R¥IBRZR FHS515%40 Journal of Chinese Agricultural Engineering
FERE M F 12 AR Vol. 51, No. 4, December 2005

A R R ABR &R MR Ik F GRS HA R

Analysis on the Anisotropic Hydraulic Parameters of
an Aquifer with Pumping Test
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ABSTRACT

The study of the previous researches were based on the assumptions of an isotropic
and homogeneous aquifer. In fact, the characteristics of a real aquifer are anisotropic
and heterogeneous. Therefore, this study intends to reveal characteristics of anisotropic
and homogenous hydraulic parameters of the aquifer based on Neuman’s model (1984).
Hydraulic researchers obtain the in-situ data from few wells that can’t represent the real

hydraulic property of the aquifer. A pumping test was conducted through a group of
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observation wells established on the campus of National Yunlin University of Science and
Technology. In the analysis process, the data of hydraulic properties of the aquifer

taken from more than four monitoring wells were found to be better than Neuman’s (1984)

three-well method. The results of this study are that the principal transmissivity (7,,) and
lateral transmissivity (7j) are 3.30E-04 (m%s) and 2.00E-04 (m%s) respectively; the

principal hydraulic conductivity (K,) and lateral hydraulic conductivity (Kj) are 1.88E-05
(m/s) and 1.25E-05 (m/s) respectively; the isotropic effective transmissivity 7, is
2.40E-04 (m%s); and the storage coefficient S is 3.22E-03. The angle between the
direction (« )of anisotropic coordinates( «, 8 )and the X-axis of normal coordinates(X,Y)

is 39.32 degrees clockwise from the X-axis.

Keywords: Heterogeneous, Anisotropic, Pumping test.
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&1 B=ZROWHBR

T (m?/s) T, (m/s) T, (m?/s) T, (m?/s) T, (m’/s) T, (m?/s)
9.78E-07 9.92E-07 1.09E-07 3.10 E-04 3.20 E-04 3.48E-05
S T, (m%s) T, (m%/s) Ty (m’/s) 0 A?
3.13 B-03 3.10 E-04 3.50 E-04 2.80 E-04 4321 9.95E-11
=8 DT REERKNSEIRESR
KASE | B—RGW | F=RIM | BZRG | B ORGM | BERG | BNRIM | BRI
7" (m?/s) 498E-07 | 6.57E-07 | 9.78E-07 | 8.05E-07 | 8.45E-07 | 8.62E-07 | 8.16E-07
7', (m%/s) 9.58E-07 | 9.89E-07 | 9.92E-07 | 8.97E-07 | 8.02E-07 | 824E-07 | 7.50E-07
7", (m%/s) -9.93B-08 | -1.84E-07 | 1.09E-07 | -7.37E-08 | -1.56E-07 | -1.23E-07 | -1.64E-07
T,(m?/s) 1.96E-04 | 2.39E-04 | 3.13E-04 | 2.77E-04 | 2.94E-04 | 2.97E-04 | 2.59E-04
T,,(m’/s) 3.78E-04 | 3.60E-04 | 3.17E-04 | 3.08E-04 | 2.80E-04 | 2.84E-04 | 2.38E-04
T,,(m?/s) -3.92E-05 | -6.69E-05 | 3.48E-05 | -2.53E-05 | -5.45E-05 | -4.23E-05 | -5.21E-05
N 2.54E-03 | 2.75E-03 | 3.13E-03 | 2.91E-03 | 2.87E-03 | 2.90E-03 | 3.22E-03
T,(m%s) 270E-04 | 2.89E-04 | 3.13E-04 | 2.91E-04 | 2.82E-04 | 2.87E-04 | 2.43E-04
T,(m%/s) 3.86E-04 | 3.89E-04 | 3.50E-04 | 3.22BE-04 | 3.42E-04 | 3.33E-04 | 3.01E-04
Ty(m%/s) 1.88E-04 | 2.09E-04 | 2.80E-04 | 2.62E-04 | 2.32E-04 | 2.48E-04 | 1.95E-04
0 -11.69 -23.96 4321 -28.97 -41.11 -40.52 -39.32
A? 1.19E-09 | 5.74E-10 | 9.95E-11 | 9.95E-11 | 6.68E-11 | 7.27B-11 | 5.52E-11
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