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Fig. 3 Distribution of head drawdown in the observation well with different well distances and value of S, calculated by Ha-

ntush-Bouesep formula
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Fig. 4 Flux distribution along vertical direction in observation well with different radius distances
a. 5.19 m;b. 21. 19 m;c. 45. 01 m;d. 65. 25 mj 1. 0. 02 mj;2. 0. 05 mj;3. 0. 10 m;4. 0.20 m
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Fig. 6 Influence of groundwater funnel depression in the first modeled aquifer coming from the “channel effect” in observa-

tion well with different radius distances
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Formation Mechanism of Water Level and Its Determination Method in
Conventional Observation Wells for Three-Dimensional Groundwater Flow

CHEN Chong-xi
(Institute of Environmental Geoscience, China University of Geosciences, Wuhan 430074, China)

Abstract: The paper questions the traditional method for the calculation of the water level in the
conventional observation wells for three-dimensional groundwater flow, and proposes that the Hantush -
Bouepep equation, a pure mathematical method, is lacking in the basis of physics. The analysis of the
formation mechanism of water level in the observation wells shows that the flux is zero only at the
mouth of three-dimensional groundwater observation well, but the interior of the well contains actually
“discharge” and “recharge” from the aquifers; that the water level in one homogeneous aquifer may have
the same essential features as the multilayer well has; that the water level in the multilayer well is not
mixed, and that the distribution of the head and flow in the multilayer well conforms to its own mecha-
nism. Generally speaking, the observation well in the three-dimensional groundwater flow may not be
described with the line sinks and line sources, nor can it be assumed that the flow in the observation well
is determined by the laminar flow (linear flow) that has been proposed in recent years. However, the
“seepage-pipe coupling model” and “equivalent hydraulic conductivity” (EHC) presented by the author
in 1993 can be used to simulate very conveniently and effectively the three-dimensional groundwater
flow. For the further illustration, the Hantush-Bouesep equation can only be approximately used in the
conditions where the diameter of observation well is more than 0. 2 m and that the distance between the
well and the observation well is more than 10—20 m.

Key words: three-dimensional groundwater flow; water level of observation well; mixed well; seep-

age and pipe coupling model; equivalent hydraulic conductivity (EHC) ; limited element method.



