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Impact of Seawater Inflow by the Operation of Sluice Gates
on the D.O and pH in the Lake Shihwa, Korea
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Abstract:  The variations of D.O and pH due to the inflow of seawater by sluice gates operation were observed in the
Lake Shihwa, Korea. The distributions of D.O and pH were investigated at 11 stations during Feburary 1997 to July
1998. The concentration of D.O before gate operation was 10 mg// or more all over the watershed, yet S mg/l or less in
the water layers of 11'm or below from March to June 1997. Anoxic layer appeared in June 1997 and expanded during
rainy season. The anoxic layer in the lake depleted the oxygen in seawater as seawater was inflowed. It may be
interpreted that the phenomenon comes from the contact of seawater to lower fresh water. The contact of seawater in
pH7.8 to 8.2 to lower water less than pH 7.4 enhanced to oxidize. After January 1998, D.O of the lake increased over
10mg/l and the stratification was weakened. As a result, it may be concluded that the best way to improve the water
qualities is to increase the amount of seawater inflow and outflow so as not to be generated pycnocline in summer.
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Fig. 1. Bathymetry of the study area and the location of
sampling stations.

Table 1. Inflow and outflow in Lake Shihwa with sluice
gate operation.

Date Outflow  No. of gate Inflow No. of gate
(month)  (10°m®) opening (10°m®) opening
1997 6 117,357 41 - -
7 113312 55 329,913 15
8 92,503 44 57,593 27
9 83,735 44 83,735 37
10 106,122 96 148,981 47
1 7,455 3 30,116 4
12 169,526 34 161,945 33
1998 1 208824 42 208,824 42
2 335610 43 325,666 42
3 417,190 41 427,137 32
4 1025716 58 1,025,716 58
5 911,84 56 874,887 56
6 414512 48 380,376 48
7 392,823 50 356,651 46
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Fig. 2. Spatial distributions of mean speed and current
direction (a) before and (b} after sluice gate operation.
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Fig. 3. Vertical distributions of D.O and pH (a, b) before sluice gate operation, (c, d) inflow seawater of 2.5 ~ 5.0 million m’
two times a day, and (e, f) more than 5.0 million m’ two times a day at Station 6 during March 1997 to July 1998.
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Table 2. Vertical distributions of Temperature. Salinity, D.O Table 2. Continued.

and pH at Station 6 during March 1997 to July 1998. Depth  Tem.  Salinity DO
Year/Month - pH

YewMonn Depth  Tem  Salimiy . DO (m) C) 00 (ng/h

§ m (O ) (mg/D 11 175 184 72 021

s 56 195 77 283 97 178 17.1 72 0.19

11.0 54 17.3 75 274 8.7 183 162 73 0.14

100 59 153 3.1 318 7 19.5 142 75 011

90 6.0 150 82 9.15 66 223 12.6 77 0.10

8.0 6.1 14.6 82 9.09 917 56 226 112 77 0.09

70 6.0 14.4 82 946 47 245 97 8.0 0.08

9713 6.0 63 144 83 1034 36 268 87 87 227

50 63 144 84 1054 27 212 8.5 89 3.20

41 6.4 144 84 1105 1.6 215 84 9.0 3.64

30 6.4 144 84 1125 05 280 8.4 9.1 463

2.0 6.5 143 84 1130 00 299 84 9.1 5.09

1.1 65 143 84 1138 105 217 208 72 013

0.6 65 143 84 1143 37 170 211 13 011

11.2 70 193 6.4 1.39 7.8 220 20.5 73 0.1

10.1 80 16.3 65 1.88 6.7 220 19.0 73 0.10

9.1 95 145 72 6.90 57 27 17.4 7.4 0.09

8.1 97 14.5 73 728 9718 57 227 174 74 0.09

70 10.1 144 73 728 47 241 150 75 0.09

6.0 104 14.4 73 7.84 38 27.8 77 9.0 433

-_ 50 109 143 74 821 27 282 7.6 9.1 5.36

40 111 143 75 8.34 18 285 76 92 534

3.1 113 14.3 75 8.19 0.7 287 74 9.3 6.46

20 117 142 74 701 02 293 74 94 8.07

20 118 142 74 683 103 254 250 69 057

10 123 142 74 644 83 250 245 68 024

0.6 12.3 14.2 74 6.40 76 245 24.0 67 0.18

11.6 100 19.3 6.6 0.30 7.0 24.6 236 6.7 0.17

10.9 133 154 7.0 027 97/9 5.8 249 233 6.9 0.16

10.0 154 14.2 73 037 4.8 24.7 22.1 6.8 0.15

9.0 16.1 13.8 76 3.09 3.9 247 209 6.8 0.14

7.9 163 136 78 5.14 29 257 133 8.0 330

7.0 16.5 136 78 476 19 253 11.0 84 6.63

6.0 16.7 135 79 4.96 0.7 26.9 10.6 8.6 10.26

9755 6.0 16.7 135 79 491 0.0 271 106 86 1081

5.0 17.1 135 80 6.62 108 175 274 74 4.51

40 17.3 133 8.1 7.74 , 95 179 267 7.1 1.66

30 17.5 132 82 7.89 9.0 179 26.7 7.1 1.62

20 18.1 13.1 84 1124 7.8 18.8 26.6 7.1 0.17

11 18.1 13.1 84 1173 6.9 182 260 7.0 0.87

04 182 13.1 84 1205 97110 6.0 16.9 244 76 3.59

115 137 16.0 7.1 0.29 49 15.7 222 80 797

107 15.1 14.8 75 0.20 39 15.5 209 84 1254

9.7 17.8 13.0 80 0.19 29 155 209 8.4 12.88

86 183 129 8.1 0.14 19 15.5 209 85 1294

76 18.6 12.7 8.1 0.13 1.0 15.5 209 85 13.03

6.6 19.4 12.6 8.1 0.13 0.1 155 209 85  13.04

o116 56 198 125 82 039 nz 137 294 71 214

47 20.5 124 82 202 102 137 294 7.1 1.98

36 206 124 83 220 92 137 29.3 72 252

27 209 124 83 295 97/11 82 136 29.1 72 248

17 212 124 8.4 400 7.1 134 28.8 72 2.39

0.7 217 124 8.5 6.45 6.3 12.7 283 72 268

00 20 124 85 721 53 114 248 8.6 12.89
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Table 2. Continued.

Depth  Tem. Salinity DO Depth  Tem.  Salini DO
vewhonth (B i SV YeaMonn TR T T o )

43 112 245 86 1484 114 96 337 87 1078

— 32 112 244 86 1493 10.3 9.6 337 87 1082

23 114 244 86  13.89 93 96 338 87 1078

12 114 24.4 86  13.88 8.0 9.6 338 87 1078

109 73 273 80 312 98/4 638 9.6 38 87 1074

95 48 263 85 1092 6 96 338 87 1074

31 s %62 84 1177 44 96 339 87 1076

20 50 262 84 1100 32 10.0 336 88 1077

55 49 260 84 1052 19 11.8 326 91 1075

9712 43 16 %0 84 1099 08 131 32.1 93 1236

30 42 258 85 12.94 109 14.5 322 R 776

1.7 4.0 25.7 8.6 13.59 92 14.9 32.0 - 753

0.7 4.0 25.7 8.6 13.83 83 149 2.0 - 746

0.1 40 258 86 13.84 74 149 32.0 - 7.80

117 32 327 87 9,01 70 149 320 - 7.76

112 32 327 87 8.85 6.6 150 320 - 7.50

9.9 30 05 87 388 98/5 56 15.1 319 - 7.15

8.8 13 314 89 930 49 154 319 - 8.28

82 09 312 89 9.70 3.8 157 318 - 1111

08/1 7.2 0.9 312 89 974 30 159 31.8 - 1227

6.1 09 310 89 9.77 25 15.9 31.8 - 1246

50 09 311 89 9.79 12 16.6 315 - 11.76

42 09 31.1 89 9.94 02 182 312 - 15.00

28 09 311 89 9.95 108 183 320 83 438

1.6 1.0 31.0 89 998 95 185 320 8.4 4.84

038 09 309 89 9.87 38 18.5 319 84 518

10.1 19 326 88 1115 8.1 18.6 319 84 539

9.5 19 32.5 88 1119 73 19.0 317 8.4 6.03

8.0 1.7 323 88 1108 6.5 192 316 8.5 6.27

71 17 324 89 11.01 98/6 5.8 19.3 31.6 8.5 6.09

0812 6.1 1.7 322 89 10.96 4.1 193 316 8.5 6.19

5.1 17 322 89 1115 3.1 19.3 316 85 6.01

4.1 14 320 89 1121 22 19.5 3L5 86 6.76

3.1 10 315 89 1092 15 20.0 313 8.7 8.79

19 20 312 90 1135 0.3 213 312 90 1177

08 13 309 90 1178 0.1 227 308 91 1377

12,6 57 326 90 947 124 20.1 316 75 1.64

116 57 326 90 9.44 113 20.3 315 76 0.40

106 57 326 9.0 937 104 202 315 76 023

8.7 57 326 90 934 93 203 314 76 0.19

77 58 325 90 939 82 209 310 77 0.17

6.7 59 325 90 945 72 218 30.1 77 0.17

%813 57 59 325 90 9.62 o811 6.1 225 296 78 129

47 59 324 90 981 49 229 29.0 8.0 281

38 59 325 90 9.95 37 237 27.7 82 373

28 6.0 32.6 91 1018 26 244 243 84 468

19 6.3 324 91 1044 14 2438 242 85 6.07

0.4 6.8 325 91 1057 03 258 240 8.6 6.65
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Fig. 4. Variation of (a) inflow (+) and outflow () of Lake Shihwa, (b) Vertical distributions of temperature, salinity, D.O, pH at

Station 5 and Station 6 during June 12 to August 28, 1997.
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