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Study and application of a flood forecasting model based on coupled hydrological- hydrodynamic approach
YANG Tiam tian, LIANG Guo hua, HE Bin, LI Ying qin
( School of Hydraulic Engineering, Dalian University of T echnology, Dalian 116024, China)
Abstract: In order to improve the accuracy of flood forecasting in basins with dramatic changes in the base course, this paper
proposes a coupled hydrological hy drodynamic flood forecasting model which couples the traditional hydrological model with the
one dimensional hydrodynamic model. First, the flow process of a section was obtained by the hydrological model and was used
as the boundary condition of the one dimensional hydrodynamic model. T hen the one dimensional hydrodynamic model was ap
plied to simulate the flood routing in the river channel. The proposed method was tested on the Waijia River basin in Y antai Cit
y, China. The results indicate that the coupled model can simulate runoff yield with a high qualification rate, and generate flow
processes that tally with the measured values. It can be concluded that this coupled hydrological hy drodynamic model may make
a significant contribution to flood forecasting in basins with complex hydrologic and hydraulic conditions thanks to its ability to

model water movement in the basin.
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Fig. 1 Structure of the coupled hydrologicat hydrodynamic m odel
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Fig. 2 Location of the study area
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Tab.1 The drainage area of each tributary
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Tab.2 Simulation results by the coupled hydrologicat hydrodynam ic model at Fushan Station
(P IRE S S0 7o T -
POSROKEEBER g gl R Mo ORE S B doMiRZ AR I RT z
/mm /mm / mm /mm  E(%) E/mm B (mdesl)(mde 1)/ (mdesl) E(%) E(NB) H
730821 34.5 74.2 21.1 19.2 9 - 1.9 & 264 257 -7 2.65 1 = 0.36
730831 45.8 149.9 75 71.8 4.3 - 3.2 & 1129 1030 - 99 8.77 1 & 0. 82
740813  80.4 89.1 61.9 54.12 12.57 - 17.78 & 843 725 - 118 14. 00 2 = 0.85
750813 63 263.8  200.2 132.8 33.7 - 67.4 w 1540 1306 - 234 15. 19 1 I 0. 67
760629 10. 4 113.7 25.5 29 13.7 3.5 = 267 313 46 17.23 0 = 0. 87
760812  61.7 87.6 41.6 37.4 10. 1 -4.2 = 454 413 - 41 9.03 1 = 0.71
760818  97.5 106. 6 69.9 58.8 15.88 - 11.1 & 686 735 49 7.14 0 & 0.87
770805  58.2 129 62.5 57 8.8 -5.5 = 717 587 - 130 18. 13 1 = 0.78
780702 101.5 89.3 59.4 53.4 10. 1 -6 & 626 623 -3 0.48 1 = 0.78
780815 89.5 85.1 48.4 40.7 15.9 - 7.7 = 405 396 -9 2.22 1 = 0.79
790731 22.3 193.7 86 93.4 8.6 7.4 & 881 1164 283 32.12 3 i 0.55
820825 64.9 126. 1 34.8 31.4 9.77 - 3.4 & 428 505 71 17. 99 0 I 0. 65
850726 4 82.9 14.6 16.3 11.6 1.7 = 303 266 - 37 12. 21 0 = 0. 64
850818  66.9 197 132 125.1 5.2 - 6.9 & 878 911 33 3.76 1 = 0.82
870904 43.2 102. 8 37.4 31.9 14.7 -5.5 P 480 426 - 54 11. 25 0 & 0.97
900724 102.6 98.9 61.7 58.2 5.67 - 3.5 = 414 495 81 19. 57 0 = 0. 67
3

Fig.3 Comparison of the measured and simulated streamflow at Fushan Station
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Tab.3 Simulationresults by DHF model at Fushan Station
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fmmofmme Gy E(%) Emm A (mdesh(nfe $)/(mde s1) E(%) E(HB) &

730821 34.5 74.2 21.1 23.4 11.0 2.3 5 264 268 1.5 4 1 5 0.62
730831 45.8 149.9 75 83.1 10.7 8.1 & 1129 1233 9.2 104 4 e 0. 67
740813 80. 4 89.1 61.9 45.9 25.8 -16.0 7 843 568 32.6 - 275 1 i 0.50
750813 63 263.8  200.2 189.3 5.4 - 10.9 & 1540 1841 19.5 301 1 I3 0.78
760629 10. 4 113.7 25.5 31.4 23.3 5.9 7 267 271 1.5 4 1 5 0.71
760812  61.7 87.6 41.6 38.4 7.7 - 3.2 & 454 431 5.1 - 23 2 I3 0. 82
760818 97.5 106. 6 69.9 75.7 8.3 5.8 5 686 909 32.5 223 0 i 0. 69
770805 58.2 129 62.5 62.8 0.5 0.3 = 717 715 0.3 -2 2 & 0.85
780702 101.5 89.3 59.4 65.1 9.6 5.7 & 626 776 24.0 150 0 i 0.75
780815 89.5 85.1 48.4 50.5 4.4 2.1 = 405 521 28.6 116 0 5 0.57
790731 22.3 193.7 86 89.7 4.4 3.7 & 881 844 4.2 - 37 2 I 0.78

820825 64.9 126. 1 34.8 65. 1 87.0 30. 3 o 428 738 72.4 310 1 5 - 1.42
850726 4 82.9 14.6 16.4 12. 4 1.8 & 303 368 21.5 65 1 i 0.61
850818 66.9 197 132 134.2 1.7 2.2 = 878 954 8.7 76 1 & 0.79
870904  43.2 102. 8 37.4 42.2 12.8 4.8 P 480 428 10. 8 - 52 2 3 0.61
900724 102.6 98.9 61.7 69.3 12.3 7.6 = 414 483 16.7 69 1 = 0.25
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Tab.4 Simulation results by the coupled model about flood events at Fushan Station since 1990
Smgs I
S P FEU b % -
HE AR BT e . P b e . e o - o
o o Sl B AERRER O daxbiER R Sell/ BB dEXhiRZE OMXRR I 2T ®Z
fmmoSmme g Jmm % (%) %/mm Ok (mPesh(nde sh/(mde ) (%) E(RTE) Ok

940722  87.4 63.8 31.3 38.3 22.4 7 1 399 482 20. 8 83 1 i 0.7
950822  77.5 104.9 47.9 52.1 8.8 4.2 P 783 765 2.3 - 18 1 =z 0.95
970819 10.6  252.4 113.4 121 6.7 7.6 = 1220 1075 11.9 - 145 1 = 0.91
010726  99.6 253 189.8 195.4 3.0 5.6 P 499 470 5.8 -29 0 =z 0.79
030727  48.7 76. 1 17.6 29 64.8 11. 4 1 495 589 19.0 94 1 = 0.61
030731 77.3 58.9 38.8 38.4 1.0 - 0.4 P 851 755 11.3 - 96 0 =z 0. 85
030822 54 143. 1 99.4 97.2 2.2 -2.2 = 1622 1411 13.0 - 211 0 = 0.93
030917 34.3 79.2 26.2 31.6 20.6 5.4 & 585 675 15.4 90 0 =z 0. 88
070810  60.3 292.2  25.5 186.5 9.2 - 19 = 2932 2784 5.0 - 148 0 0. 64
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