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Abstract: Floods are among the most frequent and destructive environmental hazards in South Africa, with their impacts increasingly intensified by climate change. In April 2022, KwaZulu-Natal experienced one of the most severe flood events in its history, resulting in significant loss of life, widespread displacement, and extensive damage to infrastructure. This study examines the effects of the floods on vulnerable households, with particular attention to the ways in which socio-economic and spatial inequalities exacerbate disaster risk. A qualitative case study design was employed, drawing on data from semi-structured interviews with 34 participants residing in urban, peri-urban, and informal settlements. Data were collected between January and June 2023 and analysed using thematic analysis. 

The findings reveal three dominant patterns: extensive destruction of housing and loss of essential household assets; disproportionate exposure of socio-economically disadvantaged groups to flood-related risks; and disruption of critical services, including water supply, sanitation, and electricity. The results indicate that households already marginalised by poverty, insecure housing, and limited access to basic services experienced the greatest challenges in coping with and recovering from the disaster. The study highlights the urgent need for enhanced disaster preparedness, inclusive climate adaptation strategies, and strengthened early warning systems to better protect vulnerable populations. These findings contribute to the literature on climate-related disasters in sub-Saharan Africa and offer evidence to inform policy interventions aimed at strengthening resilience in flood-prone communities. 
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Climate change is widely recognised as one of the defining challenges of the twenty-first century. It is reshaping environmental hazard patterns globally and increasing the frequency and intensity of extreme weather events. Among these hazards, floods are considered the most recurrent and destructive hydro-meteorological disasters, affecting more people worldwide than any other natural hazard [1]. In sub-Saharan Africa, flood events have intensified in both frequency and severity over the past two decades. These changes have had severe consequences for vulnerable communities whose livelihoods, health, and social stability depend on fragile environmental and economic systems

[2]. 

South Africa, although classified as a middle-income country with comparatively advanced infrastructure, remains highly vulnerable to climate-related flooding. This vulnerability results from the interaction between biophysical exposure and persistent socio-economic inequalities. As a result, flood impacts are unevenly distributed, disproportionately affecting households with limited resources and weak adaptive capacity. 

1.1 Climate Change and Extreme Rainfall in South Africa

South Africa’s geographic location and climatic variability make it particularly susceptible to rainfall extremes. 

Climate projections for southern Africa consistently indicate an increase in the intensity of short-duration, high-rainfall events linked to global warming [3]. The Sixth Assessment Report of the Intergovernmental Panel on Climate Change
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notes that Africa is warming at a rate exceeding the global average. It further highlights that southern Africa faces increasing risks of both droughts and floods. 

This dual exposure creates a complex risk environment in which prolonged dry periods are interrupted by intense rainfall episodes. Each of these extremes presents distinct challenges for food security, infrastructure stability, and social well-being [4]. Historically, floods in South Africa have been associated with cyclonic activity in the Indian Ocean, cut-off low-pressure systems, and tropical–temperate cloud bands. These systems generate intense rainfall across both coastal and inland regions. 

In recent years, climate change has increased the unpredictability of these weather systems. As a result, rainfall events increasingly overwhelm local drainage infrastructure and disaster management capacities [5]. Traditional climate indicators, such as the El Niño–Southern Oscillation (ENSO), have become less reliable predictors of rainfall extremes. Even neutral ENSO years have produced severe flooding. These trends raise critical concerns regarding the ability of municipalities and households to adapt to rapid-onset flood disasters in the absence of resilient planning frameworks. 

1.2 The April 2022 KwaZulu-Natal Floods

A clear illustration of these climate-related risks occurred in April 2022, when KwaZulu-Natal experienced extreme flooding following several days of intense rainfall. The storm system, which primarily affected eThekwini Municipality, triggered widespread landslides, river overflows, and infrastructure failure. Official records report that more than 435 people lost their lives, over 40,000 individuals were displaced, and thousands of homes were either destroyed or severely damaged [6]. 

Critical infrastructure, including roads, bridges, water pipelines, and electricity networks, was extensively disrupted. These failures significantly constrained economic activity and limited access to essential services. In response, the South African government declared a national state of disaster, recognising the event as one of the most severe natural disasters in the country’s democratic history. 

Beyond immediate physical damage, the floods exposed entrenched vulnerabilities within KwaZulu-Natal’s urban and peri-urban landscapes. Informal settlements located along riverbanks and unstable slopes experienced the most severe impacts. Many households lost not only their dwellings but also essential documents, educational materials, and livelihood assets [7]. Although middle- and high-income areas were also affected, poorer households faced greater hardship. Limited access to insurance, savings, and social protection reduced their capacity to cope with losses. These outcomes reflect enduring spatial inequalities rooted in apartheid-era planning, which continue to shape contemporary patterns of flood vulnerability. 

1.3 Household Vulnerability and Disaster Risk

Vulnerability has become a central concept in disaster risk research, explaining why certain groups experience greater losses and slower recovery following hazard events. Vulnerability is determined not only by physical exposure but also by social, economic, and political conditions that influence a household’s ability to anticipate, cope with, and adapt to shocks [8]. 

In flood contexts, household vulnerability is often reflected in poor housing quality, insecure land tenure, low income levels, limited access to information, and weak social support networks. These factors frequently interact, creating cumulative disadvantages that intensify disaster risk. International studies demonstrate that vulnerable households often experience a “triple burden” during flood events. This burden includes higher exposure due to residence in hazard-prone areas, greater susceptibility to loss because of fragile assets, and reduced coping capacity resulting from limited institutional and financial support [9]. 

Evidence from countries such as Bangladesh, the Philippines, and Kenya illustrates that marginalised populations face prolonged recovery periods and heightened risks of long-term poverty following flood disasters. In contrast, empirical research on household-level flood vulnerability in South Africa remains limited. Existing studies largely prioritise infrastructure damage, economic losses, or institutional disaster management frameworks. 

1.4 Gaps in the Existing Literature

Despite increasing attention to climate-related disasters in South Africa, several gaps remain in the literature. First, much existing research focuses on macro-level analyses, including hydrological modelling, infrastructure resilience, and economic impact assessments [10]. While valuable, these approaches often overlook household-level experiences, particularly within informal and marginalised communities. 

Second, limited attention has been given to the psychosocial consequences of flooding. Issues such as trauma, loss of social cohesion, and the disruption of community networks are rarely examined, despite their importance for recovery processes. Third, the intersection of climate change, poverty, and historical inequality in shaping household vulnerability has not been systematically documented in the South African context [11]. This omission is significant given the country’s legacy of spatial segregation and persistent socio-economic disparities. 

1253

Policy approaches to climate adaptation and disaster risk reduction often emphasise technical solutions, such as early warning systems and infrastructure upgrades. Although necessary, these approaches may inadequately address the lived realities of households confronting floods as immediate threats to survival [12]. A household-centred perspective is therefore essential for developing socially equitable and context-sensitive interventions. 

1.5 Aim of the Study

Against this background, this study examines the effects of climate-induced flood disasters on vulnerable households in KwaZulu-Natal, with specific reference to the April 2022 floods in eThekwini Municipality. A qualitative case study design was adopted to explore household experiences, losses, and coping strategies following the disaster [13]. 

The study aims to generate insights into the interaction between climate change, socio-economic inequality, and disaster vulnerability at the household level. In doing so, it addresses a key gap in South African flood research by shifting analytical focus from macro-scale impacts to lived household realities. 

The objectives of the study are threefold. First, it documents the lived experiences of households affected by the 2022 floods, including both material and non-material losses. Second, it identifies socio-economic and infrastructural factors that heightened vulnerability before, during, and after the disaster. Third, it derives policy-relevant insights to inform more inclusive and equitable approaches to disaster risk reduction and climate adaptation in South Africa [14]. 

Collectively, the study contributes to understanding how climate change and social inequality interact to produce uneven disaster outcomes and offers evidence to support resilience-building interventions. 

2 Literature Review

2.1 Floods and Climate Risk in Sub-Saharan Africa

Floods are among the most recurrent natural hazards in sub-Saharan Africa and cause substantial losses to lives, livelihoods, and ecosystems. The International Disaster Database (EM-DAT) indicates that floods account for more than 40% of recorded disasters in the region over the last three decades [15]. Climate change has intensified this risk by increasing the likelihood of high-intensity rainfall events. Projections from the Intergovernmental Panel on Climate Change suggest that extreme rainfall episodes are expected to become more frequent and more severe in sub-Saharan Africa under high-emission scenarios [16]. These trends are associated with ocean warming in the Indian and Atlantic basins, shifts in atmospheric circulation, and increased variability in the ENSO system. 

Flood impacts in the region extend beyond immediate inundation. Flood events often involve acute hazards, such as flash floods and river overflows, as well as longer-term consequences, including soil erosion, loss of arable land, and heightened exposure to waterborne diseases [17]. Several areas are repeatedly identified as flood-risk hotspots, including the Nile Basin, Niger Delta, Limpopo Basin, and coastal zones of Mozambique and Tanzania. Rapid urbanisation has also intensified exposure in major cities. Informal settlements have expanded into floodplains and low-lying areas where drainage infrastructure is limited, increasing the severity of flood impacts in cities such as Accra, Lagos, Dar es Salaam, and Johannesburg. 

The socio-economic consequences of flooding are extensive. The loss of agricultural land and crops undermines food security in subsistence and smallholder economies. Damage to markets and transport infrastructure further disrupts local and regional trade networks [18]. Floods also increase the risk of public health crises, including outbreaks of cholera, malaria, and diarrhoeal disease, particularly in contexts with fragile health systems [19]. In addition, floods often reinforce gendered vulnerabilities. Women and children may face disproportionate impacts due to caregiving responsibilities, constrained access to resources, and social norms that restrict mobility. 

Evidence from West and East Africa illustrates how climatic and infrastructural conditions combine to shape flood risk. In Ghana, repeated flood events in Accra and parts of the Volta region have been linked to intense rainfall and inadequate drainage maintenance [20]. In Kenya, recurrent flooding in the Budalangi area along the River Nzoia has been associated with weak embankment systems and settlement encroachment onto floodplains [21]. These experiences are comparable to South Africa, where rapid urban growth, socio-economic inequality, and changing rainfall regimes converge to heighten flood vulnerability. 

2.2 Historical Inequities and Vulnerabilities in South African Settlements South Africa provides a distinctive context for analysing disaster vulnerability because spatial and social inequalities remain deeply entrenched. Under apartheid (1948–1994), racial segregation was institutionalised through policies that concentrated Black African communities in under-serviced and hazard-exposed areas [22]. These spatial legacies persist. Informal settlements continue to cluster along riverbanks, wetlands, and unstable slopes, where flood exposure is elevated. 

The April 2022 KwaZulu-Natal floods made these inequalities visible. Informal settlements on Durban’s periphery, including areas on steep hillsides and near drainage channels, experienced severe damage. In contrast, higher-income suburbs with more robust infrastructure generally sustained lower levels of loss [23]. This pattern is consistent with 1254

disaster scholarship that conceptualises vulnerability as socially produced and historically conditioned rather than determined solely by biophysical exposure. 

Housing conditions represent a key determinant of flood vulnerability. Many low-income households reside in dwellings constructed from corrugated iron, timber, or plastic sheeting. These structures provide limited protection against heavy rainfall, strong flows, or landslides [24]. Insecure land tenure further reduces incentives and capacity for household-level investment in risk-reducing improvements. Service backlogs compound these risks. Limited stormwater drainage, inadequate waste management, unreliable electricity, and restricted access to piped water reduce coping capacity and increase exposure during and after flood events. 

Socio-economic disadvantage intersects with these settlement conditions. High unemployment, food insecurity, and limited access to credit constrain recovery following disasters. Insurance coverage is low among poorer households, increasing reliance on constrained public relief systems [25]. In rural KwaZulu-Natal, poverty and dependence on rain-fed livelihoods expose households to both drought and flood risk. This dual exposure undermines resilience and increases the likelihood of repeated losses. 

Vulnerability is further shaped by social differentiation. Women-headed households, particularly those led by widows or single mothers, may face elevated risk due to limited access to land rights, lower incomes, and substantial caregiving responsibilities [26]. Children, older persons, and people with disabilities may also face higher risk due to mobility constraints and dependence on household support. These intersecting dynamics reinforce the argument that flood disasters are mediated by structural inequality and governance conditions rather than by hazard processes alone. 

Urbanisation intensifies these challenges. South Africa is highly urbanised, with more than two-thirds of the population residing in urban areas [27]. Rural–urban migration has contributed to the continued expansion of informal settlements, including in flood-prone locations. In many municipalities, capacity constraints and governance challenges limit the provision of adequate housing and the enforcement of land-use regulation. Consequently, apartheid-era spatial patterns, combined with contemporary urban pressures, continue to reproduce uneven geographies of flood risk in cities such as Durban, Cape Town, and Johannesburg. 

2.3 Disaster Risk Reduction Frameworks

In response to escalating climate hazards, South Africa has aligned its disaster governance with global frameworks, including the Sendai Framework for Disaster Risk Reduction (2015–2030), which emphasises prevention, preparedness, and resilience [28]. At the national level, the Disaster Management Act (No. 57 of 2002) provides a legislative basis for integrated disaster risk management. The National Climate Change Adaptation Strategy further outlines policy directions for strengthening resilience across sectors. At provincial and municipal levels, Integrated Development Plans and Disaster Management Centres are expected to translate these priorities into operational plans. 

Despite these policy instruments, implementation has been uneven. Studies of disaster risk governance in South Africa identify persistent constraints, including limited funding, insufficient technical capacity, and weak inter-institutional coordination [29]. Early warning systems exist but do not consistently reach vulnerable households. 

Barriers include limited access to technology, language constraints, and low trust in official information channels. In addition, disaster management responses often remain reactive and relief-oriented, with limited emphasis on proactive risk reduction. This institutional pattern contributes to repeated cycles of loss and recovery. 

Community-based disaster risk reduction (CBDRR) has been advanced as an approach for strengthening the link between policy and local realities. Evidence from other contexts suggests that community participation in hazard mapping, preparedness activities, and resilience planning can improve both effectiveness and sustainability [30]. 

For example, community flood committees in Mozambique have been associated with reduced mortality during cyclone-related floods. In South Africa, however, community participation remains limited in many settings, and disaster governance frequently relies on top-down approaches that marginalise affected communities. 

There is also growing recognition that disaster planning should integrate social vulnerability assessment. Tools such as Household Vulnerability Indices and participatory vulnerability mapping have been applied in several African settings to identify at-risk populations and to target interventions more effectively [31]. Greater use of such approaches in KwaZulu-Natal could strengthen prioritisation and align resilience initiatives with household-level realities. 

Disaster risk reduction is increasingly understood as inseparable from long-term climate adaptation. Flood risk cannot be addressed effectively without broader interventions that tackle environmental and social drivers of vulnerability. These interventions include investment in resilient infrastructure, climate-resilient housing, ecosystem restoration (including wetland rehabilitation for flood buffering), and expanded social protection measures [32]. In South Africa, linking disaster risk reduction with poverty reduction and spatial justice is particularly important because inequality strongly shapes flood impacts. 

2.4 Synthesis

The literature on floods and climate risk in sub-Saharan Africa highlights an increasing threat from extreme rainfall under climate change. In South Africa, these risks are amplified by historical inequities, persistent socio-economic 1255
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disparities, and rapid urbanisation. Although disaster risk reduction frameworks exist at global and national levels, implementation often fails to engage directly with the lived experiences of vulnerable households [33]. Addressing this limitation requires empirical research that foregrounds household-level impacts and policy responses that integrate vulnerability reduction with climate adaptation and social justice objectives. 

This study contributes to this agenda by using the April 2022 KwaZulu-Natal floods as a case study of how climate change and inequality interact to shape disaster outcomes [34]. By centring the experiences of affected households, it responds to gaps in the South African literature and provides context-sensitive evidence to inform more inclusive approaches to disaster risk governance. Existing scholarship has advanced understanding of climate-related flooding in sub-Saharan Africa, but household-level realities remain under-examined in South Africa. In particular, limited research has analysed how spatial inequality, insecure tenure, and poverty interact to produce differentiated vulnerability and uneven recovery. The present study addresses this gap by examining how socio-economic and spatial inequalities shaped household exposure, loss, and coping during and after the April 2022 floods. 

2.5 Conceptual Framework

The conceptual framework for this study integrates insights from climate change research, vulnerability theory, and disaster risk reduction approaches [35]. It proposes that household vulnerability and flood-related outcomes in KwaZulu-Natal are shaped by the interaction between climate-driven hazards and historically entrenched social inequities. 

Within the framework, climate change functions as a key driver by intensifying extreme rainfall and increasing the probability of flooding. Flood hazards intersect with exposure, including settlement location in floodplains or on unstable hillsides, and with sensitivity, including poor housing quality, inadequate infrastructure, and fragile livelihoods [36]. Together, these conditions increase household vulnerability, particularly among low-income and historically marginalised communities. 

The framework further emphasises the role of coping and adaptive capacity in mediating disaster impacts. Adaptive capacity is influenced by access to financial resources, social networks, and institutional support. Where disaster risk reduction measures are limited or exclusionary, households are more likely to experience repeated losses and prolonged recovery [37]. In contrast, inclusive policies, effective early warning systems, and community-based resilience initiatives can reduce vulnerability and strengthen adaptive capacity. Overall, the framework conceptualises flood disasters as outcomes of coupled social and environmental processes rather than purely natural events, highlighting the convergence of climatic stressors and structural inequality in shaping disaster risk. 

The framework thus emphasizes the need to understand flood disasters not merely as natural phenomena but as outcomes of social-environmental interactions, where both climate stressors and structural inequalities converge to shape disaster risk (see Figure 1). 

Figure 1. Conceptual framework linking climate change, flood hazards, and household vulnerability in KwaZulu-Natal (adapted from Cutter)

3 Method

3.1 Study Design

The study was conducted in KwaZulu-Natal, a province on South Africa’s eastern seaboard that was severely affected by the April 2022 floods. KwaZulu-Natal has a subtropical climate characterised by warm, humid summers 1256
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and rainfall influenced by Indian Ocean weather systems. Its topography includes coastal plains, rolling hills, and river valleys, many of which are susceptible to flooding during short-duration, high-intensity rainfall events. Climate change has increased the variability and unpredictability of these rainfall systems, contributing to flash floods and landslides that overwhelm infrastructure and threaten vulnerable communities. 

The eThekwini Metropolitan Municipality (Durban and surrounding areas) was the epicentre of the disaster. 

Heavy rainfall between 11 and 13 April 2022 triggered flooding and landslides, resulting in more than 435 deaths, displacement of over 40,000 people, and extensive damage to roads, bridges, electricity networks, and water infrastructure. Informal settlements were disproportionately affected because many are located along riverbanks, drainage channels, and unstable hillsides. Their vulnerability is further shaped by poor housing quality and limited access to municipal services. 

To capture variation in vulnerability across settlement contexts, three community categories were purposively selected:

• Urban settlements: formal residential areas that experienced infrastructure damage but generally had stronger institutional support. 

• Peri-urban settlements: mixed areas containing formal dwellings and informal structures, reflecting intermediate service delivery and vulnerability. 

• Informal settlements: highly precarious communities on marginal land, often lacking secure tenure and adequate drainage, and therefore disproportionately exposed to flood hazards. 

A schematic map of the study area is presented in Figure 2, which shows the flood-affected areas within eThekwini and the surrounding KwaZulu-Natal province. 

Figure 2. Study area map of flood-affected regions in KwaZulu-Natal 3.2 Participants

Households directly affected by the floods constituted the unit of analysis. In total, 34 participants were included across the three settlement categories. Participants were recruited using purposive sampling to ensure that the sample comprised individuals who experienced substantial losses or disruption during the April 2022 floods. Local non-governmental organisations (NGOs), ward councillors, and community leaders assisted in identifying eligible households, particularly those who had lost homes, essential belongings, or documents, or who had been displaced to temporary shelters. 

Recruitment continued until thematic saturation was reached, defined as the point at which additional interviews did not generate new themes. Eligibility was determined using three criteria: (1) direct experience of housing loss, displacement, or livelihood disruption during the April 2022 floods; (2) residence in an urban, peri-urban, or informal settlement; and (3) willingness to participate and share first-hand experiences. Approximately similar numbers of participants were recruited from each settlement category. Efforts were also made to include variation in gender, age, and household structure. 

Participant characteristics are summarised in Table 1. Of the 34 participants, 20 were women and 14 were men. Ages ranged from 22 to 70 years, with a mean age of 41 years. Household structures included single-parent 1257

households, child-headed households, elderly-headed households, and nuclear families. Most participants were low-income earners engaged in informal employment or reliant on social grants, reflecting the socio-economic conditions associated with heightened disaster vulnerability. 

Table 1. Demographic profile of participants

Settlement Type Male (n) Female (n) Age Range Household Types Represented Primary Livelihood

Urban

6

5

28–65

Nuclear, elderly-headed

Formal jobs, small business

Peri-urban

4

7

24–60

Single-parent, nuclear

Informal work, social grants

Informal

4

8

22–70

Child-headed, single-parent

Casual labour, subsistence

Total

14

20

22–70

Mixed

Predominantly low-income

This composition enabled analysis of intersecting vulnerabilities linked to gender, age, household structure, and livelihood conditions. 

3.3 Data Collection

Data were collected between January and June 2023 using a qualitative multi-method strategy to capture household experiences in depth. Semi-structured interviews constituted the primary data source. Interviews lasted between 45

and 90 minutes and were conducted in isiZulu or English according to participant preference. The interview guide covered flood experiences, immediate and longer-term impacts, coping strategies, and perceptions of institutional response. 

Three focus group discussions (FGDs) were also conducted, with one group in each settlement category. Each group included six to eight participants. The FGDs facilitated discussion of shared experiences and enabled identification of community-level patterns of vulnerability and resilience. Participants emphasised infrastructure disruption, including road damage and interruptions to water services, and highlighted the role of social networks and faith-based organisations in providing emergency support. 

A document review complemented the primary data. Sources included municipal disaster management reports, national government assessments, NGO reports, and media coverage of the April 2022 floods. These materials provided contextual information on the scale of the disaster and the nature of institutional responses, supporting triangulation with household accounts. 

Field observations were undertaken during site visits to affected areas. Observations focused on damaged housing, disrupted infrastructure, drainage conditions, and visible recovery activities. Detailed field notes were maintained to record environmental conditions, settlement layouts, and non-verbal cues relevant to interpreting vulnerability. 

3.4 Data Analysis

Data were analysed using thematic analysis in accordance with Braun and Clarke’s framework. All interviews and FGDs were audio-recorded with participant consent and transcribed verbatim prior to analysis. The analytical process involved six iterative stages. First, the researchers familiarised themselves with the data through repeated reading of the transcripts. Second, initial inductive coding was undertaken to identify recurring words, phrases, and patterns across the dataset. Third, related codes were collated into broader analytical categories, including loss of belongings, housing fragility, community solidarity, and institutional response. Fourth, these categories were organised into higher-order themes that captured key analytical patterns, such as housing and asset loss, differentiated household vulnerability, and disruption of essential services. Fifth, themes were reviewed and refined to ensure internal coherence and consistency across the three settlement categories. Finally, the themes were interpreted in relation to the study’s conceptual framework (Figure 1), linking climate-related hazards, vulnerability, and adaptive capacity. 

NVivo software was used to manage transcripts and support systematic coding and organisation of the data. 

Analytical credibility was enhanced through triangulation of interviews, FGDs, documentary sources, and field observations. Member checking was conducted with a subset of participants to verify the accuracy of preliminary interpretations, while peer debriefing within the research team supported reflexivity and reduced interpretive bias. 

An audit trail documenting coding decisions and analytical steps was maintained to enhance transparency and methodological rigour. 

3.5 Ethics Approval

The study adhered to recognised ethical standards for research involving human participants. Ethical approval was obtained from the Durban University of Technology Institutional Research Ethics Committee (Reference No. 
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IREC/283/22). Participants received written and verbal information describing the study purpose, procedures, potential risks, and expected benefits. Written informed consent was obtained prior to participation, including consent for audio recording. 

Confidentiality was ensured through anonymisation of transcripts and the use of pseudonyms. Audio files and transcripts were stored securely and were accessible only to the research team. Given the potential for emotional distress when recounting traumatic experiences, interviews were conducted in a sensitive manner. Participants were provided with referral information for psychosocial support services when needed. To support reciprocity, findings were shared with participants and local organisations through a community feedback workshop. 

3.6 Methodological Limitations

Several limitations should be noted. First, the sample size of 34 participants limits statistical generalisability. 

This constraint is consistent with qualitative research, which prioritises depth of understanding over population-level inference. Second, the focus on eThekwini may not reflect experiences in all flood-affected areas of KwaZulu-Natal. 

Third, recall bias may have influenced accounts of events that occurred in April 2022. 

Despite these limitations, the study employed multiple strategies to enhance trustworthiness. Triangulation across data sources, member checking, and peer debriefing strengthened credibility. Systematic documentation of analytical decisions further supported transparency. 

4 Results and Discussion

The findings of this study are presented thematically, drawing on interviews, FGDs, document analysis, and field observations. Three interrelated themes emerged: (1) lived experiences of flood disasters, (2) social and economic vulnerability factors, and (3) community infrastructure impacts [38]. Each theme is supported by qualitative evidence from participants, complemented by descriptive tables and figures, and situated within relevant regional and international literature. 

4.1 Theme 1: Lived Experience of Flood Disasters

The April 2022 KwaZulu-Natal floods had severe impacts on households, and participants reported extensive loss of housing, essential belongings, and community cohesion [39]. Damage was most pronounced in informal settlements, where poorly constructed dwellings made of corrugated iron, timber, and plastic were swept away by floodwaters. Participants described the distress of witnessing their homes collapse and losing essential possessions, including school materials, identity documents, and clothing. 

One participant stated: “When the water came, it felt as if the whole ground moved. We lost everything—our house, our clothes, and my children’s school books. We had to run to the hall with nothing but what we were wearing.” 

Displacement was a recurring experience. Many families sought refuge in community halls, schools, or relatives’

homes, often under overcrowded conditions [40]. The loss of housing security created additional challenges, including increased health risks in temporary shelters and reduced dignity associated with reliance on external support. 

These findings are consistent with evidence from Ghana, where repeated floods in Accra have displaced households and destroyed housing and critical documents [41]. Similarly, research from Kenya’s Budalangi region highlights the psychological distress associated with repeated displacement from floodplain settlements. Table 2 summarises the household-level impacts reported by participants. 

Table 2. Household-level impacts of the April 2022 KwaZulu-Natal floods (n = 34) Type of Impact

Description

Frequency Reported (n = 34)

Loss of housing

Complete or partial destruction of homes

26

Loss of belongings

Household goods, clothing, school materials

30

Loss of documents

IDs, birth certificates, bank cards

18

Displacement

Relocation to shelters, relatives’ homes

22

Psychosocial trauma

Fear, anxiety, sleep disturbance

19

As shown in Table 2, nearly all participants reported loss of belongings, and 26 households reported complete or partial housing loss. Displacement was most common in informal settlements, where insecure tenure constrained access to insurance and formal recovery support. Figure 3 provides photographic evidence of collapsed dwellings and temporary shelter conditions observed in the study area. 

These accounts highlight the interaction between physical and psychological vulnerability. Similar findings have been reported in the Philippines, where typhoon-related displacement resulted in both material losses and heightened emotional distress [42]. 
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Figure 3. Collapsed and partially damaged houses across settlement types in eThekwini 4.2 Theme 2: Social and Economic Vulnerability Factors

In addition to immediate impacts, the floods exposed underlying social and economic vulnerabilities that shaped exposure and recovery. Poverty, insecure housing, and household structure emerged as central determinants of vulnerability and resilience. 

4.2.1 Poverty and livelihood fragility

Participants emphasised that limited financial resources constrained recovery after the floods. Low-income households dependent on informal work or social grants were unable to replace essential items or repair damaged dwellings [43]. In the absence of savings or insurance, many relied on community donations or government relief, which was frequently delayed or insufficient. These findings align with studies in Ghana and Kenya that identify poverty as a primary driver of flood vulnerability. 

4.2.2 Housing quality and land tenure

Housing quality strongly influenced the scale of loss. Informal dwellings constructed from lightweight materials were easily destroyed, whereas formal brick structures in urban areas generally remained standing, despite damage. 

Insecure land tenure further increased vulnerability because households occupying informal plots could not access post-disaster housing subsidies or reconstruction funds [44]. These patterns are consistent with South African scholarship linking apartheid-era spatial planning to contemporary risk exposure, particularly for Black African households living in flood-prone settlements. 

4.2.3 Household structure

Household composition also shaped vulnerability. Single-parent households, particularly those headed by women, reported limited capacity to mobilise resources for evacuation or rebuilding. Elderly-headed households described challenges accessing shelters and relief due to mobility constraints [45]. Although fewer in number, child-headed households faced severe hardship due to limited adult support in securing assistance. Table 3 summarises vulnerability factors across household types. 

Table 3. Household structures and reported vulnerability factors Household Type

Key Vulnerability Factors

Representative Quote

Limited income; childcare

“I had to choose between saving the

Single-parent

burden

children and saving our things.” 

Mobility constraints; health

“I could not run fast, so the water caught

Elderly-headed

risks

me in the house.” 

Lack of adult support; 

“We just followed others to the shelter; no

Child-headed

dependency on neighbors

one told us what to do.” 

Shared resources but limited

“Even with two adults, we could not

Nuclear family

income

protect the house from the water.” 

Overall, the intersection of poverty, fragile housing, and household structure indicates that vulnerability is socially produced. This pattern supports the argument that disasters are shaped by structural inequality rather than hazard exposure alone. 
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4.3 Theme 3: Community Infrastructure Impacts

The floods disrupted critical infrastructure and basic services, which further intensified household vulnerability. 

Water and sanitation systems were damaged, leaving many communities without safe drinking water for extended periods [46]. Electricity supply was interrupted in several areas, affecting livelihoods and schooling. Road and bridge failures also isolated communities and delayed access to healthcare, markets, and relief distribution points. Figure 4

illustrates the infrastructure damage recorded during field visits. 

Figure 4. Number of infrastructure sites damaged during the KwaZulu-Natal floods Participants described how infrastructure breakdown compounded post-flood hardship: “We survived the water, but afterwards there was no clean water to drink. Children got sick from the water we collected from the river.” 

These findings are consistent with disaster studies in Mozambique, where cyclone-related floods damaged transport and utility networks and constrained humanitarian access. In South Africa, previous studies similarly note that infrastructure deficits in informal settlements intensify the impacts of climate-related disasters. Table 4 summarises the community-level infrastructure impacts reported in this study. 

Table 4. Infrastructure impacts and their consequences for households Infrastructure Type

Impact Reported

Consequences for Households

Water supply

Damaged pipelines; reliance on unsafe sources

Increased diarrhoeal disease

Sanitation

Collapsed pit latrines; blocked drainage

Health and hygiene risks

Electricity

Extended blackouts

Disrupted schooling, livelihoods

Roads and bridges

Collapse of major access routes

Isolation, delayed relief delivery

Schools

Damage to classrooms and materials

Interruption of education

The collapse of infrastructure escalated the floods from an environmental hazard to a wider humanitarian crisis, intensifying health, education, and livelihood risks. Similar outcomes have been reported in the Philippines, where infrastructure failure prolonged recovery and widened inequality. 

4.4 Policy Gaps in Disaster Preparedness and Resilience Planning

The findings also identified policy gaps in disaster preparedness and resilience planning. Participants reported that early warning systems were inadequate. Many households received no alerts prior to the floods, while others reported limited trust in official warnings due to previous false alarms [47]. This aligns with broader assessments of disaster management in South Africa, which highlight weak risk communication and limited community engagement. 

Relief efforts were frequently described as slow and uneven. Some participants perceived distribution as inconsistent and, in some cases, politically influenced. Households in informal settlements reported particular exclusion because insecure tenure limited access to reconstruction subsidies. NGOs provided essential support, but their interventions were fragmented relative to the scale of need [48]. 
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Comparable gaps have been reported in Kenya, Ghana, and the Philippines, including weak preparedness, inequitable relief distribution, and limited integration of community perspectives. Evidence from regional case studies suggests that targeted interventions can reduce losses when implemented effectively. For example, community-based early warning systems using SMS alerts and local radio have been associated with reductions in disaster-related property loss in parts of Kenya and Mozambique. Similarly, evacuation drills and local disaster committees have been linked to improved household preparedness over time. Integrating such approaches into South Africa’s disaster risk management system could strengthen accountability and improve measurable outcomes. Linking warning dissemination and preparedness activities to community-level indicators may also support a shift from broad policy commitments to performance-oriented resilience planning. 

4.5 Synthesis and Implications

Overall, the findings indicate that the April 2022 KwaZulu-Natal floods were not only a consequence of extreme rainfall. Their impacts were mediated by social and infrastructural vulnerability [49]. Household losses were intensified by poverty and fragile housing, while infrastructure disruption converted the floods into a multi-dimensional crisis. 

Comparisons with Kenya, Ghana, and the Philippines indicate recurring patterns of vulnerability in low- and middle-income contexts, underscoring the importance of inclusive, household-centred disaster risk reduction. The persistence of low resilience in KwaZulu-Natal, despite existing disaster risk reduction (DRR) frameworks, is consistent with social vulnerability theory. Resilience was constrained by structural factors, including insecure tenure, spatial injustice, and socio-economic exclusion, which limited households’ capacity to anticipate, absorb, and recover from disaster impacts. 

Although national policies such as the Disaster Management Act and the National Climate Change Adaptation Strategy are in place, implementation was frequently perceived as top-down and insufficiently responsive to marginalised communities. Similar challenges have been reported in Kenya, Ghana, and the Philippines, where resilience frameworks are less effective when governance systems do not address the structural drivers of vulnerability. 

In South Africa, these drivers remain historically rooted in apartheid-era spatial planning, which continues to shape settlement location and exposure to flood hazards. Consequently, resilience remains limited not because policies are absent, but because implementation does not sufficiently address the underlying conditions that generate vulnerability. 

Policy implications include strengthening early warning systems, ensuring equitable access to relief irrespective of land tenure, investing in resilient infrastructure, and integrating community perspectives into resilience planning

[50]. These priorities are summarised in Figure 5, which illustrates the cyclical relationship between early warning systems, resilient housing, community-based adaptation, and governance reform. 

Figure 5. Policy framework for reducing household vulnerability to flood disasters in KwaZulu-Natal 5 Conclusion

This study examined the impacts of the April 2022 KwaZulu-Natal floods on vulnerable households using qualitative evidence from interviews, FGDs, document review, and field observations. The findings indicate that 1262

the disaster was not solely the result of extreme rainfall. Instead, impacts were shaped by the interaction between climate-related hazards and long-standing social inequities. 

Three themes emerged from the analysis. First, households reported extensive losses of housing, essential belongings, and critical documents. Many families were displaced to temporary shelters and experienced prolonged insecurity. Second, social and economic vulnerability factors—including poverty, fragile housing, insecure land tenure, and constraints associated with single-parent, elderly-headed, and child-headed households—intensified exposure and reduced recovery capacity. Third, damage to community infrastructure, particularly water supply, sanitation, electricity, and roads, prolonged disruption and contributed to a sustained humanitarian crisis. 

The findings further show that the most severe impacts were concentrated among poorer and marginalised households whose coping capacity was constrained by limited financial resources, weak social protection, and historical exclusion from equitable urban development. Evidence from Kenya, Ghana, and the Philippines suggests that these dynamics extend beyond South Africa and reflect broader patterns of vulnerability in climate-exposed contexts in the Global South. 

The policy implications are therefore substantial. Early warning systems require strengthening to ensure timely, accessible, and trusted communication with at-risk households. Investment in resilient housing and basic infrastructure remains essential, particularly in informal settlements where exposure and service deficits are most acute. In addition, inclusive community-based adaptation approaches are needed to support preparedness, response, and recovery. Such approaches should draw on local knowledge, strengthen social networks, and incorporate participatory planning to improve equity and sustainability. 

5.1 Recommendations and Future Research

The findings highlight several priorities for policy and future research. First, disaster resilience frameworks should be aligned with the lived realities of vulnerable households, particularly in informal and peri-urban settlements. 

National and municipal disaster management policies should explicitly address intersecting vulnerabilities related to poverty, gender, household structure, and insecure tenure. Relief and recovery mechanisms should also be designed to avoid excluding households that lack formal documentation or legal tenure. 

Second, community-driven resilience strategies should be expanded. Community-based early warning systems, participatory hazard mapping, and locally governed disaster response committees can improve trust and strengthen preparedness. Evidence from other African and Asian settings indicates that these approaches can enhance effectiveness when they are contextually adapted and supported by institutions. 

Third, longitudinal research is needed to document recovery trajectories over time. While short-term assessments capture immediate losses, longer-term social, economic, and psychological consequences may emerge gradually. 

Tracking households over multiple years would strengthen understanding of resilience pathways, persistent barriers to recovery, and the effectiveness of policy interventions. 

Finally, comparative cross-country research could further strengthen disaster risk reduction knowledge and practice. Studies examining flood resilience across sub-Saharan Africa and other climate-vulnerable regions could identify transferable lessons and support regional cooperation in climate adaptation and disaster governance. 
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Abstract: Floods are among the most frequent and destructive environmental hazards in South Africa, with their
impacts increasingly intensified by climate change. In April 2022, KwaZulu-Natal experienced one of the most severe
flood events in its history, resulting in significant loss of life, widespread displacement, and extensive damage to
infrastructure. This study examines the effects of the floods on vulnerable houscholds, with particular attention to
the ways in which socio-economic and spatial inequalities exacerbate disaster risk. A qualitative case study design
was employed, drawing on data from semi-structured interviews with 34 participants residing in urban, peri-urban,
and informal settlements. Data were collected between January and June 2023 and analysed using thematic analysis.
The findings reveal three dominant patterns: extensive destruction of housing and loss of essential household assets;
disproportionate exposure of socio-economically disadvantaged groups to flood-related risks; and disruption of critical
services, including water supply, sanitation, and electricity. The results indicate that households already marginalised
by poverty, insecure housing, and limited access to basic services experienced the greatest challenges in coping with
and recovering from the disaster. The study highlights the urgent need for enhanced disaster preparedness, inclusive
climate adaptation strategies, and strengthened early warning systems to better protect vulnerable populations. These
findings contribute to the literature on climate-related disasters in sub-Saharan Africa and offer evidence to inform
policy interventions aimed at strengthening resilience in flood-prone communities.

Keywords: Climate change; Flood disaster; Household vulnerability; KwaZulu-Natal; Resilience

1 Introduction

Climate change is widely recognised as one of the defining challenges of the twenty-first century. It is reshaping
environmental hazard patterns globally and increasing the frequency and intensity of extreme weather events. Among
these hazards, floods are considered the most recurrent and destructive hydro-meteorological disasters, affecting
more people worldwide than any other natural hazard [1]. In sub-Saharan Africa, flood events have intensified in
both frequency and severity over the past two decades. These changes have had severe consequences for vulnerable
communities whose livelihoods, health, and social stability depend on fragile environmental and economic systems
[2].

South Africa, although classified as a middle-income country with comparatively advanced infrastructure,
remains highly vulnerable to climate-related flooding. This vulnerability results from the interaction between
biophysical exposure and persistent socio-economic inequalities. As a result, flood impacts are unevenly distributed,
disproportionately affecting households with limited resources and weak adaptive capacity.

1.1 Climate Change and Extreme Rainfall in South Africa

South Africa’s geographic location and climatic variability make it particularly susceptible to rainfall extremes.
Climate projections for southern Africa consistently indicate an increase in the intensity of short-duration, high-rainfall
events linked to global warming [3]. The Sixth Assessment Report of the Intergovernmental Panel on Climate Change
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