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Abstract

The purpose of this study is to examine the comprehensive field test of the
artificial groundwater inflow method where the east confined aquifer selected for
study that was badly degraded by sea water.

The stream order of Cheunmichen has the 6th order whereas Kamachen is the
4th order. The bifurcation ratio is 2.50 in the Cheunmi stream and 2.42 in the
Kama stream, which indicates that the studied stream is flows steeper slope
region and belong to the short period of erosional streams.

Average annual precipitaion is 2,024.9mm. Total precipitation in 4 months from
June to September amounts to 48% out of annual precipitaion and them run off
the stream flows. Evapotranspiration is about 750.2mm, estimating the run-off of
the surface is about 318.8mm and total amonut of the recharge to aquifer is
956.4mm/yr. in study area.

The surface run-off of cheunmichen were calculated as about 10825,790m*/24hr.
and the total amount of inflow from the 4 recharge wells to aquifer is about
55 468m°/ 24hr., when precipitation is about 312mm from July first to third in
1995 in study area.

Injection was begin in 4 wells from July second to third in 1995, the
groundwater levels for observatory A well is increase to 0.418m, 0.109m
respectively rather than that the original levels.
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Fig. 1. Study area and sampling site
Note. O-A.B : observatory wells, No. 1. 2. 3. 4 ! recharge wells
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Table 1. Stream number and bifurcation ratio.
Stream Cheunmi R. Kama R.
Remark
Stream order Nu Rb Nu Rb
1 29 13
2.07 2.60
2 14 5
2.33 1.67
3 6 3
1.50 3.00
4 4 1
1.33
5 3
3.00
6 1
Average 2.50 2.42
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Fig. 2. Stream order of the Cheunmi and Kama river

Table 2. Stream length and length ratio

Length Cheumichen Kamachen

. . Remark
Stream ordd Total length{m) Length ratio Total length(m) Length ratio
1 44,000 1.02 17,150 0.50
2 42,950 1.43 34,250 3.32
3 29,950 3.09 10.300 1.25
4 9.700 1.03 8.250
5 9,450 1.32
6 7.140
Average 1.32 1.35
olzlg EA|&o] 9ule AFE 8 ut g < 9w @H(Strahle(5)).
A7 vndtd 597 #AE 9 6.722 Yg ofm &H a9 M HFZelot aE
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Fig. 3. Drainage density
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Table 3. Initial ralues of hydrous quanity in soils

Condition of initial hydrous I I il
CN value 53 72 87
S value 225 99 38

Table 4. Surface runoff in study area(1993, January~November)

Precipitation

Hydrous

Surface runoff

Date {mm) condition CN Recharge {mm)
2/20~21 77.7 I 72 99 21.4
3/14~15 62.0 I 53 225 1.2
4/28~29 60.5 I 53 225 1.0

6/1~2 54.0 1 53 225 0.3
6/22~23 61.5 I 53 225 1.1
7/16~17 70.0 1 53 225 2.5

8/7~8 162.2 il 72 99 84.3

8/10 72.5 I 53 225 3.0
8/13~14 184.0 I 72 99 102 .4
8/15~16 122.0 m 87 38 85.9
8/17~18 54.0 I 53 225 0.4
8/18~19 65.0 I 72 99 14.2
10/28~29 57.1 1 53 225 0.6

11/6~7 56.3 I 53 225 0.5

Total 318.8
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Fig. 5. Location map of the observatory and recharge wells
(A.B : observatory wells. No. 1, 2, 3, 4 : recharge wells)
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Table 5. Run-off and recharge in cheunmi stream.

Precipitation

Section Date Time
(mm)

Outflow time

Recharge

Run-off (one well)

1order 7.1 20:00~24:00 10.0
7.2 00:00~24:00 302.0

10:00~12:00(2hr.)
12:00~20:00(8hr.)
20:00~7/3 07:00(14hr))

1.074m*/ 2hr.
5.729m’/2hr.
7.064m’/14hr.

646.448m*/2hr.
7.291,897m’/2hr.
3.469.253m’/14hr.

7.3 00:00~07:00 5.5
2 order 7.6 03:00~24:00 46.5
7.7 00:00~15:00 225.0 01:00~03:00(2hr.) 161,611m%/2hr. 651m*/2hr.

03:00~10:00(7hr.)
10:00~18:00(8hr.)

3.988m’/7hr.
3,906m’/8hr.

2.494,468m°/7hr.
1,445.881m%/8hr.

3order 7.22 22:00~24:00 4.0

7.23 00:00~24:00 140.0 08:00~13:00(5hr.)
13:00~18:00(5hr.)
18:00~22:00(4hr.)

2.523m*/5hr.
2.929m%/5hr.
1.041m*/4hr.

1.269.994m*/5hr.
1,904.318m*/5hr.
206.862m*/4hr.
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Fig. 7. Sea water intrusion at Manhattan Beach, Calif, prior to recharge
A-upper boundary of aquifer: B-lower boundary of aquifer (after
Laverty and van der Goot)
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Fig. 9. Sea water intrusion at Man-

hattan Beach, Calif., two years

after beginning of recharge.
A-upper boundary of aquifer:
B-lower boundary of aquifer
(after Laverty and van der

Goot'?)
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Fig. 10. Fluctuation of groundwater
level of observatory A and
D-31 wells
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