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Abstract: Stochastic Methods in Subsurface Contaminant Hydrology is a compilation of
existing methodologies and emerging techniques that are available for performing
stochastic analysis of contaminant transport through porous media. Analytical tools,
such as perturbation methods, spectral analysis, spatial and temporal moments,
cumulant expansions, streamtube approaches, decomposition methods, and Kalman
filtering, are covered in various chapters of the book. Concepts of reactive and nonre-
active transport, dilution, anomalous dispersion, and others are illustrated through
examples from field and laboratory experiments and from simulation exercises.
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Preface

Currently, there are several schools of thought for analyzing contaminant transport
problems in porous media. This. book focuses on stochastic techniques that are used
to address the spatial heterogeneity of flow and transport parameters that exists in
most field cases. Apart from a preliminary chapter, this book contains nine chapters
written by researchers representing the various schools of thought. Some of the
methods of analysis covered here include: perturbation methods, Green’s functions,
moment analysis, cumulant expansion methods, decomposition principles, and Kal-
man filtering approaches. Both Eulerian and Lagrangian viewpoints are represented.
Diverse topics such as reactive and nonreactive transport, stochastic streamtube
modeling, multicomponent systems, dilution and dispersion, and anomalous dis-
persion have been discussed in the book. References to field studies, laboratory
experiments, and simulation results have been provided at appropriate locations in
the text.

This book includes elementary and advanced topics to appeal to a wide audi-
ence. Readers are expected to have a basic understanding of stochastic processes. The
book is intended for students, researchers, and academicians interested in subsurface
contaminant transport problems. It will also be useful for practitioners who are
interested in these topics and would like to learn more about existing and emerging
techniques in this area. This book will serve as an important reference to people
interested in hydrology, environmental problems, soil physics, geologists, applied
mathematics, and, particularly, proponents of stochastic methods.

Editing this book proved to be an educational experience. While going through
the various chapters, I came across different viewpoints and diverse ideas expressed
by the authors. This effort has broadened my understanding and appreciation of the
subject. For this, I thank all the contributors without whom this book would not be
possible. I have covered some of the topics with my students. Much of the material is
relevant to a course on Advanced Subsurface Hydrology that is offered in the School
of Civil Engineering at Purdue University, and I suspect, similar courses elsewhere.
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expect this book to play an important role in my future teaching endeavors, and
hope that others will find it useful as well.

RAO S. GOVINDARAJU
School of Civil Engineering
Purdue University

West Lafayette, IN 47907
United States
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