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Fig.1 Hydrogeological sketch map

of the Liulin spring area
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Ar—Archaean fissured aquifer system,
poor water abundance; Pt—Proterozoic fis-
sured aquifer system, poor water abun-
dance; Z—Sinian fissured aquifer system,
poor water abundance; & — O—Cambro—
Ordovician fissured-karst aquifer system,
middle water abundance; C, P—Permo —
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. The arrows represent direction of ground-

water flow
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A Three-dimensional Numerical Simulation for Salt Water Intrusion
into Fresh Water Aquifers in an Inland Monoclinal Structure

—A case study of the water suppl y centre of Liulin Power Plant

in the Liulin spring area, Shanxi

Xue Yuqun” Huang Hai” Wu Jichun Zhang Zhengzhi® Wang Yuhai”
1) Dept. of Earth Sciences, Nanjing University, Nanjing’, 210093
2) Institute of Power Prospecting and Designing of Shanzi Province, Taiyuan, 030001

Abstract

This paper presents a three-dimensional miscible solute transport model for salt water intru-
sion into fresh water aquifers, in an inland monoclinal structure. The following two equations are

necessary for the description of salt water intrusion in aquifers with a transitional zone:

Ky G+ meep 1=l + o1 5~ £4 i,j=1,2,3,(z) ER
3 an d 3 S H y C o
ax(‘Dfa;f)_uiZ_z‘E a—t+5_(c—c ) ,j=1,2,3, (x)ER

The first equation is used to describe the flow of variable-density fluid (a mixture of fresh water
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and salt water). The second equation is used to describe the transport of dissolved salt. The

above two equations together with the relevant initial and boundary conditions and the motion e-
quation constitute a complete three-dimensional model for the description of salt water intrusion
in an monoclinal structure. In order to improve the simulation precision as far as possible, a tele-
scopic mesh refinement technique is used. Using this technique, a coarse grid is used to model a
large problem domain (2727 km?) bounded by the physical limits of the aquifer system. The so-
lution is used to define sub-regional boundaries, which then define the smaller new problem do-
main, the spring area (about 90 km?). These models are used to describe the motion of a salt
water—fresh water interface. The simulated values of the concentration of Cl~ in groundwater
and the hydraulic head agree very well with the field data. Then these models are used to predict
the possibility of salt water intrusion into fresh water aquifers when the Liulin spring is used as a

water supply centre for a power plant.

Key words: miscible solute transport model; salt water intrusion into an inland monoclinal

structure; salt water—fresh water interface; telescopic mesh refinement technique
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