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Application of Two dimensional Mathematical Flow Model in the Flood Control Impact Assessment for
Construction Project in High Standard Flood Diversion Area of Hutuo River
WANG Zhong hua
(Shijiaz huang H ydrology and Water Resources Survey Bureau of H ebei Province, Shij iazhuang 050051, China)

Abstract: The Leibniz integral was performed on the three dimensional Reynolds equation along the water depth to obtain the
two- dimensional unsteady flow equation, which was used to develop the flood routing mathematical model in the Hutuo River.
Based on the boundary conditions, flood standards, and the effects of tiny terrain in the study area, suitable water dynamics
method was used to calculate the flood discharge and reat time flood level. The method of array tracking was applied in the
process of moving boundary to improve the computational efficiency. T he“96° 8 flood data of the Hutuo River were used to verr
fy the model, and the results showed good agreement between the simulated and measured data. On this basis, the flood situations before
and after the golf course construction were simulated in the flood diversion area of the Hutuo River under the flood discharge conditions
with different standards, which can characterize the impacts of the construction project on the flood discharge. The simulation results irr
dicated that the model design is reasonable and the model has a certain reliability and practicability.

Key words: H utuo River; golf course; mathematical model; application

AR A AR SR KVED (e NRICRE I8 LB U U 1) 587K g 238, O i I H 9 ATk

A T b4 T B s 8 T B DR R
TR KD (BRAT) S A RIE A VAR SR, T T8 P
PR S B I H S AT B At P A, S B I H St i (KA
Kt v SRR I R A R o VP TR R
AR 2Bt O, T — e sl RO R AT o . iR
SR TE S5 5T 5 S, A DRI R R A B R LI
THELER, B I DO AR HEAT BEIX, m T oK BA
SRR AR AR DR A P A A TR AR AT R4 1R
R, B BRI . YRR AT DU L A
U1 J DK A BB R, v At T 5 AN TR 3 TR K

2012 1F 27 1201307 15

A L (I ST 4

AN SCRNFE ST PEVE T e KRB AT ) AR TR S
J, RIS VE AT YR P R R ER I v I A B AT YR
ATV .
1

1 5 TR AR AR I R R R ) S AR BRI T EE N, AL T
WU B 7 0% Ve R0 A 58 ARG 1) v b v kK AT Ut s |,
PR T R 1800 mo A7 3 il A 5 VYR T T kIR,
B bRy 200 FE . 1% TR W MR Y [ BRARiE 18 i

12013 0728

: http: // www. enki. net/ kems/ detail/ 13. 1334. T V. 20130728. 1310. 012. htm1
s EPAE(1963 ), 55, AL ERN, R, 2K BRI T L B PP A A5 L AE o B mail: s jzw zh2004@ 163. com

KX KER < 31



F 11 B% 67T H - BACEEAF I 2013 F 5% 4 1

TR RIR I, BB AR 1213 519 m?, 3 XN U ARk .

T DX PR BRI 38 95 49 6 036 m, Fr =l i %% 700~
800 m, ¥R 3 m Zify. VB REIA BRI, H L 5~ 3 m 0%
4 m FEA, AR LA TR A M S TH M 21300 m Ky
MRS, B 2.0 m A dT . LR B R T3 LB 0. 5 Y%, VT3
WA Y YLo A, R ) 20, A7 b s T 5, TR AR A
AR E AT, w2 BOGR M, B A K A — I
I 2 500, K v A A A0 B PR A %o i M 7K BEL i 7™ 2

2

2.1 ARisH42

T3 B THT A TR /N, 7K B 2 VK VR 4 A AR AR
R, BR800 ) oy L - i 3 2K 7K R
BENVEE . ASCHTR 1 KR IS B R WK e =
YT V7 REEAT S AT S8 25 RS T A3, IF LA 35 A oK i
FHVIN ST o BRI AR N XA K B (L,
B 1 b S WK IR KA RO RS R R — L A —
I 220 (K AS AL 0L, 7T %50 4 THT RS PR T 57 DX IR P 7K AL 38 B 7

IR 25 1 7 5 P K IR0 3 48 7 -5 KA 38 30 7 RR 4L A,

by I
KL B T7 e
& duH wH
ar " ox T dy ~ 0 (1)
IKRIBE T T
uH  pgouul govul _ _  uH tliu2+ sz _
at ax dy c?
9 ’u  Pu
h=2+ H(—+ — 2
ghiat (8x2+ ayz) (2)
8VH+B8uVH+B(?VVH__ vH v’ _
at dx dy c
9 Pv 9y
ghfze H(3%e 0%) (3)

S8 KA (m) s H  BKER(m) s uv A x, y KR
S (m/ 9 C WA FHL C= TRVS: n HHEH: g HTE

FIMNIESE(m/ ) 5 HAKFEFMERE, = M H, = 1.0;

e R, . = L B T R
2.2 A ERKX

FITR 2 BB BT 2 FVM) 5 388 Bt Jr ik (A DI)
4 T REEAT B P R BRAR 0 ) A T
SR A L 1.
2.3 Ak St BGh A

()BTRS AE o ST 45 2 T X 8k, 2R 0= O B, &

EJ =0= go(x, y)

ul = 0= u(x,v)

vl e o= vo(x,y)

(2) S Ao B Dl S0, 45 e DT S
I I R KA

oy, )=8"(x.y, 1)

e 32 ¢ KXKER

1

Fig. 1 Schematic diagram of the control volume

of governing equations
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Table 1 M odel verification results
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1 73 72.32 - 0.68
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3 72.23 72.41 0.18
4 71.82 71.71 -0.11
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6 73.16 73.6 0.44
7 73.27 73.81 0.54
8 73.49 73.99 0.5
9 73.7 74.08 0.38
10 74. 11 74.25 0.14
11 73.08 73.54 0.46
12 74.97 75 0.03
13 75.29 75.1 -0.19
14 73.3 73.63 0.33
15 73.3 73.65 0.35
16 74.09 73.89 -0.2
17 74.21 74. 16 - 0.05
18 74. 61 74.79 0.18
19 74.43 74.33 - 0.1
20 74. 85 75.24 0. 39
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