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Preface

Natural Hazards: Earth Processes as Hazards, Disasters, 
and Catastrophes, Fifth Edition, is an introductory-level 
survey intended for university and college courses that 
are concerned with earth processes that have direct, and 
often sudden and violent, impacts on human society. 
The text integrates principles of geology, hydrology, 
meteorology, climatology, oceanography, soil science, 
ecology, and solar system astronomy. The book is 
designed for a course in natural hazards for nonscience 
majors, and a primary goal of the text is to assist instruc-
tors in guiding students who may have little background 
in science to understand physical earth processes as 
natural hazards and their consequences to society.

In revising the fifth edition of this book we take 
advantage of the greatly expanding amount of informa-
tion regarding natural hazards, disasters, and catastro-
phes. Since the fourth edition was published, many 
natural disasters and catastrophes have occurred. 
Becoming the wettest tropical cyclone in U.S. recorded 
history, Hurricane Harvey in 2017 produced peak accu-
mulations of rainfall of more than 1.5 m (~60 in.) over a 
three-day period causing catastrophic flooding in the 
Houston metropolitan area; earthquakes killed more 
than 8,000 people in Nepal in 2015, and were responsible 
for widespread destruction in Mexico in 2017; wildfires 
in northern and southern California in 2017 destroyed 
more than 7,000 buildings and killed 46 people; and the 
deadliest U.S. landslide on record 
killed 43 people in Washington 
state in 2014. Most of these disas-
ters have a common denominator—
they were not unexpected and the 
effects of these catastrophes could 
have been minimized had the popu-
lation been better prepared and the 
warnings from the scientific com-
munity been heeded. In other 
words, they were largely, in terms of 
lives lost and property damaged, 
disasters caused by humans.

On a global scale, climate change 
is causing glaciers, ice caps, and per-
mafrost to melt; the atmosphere 
and oceans to warm; and sea levels 
to rise more rapidly than ori
ginally forecast. These changes are 
caused in part by human activities, 

primarily the burning of fossil fuels, which releases vast 
quantities of carbon dioxide and other gases into the at-
mosphere each day. The interaction between humans 
and earth processes has never been clearer, nor has the 
need for understanding these processes as hazards for our 
economy and society ever been greater. This edition of 
Natural Hazards seeks to explain the earth processes that 
drive hazardous events in an understandable way, illus-
trate how these processes interact with our civilization, 
and describe how we can better adjust to their effects.

A central thesis to this text is that we must first 
understand that earth processes are not, in and of them-
selves, hazards. Earthquakes, floods, volcanic eruptions, 
wildfires, and other processes have occurred for 
millennia, indifferent to the presence of people. Natural 
processes become hazards when they impact humanity. 
Ironically, it is human behavior that often causes the 
interactions with these processes to become disasters 
or, worse, catastrophes. Most important is the unprec-
edented increase in human population in the past 
50 years linked to poor land-use decisions.

In addition to satisfying a natural curiosity about 
hazardous events, there are additional benefits to study-
ing natural hazards. An informed citizenry is one of our 
best guarantees of a prosperous future. Armed with in-
sights into linkages between people and the geologic 
environment, we will ask better questions and make 

Knowing hazard risks can help 
people make decisions.

Hazardous processes are amenable to 
risk analysis, which estimates the prob-
ability that an event will occur and the 
consequences resulting from that event. 
For example, if we were to estimate 
that in any given year, Los Angeles 
has a 5 percent chance of a moderate 
earthquake, and if we know the conse-
quence of that earthquake in terms of 
loss of life and damage, then we can 
calculate the potential risk to society.

21
Science helps us predict hazards.

Natural hazards, such as earth-
quakes, volcanic eruptions, 
landslides, and floods, are natural 
processes that can be identified and 
studied using the scientific method. 
Most hazardous events and 
processes can be monitored and 
mapped, and their future activity 
predicted, on the basis of frequency 
of past events, patterns in their 
occurrence, and types of precursor 
events.

the 5 fundamental concepts
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conceptual framework for the text. We then close each 
chapter by recapping this hazard story and, through 
assessment, invite the students to actively apply their 
understanding of the five fundamental concepts.

■■ Current hazard coverage on the Tohoku, Japan earth-
quake and tsunami in 2011, Hurricane Sandy in New 
Jersey and New York City in 2012, the tornado in 
Moore, Oklahoma in 2013, historic flooding in Hous-
ton in 2017, and the 2017 fire season in California.

■■ New in-chapter case studies and chapter openers 
that highlight hazardous events have been inte-
grated into the text, providing coverage of the most 
recent natural disasters on earth.

■■ Updated art program showcases new figures, 
illustrations, and photos throughout. Each image 
has been reviewed for accuracy and relevance, 
focusing on its educational impact.

Distinguishing Features of the 
Fifth Edition
We have incorporated a number of features designed to 
support the student and instructor.

A BALANCED APPROACH
Although the interest of many readers will naturally fo-
cus on natural hazards that threaten their community, 
state, or province, the globalization of our economy, 
information access, and human effects on our planet 
require a broader, more balanced approach to the study 

Linkages exist between natural 
hazards.

Hazardous processes are linked in 
many ways. For example, earth-
quakes can produce landslides and 
giant sea waves called tsunamis, 
and hurricanes often cause flooding 
and coastal erosion.

3
Humans can turn disastrous 
events into catastrophes.

The magnitude, or size, of a hazard-
ous event as well as its frequency, 
or how often it occurs, may be 
influenced by human activity. As a 
result of increasing human popula-
tion and poor land-use practices, 
events that used to cause disasters 
are now often causing catastro-
phes.

4
Consequences of hazards can be 
minimized.

Minimizing the potential adverse 
consequences and effects of natural 
hazards requires an integrated 
approach that includes scientific 
understanding, land-use planning 
and regulation, engineering, and 
proactive disaster preparedness.

5

better choices. On a local level we will be better pre-
pared to make decisions concerning where we live and 
how best to invest our time and resources. On a na-
tional and global level we will be better able to advise 
our leaders on important issues related to natural haz-
ards that impact our lives.

Major New Material in the 
Fifth Edition
The fifth edition benefited greatly from feedback from 
instructors using the previous edition, and many of the 
changes reflect their thoughtful reviews. New material 
for the fifth edition includes the following:

■■ Active, Modular Learning Path. The fifth 
edition of Natural Hazards is designed for learning 
with each chapter broken into smaller, more 
consumable, chunks of content for students. Each 
chapter opens with a list of learning objectives 
and students can check their mastery of these 
objectives with new Check Your Understanding 
questions at the end of each section. Each chapter 
concludes with a new Concepts in Review section: 
an innovative end-of-chapter section that breaks 
down the chapter content by section—reviewing 
the learning objectives, summary points, important 
visuals, and key terms. All chapters end with high-
level critical thinking questions.

■■ Applying the Fundamental Concepts. Every 
chapter begins with a captivating hazard story that 
applies the five fundamental concepts that serve as a 



professional profiles, think about these people’s motiva-
tion, the type of work that they do, and how that work 
contributes to increasing human knowledge or to saving 
people’s lives and property. For example, for many years 
Bob Rasely worked as a geologist with the U.S. Natural 
Resources Conservation Service studying what happens 
to hillslopes after wildfires in Utah (see Case Study 7.5: 
Professional Profile). For Bob, geology had long been 
both a vocation and an avocation. He maintains an intel-
lectual curiosity as to how Earth works and a practical 
goal of predicting the likelihood and location of debris 
flows following a fire. Working with other state and 
federal scientists, Bob develops plans for hillslope recov-
ery and helps communities downslope from burned land 
establish warning systems to protect lives and property. 
Nearly all the survivor stories and professional profiles 
are based on interviews conducted exclusively for Natural 
Hazards by Kathleen Wong, a science writer from 
Oakland, California, and Chris Wilson, a former 
journalism student at the University of Virginia.

For the Instructor
The Instructor Resource Center provides a collection 
of resources to help teachers make efficient and effec-
tive use of their time. All digital resources can be found 
in one well-organized, easy to access place. The IRC 
(download only) includes:

■■ Pre-authored Lecture Outline PowerPoint 
presentations, which outline the concepts of each 
chapter with embedded art and can be customized 
to fit instructors’ lecture requirements

■■ The test bank includes over 1,000 multiple-choice, 
true/false, and short-answer test questions on the 
science of natural hazards and their effects on the 
world and humankind. Questions are correlated 
against chapter-specific learning outcomes and 
Bloom’s Taxonomy to help teachers better map the 
assessments against both broad and specific teach-
ing and learning objectives. TestGen software for 
both PC and Mac.

The Instructor Resource content is available online 
at www.routledgetextbooks.com/textbooks/ 978113805 
7227/#instructors.

For the Student
This title has recently been acquired by Taylor & 
Francis. Due to rights reasons, any multimedia re-
sources will not be available from Taylor & Francis. 
Mastering Geology incorporating Hazard City will still 
be available for purchase from Pearson.

of natural hazards. A major earthquake in Taiwan af-
fects trade in the ports of Seattle and Vancouver; the 
economy of Silicon Valley in California affects the price 
of computer memory in Valdosta, Georgia, and Halifax, 
Nova Scotia. Because of these relationships, we provide 
examples of hazards from throughout the United States 
as well as throughout the world.

This book discusses each hazardous process as both 
a natural occurrence and a human hazard. For example, 
the discussion of earthquakes balances the description 
of their characteristics, causes, global distribution, esti-
mated frequency, and effects with a description of engi-
neering and nonstructural approaches to reduce their 
effects on humans, including actions that communities 
and individuals can take.

The five concepts introduced in Chapter 1 and 
revisited in every chapter are designed to provide a 
memorable, transportable, and conceptual framework 
of understanding that students can carry with them 
throughout their lives to make informed choices about 
their interaction with and effect upon earth processes.

CASE STUDIES:  SURVIVOR STORIES, 
PROFESSIONAL PROFILES, AND 
CLOSER LOOKS
Many of the chapters contain personal stories of some-
one who has experienced the effects of a hazardous event, 
such as a flood, earthquake, or wildfire, a profile of a sci-
entist or other professional who has worked with a par-
ticular hazard, and Closer Look boxes that use life events 
and data to enhance the understanding and comprehen-
sion of not only the hazard but also the mitigation that 
coincides with the hazard. Most of us in our lifetimes will 
experience (directly or indirectly) a flood, wildfire, volca-
nic eruption, tsunami, or major hurricane, and we are 
naturally curious as to what we will see, hear, and feel. 
For example, a scientific description of wildfire does not 
convey the fear and anxiety when a fire is rushing toward 
your home. Likewise, the stream gauge records for the 
Rio Grande River do not give us the sense of excitement 
and fear felt by Jason Lange and his friends when their 
spring-break canoe trip in West Texas nearly turned to 
tragedy (see Case Study 6.1: Survivor Story). To fully 
appreciate natural hazards we need both scientific 
knowledge and human experience. As you read the survi-
vor stories, ask yourself what you would do in a similar 
situation, especially once you more fully understand the 
hazard. Knowledge from reading this book could save 
your life someday, as it did for Tilly Smith and her family 
on the beach in Phuket, Thailand, during the Indian 
Ocean tsunami (see Case Study 4.2: Indonesian Tsunami).

People study and work with natural hazards for many 
reasons—scientific curiosity, monetary reward, excite-
ment, or the desire to help others deal with events that 
threaten our lives and property. As you read the 
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