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Preface

Urban air pollution poses a significant threat to human health, environment and the
quality of life of people throughout the world. It also significantly contributes to
climate change. The climate change has the potential to significantly modify the
local and regional air quality through changes in chemical reaction rates, vertical
mixing of pollutants (boundary layer height), and transport of pollutant. It is pre-
dicted that climate changes could increase ground level harmful air pollutants
concentration in urban areas.

Poor air quality will largely affect human health, vegetation (crop yield) and
material damage (economic loss). In cities, children and elderly people are more
vulnerable to both climate and air quality changes. It is reported that climate factors
such as temperature, humidity, and wind velocity and wind direction have con-
siderable impact on chronic respiratory diseases. Asthma is also correlated with the
changes in air temperature and humidity. The World Health Organization
(WHO) has estimated that in developing countries, increasing urban air pollution
(UAP) has resulted in more than 2 million deaths per annum along with various
cases of respiratory illnesses (WHO, 2014). One of the major sources of UAP is the
road transport sector. Besides, domestic, commercial and industrial activities also
contribute to UAP.

Air pollution in urban areas involves multiple processes: the generation of
pollutants at and their release from a source; their transport and transformation and
removal from the atmosphere; and their effects on human beings, visibility, mate-
rials, and ecosystems. Therefore, modelling, monitoring and management of urban
air quality are essential methods to achieve clean air and comfortable urban con-
ditions in a sustainable manner.

This book dedicated to the topics focus on Air Quality Management in Cities
and shares the practical experience of the contributing authors. This book is divided
into two parts. Part I has seven chapters that discuss several topics related to urban
air quality management. Chapter 1 provides introduction to urban air pollution
including types of air pollutants and their emissions sources, air quality trends in
developed and developing countries, current air pollution issues followed by air
quality management options. Chapter 2 covers broadly on air quality monitoring
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techniques. This chapter starts with basics of air pollution measurement, air quality
monitoring networks, measurement of gaseous pollutants and measurement of
particulate pollutants followed by data quality control and quality assurance.
Chapter 3 explains topics related to air quality modelling. This chapter starts with
basic concepts on mathematical model formulation, followed by air pollution
meteorology, air quality modelling techniques, air pollutants dispersion models,
source apportionment models, statistical distributions models, limitations of air
quality models, application models in local and urban air quality management.
Chapter 4 details the principles of air quality management, air quality management
frame work, air quality standards and legislations, air quality management practices
in developed countries, air quality management practices in developing countries
and problems associated with air quality management. Chapter 5 covers topics
related to indoor air quality, particularly covering basics of indoor air pollution,
sources of indoor air pollutants, indoor air quality and human comfort, indoor air
quality modelling and indoor air management. Chapter 6 provides an overview on
personal exposure and health risk assessment. In this chapter topics such as air
pollution and chemical toxicity, air pollutants and health risks, personal exposure to
air pollutants, health risks assessment and case studies are emphasized in greater
detail. The last chapter (Chap. 7) describes the smart sensors for air quality man-
agement with special focus on air quality measuring sensors, types of smart air
quality sensors, data acquisition, smart-sensors for mobile and personal monitoring,
air quality maps and limitations of smart air quality sensors. Part II presents twenty
three case studies related to the concepts introduced in Part I.

This book is intended for students, academicians, scientists, engineers and
researchers to know more about air quality management. We wish to thank the
contributing authors and to acknowledge the help of the eminent members of the
scientific advisory, committee of the IICAQM conferences and all reviewers in peer
reviewing the submitted book chapter contributions.

Chennai, India Prof. Dr. S. M. Shiva Nagendra
Leipzig, Germany Prof. Dr. Uwe Schlink
Leipzig, Germany Dr. Andrea Müller
New Delhi, India Prof. Dr. Mukesh Khare
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