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At the initial stage of the underground reservoir design one should thoroughly consider surface and sub-
surface hydrology, hydrogeologic characteristics of aquifer system, and the function of cut — off wall be-
cause it is linked to the effective management.

In this study, three dimensional finite difference model was applied to analyse the function of Ian under-
ground reservoir at Kyungbuk Province.

The steady and unsteady state conditions after construction of the underground dam were simulated
through the model, and from these results the groundwater budget and the safe yield were determined.

The model simulation indicates the infiltration of irrigation water to be one of the major factors of sea-
sonal fluctuation of groundwater level. The recharge rates of irrigation water were estimated as 4.3mm/d
during May and June, and 1.7mn/d during July and Agust.

Groundwater recharge from the watershed area estimated to about 0.04m*/s, almost consistent through
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the year. In 1984, groundwater discharge through the transverse section of the dam was 0.002m3/s and the
optimum yield for two months (July and August) was 254000m?, however, the discharge became 0.013m*/s

in 1993, implying the failure of cut—off function.

Without appropriate supplement of the cut —off wall, optimum yield during the irrigation period would

be 93,000m?.
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Table 1. Pumping test data(R. D. C., 1982)

Well Depth of : Discharge  |Trensmissivity Storage
No. Bl-(m) well(m) | SWm) | PWLGm) (m*/d) (m?/s) | coefficient
T—1 116.88 2.73 1.65 2.36 79 577E—04 '0.206
T— 5 105.88 5.19 4.31 4,84 192 1.62E—-03 0.321
T— 8 99.94 4.24 3.66 4.03 157 2.07E—03 0.259
T— 9 98.00 4.77 3.94 4,57 63 8.34E—-04 0.234
T—10 95.00 5.20 3.72 4.93 691 3.99E-03 0.115
T—12 91.12 3.00 2.25 2.53 432 9.15E—-03 0.617
T-13 82.81 2.72 1.69 2.09 428 7.54E—-03 0.436
T—-14 71.16 4.81 2.42 4.52 392 1.19E-03 0.121
T-—15 87.90 3.60 1.29 3.11 308 1.02E—03 0.136
T—16 75.70 10.0 0.91 1.30 738 2.23E-02

T-17 79.82 9.60 1.62 3.24 967 3.15E—-03

T—18 93.45 13.0 1.93 6.83 38 -

T-—19 88.00 6.50 0.70 1.20 864 2.61E—02

Mean 91.19 5.80 2.31 3.50 411 6.12E—-03

SWL : Depth to stactic water level in meter
PWL ! Depth to pumping water level in meter
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Storage - -

Constant. herd 042 0.002
General head — -
Recharge 0.002 -
EVT - -

Drain - 0.042

Total 0.044 0.044
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Table 3. Summary of input parameters
Seasons Pre—irrigation Farlier irrigation Late irmigation Post irrigation
season season season season
Months - Jan.—Apr. : May—Jun. © Jul—Aug. Sep.—Dec.,
Inflow — Recharge from moun- | — Recharge from moun- | — Recharge from moun- | — Recharge from moun-
tain area tain area tain area tine area
— Recharge from rain-|— Recharge from irriga-| — Recharge from irriga- | — Recharge from rain-
fall tion water tion water fall
Quiflow — Subsurface outflow — Subsurface ouiflow — Subsurface outflow — Subsurface outflow
— Groundwater pump-
ing
HFr b F43 AF &8s 2480 ARATd g NgE <

$4
Agrmelolsst 2e PO AFAF A5 Asted Reld ARARe] 059, 292 % WA
ARy E AT E 4% 2o RASAG B A A4 Foke 29 73 2

Table 4. Simulated vs observed water level
29 im

BE GRID 84, 4 84.6 '84.8 84,12

- No. xE | 29 s | 24 7#E5 | 29 75 | 24
T1 14/30 11412 114.059 11421 114.110 113.76 113.987 11415 114.048
T 2 13/29 111.41 | 111.228 | 111.35 | 111.296 | 111.23 | 111.146 | 111.21 | 111.211
T3 12/27 104.69 104.692 104.82 104.791 104.61 104.596 104.66 104.663
T 4 12/26 102.21 | 102.179 | 10253 | 102.281 | 102.11 | 102.084 | 102.16 |102.1509
T5 14/26 101.91 101.896 102.15 101.982 101.90 | 101807 101.91 101.873
T 6 13/25 97.62 97.567 97.75 97.674 97.49 97.470 97.61 97.534
T 7 12/25 98.91 98.893 98.85 98.989 98.90 98.800 98.91 98.866
T8 13/24 95.81 95.750 95.91 95.861 95.66 95.653 95.81 95.714
T 9 14/23 93.61 83.585 93.71 93.699 93.51 93.492 93.62 93.546
T10 13/22 0221 92.192 9230 92.306 92.10 92.100 92.21 92.152
Til1 .| 12/19 89.21 89.176 89.20 89.288 89.21 89.086 89.25 89.136
T12 14/20 90.10 89.882 90.10 90.095 90.11 89.892 90.15 89.942
T13 12/11 82.13 82.132 8221 82.207 82.15 82.060 8211 82.106

T14 2/3 77.6 77.541 77.55 77.551 77.63 77.519 77.54 77.540
T15 12/15 86.2 86.236 86.34 85.340 86.23 86.143 86.21 86.202
T16 3/3 774 77443 7745 77447 77.45 77434 7744 77.443

T17 5/5 78.2 78.163 78.16 78,163 78.21 78.163 78.17 78.163

T18 6/17 91.7 91.663 91.71 91.710 91.59 91.594 91.81 91.654
T19 14/17 87.23 87.167 87.28 87.276 87.12 87.078 87.12 87.127
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Fig. 7 Simulated storage coefficient sensitivity
analyses..

Table 5. Transient state water balance

2R 9 3%

W 242 Aud Aol REe HYE Fot
d Asssl Pz A7AGe) dgos WY
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% 953029 FYFE WAV 58 ¥ &
et 72 oFels sl F7E st @
adth

ol Z2e

F5E R 23 d5Fel A AFTE UT
SATh A AFF2 o) st Rzl w97t
A LR FA7IEAS SRR HEE 5 U=
EFA e G5 T o] Fole AR U4
F 409 A5AE Bl 4¥FE WY Y
sk By 2elRd 44Uz AV AR
o] HE3599k #A7Re] F4E v mET FH

%] 1 mi/s
Transient state
Desc 1,2,3,4 5,6 ; 7,8 9,10,11,12
Month Month Month Month
Inflow | Outflow | Inflow | Outflow | Inflow | OQuiflow | Inflow | Outflow
Storage - - - — 0.011 0.001 - 0.002
Constant herd 0.041 0.001 0.040 0.001 0.043 0.002 0.041 0.001
General head 0.001 - 0.001 - 0.001 - 0.001 -
Recharge 0.002 - 0.011 — 0.005 - 0.003 -
EVT - - - 0.006 - 0.018 - —
Drain - 0.043 - 0.045 - 0.039 - 0.042
Total 0.044 0.044 0.052 '0.052 0.060 0.060 0.045 0.045
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& A3} A4ulel £4A4r) 3.92x107"m/5(1984)
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d)&, 7148 H e 2 2E 69,335m(1,136m%/d)-& oF
F SRed AF AzM e 0.93me] +9) 7zt
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