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Design water level for flood control of water conservancy projects at the inlet and conflu-
ence of branches in river basins. A case study from Guiping Shipping Hub, Xijiang
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Abstract: The hydraulic engineering built at the inflow into the junction can be affected by both main and tributary floods. The
control flood level has relationship not only with flood combination characteristic, but also with the coupling relation between flood
and hydraulic engineering flood discharge. The existing methods of designed flood level assessment, based on the characteristic
flood combination corresponding to the design flood recurrence period or the empirical combination directly, cannot accurately re-
flect the interaction between floods and hydraulic engineering. In this paper, the Copula-Monte Carlo simulation method is used to
calculate the flood control design water level of hydraulic engineering built at the inflow into the junction. The acceptability is veri-
fied via a case study in the sluice of Guangxi Guiping Shipping Hub, Xijiang River, Pearl River Basin. The results show that, the
proposed method can be used to account for the combination characteristic of main and tributary floods and coupling relationship
with flood discharge of hydraulic engineering. The calculation result of the designed flood control water level meets the requirement
of the flood control standard, indicating that the uncertainty of determining the designed flood control water level by using the flood

return period is effectively overcame. Under the combined action of main and tributary floods, the design water level varies tremen-
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dously by using the different combinations of characteristic of the design flood recurrence period. The deviation exceeds the reasona-
ble error range of the flood control standard, suggesting the unacceptability of the use of the design flood return period on the deter-
mination of flood control level. Otherwise, the results also indicate that it is difficult to reflect the flood and engineering characteris-
tics of different projects reasonably by using empirical flood combination. The paper can provide a more reasonable theoretical basis
and ideas for flood control design of the hydraulic engineering affecting by main and tributary floods at the inflow into the junction.
Keywords: Copula function; Monte Carlo simulation method; flood control design water level; recurrence period; Guiping Ship-

ping Hub; Pearl River Basin
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Tab.1 Calculation results of marginal distribution of main and tributary floods
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Tab.2 Copula function goodness evaluation result
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Tab.3 Comparison of design water level results of 100-year flood control calculated by different methods
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Tab.4 Design water level values under different flood combinations

used in engineering design
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2) AR F-C-M 1] 8438 16 T 52 WK B He Sk R T RRA T MR Pk (0 4 06 28, 075 3 9 )y
WEETF AR LM — , ELAF 4 B bzt 2k R T AR BT HERE 7 A R

3) AR SRR 9 77 1932 B 1 P P AL 28 M LK I o, 75 8032 7K W 9 4 i 100 4 38 e 17 1) By i 1%
TR AL N 43.54 m BT T RE SR RIR T4 — 8K (37 43.48 m, BE I TR BE AT J2 By U AR 1k (9 5K 5 100
AF— S VK T LI I (0 45 R K 2 BT HE K AL AE 31.65~44.60 m 22 [1] , ATt /K o B0 0 R AE 4 4
THEAS B 1 B MR KA 58 A I B T 4 BRI 152 2 905 ] DA 2 0t K 2 A T i 2 e 1 AR [ 9t K 2 4 i1
R B 5 TR AR AR .

FET SR AL R R, ASELR AR K 2 B0 5 /K R T2 (9 B e K 2, 2 BSOR ) F-C-M
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