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Preface

It was with feelings of great honour and pleasure that 1 have accepted the kind invitation to
write a Preface to the Chinese language edition of my book * Gravitational Systems of
Groundwater Flow: Theory, Evaluation, Utilization” . For me. the book’s translation is a clear,
strong and welcome endorsement of the basic premise and consequences of the theory by one of
the world’s most powerful hydrogeologic communities. The premise. briefly put, is that gravity-
driven groundwater flow is the only universal transport mechanism in the subsurface and,
consequently, that the concept of regional groundwater flow systems is the core concept of
modern hydrogeology.

The mathematical formulation of the concept was first proposed in the early
1960s. Basinal flow fields had been conceptualized before. However, lacking mathematical
formality those models could not be developed into general theories. The initial analytical
models of homogeneous rock framework. first with linearly sloping and later with
spatially undulating water tables. were soon followed by numerical models of flow
domains of increasing complexity such as arbitrary boundaries, heterogeneous-anisotropic
rock and time dependent flow fields. By 1980, observations of basin-scale vertical flow
across low permeability strata by hydrogeologists and the recognition of leakage through
well-field scale aquitards by aquifer engineers converged to merge into the concept of
regional hydraulic continuity of the rock framework.

Basin-scale groundwater flow was recognized already in the second half of the 1960s as
a generator of various natural processes and phenomena. f[or instance. in soil salinization.
botany, wetlands, soil-and rock mechanics, geothermics, icing and permafrost
phenomena, karstification, mineral and petroleum accumulation, and so on. As a result,
“The Theory of Regional Groundwater Flow” bifurcated naturally into two component or
sub-theories: 1) “Groundwater Hydraulics of Drainage Basins” and i) “Groundwater as
a Geologic Agent” . The sections of the book are organized to reflect this duality of the
parent theory. After the introductory Chapter 1, Chapters 2 and 3 deal with the subsurface
hydraulics of drainage basins, thus representing the first sub-theory. This part is followed
by Chapter 4, discussing the causes and manifestations of the geologic agency of
groundwater, which are the subjects of the second sub-theory. Chapter 5 presents
theoretical and practical examples of the theory’s possible applications. The Epilogue,
Chapter 6. fits the theory into the history of hydrogeology and presents it as the beginning
of Modern Hydrogeology.
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At this auspicious occasion, I would like to express my appreciation, gratitude and
deeply felt friendship to my many young and not so young Chinese hydrogeologist
colleagues for their kindness, courtesy and hospitality accorded to me during my four visits
in China, between 1984 and 2011. Happily, they are too many to name them all
individually. However, 1 owe special thanks to my good friend and soul-mate. Professor
Zhang Renquan of China University of Geosciences (CUG), Wuhan, who initiated the idea
of the book’s translation and did also the arduous work of final coherent editing of the
translated manuscript. Professors Liang Xing and Jin Menggui, also of CUG-Wuhan, have
organized many graduate students, who did the primary translation of the book, and then
proofread their works. I would also like to express my sincere gratitude to Professor Wang
Yanxin, current President of CUG-Wuhan, at whose invitation I had the opportunity to
visit his university. Professor Wan Li, Vice-President, has graciously invited me and
hosted me jointly with Associate Professor Jiang Xiaowei at the CUG-Beijing. My decades
long co-operation with the Chinese hydrogeological community has been one of the

highlights of my professional carrier.

Jozsef Toth
December 2014, Edmonton, Alberta, Canada
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HIZ BB AR RN R, R, FEAKTAR A A, I SR
IHEAE” (Munn. 1909, 525 91, B 77~79), F2&., RETH T RKREMEICBEREBSK
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MM, Munn %A B4 500 JE A ) m s dl R &, B, B A0 80 E 8 iR R R T X
P A o

#i%, Fourmarier fEfAIENE (K3CHLR2:) (Hydrogéologie) W, mEAFFRE T EH
Vb R K & 4 M & (Fourmarier, 1939, 87 Ui, [& 43; # 3| H D’ Andrimont, 1906), [&
L2 Fm T —AEBKIE, FEHAMR— KRR, WEEHP MR T P REK R &
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ANHIRE, A RN BCEERE, tAMELLE ML ERE.
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A S i K 5 B SRS vl AR A K SO T 2E R, RAE TAE R R b R 3, WP 4h 225
B SEPR1E S5 Hubbert (1940) BYME 45 (AHE 1.3) FiERM, HFA—%,
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[ A7 i AR 5
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B 1.3 K-k ARG S A HGC 2 8 X B A R AT LI Bh A
(4% Hubbert, 1940, 930 7, [& 45)

Hubbert ZEEH £R, £ ABKE 418 E R B R, W 2EHKE . Ebr
b, A IFZ RO REFZH G TR, RAELEAERIRFERE VK, RHE
Hubbert B ER, LR RKMIBYEEL, HFKEER REAT I m) . 2B EMLT,
NiZA RBHKEHENNE, EATHERSASEEKR. A —X, RETEIRT,
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(B 1. 4c; Mfs% B; Toth, 1962b; 1963~1983 HER, 4807 B, & 3), Hitki5 5 % i)
Wtk Ze it B /K WA, Engelen & Jones (1986, 9 T1) K I U] Bk 2 o ik 22 50
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BUE 7 IR 22 bR, IETSIM K 2F{A 58 #9089 R. Allan Freeze 76 3 #6018 118
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(Freeze & Witherspoon, 1966, 1967, 1968),

1962~1968 4 [A] & R X LL15 30, MARAS E (AR T K SCHL R 22 & R 5 161, 47 K T HF
FOOLEF, N T K SCHL R 2ERE S R R ER ., T T KRBREMERF RS . BT &K
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B, Mg, KSOhERIESE, %, VIR, BUAERI UL A2 &R At B AT
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