Applied Mathematics in Hydrogeology: A
Comprehensive Guide by Tien Chang Lee

Embark on an enlightening journey into the realm of hydrogeology, where
the interplay of mathematics and earth science unravels the mysteries of
groundwater flow and transport processes. Tien Chang Lee's seminal book,
'‘Applied Mathematics in Hydrogeology,' serves as an invaluable companion
for hydrogeologists, environmental engineers, and researchers seeking to
delve deeper into the quantitative aspects of groundwater science.
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This comprehensive guide is a treasure trove of knowledge, providing a

systematic exposition of the fundamental principles, analytical methods,
and numerical techniques employed in hydrogeology. Through a blend of
theoretical foundations and practical applications, Lee empowers readers
to tackle complex groundwater problems with confidence and precision.

Mathematical Foundations

The book lays a solid mathematical foundation, introducing the governing
equations of groundwater flow and transport. Lee delves into the concepts
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of mass conservation, momentum balance, and energy transport,
equipping readers with the essential mathematical tools to understand
subsurface flow systems.

From the intricacies of Darcy's law to the complexities of groundwater flow
equations, Lee presents a clear and concise explanation of the
mathematical underpinnings of hydrogeology. This foundation serves as
the cornerstone for subsequent chapters that explore advanced topics in
groundwater modeling and solute transport analysis.

Analytical Methods

Building upon the mathematical foundations, Lee introduces a range of
analytical methods for solving groundwater flow and transport problems.
These methods, including analytical solutions to governing equations and
graphical techniques, provide valuable insights into the behavior of
groundwater systems.

Readers gain hands-on experience in applying analytical methods to real-
world scenarios, such as well-field design, aquifer characterization, and
contaminant transport modeling. Lee's clear and structured approach
empowers readers to develop a deep understanding of the analytical tools
at their disposal.

Numerical Techniques

As hydrogeological problems increase in complexity, numerical techniques
become indispensable. Lee dedicates a substantial portion of the book to
introducing and exploring numerical methods for groundwater modeling
and solute transport analysis.



From finite difference methods to finite element methods, Lee provides a
comprehensive overview of the numerical techniques used in
hydrogeology. Readers learn how to formulate numerical models, discretize
flow domains, and solve complex groundwater problems using
computational tools.

The book also discusses advanced numerical techniques, such as particle-
tracking methods and geostatistical techniques, equipping readers with the
cutting-edge tools needed to address contemporary hydrogeological
challenges.

Applications in Hydrogeology

The true power of applied mathematics in hydrogeology lies in its ability to

solve practical problems. Lee dedicates several chapters to exploring real-

world applications of the mathematical principles and techniques discussed
throughout the book.

Readers gain insights into the use of applied mathematics in diverse
hydrogeological settings, including groundwater resource assessment,
groundwater contamination remediation, and subsurface storage of energy
and waste. Lee showcases how mathematical models and numerical
simulations can provide valuable decision-making support for
hydrogeologists and environmental managers.

Tien Chang Lee's 'Applied Mathematics in Hydrogeology' is a masterpiece
that bridges the gap between theoretical principles and practical
applications. This comprehensive guide empowers hydrogeologists,
environmental engineers, and researchers with the mathematical tools and



techniques needed to unravel the complexities of subsurface flow and
transport processes.

Through a blend of clear exposition, numerical examples, and real-world
case studies, Lee provides an unparalleled resource for advancing the
science and practice of hydrogeology. This book is an indispensable
companion for anyone seeking to master the quantitative aspects of
groundwater science and contribute to the sustainable management of our
precious groundwater resources.
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