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This book is dedicated to the many ecological restoration professionals and
community leaders who have committed years or even decades to repairing
landscapes and seascapes, and the ecosystems and species within them.



Preface

To what extent can we reverse the damage caused by humans to Earth’s eco-
systems and species? Our potential to effectively pursue ecological restoration
hinges on our knowledge and understanding of ecosystems and species, our
resolve and commitment of adequate resources to do so, and our ability to be
a catalyst for ecological recovery. Of course, some impacts are easier to correct
than others, some places more amenable to being healed, and some causes of
damage less intractable. In situations like species extinctions, human impacts
are irreversible, but in many others, the limits of ecological restoration still
reflect our capacity to act. Over the past few decades, there has been a con-
certed effort around the world to advance the science and practice of ecologi-
cal restoration. And, although our capacity for ecological restoration remains
much lower than our capacity to cause ecological impact, the scale, variety, and
complexity of ecological restoration projects have increased substantially. Shar-
ing what we've learned from past and ongoing restoration efforts is needed to
inspire and inform others embarking on new projects and programs.

In the early 1980s ecologists and environmentalists began to develop a
field of study called restoration ecology and a professional practice called
ecological restoration. Since then, a body of academic literature has been
developed, scientific journals established, books written, businesses started,
laws passed that mandate or facilitate restoration, and programs launched
in almost every part of the world to support implementation of restorations.
Now commonplace, ecological restoration (or restoration ecology) classes were
just starting to be offered by colleges and universities in the early 1990s. Since
then, some universities have even expanded their educational opportunities
to offer entire academic programs focused on preparing ecological restoration
professionals. What hasn’t emerged to support teaching and learning in this
field is textbooks. University professors, like myself, have relied mostly on
“readers” we assembled from the academic literature to introduce concepts
and from regional resources to introduce practice. A couple of early books
became widely used student resources, notably Jordan, Gilpin and Aber’s 1990
collection of papers, Restoration Ecology: a Synthetic Approach to Ecological Re-
search and Steven Whisenant’s 1999 book, Repairing Damaged Wildlands. Many
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others, though useful, have been written for researchers or for practitioners
within a particular region or working on a specific kind of restoration (e.g.,
river restoration, prairie restoration). Given the broadening scope and rapid
advancements in ecological restoration, a textbook for ecological restoration
courses is crucial for students entering the field. We (instructors) want our
students to have the advantages of lessons learned from past projects and to
avoid pitfalls that arise when practice isn’t connected to ecological principles.
This textbook was written to be a resource for students who will apply this
knowledge in their careers as planners, policy makers, managers, or research-
ers, contributing to the restoration of ecosystems and species.

To be capable ecological restoration professionals, the students we train
must be knowledgeable about the ecosystems and species they work with, and
be able to diagnose problems and develop and implement lasting solutions.
So, building knowledge and building decision making skills for ecological
restoration are both emphasized in this textbook. Ecological restoration relies
on many disparate fields, such as ecology and natural resources, civil engineer-
ing, landscape architecture, geology, soil sciences, and horticulture. The aims
of restorations are ecological; the methods to accomplish these aims are often
modifications of practices developed for very different purposes. Similarly, the
students attracted to ecological restoration courses come from many different
fields. A major challenge for ecological restoration (and this textbook) is to
capitalize on the strengths of being multidisciplinary. The first step towards
accomplishing this is to ensure that practicing professionals, regardless of
their primary field, understand a broad range of relevant concepts. So, this
textbook explains many basic concepts and provides definitions, even if they
might have been covered in an introductory course in one field or another.

[ organized this textbook into three parts. In Part I, students are introduced
to basic concepts essential for diagnosing ecological problems and to the pro-
cess of planning and implementing restoration projects and programs. Part I1
covers the approaches used in restoration to address degradation and impacts
to landform and hydrology, soil and water quality, plants, invertebrates, and
vertebrates. Restoration solutions to complex problems need to be devised
from sound methods related to these fundamental dimensions of ecosystems.
Part IIl is a collection of 19 restoration cases from around the world that were
chosen to illustrate the concepts and methods covered in Parts I and II. These
appear as Case Highlights throughout Chapters 1-10. At the end of each
chapter, there is an opportunity for students to “apply what you've learned,”
by considering real or hypothetical dilemmas connected to one or more of
the featured cases.

Restoration decision making happens in the context of the complex social
and ecological realities of particular places. Because people choose to pursue
ecological restoration, it is inherently value-based. That means that social con-
text has a huge influence on practice. This textbook uses a set of real-world
cases to illustrate how and why people in different cultural, social, political,
and economic situations pursue ecological restoration. Each of the restoration
projects featured has progressed far enough into implementation (usually a



decade or more) to reveal vexing challenges typical of most complex projects.
The featured restoration projects are especially useful for students because in
all cases the restoration teams have addressed the challenges they’ve faced by
learning from what’s worked and what hasn’t and making adjustments, as
necessary. Learning from these cases (and others like them) complements the
knowledge acquired by controlled studies (i.e., experiments) that often are done
outside of the context of an actual restoration. While experiments are crucial for
discerning cause-and-effect relationships, learning from cases is often necessary
to understanding linkages between ecological and social aspects of restorations.
The restoration cases in this textbook should provide future professionals with
an awareness of what is necessary for sustaining projects long enough for an
ecosystem or population to be self-regenerating. It is as crucial that ecological
restoration be pursued over longer time frames as they be pursued over larger
spatial scales—a topic that has received much more attention.

Although ecological restoration is considered to be a socio-ecological pro-
cess in this textbook, I deliberately chose not to focus on costs and economic
constraints of specific approaches and projects. Why not, given that financial
support is often seen as a typical limiting factor to ecological restoration? There
are several reasons. First, both the relative and absolute costs of labor, goods,
and services vary greatly, depending on location and how and where the proj-
ect is managed. Labor costs, in particular, vary dramatically in relationship
to other project costs. Second, whether a method is considered “expensive”
reflects both willingness and capacity to pay. Assessing whether costs affect
the feasibility of ecological restoration typically depends on local or even
project-specific factors. Valuation of ecosystem services, or natural capital,
is currently receiving considerable research attention and may someday be a
routine part of restoration planning.

To help students learn how to effectively pursue ecological restoration,
this textbook emphasizes approaches that have been demonstrated to work,
rather than focusing on untested concepts and ideas. Perhaps this seems like
an overly obvious point, but in a rapidly accelerating and expanding field
such as ecological restoration, new ideas and new methods are launched
much faster than our ability to determine whether they are worthwhile. In
ecological restoration, lag times for testing and refining ideas and practices are
protracted because few projects are evaluated and reported. Minimal formal
evaluation also means the body of knowledge guiding ecological restoration
is sometimes based on evidence from a few projects or from qualitative rather
than quantitative observations. The importance and value of monitoring is a
recurrent theme of this textbook, although there are still surprisingly few ex-
amples from real world restorations to serve as precedents. Much of the science
contributing to ecological restoration happens in smaller scale experiments
and much of the evidence of accomplishments from practice is web-based
and geared for public relations. Monitoring needs to be an established part of
ecological restoration so our increasingly ambitious projects can proceed with
greater efficiency and with a greater likelihood of yielding self-regenerating
ecosystems and populations.
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