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Parameters Estimation and Analysis for
Leaky Aquifer System
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Abstract : Leaky aquifer (two-aquifer) system in this study consist of an upper unconfined and a lower confined
aquifer with a leaky layer between them. It is assumed that water is withdrawn from the confined aquifer of the aquifer
system, the upper unconfined aquifer will be affected by the leaky aquifer separating the upper and lower aquifers. In
order to analyze the leaky aquifer, the determination of hydraulic parameters is needed. In this paper, hydraulic
parameters are suggested by improved SM (slope-matching) method. To know variation of groundwater head in leaky
aquifer systems, an numerical scheme is made using the finite difference method. To verify the numerical scheme, its
solution is compared to analytical one. The solution of them agrees well in one-dimensional system at steady-state
condition. And heads of groundwader are computed upper and lower aquifer in two-dimensional system.
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Figure 1. Schematic diagram of leaky aquifer system.
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Table 1. Pumping test data for leaky aquifer (Sen, 1986)

Time (day) 243E-01 .306E-01 .375E-01 468E-01 .674E-01 .896E-01
Drawdown(m) .069 .077 .083 091 100 109
Time (day) .125E+00 .167E+00 .208E+00 250E+00 292E+00 .333E+00
Drawdown(m) 120 129 136 141 142 143
Table 2. Evaluated hydraulic parameters by improved slope-matching method
Time Drawdown Drawdown Transmissivity ..
. Slope W (q) K, (t/F) t/F F (m)  Storativi
(dy)  (m) diff ’ a (m’/day) Y
.243E-01 .069 .089 411 .603E-01  229E+01 1568. 2.039 149 605.2 .173E-02
.306E-01 077 .081 .381 482E-01 .250E+01 1882. 2.447 .098 9185 141E-02
375E-01 .083 075 513 J08E+00  .175E+01 1422. . 1.850 181 4979 .198E-02
468E-01 .091 .067 .399 .552E-01 .237E+01 2162. 2.811 .068 1326.8 .104E-02
.674E-01 .100 .058 .598 156E+00  .143E+01 1507. 1.960 161 558.3 209E-02
.896E-01 109 049 772 268E+00 .990E+00 1236. 1.608 233 386.2 277E-02
.125E+00 120 .038 947 394E+00 .712E+00 1149. 1.494 263 3422 311E-02
.167E+00 129 .029 1.283 .662E+00 .402E+00 854. 1.111 402 2242 429E-02
208E+00 136 .022 1.438 791E+00 .315E+00 887. 1.154 .382 2355 421E-02
250E+00 141 .017 402 567E-00 235E+01 - - - - -
292E+00 142 .016 507 106E+00  .177E+01 - - - - -
.333E+00 143
average 1407. 566.1 252E-02
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Table 3. Hydraulic parameters estimated by various methods

Gupta(1989) 50 0.187 - 2072 1000
Amitabha(1989) 0.157 1.7x10° 1665 600
SM(Sen, 1986) 0.147 24x10° 1576 505
Pittenger(1997) 90 0147 2.3x10° 1609 521
NNA(Rashid, 1986) - 1.8x10% 1698 698
A" SM 0.157 2.5x10° 1407 566
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