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ESTIMATION METHOD OF TRANSVERSE DISPERSIVITY BASED ON
VERTICAL SALT CONCENTRATION DISTRIBUTION IN COASTAL AQUIFER
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By Kazuro MOMII, Tosao HOSOKAWA, Kenji JINNO and Toshiaki ITOH

This paper presents a method for the estimation of transverse dispersivity in a
homogeneous isotropic coastal aquifer where salt water intrusion takes place. An
approximate solution of the concentration profile on the axis perpendicular to the fresh-
salt water interface is derived from a similarity approach and compared with the concen-
tration profile measured in a laboratory experiment, A two-dimensional numerical
simulation on salt water intrusion and dispersion is performed using the dispersivities
estimated by the proposed method, Numerically predicted concentration profiles agree
well with the experimental data. It is concluded that the proposed method is practical
for the estimation of transverse dispersivity based on the measured concentration,
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Fig.1 Vertical cross-section of confined aquifer.
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Fig.2 Computed flow pattern at steady state in experiment 1.
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Fig.4 Criteria function at X,=20 cm in experiment 1.

Table 2 Estimated values of transverse dispersivity,

Present method Op (cm) obtained

Case T Case 2 by Harleman and
Qp Qg 8 Rumers' formula
(cm) (cm) (cm)

Expt.l(Glass bead)
Xo= 4cm 0.008 0.02 -32.5
Xo =20cm 0.011 0.002 170.0

Average 0.0095 0.011 0.0058
Expt.2(Soma sand)

Xo= 4cm 0.001 0.0044 -37.5

Xo=20cm 0.0016 0.0096 -24.0

Average 0.0013 0.0070 0.0040

# In the case 1,the value of B is equal to O cm.
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Fig.6 Observed interface and computed isochlor lines at

steady state in experiment 1.
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Fig.7 Comparison of the measured and the computed concen-

tration distributions using the estimated dispersivities in

experiment 1.
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Fig.8 Comparison of simirality and numerical solutions at X,

=20 cm in experiment 1.
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