Cambridge University Press & Assessment
978-1-108-83398-1 — Essentials of Water
Peter Blanken

Frontmatter

More Information

Essentials of Water

Water shapes the planet and all life upon it. Breaking down traditional disciplinary
barriers, this accessible, holistic introduction to the role and importance of water in
Earth’s physical and biological environments assumes no prior knowledge. It provides
the reader with a clear and coherent explanation of the unique properties of water and
how these allow it to affect landscapes and underpin all life on Earth. Contemporary
issues surrounding water quality —such as the rise of microplastics and climate change —
are highlighted, ensuring readers understand current debates. Giving all of the neces-
sary background and up-to-date references, and including numerous examples and
illustrations to explain concepts, worked mathematical calculations, and extensive
end-of-chapter questions, this is the ideal introductory textbook for students seeking
to understand the inextricable links between water and the environment.

Peter D. Blanken is a professor and former chair of the Department of Geography at
the University of Colorado, Boulder, where he has taught courses in climatology and
biometeorology for over 25 years. His research appears in almost 150 peer-reviewed
journal articles and several book chapters. He is co-author of Microclimate and Local
Climate (2016, Cambridge University Press), and has served on the Editorial Board of
the Bulletin of the American Meteorology Society for over 20 years.
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“This book is beautifully written, meticulously researched, and a pleasure to read. It is a remarkably
complete source of knowledge of water in the environment, including soils, plants, animals, water bodies,
and the atmosphere. The book would be an excellent text for an undergraduate course.”

Thomas A. Black, University of British Columbia

“Thales of Miletus, the ancient Greek philosopher, famously asserted that ‘All is water.” This is a compre-
hensive, accessible, and must-have book for anyone interested in the origin and vital role of water within
the intricate water cycle system, our daily life, and the broader scope of our planet.”

Fei Chen, The Hong Kong University of Science and Technology

“This book is a good alternative to traditional introductory physical geography textbooks. Using water
as a subject, the content is ideal for an introductory class that wants to expose a mix of students from
diverse majors to learning the basics of environmental and physical principles and processes controlling
the weather, climate change, landscape formation, as well as chemical and biological processes in life
forms. The book will be a good resource also for high school students taking precollege courses.”

Mario A. Giraldo, California State University

“Professor Blanken has compiled an excellent text spanning multiple water-related topics. While the
book assumes no prior knowledge of the role of water in Earth’s physical and biological environments,
the technical content is in fact suitable for a wide audience. Professor Blanken’s approach to interweaving
water’s origins, its history in sanitation and public health, and its role in global climate, hydrology, and
biodiversity (among other topics) is truly unique.”

Andrew Gronewold, University of Michigan

“Blanken’s very informative and well-researched textbook on water uses unique presentation principles:
atomic physics, chemistry, and the resistance model of electricity, Ohm’s Law — cleverly applied in a
variety of settings. He uses these organizing ideas in a far-ranging discussion of water, from the effects of
its molecular make-up to its impact on landscape vegetation, agriculture, animals and humans, insects,
amphibians, ecosystems, and society. The final chapter is devoted to climate change. The problem sets
require some research and creative solutions that should help students in the real world. I enjoyed reading
this book and, as an active researcher, will find it useful as a reference.”

Robert L. Grossman, University of Colorado

“Essentials of Water is a comprehensive and systematic overview of the myriad roles of water in the envi-
ronment, especially from a physical and biological perspective. This is a transdisciplinary text that will
become an instant classic. Its accessible writing style, informed by decades of scholarly engagement with
the topic, ensures that it can be utilized by different fields within the natural and environmental sciences.
Each chapter begins with succinct learning objectives, and ends with a list of questions that serve as a
review. The text is supported by ample figures, photos, and equations, with the latter being thoroughly
explained in a manner that reflects an extensive teaching career. Physical and chemical concepts are
clearly explained, and include linkages to broader topics, such as Earth’s origins, microplastics, water
pollution, and climate change. Essentials of Water is an appropriate text for undergraduate and graduate
courses, and will be a staple reference for scholars and practitioners in fields across the natural and envi-
ronmental sciences.”

Paul Hudson, Leiden University

“Essentials of Water is just that: essential knowledge about water as a substance, its origins on Earth, and
its critical functions in all life forms, especially plants — but also contains fascinating chapters on ther-
moregulation in animal and human physiology. This is a fine treatise on water in its many forms, fluxes,
scales, and challenges. It also connects key scientific advances with water myths, history, and human con-
cerns. It thus offers a creative, well-structured approach to the water sciences that will inspire seasoned
scholars as well as university students entering the field.”

James L. Wescoat Jr., Massachusetts Institute of Technology
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Preface

Water is an element that shapes our lives and the world around us. Essentials of Water explores
how the properties of this unique molecule have resulted in our inextricable connection to
water. I am not the first to realize how important water is to life on Earth, and many books
have been written on water resources, management, policy, politics, hydrology, ecology, and
engineering. So why write another book about water? After 25 years of university teaching and
research, I became motivated to write Essentials of Water for two main reasons.

First, this book fills a gap in the existing literature by examining the role and importance
of water spanning both the Earth’s physical and biological environments in a unique, holistic
framework. Books that target one aspect of water, such as engineering hydrology or water
policy and management, do so for a good reason. However, often prior coursework is required
before such topics can be fully understood and appreciated. As a result, students who have
an interest in water but do not have the background knowledge are excluded. This book pro-
vides the foundational requisite knowledge so these focused subtopics can be fully understood.
Alternatively, this book can be viewed as a stand-alone text providing a well-rounded exami-
nation of the connection between water and life.

My second reason for writing Essentials is for those students for whom this book might be
their first exposure to the subject. Everyone should be offered the opportunity to discover how
the one molecule that we cannot live without affects nearly everything around us. This is a
comprehensive book that aims to fulfill this need for an undergraduate student or anyone with
an interest in the topic.

The only prerequisite to enjoy this book is an interest in water and the desire to learn how
one molecule changed a planet. There is some basic chemistry and mathematics involved to
help illustrate important concepts. I have included many examples, illustrations, and questions
at the end of each chapter to ease any chemistry or math worries. Where possible, I have added
a historical social perspective by including some relevant details behind the individuals who
made key discoveries. I have also tried to include information and examples illustrating the
dramatic changes to the water cycle in the changing climate.

As I assume no prior knowledge, the first section of Essentials of Water has chapters on
topics including water’s impact on life and society, the discovery of oxygen and hydrogen, and
the properties of the water molecule that result in the many unique and peculiar properties it
displays. Next, the role water plays in the abiotic environment is covered. Water’s origin on
Earth, its past and present distribution, and the water cycle are described. How water in its
liquid and solid forms eroded and shaped the Earth into the many landforms we see is also
illustrated. In the biotic environment, how vegetation has developed the means to lift water
to tall heights and transfer liquid water from the soil to water vapor in the atmosphere is

xi
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Xii Preface

explained. The vital importance of water for thermal regulation for organisms such as insects,
frogs, lizards, and humans is covered next. After a chapter on water quality, including ques-
tions of salinity, fertilizer runoff, algal blooms, and microplastics, we conclude by looking at
how a changing water cycle may affect the abiotic and biotic environments in the near future.
My intent in writing this book is that you can pick and choose chapters to read depending on
your background and interest, and arrange chapters accordingly to supplement the typical
15- or 16-week-long semester.

I hope that you learn something about water in Essentials of Water that you did not know
before, and that this book is the beginning of your quest to learn more and help protect this
vital resource.
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