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Abstract

Flood data from 1978 to 2014 at Shenjiawan hydrology station, Jialuhe basin located in the Shan-
xi-Shaanxi Region of the middle Yellow River, are selected in this study. Based on the Horton infiltration
capacity curve and ArcGIS, the stable infiltration rate is calculated, and the runoff yield and conflux mod-
el is established to simulate history floods. The observed rainfall, runoff and antecedent precipitation
are used to analyze the infiltration capacity, and the stable infiltration rate is 3.1 mm/h through the rela-
tion of f~Wy~F.. The watershed runoff yield and conflux model is composed of four parts, among which,
the overland flow module adopts instantaneous unit method and the river flow module adopts Muskin-
gum flow algorithm. The history flood simulation results are good: the average error of peak time is
about 0.05 hour; the error of peak discharge is in the forecasting allowable range, and the deterministic
coefficient is 0.77.

Keywords

Infiltration Capacity, Runoff Yield and Conflux Model, Muskingum Method, Flood Simulation, Jialuhe River

ETEW NS NHErRE~ORITE

ERE, HITE

F KR R 2K SO/, TR M
Email: 1178922805@qq.com

Weks Hi: 20174F6 H27H; FHHEM: 20174F7A5H; KA HM: 20174874 12H

HE

HEFEB e LL R IX TRV 2 B — R TR SO B SRS F R 1978~20 144 ok B, DLE
BN £WEQ974), L, LWPTEEN, BURAEA TR, it EEAIACOKIRTIA.

XESIH: &XE, HITE, BTEDREE IR IIm 20 KRR, 2017, 6(4): 317-323.
https://doi.org/10.12677/jwrr.2017.64038



http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2017.64038
https://doi.org/10.12677/jwrr.2017.64038
http://www.hanspub.org

BT EW R Z R I e~ ILiR T

TSRS ERAEERY, 458 ArcGIS, 2T FERES ), BAFIRIRAL, FEibT P e RO, PRSI
W&, BREXMHYHRESE, 2rE B, BUf~Wo~FRR, TR AR E T RN
3.1 mm/h. PHCRBEREABR. PR FEICRAREICRIE U HR, 2 AR B A ZEM S AT IR
EHIFORENCAANTEICS, KEPCRSH. RARERFLRSEN REOKHATE, BRRBCREs, Pt
EFEXTIRZLIN8.3%, WEREETURAVFEE N, FIEIRELN0.05/M, FIgHheE it R ECN0.77.
XK ia

TR, FLEARR, SRR, BOKERHL, B

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

TP VTR 7 A K SO — A B R AR, B 75 R AR P T SO K SCTRAR . P R A AR A 25 T
NEE, ACEED FIBRES LA ArcGIS (3RS b, @A R R AR, RoE Bt A e
ICiRSH.
2. fIRXEHERBE
2.1. MRXER

FEPS R B I — S0, AL TR R RS E R X E M. #H SR B S REEZ, BEIETR
X[1] [2] [3] Ao ia) A2 ik A B SRS K S0k, a7 T 1956 48, I AN 1121 km?. it A A Wil (1953)-.
TR E1977). EFKNZ(1953). B FE(1977) M4 B F7(1966) 3L 5 &k (& 1).
22. By
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Figure 1. River system and station layout in Jialuhe basin
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Table 1. Geographical parameter of each unit in Jialuhe basin
=1 ESTREE B THIESH

TiH LT HIG 2 HI6 3
T T A (kmP) 392 636 93
VAT TE K FE (km) 28 37 13

Reft: Py U —FUR BRSO R (mm): Py, . B IATIEN R (mm) s K, E3 A KRy F RS R 5.
MR t AAMRE P. B R, WP, =K(P +R): MR t HHKE P. FERR R, I

Py =K(P +P =R« RIHISLUIRTE Po AR T HIREKC B Wi, FTELS TS Py (KT Wy i,
HL Wiy fEA1% FIG P . K 9% R0, —#RHL 0.85 Zifi
(2) EI FBAR
T FIBhE ) 407 FEN6] [7] [8]:
f=fo+(fo-f)e™ ¥
Kb f, FRmmb): £, BE FERmmh): f, Y TFERmm): t Wk, R T B R
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B ER TS &N R A:
t _kt 1 —kt
F=] f+(f—f)e =fc~t+E(fo—fC)(1—e ) (3)
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Figure 2. Relationship of f~Wy~F; in Jialuhe
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Figure 3. Model structure of watershed runoff generation and concentration
B 3. iR R g
Table 2. Confluence parameter of Muskinggum method in Jialuhe basin
F 2 FEEARESELRSH
ZH Qv Vi \' Vs Vy QX X1 X2 X3 X4
e 500 1.506 0.35 2.506 0.41 1000 0.301 0.038 0.52 0.041

Table 3. Runoff yield and concentration parameter in Jialuhe basin
=3 FEAMRESDASH

sy WMEREE ERR kR Rk TR s aun e gy s g

WAk mm) gehem wmem OOCEE Sminging paEE BRE %Rk

HE 0.85 0.2 1 90 2 0.308 0.05 3.2 0.57
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Figure 4. Flood simulation in 1986 in Jialuhe basin
[E] 4. 1986 FE4E AN AR
Table 4. Accuracy assessment of flood simulation in Jialuhe basin
=4 ERTRBEESHBETE
BRI IR Sk v W FLA ] TRk U I i) AHXS R 2 3T W e M SR AL
1 293 1985-8-5 19:00 281.9 1985-8-5 19:00 -3.8 0 0.83
2 260 1986-6-26 17:30 269.9 1986-6-26 17:00 38 -0.5 0.92
3 514.4 1988-7-7 5:30 495.1 1988-7-7 5:30 -3.7 0 0.84
4 630 1992-8-2 8:00 672.8 1992-8-2 8:30 6.8 0.5 0.76
5 261 1993-7-31 16:30 288.7 1993-7-31 16:30 10.6 0 0.82
6 606 1995-8-5 9:30 695.1 1995-8-5 9:00 14.7 -0.5 0.68
7 353 1996-8-9 18:30 334.4 1996-8-9 19:30 -5.3 1 0.53
8 582 2001-8-190 480.4 2001-8-190 -17.5 0 0.7
9 101 2006-8-12 22:00 94 2006-8-12 22:00 -7 0 0.81
10 206 2007-8-3 22:00 184.7 2007-8-3 22:00 -10.3 0 0.82

SR T A PR I B HGI AT RE BT 5, L 4 13 Shut K A AR B, P35I B4R 22 90,05 h /i 47,
ST IG HE R 5 22 20 8.3%, DAL HR S S5 ISR, VIG5 2 25 78 TR Fo VSt Bl 2 1, P39 o2 M R M0M 0.77,
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KGR, BET WU NS RE ST h 2k, S f~WonF R 2R TR 0 M vk B4R A AU AR 2 BN 3.1 mm/h,
(2) MR, 70 55 SR FH R A BN 2 72 R ) B SR 3 B S8 S it S TV SRR S VAL, 7 st
R — B A, SRR S A A8 WP S 800 D Lok AT R, SRRy, iR
ZEBETR SV A, P E TR EON 0.77,
E&mE

] 2% 5 A R R R (2016 Y FC0402401) .
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