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Fig. 1 Three typical scenarios of node vertical exchange flow
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Fig.2 Relationship between node ponded area and cells of 2-D mesh grid
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Fig.3 Diagram of continuity error caused by node head updating
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Fig.5 Analytical diagram of water balance of improved model
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Fig.6 Comparison of improved model and ICM model results
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Fig.7 Research region storm system network and rainfall intensity curves of selected storms
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Fig.8 Flood areas of simulation results of two selected storms

K9 s T it I ik R 5 TCM BETLAE 2 i o0 T M T AR AR BRBE I (E] AR AL i 00 . TR I, 2k
HETTIERERL 5 ICM SR 42 i 3 e 52 4 S 4 SR L — B, T AR P RR L e 1) 22 £l g it 2k 35 BE A
VO IR T V1Y R 1) A e AR IS R G TCM B AT S R ) A R

TE ST DA AL 37 55t o A A ) 3 1) e S i oy 1 AR ) O B S MR B A R B T A



55 2 1] IR, GF T UOH R ) U S T NN 225

BRSO, 162 HRRBBE BB AR 8

0 BSOS o TR D S Rk e S

4351 81.43% F1 88. 66% , K FH ki Jy 17T LATE 48 gso- — 7152016061 855K
REHCHEOLT R SWMM BGE A RSP R 20 e e K
PETT A AT A0 3 (] 3L B S HRAE IR, AU D AR P! o ICM20160706571K

SR A I AR 0 94 7 S s A Sk AL 1o}

(B T /A i e - N N (1NN 5 A S 2 E B { W S 51 s e B

ML SR T 14 I B A e OB, R T R A S

IR ERCR K a et 19 AN [ B 10 o A AR S o) i R e X L

Fig.9 Comparison of flood volume-time curves of different models
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A coupling 1D-2D model of urban flooding simulation based on
improved vertical flow exchange method

JIN Xi, ZHOU Pengfei, ZHANG Xiangling, LIU Chengyu
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China)

Abstract; Aiming at the complex calculation process and poor stability of vertical flow exchange in one-dimensional
and two-dimensional coupled model for urban flood, an improved vertical flow exchange method is proposed based on
the principle of node water balance. The nodes of one-dimensional model are divided into overloaded nodes and non-
overloaded nodes. For overloaded nodes, the principle of node water balance is used to calculate the vertical ex-
change flow, and the vertical exchange flow calculation is integrated with the hydraulic calculation of one-dimensional
model to realize simultaneously solving of node vertical exchange flow and pipe flow. For non-overloaded nodes, the
variable head orifice outflow formula is used to calculate the vertical exchange flow, so that calculation of node back-
flow considering change of surface water depth is realized. Using the Infoworks ICM model as a comparison, simula-
tion results of different cases are compared. Compare results show that the proposed method has a high degree of a-
greement with the simulation results of contrast model ( Nash- Sutcliffe efficiency coefficients are larger than 0. 8)
and the proposed method has the ability to simulate vertical flow exchange process accurately and ensures water bal-
ance of the system. Therefore, the coupled model with improved vertical flow exchange method has significant appli-

cation value for urban flood simulation.
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