the heat islands

The Heat Islands: Understanding Urban Heat and Its Impact

the heat islands phenomenon is a fascinating yet concerning aspect of urban environments that many
people experience daily without fully realizing it. Essentially, heat islands refer to urban or metropolitan
areas that are significantly warmer than their surrounding rural regions. This temperature difference
arises primarily due to human activities and the built environment, which absorb and retain heat more
than natural landscapes. As cities continue to grow, understanding the causes, effects, and solutions
for heat islands becomes increasingly crucial for urban planning, public health, and environmental

sustainability.

What Exactly Are The Heat Islands?

The heat islands effect, often called Urban Heat Islands (UHI), describes the localized warming
observed in cities compared to the adjacent countryside. This temperature disparity can range from a
few degrees to as much as 7°F (4°C) or higher during the day, and sometimes even more pronounced
at night. The primary driver behind this phenomenon is the replacement of natural land cover—like
forests, grasslands, and wetlands—with dense concentrations of pavement, buildings, and other

infrastructure that absorb and trap heat.

How Do Heat Islands Form<?

Several factors contribute to the formation of heat islands:

- **Absorption of Solar Radiation:** Materials like asphalt and concrete absorb a substantial amount of

the sun’s energy during the day, which is then radiated back as heat.



- **Reduced Vegetation:** Trees and plants provide shade and facilitate evapotranspiration, a natural
cooling process. Urban areas often lack sufficient green spaces, leading to higher surface
temperatures.

- **Waste Heat from Human Activities:** Vehicles, air conditioning units, factories, and other sources
emit heat as a byproduct, contributing to the overall warmth.

- **Building Geometry:** Tall buildings and narrow streets can trap heat and reduce airflow, preventing

heat from dissipating efficiently.

The Environmental and Health Impacts of Heat Islands

Living in or near heat islands can have several direct and indirect consequences, affecting both the

environment and human well-being.

Increased Energy Consumption

As temperatures rise in urban areas, the demand for air conditioning soars. This increased electricity
use not only leads to higher utility bills but also strains power grids, especially during peak summer
months. The greater reliance on energy often results in more greenhouse gas emissions, perpetuating

the cycle of global warming.

Health Risks and Vulnerabilities

The heat islands effect exacerbates heat-related illnesses, such as heat exhaustion and heat stroke,
particularly among vulnerable populations like the elderly, children, and those with pre-existing health
conditions. Higher nighttime temperatures reduce the body’s ability to cool down, increasing the risk of
severe health issues. Additionally, heat islands can worsen air quality by raising ozone levels, which

aggravates respiratory problems like asthma.



Impact on Local Ecosystems

Urban heat islands alter local ecosystems by affecting plant and animal life. Some species may
struggle to survive in elevated temperatures, while others, such as pests, may thrive, disrupting
ecological balances. Moreover, the increased heat can influence water bodies in cities, leading to

thermal pollution which harms aquatic life.

Strategies to Mitigate the Effects of Heat Islands

Combating the heat islands effect requires a combination of thoughtful urban planning, innovative

technology, and community involvement. Here are some key approaches cities are adopting:

Increasing Urban Green Spaces

Planting more trees and creating parks, green roofs, and community gardens can significantly cool
down urban areas. Vegetation not only provides shade but also cools the air through
evapotranspiration. Cities like Singapore and New York have integrated extensive greenery into their

urban design to combat rising temperatures.

Cool Roofs and Pavements

Using reflective or light-colored materials for roofs and pavements helps reduce heat absorption.
These "cool surfaces" reflect more sunlight and absorb less heat, lowering surface temperatures and,

consequently, the surrounding air temperature.



Smart Urban Design

Adjusting building layouts and street orientations to improve airflow can help dissipate trapped heat.

Incorporating water features such as fountains and ponds also assists in cooling through evaporation.

Energy Efficiency and Renewable Energy

Reducing waste heat emissions by improving energy efficiency in buildings and transitioning to
renewable energy sources can lessen the contribution to urban heat. Encouraging the use of electric

vehicles and enhancing public transportation options also play a role.

The Role of Technology in Monitoring Heat Islands

Modern technology enables better understanding and management of heat islands. Satellite imagery,
thermal sensors, and geographic information systems (GIS) allow researchers and city planners to
map temperature variations accurately. This data supports targeted interventions, ensuring resources

are allocated efficiently to areas most affected by heat.

Community Engagement and Awareness

Educating residents about heat islands and their impacts empowers communities to take action.
Simple measures like planting trees, reducing energy use during peak heat hours, and supporting local
green initiatives contribute to mitigating the effects. Public participation also encourages policymakers

to prioritize sustainable urban development.

The phenomenon of the heat islands highlights the complex relationship between urbanization and the

environment. By recognizing the causes and consequences of these localized temperature increases,



cities can adopt innovative and effective solutions to create cooler, healthier, and more livable spaces

for everyone.

Frequently Asked Questions

What is a heat island effect?

The heat island effect refers to urban or metropolitan areas that experience significantly higher
temperatures than their rural surroundings due to human activities, dense infrastructure, and limited

vegetation.

What causes heat islands?

Heat islands are primarily caused by the replacement of natural land cover with buildings, roads, and
other infrastructure that absorb and retain heat, along with waste heat from vehicles, air conditioners,

and industrial processes.

How do heat islands impact the environment?

Heat islands increase energy consumption, elevate emissions of air pollutants and greenhouse gases,

contribute to heat-related illnesses, and negatively affect local ecosystems and water quality.

What are some common signs of a heat island in a city?

Signs include higher temperatures in urban centers compared to surrounding rural areas, increased air

pollution, more frequent heatwaves, and greater use of air conditioning.

How can cities reduce the heat island effect?

Cities can reduce heat islands by increasing urban greenery, using reflective building materials,

implementing green roofs, enhancing ventilation, and promoting sustainable urban planning.



What role do green roofs play in mitigating heat islands?

Green roofs help mitigate heat islands by providing vegetation that cools the air through

evapotranspiration, reduces heat absorption by buildings, and improves insulation.

Are heat islands linked to climate change?

While heat islands are a local phenomenon caused by urbanization, they can exacerbate the impacts
of global climate change by increasing urban temperatures and energy demand, thereby contributing to

higher greenhouse gas emissions.

How does the heat island effect affect public health?

Heat islands can increase the risk of heat-related illnesses such as heat stroke and dehydration,
especially among vulnerable populations like the elderly and children, due to higher urban

temperatures and poorer air quality.

Additional Resources

The Heat Islands: Unraveling the Urban Temperature Phenomenon

the heat islands phenomenon has become an increasingly critical subject in urban climatology and
environmental science. As cities expand and densify, this localized warming effect poses significant
challenges not only for environmental sustainability but also for public health, energy consumption, and
urban planning. Understanding the dynamics behind heat islands, their causes, and mitigation
strategies is essential for policymakers, architects, and community planners aiming to create more

resilient urban environments.

Understanding the Heat Island Effect



The heat islands, also known as urban heat islands (UHIs), refer to urban or metropolitan areas that
experience significantly higher temperatures than their surrounding rural counterparts. This temperature
disparity arises primarily from human activities and the built environment, which alter the natural

landscape and affect the way heat is absorbed, stored, and released.

In practical terms, urban areas can be 1 to 7 degrees Celsius warmer than nearby rural zones. The
intensity of this effect varies depending on factors such as city size, geographic location, vegetation
cover, and the materials used in construction. This temperature difference is most noticeable during
the night when rural areas cool down faster due to natural land cover, whereas cities retain heat owing

to their infrastructure.

Causes of Urban Heat Islands

Several factors contribute to the formation of heat islands, often interacting in complex ways:

» Surface Materials: Concrete, asphalt, and other dark materials commonly used in urban
infrastructure absorb and retain solar radiation more efficiently than natural surfaces like soil or

vegetation. This leads to higher surface temperatures.

* Reduced Vegetation: Trees and plants provide shade and facilitate evapotranspiration, a natural

cooling process. Urban areas frequently lack sufficient green spaces, reducing this cooling effect.

* Waste Heat Emissions: Vehicles, industrial processes, air conditioning units, and other human

activities release heat into the environment, further elevating urban temperatures.

e Building Geometry: High-density construction traps heat within urban canyons formed by tall

buildings and narrow streets, limiting airflow and heat dissipation.



Measuring and Mapping Heat Islands

Advanced technologies, including satellite remote sensing and ground-based temperature monitoring,
have enabled detailed mapping of heat islands. Thermal imaging provides spatial data on surface
temperatures, while meteorological stations offer insights into air temperature variations across urban

landscapes.
For instance, NASA’s Landsat satellites have been instrumental in capturing thermal data that reveal

hotspots within cities worldwide. Such data are crucial for identifying vulnerable neighborhoods and

prioritizing intervention strategies.

Impacts of Heat Islands on Urban Environments

The consequences of heat islands extend beyond mere temperature increases, influencing multiple

facets of urban life:

Public Health Concerns

Elevated temperatures in urban heat islands exacerbate heat-related illnesses, including heat
exhaustion and heat stroke, particularly among vulnerable populations such as the elderly, children,
and those with pre-existing health conditions. Studies have linked heat islands to increased mortality

during heatwaves, underscoring the need for adaptive public health measures.

Energy Consumption and Economic Costs

Higher urban temperatures increase demand for air conditioning, leading to greater electricity

consumption. The resultant spike in energy use not only raises utility costs for residents and



businesses but also intensifies greenhouse gas emissions, thereby contributing to climate change.

Environmental and Ecological Effects

Heat islands can alter local weather patterns, increasing the frequency and intensity of thunderstorms
in some areas. Moreover, the elevated temperatures can stress urban flora and fauna, reduce air

quality by increasing ozone formation, and exacerbate drought conditions.

Strategies for Mitigating Urban Heat Islands

Addressing the heat islands requires multi-disciplinary approaches that integrate urban planning,

architecture, and environmental management.

Increasing Urban Greenery

Enhancing vegetation cover through parks, green roofs, and street trees is among the most effective
mitigation techniques. Plants provide shade and promote evapotranspiration, directly cooling the air

and surfaces.

Adopting Cool Roofs and Pavements

Reflective materials with high albedo can significantly reduce heat absorption. Cool roofs,
characterized by light-colored or reflective coatings, decrease rooftop temperatures, while permeable

pavements allow water infiltration and reduce surface heat.



Urban Design for Better Airflow

Designing cities to improve ventilation can help dissipate heat. This involves strategic placement of

buildings, creating open spaces, and aligning streets with prevailing wind directions.

Waste Heat Reduction

Implementing energy-efficient technologies, promoting public transportation, and encouraging the use

of renewable energy sources can reduce anthropogenic heat emissions.

Case Studies and Global Perspectives

Cities around the globe are experiencing the heat island effect with varying degrees of severity and are

responding accordingly.

New York City

New York’s extensive urban canopy and high-density development have led to notable heat island
effects. The city has launched initiatives such as the NYC Cool Roof program, which covers rooftops

with reflective materials, and the MillionTreesNYC campaign aimed at increasing urban tree cover.

Tokyo

Tokyo, one of the world’s largest megacities, faces intense heat island challenges. In response, the

city promotes green spaces, reflective building materials, and the reduction of waste heat from vehicles



and industry.

Developing Cities

Rapid urbanization in developing countries often leads to exacerbated heat island effects due to
unplanned growth and limited green infrastructure. Cities like Mumbai and Lagos are now prioritizing

sustainable urban development to combat rising temperatures.

The Future of Urban Heat Island Research and Policy

Ongoing research focuses on refining models that predict heat island intensity under different climate
scenarios and urban growth patterns. Integration of smart city technologies, such as sensor networks

for real-time temperature monitoring, holds promise for adaptive management.
Cities worldwide are increasingly recognizing the imperative to incorporate heat island mitigation into
broader climate action plans. This includes cross-sector collaboration among urban planners,

environmental scientists, public health officials, and community stakeholders.

Ultimately, understanding and addressing the heat islands phenomenon is pivotal for fostering urban

environments that are not only livable but also resilient in the face of a warming planet.
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suburban areas that are significantly warmer than their surroundings. Traditional, highly absorptive
construction materials and a lack of effective landscaping are their main causes. Heat island
problems, in terms of increased energy consumption, reduced air quality and effects on human
health and mortality, are becoming more pressing as cities continue to grow and sprawl. This
comprehensive book brings together the latest information about heat islands and their mitigation.
The book describes how heat islands are formed, what problems they cause, which technologies
mitigate heat island effects and what policies and actions can be taken to cool communities.
Internationally renowned expert Lisa Gartland offers a comprehensive source of information for
turning heat islands into cool communities. The author includes sections on cool roofing and cool
paving, explains their benefits in detail and provides practical guidelines for their selection and
installation. The book also reviews how and why to incorporate trees and vegetation around
buildings, in parking lots and on green roofs.

the heat islands: City Heat Islands Brook Clearwater, Al, 2025-02-21 City Heat Islands
explores the growing problem of urban heat islands (UHIs), where cities experience significantly
higher temperatures than surrounding areas. This book investigates the causes behind this
phenomenon, such as dark surfaces absorbing solar radiation and reduced vegetation cover, and its
far-reaching consequences on public health, energy consumption, and air quality. Did you know that
lower-income communities often suffer disproportionately from the adverse health effects of UHIs?
The book emphasizes the need for proactive interventions to build climate-resilient cities. The book
uniquely integrates urban planning, architectural design, and policy initiatives to offer practical
solutions for mitigating the UHI effect. It presents strategies like increasing urban vegetation with
green roofs and using reflective materials to reduce solar absorption. Case studies from cities
worldwide showcase successful implementations of these strategies. The book progresses by first
establishing the fundamentals of UHIs, then delving into mitigation strategies, and finally presenting
real-world examples, making it a valuable resource for anyone interested in creating sustainable
urban environments.

the heat islands: Controlling Summer Heat Islands , 1989

the heat islands: Urban Heat Island (UHI) Mitigation Napoleon Enteria, Matteos
Santamouris, Ursula Eicker, 2020-12-14 This book discusses the concepts and technologies
associated with the mitigation of urban heat islands (UHIs) that are applicable in hot and humid
regions. It presents several city case studies on how UHIs can be reduced in various areas to provide
readers, researchers, and policymakers with insights into the concepts and technologies that should
be considered when planning and constructing urban centres and buildings. The rapid development
of urban areas in hot and humid regions has led to an increase in urban temperatures, a decrease in
ventilation in buildings, and a transformation of the once green outdoor environment into areas full
of solar-energy-absorbing concrete and asphalt. This situation has increased the discomfort of
people living in these areas regardless of whether they occupy concrete structures. This is because
indoor and outdoor air quality have both suffered from urbanisation. The development of urban
areas has also increased energy consumption so that the occupants of buildings can enjoy indoor
thermal comfort and air quality that they need via air conditioning systems. This book offers
solutions to the recent increase in the number of heat islands in hot and humid regions.

the heat islands: Adaptation Measures for Urban Heat Islands Hideki Takebayashi,
Masakazu Moriyama, 2020-03-20 Adaptation Measures for Urban Heat Islands helps the reader
understand the relative performance of these adaptation measures, methods and analysis relating to
their creation and maintenance, evaluation methods, and the role of policy and governance in
implementing them. A suite of case studies is included on these urban or metropolitan areas that are
significantly warmer than their surrounding rural areas due to human activities. In recent years, a
suite of adaptation measures have been developed to mitigate the urban heat island phenomena. -
Provides a range of concrete implementation methods - Assesses relative performance of adaptation
measures and countermeasure technologies - Establishes methods for human thermal environmental
interventions - Reviews adaptation cities selected for excellent energy performance and thermal



comfort indicators

the heat islands: Urban Form and Urban Heat Island Youpeng Lu, 2025-03-24 This book
provides a comprehensive exploration of the spatial patterns, drivers, mechanisms and management
strategies associated with urban heat islands (UHI). It presents new insights into how urban form
shapes the thermal environment of cities, shedding light on previously unexplored aspects of UHI
dynamics and urban cooling strategies. The key features of this book include: 1. Comprehensive
coverage of the influence of urban form on UHI intensity, from spatial patterns to regulatory
strategies. 2. Practical implications and recommendations for urban planning and policy formulation
to mitigate UHI effects and enhance urban sustainability. Written for researchers, urban planners,
policymakers and environmental practitioners, this book provides valuable insights into
understanding and addressing the challenges posed by UHI in rapidly urbanising environments. It is
suitable for advanced graduate level courses in urban studies, environmental science and
geography.

the heat islands: Urban Heat Islands Yves Earhart, Al, 2025-01-11 Urban Heat Islands explores
the critical phenomenon of metropolitan areas becoming significantly warmer than their rural
surroundings, presenting a comprehensive analysis of how modern cities create distinct
microclimates that can be up to 7A°C warmer than surrounding areas. The book weaves together
insights from climate science, urban planning, and public health research to examine how building
materials, city layouts, and human activity patterns contribute to heat accumulation in urban
environments. The narrative progresses logically from foundational concepts to practical
applications, examining three core themes: the physical processes driving urban heat island
formation, their measurable impacts on public health and infrastructure, and evidence-based
strategies for mitigation. Through detailed case studies from cities like Tokyo, Phoenix, and London,
readers gain concrete understanding of both challenges and successful interventions. The book's
approach is particularly valuable in its use of thermal mapping data, satellite imagery, and
ground-level measurements to illustrate key concepts. This interdisciplinary work stands out for its
practical, solution-oriented focus while maintaining scientific rigor. Drawing from multiple sources,
including NASA and the World Meteorological Organization, it presents a compelling argument that
urban heat islands represent a complex challenge requiring integrated solutions. The book expertly
bridges the gap between theoretical understanding and practical application, making it an essential
resource for urban planners, policy makers, and environmental scientists working to create more
sustainable and livable cities.

the heat islands: Urban Climate Change and Heat Islands Riccardo Paolini, Mattheos
Santamouris, 2022-11-14 Urban Climate Change and Heat Islands: Characterization, Impacts, and
Mitigation serves as a go to reference for a foundational understanding of urban-climate drivers and
impacts. Through the book's comprehensive chapters, the authors help readers identify problems
associated with urban climate change, along with potential solutions. Global case studies are
included and presented in a way in which they become globally relevant to any urban or intra-urban
environment. The authors call on their extensive experience to present and explore methodologies
and approaches to quantifying urban-heat mitigation measures in a clear manner, focusing on heat
islands, urban overheating and effects on air quality. - Includes global case studies that demonstrate
how to design and implement urban-heat mitigation measures that are area-specific and effective,
under both current climate and future conditions - Provides an overview of urban parameterizations
in models leading to an improved understating of intra-urban climate variability drivers - Assesses
potential heat and air-quality health impacts of excessive heat events and changes in local urban
climates

the heat islands: Pavement Materials for Heat Island Mitigation Hui Li, 2015-08-19 About 90
percent of this excessive heat is due to buildings and pavements that absorb and store solar heat
(According to the Green Buildings Council). The only reference that focuses specifically on
pavements, Pavement Materials for Heat Island Mitigation: Design and Management Strategies
explores different advanced paving materials, their properties, and their associated advantages and




disadvantages. Relevant properties of pavement materials (e.g. albedo, permeability, thermal
conductivity, heat capacity and evaporation rate) are measured in many cases using newly
developed methods. - Includes experimental methods for testing different types of pavements
materials - Identifies different cool pavement strategies with their advantages and associated
disadvantages - Design and construct local microclimate models to evaluate and validate different
cool pavement materials in different climate regions

the heat islands: The Urban Heat Island lain D. Stewart, Gerald Mills, 2021-05-25 The Urban
Heat Island (UHI) is an area of growing interest for many people studying the urban environment
and local/global climate change. The UHI has been scientifically studied for 200 years and, although
it is an apparently simple phenomenon, there is considerable confusion around the different types of
UHI and their assessment. The Urban Heat Island—A Guidebook provides simple instructions for
measuring and analysing the phenomenon, as well as greater context for defining the UHI and the
impacts it can have. Readers will be empowered to work within a set of guidelines that enable direct
comparison of UHI effects across diverse settings, while informing a wide range of climate
mitigation and adaptation programs to modify human behaviour and the built form. This opens the
door to true global assessments of local climate change in cities. Urban planning and design
strategies can then be evaluated for their effectiveness at mitigating these changes. - Covers both
on-surface and near-surface, or canopy, measurements and impacts of Urban Heat Islands (UHI) -
Provides a set of best practices and guidelines for UHI observation and analysis - Includes both
conceptual overviews and practical instructions for a wide range of uses

the heat islands: URBAN HEAT ISLAND loana Herbel, 2020-09-15 The expansion without
precedent of city boundaries determined the modification of the climatic conditions inside urban
areas, with a direct impact on the environment and the population. Urban development implies
fundamental changes in the natural setting, generating significant differences between the urban
environment and the nearby areas in terms of meteorological parameters, air quality, and energy
balance. Over the last decades, cities worldwide have experienced accelerated development,
urbanization being one of the most important dimensions of global change. In Eastern Europe,
another important matter is the forced industrialization from the communist era which lead to a
complex process of urban change. This change influenced the urban climate of post-socialist cities.
In such cities, the urban landscape was radically transformed with the emergence of over-sized
production units and “dormitory neighborhoods” meant to accommodate their personnel. The
replacement of natural surfaces with the built, impervious ones (with distinct caloric properties and
lower cooling rates), is known as one of the main factors that generate the urban heat island effect.
The topic of this book refers, therefore, to the urban heat island (UHI), as an example of climate
change of anthropic origin, and to its atmospheric, biologic and economic impact (Yow 2007). The
UHI phenomenon implies a temperature difference between the densely built urban areas and the
nearby rural ones.

the heat islands: Energy and Climate in the Urban Built Environment M. Santamouris,
2013-06-17 Both the number and percentage of people living in urban areas is growing rapidly. Up
to half of the world's population is expected to be living in a city by the end of the century and there
are over 170 cities in the world with populations over a million. Cities have a huge impact on the
local climate and require vast quantities of energy to keep them functioning. The urban environment
in turn has a big impact on the performance and needs of buildings. The size, scale and mechanism
of these interactions is poorly understood and strategies to mitigate them are rarely implemented.
This is the first comprehensive book to address these questions. It arises out of a programme of
work (POLISTUDIES) carried out for the Save programme of the European Commission. Chapters
describe not only the main problems encountered such as the heat island and canyon effects, but
also a range of design solutions that can be adopted both to improve the energy performance and
indoor air quality of individual buildings and to look at aspects of urban design that can reduce these
climatic effects. The book concludes with some examples of innovative urban bioclimatic buildings.
The project was co-ordinated by Professor Mat Santamouris from the University of Athens who is




also the editor of the book. Other contributions are from the University of Thessaloniki, Greece,
ENTPE, Lyons, France and the University of Stuttgart, Germany.

the heat islands: Global Urban Heat Island Mitigation Ansar Khan, Hashem Akbari,
Francesco Fiorito, Sk Mithun, Dev Niyogi, 2022-06-15 Global Urban Heat Island Mitigation provides
a comprehensive picture of global UHI micro-thermal interaction in different built environments.
The book explains physical principles and how to moderate undesirable consequences of swift and
haphazard urban development to create more sustainable and resilient cities. Sections provide
extensive discussion on numerous UHI mitigation technologies and their effectiveness in cities
around the globe. In addition, the book proposes novel UHI mitigation technologies and strategies
while also assessing the effectiveness and suitability of UHI mitigation interventions in various
climates and urban forms. - Adopts a multidisciplinary approach, bridging theoretical and applied
urban climatology with urban heat mitigation - Compiles disparate urban climate research concepts
and technologies into a coherent framework - Includes contributions from leaders in fields from
around the globe

the heat islands: Remapping Urban Heat Island Atlases in Regenerative Cities Abusaada,
Hisham, Elshater, Abeer, Khalifa, Marwa, 2022-06-17 In the past decades, protecting the urban
environment in the face of environmentalism and environmental rights has become crucial to saving
the planet from the dangers of the rapid urban development of new cities and societies. Air
temperature is one of the factors influenced by climate change and contemporary city morphology
that lacks compact city features. Contemporary cities have taken on global paradigms, adopting
open-fabric, multiple, and ultrahigh residential towers and superhuman-scale spaces at the level of
squares and public parks. This type of planning results in a radical thermal transformation not only
in the movement and transportation network, but also in all public spaces and their external spaces.
It is essential to understand the dimensions and principles of urban planning and design in
conjunction with the competence of environmental design to reduce the impact of the urban heat
island (UHI) phenomenon. Remapping Urban Heat Island Atlases in Regenerative Cities focuses on
public health and wellbeing, decent work and economic growth, sustainable cities and societies, and
climate action. It presents atlases of UHI-based digital techniques and methods of modelling as well
as the use of these atlases, mapping, and models in exploring the placemaking problems in the new
cities. Covering topics such as artificial intelligence, pedestrian density mapping, and urban heat
island mitigation, this premier reference source is a critical resource for architects, city planners,
urban planners, city officials, government officials, policymakers, non-profit organizations,
politicians, engineers, libraries, students and educators of higher education, researchers, and
academicians.

the heat islands: Counteracting Urban Heat Island Effects in a Global Climate Change
Scenario Francesco Musco, 2016-08-30 Urban heat islands are a new type of microclimatic
phenomenon that causes a significant increase in the temperature of cities compared to surrounding
areas. The phenomenon has been enforced by the current trend towards climate change. Although
experts consider urban heat islands an urgent European Union public health concern, there are too
few policies that address it. The EU carried out a project to learn more about this phenomenon
through pilot initiatives. The pilots included feasibility studies and strategies for appropriately
altering planning rules and governance to tackle the problem of urban heat islands. The pilots were
carried out in eight metropolitan areas: Bologna/Modena, Budapest, Ljubljana, Lodz, Prague,
Stuttgart, Venice/Padova, and Vienna. The feasibility studies carried out in these pilot areas focused
on the specific morphology of EU urban areas, which are often characterised by the presence of
historical old towns.

the heat islands: Urban Heat Island Modeling for Tropical Climates Ansar Khan, Soumendu
Chatterjee, Yupeng Wang, 2020-11-17 Urban Heat Island Modeling for Tropical Climates takes into
account the different urban physics in tropical environments, presenting a way of UHI scaling for
tropical cities. Topics include measuring, modeling and proper mitigation strategies, which account
for the surface energy balance of tropics. Tropical cities are more susceptible to the effects of



projected global warming because of conditions in tropical climates and the rapid growth of so many
cities in this zone. The need for research on measuring, modeling and mitigation of UHI effects in
tropical cities is of growing importance. This book walks through the basics of Urban Heat Islands,
including causes, measurement and analysis then expands upon issues as well as the novel
techniques that can be used to address issues specific to the region. - Reviews topics related to
understanding the fundamentals of modeling and impacts of urban heat islands - Covers many
techniques, from remote sensing, to numerical modeling and then applying them to urban climate
studies in general, and in tropical cities - Describes the scaling of urban heat islands based on
long-term seasonal thermal parameters as feature-based classification systems using a probabilistic
and fuzzy logic approach, unlike local climate zones (LCZs)

the heat islands: Designing High-Density Cities Edward Ng, 2010 Compact living is sustainable
living. High-density cities can support closer amenities, encourage reduced trip lengths and the use
of public transport and therefore reduce transport energy costs and carbon emissions. High-density
planning also helps to control the spread of urban suburbs into open lands, improves efficiency in
urban infrastructure and services, and results in environmental improvements that support higher
quality of life in cities. Encouraging, even requiring, higher density urban development is a major
policy and a central principle of growth management programmes used by planners around the
world. However, such density creates design challenges and problems. A collection of experts in
each of the related architectural and planning areas examines these environmental and social issues,
and argues that high-density cities are a sustainable solution. It will be essential reading for anyone
with an interest in sustainable urban development.

the heat islands: Environmental Design of Urban Buildings Mat Santamouris, 2013 The
importance of an integrated approach in urban design is becoming increasingly apparent. This book
explains how to overcome related challenges in environmental design of urban buildings and offers
guidance on the use of new materials and techniques and the integration of new philosophies.
Supported by the EC's SAVE 13 programme, Environmental Design of Urban Buildings includes
contributions from experts at the National and Kapodistrian University of Athens, Greece, the
Hellenic Open University, Greece, Cambridge Architectural Research, UK and REHVA/University of
Ljubljana, Slovenia. A free CD-ROM containing multi-media software tools and climatic data
accompanies the book. CONTENTS Environmental Urban Design * Architectural Design, Passive
Environmental and Building Engineering Systems * Environmental Issues of Building Design *
Sustainable Design, Construction and Operation * Intelligent Controls and Advanced Building
Management Systems * Urban Building Climatology * Heat and Mass Transfer Phenomena in Urban
Buildings * Applied Lighting Technologies for Urban Buildings * Case Studies * Guidelines to
Integrate Energy Conservation * Indoor Air Quality * Applied Energy and Resources Management in
the Urban Environment * Economic Methodologies * Integrated Building Design * Bibliography,
Index Published with SAVE

the heat islands: Advances in Urban Engineering and Management Science Volume 2
Rashwan Khalil, Jun Yang, 2022-12-12 Advances in Urban Engineering and Management Science
contains the selected papers resulting from the 2022 3rd International Conference on Urban
Engineering and Management Science (ICUEMS 2022). Covering a wide range of topics, the
Proceedings of ICUEMS 2022 presents the latest developments in: (i) Architecture and Urban
Planning (Architectural design and its theory, Urban planning and design, Building technology
science, Urban protection and regeneration, Urban development strategy, Ecological construction
and intelligent control, Sustainable infrastructure); (ii) Logistics and supply chain management
(Warehousing and distribution, Logistics outsourcing, Logistics automation, Production and material
flow, Supply chain management technology, Supply chain risk management, Global service supply
chain management, Supply Chain Planning and Inventory Management, Coordination and
collaboration of supply chain networks, Governance and regulatory aspects affecting supply chain
management); (iii) Urban traffic management (Smart grid management, Belt and Road Development,
Intelligent traffic analysis and planning management, Big data and transportation management). The



Proceedings of ICUEMS 2022 will be useful to professionals, academics, and Ph.D. students
interested in the above-mentioned fields. Emphasis was put on basic methodologies, scientific
development and engineering applications. ICUEMS 2022 is to provide a platform for experts,
scholars, engineers and technical researchers engaged in the related fields of urban engineering
management to share scientific research achievements and cutting-edge technologies, understand
academic development trends, broaden research ideas, strengthen academic research and
discussion, and promote the industrialization cooperation of academic achievements. Experts,
scholars, business people and other relevant personnel from universities and research institutions at
home and abroad are cordially invited to attend and exchange.

the heat islands: The Palgrave Encyclopedia of Urban and Regional Futures Robert C. Brears,
2023-01-13 While urban settlements are the drivers of the global economy and centres of learning,
culture, and innovation and nations rely on competitive dynamic regions for their economic, social,
and environmental objectives, urban centres and regions face a myriad of challenges that impact the
ways in which people live and work, create wealth, and interact and connect with places. Rapid
urbanisation is resulting in urban sprawl, rising emissions, urban poverty and high unemployment
rates, housing affordability issues, lack of urban investment, low urban financial and governance
capacities, rising inequality and urban crimes, environmental degradation, increasing vulnerability
to natural disasters and so forth. At the regional level, low employment, low wage growth, scarce
financial resources, climate change, waste and pollution, and rising urban peri-urban competition
etc. are impacting the ability of regions to meet socio-economic development goals while protecting
biodiversity. The response to these challenges has typically been the application of inadequate or
piecemeal solutions, often as a result of fragmented decision-making and competing priorities, with
numerous economic, environmental, and social consequences. In response, there is a growing
movement towards viewing cities and regions as complex and sociotechnical in nature with people
and communities interacting with one another and with objects, such as roads, buildings, transport
links etc., within a range of urban and regional settings or contexts. This comprehensive MRW will
provide readers with expert interdisciplinary knowledge on how urban centres and regions in
locations of varying climates, lifestyles, income levels, and stages development are creating
synergies and reducing trade-offs in the development of resilient, resource-efficient, environmentally
friendly, liveable, socially equitable, integrated, and technology-enabled centres and regions.
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