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Applications of channel flood routing methods in
middle part of Huaihe River and Hutuo River
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Abstract ; Although the Piecewise Muskingum method for river flood calculation has been widely used in China, the
major limitation that hinders the further application of the Piecewise Muskingum method within distributed models
still needs to be addressed. This method with empirical parameters cannot consider the impact of changing river
cross-section characteristics and hydraulic roughness on the flood computation. In this study, the Muskingum-
Cunge-Todini variable parameter method and the non-linear reservoir method, which could consider the channel
cross-section geometry and hydraulic roughness, were used in the river flood calculation in the middle part of
Huaihe river, from Wujiadu to Xiaoliuxiang, and the middle part of Hutuo River, from Huangbizhuang to
Beizhongshan. In addition, the river flood calculation with the Piecewise Muskingum method also has been
conducted as a comparison. Initial tests indicate that the Muskingum-Cunge-Todini variable parameter method and
the non-linear reservoir method have high simulation accuracy in the studied cases. The correct rate of flood peak is
above 86% , and the coefficient of certainty is greater than 0. 8. This study can provide references for the flood

calculation considering the change of the channel cross section and hydraulic roughness characteristics.
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Cunge-Todini variable parameter method; non-linear reservoir method; piecewise Muskingum method; channel

cross-section characteristics; hydraulic characteristics
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Table 1 Water surface gradient and additional gradients from Wujiadu reach to Xiaoliuxiang reach in 2003, 2005 and 2007

2003-09-27 2005-10-09 2007-08-28
T B S, s, 5
S/ % Sy/% 2% S/ % Sy/% =2/% S/ % S/ % 2%
Sy So So
REE—IEHERX  0.00203 -0. 00003 1.45 0. 00189 -0.00017 8.25 0. 00096 -0. 00010 4.85
IEfESE—F A 0.00212 0. 00006 2.91 0.00233 0. 00027 13. 11 0.00197 -0. 00009 4.37
i —/NHiEE 0.00180 -0. 00026 12.62 0. 00177 -0. 00029 14.08 0. 00143 -0.00063  16.02

VE 2 BT IR LR S, 979 0. 00206% S, 7 S B PR FFE F AL 7% k30

— P24 7 I T ROV B A BN LR Sk A I BRI Tk B S BN B S 67, 2003-09-27 ,2005-10-09 1 E
Ke—FInT B BRI ELReE R AE A, 2 R 2003 412005 Ak KA I ¥ S — 0T B i K T HERE R T R K JE—
e Y S B3 A Y] — /NS B, S BELK T B3, fof A5 Tt A U0t (R B m R Bt B IR AL, 7T DA M VRS B o EL g 5 9T
JCEERE R 4% ~10% , FLEKBEHIRIN Ho R — R TP BE IR IN Lo R i e X, o B SR s AN m] 2240
2.2.2 MRS

HF 2003 4B SR R, O SR —/) R2 2005 £ 2007 £ RFE—IIIETE BIER

WIS B 2005 4F 2007 4F 115 B Bt PN B9 A5 1 A T Table 2 Inertia terms from Wujiadu reach to

VBT S 2, AT B A UL o 1 Kiaoliuxiang reach in 2005 and 2007

B 1% ~4% 0T LLZW S ] /% S./% Slgs*/%
1R 1 ~2 T, 30 J R PR B o i L R 1 .

2005-09-07—2005-09-09 -0.000002 0. 000099 4.70

FEAB AR 25708, AT DL Z2 WS 5 1 B EE R o YT RS U R EE 2005-10-01—2005-10-16  ~0.000005  0.000022  0.81
Bl AR Z M [R5 57 P — O R o] Bk 2007-07-09—2007-07-10 0.000003  0.000045 2.3

FEATE 5 2007;08—2?—2007—09—0? 9. f)oo 001__0.000020 1.02
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Table 3 Simulation results of three channel flood routing methods in Huaihe river

Rtk MCT A A5 S5k S B AR
53 s
Ex/%  Eo/%  Eyp/h D Ex/%  Eo/%  Ep/h Dy Ex/%  Eo/%  Ex/h D
20030627  -0.35  0.74 4 0.94 -0.48 -1.55 -4 0.94 -0.37  0.64 7 0.95
20040717  -3.32  -0.55 -2 0.94 -4.01 -8.87 2 0.90 -3.09 -1.40 0 0.98
20050707  -1.35 1.02 -8 0.94 -1.48 -0.19 -15 0.94 -1.33  0.77 -4 0.94
20060630  -0.04  6.94 5 0.92  -0.87 1.59 0 0.90 -0.07  6.69 6 0.92
ZEW 20090825 0.02 211 2 0.96 -1.36 -1.00 -2 0.98  -0.24 1.42 -2 0.97
20110825 4.14  14.06 2 0. 88 2.94 -6.05 -5 0. 90 4.07  12.01 3 0.91
20120630  -0.57  27.80 10 0.90 -1.32  10.34 0 0.91 -1.06 26.87 9 0.94
20130825  -6.94  0.39 -6 0.92 -11.00 -16.54 0 0.80 -4.93  0.12 -9 0.92
20160616 0.92 -2.45 3 0.98 0.26 -4.49 -10 0.97 0.88 -2.66 5 0.97
20070630  -0.79  -4.57 4 0.98  -0.85  -4.99 -5 0.98 -0.76 -5.09 5 0.98
20100709  -1.04  5.36 -6 0.99 -1.99 4.21 -2 0.98 -0.80  4.84 -3 0. 99
K 20130921 1.21 7.63 6 0. 90 1. 64 2.43 -6 0.95 1. 11 6.95 6 0.93
20140601 9.96 21.09 9 0. 80 7.08  12.59 -7 0. 81 9.45  20.83 5 0.73
20170710  -1.48  -2.18 9 0.98 -1.95 -2.23 -5 0.97 -1.77 -2.88 10 0.98
20170923 0.54  3.46 4 0. 99 0. 49 3.83 -1 0.99 0.51 3.35 6 0.99
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Fig.1 Flood simulation results in Xiaoliuxiang



552 14 PR WE B A S YEVE T i i ] 99

SRR ALL L ) ol 70 SIS [R] O ASTADL 8 SRR AL () VBT v it B ) L e g ) R 90 S 00 8 S A
BT AT P LI L R A5, B R TR L B TR AT AR AR, S 0E LR TR L —/ NI B
PIURIEARFEE O, 2 00 LU, ST i bk Jo i iy Rt BELAE 2 5 S PRAE A 22 5K

SR L 3 AR A AERE ST B AR TR BIRCR | H MCT Al 22 2505 AL MK VLA
WEFEMITE _FAIURS BE 5 i |, A G A48 R TE 86% L) b Hfi @ M R B KT 0. 8, FWHIX 2 FhJy ik vl LA Ky i) i
WK AR LB R R T 2R
3 EienEs
3.1 AERLR

VETEIT A IR ) R R SO 2 —, J& T2 5 PR3, T T 7E A 228 A TR Wi 5, (A2
W O E AR, WOR LA A 3 B vk . 0RE P /K E—Jb b L] B R e il 9 3210, K 24
110 km , PRI LR 2R 0. 051 6% 4TI, 1T SE v, v LIMEAL R AR 168 o A ] BEAR I 32 B & v R
JEK ML | DX )3 T 2208, DART s K s o 3

A 5 1 H7 sy MR YT I U R R T K YA XA E K A T AR RN R AR TR S T K
AL T AT RS BT KA AR TR R B RIEL BRI AR K, RARIRA T UK ik i 78 2k 2281k,
SRR A T BAASF 22 BrLL, % BB TR 2% A T K B AL R e S DX /KA 0L B4 S 1]
3.2 EFEUESRHTEERERE

H AT, W18 B I 10 2R Al B A ks S T — e R, N 2 R HE R T B A7
P00 R S e R T B T G 4 BE T 3 AR, X MCT AT A8 B 8k A 2 v K 2 o 0 T 3 98 T
B, RHEWTBAX(G)) AN TER AR T B E, 7EA RTG53 5B 0y & A
SR AR T

fi= o = 10" 1, (5)
K — FBR [ —RE FBR f,—— W PR ——59 HORA KB R L, SRR i R A

x5t TBIIR
3.3 WEHKEEFTENSEERE
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Pk S KN R T RRRE AR VINOCR 1 SCARIRIATE §ir TR 0 | 7] 18 5 S T B ELA TS B
FE— AR SR, A5 T R Ui A R R I AR S T T R U S PR R FE A LA, RIS R Ui e g
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Table 4 Simulation results of three channel flood routing methods in Hutuo river

"e LMK MCT nJ 28400 ST BT R AR
Ey/% Ey/%  Eyp/h D, Ex/% Eo/%  Ey/h D, Ex/% Eo/%  Ey/h D,
19880805  7.42  -l4.16 -1 0.71 6.30  -11.69 -2 0. 66 8.63  -14.69 0 0.63
19960831  2.82 -2.19 1 0.90 4.13 ~1.00 1 0.94 4.47 -0.79 4 0.92

19880805 IR P KA IULE AW R T BEA  (a) ARG KSR AETTIA T LE 8 a To/KIEOL T, BORE T
IKJE b &K IR K 38 DL K DT K 180 h Z2 47, Tl T 38 e 101 22 /K 8 29 /5 R /K 8 19 52% |, B K 244
BoNEL, FB i R L ME, (b) SHCRE SRR A0 8 T BE KGR k5 2 BB RIUR: | ik K% 7K B
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Fig.2 Flood simulation results in Beizhongshan
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