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ABSTRACT

A series of three-dimensional numerical simulations using a generdized multidimensional hydrodynamic dispersion
numerical mode is performed to smulate effectively and to evaluate quantitatively impacts of urbanization on density-
dependent groundwater flow and salt transport in a coastal aguifer system, Suyeong-Gu, Busan, Korea. A series of steady-
state numerical simulations of groundwater flow and salt transport before urbanization with materia properties of geologic
formations, which are established by numerical modeling calibrations considering al the urbanization factors, is performed
first without considering al the urbanization factors, A series of transient-state numerical smulations of groundwater flow
and sdt transport after urbanization is then performed considering the urbanization factors individualy and al together.
Finally, the results of both numerical simulations are compared with each other and analyzed. The results of the numerical
simulations show that density-dependent groundwater flow, sdt transport, and seawater intrusion in the coastal aquifer
system are intensively and extensively impacted by the urbanization factors. Especialy, these urbanization factors result in
the changes of the total groundwater volume and salt mass in the coastal aguifer system. However, such impacts of each
urbanization factor are not spatially uniform but locally different.
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Hammah and Curran, 1998, 1999y %]-8-5}¢] ﬁ‘%‘ﬁ}%ﬂ\
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- (rock mass classification) A& FAHLIS-3H, 1991,
%&‘%‘Al THAEEN, 1993, FAnEET T, 1997,
2004)° FEA|9=(rock quality designation, RQD)S} ©F
9 Ry Ae)e] 43(volumetric joint count, VIC)2] T
Al2] (PAmstrom, 2005y AM8-3te] A7dstAtt. &g 2+
Aelrte] 7 (aperture)> 1 7FAT}F 7] L ok AE
(packer and pumping test)© 25 T i AT E
BrE] A=l cubic law(Parsons, 1966; Snow, 1968,
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Asl4=e] A=A14=(compressibility)= 4.40 x 10°m?N
o2, Al 54 HAAIG(dynamic viscosity)y= 1.12
x 10%kg/m/secE, GE(sdt)e] AL 9= (molecular
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Table 1. Materia properties of the geologic media and impermesble pavement

Property

Sadimentary  Andesitic  Andeste  Rhyolite Hornblende Granite Weathered  Alluvium  Impermeable

rock volcanic granodiorite  porphyry zone and marine pavement
breccia sediment
Porosity of matrix 375x10% 450%10% 268x10% 674x10% 700x10° 611x10? 175x10* 306x10% 7.32x 102

Saturated hydraulic conductivity 9
of matrix [m/sec] 3%x10

Longitudina dispersivity [m] 1831 1831 1831
Transversal dispersivity [m] 183 183 183
Solid density [kg/m’]
Compressibility [m?/N]
Tortuosity 041 041 041
Residual water saturation
van Genuchten's (1980) unsaturated hydraulic parameters
o, [1m] 100 270 270
n, 123 123 123

245x 102 245% 102 245 102 245x 102 245%x10%2 966x107 339x10° 250x10°

1831 1831 1831 1831 1831 1831
183 183 183 183 183 183
285x10° 256x10° 265x10° 278x10° 276x10° 269x10° 268x10° 265x10°
165x 101 417x10° 1.29x 10" 1.36x 101 927x 101 927x 10" 1.11x10% 452x10% 227x10°
041 041 041 041 041 041

207x10% 263x10' 263x10* 263x10* 263x101 7.39x10%2 232x10' 139x10' 207x10*

256x10°

270 270 160 190 1240 100
123 123 137 131 228 123

J. Soil & Groundwater Env. Vol. 14(6), p. 1~18, 2009



8 ZEx -

=
HER

Table 2. Material properties of the representative joint setsin the geologic media

Geologic medium Joint set number  Strike [ Dip [ Spacing [m] Aperture [m]
(geologic formation) (before and after calibration)
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Fig. 6. Initial steady-state spatia distributions of (a) groundwater table (i.e., zero reference pressure head) eevation, (b) reference
hydraulic head at the ground surface, and seawater-normalized salt concentration at (c) z=-100 m, (d) z=-300 m, (€) z =-500 m, and

(d) z=-700 m in the coastal aquifer system before urbanization.
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