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Numerical Simulation and Laboratory Experiment of Flooding on a
Perpendicular Floodplain with Dam-Break Flows

ABSTRACT

Numerical simulation with Hwang’s scheme, which can analyze shallow-water flow over discontinuous topography, was compared
with a laboratory experiment of flooding on a perpendicular floodplain with dam-break flows. The simulation results were in good
agreement with the results measured in an experimental flume with a reservoir, channel, and floodplain. The wetting and drying process
on a perpendicular floodplain with a dam-break flow was particularly well simulated. The difference in simulation results according
to the type of flow resistance was insignificant. The results of this study are expected to improve the accuracy of predicting inundation
in urban rivers.
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UeRd 4= QJti(Weiyan, 1992).
U+RD),+G0), =80 (1a)
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Fig. 2. Definition Sketch of Computational Cell with a Step
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Table 1. Position of Probes

Probe z (m) y (m)

P1 (D) 0.8 02

P2 (@) 24 02

P3 (@) 35 035

P4 (@) 5.1 02
32 29| XA
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Z
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A (critical flow)=2 H31 3HA] 4=3(critical depth)S F-oJg
T A(critical flow BC). 7 WA, 2Ht e} 552] KAjjolx
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Fig. 4. Tail Gate and Floodplain

Fig. 5. Computational Meshes
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3.3 Bo| Zu}

FrE A B ARl oJg 35 #&-& Eq. (10)9] 234
Eq. (I1D9] Ao g2 & Aol zlol= nnjaisint. 7Pt
A Z3d0] Fofd Ref Aijelr] 3 4=91¢)) g RMSE (Root
Mean Square Error)e] A HoS updEH, A3 79 (1)ol]4
5 il oJg @ 242t 2.94 mmé} 2.92 mm, (2)ol)A]
247} 3.64 mms} 3.42 mm, 1) (3)14 22t 3.77 mms}
3.86 mmEA L ol TR Witk vk A B¢
(D)ellA] S=7E] 91 9] W3t AIolx] ofgke] 2fo]7} glont,
o] ACdw % Afo] RMSES] 2ol 0.1 mme] Bw}a1%ch

Table 2. Root Mean Square Errors in Case (1) h; =0 mm

BC type P1 P2 P3 P4 Mean
Critical flow 1.60 4.62 2.02 3.67 2.98
Brink 1.60 4.62 2.02 3.46 292
Dry-bed 1.61 4.64 2.02 343 292

Table 3. Root Mean Square Errors in Case (2) h; =15 mm

BC type P1 P2 P3 P4 Mean
Critical flow 1.85 3.30 3.37 6.89 3.86
Brink 2.16 2.58 3.31 5.58 3.41

Dry-bed 2.08 3.29 3.29 6.92 3.89

Table 4. Root Mean Square Errors in Case (3) 2, =30 mm

BC type Pl P2 P3 P4 Mean
Critical flow | 538 | 434 | 337 | 696 5.01
Brink 409 | 357 | 238 | 538 3.86

Dry-bed 6.16 4.75 3.83 7.93 5.67
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Fig. 7. Water Surfaces and Velocity Fields in Case (3) h; =30 mm
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