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Foreword

“Groundwater Flow Systems” are three dimensional-bundles of groundwater flow lines that run
side-by-side and remain together in a topographically defined drainage basin. The flow lines start in
a recharge area, where they enter the groundwater body, and terminate in a discharge area, at the
boundary of the flow domain. The “flow system” was defined and proposed in the early 1960s as an
elementary unit of groundwater flow distribution in a drainage basin. Since then it has become the
core concept of the science of hydrogeology.

Flow systems are gravitationally generated by the relief of the water table. Small, local undulations
of the water table induce local flow systems while regional systems are due to major basinal uplands. De-
pending on the topography, geology and climate of a basin, several systems of different orders of magni-
tude may develop between the local and regional ones, thus completing the groundwater flow pattern of an
entire drainage basin. The various properties, natural effects, study methods and exploitation of flow sys-
tems for utilitarian purposes are treated by the theory of regional groundwater flow.

The “Theory of regional groundwater flow” comprises two complementary sub-theories, namely :
1) “The Hydraulics of Basin-Scale Groundwater Flow Systems” and 2) “The Geologic Agency of
Regional Groundwater Flow” . The appreciation and utilization of the first sub-theory requires highly
developed mathematical and modeling skills. The second one is for the scientist or engineer
interested in natural processes and phenomena such as soil- and water- salinization, mineral and pe-
troleum deposits, wetland development and wetland ecology, botany, karst development and hydrol-
ogy, subsurface ecology, soil- and rock-mechanics, and so on.

The book you are holding in your hands is a treasure-trove of knowledge , methodology, philoso-
phy and real-life examples pertaining to regional groundwater flow systems. In ten logically organized
chapters the book treats of the history of the concept from its birth in the early 1960s to today’ s
state of the art; the structure, parameters and methods of characterization of basinal flow patterns; as
well as of their empirical evaluation. It presents numerous examples and case histories, both from
China and abroad, of basinal groundwater flow systems and their investigation, and the effects of
their interaction with the natural environment. In the concluding chapter, hydrogeological investiga-
tions based on today’ s theory of regional groundwater flow systems are squarely juxtaposed against
those based on traditional approaches.

The authors, who are trailblazer students, practitioners and teachers of the science and art of
regional groundwater flow, must be thanked and congratulated for the realization of this unique and

comprehensive lreatise on the core concept of modern hydrogeology.

Jozsef Toth
2015 February, Edmonton, Alberta, Canada
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