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Numerical Modeling on the Prediction of Groundwater Recovery in the
Youngchun Area, Kyungbook Province
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A modeling was performed to predict the groundwater recovery in the vicinity of the waterway tunnel area using
a groundwater flow model MODFLOW. The model was calibrated to reproduce measured groundwater levels and
observed flow rates into the tunnel prior to lining, and then used for flow simulation under transient condition.
Model predictions under steady-state condition revealed that if tunnel conductance had been reduced by 25% to
90%, groundwater levels would recover between 8% and 72.4% of their initial levels and flow into the tunnel will
decrease between 5.5% and 82.7%. In case of 75% tunnel conductance ruduction in transient simulation, most of
wells were predicted to recover within 20 years or so. The complete recovery for the wells with the groundwater
level over 70 m was found to be impossible. For the 90% tunnel conductance reduction, all wells were found to be
recovered within 15 years.

Key words : waterway tunnel, groundwater level, modeling, flow rate, conductance
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Table 1. Flow rates recorded by datalogger at entrance, 1st,
2nd, 3rd access tunnel.

. Measured Tunnel In Flow Rate
Tunnel Section

(m/day)
Entrance 2687
Access 1 15652
Access 2 9157
Access 3/Exit 13774
Sum 41270
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Table 2. Flow rates recorded by datalogger and flow rates calibrated.

Tunnel Section Observed ”gunnel Inflow Calibration 3Tunnel Inflow Diff}erence
(m°/day) (m°/day) (m°/day)
Entrance 2687 2564 -123(-4.6%)
Access 1 15652 15907 +255(+1.6%)
Access 2 9157 11603 +2446(26.7%)
Access 3. Exit 13774 12003 -1768(-12.9%)
Total 41270 42080 810(<2%)

Table 3. Calibrated flow rates of steady state condition.

Steady State

Scenario Inflow Rate Rate (m’/day)

Entrance Zone Access 1 Inflow Access 2 Inflow Access 3 Exit Inflow
Rate (m3/day)

Total Inflow

Rate (m3/day) Rate (m3/day)

Tunnel
Conductance
Reduced 0
(Calibration)

2564 15907

11603 12006 42080

Tunnel
Conductance 2269
Reduced 25%

15245

11080 11153 39747

Tunnel
Conductance 1928
Reduced 50%

13407

9868 10175 35378

Tunnel
Conductance 1441 9384
Reduced 75%

7670 7588 26083

Tunnel
Conductance 466 884
Reduced 90%

2697 3217 7264

Tunnel
Conductance 0 0
Reduced 100%
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Table 4. Average absolute recovery and average recovery rate of groundwater level according to reduction of conductance.

Steady State Scenario

Average Water

Average Absolute Average Percentage

level (m) Recovery (m) Recovery (%)
Tunnel Conductance Reduced 0% (Calibration) 300.1 0.0 0.0%
Tunnel Conductance Reduced 25% 306.2 6.0 8.3%
Tunnel Conductance Reduced 50% 317.6 17.5 24.1%
Tunnel Conductance Reduced 75% 337.6 374 51.6%
Tunnel Conductance Reduced 90% 352.6 52.5 72.4%
Tunnel Conductance Reduced 100% 372.7 72.5 100.0%
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