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A bivariate coupling river flood routing model based on continuity equation
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Abstract: A significant inability of the existing river flood routing models is their limitations to simulate single variable ( discharge
or water stage ). The research proposes a “general bivariate” coupling routing method that improves the universality of Muskingum
method and can simulate double variables simultaneously. The proposed model is based on the flow continuity equation and two dif-
ferent forms of river reach storage equation; (1) the storage of a river channel equals the product of the mean cross—sectional area
and the river channel length; (2) the storage of a river channel equals the product of the mean discharge of a river channel and the
flow travel time. In order to consider the representative of diverse factors, including geographical scope, river channel features,
flood magnitude, hydraulic characteristics and et al, the proposed model is tested by observed data of flood seasons which is select-
ed form 16 rivers channels of 4 river basins in China. The rationality of model structure and performance of model simulations are
determined comprehensively. When compared with Muskingum routing method, the approach can lead to more accurate simulations
and the performance is more stable than Muskingum routing method. The proposed model is more versatile than Muskingum model
in real cases.
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Tab.1 Statistics of the river data used in the study

hacs KF& SRS B B/ km PERHET
1 KT BHAIL HEAE-JE T 26 2008,2009,2010,2011,2012
2 M) T JtiE-H A 94 2007,2008,2009
3 ] ] FRFE () Bl 49 1979,1980,1981
4 ZRIT. RIT. 1T 1% 59 2010,2011,2012
5 B B A W L - 87 2010,2011,2012
6 Jeyr Jeir TR £ 50 2007,2008
7 BT BT W2 -y (=) 66 2008,2009,2010
8 BT BT T, ( =) ~FERS 77 2008,2009,2010
9 [LLIpAN HEIT. LR (=) -HBFE 67 2007,2009,2010
10 BT WL -/ R 134 1965,1966, 1967
11 EXURIN HERL HEHE-pT 61 1980,1981,1982
12 Y] Y] NHE(Z) A 38 1967,1968,1969
13 i1 Y] Elem it Bl (=) -RH g (=) 70 2008,2009,2010
14 KT SN Kb -2 53] 56 1971,1972,1973
15 JUIEIL JUIETT. b ] 332 2008,2011,2012
1955—1958,1962— 1966
16 SIRT) URTI} BRIA -l 85.5 1969,1971,1973,1975

1983,1985,1986,1989,1994
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Tab.2 Simulation results of calibration

and validation periods
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Tab.3 Simulation results of Tieling-Mahushan river channel in Liao River

HKFS HENERE S/ (mP/s)  QCp(Ma)/(m*/s) DC(Ma) QCp(New)/(m*/s)  DC(New)

1 625 1215 1228 0.985 1093 0.843
2 2508 1554 1586 0.853 1545 0.872
3 717 910 953 0.672 905 0.835
4 2465 2002 1795 0.587 1928 0.596
5 487 234 152 0.663 123 0.488
6 1045 676 595 0.935 663 0.866
7 1249 1327 1052 0.331 1311 0.925
8 3490 1502 1212 0.873 810 0.457
9 1091 2515 2699 0.896 2559 0.81
10 1149 2324 1776 0.858 1747 0.849
11 901 881 826 0.422 827 0.742
Ty 0.734 0.753
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Fig.1 Simulation results of flood NO.7, NO.8 by coupling routing model(a,b) ,
and Muskingum routing model( ¢,d)
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