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Analysis of Tidal Effect in Hangang Bridge
by Automatic Discharge Measurement

ol /YR EE
Lee, Min Ho / Kim, Chang Wan / Yoo, Dong Hoon

Abstract

The measuring point of the Hangang Bridge affected by tide has some special topographic
characteristics due to Nodle Island. Furthermore the submerged weirs located on the upstream and
downstream. Therefore flow is separated and joined by Nodle Island. Discharge measurement at the
point of the Hangang Bridge is very important, because Hangang Bridge is key station in managing
the discharge and flood forecasting. In the past, it was too difficult to measure discharge in tidal
conditions. HRFCO(Han River Flood Control Office) installed automatic discharge measurement
facilities for solving this problem. Measuring equipments operates and measures discharge every 10
minutes at 2 points(southern and northern section close to Nodle Island), and calculates flow discharge
using Chiu’s velocity law(Chiu, 1988). In order to verify the results of automatic discharge
measurements, manual discharge measurements were carried out by ADCP. In addition, the monthly
discharge were also compared.

keywords : Automatic Discharge Measurement, Tidal River, Hangang Bridge
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(a) Measurement

(b) Distribution

Fig. 1. Velocity of Tide is on the Flow by ADVM (20:30 November 21st, 2006)

(b) Distribution

Fig. 2. Velocity at the Low Tide by ADVM (22:20 November 21st, 2006)
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Fig. 5. Discharge and Water Stage during June, 2006 at the Hangang Bridge
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Fig. 6. Discharge and Water Stage during October, 2007 at the Hangang Bridge
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Table 1. Comparison of Discharge, Error and Ratio of Q Each Channels at the Hangang Bridge

fime Q by ADVM (m’/s) Q by ADCP (m’/s) Error (%) Ratio of Q (%)
@ Es En © Et @ Rs @ Rn
yyyymmddhhmm | @ Qs | @Qn | @ Qt | ® Qs | O | OO | g)/@x100| (2-5)/6x100| (3-6)/6x100] D/Bx100| @/Bx100
200706151020 86| 3808| 11294 7082 3242| 10324 51 175 94 66.3 337
200706151030 561.9) 3109 87128 417 2675 7431 181 16.2 175 64.4 356
200706151040 3996 2306 630.2| 4586 2377 696.3 -129 -30 -95 63.4 36.6
200706151050 3199|1740 4939 2448 1417 386.5 30.7 228 218 64.8 35.2
200706151100 32401 1904 51441 3217 1980 525.6 -1.1 -38 -2.1 63.0 370
200706151110 316.1 1975 5136 3340 1732 507.2 -4 140 1.3 61.5 385
200706151120 322.2 170.0 4922 4253 1619 587.2 -24.2 50 -16.2 65.5 345
200706151130 37166 2035 580.11 3820 1865 568.6 -14 91 20 64.9 35.1
200706151140 46321 2116 6748  4606] 2086 669.2 0.6 14 0.8 68.6 314
200710110520 2319 485 280.4 2180 -21.6 82.7 173
200710110540 2426 491 291.7 280.8 =15 83.2 168
200710110600 2492 53.6 302.8 279.1 0.6 82.3 177
200710110730 =303 -1443] -4996 -505.7 36 7.1 289
200710110750 -807.1] -3095| -1,116.6 -1,055.6 2.3 2.3 217
200710110800 9776 -337.3| 13149 -1,364.6 31 4.3 2.7
200710110820 | -1,139.1| -404.4| -15435 -1,396.5 0.8 738 26.2
200710110830 | -1,1474| -4004| -15478 -14176 -118 4.1 259
200710110840 -8786| -2888| -1,1674 -1,2314 -94 7.3 247
200710110910 -1932]  -160] -209.2 -1765 31 924 76
200710110930 4731 2703 7176 459.3 55 62.3 317
200710110940 7212 385| 11197 7242 0.9 64.4 356
200710110950 847 4180 13327 1,509.8 39 64.1 359
200710111000 8865 4381| 13246 1414.1 85 66.9 33.1
200710302020 25713 624 319.7 2695 -12 80.5 195
200710302040 240.7 67.3 308.0 253.7 58 78.1 219
200710302050 250.8 2.7 3035 2140 -36 82.6 174
200710302110 2399 9.0 2989 K74 105 80.3 19.7
200710302120 2344 8.8 293.2 3164 92 799 20.1
200710302140 219.1 52.1 211.2 213.3 -5.2 80.8 19.2
200710302200 -7308| -272.7| -1,003.5 -900.1 185 2.8 212
200710302210 -9678| -409.2| -1,377.0 -1,2108 56.2 70.3 297
200710302220 | -1,2640| -4975| -1,7615 -1,7304 4.6 8 282
200710302230 | -15289| -602.0] -2,130.9 -1,820.0 -11.7 i 283
200710302300 | -1,619.3| -563.1| -2,182.4 -2,002.8 -6.3 42 258
200710302310 | -1,4409| -4829| -19238 -1,6735 186 749 25.1
200710302320 | -1,3183| -460.3| -1,778.6 -1,4904 214 4.1 259
200710302330 | -1,1508| -376.4| -1527.2 -1,359.0 418 74 246
200710302340 -9095| -274.4| -1,1839 -880.4 16.1 76.8 232
200710302350 -5116| 95| -607.1 -4289 =73 84.3 157
200710310010 179.7) 2389 4186 282.3 212 429 57.1
200710310020 46411 404.2 868.3 7059 115 534 46.6
200710310030 7776 5864| 13640 1,3504 137 57.0 430
200710310040 960.7| 6470 1612.7 15388 18 59.9 40.1
200710310050 10603 638 1,69%.1 17168 171 62.5 375
200710310110 900 4671 14171 1,3739 9.0 67.0 33.0
200710310120 7600 3626 11186 1,146.7 15.0 67.6 324
200710310130 599.31  280.0 879.3 8075 19.3 68.2 318
200710310140 4779 184.3 662.2 603.0 124 2.2 218
200710310150 371171 1154 4871 440.7 345 76.3 237
200710310200 311.8 91.1 402.9 3705 416 714 226
200710310210 321.6 89.8 4114 285.1 483 8.2 218
200710310220 34091 1190 459.9 400.7 23.0 4.1 259
200710310230 3814 1478 529.2 4746 1.0 2.1 279
200710310250 4569 1817 638.6 654.8 48 5 285
200710310300 480.71  189.8 670.5 639.9 -12 .7 283
200710310320 511.3 185.2 696.5 653.8 31 734 266
200710310340 4169 1518 568.7 601.9 -25 73.3 26.7
200710310350 4072 1370 544.2 5879 89 48 252
200710310400 389.31  119.7 509.0 499.2 9.8 6.5 235
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Table 2. Comparison between Each Discharge from March, 2007 until February, 2008

3 .
- i ld® DD @b ;;Qt @%@RR{BO Q by ADVM (m @/s) @@/@Rigo .Ratlo of Q (@:/o)
aldang Dam ; X Qt X ® Rs Rn
PV mYs) fﬁé?sg) o |@® O™ a4 (%) | @®+100 | ©/6x100
200703 186.1 205.8 1429 108.8 19.1 1279 68.7 85.1 14.9
200704 3309 149.0 45.0 150.1 85.1 235.3 71.1 63.8 36.2
200705 341.6 333.1 975 2251 94.8 3199 93.6 70.4 29.6
200706 322.9 262.6 81.3 234.9 94.7 329.6 102.1 7.3 287
200707 709.5 611.3 86.2 5578 | 2525 810.2 114.2 68.8 312
200708 2,469.4 2,300.5 93.2 16630 769.0| 2432.0 985 68.4 31.6
200709 1,691.9 1,716.8 101.5 1,165.0 | 488.7| 1,653.8 97.7 70.4 29.6
200710 3434 656.9 191.3 239.9 84.9 324.7 94.6 739 26.1
200711 252.1 531.9 211.0 172.0 45.7 2177 86.4 79.0 21.0
200712 1834 276.8 1509 1272 22.8 150.0 81.8 84.8 15.2
200801 1735 2229 1284 147.0 34.8 181.8 104.7 80.9 19.1
200802 1619 254.5 157.2 1219 26.0 1479 914 82.4 176
Al 7,166.6 7582.1 105.8 49126 | 20181 | 6,930.7 96.7 709 29.1
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