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Academic Thoughts and Achievements of Professor CHEN Chong-xi

Jiu Jimmy Jiao', WANG Xu-sheng®?, CHENG Jian-mei*, PEI Shun-ping’
(1. Department of Earth Sciences, The University of Hong Kong, Hong Kong; 2. National Key Labo-
ratory of Water Resources and Hydropower Engineering s Wuhan University , Wuhan 430072, Chi-
na; 3. Faculty of Engineering , China University of Geosciences, Wuhan 430074, China; 4. School of
Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: Professor CHEN Chong-xi is an eminent quantitative hydrogeologist in China. Over his
distinguished academic career of 50 years, Professor CHEN has made outstanding contributions to the
advancement of hydrogeology in China. This article is a brief review of his academic thoughts and a-
chievements. Professor CHEN’s research has covered many aspects of groundwater hydrology, including
fundamental concepts and approaches of groundwater resource evaluation, theories of transient ground-
water flow dynamics and methodology of groundwater numerical modeling.

Like many scientists and scholars in China, Professor CHEN’s academic ideas have been greatly in-
fluenced by literature first from former USSA and then USA. In 1970s, while most groundwater hydrol-
ogists in China overwhelmingly welcomed the new theory and concepts developed by overseas scientists
and were very keen to apply them to solve local hydrogeological problems, Professor CHEN was proba-
bly one of the few who really scrutinize the theory and method very critically before using them. He
challenged quite a few concepts and ideas that were widely accepted in the groundwater community but
had no basis in fact. In the process of learning and challenging the traditional theories and methods, he
also developed his own unique approach and style of solving groundwater problems in China.

For example, the “effective radius” calculated from the Dupuit equation assuming that groundwater
is in steady state was widely used to design the number and pattern of wells in a well field. He pointed
out that unsteady state flow prevails in real aquifer systems and the concept of “effective radius” on the
basis of steady state groundwater flow theory is incorrect for most flow systems in reality. He clarified
the misunderstanding of the Dupuit equation and believed that the Dupuit equation applies only for a cir-
cular aquifer bounded by a fixed head boundary such as a circular island in the middle of the sea. His
speculation was confirmed by the original publication of Dupuit which was available in China only after
1981, Professor CHEN made contributions in unsteady state flow theory as well. By studying the basic
equations and the superposition theory, he relaxed the assumption of horizontal initial water level for u-
sing the Theis and Hantush equations.

It was well accepted that the maximum recharge under natural hydrogeological conditions can be
used to determine the sustainable groundwater resource. Professor CHEN challenged such an approach
and demonstrated that sustainable groundwater development should be based on the increase in recharge
or/and the decrease in discharge after the aquifer system reaches a new equilibrium under pumping con-
dition. Unfortunately, the myth that the recharge prior to pumping is important in determining the mag-
nitude of sustainable groundwater development still goes on in the groundwater community in the world.

Professor CHEN developed some creative and effective methods of numerical modeling for some

special hydrogeological problems. For numerical simulation in coastal aquifers, he presented the “equiv-
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alent boundary” theory to determine the offshore boundary of a confined aquifer with roof extending un-
der the sea on the basis of analyzing by tidal data. He proposed the equivalent hydraulic conductivity ap-
proach to simulate the pumping test data from a pumping well in a multilayer aquifer system. By taking
account the different flow regimes (laminar and turbulent flows, and the transition range) , his approach
can simulate the dynamic interaction between the aquifers via non-Darcian vertical flow through the well-
bore. He also used the approach to study groundwater flow in a horizontal well and verified his model
and approach by conducting laboratory tests in a sand tank model. He further extended this approach to
handling the complex groundwater flow in karst aquifers by presenting a triple porosity model for karst
aquifers consisting of pipes, fissures and a porous matrix. Recently, Professor CHEN has challenged the
traditional thinking about the physical meaning of water level measured from an observation well. It has
been well accepted that the water level in an observation well reflects the average hydraulic head in the
aquifer profile that is occupied by the screened portion of the well. Professor CHEN has been conducting
research to prove that the water level in the observation well penetrating several aquifers represents only
the head of the upper aquifer, or more precisely, the uppermost point of the upper aquifer.

On the basis of his modeling experience over the last half century, he strongly believes that the
most important element in numerical modeling is that the model designers should make every effort to
ensure that a numerical model is an accurate representation of the actual processes occurring in the real
aquifer system. The best way to achieve this goal is to analyze the hydrogeological conditions with great
care, conceptualize the model in a rational manner and simulate the process using an appropriate numeri-
cal technique.

Key words;: CHEN Chong-xi; academic thought; groundwater; resource estimation; model; numer-

ical simulation; well flow problem.



