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Fig.1 Comparison of isopleths of simulated watertable H_ with those of surveyed watertable H,
(with some interpolated data) for June 1989, in domain Q and the measuring points of brine’s

watertable
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Tab.1 Comparison of the errors between simulated and surveyed watertables (H and H)
in domain Q before and after X, 4, are modified

B B | How | Hua | AH | e |HXHRE | (HHRE| 3 fHm) ¥ % (m)
e,/ AH e,/ AH

i A (m) (m) (m) (m) (%) (m) (%) M, M D, D,
1988 | 3 | 1954 | 1843 ) 111 | 0.14 12.3 0.09 8.3 0.01 | 003 0.05 | 0.03
1988 4 | 19.56 | 17.52 | 2.04 | 0.18 8.6 0.17 8.1 -0.03 | —-0.01 | 0.07 | 0.08
1988 5 | 19.57 | 17.02 | 255 | 028 10.9 0.18 72 -0.03 | —0.01 | 0.08 [ 0.07
1988 | 6 | 19.60 | 17.08 | 2.52 | 0.31 12.3 0.15 59 —-0.04 | —0.01 | 0.09 | 0.06
19881 7 | 1961 | 17.30 | 2.31 | 0.36 15.7 0.21 9.3 -0.10 | —0.06 | 0.10 | 0.05
19881 8 | 1967 | 16.87 | 2.80 | 0.46 16.5 0.22 7.8 -0.11 | =007 | 013 [ 0.07
1988 9 | 1965 | 17.06 | 259 | 0.43 16.7 0.27 10.5 -0.11 | —0.07 | 0.14 | 0.09
1988 | 10 | 19.61 | 1723 | 2.38 | 0.43 182 0.24 99 -0.10 | —-0.06 | 0.13 | 0.08
1988 | 11 {19.58 | 17.62 | 1.96 | 0.35 17.8 0.17 8.7 -005 | —0.01 | 0.11 | 0.08
1988 | 12 | 19.56 | 1691 | 2.65 | 0.31 116 0.15 5.5 —-0.07 | —0.03 | 0.08 | 0.06
1989 | 1 | 1955|1739 | 2.16 | 032 149 0.16 7.6 -0.03 | 001 | 0.10 | 0.08
1989 | 2 | 19.54 [ 1788 | 1.66 | 0.27 16.0 0.17 10.4 0.00 | 004 | 009 | 0.07
19891 3 | 1954 | 1782 | 172 | 026 15.0 0.11 6.5 000 | 003 008 | 0.06
1989 4 11956 | 1794 | 162 | 032 19.6 0.26 16.2 003 | 006| 012 | 0.10
1989 | 5 [ 19.57 | 1769 | 1.88 | 0.25 13.3 0.12 6.5 0.00 | 004 | 008 | 005
1989 | 6 | 19.59 | 17.30 | 229 | 0.32 14.1 0.09 4.0 -001 | 002 010 | 0.05

TiyE® 2.14 | 031 143 0.17 7.7 —0.04 | 0.006 | 0.097 | 0.068
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Fig.2 Comparison of the H and H, curves for the westeast cross—section through the point P in
Fig.1 in June 1989 before and after K, 4, are modified
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THE DYNAMICS OF UNDERGROUND BRINE IN AN AREA
WITHIN CHAERHAN SALT LAKE, QINGHAI, CHINA

LI Hai-long, MA Guo—xiang

( Department of Mathematics, Anshan Teachers' College, Anshan, 114005)

Abstract Chaerhan Salt Lake in Qinghai is one of the largest dry salt lakes in the world.
Underground brine in this area is being exploited to produce fertilizer, salt and other products, at an
increasing rate. Therefore, a study of the movement of the underground brine in the course of its
exploitation is important to the development of the industry of salt chemistry in this area. So far, our
institute established about 100 measuring stations for the underground brine watertable measurement
in an area of Chaerhan Salt Lake in the summer of 1987 and the measurement started from March,
1988.

In this paper, a mathematical model is built to describe the dynamics of underground brine in
the area. The model consists of an initial-boundary value problem of the boussinesq equation, which
is a nonlinear parabolic equation. Numerical solutions to the model are obtained using Finite Element
Method and iteration. On the basis of this, using the monthly—surveyed data of the watertable of
ground brine at 65 surveying stations in the area, from March 1988 to June 1989, the
isopleths—comparison method is applied to modify the hydrology—geological parameters of the salt
layer, such as the permeability and the thickness of the salt layer, which were estimated using
experimental and measured values and interpolation at the beginning of the calculation.

Through the modification of the above—mentioned hydrology—geological parameters, the relative
errors between the simulated and surveyed values of the watertable of underground brine are reduced.
Key words Watertable of underground brine in salt lakes Numerical simulation
Isopleths—comparison method Chaerhan Salt Lake
Subject classification number P59



