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Abstract: The one-dimensional and two-dimensional linkup model of many diversion entrances nested was put for-
ward, which has independent river network computing with side discharging, and the mathematical model of one-
dimensional river coupled with two-dimensional horizontal flood routing was established. Combining with the histori-
cal flood investigation data, model validation was carried out on the evolution of Yongding river detention basins,
and the results are basically consistent with the measured results. The proposed model was applied to the simulation of
flood dispatching scheme in Yongding river detention basins, simulating the flood routing process under three work-
ing conditions, that is, without the airport, after recent construction and after long-term construction. By analyzing
and comparing the variation of flood level, detention volume, submerged area before and after the construction of
the airport, the simulation results show that each flood diversion entrance opens earlier, that the opening order of
Sifaxinzhuang village diversion entrance changes, and that higher water level, increment of flood diversion and
variation of submerged areas have little effect on the dispatching scheme, indicating the feasibility of the airport con-
struction. The study provides necessary parameters and basis for the flood damage assessment of flood inundation area
and the amendment of corresponding dispatching scheme.
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Fig.1 Schematic diagram of water level and flow rate
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Fig.2  Space arrangement plan of water level H and flow
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Tab.1 Control parameters of each flood diversion entrance in the Yongding River flood detention basin

=1 198 /m AL 5K A /m R I R FE/m 1143 R B X B 1 S YRR Tl i/ (m? - s7)
e 200 15.40 14.4 =500
[l 200 16.70 15.9 =800
A} 350 21.60 21.0 =800
A 200 17.50 16.5 =1 000
T 200 19.48 18.8 =1500
T 200 19.20 17.7 =2 000
SERETE 1200 21.60 21.6 =800
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Fig.5 Flood hydrograph of Lianggezhuang village up-
stream section in the detention basins of Yongding
river
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Tab.2 Roughness values of one-dimensional and two-
dimensional linkup model
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Tab.3 Comparison of water level at characteristic spot
between the calculated and the measured in 1956
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Tab.4 Comparison of flood routing between the calcu-—
lated and the measured in flood detention basin
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AE— BT AR HEBE K, T TR 2 500 2k 3 o K 2
0.054m. 0.291 m, 4LV f 4> BB 12.098 m¥/s .
22.744 m’/s.
423 RIBAKRILED

27 BT AE O 85538t X e g /KA B d
KA. & O HEAFERE TR, B 85h s
o FHIHRLAR ], (B2 K25 20 45— LAtk i,
FA DT TEBE 24T TF, UG 4543 B I B Ja . A+
XFFHL AT, HLI7 A A 3 s DX P 1 7K A7
YA, £ XN F KA & AETE 200 4E— 18
HOKBTEOLT | S RIE R KR K AEAE 50 4F—lFI
100 4E—IB YIS AL, Hanll ) <45 m’/s 7" %
mR 5%,

2 L7 T TR 5 M 5 R F1R) DX R A3 1 5% i b
AR, RIS P XL R R A A X
S 3k AR R AT 1T, A2 KAl A B AL
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Tab.6 Entrance flow rate and river water level under different working conditions
=i T K A/m FEr/m X itk RS/ ('’ - s | WE/(m’ s KRR
TeHLA 15.424 — 181.054 —
P bl ] 15.426 0.002 500 m’/s 181.248 0.194 1500 m%/s
pund | 15.428 0.004 182.370 1316
TeHLA 16.770 — 93.162 —
(i) biie 16.772 0.002 1500 m*/s 94.014 0.852 1500 m¥/s
pouns | 16.800 0.030 94.747 1.585
TeHLA 21.945 — 263.270 —
T bl ) 21.946 0.001 1500 m*/s 265.503 2.233 1500 m¥/s
pns | 21.948 0.003 268.743 5.240
Bk 17.873 — 446.339 —
ipal bl ] 17.873 0 1500 m*/s 452.043 5.704 1500 m¥/s
Ji i 17.873 0 458.091 11.752
Tl 22.614 — 161.997 —
JpEE biie 1 22.668 0.054 200 HF—1itf 174.095 12.098 200 H—if
i) 22.905 0.291 183.741 21.744

KT FREIATENHREEEKIERERES

Tab.7 The highest water level and biggest fluctuation of each flood diversion area under different working conditions

IR SR IR /m I RZER/m

LA T pis. Y i X gk K i fust:i] X oy K

KA 5 R 22.396 22.5 22.753 200 HF—1itf 0.156 0.425 50 HE—il
T TR U 19.379 19.385 19.392 200 4F—if 0.006 0.013 50 4£/100 4F—i
FA A TR 15.501 15.52 15.545 200 44—l 0.023 0.048 50 4£/100 4E—i

FH T 16.225 16.242 16.306 200 4F—if 0.027 0.075 50 4E—i

VU O R 12.419 12.424 12.464 200 4E—if 0.004 0.045 200 4E—i

DT R 11.085 11.109 11.145 200 4E—if 0.029 0.064 100 4-—i8

pALE/NELi5pi 9.612 9.617 9.629 200 H—ill 0.009 0.032 20 HE—il

KHERTE 9.121 9.134 9.162 200 4 —ifll 0.030 0.065 100 44—l

T < R K R H R o R AL LR RS I L (K E 525 B 2 MK 58 1L MR “45 mss TR 56 2 MRHLIA I 2
BE. 50 4100 AF—3 SRR ITH] “45 m’/s HER” BRIER R ETE 50 4F—18 LI IR R B R R AETE 100 AF—B S BL.

ARSI , L2t it XS A2 /N R A 52

M, i DX Ik

=

7 22 B (17 52 Wi B A K, HIL 3 8 15 A I R K
22396 m, HLIZIE I “45 m’/s Jrde” LI I 4
VW AR LR, o K A 4 Bk 22,500 m
22.753 m, KAET 200 K. PIFEL T RK
TR AN 0.156 m.0.425 m, BT 50 4t
K. 100 4E—BUEACRE] T2 X K IR S Lk
FEI LA 10 ~ 12.

4370

4360

Y7 I B /km

5554535251505

e 7.5 6
4350 0 KE/m IR T T T T T 111

470 480 490 500

XJ5 1) P 5 /km
E 10 100 F—BEHIFERKREBELE
Fig.10 Contour map of the submerged depth at one per-
cent flood frequency before the construction of the
airport
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X7 1) B 5 /km
B 11 100 £ —iBHIFZAH 45m’s FRAERKEEE
%E
Fig.11 Contour map of submerged depth at one percent
flood frequency under the recent 45 m*/s construc-
tion project
424 HETCEY K

XiF HEAT WL RITCHLIAIZ X 0 8 BEE DU, K57k 2
Y7 X 43 S B P 43 i X5 SR B TR LASR 2 X
W43 A T HAR.

T AN 500 m/s B, Tt PRt KB
FH, WOZ 533 XA T W s hisF R-E R
ANRTZ X, BRIMLIZHEK o B 3En , 8  T F R 3
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Fig.12 Contour map of submerged depth at one percent

flood frequency under the long-term 100 m*/s con-
struction project

. E AR 800 mY/s B, THLGHEK G, <F
B FEM UL XA R, LU, 540 T Pl HE
oK, A I T FR AL 7 M G 0, S P Z ARz
DX, PRI HEK I S 04 0, 1 B 1Al B 1S . 3T

A A 1000 m’/s i, A7k E T X 7 3 i BLUAT
WEE N HK M. WA R 1500 m’/s B, 76
P “45 m’/s 5" T HE PR T B U A
0.49 km® , & 39 £ % 1% o0 F W B m AU D T
0.38 km®; 11732 X HoAth X 38k 119 98 38 1 FR 384 n iy, {2
JERR LRI/, T /NBE KRS B R 45 R d K
RN 8 TR,

Bt FRAEEL K, BIACER 100 45— i@ kK 40
T XKLL EWE A 2500 m’/s, ToALIF & EFHE
IKABBL T, S e it KO S AR 12.907 km® ; 47
LG , AL LS A FE T, 12 DX s 3 1 B e
TR “45 m’/s TR WPE/NE] 8.561 km?, g 9 Fr
KL IRNT 4345 km?, W/ T 34% ;5 3 HE /D 3
3.998 km?, /N T 8.909 km?, J/N T 69%. BRI
FEATBEIX LASMNRZ X, 5 18 v A 8 .

®8 ARIATHNIKBERATEARRKELER

2

Tab.8 The biggest submerged area in small and medium-sized floods under different working conditions km
R 500 m’/s I it e 800 m*/s Wit id#E | 1000 m/s Wit | 1500 m¥/s i
P TR M%@%ﬁ 0 0 0.259 3.845
12 DX HAth X Sk 176.785 240.890 292.117 323.695
R PR 0 0.086 0.442 4335
L [T 12 XA X3, 177.473 241.765 293.367 324.009
TR e FJpAE 0 0.086 0.183 0.490
12 XA X3, 0.688 0.875 1.250 0.314
R SRR 0 0.259 0.567 3.818
ML [T 12 XA X3, 178.535 242.041 294.840 325.047
AEHRE - PR 0 0.259 0.308 -0.027
127 DX HoAth X 35k 1.750 1.151 2.724 1.352
Fx9 10F—BHKkERELEREEATLETTE
Tab.9 Contrast of the biggest submerged area and amount at one percent flood frequency
err . NN N Ak
Z5 IrIX MLAEE R D[RR L ES D[R LS Y. Y.
KB RIRY 7 DX HA X 5 376.489 377.033 378.461 0.544 1.972
km’ SpASE AR X 5.541 5.591 5.651 0.050 0.110
F KK 2/ 17 X HoA X 5 12.907 8.561 3.998 —4.345 -8.909
¢ m’ SRR 0.082 0.073 0.058 -0.009 —0.024

5 &#igfngEiN

(1) 38 i AR Bk A7 RE 32 X kK sl 3
GIHT , BB EAT S5 A T Rk S 3 R ) — 4
IR E A A s e T E Az X ) 2 1]
3T A R 8 TR] R, R AT 3z Xt K TR
S8

(2) ASCERRBIFS e T — 4R E KT
BORY, SR IE N T 2 )20 HE AR A 20 il AR
T XL SRS KR S AR, 45 Tz X

B T] A RHIE A B B R | w7 A AR, H B
I T LA B 1 38 DX PR W O TR AR L 9 T /K TR A P ) 45
PR KRR B, DA 7 B DXL S A5 R APl KA B,
(14 1575 8] B DR SR AR AL 1 i B B ORI A

(3) EBATHIIRET S, R T X ML oy
M BERTT 3, LA TR G 1T R R X
AT BE SO EAT TRV d i s 1T AR T
J , A S B4 A 8T Do PP I )
ESUULE9E LI

(4) BATRYIREE )T S hxt Ty e R DT B
PR, AR YR QLR TR ZK A 2 2 BIRAR SR Ty A o
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H &% k5 B, bl s, SFEEENrTFr
i 43 it X T BURE i RCR B9 35 km® R 45 1) I
“45m’fs HE” 2y 11 km® ML 4km® S
ZWN. X —XIRELRHLY , & R BN X — B it
WG4, R, Hr b Ve L DIRE N 145 T B .
(5) Hb &b ¥ A PE A TR Bk K A
(16.9 m) fii =7 , H/NEE AR AR MEIK 3] 43K A7, 17 b Ui
(35 T T L ok 3] T 3K A7, X FRELGOKE 25
S Jite 1) B A o — i W RIME. SR itk , S E e [
— PR T AR o KA, ORUE BRI A2
FHERAA O Z BB ERRE. PR AR, dE R
SIS E 3 R PSR AT 3 AR TR
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