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ABSTRACT

The rising frequency of extreme heat events, particularly in urban areas has emerged as a significant
concern with climate change anticipated to exacerbate this phenomenon across various regions
worldwide. This paper explores the critical dimensions of enhancing urban resilience to extreme heat
in Zambian, elucidating strategies tailored to the country's socio-economic, geographical, and
climatic characteristics. The analysis underscores the pivotal role of prioritizing green infrastructure,
sustainable urban design, and community-centric approaches in mitigating the impacts of extreme
heat. By emphasizing the interconnected nature of these strategies and their relevance to Zambia's
diverse urban settings, the review offers tailored insights for policymakers and urban planners.
Additionally, it stresses the importance of robust early warning systems and capacity-building
initiatives, aligning them with the unique challenges faced by Zambian communities. This endeavour,
crucial for policy-makers and researcher, contributes essential knowledge for fostering sustainable,
resilient, and adaptive urban environments in Zambia and other regions faced with similar issues.
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1. INTRODUCTION

The modern era has witnessed an escalating threat to urban environments posed by extreme heat
events, urging the imperative for comprehensive strategies to enhance resilience. Urban areas globally
are faced with the complex challenges associated with rising temperatures, leading to a critical
examination of existing measures to mitigate and adapt to extreme heat (Tuholske et al., 2021; Turek-
Hankins et al., 2021; Marcotullio et al., 2022). As the impacts of climate change intensify,
understanding the current state of urban resilience to extreme heat becomes paramount in developing
effective strategies to safeguard communities and infrastructure (Keith et al., 2019). The relevance
and applicability of strategies for enhancing urban resilience to extreme heat in the Zambian context
are deeply rooted in the country's distinctive socio-economic, geographical, and climatic
characteristics. Zambia, characterized by a diverse landscape and varying population densities,
necessitates a clear understanding of its unique urban settings (Mulenga & Campenhout, 2008; Moyo
et al., 2022). From densely populated urban centres to peri-urban areas, the varied landscapes
highlight the necessity of tailoring resilience strategies to suit the specific and dynamic requirements
of each region. Recognizing this diversity is pivotal, as it emphasizes the need for interventions that
go beyond a one-size-fits-all approach (Singh & Sharston, 2022; Hidalgo Garcia, & Arco Diaz, 2023).
Tailoring strategies to the situations of each urban setting ensures not only the effectiveness of the
interventions but also their cultural, economic, and environmental appropriateness. This approach
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acknowledges that urban resilience is not a uniform concept but one that must adapt to the local
context, accounting for the different challenges and strengths present in various parts of the country.

Climate change is imposing unprecedented challenges globally, and Zambia is no exception to the
impacts of extreme heat events .The global shift towards urbanization, coupled with the escalating
impacts of climate change, has positioned cities as critical battlegrounds for sustainability and
resilience.

This literature review consolidates insights and aims to investigate and evaluate strategies and
interventions from a range of scholarly works to provide a comprehensive overview of strategies,
challenges, and infrastructure planning to enhance urban resilience in the face of rising temperatures
to climate change. Research has consistently highlighted the escalating temperatures and altered
precipitation patterns in Zambia (Zambia Climate Change Response Strategy, 2016). Zambia can
draw inspiration from Melbourne's successful emphasis on green infrastructure. Implementing tree
planting initiatives and creating green spaces are tangible actions that can significantly contribute to
mitigating extreme heat in Zambian urban areas. Zambia can also draw significant benefits from
Tokyo's experience in combating extreme heat. Exploring cool pavement technologies and
incorporating reflective surfaces in urban planning aligns with Tokyo's successful strategies. In
addition Zambia can find inspiration in Barcelona's Superblocks initiative, particularly in the
exploration of pedestrian-friendly urban designs and the integration of green spaces. Creating
environments that prioritize pedestrians not only contributes to environmental sustainability but also
promotes healthier and more liveable urban spaces (Muelleret al., 2020). Consideration of community
preferences is paramount for successful implementation in Zambia. DMMU (Disaster Management
and Mitigation Unit) has played also pivotal role in addressing the challenges posed by extreme heat
in Zambia. Through the implementation of early warning systems, DMMU has effectively
communicated heat risks to communities, enabling them to prepare and take necessary precautions
(Government of Zambia, 2021). The unit has also engaged in public awareness campaigns that
educate citizens about the health impacts of extreme heat and provide practical tips for staying safe,
such as hydration and creating heat-resilient living environments (Zambia Environmental
Management Agency, 2020). Additionally, DMMU collaborates with local governments and
organizations to strengthen community resilience by developing heat mitigation strategies, such as
urban greening initiatives and the improvement of water access (World Bank, 2023). Their proactive
approach not only helps communities cope with the immediate effects of extreme heat but also fosters
long-term adaptations to climate change. Through these concerted efforts, DMMU demonstrates its
commitment to enhancing public safety and resilience amid increasing temperature extremes in
Zambia.

Despite its successes, Melbourne encountered challenges during the implementation of its urban heat
management plan. Securing long-term commitment and sustained funding for green infrastructure
projects posed a significant challenge (Bosomworth et al., 2013). This highlights the need for
consistent financial support to maintain and expand green initiatives, emphasizing the importance of
government and stakeholder commitment. Balancing the aesthetic appeal of green spaces with their
functionality in heat mitigation presented a design challenge. Striking the right balance between
creating visually appealing urban environments and ensuring effective heat reduction is crucial for
the success of such initiatives. Engaging diverse communities also posed challenges, requiring
tailored approaches to ensure inclusivity. Melbourne's experience underscores the importance of
recognizing and addressing the specific needs and concerns of different demographic groups within
the community.Despite Tokyo's successes in this regard, the implementation of the heat island
countermeasure Plan encountered challenges. The need for continual monitoring and maintenance of
water-intensive pavements, for instance, highlights the importance of ongoing commitment and
resources. Balancing technological interventions with traditional urban design principles posed
further challenges, emphasizing the necessity of integrating innovative solutions into existing urban
frameworks. Ensuring equitable access to cooling technologies and information presented difficulties,
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particularly in reaching vulnerable populations who may face barriers to access.Barcelona story in
implementing the Superblocks Initiative is not short of challenges. For example, resistance to changes
in traffic patterns and initial scepticism from some community members (Inghirami, 2022). This
highlight the importance of effective communication and engagement strategies. Balancing the needs
of different neighbourhoods requires careful urban planning, acknowledging the diversity within the
urban fabric. Sustaining community engagement over the long term is a common challenge in
transformative projects, necessitating ongoing efforts to maintain public support and involvement.

Despite its successes, DMMU policies and measures for heat resilience encountered challenges
during the implementation due to lack of funds and human resources. Inadequate climate and health
data could make planning and response activities less successful. Inadequate baseline data may result
in subpar vulnerability assessments. For heat-related issues, efficient decision-making and resource
allocation may be hampered by institutional fragmentation and a lack of cooperation among
authorities.Inadequate community engagement and participation in resilience-building initiatives
may arise from low public awareness and comprehension of the dangers posed by high heat.

However, adapting these lessons to Zambia requires a clear and deliberate approach. Tailoring
community engagement strategies to Zambia's context is crucial for success. Understanding local
perceptions, cultural distinctions, and the specific concerns of different communities will enhance the
effectiveness of resilience initiatives.

In this context, this review endeavours to contribute significantly to the existing body of knowledge
by undertaking a comprehensive analysis of the current state of urban resilience to extreme heat in
Zambia. By drawing upon global perspectives and experiences, the review seeks to assess the
relevance and applicability of diverse strategies within the Zambian context. The synthesis of insights
garnered from diverse experiences will facilitate the identification of gaps in current knowledge,
allowing for a clearer understanding of the challenges and opportunities specific to Zambia. Moreover,
this review does not merely aim to analyse the existing state but endeavours to be forward-looking.
It aspires to propose innovative approaches that are rooted in the understanding of Zambia's unique
urban landscapes. By doing so, it aims to provide a roadmap for future research and practical
interventions that align with the evolving dynamics of urbanization, climate change, and extreme heat
resilience. This forward-thinking approach is essential for creating adaptive strategies that can
withstand the uncertainties of the future. The anticipated exploration of the intricate dynamics of
urban resilience to extreme heat is poised to offer valuable guidance. Policymakers, urban planners,
and researchers engaged in fostering sustainable and resilient urban environments in Zambia and
beyond stand to benefit from the insights generated by this review. By bridging the gap between
global perspectives and local realities, the review aims to contribute to the creation of context-specific
solutions that address the unique challenges faced by Zambia while offering lessons and inspirations
for other regions faced with similar challenges.

It is crucial to identify and bridge gaps in our current understanding of urban resilience to extreme
heat to propel research advancements and inform effective strategies. While the existing body of
knowledge is substantial, it is not without limitations. Acknowledging and rectifying these gaps is
vital for achieving a more comprehensive understanding of the complex dynamics associated with
extreme heat events and for refining targeted resilience measures. A notable gap exists in the limited
understanding of localized heat patterns across diverse urban settings. Existing studies often
generalize findings without considering distinct temperature variations within different urban
landscapes. This lack of granularity hinders the development of context-specific strategies tailored to
the unique challenges faced by distinct regions. Addressing this requires future research to prioritize
localized climate modelling, combining high-resolution data with on-the-ground measurements to
capture fine-scale temperature variations. This approach will enable a more precise assessment of
heat patterns, facilitating the identification of specific vulnerabilities and the implementation of
targeted interventions. Another identified gap concerns the socio-economic implications of extreme
heat events on vulnerable communities. While research acknowledges that certain demographic
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groups are more susceptible to heat-related risks, there is a need for more in-depth investigations into
the socio-economic disparities in vulnerability and adaptive capacity. Future studies should explore
how extreme heat intersects with existing vulnerabilities related to income, access to resources, and
healthcare. Understanding these dynamics is crucial for developing equitable and inclusive resilience
strategies that address the specific needs of vulnerable populations. Moreover, a comprehensive
evaluation of the effectiveness and scalability of nature-based solutions in the urban context is lacking.
Although green infrastructure, such as urban forests and cool pavements, shows promise in mitigating
heat stress, there is a need for long-term assessments of their ecological, social, and economic impacts.
Research should delve into the sustained benefits of these interventions and explore their potential
for large-scale implementation in diverse urban settings. Additionally, there is a scarcity of research
on the interconnectedness between extreme heat and other climate-related hazards, such as water
scarcity. Understanding how these hazards interact and influence each other is crucial for developing
integrated resilience strategies that address multiple challenges simultaneously. Current knowledge
often treats these hazards in isolation, overlooking the complex relationships that can exacerbate
vulnerabilities and compound the impacts on urban environments.

2. MATERIALS AND METHODS
2.1. Description of Study Area

Zambia, a landlocked country in southern Africa, has been increasingly affected by extreme heat due
to climate change. The study area encompasses the diverse geographical regions of the country, each
experiencing unique impacts from rising temperatures.

Zambia is situated between 8° and 18° S latitude and 22° and 34° E longitude. It has a tropical climate
characterized by three seasons: a cool dry season (May to August), a hot dry season (September to
November), and a warm wet season (December to April). The country's climate is influenced by the
Intertropical Convergence Zone (ITCZ), which brings seasonal rainfall.
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Figure 1. Location map of the city of Lusaka, showing the city centre, major roads, railway line,
streams, and the current administrative city boundary.
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2.2. Topography Features

Zambia's landscape varies from the high plateau regions in the south and west to the low-lying
valleys in the east and north. The high plateau areas, such as the Copperbelt and Lusaka, are more
susceptible to extreme heat during the hot dry season due to their lower elevation and urbanization.

2.3. Data Extraction and Analysis Methods

Data extraction was conducted systematically to capture key information from the selected studies
and interventions. A structured data extraction form is developed to standardize the process,
encompassing variables such as study design, geographic focus, intervention components, and
outcomes. This systematic approach facilitates the synthesis of data, enabling a comparative analysis
of findings across diverse sources. The analysis methods employed in this review embrace qualitative
approaches, and Thematic analysis to identify recurring themes, patterns, and challenges within the
selected studies.

By employing a systematic review approach, meticulous selection criteria, and rigorous data
extraction and analysis methods, this methodology ensures the integrity and reliability of the review
findings. It provides a solid foundation for synthesizing insights from diverse sources, contributing
to a comprehensive understanding of urban resilience to extreme heat and its relevance to the Zambian
context. We employ a systematic review approach to ensure the reliability and comprehensiveness of
the findings based on insights from Papaioannou et al. (2016) and Munn et al. (2018). This approach
provides a structured and transparent process for identifying, selecting, and synthesizing relevant
literature on urban resilience to extreme heat. It minimizes bias and enhances the reproducibility of
the study, aligning with the gold standard in evidence-based research. The systematic review process
begins with the formulation of a well-defined research question, delineating the scope and objectives
of the inquiry. A comprehensive search strategy is then devised, encompassing multiple electronic
databases, academic journals, and grey literature repositories. The inclusion and exclusion criteria are
meticulously established to ensure the relevance and quality of the identified studies, incorporating
factors such as publication date, research design, and geographical focus.

2.4. Selection Criteria for Studies and Interventions

The selection criteria applied in this review are tailored to capture a diverse yet pertinent range of
studies and interventions related to urban resilience to extreme heat, with a specific focus on their
applicability to the Zambian context.For studies and interventions regarding Zambia's Disaster
Management and Mitigation Unit (DMMU) focus on ensuring relevance and rigor in disaster
management research. Inclusion criteria encompass various study designs, such as randomized
controlled trials and qualitative research, that evaluate DMMU’s effectiveness in disaster
preparedness, response, and recovery.

Additionally, studies should target relevant populations, including affected communities and
stakeholders, and focus on key outcomes like community resilience and stakeholder engagement..
Adhering to these criteria allows researchers to effectively assess DMMU strategies, providing
valuable insights for enhancing disaster management and mitigation efforts in the country.Peer-
reviewed articles, official reports, case studies, and relevant policy documents sourced from web of
science (WoS), PubMed, Scopus and google scholar, among other databases are considered,
encompassing multidisciplinary perspectives to provide a holistic understanding of the subject matter.
Studies selected for inclusion undergo a rigorous screening process based on predefined criteria,
ensuring the robustness of the evidence considered. Interventions and strategies are evaluated based
on their effectiveness, scalability, and adaptability to the unique socio-economic, geographical, and
climatic characteristics of Zambia. The objective is to distil insights that transcend geographical
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boundaries while remaining contextually relevant to the specific challenges faced by Zambian urban
areas. Thus, seventy-six (76) papers were found useful for this review and were used.

3. RESULTS
3.1. Climate Impact and Vulnerability Assessment

Cities like Lusaka, the capital, and Kitwe in the Copperbelt experience significant urban heat island
effects. The concentration of buildings, roads, and industrial activities, coupled with reduced green
spaces, leads to higher temperatures compared to surrounding rural areas. This exacerbates heat stress
for urban residents, particularly those living in densely populated informal settlements.While rural
areas may not experience the same intensity of heat as urban centers, they face challenges related to
agriculture and water availability. Extreme heat can lead to reduced crop yields, livestock stress, and
increased evaporation rates, affecting water resources and food security. The rise in temperature
increases the risk of heat-related illnesses such as heatstroke, dehydration, and cardiovascular issues.

Temperatures have warmed by 1.3°C since 1960, at an average rate of 0.29°C per decade. Since 1960,
there has been an average decrease in annual rainfall of 1.9 mm per decade. There has been an increase
in the frequency and intensity of drought and flooding events. Projected Weather and Climate
Projections for Zambia vary across models depending on assumptions; however, the majority of
climate models suggest: Annual temperature increases, above the 1970-1999 average, of 1.2-3.4°C
by the 2060s and 1.6-5.5°C by the 2090s. An overall decrease in annual rainfall, and an increase in
the frequency and intensity of heavy rainfall events during the rainy season.

Enhancing urban resilience to extreme heat in Zambia necessitates a holistic and adaptive approach
that encompasses various strategies and interventions within infrastructure planning. Conducting an
in-depth climate analysis, including an examination of historical data and future projections, serves
as the foundational step for understanding the evolving climatic conditions and predicting potential
extreme heat events.In the realm of infrastructure planning and design, integrating green
infrastructure elements becomes pivotal. This involves not only the incorporation of green spaces,
urban forests, and green roofs but also emphasizing sustainable urban design practices. These
practices should encourage natural ventilation, reduce heat absorption, and incorporate cool roofs and
pavements to counteract the urban heat island effect. Additionally, prioritizing energy-efficient
building designs, with a focus on insulation, ventilation, and shading, contributes significantly to
minimizing the need for excessive cooling in buildings

3.2. Climate Change Impact

Climate change has led to altered rainfall patterns, with some regions experiencing more frequent and
prolonged droughts. This has severe implications for water availability, agriculture, and food security.
Zambia is grappling with the impacts of climate change, evident in altered rainfall patterns, increased
drought risk, and challenges in agriculture, affecting food security and rural livelihoods. Water
scarcity and changes in hydropower availability impact energy security, while rising temperatures
contribute to heatwaves with health implications. Biodiversity faces shifts, and extreme weather
events pose threats to infrastructure. Vulnerable rural communities are adapting through water
harvesting and crop diversification. Addressing these challenges requires a coordinated effort,
involving sustainable practices, resilient infrastructure development, and international collaboration
to enhance Zambia's climate resilience.
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Figure 2. Extreme heat impact on the Kariba Dam as main hydro-power station in zambia
3.3. Impact on Agriculture and on Human Health

Climate change significantly impacts agriculture through rising temperatures, altered precipitation
patterns, extreme weather events, and changes in pest and disease dynamics. These factors contribute
to heat stress in crops and livestock, water scarcity, soil erosion, and disruptions in growing seasons.
The variability in weather patterns poses challenges for farmers, affecting crop yields and economic
stability. Additionally, shifts in agro-ecological zones and the expansion of pests require adaptive
strategies such as crop diversification, improved water management, and the development of resilient
crop varieties. Sustainable agricultural practices and collaborative efforts are crucial for mitigating
climate-related risks and building resilient food systems in the face of ongoing environmental changes.
Climate change poses a multifaceted threat to human health, with far-reaching impacts spanning
various aspects. Rising temperatures contribute to more frequent and severe heatwaves, leading to
heat-related illnesses, particularly affecting vulnerable populations. Changes in precipitation patterns
influence the spread of vector-borne diseases, such as malaria and dengue fever. Disruptions in
agricultural productivity, driven by climate change, contribute to malnutrition and food insecurity,
affecting communities globally. Extreme weather events, including hurricanes and floods, pose
immediate risks to human health through injuries and trauma. Additionally, climate change has
implications for mental health, causing stress, anxiety, and depression due to the psychological impact
of environmental disruptions. Air pollution exacerbated by climate change can result in respiratory
issues, while waterborne diseases may rise due to contaminated water supplies. Vulnerable
populations, including the elderly and those with pre-existing health conditions, face disproportionate
health risks. Addressing these health challenges requires comprehensive strategies, including
strengthening public health systems, adapting to changing conditions, and mitigating the root causes
of climate change through international cooperation and sustainable practices. The health sector plays
a crucial role in developing and implementing measures to safeguard human well-being in the face
of climate-related threats.
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Figure 3. Shows the Impact of Climate change on Crops such as maize the staple food in zambia
3.4. Impact on Wildlife

In Zambia, the intricate dance between climate change, the environment, and wildlife is increasingly
intricate and impactful. Altered rainfall patterns, marked by irregularities and heightened drought
risks, are wreaking havoc on ecosystems. The resulting water scarcity poses a direct threat to both
terrestrial and aquatic habitats, jeopardizing the diverse array of species that call Zambia home. Rising
temperatures further complicate matters, subjecting wildlife to unprecedented heat stress and
disrupting the finely tuned balance of ecological systems. The repercussions extend beyond
temperature discomfort, as heat stress challenges the behavioral and physiological adaptations of
various species.

Figure 4. Shows the Impact on Wildlife A means Drought and B means Animals Migrating
3.5. Key Sector Vulnerability

Climate change poses a multifaceted challenge to Zambia's economy, impacting key sectors and
exacerbating existing vulnerabilities. The agricultural sector, vital for the country's GDP, faces
decreased crop yields due to erratic rainfall patterns and prolonged droughts.Food Security
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Agriculture in Zambia accounts for 18-20 percent of the country’s gross domestic product, employs
approximately two-thirds of the country’s labor force, and is a key source of livelihoods for 50 percent
of the country. Approximately 12 percent of total land area is suitable for arable use and over 80
percent of the country’s farmers are subsistence farmers. Most of the country’s farms, located in
central, south, and southwestern Zambia, have become increasingly prone to drought and have
received low, unpredictable, and unevenly distributed rainfall over the last 20 years. The reliance
on hydropower for electricity generation leaves the energy sector vulnerable to changes in water
availability, potentially leading to energy shortages. Water scarcity affects industries, including
mining and manufacturing, while extreme weather events pose risks to infrastructure, necessitating
costly repairs. Zambia's tourism sector, particularly wildlife-based tourism, is susceptible to shifts in
ecosystems and biodiversity caused by climate change. The burden on the healthcare system increases
with the spread of vector-borne diseases, contributing to rising healthcare costs. Insurance premiums
escalate due to the frequency and severity of climate-related events, impacting businesses and
individuals. Rural communities, heavily dependent on agriculture, face economic disruptions that
exacerbate poverty. Supply chain disruptions affect trade and commerce, hindering overall economic
growth. As agricultural and livestock production are largely dependent on rainfall, the country’s high
rainfall variability and limited irrigation capacity make them vulnerable to climate change. The rising
frequency of drought and shorter rainy seasons has led to increasing crop loss and food insecurity.
Higher temperatures and greater frequency of drought may also degrade grazing land and lead to loss
of livestock, with negative consequences for food security. Recorded effects of past droughts on
agriculture include inundation of farmland, destruction of crops, increased malnutrition and hunger,
soil erosion, reduced cultivatable land, and loss of lives

Addressing these challenges requires substantial investments in resilience, adaptation, and mitigation
strategies. The economic impacts of climate change in Zambia underscore the urgency of
collaborative efforts to promote sustainable practices, diversify the economy, and build resilience
across sectors.
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Figure 5. Impacts on climate change on total GDP by decade under unconstrained emissions (top
panel) and level one stabilization (bottom panel) scenarios between 2011 and 2050.

3.6. Disaster Management and Mitigation Unit (DMMU)Assessment

Previous studies in Zambia have shown that extreme heat events are becoming more frequent and
intense due to climate change, leading to increased health risks, crop failures, and economic
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challenges. Research indicates that effectively implemented DMMU strategies can reduce mortality
rates during heat waves and enhance community resilience.

For instance, studies highlight the potential of community-based adaptation programs that not only
improve immediate responses to heat but also contribute to long-term resilience through sustainable
practices.

3.7. Policy and Governance Approaches

The influence of effective policy and governance on urban resilience to extreme heat is profound,
encompassing a spectrum of measures that guide urban development, environmental stewardship, and
community well-being (Keith et al., 2023; Meerow et al., 2022). At the core of this influence lies the
formulation and implementation of policies that intricately weave climate considerations into the
fabric of urban planning, zoning regulations, and building codes (Taylor et al., 2021; Allam et al.,
2020). This strategic integration is pivotal in proactively addressing the challenges posed by
escalating temperatures due to climate change, laying the groundwork for resilient urban landscapes
(Rivero-Villar, & Vieyra Medrano, 2022; Boyd, & Juhola, 2015; Simatele, 2013; Greenwalt et al.,
2018; Tanner et al., 2009). Urban planning policies that explicitly incorporate climate considerations
are instrumental in shaping the physical form of cities (Boyd, & Juhola, 2015). These policies can
advocate for the strategic placement of green spaces, the implementation of cool roofs and pavements,
and the integration of natural shading elements (Wilkinson, & Dixon, 2016; Bosomworth et al., 2013;
Hoverter, 2012). By doing so, they not only enhance the aesthetic and ecological aspects of urban
environments but also contribute substantially to mitigating the urban heat island effect—a
phenomenon where urban areas experience higher temperatures compared to their rural counterparts.
Zoning regulations exert considerable influence over the spatial distribution of infrastructure and land
use (Simwanda et al., 2020; Xu, & Wang, 2020; Simwanda, & Murayama, 2018; Hersperger et al.,
2018). In the context of extreme heat resilience, well-crafted zoning policies can incentivize the
development of climate-responsive buildings and neighbourhoods. For instance, zoning codes that
encourage mixed land-use patterns, promoting a balance of residential, commercial, and green spaces,
contribute to a more resilient and adaptable urban fabric. Building codes represent a crucial
component of the policy framework, dictating the standards and specifications for construction
(Ching, 2020). Policies that advocate for climate-resilient building practices, such as improved
insulation, heat-reflective materials, and energy-efficient design, not only enhance the thermal
comfort of indoor spaces but also contribute to overall energy conservation (Borodinecs, 2021).

A robust governance structure is indispensable for the effective implementation of these policies.
Coordinated efforts among various stakeholders, including government agencies, local authorities,
community organizations, and private entities, are essential to ensure a cohesive and adaptive
response to heat-related challenges. Clear lines of communication, efficient resource allocation, and
collaborative decision-making processes are hallmarks of effective governance structures that can
navigate the complexities of urban resilience. Furthermore, policies that actively promote green
spaces, sustainable transportation, and energy-efficient urban infrastructure signify a commitment to
addressing the root causes of extreme heat (Qin et al., 2023; Popescu, 2022; Hassan, & Lee, 2015).
Green spaces, such as parks and urban forests, not only provide cooling effects but also enhance
biodiversity and improve air quality (Puplampu, & Boafo, 2021; Nero et al., 2019). Sustainable
transportation policies encourage the use of eco-friendly modes of commuting, reducing carbon
emissions and, consequently, heat intensification (Haq, & Schwela, 2012). Energy-efficient urban
infrastructure, including smart grids and sustainable buildings, not only contributes to mitigating the
urban heat island effect but also fosters long-term environmental sustainability (Verma & Singhania,
2023; Rasul & Cheng, 2023; Asarpota & Nadin, 2020).

In essence, effective policy and governance approaches act as the cornerstone of urban resilience to
extreme heat. They establish the regulatory and organizational framework necessary for creating
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adaptive, sustainable, and liveable urban environments that can withstand the challenges presented
by a changing climate. By prioritizing climate considerations and fostering collaboration among
stakeholders, these approaches pave the way for a resilient urban future.

3.8. Technological Innovations in Infrastructure Planning

In enhancing urban resilience to extreme heat, technological innovations emerge as transformative
tools that not only address the challenges posed by rising temperatures but also usher in a new era of
adaptive and sustainable urban infrastructure planning (Argyroudis et al., 2022; Shakou et al., 2019;
Tembo-Silungwe, et al., 2019). At the forefront of these innovations lies the integration of smart
technologies into infrastructure planning (Musonda et al., 2023). Sensor networks and data analytics
play a pivotal role by enabling real-time monitoring of heat-related parameters across urban
landscapes (Ikegwu et al., 2023; Pioppi et al., 2022; Potgieter et al., 2021; Kiani et al., 2024). These
technologies empower cities to gather precise and up-to-the-minute data on temperature variations,
heat intensity, and other relevant metrics. The real-time information acts as a proactive early warning
system, alerting authorities to potential heat stress events and facilitating prompt responses. This
dynamic monitoring capability is invaluable in optimizing resource allocation, streamlining
emergency response efforts, and ultimately enhancing the overall efficiency of urban systems.

One key application of technological innovation in mitigating heat stress is the integration of green
infrastructure (Liu et al., 2021; Wong et al., 2021; Titz & Chiotha, 2019; Zolch et al., 2016; Norton
etal., 2015; Demuzere et al., 2014). Cool roofs, which reflect sunlight and absorb less heat, permeable
pavements that allow water absorption and reduce surface temperatures, and strategically planted
urban forests are examples of green infrastructure elements that showcase the potential of technology
to mitigate heat stress. These features not only contribute to temperature regulation but also foster
environmental sustainability, improve air quality, and enhance overall urban aesthetics. Resilient
infrastructure design represents another facet of technological innovation in combating extreme heat
challenges (Zulu et al., 2022; de Abreu etal., 2022; Tembo-Silungwe et al., 2019; Markolf et al., 2018;
Jabareen, 2013). Climate-responsive materials and construction techniques are employed to create
infrastructure that can withstand and adapt to changing climatic conditions (Panarelli, 2015). These
innovations ensure the longevity of urban spaces, reducing maintenance costs and the need for
frequent repairs. By incorporating climate-resilient design principles, cities can future-proof their
infrastructure against the impacts of temperature extremes, contributing to sustainable urban
development. Moreover, the integration of Geographic Information System (GIS) technology allows
for spatial analysis and mapping, aiding in the identification of heat-prone areas and vulnerable
populations (Roest et al., 2023; Levin et al., 2023; Simwanda & Murayama, 2017). This data-driven
approach enhances precision in decision-making, guiding targeted interventions and resource
allocation where they are most needed.

Technological innovations in infrastructure planning, thus, herald a new era in urban resilience to
extreme heat. From real-time monitoring through sensor networks to the integration of green
infrastructure and resilient design principles, these innovations not only address immediate challenges
but also pave the way for sustainable, adaptive, and technologically sophisticated urban environments.
By harnessing the power of technology, cities can proactively respond to the complexities of climate
change, creating resilient and liveable spaces for current and future generations. |

4. PROPOSED STRATEGIES FOR FUTURE URBAN RESILIENCE IN
ZAMBIA

Urban resilience planning in the face of extreme heat in Zambia demands a forward-thinking and
coordinated approach that addresses the unique challenges posed by extreme heat. From the reviewed
literature, several insights are garnered and the following strategies are proposed to guide future urban
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resilience planning endeavours in Zambia, ensuring the creation of adaptive and sustainable urban
environments.

4.1. Localized Climate Modeling and Assessment

Future resilience planning should prioritize localized climate Modeling to capture fine-scale
variations in temperature across diverse urban landscapes in Zambia. Unlike broad-scale climate
models, localized modelling hones in on the intricacies of temperature fluctuations at the
neighbourhood or even street level, providing a granular understanding of heat patterns. The
integration of localized climate modelling with on-the-ground measurements represents a significant
advancement in precision and accuracy. While climate models offer valuable insights, combining
these simulations with real-world data obtained from sensors and measurements ensures a clearer
understanding of the specific heat dynamics experienced in different urban areas across Zambia. This
fusion of modelling and empirical data creates a comprehensive and contextually rich knowledge
base. The clear understanding of heat patterns derived from this localized approach serves as the
foundation for tailored interventions. By recognizing the unique thermal characteristics of specific
areas within urban landscapes, resilience planners can develop strategies that are not only effective
in mitigating local heat stress but also contextually relevant to the socio-economic and environmental
conditions of each locale. This ensures that interventions are targeted, impactful, and responsive to
the specific challenges faced by different urban communities.

Moreover, the localized climate modelling and assessment approach enable a proactive stance in
resilience planning. Rather than relying on generic or one-size-fits-all strategies, planners can
anticipate and address heat stress based on the distinct thermal profiles of each urban area. This
anticipatory approach is crucial for developing adaptive measures that pre-emptively address the
vulnerabilities of specific communities, contributing to a more robust and responsive urban resilience
framework. In essence, prioritizing localized climate modelling and assessment represents a paradigm
shift in resilience planning, moving from generalized strategies to targeted, evidence-based
interventions. This approach not only advances the scientific understanding of local heat dynamics
but also empowers planners to create resilient cities that are finely attuned to the specific challenges
posed by extreme heat in Zambia's diverse urban landscapes.

4.2. Inclusive Vulnerability Assessments

Acknowledging the socio-economic disparities within urban populations, future resilience planning
should conduct inclusive vulnerability assessments. These assessments should go beyond traditional
metrics and consider factors such as income levels, access to healthcare, and educational attainment.
Traditionally, vulnerability assessments have often focused on environmental factors, such as
exposure to extreme temperatures, without delving into the broader social dimensions that influence
resilience. In contrast, inclusive vulnerability assessments extend beyond conventional metrics. They
encompass a comprehensive examination of socio-economic factors, including income levels, access
to healthcare, and educational attainment, among others. By considering these social determinants,
planners gain a holistic understanding of the diverse vulnerabilities present within urban communities.
Understanding how extreme heat impacts different demographic groups is a central objective of
inclusive vulnerability assessments. These assessments reveal the distinct ways in which socio-
economic factors intersect with environmental risks, shaping the differential experiences of heat stress
among various populations. For instance, vulnerable communities with lower incomes may face
challenges in accessing cooling technologies or healthcare services during heatwaves. Similarly,
educational and awareness levels can influence the capacity of individuals and communities to adapt
to and cope with extreme heat events.

The insights derived from inclusive vulnerability assessments serve as a compass for targeted
interventions. Planners armed with an understanding of the social determinants of vulnerability can
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develop and implement strategies that prioritize the needs of marginalized and at-risk communities.
This targeted approach is integral to fostering social equity, ensuring that resilience measures are not
only effective but also contribute to the reduction of existing disparities. Moreover, fostering social
equity through inclusive vulnerability assessments extends beyond the immediate benefits of climate
adaptation. It aligns with broader goals of sustainable development, promoting an urban environment
where all residents, regardless of socio-economic status, have equal access to resources, services, and
opportunities. This holistic perspective not only strengthens the adaptive capacity of vulnerable
communities but also contributes to the overall well-being and inclusivity of the urban fabric.
Therefore, inclusive vulnerability assessments are a cornerstone of socially equitable urban resilience
planning. By acknowledging and addressing socio-economic disparities, these assessments empower
planners to create targeted interventions that prioritize the needs of the most vulnerable, fostering a
resilient urban landscape that is not only environmentally sound but also socially just.

4.3. Nature-Based Solutions Integration

The integration of nature-based solutions, such as urban green spaces, cool pavements, and green
roofs, should be a cornerstone of future resilience planning in Zambia. These solutions not only
contribute to temperature regulation by mitigating the urban heat island effect but also enhance
overall urban well-being. Urban green spaces act as natural heat sinks, while cool pavements and
green roofs contribute to surface temperature reduction. Beyond temperature regulation, nature-based
solutions provide recreational areas, improve air quality, and foster a sense of community,
contributing to residents' overall quality of life. Emphasizing the ecological, social, and economic
benefits is crucial for the long-term viability and scalability of these interventions. Ecologically,
nature-based solutions support biodiversity and enhance ecosystems. Socially, they create
aesthetically pleasing urban environments, promoting community interaction. Economically, these
solutions reduce energy costs, enhance property values, and attract tourism and investment.
Achieving success involves careful planning, species selection, and community engagement to ensure
ongoing maintenance and sustainability. The integration of nature-based solutions in the Zambian
urban planning is integral to building resilient, sustainable, and vibrant urban landscapes that balance
human activities with the natural environment.

4.4. Integrated Multi-Hazard Planning

Recognizing the interconnected nature of climate-related hazards, future resilience planning in
Zambia should adopt an integrated approach. This involves assessing the synergies and trade-offs
between strategies addressing extreme heat, water scarcity, and other climate challenges. By
recognizing the interdependence of these hazards, integrated planning ensures a cohesive and holistic
response that maximizes the effectiveness of interventions. Rather than addressing each hazard in
isolation, this approach enables a clearer understanding of how different climate-related challenges
interact and influence one another within the local context of Zambia. Integrated multi-hazard
planning further promotes efficiency by avoiding isolated solutions that might inadvertently
exacerbate other vulnerabilities. For instance, strategies aimed at mitigating extreme heat, such as
increased vegetation, may have implications for water availability. By considering these
interdependencies, Zambian planners can identify win-win solutions that simultaneously address
multiple challenges. This integrated approach not only enhances the resilience of urban areas in
Zambia but also fosters sustainable development by recognizing the complex relationships between
different environmental stressors. As climate change continues to manifest in diverse ways, this
holistic planning approach becomes increasingly essential to proactively manage and adapt to the
myriad challenges posed by a changing climate.
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4.5. Community-Centric Approaches

Community-centric approaches are integral to the success of future resilience planning in Zambia,
emphasizing the active engagement of local communities as essential participants in the decision-
making process. Recognizing that communities are not passive recipients but active stakeholders,
future strategies should adopt community-driven adaptation approaches. In this paradigm, residents
become co-creators of solutions, contributing their local knowledge and experiences to the planning
and implementation of resilience measures. This collaborative approach ensures that interventions
are not only effective but also culturally, socially, and economically appropriate, aligning with the
unique needs and preferences of the communities involved. Implementing community-centric
approaches involves participatory processes that empower residents and foster inclusivity.
Community workshops, inclusive decision-making forums, and other engagement mechanisms
provide platforms for meaningful dialogue between planners and community members. Through
these interactions, residents can express their concerns, share insights, and actively contribute to
shaping the resilience strategies that directly impact their lives. This approach not only enhances the
relevance and acceptance of interventions but also strengthens the social fabric by promoting a sense
of ownership and shared responsibility. By embracing community-driven adaptation, future resilience
planning in Zambia can tap into the collective wisdom of local communities, ensuring that strategies
are not only technically sound but also deeply rooted in the social and cultural contexts they aim to
protect and enhance.

4.6. Enhancing Early warning system

Prioritizing the development and enhancement of multi-hazard early warning systems emerges as a
critical component in future resilience planning for Zambia, with a particular emphasis on the
integration of various climate-related risks. Enhancing early warning systems involves bringing
together data on diverse threats, including extreme heat, water scarcity, and other climate-related
challenges, into a unified and comprehensive framework. This integration ensures that communities
and authorities receive timely and accurate information, enabling them to respond proactively and
effectively to the complex and interconnected risks associated with a changing climate. The strength
of an early warning system lies in its ability to provide actionable information that facilitates targeted
responses. By integrating data on multiple hazards, such as extreme heat and water scarcity,
authorities can offer clearer and context-specific alerts. This approach empowers communities to take
pre-emptive measures, minimizing the potential impacts of climate-related events. Moreover, a
unified early warning framework facilitates a more holistic understanding of the interplay between
different hazards, enabling planners and responders to anticipate and address cascading effects,
thereby enhancing overall resilience. In practical terms, an enhanced early warning system equips
communities and authorities with the tools to manage and mitigate the impacts of climate-related
events more effectively. This includes not only timely alerts but also actionable guidance on adaptive
measures and resource allocation. The integration of diverse climate-related risks ensures that
responses are well-informed and tailored to the specific challenges faced by a given region.
Ultimately, a robust and unified early warning system becomes a cornerstone in the broader strategy
of building resilient communities and safeguarding against the multidimensional impacts of a
changing climate.

4.7. Capacity Building and Education Initiatives

Capacity building and education initiatives constitute fundamental pillars in the realm of resilience
planning, serving as catalysts for empowering communities to respond effectively to extreme heat
events. These initiatives are integral to enhancing the adaptive capacity of communities, enabling
them to proactively navigate and withstand the challenges posed by a changing climate. Educational
campaigns play a pivotal role in disseminating essential knowledge about the impacts of extreme heat,
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adaptive measures, and the broader context of climate change. Training programs designed for
community members become crucial components of capacity building, providing practical skills and
tools to cope with extreme heat events. These programs can cover a range of topics, from
understanding the signs of heat-related illnesses to implementing effective heat mitigation strategies.
Importantly, community workshops offer interactive platforms for residents to actively engage with
the information, share experiences, and collectively brainstorm strategies. This participatory
approach fosters a culture of resilience, encouraging communities to take ownership of their
adaptation measures and collaborate in finding context-specific solutions. The overarching goal of
capacity building and education initiatives is to empower residents with the knowledge and skills
needed to respond effectively to extreme heat events. This empowerment not only enhances the
immediate adaptive capacity of communities but also instils a broader culture of resilience and self-
sufficiency. As communities become better informed and equipped, they are more likely to take
proactive measures, reducing vulnerability and minimizing the impacts of extreme heat on both
individuals and the community as a whole. In essence, enhanced capacity building and education in
Zambia will lay the foundation for resilient communities that are well-prepared to face the challenges
posed by extreme climatic events.

4.8. Green Infrastructure and Sustainable Urban Design

Prioritizing green infrastructure and sustainable urban design principles is paramount in future
planning efforts in Zambia, representing a forward-thinking approach that goes beyond mitigating
extreme heat to foster overall urban sustainability. The incorporation of green infrastructure elements,
such as green corridors, sustainable transportation, and energy-efficient buildings, forms a holistic
strategy that not only addresses heat-related challenges but also contributes to the broader well-being
of urban environments. Green corridors, characterized by interconnected green spaces, not only
provide essential habitats for biodiversity but also serve as vital components in mitigating the urban
heat island effect. By incorporating greenery into the urban fabric, these corridors contribute to
temperature regulation, air purification, and enhanced aesthetics. Sustainable transportation
initiatives, including public transit and active transportation options like cycling and walking, reduce
reliance on carbon-intensive modes of transport, curbing emissions and promoting healthier, more
environmentally friendly urban lifestyles. Moreover, the integration of energy-efficient buildings
within sustainable urban design principles is crucial for minimizing the environmental footprint of
urban areas. Such buildings incorporate design elements and technologies that optimize energy
consumption, reducing the overall demand for resources. By promoting energy efficiency, future
planning not only mitigates the urban heat island effect but also aligns with global efforts to combat
climate change and promote ecological resilience. The emphasis on green infrastructure and
sustainable urban design represents a harmonious balance between ecological integrity and urban
development. These strategies prioritize the coexistence of urban environments with the natural world,
recognizing the interconnectedness between human activities and the broader ecosystem. Although
Zambia is still developing and may currently not have the full capacity to fully implement these,
embracing these principles will ensure that future planning not only enhances the adaptability of
urban areas to extreme heat but also lays the foundation for resilient, sustainable, and liveable cities
that promote the well-being of both residents and the environment.

5. DISCUSSION

After examining extreme heat trends in Zambia, it is crucial to acknowledge the nation's susceptibility
to the impacts of climate change, particularly in the realm of rising temperatures (Asefi-Najafabady
et al., 2018; Rawlins, & Kalaba, 2020). Over recent years, Zambia has experienced observable shifts
in its thermal landscape, marked by an increase in the frequency and intensity of heat-related events.
Climatic data reveals a discernible warming trend, with temperatures surpassing historical averages
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and contributing to heightened instances of extreme heat (Kalantary, 2010; Dumenu, & Takam
Tiamgne, 2020; Rawlins, & Kalaba, 2020; Libanda, 2020). The geographic diversity of Zambia
introduces regional variations in heat patterns. While urban centres may encounter urban heat island
effects due to concentrated human activities and infrastructure, rural and peri-urban areas may witness
distinct thermal dynamics influenced by land-use patterns and natural features (Libanda et al., 2019;
Libanda et al., 2019a). Understanding these localized nuances is pivotal for formulating targeted
resilience strategies that align with the specific challenges faced by different regions.

Moreover, the socio-economic fabric of Zambia plays a role in exacerbating or mitigating the impacts
of heat trends. Vulnerable populations, often residing in informal settlements or areas lacking
adequate infrastructure, may bear a disproportionate burden of heat-related stresses (Thurlow et al.,
2009; Luxon, & Pius, 2012; Ngoma et al., 2023). Concurrently, urbanization trends and industrial
activities contribute to the overall heat load in urban centres (Libanda et al., 2020; Blekking et al.,
2022)). Analyzing these dynamics provides a comprehensive picture of the factors influencing heat
trends and aids in tailoring effective and equitable resilience measures. As climate change projections
indicate a continued trajectory of warming temperatures globally (Supran et al., 20230, Zambia's
vulnerability to heat-related challenges are expected to persist. This necessitates a proactive and
adaptive approach to urban planning. Figure 1 depicts the annual temperature trends in Zambia.

Annual Surface Tempaerature Trends in
Zambia (1961 -2022)
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Figure 6. Trends in annual temperature in Zambia between 1961 to 2022.

Data source: Faostat.org

During the early years (1961-1980), the temperature anomalies fluctuated around the baseline,
suggesting a relatively stable climate. While some years experienced warming (positive anomalies),
others had cooling (negative anomalies). This variability may be influenced by natural climatic
phenomena. Notably, there is no clear indication of a warming or cooling trend during this period.
From the 1980s onward, a discernible warming trend emerges, with an increasing number of years
exhibiting positive temperature anomalies (1981-2000). This aligns with the broader global pattern
of rising temperatures attributed to human-induced climate change. The warming trend may be linked
to factors such as increased greenhouse gas emissions and changes in land use, affecting Zambia's
local climate. The early 2000s show a mix of positive and negative anomalies (2001-2015), indicating
a degree of variability. This period may witness short-term influences, such as natural climate
variability, volcanic activity, or oceanic patterns. However, the overall trend continues to show a
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tendency towards warmer temperatures compared to the earlier decades. In the most recent years
(2016-2022), the data reveals a pronounced and sustained warming trend. Positive anomalies
dominate, indicating a consistent increase in temperatures. The acceleration of this warming aligns
with global concerns over the acceleration of climate change. This recent warming phase may be
associated with intensifying anthropogenic influences on the climate system. Figure 2 depicts the
projected seasonal cycle of daytime temperatures in Zambia from 2020 to 2039 reveals notable trends
in relation to extreme heat events and their implications for urban resilience. The graph depicts
categorization into the number of hot days with maximum temperatures exceeding specific thresholds,
provides insights into the changing climate dynamics.

Projected seasonal cycle of daytime Temperature in
Zambia: 2020-2039
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Figure 7. Projected Seasonal Cycle of Daytime Temperature Trends (2020-2039) in Zambia.

Author’s design. Data source: climate change Knowledge Portal

During the months of January and February, there is a consistent number of hot days with maximum
temperatures surpassing 30°C, indicating a baseline level of warmth. The occurrences of extremely
hot days (Tmax > 35°C and Tmax > 40°C) are relatively limited during these months, suggesting a
moderate impact on urban areas. As the seasonal cycle progresses into March and April, the number
of hot days remains relatively stable, but the occurrences of extremely hot days begin to diminish.
May and June mark a significant decrease in both hot and extremely hot days, highlighting a period
of milder temperatures. The transition to July and August sees a slight uptick in the number of hot
days, with August experiencing a notable increase. However, the occurrences of extremely hot days
remain minimal during this period. September emerges as a critical month, witnessing a substantial
rise in both hot and extremely hot days. This trend intensifies in October, reaching the peak of extreme
heat events. The number of hot days exceeds 27, with more than 17 days surpassing 35°C and 3 days
exceeding 40°C. This pattern signifies a pronounced impact on urban areas, requiring heightened
resilience strategies. The trend gradually recedes in November and December, yet the number of hot
days remains considerable. While extreme heat events diminish, their lingering presence underscores
the need for sustained urban resilience measures.

The projected temperature trends in Zambia indicate a seasonally variable pattern of extreme heat
events, with notable peaks during September and October. These fluctuations necessitate tailored
resilience strategies, particularly during the peak months. Overall, the warming trends in Zambia have
direct implications for urban areas. Urban heat islands (UHIs), where urban areas experience higher
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temperatures than surrounding rural areas, can exacerbate the impacts of rising temperatures. Urban
planning, infrastructure development, and climate adaptation strategies become crucial. Furthermore,
prolonged exposure to extreme heat can lead to adverse effects on human health, increase energy
consumption for cooling, and strain water resources.

Finally DMMU's role in addressing extreme heat in Zambia is crucial given the increasing frequency
of climate-related disasters. While there are promising strategies for enhancing resilience, the
successful implementation of these solutions will depend on overcoming the identified limitations,
particularly regarding resource allocation and public engagement. Future research should focus on
evaluating the impact of implemented DMMU strategies, refining them based on lessons learned, and
fostering a multi-agency approach for a more coordinated response to climatic challenges.

6. CONCLUSION

This comprehensive review provides profound insights into critical aspects of urban resilience to
extreme heat in the Zambia context, presenting a clear understanding of strategies, lessons from
successful cases, and future pathways. The review shows that intricate impact of extreme heat on
urban environments necessitates sophisticated and adaptive approaches that transcend conventional
mitigation measures. An in-depth analysis of strategies aimed at enhancing urban resilience
underscores the pivotal importance of prioritizing green infrastructure and adopting sustainable urban
design principles. The integration of elements such as green corridors, sustainable transportation, and
energy-efficient buildings not only addresses heat stress but also contributes significantly to the
broader realm of urban sustainability. This strategic emphasis advocates for a harmonious coexistence
between urban development and ecological integrity, fostering environments that epitomize resilience
and sustainability. The significance of community-centric approaches is underscored, emphasizing
active community participation in the resilience planning process. Through participatory processes,
workshops, and inclusive decision-making, local communities become empowered stakeholders,
ensuring that resilience strategies align with their unique cultural, social, and economic contexts. This
participatory approach fosters a collective sense of responsibility and ownership, thereby
strengthening the social fabric of urban communities. The imperative for prioritizing early warning
systems in future planning is highlighted, emphasizing the development and enhancement of
comprehensive, multi-hazard systems. Integration of diverse climate-related risks into a unified
framework facilitates timely and targeted responses, enabling proactive management and mitigation.
This strategic focus empowers both communities and authorities to effectively navigate the
challenges posed by extreme heat events. Integral to resilience planning, capacity building, and
education initiatives emerge as critical components for Zambia. Equipping communities with the
requisite knowledge and skills to respond to extreme heat events significantly enhances their adaptive
capacity and this is critical for Zambia. Educational campaigns, training programs, and community
workshops not only impart practical skills but also foster a culture of resilience and self-sufficiency.
Finally, Zambia can benefit more in future resilience planning by integrating nature-based solutions,
encompassing urban green spaces, cool pavements, and green roofs. Beyond contributing to
temperature regulation, these solutions enhance overall urban well-being. Emphasis on the ecological,
social, and economic benefits of these interventions ensures their enduring viability and scalability.
In essence, this review advocates for a holistic and integrated approach to urban resilience,
recognizing the interconnected nature of strategies, challenges, and community dynamics. By
embracing these multifaceted considerations, Zambia’s cities can navigate the complexities of
extreme heat events, working towards the realization of sustainable, resilient, and habitable urban
environments.
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