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Application research of rainfall runoff simulation for ungauged region in the Mishui Basin
YANG Xue jun', YANG Bang', MENG Xiarr meng®, LTU Yu jing'
(1. Hydrology Bureau of Haihe River Water Conservancy Commission, M WR, Tianjin 300170, China;
2. School of Environmental Studies, China University of Geosciences, Wuhan 430074, China)

Abstract: The precision of the application of regional flow duration curve to simulate the flow hydrograph in the ungauged re

gions is usually influenced by the length of runoff data in the gauged regions, the regression factors, and the segment length of

calculated flow duration curve. In this paper, based on the continuous runoff data in the middle cycle, the flow duration quantile

regression method was used to derive the flow duration curves in the ungauged regions. The parameters of hydrological model

were calibrated, and the rainfalk runoff simulation for the ungauged regions in the M ishui Basin was performed. The simulation

results showed that the comprehensive consideration of the multiple regression factors can improve the precision of flow dura

tion curve;the flow duration curve segment can be used to calibrate the model parameters, and the calibration accuracy is ir

creased with the segment extension; and among the three segments with high, middle, and low water of the flow duration curve,

the calibration accuracy using the middle water segment is relatively higher than that using the high water or low water seg

ment,so the middle water segment in the flow duration curve is better retained during the calibration process.

Key words: flow duration curve; ungauged; rainfalt runoff simulation; flow duration quantile regression; paramet er calibration
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Fig. 1 The M ishui Basin and its sub catchments
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Tab.1 Characteristics of different sub catchments
J& HE KL - HEE 5o
A A/ km? 9995 4590 1697 803 675
TR EIA RS 7K R/ mm 1361 1386 1412 1425 1431
P EFEH / km 417 578 382 892 760
KA L/ km 263 153 110 57 65
PYIBES(°) 3.5217 4.7425 2.7320 6.6975 5.6585
2
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Tab.2 Calculated FDCs of the Kengkou catchment based on different regression factors

SiEp A, H FTHEREFDC A, S BITHESRE FDC A, R RIFHERI FDC A, L IR FDC SE3YHER ) FDC - 5F5 FDC
0.1 79.390 36 79.738 32 81.204 98 74.659 77 78.748 36 73.731 43
0.2 50.911 10 51.420 25 51.462 13 42. 605 91 49.099 85 49.003 33
0.3 38.429 82 39. 133 49 - - 38.781 66 39. 661 48
0.4 33.965 19 34.486 32 - 25.868 43 31.439 98 33.394 42
0.5 30. 539 22 30. 878 26 30. 930 03 25.087 94 29.358 86 29.092 86
0.6 28.332 34 28.573 16 28.775 50 24.52152 27.550 63 24.997 50
0.7 24.727 16 25. 141 96 - 18.158 72 22. 67595 21. 965 00
0.8 20.261 24 20.727 06 - 13.386 84 18.125 05 19. 165 96
0.9 - - - - - 16. 905 63
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Fig.2 Comparison of the calculated and actual
FDCs at the Kengkou station

PR L R X K SCREAL 2 He R 28 5 1 R v A4 2 O
58] (R B Rk v M FDC, 23 SIH% FDC _EAS[A] I 1)
PRAE 1 2 AL BT X TR Q, (p= 0 1.0 2.0 3+... 0 8, ¥
KW FDC _EAE 0 9) 5 X3 FDC AR Wi s 0, (p =

0. 1.0 2.0 3. ... 0 8) BEATRIEL, H Ax BRI & R4 HA
3 3) . M R B S, RWIW FDC LA BT, RN, % FDC
ST I (VA B R B A S B A B R o T R A i
Bl B 7 A VTE Y BT A R A X AR R AR R FR SR R
44k, 23t 1000 48 (PR B 150) £ AT 52, Bt 24041
(3 3) P FDC (IR ERB0E 0 985, Al N Rk FE 2k 15 5]
MR R PSR (B 3) Bt R0k 0 744, WL FDC
ZE5E Wn] LUSERL R G (LA H 82 1 h) ARt RS,

h T AR Ml X T R S K TR SR AL S - B R F B

3 FDC

Tab.3 T he calibrated model parameters based on
FDC of the Kengkou catchment

ERITEFH K e 1.018 1. 000~ 1. 300
K JyKE & WM/ mm 120 120~ 120
BRI JIKE UM/ mm 20 20~ 20
EIK KA R LM [ mm 60 60~ 60
ANB K THAREE 1M P 0.01 0.01~ 0.01
kIR 2oy et B 0. 357 0. 010~ 0. 040
W2 T R H C 0.183 0. 010~ 0. 020
R KIHIRRE C6 0. 999 0. 991~ 0. 999
BRI RRE CI 0. 980 0. 979~ 0. 991
KRR KG 0. 395 0.01~ 0. 04
W RS K1 0.399 0.01~ 0.04
H K&/ SM /mm 36. 180 30. 000~ 50. 000
A K oy R 8 EX 1. 236 1. 000~ 1. 500
T s HOES K (h) 1 1~ 1
Ty i ORI B L R X 0. 470 0. 001~ 0. 499
PR R CS 0. 788 0. 700~ 0. 800
BRI DK (MK 2 ) 7.908 7. 000~ 8. 000
3 ( FDC )

Fig. 3Com parison of the simulated runoff (based on FDC

calibration) and observed runoff at the Kengkou Station
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