africa, recorded as being dependent on increased temperatures and able to overwinter during the warmer winter season (Phophi et al., 2020). The dramatic increase in South Africa’s average winter temperature over the past 40 years has altered the susceptibility of apples to fungal disease, with fungi showing a much faster adaptation rate to changing temperatures than apples (Meitz-Hopkins, 2020).

· Loss of market opportunities: Shifts in rainfall and temperature patterns are altering traditional planting and harvesting seasons. Farmers are often not able to respond swiftly because of a lack of resources.
 
· Livelihood loss: Decreased agricultural output can lead to job losses and economic hardship for farmers and communities dependent on agriculture. 
· Increased food prices: A decrease in domestic food production can lead to a reliance on imported food, making the country vulnerable to fluctuations in global food prices.



a. Forestry
Table 1.1.2. Plantation area damaged by fires and other causes (DFFE, 2018)
	Causes of fires
	2015/16
Area (ha)	% affected
	2015/16
Area (ha)	% affected
	2015/16
Area (ha)	% affected
	Total area (ha)

	Natural
	747
	5
	5 232
	32
	4 681
	27
	10 660

	Accidental
	4 652
	33
	3 356
	21
	4 049
	23
	12 057

	Arson
	3 254
	23
	2 188
	14
	4 563
	26
	10 005

	Unknown
	5 570
	39
	5 368
	33
	3 972
	23
	14 910

	Total
	14 223
	100
	16 144
	100
	17 265
	100
	47 632


Table 1.1.3. Key vulnerabilities and risks for the forestry sector in South Africa
	Sector
	Forestry

	Key vulnerabilities
	• 
	Climate change

	
	• 
	Natural disasters

	
	• 
	Soil erosion

	
	• 
	Invasive species

	
	• 
	Land-use conflicts

	
	• 
	Competition

	
	• 
	Economic recessions

	
	• 
	A shortage of skilled workers

	
	• 
	Community dependence

	
	• 
	Equipment breakdown

	
	• 
	Unclear/inappropriate policies/regulations

	
	• 
	Corruption

	Sector
	Forestry

	Prioritized risks and impacts
	• 
	 Increased frequency and intensity of wildfires due to hotter and drier conditions pose a significant risk to commercial plantations in South Africa. Wildfires can cause extensive damage to tree stands, reduce forest cover, and lead to significant economic losses.

	
	• 
	 Warmer temperatures and changes in precipitation patterns alter the distribution and lifecycle of pests and diseases, potentially leading to more frequent and severe outbreaks. 

	
	• 
	 Changes in temperature and precipitation patterns also affect the growth and distribution of tree species. Some species may become less viable in their current locations due to altered climatic conditions, leading to changes in forest composition and structure. 

	
	• 
	 Increased rainfall intensity and changes in land use patterns can lead to soil degradation and erosion, reducing soil fertility and stability.

	
	• 
	 The vulnerabilities faced by the forestry sector due to climate change can result in significant economic impacts. Reduced productivity of commercial plantations affects timber supply and associated industries. The costs of managing increased risks, such as wildfires and pest outbreaks, add to the economic burden on the sector. 

	
	• 
	 Many communities in South Africa depend on forests for their livelihoods, including employment in the forestry sector, collection of non-timber forest products, and ecosystem services such as water regulation and soil fertility. Climate-induced changes to forests can threaten these livelihoods, leading to social and economic challenges for rural communities.

	
	• 
	 Extreme weather events such as storms and heavy rainfall can damage infrastructure related to the forestry sector, including roads, bridges, and processing facilities. This can disrupt operations and supply chains, leading to economic losses and increased costs for maintenance and repairs.



1.2 Biodiversity and ecosystems
Table 1.1.4. Key vulnerabilities and risks for the biodiversity sector in South Africa
	Sector
	Biodiversity and Ecosystems

	Key 
vulnerabilities
	• 
	Habitat loss, degradation, and fragmentation: One of the most significant threats to biodiversity in South Africa is habitat loss, degradation, and fragmentation due to unsustainable land and ocean use, urbanisation, agriculture, mining, and infrastructure development. Fragmented and isolated vegetation populations have a reduced ability to adapt to climate change in terms of climate migration (biome shifts). South Africa lost 0.12% of its natural vegetation per year between 1990 and 2018, and 0.24% per year between 2014 and 2018 (Skowno et al., 2021). Additionally, due to these changes, 14% of plants, 17% of mammals and 15% of birds are currently classified as threatened with extinction. Over 70% of the Cape Floral Region has been lost due to land use changes. 


	
	• 
	Rivers and wetlands: Rivers and wetlands are the most threatened ecosystems in South Africa, with 64% and 79% threatened, respectively. Most are critically endangered. This is due to water pollution, invasive species, and changes to their hydrological regimes (SANBI, 2018). Increasing temperatures will affect the hydrological cycle, exacerbating existing pressures.


	
	• 
	Estuaries: According to the South African National Biodiversity Institute (SANBI, 2018), estuaries have the highest proportion of threatened ecosystem types, making them vulnerable to further anthropogenic changes and climate change. Extreme weather events, increased temperature and sea-level rise may lead to further harmful changes in estuaries such as salinity regime shifts, loss of biodiversity due to temperature changes and an increase in pollutants leading to eutrophication, harmful algal blooms, and the accumulation of toxic substances. 


	
	• 
	Invasive alien species: Invasive alien species, particularly trees and freshwater fishes, threaten people, biodiversity, and ecosystems in South Africa (Zengeya & Wilson, 2023). Invasive trees such as Acacia mearnsii (Black Wattle) threaten indigenous flora, leading to habitat degradation, water loss and biodiversity loss. Alien invasive plants have covered approximately 7% of the country (Van Wilgen, 2018).


	
	• 
	Pollution and contamination: Pollution from industrial, agricultural, and urban sources degrades water and soil quality, posing threats to biodiversity and ecosystem health. It is also a threat to coastal ecosystems. 


	
	• 
	Water scarcity and drought: Water scarcity and drought exacerbate the vulnerability of ecosystems in South Africa, particularly in arid and semi-arid regions. Competition for water resources between human activities and ecosystems intensifies, leading to habitat degradation and loss of aquatic biodiversity. Reduced rainfall, increased evaporation, and changes in precipitation threaten freshwater availability, affecting wetlands, rivers, and dams. Water is a nexus issue, which means that water scarcity will exacerbate the vulnerability of ecosystems and food and energy production systems.

	Sector
	Biodiversity and Ecosystems

	Prioritized risks and impacts
	• 
	Species and biome shift and extinction: Habitat fragmentation prevents organisms from quickly migrating to areas with more favourable climates. The rate of species extinction is alarming, and the severity will depend on the extent of future warming. The fynbos biome, a biodiversity hotspot area of South Africa, could experience extinction rates up to 25%, as the winter rainfall region is expected to shrink in extent.


	
	• 
	Increased frequency of extreme weather events: Extreme weather events, such as fires, floods, droughts, and heatwaves can cause immediate and severe damage to ecosystems and species. For example, in fire-prone and fire-dependent ecosystems, such as fynbos, renosterveld, savanna, and grassland vegetation types, fire regimes are likely to change to higher fire frequency and intensity. These ecosystems might not have the capacity to recover post-fire, especially if it coincides with droughts in the first year after fire. 


	
	• 
	Bush encroachment: Increasing levels of atmospheric carbon dioxide may be associated with bush encroachment and increased woody vegetation cover, particularly in South Africa’s savanna and grassland ecosystems (O’Connor et al., 2014). Rangeland ecosystems are home to South Africa’s iconic game species, and most agricultural activities occur in these ecosystems. Bush encroachment, therefore, threatens the tourism and agricultural sectors. Invasive alien species may also spread more easily in degraded rangelands, increasing the risk.
 

	
	• 
	Economy and livelihoods: Climate change affects agricultural productivity in South Africa, impacting ecosystems and biodiversity. Changes in temperature and precipitation patterns can contribute to crop failures, affecting food availability for humans and wildlife and disrupting ecosystem services provided by agricultural systems. 


 
1.3 Health Sector
Table 1.1.5. Key vulnerabilities and risks for the health sector in South Africa
		Sector	Health Sector

	Key vulnerabilities
	Health sector vulnerabilities may come from diverse sources, such as:
· Resource limitations which may result in shortages of medical supplies, insufficient staff, and equipment. These limitations restrict timeous and appropriate response to outbreaks or disasters.
· Social health determinants such as poverty, social inequality and mental health can increase the risk of health problems; and may also be a barrier to accessing adequate health services.
· Air pollution from increased wildfires, among other sources contributes to respiratory diseases, heart diseases and lung cancer.
· Limited access to safe, clean drinking water, affecting especially rural communities which increase the risk of water-borne diseases.
· Inadequate sanitation, contaminating water sources and contributing to the spread of infectious diseases.
· Exposure to toxins and pollutants such as industrial waste and pesticides, used in agriculture.
· Informal settlement increasing the vulnerability and exposure of millions of South African populations to heat related stress and deaths. 
· These events and practices can cause new, emerging diseases, or increase the severity of existing diseases, thus putting additional strain on already overburdened health services. 
· The elderly and children under 5 years are most vulnerable to heat exposure (Sewe et al., 2015; Scovronick et al., 2018)

	Prioritized risks and impacts
	Climate change poses a significant threat to health in South Africa, particularly for vulnerable populations. Priority risks and impacts include:
· Climate-related aspects such as rising temperatures and variable precipitation patterns can expand the range and spread of mosquito-borne diseases such as malaria and dengue fever resulting in increased burden of infectious diseases. 
These diseases may spread into areas where they were not previously a concern. Higher temperatures have already been linked to cases in Limpopo (Nel and 
Richards, 2022). The South African National Institute for Communicable Diseases (NICD) monitors weather patterns and malaria transmission rates to predict outbreaks and issue early warnings. (NICD, 2023). The NDoH also released the National Heat-Health Action Guidelines in 2022 (NDoH, 2020a).
· More frequent extreme weather events such as floods, droughts and heat waves can disrupt sanitation systems, water supplies and food production. resulting in disease outbreak, injuries and malnutrition, heatstroke, increased cardiovascular diseases. Areas with limited access to clean water are especially at risk of outbreaks of waterborne diseases like cholera and diarrhoea. 
· Mental health is affected by the stresses of climate change, such as extreme weather events, displacement due to flooding or drought, and food insecurity, increasing conditions such as anxiety, depression, and post-traumatic stress disorder. The South African Department of Health has begun incorporating mental health considerations into climate change adaptation plans and strategies (NDoH, 2020b).

		Sector	Health Sector

	Prioritized risks and impacts
	· Impacts on food security: Climate change can disrupt agricultural production, leading to food shortages and malnutrition. This can weaken immune systems and make people more susceptible to infectious diseases.
· Impacts on healthcare infrastructure: Extreme weather events like floods and storms can damage or destroy healthcare facilities and disrupt essential services such as telecommunications and supply chains, and access routes.
· Increased heat-related deaths: Additional heat exposure from recent human-caused global warming suggest that approximately 43.8% of heat-related mortality in South Africa was attributable to human-caused climate change from 1991–2018 (Vicedo-Cabrera et al., 2021). In many of South Africa’s 52 districts, this equates to dozens of deaths per year. 
The impacts of climate change are already felt disproportionately by those who are already most vulnerable, such as low-income communities, women, the elderly, and children. 



1.4 Human Settlements and Infrastructure
Table 1.1.6. Key vulnerabilities and risks for the human settlements sector in South Africa
	Sector	Human Settlements

	Key vulnerabilities
	Urbanisation and urban growth:
· Urbanisation is progressing in South African towns and cities. According to the GreenBook, between 19 and 24 million more people will reside in South African urban areas by 2050 compared to 2011 (CSIR, 2019). The Institute for Security Studies predicts that South Africa’s urbanisation rate will reach 77% by 2043 (ISS, 2023).

· The rapid pace of urbanisation often exceeds the capacity of local governments to manage and plan effectively, leading to significant social, economic, and environmental challenges. These challenges can result in high levels of social discontent and political instability.

· Key urban challenges include inadequate policy and legislative implementation, poor urban planning, climate change, disaster risks, high inflation, conflict, and food and energy crises (Clos, 2015; Van Niekerk & Le Roux, 2017).

· Some of these challenges stem from the colonial and apartheid legacies of cities, while others are perpetuated by current market forces, planning practices, and decades of ineffective urban development planning (Obi, 2016; Van Niekerk & Le Roux, 2017).
Spatial and physical vulnerability:
· Much of urban growth and transformation is the result of poor development decisions and inadequate planning. Settlements often expand into undesirable areas such as floodplains, coastal flooding zones, and steep hills, exposing communities to climate hazards (IFRC, 2018).

· Informal settlements in South Africa are highly vulnerable and exposed to heat-related stress and urban flooding under climate change due to inadequate infrastructure, poor housing conditions, and limited access to essential services.

· South African settlements face a significant infrastructure deficit, characterised by inadequate water supply and sanitation systems, insufficient energy supply, expensive and unreliable broadband networks, and inadequate transportation networks. Where infrastructure exists, there is often underinvestment in maintenance, asset replacement, and infrastructure expansion (SADC, SARDC, 2019).

· Local governments struggle to meet the demand for water infrastructure and services, leading to severe backlogs, unhealthy living conditions, the spread of diseases, and a lack of dignity for many residents (Van Niekerk et al., 2018).

· Climate change is expected to have long-term negative effects on infrastructure. Severe weather events are damaging infrastructure, buildings, roads, and utility systems, reducing their lifespan and creating ripple effects throughout urban systems and the economy (Van Niekerk & Le Roux, 2017; DEA, 2018; IPCC, 2022).



		Sector	Human Settlements

	Key vulnerabilities
	Socio-economic vulnerability:
· Net rural-to-urban migration is driven by land shortages, poverty, changing rural landscapes, declining agricultural returns, and perceived economic opportunities in urban areas (SADC, 2008; Van Niekerk & Le Roux, 2017; UNECA, 2017; SADC, 2020).

· Climate-related impacts such as increasing temperatures, droughts, floods, can lead to displacement from rural areas to urban centres, further increasing urban populations and exacerbating competition for resources and pressure on service delivery (IPCC, 2022).

· South Africa attracts a considerable number of international migrants and migrant workers, with many moving to towns and cities in search of job opportunities. Approximately 8 million people (3% of the SADC population) are migrants, with South Africa hosting 58.4% of all regional migrants (SADC, 2020).

· Urbanisation often occurs without accompanying economic growth and insufficient investment in the built environment, leading to the urbanisation of poverty, where only a few benefit from wealth accumulation (Van Niekerk & Le Roux, 2017).

· Inadequate urban planning and infrastructure contribute to increased competition for resources, economic disparities, prejudice, severe inequalities, social fragmentation, and tensions (UNHabitat, 2019; UN-Habitat, 2022a).

· Informal settlements generally offer limited economic opportunities and are unsafe, with dwellings often made from flammable materials and lacking building regulations or land use management and frequently being established in areas unsuitable for settlements, such as floodprone areas (Van Niekerk & Le Roux, 2017).

· Women constitute a sizable portion of the unemployed or informally employed in urban areas and are disproportionately affected by limited access to safe work environments, resources, technology, and education.

· Discrimination against children, the elderly, people with disabilities, and women is increasing, a phenomenon referred to as the “feminization of poverty” (UN-Habitat, 2019).

· Youth unemployment and informal sector employment are pervasive, causing significant household distress.

· A lack of social safety nets leaves people with few options, inadequate education and skills for formal market access, and insufficient housing, infrastructure, and services (UNECA, 2017; UNHabitat, 2022a).
Environmental vulnerability:
· South African cities are characterised by exploitative extraction and unsustainable consumption of natural resources and productive land, pollution, and a heavy dependence on fossil-fuel energy (UN-Habitat, 2019; SADC, 2020).

· Urban expansion is encroaching on natural habitats, and the growing urban population is putting increasing pressure on natural resources (Van Niekerk et al., 2018).

· Water, a critical natural resource, is scarce and threatened by urban growth. As urban populations and economies grow, so does the demand for water and the quantity of wastewater. Changing lifestyles often lead to unsustainable consumption patterns, particularly among the affluent.

· Studies indicate that 80-90% of wastewater generated in developing country cities is not properly treated before being discharged into surface water bodies (UN Water, 2017).

	Sector	Human Settlements

	Prioritized risks and impacts
	Urban areas bear substantial climate risks, making resilience and adaptation to climate change one of the most pressing challenges for human settlements. Local governments are at the forefront of addressing climate change impacts, both immediate and long-term (IPCC 2012; Pieterse et al., 2020; IPCC 2022; CSIR 2022):

· Increased exposure to extreme weather events: South African settlements face growing exposure to climate hazards, leading to property damage, infrastructure disruption, and threats to human lives and livelihoods.

· Water scarcity and increased demand: Changing rainfall patterns and prolonged droughts have caused water scarcity in many parts of South Africa. Urban areas are under pressure to meet the water demands of growing populations, resulting in water stress, and necessitating stricter water management practices.

· Infrastructure vulnerability: Climate change poses significant risks to urban infrastructure, including buildings, roads, and utility systems. Rising temperatures stress infrastructure, while extreme weather events can cause damage and disrupt essential services.

· Coastal vulnerability: Coastal cities and settlements in South Africa are at risk from rising sea levels and coastal erosion, leading to land loss, infrastructure damage, and displacement of coastal communities.

· Health risks and disease outbreaks: Climate change can worsen health risks in urban areas. Higher temperatures can cause heat-related illnesses, and changes in rainfall patterns can spread waterborne diseases like cholera. Poor sanitation and inadequate infrastructure amplify these risks.

· Food security and agriculture: Climate change impacts agriculture, crucial for many urban areas in southern Africa. Altered rainfall patterns and increased temperatures can reduce agricultural productivity, causing food shortages, price fluctuations, and increased vulnerability for urban populations reliant on agricultural products.

· Increased energy demand: Higher temperatures due to climate change increase energy consumption for cooling in urban areas. This puts additional pressure on energy infrastructure and exacerbates greenhouse gas emissions, further contributing to climate change (Van Niekerk & Le Roux, 2017; DEA, 2018; IPCC, 2022).



1.5 Water sector
Table 1.1.7. Key vulnerabilities and risks for the water sector in South Africa
	Sector	Water

	Key 
vulnerabilities
	· The water sector is sensitive to and strongly influenced by extreme weather events characterized by frequent and intense droughts and floods as well as extreme rainfall events. 

· Climate change impacts on water availability are likely to have negative effects on people, ecosystems, and the economy. As a result, climate change poses significant additional risks for water security, which in turn has causal effects on the sectors highly reliant on water such as agriculture, electricity generation as well as some industrial and mining activities.

· Overpopulation and urbanization: Growing populations and urbanization increase the imbalance between water supply and demand and lead to a higher likelihood of water shortage conditions and contribute to water scarcity. Growing populations also lead to the discharge and runoff of greater quantities of waste and pollutants into the state’s streams, rivers, lakes, and groundwater.


	Sector	Water

	Prioritized risks and impacts
	· Water quality: Warming temperatures will also contribute to exacerbating water pollution and declining water quality, as the risk of algal blooms will increase. The increase in intense rainfall may further contribute to declining water quality due to increased nutrients, sediments and other pollutants which will runoff into rivers, dams, wetlands, and soil/plant systems. Increased drought means less water is available to dilute wastewater discharges and irrigation return flows to rivers. Increased frequency of droughts causes water shortages resulting in threatening of household water supplies.

· Water availability/supply:  Drought conditions and changing rainfall patterns increase stress on internal water resources, aquifers, and rivers. 

· The impact of warming temperatures on surface water includes heightened evapotranspiration and evaporation, which result in reduced catchment runoff and increased evaporation from dams. Rainfall is also projected to become more intense, resulting in increased flooding events. Increased periods of drought mean less water is available, which will affect other sectors that rely on water resources for their viability. 

· Water treatment and storage: The projected increase in localized flooding suggests that increases in the frequency and magnitude of flooding will likely affect most of the country (with the exception of the West Coast and possibly western Limpopo). This suggests that storage, conveyance, and treatment structures close to rivers are at greater risk of damages. An increase in flood events may result in deteriorating water quality due to wash off-of sediments, nutrients, and other pollutants. This has the potential to impact water treatment costs and efficiency and the usability of water for certain applications. Small municipalities and groups responsible for water infrastructure are likely to be most vulnerable.

· Human health and wellbeing:  More frequent droughts are causing water sources like rivers and springs to dry up or diminish, leading to water scarcity and endangering community health. Increased rainfall intensities, flash floods, and regional flooding are causing water and sanitation systems to become blocked by litter and washed-off debris, resulting in contaminated water and poor sanitation.

· Aquatic biodiversity: Water temperature is an important variable in freshwater systems. Warming temperatures will result in habitat degradation and decline in aquatic biodiversity (mortality of temperature-sensitive fish species) due to reduced oxygen concentrations in aquatic environments. 

· Stormwater infrastructure: Risk of damage and failure of infrastructure due to high flow events and treatment of contaminated water 



1.6 Disaster risk reduction
South Africa faces significant disaster risk largely due to its unique combination of climate variability, socio-economic challenges, and environmental degradation. Climate-related disasters such as droughts, floods, and wildfires are becoming more frequent and severe, impacting communities, ecosystems, and key economic sectors like agriculture, water resources, and infrastructure. For instance, droughts have repeatedly threatened South Africa’s water security, affecting rural livelihoods and urban water supplies. The devastating floods in KwaZulu-Natal (KZN) are a stark reminder of the increasing intensity of extreme weather events, causing widespread damage to homes, infrastructure, and local economies. Coastal areas face growing threats from storm surges and rising sea levels, which endanger biodiversity and densely populated coastal settlements. The country’s reliance on natural resources for economic activities, particularly agriculture, further heightens its exposure to climate-related impacts, as these sectors are directly sensitive to climate fluctuations.
South Africa’s vulnerability to climate change-related disasters is compounded by socio-economic factors such as poverty, inequality, and limited adaptive capacity in certain regions. Many communities lack adequate infrastructure and resources to effectively respond to and recover from disasters, creating a cycle of vulnerability and exacerbating existing inequalities. Informal settlements in urban areas are especially at risk, with limited access to resilient infrastructure and services, which makes them more susceptible to flooding and heat stress. Additionally, South Africa’s scarce and unevenly distributed water resources, which are often overexploited, add further strain to already stressed systems, exacerbating the country’s challenges in adapting to climate-related disasters.
1.7 Other relevant sectors for South Africa
	1.7.1 	 Coastal and marine sector
South Africa’s coastline, spanning over 3,000 kilometres, supports diverse ecosystems and vital economic activities like tourism, fisheries, and trade. With about 40% of the population living within 60 km of the ocean, the coastal zone is highly susceptible to both land-based and ocean-driven climate hazards, including sea-level rise, coastal storms, and erosion. Rising sea levels and coastal squeeze could result in the loss of land, increased flooding, and ecosystem degradation, threatening coastal livelihoods, infrastructure, and essential services.
Climate change is significantly affecting South Africa’s marine sector, disrupting fish stocks, altering species distribution, and challenging the sustainability of fisheries. Key species such as sardines, hake, and West Coast Rock Lobster have already been impacted by rising ocean temperatures and changing prey availability. The southeast coastline, a biodiversity hotspot situated between the Atlantic and Indian Ocean currents, is particularly vulnerable to these shifts. Additional threats to the marine ecosystem include unsustainable fishing practices, habitat loss, pollution, and risks from offshore activities like oil and gas exploration and potential deep-sea mining.
	1.7.2 	Mining sector
South Africa’s mining sector, a major economic driver and employer, faces growing climate-related challenges. Extreme weather events, like floods and droughts, impact water availability and infrastructure, while stricter environmental regulations pressure the sector to adopt sustainable practices. Climate change influences operational costs, market demands, and carbon regulations, affecting both direct and indirect mining activities. Water scarcity, heat stress, and regulatory shifts are key concerns, especially for coal mining and energy production, requiring adaptation to ensure sectoral resilience.
	1.7.3 	Transportation and infrastructure sector
South Africa’s extensive transport infrastructure, including roads, rail, ports, and airports, is crucial for economic connectivity but is highly vulnerable to climate impacts (DEDT, 2023). Extreme weather events, such as floods and wildfires, damage infrastructure, disrupt services, and increase maintenance costs. Rising sea levels and storm surges further threaten coastal infrastructure, especially in major ports. The sector requires significant investment in climate-resilient upgrades, as aging infrastructure and funding constraints exacerbate its vulnerability to climate-related disruptions.
	1.7.4 	Energy sector
South Africa’s energy sector, heavily reliant on coal, faces dual pressures from climate impacts and the need for a just energy transition. Water scarcity, essential for cooling in coal-fired plants, threatens reliability, while extreme weather events risk infrastructure damage and power outages. Transitioning to renewables is critical to reduce greenhouse gas emissions, but aging infrastructure, regulatory shifts, and socio-economic considerations pose challenges. Renewable energy investment, grid modernization, and community support are essential for sustainable adaptation in the sector.
	1.7.5 	Tourism sector
The South African tourism sector faces significant climate change risks and vulnerabilities due to its reliance on natural and cultural assets sensitive to changing climatic conditions. Key risks include increased temperatures, water scarcity, and extreme weather events, which can degrade biodiversity, impact iconic landscapes, and disrupt infrastructure essential for tourism. Coastal tourism, a major attraction, is particularly vulnerable to sea level rise, coastal erosion, and storm surges. Moreover, as tourists may avoid destinations affected by adverse climate impacts, there is a potential for reduced tourist arrivals, impacting local economies and livelihoods reliant on this sector. 
Table 1.1.8. Key vulnerabilities and risks for other adaptation sectors in South Africa
		Sector	Key vulnerabilities	Prioritized risks and impacts

	Coastal
	Exposure to climate hazards (sea-level rise, coastal storms), rapid 
coastal population growth, coastal squeeze
	Rising sea levels and coastal squeeze causing land loss, increased flooding in low-lying areas, ecosystem degradation; threats to coastal livelihoods, infrastructure (e.g., ports, roads), and essential services, particularly in high-density areas

	Marine
	Unsustainable fishing practices, habitat loss, inadequate regulation enforcement, and impacts of offshore activities
	Decline in fish stocks, altered species distribution, habitat degradation, and economic losses in fisheries; heightened risk from oil, gas, and potential deep-sea mining activities on marine ecosystems

	Mining
	Dependence on water, vulnerability to extreme weather, high carbon emissions, regulatory pressures
	Operational disruptions due to water scarcity, infrastructure damage, rising operational costs, job losses

	Transportation
	Poor infrastructure conditions, congestion, outdated rail systems, coastal risks
	Flooding and storm surges damaging infrastructure, coastal erosion, rising maintenance costs

	Energy
	Heavy reliance on coal, water intensive processes, aging infrastructure, regulatory challenges
	Water scarcity disrupting operations, temperature-induced efficiency loss, extreme weather damaging infrastructure


	




