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ABSTRACT

Hydrogeologic environment of the Mega City such as Seoul, suffers from rapid changes caused by urbanization,
construction of underground subway or buildings, and contaminant loading by diverse anthropogenic activities.
Understanding the present condition of groundwater environment and water budget is necessary to prevent natural and man-
made disasters and to prepare for sustainable water resource management of urban environment. In this study, regional
groundwater flow and water budget status of Seoul was analyzed using numerical simulation. Modeling result indicated that
groundwater level distribution of Seoul generally followed the topography, but the significant decreases in groundwater
level were observed around the subway network. Steady-state water balance analysis showed groundwater recharge by
rainfall and leakage from the water supply network was about 550,495 m*/day. Surface water inflow and baseflow rate via
Han River and major streams accounted for 799,689 m*/day and 1,103,906 m*/day, respectively. Groundwater usage was
60,945 m*/day, and the total groundwater leakage along the subway lines amounted to 114,746 m*/day. Modeling results
revealed that the subway could decrease net groundwater baseflow by 40%. Our study result demonstrated that the subway
system can have a significant influence on the groundwater environment of Seoul.
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Fig. 1. (a) 3-D numerical domain used for simulation, (b)
enlarged partial section of the study area.
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Table 1. Hydraulic conductivities used for simulation
K« (FKyy) (cm/sec) K., (cm/sec)
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Table 2. Error analysis of simulation results according to the
hydraulic conductivity (K: Result when using the calibrated
hydraulic conductivity, 0.5K: Result when decreasing hydraulic
conductivity by a factor of 0.5, 2K: Result when increasing
hydraulic conductivity by a factor of 2, 5K: Result when
increasing hydraulic conductivity by a factor of 5)

RMSD NRMSD (0%
0.5K 14.1449 0.07962 0.47949
K 11.1816 0.06294 0.37904
2K 15.0319 0.08461 0.50956
5K 18.9713 0.10679 0.6431
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Table 3. Groundwater budget analysis result of the Seoul City (unit: /day)

Rainfall and sewage leakage Han river and major streams  Groundwater usage Subway leakage Error
Inflow 550,495 793,689 0 0 64,587
Outflow 0 1,103,906 60,945 114,746 (4.8%)
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Table 4. Groundwater budget analysis around the Yeouinaru station

(unit: m*/day)

Analysis radius (km) Rainfall and sewage leakage Net baseflow  Groundwater usage Subway leakage ~ Water budget
1 3,503 -135 1,424 4,103 -1,889
1.5 9,228 2,816 2,052 5,830 -1,476
2 13,204 17,180 2,663 9,189 -17,358

Table 5. Groundwater budget analysis of the Seoul City without considering the subway network effect

(unit: m*day)

Rainfall and sewage leakage = Han river and major streams  Groundwater usage Subway leakage Error
Inflow 550,495 874,739 0 0 29,937
Outflow 0 1,394,226 60,945 0 (2.1%)
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