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Preface

This book evolved from the conjunction of different experiences, world views,
and ontologies of people and disciplines. These conjunctions started with the
authors. Reiners received a classical plant ecology education in the early 1960s,
which was modified over the decades by his involvement with ecosystem ecol-
ogy, biogeochemistry, landscape ecology, remote sensing, GIS, and earth sys-
tem science. Driese was formally educated in the early 1980s and 1990s in
the broader environmental sciences, which provided him with a stronger back-
ground in mathematics and physical science. The authors metin 1987 and have
been collaborators since then.

Other conjunctions influenced the way we came to perceive nature. Reiners
taught and practiced conventional ecology from the 1960s through the mid-
1990s by focusing on single points in space but with changing properties in
time. However, this geographically fixed ontology did not satisfactorily accom-
modate the author’s observations of the world around. It provided no “place”
for how polluted air transported from the midwestern USA to the mountain
ecosystems of New England deposited acidity viacloud droplets, rain, and snow.
Nordiditexplainhow thisacidic precipitation then flowed in complicated, spa-
tially distributed ways through canopies, soils, rocks, watersheds, and rivers.
It did not satisfactorily account for the fact that these same forests had to be
interpreted in terms of the historic New England hurricane of 1938, a distur-
bance that originated somewhere west of Africa, rolled up the Atlantic coast,
and smashed its way into the heart of New England. Similarly, this spatially
fixed viewpoint was disconnected from our understanding of how capital and
markets in Europe and North America could be expressed as the conversion of
rain forests to banana plantations. In Wyoming, we witnessed the extensive for-
est fires of 1988 in Yellowstone National Park, debris flows in the Teton Range,
dispersal of rabid skunks through river valleys, and redistribution of snow by
wind inshrubsteppes. These phenomena made it obvious tous that many of the

ix
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X PREFACE

moreimportantecological phenomenainvolved propagation of cause from one
locus to giverise to an effect elsewhere; transport and location were not suitably
incorporated into conventional ecological thinking. There was a disconnection
between point-oriented ecology and important propagations of many kinds.
Naturally, we knew that inputs and outputs were recognized as properties of
point models, but we came to see that the transport processes themselves were
mainly subjects of other disciplines such as hydrology and epidemiology while
being just peripheral to mainstream ecological thought.

As we explored the nature of propagations, we found that the sciences
explaining transport mechanisms were often mature but dispersed among dis-
ciplines such as physical oceanography, geomorphology, and micrometeorol-
ogy. Consolidating that dispersed information into an ecological viewpoint
required many more conjunctions.

This book, then, results from bringing together different ways of seeing
and explaining nature. In its simplest form, our goal has been to fuse these
conjunctions to achieve a confluence between an ontology based on typal sys-
tems treated as homogeneous units (points) and an ontology based on nature
as fields of movements and flows through heterogeneous environments. We
believe such an ontologic confluence will enrich and empower environmental
science in general and ecology in particular.

The contents are divided into two parts. The first provides the philosophi-
cal and conceptual grounding for propagation of ecological influences. It also
describes how propagations can be abstracted and modeled with spatially dis-
tributed modeling tools. Becauseitis efficient to describe propagationsin terms
of vectors, fuller descriptions of transport processes are organized by vector in
Part II. Each chapter defines and describes the physics and biology of a par-
ticular vector, shows how appropriate disciplines have developed methods for
modeling the vector, and finally provides a simple model for readers to use. The
modelsillustratehowaltering primary variables can vary outcomes of transport
processes. The purpose and organization of Part IT are more fully explained in
Ch.s.

This book will serve as a primary resource for thoughtful ecologists willing
to examine their discipline in a fresh and challenging way. We intend it to
facilitate the development of broader and more flexible ways of teaching and
practicing ecology. We hope that it will bring geography into more intimate
connection with ecology and beyond its present deployment for biogeographic
issues. Inasmuch as thereare no courses on ecological propagations, thisbook is
notdesigned asa text; rather we hope it will be asource to be read by individuals
or discussed in intimate seminar settings.

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521804841
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521804841 - Transport Processes in Nature: Propagation of Ecological Influences through Environmental Space -
William A. Reiners and Kenneth L. Driese

Frontmatter

More information

Acknowledgements

The conceptual development and early phases of production of this book were
supported by a grant from the Andrew W. Mellon Foundation. The authors
thank William Robertson IV, Program Director, for his beliefand supportin this
project. We are deeply grateful to the National Center for Ecological Analysis
and Synthesis (NCEAS) for provided funding for Reiners to develop and write
PartIand to outline PartII.

Several members of the Department of Geography at the University of
California-Santa Barbara were especially influential in the development of this
book. We thank Michael F. Goodchild for his overall support for the vision of
this project, and for his special guidance on GIS and environmental modeling
issues. Helen Couclelis graciously advised us on Ch. 3, particularly on the phi-
losophy of space and time and on cognition of the environment. Matthew J.
Ungerer was especially helpful with GIS data modeling and process modeling,
as discussed in Ch. 4. Keith C. Clarke introduced us to the fire model featured
inCh. 9.

Colleagues at the University of Wyoming contributed in various ways. A
group of thoughtfully creative graduate students provided a critical forum for
fleshing out the dimensions of ecological propagations in the early stages of
our thinking. Dennis H. Knight provided insight, stimulation, and encour-
agement on this topic, which shaped the book in major as well as subtle ways.
Stephen T. Jackson provided a critical review of our treatment of wind, and
Christopher A. Hiemstra generously gave us his adaptation for snow trans-
port by wind and other background material on wind transport. Philip Polzer
programmed the initial animal movement model and designed many of the
model interfaces. Gary Beauvais of the Wyoming Natural Diversity Database
(WYNDD) provided data for the animal movement model and Douglas A.
Keinath, also with WYNDD, provided critical reviews of Ch. 11. David Rush
of the Wyoming Geographic Information Science Center wrote the program

xi

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521804841
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521804841 - Transport Processes in Nature: Propagation of Ecological Influences through Environmental Space -
William A. Reiners and Kenneth L. Driese

Frontmatter

More information

Xii ACKNOWLEDGEMENTS

modifications needed for the fire model presented in Ch. 9. Norma M. Reiners
and Ellen V. Axtmann helped with vital tasks of figure generation, literature
acquisition, and editing.

This book would nothavebeen possible without the cooperation ofanumber
of scientists who generously allowed us to adapt models they had published in
other formats. Bill Massman of the USDA Forest Service gave us permission
to use the model illustrating diffusion. Bill also gave us an expert review of
Ch. 6. The colluvial-fluvial model adapted in Ch. 7 was provided by Lee Benda
and Daniel Miller of the Earth Systems Institute, Seattle, WA. Glen Liston of
Colorado State University and Matt Sturm of the US Army are the sources of
the original model for wind transport of snow described in Ch. 8. Keith Clarke,
University of California-Santa Barbara, generously shared the code for the fire
modelin Ch. 9. Baxter E. Vieux and Fekado G. Moreda of Texas A&M University
provided the demonstration form for their fluvial model described in Ch. 10.
Kirsten Parris, of the University of Melbourne, did much of the original research
on the propagation of sound and light and is the author of the spring peeper
model described in Ch. 13. Dr Parris also added extensively to the chapters on
sound and electromagnetic radiation. These contributors also provided critical
reviews of individual chapters. We also wish to cite Carol Stevens, Wade Griffith,
and Ryan Taylor for their individual contributions to graphic design of original
figures.

We thank Alan Crowden of Cambridge University Press for his patient sup-
port and faith in this book.

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521804841
http://www.cambridge.org
http://www.cambridge.org

