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Hydrogeological systems in a metropolitan area can be understood by analyzing the groundwater
disturbing factors such as constructions and land applications, the groundwater usage for domestic and

51



A&, 132, 498

industrial purposes, and the groundwater pumpage to lower the groundwater level for the structural
safety of subway and underground facilities. This study is part of the study performed to understand
the groundwater system in the Seoul area and it is focusing on the hydraulic properties. Groundwater
well inventory, barometric efficiency measurements, pumnping and slug tests, and long-term groundwater
monitoring have been performed during the last 2 years. The relations between Han River and the
groundwater around the river also have been observed. These observations and test data, together with
the information on soil distribution, geology, and logging data are used to construct a database and GIS
(Geographic Information System) presentation system using ARC/INFO. Barometric efficiencies appeared
to have no special trends associated with well depths, which means that the degree of confinement of
the crystalline rock aquifer of the Seoul area is distributed locally depending on the development of
fractures. Hydraulic conductivities exponentially decrease with well depth. The stage of Han River
fluctuates according to the tidal movement of nearby seawater but the tidal effects attenuate due to the
underwater dams. Groundwater levels in the Seoul area seem to have declined for the last two years,
but it is not certain that_the declination represents_the. long-term trend.
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Fig. 1. Geological map of the study area.
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‘ 1997 to May 21, 1997.
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Table 2. Barometric efficiency calculated from measurements of water levels and atmospheric

pressures.
‘ Elevation | Depthto | Well | Barometric
Well sites (m) water level | depth | efficiency Remark
(m) (m) (%)
o3 g 23N 20.0 5.76 40 48.8
A3 S NSOHE 193 19.5 5.16 14 70.6
A3 ENSOHIEMNB S 20.0 5.19 14 542
Aot2 S AMEOHIE 20.0 5.87 74 295 May be pumping
A3 E MNESOHLE 31 & 20.0 5.01 13 42.5
HEs5S 0z0 S8 25.0 4.32 13 43.2
HE4E MSOHUE 23.0 6.38 52 43.2
el LES 30.0 22.04 70 123.0
FElN NES St Xl | 21.0 5.66 50 23.0
2ENES & 20.0 2.70 100 74.6
2EHEZHUHOIIE 19.5 4.28 100 49.2
28323 § Xl OHIE 21.0 2.04 100 96.7
Z2E3FRA9EX OHIE 26.0 4,95 100 23.2
=8B 21.0 2.35 100 16.1
AMB 4 SNRL O 21.0 3.84 70 115.3 May be pumping
SIRSHEOHIE 24.0 3.67 100 - 63.7
Eggilg 40.0 - 4.36 70 46.03
4 0HIIE 245 5.85 80 44.6
E2cI0HIE 24.0 3.32 70 326
BtMOHIIE 35.0 1.02 61 148 May be pumping
S+E SHXSS 20.0 2.68 75 384
2558 15.0 8.62 14 96.2 May be pumping
2 xS ‘ 32.0 4.77 83 78.8 :
MEsin n0HIE 75.0 0.55 63 498 May be pumping
S 63.0 1.34 150 55.5

AQHA AstTHY HAEE S5 A48 A4
AlZE ol dERt u AlAuie dizIbE A s W
Be S35tk 27Re BFAA AdreE wil
Az E2 0 AH2Z UL ol T FHAB
712 FA4%0en, drdE @A AY o}
- gR2a P49 VAR AU olF FAL
@ BAAA AdFAE T 2 ARl A 2 W
(g S dY WEYo] Tt JYANE
setsinth. d5ARE o &5 UIEES A
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Table 3. Daily pumping rates of subway pumping stations.

SM YA 012 Q(ecmd) | Depth | &4 QA 018 Q(cmd) | Depth
(m) (m)
184 ME8Y 53.2 11.65 |3&M &2 57.9 15
1M ANH 106.5 106 (384 e 1872 15.5
184 B2t 59 112 |38M &2 1152 24
184 E23 0t 14.4 1125 |35 WX 3312 23
184 E2 501 122.4 11.15 384 g0 144 22.85
188 EUE 71.5 1125 |34 & 490 15.1
1S54 MMSE 205.9 104 [354 23 144 18.1
184 MESEN 116.69 15 |3&8M =M 360 14
184 HINE 12.9 N4 [3&8M8 22 288 26
1SM P ER 17.2 1452 |48 AR 2.2 14
1M HED M2 18.7 1452 |4 846 HE2N 374 13.7
1 &4 Hekel M 92.1 1452 [45M R 3312 13.5
EREENEEL] 46.1 1452 [43M4 £82M 86.4 13.5
28M MEE 1586 13 |44 0I0t 4.2 14.1
25M AMEE BM 401.7 17 454 DIOtALAE 1094 13.5
254N MEE 24 266.4 10 |4&5M 2AS 3024 13.5
254 ME 206 19.83 |45M SA0NH 547 14.5
2SM ANEEM 41.7 1255 |4 &M St 201 13.6
28M SRR 106.7 1583 |4 S4M &3t 979 13.5
254 €71 4} 31 154 1484 S 1728 21
28M EHE22SE 131 1297 |4 8M B2 360 245
28M MY A 765 1235 |[4&M B2 24 432 15
2sM MY B 508 1235 |44 BE 576 22
28M 2l 194 13 484 8I¥ 351 22.5
28M A 216 16 (458 NSY 648 20
284 AA 113 13 488 e+ 28.8 15
254 EYRST 230 124 [454 &2AT] 460 13
1M Eg2eM 432 18 [4&M ASH 43.2 12.5
25M AtM 216 12 4848 01E 11.5 13
28M ME 28.8 12 |48M SA 403 135
28M Hat 14.4 177|434 NE 388 21
15M 2L 72 125 |44 SEHEEM 1828.8 35
25M 2gEN 72 125 |44 SEHEEM2 849.6 35
28M ME 28.8 126 |58 gst 43
284 2l 1152 127 |5 &4 JH&HAt 72
2 g 216 137 |5848 &8 245
2&8M NEUH 763 13 |554M tB3Ead 749
25M AEAM 705 13 |54 08 0.15
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Table 3. (Continued)

HEAY Ase A2Y 24 23 54 By

284 A 72 18 |54 g2 2.88
2848 MEIR 72 135 |s&M DXIA 1,958
288 =M 302 119 |55M 2 0.15
25M ME 432 1346 |5&M @20 0.15
28 AMEE 28.8 18 5o 24H 10,022
25M MEEEM 72 18 534 EEHEAE 3,830
284 MEEIIKS 28.8 20 [s&M 0T 3,686
254 CEA 144 18 55 HEEAM 965
28N CENENM 374.4 185 |55 D& 0.15
284 AXAY 54,7 17.8 |58 2alel 1,613
284 AXMIAEM 55.3 12 |584M AoHHEM 4,666
2548 28 28.8 1195 |58 =M 1,397
2588 EXZRH 43.2 1295 |58 2I=4M 2,923
28M B5H 57.6 20 [s5&M 2 115
2E8M B2 144 23 |53H OIXA 0.15
2SM ME 115.2 15 [53M LR 288
28M MEEM 705.6 16 |558M ASEM 5,760
284 O 1468 16 |584 AS=EM 3,168
25N BE 15.8 1655 |58M M5 1.44
3EM RO 576 141 |5&M 2E 19
38M RMIEEM 57 141 |58 LEEM 65
35M AL 1296 134 584 28 950
ERIEE 100 131 |53 2202 662
38N S5 72 135 [5546 "o 58
3zM EN 28 1549 |ssM D 202
3I&M ENENS 1815 144 |5&M a2 40
3EM R 14 16 5 524 1,195
1eMd Sy 1296 16 [s54 E& 173
38N A== 2736 1869 |554 Saimi=M 86
TEREE 993 1715 |55 22338 14
3ISM EZ23 01 2030 20 [sE4 g0l 14
3&M 21 301 777 183 |5&8M 2224 576
3IEM B2 697 22 |58H isgs 648
315N ST 792 167 [58M Hs 14
35M o 276 129 [534 Ho=u 1,440
318N 23 11.8 1239 | 558 HO 86
3&M N=HOIE 720 1565 |5&48 DIMEM 878
3sM W 288 1845 |5&4 DIN 619
3SH 2N 69.1 141 | 28 (m’/day) | [18417m]
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Fig. 8. Pumping stations along subway lines act as groundwater line sinks. The 150m radial

distance buffered by ARC/INFO fuction.
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