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Preface

Water Resources Engineering can be used for the first undergraduate courses in hydraulics,
hydrology, or water resources engineering and for upper level undergraduate and graduate courses
in water resources engineering design. This book is also intended as a reference for practicing
hydraulic engineers, civil engineers, mechanical engineers, environmental engineers, and hydrol-
ogists.

Water resources engineering, as defined for the purposes of this book, includes both water use
and water excess management. The fundamental water resources engineering processes are the
hydrologic processes and the hydraulic processes. The common threads that relate to the explana-
tion of these processes are the fundamentals of fluid mechanics using the control volume approach.
The hydraulic processes include pressurized pipe flow, open-channel flow, and groundwater flow.
Each of these in turn can be subdivided into various processes and types of flow. The hydrologic
processes include rainfall, evaporation, infiltration, rainfall-runoff, and routing, all of which can
be further subdivided into other processes. Knowledge of the hydrologic and hydraulic processes
is extended to the design and analysis aspects. This book, however, does not cover the water qual-
ity management aspects of water resources engineering.

Water resources development has had a long history, basically beginning when humans changed
from being hunters and food gatherers to developing of agriculture and settlements. This change
resulted in humans harnessing water for irrigation. As humans developed, they began to invent and
develop technologies, and to transport and manage water for irrigation. The first successful efforts
to control the flow of water were in Egypt and Mesopotamia. Since that time humans have con-
tinuously built on the knowledge of water resources engineering. This book builds on that knowl-
edge to present state-of-the-art concepts and practices in water resources engineering.

Water Resources Engineering is divided into four parts: Part I — Hydraulics; Part II —
Hydrology; Part III — Engineering Analysis and Design for Water Use; and Part IV — Engineering
Analysis and Design for Water Excess Management. Part I consists of six chapters that introduce
the basic processes of hydraulics. Chapter 1 is a very brief introduction to water resources. Chapter
2 is a review of basic fluid mechanics principles. Chapter 3 presents the control volume approach
for continuity, energy, and momentum. Chapters 4, 5, and 6 cover pressurized pipe flow, open-
channel flow, and groundwater flow. Part II presents four chapters that cover the basics of hydrol-
ogy: Chapter 7 on hydrologic processes; Chapter 8 on rainfall-runoff analysis; Chapter 9 on rout-
ing and Chapter 10 on and probability and frequency analysis. Part III, on engineering analysis and
design for water use, consists of three chapters: Chapter 11 on water withdrawals and uses;
Chapter 12 on water distribution systems; and Chapter 13 on water for hydroelectric generation.
Part IV, on engineering analysis and design for water excess management, includes four chapters:
Chapter 14 on water excess management; Chapter 15 on stormwater control: storm sewers and
detention; Chapter 16 on stormwater control: street and highway drainage and culverts; and
Chapter 17 on the design of hydraulic structures for flood control storage systems.

Several first courses could be taught from this book: a first course on hydraulics, a first course
on hydrology, a first course on water resources engineering analysis and design, and a first course
on hydraulic design. The flowcharts on the following pages illustrate the topics and chapters that
could be covered in these courses.

This is a comprehensive book covering a large number of topics that would be impossible to
cover in any single course. This was done purposely because of the wide variation in the manner
in which faculty teach these courses or variations of these courses. Also, to make this book more
valuable to the practicing engineer or hydrologist, the selection of these topics and the extent of
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coverage in each chapter were considered carefully. I have attempted to include enough example
problems to make the theory more applicable, more understandable, and most of all more enjoy-
able to the student and engineer.

Students using this book will most likely have had an introductory fluid mechanics course based
on the control volume approach. Chapter 2 should serve as a review of basic fluid concepts and
Chapter 3 should serve as a review of the control volume concepts. Control volume concepts are
then used in the succeeding chapters to introduce the hydrologic and hydraulic processes. Even if
the student or engineer has not had an introductory course in fluid mechanics, this book can still
be used, because the concepts of fluid mechanics and the control volume approach are covered.

I sincerely hope that this book will be a contribution toward the goal of better engineering in
the field of water resources. I constantly remind myself of the following quote from Baba Diodum:
“In the end we will conserve only what we love, we will love only what we understand, and we
will understand only what we are taught.”

This book has been another part of a personal journey of mine that began as a young boy with
an inquisitive interest and love of water, in the streams, creeks, ponds, lakes, rivers, and oceans,
and water as rain and snow. Coming from a small Illinois town situated between the Mississippi
and Illinois Rivers near Mark Twain’s country, I began to see and appreciate at an early age the
beauty, the useful power, and the extreme destructiveness that rivers can create. I hope that this
book will be of value in your journey of learning about water resources.
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