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Research on flood evolution and early warning in small watersheds

using a coupled hydrological-hydrodynamic model
FU Chun, HUANG Huimin, LIU Yezhong
(School of Engineering Construction, Nanchang University, Nanchang 330031, China)
Abstract: To explore the patterns of flood inundation and enhance the accuracy of flood forecasting and early
warning, the Lianjiang River Basin in Jiangxi Province was selected as the research area. Using the HEC
(Hydrologic Engineering Center) - HMS (hydrologic modeling system) hydrological model, the runoff
hydrographs at the control nodes were obtained and used as boundary conditions for the HEC - RAS (river
analysis system) hydrodynamic model. Combined with storm events, rapid, stable and high-precision visual
inundation analysis of floods was conducted. Through synchronous superposition rainfall and watershed
flooding, the hydrological and hydrodynamic models were coupled in series. The results showed that the
simulation of six floods by the hydrological model all reached the grade B prediction accuracy standard. The
maximum inundation water depth, maximum flow velocity, and water surface elevation obtained by the
hydrodynamic model were basically consistent with the changing trends of the observed data, indicating that the
coupled model has good reliability and applicability in the Lianjiang River Basin. Concurrently, considering
antecedent soil moisture, the dynamic critical rainfall amount that triggers floods was calculated. The results

showed that when the soil in the watershed approaches saturation, a small amount of precipitation can generate
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runoff exceeding the watershed's carrying capacity. The research results can provide technical support for flood

forecasting and early warning in the Lianjiang River Basin.

Key words: HEC-HMS; HEC-RAS; mountainous small watershed; dynamic critical rainfall threshold; flood

early warning
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Table 5 CN values under different antecedent soil

moisture conditions in the Lianjiang River Basin

F g5 CN I CN I CN I
W10 68.36 85.66 93.33
W20 68.01 85.42 93.21
W30 68.11 85.49 93.24
W40 67.65 85.17 93.08
W50 67.03 84.74 92.86
W60 68.29 85.61 93.30
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Table 6 Critical rainfall corresponding to different

antecedent soil moisture conditions

Fids SRR SR R/ mm S7 RV RS Il P HE/mm

B AMC T AMC I AMCII AMC I AMC I AMC I

/Mmoo gF — B SR B¥ — BLAH
1 26 22 20 32 29 24
3 32 28 25 39 33 31
6 41 39 33 49 43 40
24 72 63 60 80 71 64
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