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Abstract

A nonlinear wave routing model is suggested for the routing of floods in the natural open channel net-
works. For the optimization of parameter of the proposed routing model, parameter adjustment is executed
through the proposed objective function. The model treats backwater effect form upstream and downstream
ends. Solution of formulated model is made possible on computer by adopting a nonlinear finite—difference
scheme for the numerical analysis based on a combination of Lax-Wendroff scheme and Burstein—Lapidus
modification. Comparison of the results of the proposed model to those of actual hydrograph and dynamic
wave routing model denotes that the proposed model is as accurate as actual runoff hydrograph and faster
the computer time than the dynamic wave routing model.
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Fig. 1. Overlapping Segment of Channel
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Fig. 2. Schematic Diagram of Segmented Natural
Channel
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Table 1. Comparison of Flood Flow by Dynamic Wave Routing Model and Wave Routing Model

(a) Station: No.l, Storm: June 19, 1986

Time Observed Data Dynamic Wave Wave Time Observed Data Dynamic Wave Wave
Routing Routing Routing
(hr) (CMS) (CMS) (CMS) (hr) (CMS) (CMS) (CMS)
1 19.789 21.234 20.838 35 146.216 160.399 156.012
2 19.958 21.415 21.016 36 156.109 171.252 166.568
3 20.271 21.751 21.345 37 172.076 188.767 183.605
4 21.139 22.882 22.259 38 190.578 209.064 203.347
5 22.009 23.616 23.175 39 207.663 227.806 221.576
6 23.043 24.725 24.264 40 225.228 247.075 240.318
7 24.807 26.725 26.227 41 247.269 269.770 262.352
8 27.555 29.567 29.015 42 270.126 294.707 286.604
9 32.231 35.164 34.197 43 289.642 315.999 307.310
10 39.046 42599 41.428 44 304.351 332.047 322.916
11 44.606 48.665 47.327 45 310.228 338.459 329.152
12 49.965 54512 53.013 46 307.674 335.672 326.442
13 57.369 62.590 60.869 47 297.244 324.293 315.376
14 66.234 72.201 70.274 48 280.395 305.911 297.499
15 75.402 82.264 80.002 49 259.695 283.327 276.315
16 84.651 92.354 89.815 50 236.067 257.549 251.175 .
17 93,756 102.475 99.663 51 212.160 231.467 225.738
18 104.389 114.097 110,965 52 192.068 209.546 204.360
19 114.342 124.976 121.546 53 177.156 193.277 188.494
20 122.532 133.927 130.252 54 165.923 181.022 176.542
21 131.059 143.247 139,316 55 153.824 167.822 163.669
22 141.203 154.335 150.099 56 140.282 153.048 149.260
23 149.109 162.976 158.503 57 127.396 138.989 135.167
24 156.930 171.524 166.817 58 112.780 123.043 119.660
25 162.581 176.075 172.824 59 95.898 104.625 101.748
26 166.173 179.965 176.642 60 78.831 86.005 83.640
27 166.709 180.546 177.212 61 63.889 69.703 67.786
28 164.809 178.488 175.192 62 54.477 59.434 57.800
29 161.936 175.377 172.138 63 34.300 37.421 36.392
30 159.466 172.702 169.512 64 32.321 35.262 34.293
31 155.662 168.582 165.469 65 30.739 33.536 32.614
32 152.089 164.712 161.671 66 29.501 32.186 3L.301
33 146.030 160.195 155.814 67 28,538 31.135 30.279
34 142.420 156.235 151.962
(b) Station: No.l, Storm: July 11, 1989
Time Observed Data Dynamic Wave Wave Time Observed Data Dynamic Wave Wave
Routing Routing Routing
(hr) (CMS) (CMS) (CMS) (hr} (CMS) (CMS) (CMS)
1 21.293 23.420 22.379 39 130.272 141.085 138479
2 26.263 28.887 27.602 A0 120.542 130.547 128.136
3 34.551 38.003 36.313 41 112.278 123.169 119.801
4 45.194 49.709 47.499 42 100.654 110.417 107.398
5 59.258 65.178 62.280 43 90.278 99.035 96.327
6 77.194 84.906 81.131 44 80.858 88.701 86.275
7 99.190 109.099 104.249 45 74.278 81.483 79.255
8 120.721 132.781 126.878 46 66.701 73171 71.170
9 146.257 156.934 154.009 47 60.272 66.118 64.310
10 150.344 161.319 168.312 48 65.798 61.210 59.536
11 154.327 165.593 162.506 49 52.279 57.036 55.468
12 140.724 150.997 148.182 50 48,741 53.176 51.714
13 132.107 141.751 139.109 51 45.172 49.283 47.927
14 120.297 129.079 126.673 52 43.175 47.104 45.809
15 110.807 118.896 116.680 53 41.224 44.975 43.739
16 100.278 107.598 105.593 54 39.270 42.844 41.665
17 90.220 98.430 95.723 55 37.398 40.801 39.679
18 80.197 87.495 85.089 56 36.287 39.589 38.501
19 74.082 80.823 78.601 57 34.982 38.165 37.221
20 68.297 74.512 72.463 58 33.624 36.684 35.776
21 61.238 66.811 64.974 59 32.582 35.547 34.667
22 59.178 64.563 62.788 60 31.503 34.370 33.519
23 58.861 64.217 62.452 61 30.248 33.001 32.184
24 65.138 71.066 69.111 62 29.591 32.284 31.485
25 74.082 80.972 78.749 63 28.278 30.851 30.088
26 71722 78.392 76.240 64 27.831 30.364 29.612
27 85.208 93.132 90.576 65 28.128 29.160 28.358
28 100.833 110.210 107.185 66 26.117 28.494 27.710
29 120.197 131.375 127.769 67 25.278 27578 26.820
30 145.178 158.680 154.324 68 24.680 26.926 26.185
31 160.172 175.068 170.263 69 24.057 26.246 25,524
32 174.080 190.269 185.047 70 23572 25717 25,010
33 173.272 187.654 184.188 71 23.182 25.292 24.596
34 172.853 187.200 183.743 72 22732 24.801 24.119
35 165.272 178.990 175.684 73 22522 24.572 23.896
36 155.880 168.818 165.700 74 22.023 24.027 23.366
37 145.272 157.330 154.424 75 21.828 23.814 23.160
38 136.932 148,297 145,559
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Fig. 6. Comparison of Result by Dynamic Wave Routing Model and Wave Routing Model

Table 2. Sensitivity Analysis of Dynamic Wave Routing Model and Wave Routing Model

Sensitivity BIAS RMS ME
Analysis | Dynamic Wave Dynamic Wave Dynamic Wave
Channel Wave ) Wave . Wave )
. Routing . Routing . Routing
(Storm) Routing Routing Routing
No.1(1989.7.11) 6.69 4.66 7.75 5.47 0.978 0.987
No.1(1986.9.19) 10.70 741 13.51 9.33 0.977 0.989
No.2(1989.7.11) 443 2.92 5.04 3.49 0.975 0.988
No.2(1986.9.19) 5.38 3.73 6.67 4.62 0.974 0.987
No.3(1989.7.11) 241 1.66 2.98 2.04 0.977 0.989
No.3(1986.9.19) 2.78 1.92 3.38 2.34 0.971 0.986
No.4(1989.7.11) 1.56 1.07 1.88 1.28 0.974 0.988
No.4(1986.9.19) 2.15 1.48 2.58 1.78 0.969 0.985

Table 3. Comparison of Peak Discharge(Time) of Dynamic Wave Routing Model and Wave Routing Model

Peak Discharge Peak Discharge(CMS) Peak Time(Hour)
Peak Time Dynamic Dynamic
Wave Wave
Channel Observed Wave . Observed Wave .

. Routing . Routing

(Storm) Routing Routing
No.1(1989.7.11) 174.1 190.3 185.0 24 24 24
No.1(1986.9.19) 310.2 338.5 329.2 45 45 45
No.2(1989.7.11) 113.1 123.7 120.3 23 23 23
No.2(1986.9.19) 158.1 173.5 168.7 44 44 44
No.3(1989.7.11) 66.3 72.5 70.5 30 30 30
No.3(1986.9.19) 87.4 95.9 93.3 45 45 45
No.4(1989.7.11) 35.3 38.6 375 28 28 28
No.4(1986.9.19) 73.2 76.0 78.9 45 45 45
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