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Abstract The growing trends of urbanization and climate change have increased
urban heat exposure and challenges in the past few decades. Extreme heat condi-
tions have become more common in the past few years, with climatic changes and
extremes becoming more evident in the future. Even if the world can make progress
on mitigating climate change by drastically reducing the emission of Greenhouse
Gases (GHGs), these trends are projected to continue in the coming decades. This
chapter first discusses natural- and human-made drives of extreme urban heat events.
We then highlight major urban heat adaptation and mitigation measures and strategies
that are explored in this volume. We argue that mitigation measures have received
more attention in science and policy circles, and a more balanced approach is needed
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to strengthen the adaptive capacity of communities. For this purpose, it is essential
to adopt systemic approaches that are facilitated by decision-support tools enabled
by advances in information and communication technologies and big data analytics.
Such systemic approaches would also help promote justice in the context of urban
heat adaptation and mitigation.

Keywords Urban heat - Climate change - Mitigation - Adaptation - Justice -
Urbanization

1 The Urgency of Urban Heat Adaptation and Mitigation
and the Contribution of This Volume

Urban heat challenges are products of the combination of extreme heat conditions
and the urban heat island effect. Extreme heat conditions have become more common
in the past few years, with the climatic changes becoming more evident with every
passing year (He et al., 2023). According to the World Meteorological Organization
(WMO), the past eight years have been the warmest years on record, with 2016, 2019,
and 2020 being the top three (WMO, 2023). Even if the world can make progress
on mitigating climate change by drastically reducing the emission of Greenhouse
Gases (GHGs), these trends are projected to continue in the coming decades due
to the historical emissions (IPCC, 2023). Indeed, the recent synthesis report of the
Intergovernmental Panel on Climate Change (IPCC) makes it clear that extreme
heat events can occur even at low global warming levels (IPCC, 2023). Needless
to mention that under some future climate scenarios, the average temperatures can
exceed 5° beyond the pre-industrial levels, with enormous consequences for the
ecosystem, economy, infrastructure, and human health and well-being (IPCC, 2023).

In addition to climate change, the urban heat island effect is a key driver of extreme
urban heat. It is a condition when temperatures in urban areas are higher than in the
surrounding rural areas. Various factors, such as the physical design of cities, the
albedo of urban surfaces, the type of materials used, the amount of heat exhaust from
automobiles and air conditioners, etc., contribute to the urban heat island effect.
Urban heat is not only limited to the Urban Heat Island (UHI). It includes several
other factors, like humidity, air pollutants, and combined effects of atmospheric
factors.

It is evident that measures aimed at addressing extreme urban heat challenges
should address issues related to climate-induced extreme heat events as well as those
associated with the urban heat island effect. The key point to keep in mind is, however,
that the window of opportunity to take action in urban areas is narrow and will close
in the coming decades. Currently, about 56% of the world’s population lives in urban
areas, and this share is expected to reach approximately 68% by 2050 and always
keep in mind that the surface covered by cities is only 3% (UN, 2018). Most of the
future world urban population growth will occur in the developing countries of Africa
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and Asia. The way these new urban settlements are going to be built will have major
implications for addressing urban heat issues. It is essential to consider urban heat
mitigation and adaptation strategies throughout different stages of urban planning,
design, and management in both new and existing cities. Such strategies can provide
multiple co-benefits in terms of reducing health risks and quality of life, ensuring
better environmental quality, minimizing infrastructure damage, and reducing socio-
economic inequalities (Sharifi, 2022; Sharifi et al., 2021). In addition, given the tight
nexus between urban heat and energy consumption, measures aimed at addressing
urban heat challenges will also provide co-benefits and synergies for climate change
mitigation (i.e., reducing sources and/or enhancing sinks of emissions) (Lwasa et al.,
2022; Sharifi, 2021).

This volume advances the knowledge of urban heat mitigation and adaptation
strategies by offering new insights into “Concepts, Theories, and Trends” (Part 1),
“Mitigation and Adaptation Strategies” (Part II), and “Policies” (Part III). Figure 1
shows that various issues and measures related to mitigation and adaptation have been
addressed throughout the volume. The dominant measures are related to green infras-
tructure (e.g., ponds, green walls, roofs, urban greenery, vegetation, etc.), urban plan-
ning and design (urbanization patterns, street canyon design, shading environment,
courtyards, land use planning, etc.). These are mainly related to mitigating urban
heat risk. However, they could also contribute to urban heat adaptation. Regarding
the latter, it can be observed that issues related to justice and vulnerable groups are
also covered in the volume. However, they have received relatively less attention
despite the urgency of taking action to address such inequalities in cities.
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Fig. 1 The main thematic issues that are addressed throughout the volume (Source The Authors)



300 A. Sharifi et al.

2 The Way Forward

A recent study by He et al. (2023) has highlighted the thematic focus of the literature
on urban heat adaptation and mitigation. The key thematic focus areas covered by
the existing literature are shown in Fig. 2. Comparing Figs. 1 and 2 shows that this
volume has covered most of the popular research themes. More specifically, issues
related to urbanization and implications for land surface temperature and urban heat
island effect, green and blue infrastructure for urban heat adaptation and mitigation,
and design measures for improving outdoor thermal comfort are common between
the two figures. The two figures also show that issues related to adaptation, health, and
vulnerability have received relatively less attention from the scientific community.
While understanding the physical and climatological drivers of urban heat and
exploring the effectiveness of different mitigation strategies is essential to address
the issue, it can be argued that already a good amount of knowledge on these issues
exists that can guide action plans. More research, however, is needed to address
the implications of urban heat adaptation/mitigation measures for other urban issues
such as justice, air quality, and vulnerability. Figure 3 indicates that some of these
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Fig. 2 Major issues addressed in the literature on urban heat (He et al., 2023)
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Fig. 3 Major policy-related issues addressed in Part III of volume

issues have been addressed in Part III of this volume, which is focused on policies.
However, more work is needed to understand better what models should be promoted
to develop effective, efficient, and just urban heat adaptation and mitigation strategies.
Finally, as also emphasized in He et al. (2023), the existing research landscape is
unbalanced, with mitigation receiving more attention. More systemic approaches
that allow balanced attention to mitigation and adaptation are, therefore, needed.
The advances in modeling and big data analytics offer opportunities to promote
more systemic approaches and should be further explored in future studies.

Finally, the framework of climate-resilient development should be considered. It
combines strategies to adapt to climate change with actions to reduce greenhouse
gas emissions to support sustainable development for everyone. This means reducing
exposure and vulnerability to climate hazards, cutting back greenhouse gas emissions
and conserving biodiversity are given the highest priorities in everyday decision-
making and policies on all aspects of society, including energy, industry, health,
water, food, urban development, housing, and transport and is mostly required and
demanded in urban areas. It is about successfully navigating the complex interactions
between these different systems so that action in one area does not have adverse
effects elsewhere and opportunities are harnessed to accelerate progress toward a
safer and fairer world (IPCC, 2023).

Climate Resilient Development isn’t achieved with a single decision or action. It is
the result of all of the choices we make about climate risk reduction, emissions reduc-
tion, and sustainable development on a daily basis. New scientific evidence shows
that addressing the risks and impacts of climate change successfully involves a more
diverse set of actors than previously thought—it not just policy-makers but everyone
in government, civil society, and the private sector (IPCC, 2023). Lastly, we hope
this volume is a suitable collection for urban sustainability research, providing new
knowledge, capacity, and case study examples for cooling city concepts, strategies,
and policies.
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