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Runoff similarity forecast during water rise stage of flood season in the Dadu River Basin//TAN Qiaofeng, SHI
Ying, WEN Xin, YANG Shan ( College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing
210098, China)

Abstract: Taking the Danba Section upstream of the main stream of the Dadu River Basin as an example, a comprehensive
analysis of the water rise law in the basin was conducted. Combining the characteristics of runoff and the scheduling needs
of downstream power stations, the threshold for water rise mode classification and the conditions for water rise judgment
were determined using the traversal combination optimization method. A classified water rise runoff forecasting scheme
based on “form-value” similarity was proposed, achieving a daily rolling forecast of runoff with a prediction period of 10 d.
The results showed that from 2019 to 2021, the accuracy of identifying rising water in heavy rain, moderate rain, and light
rain during the flood season in the Dadu River Basin reached 100%, 93. 18%, and 84. 81%, respectively. Compared with
the basic forecasting scheme that does not consider the identification of water rise conditions, the average relative error of
runoff forecasting for different water rise modes is reduced by 0. 45% to 6. 81% for the classified water rise runoff
forecasting scheme. The average relative errors of runoff forecasts with forecast periods of 1, 5, and 10 d are 3. 39%,
9.64%, 12.29%, respectively, and the Nash efficiency coefficients reach 0. 99, 0. 95, and 0. 91, respectively. This
method has high forecast accuracy.

Key words: water rise identification; similarity forecast; runoff rolling forecast; Dadu River Basin
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Fig.2 Typical precipitation and runoff process of Danba Section in different years
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Table 1 Water rise pattern in study area
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I} P,_,+P,_;>15 mm 13mm<P, ,+P, ;<15 mm 9.5mm<P,_,+P,_; <13 mm
F2 BRKFIEREH
Table 2 Judgment conditions for water rise
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Table 3 Recognition effect of different water rise patterns

in study area

ok BUINIE B U A

i KW

FH FHR KR WK Bk /% R/ %
I KW 9 9 10 100 90. 00
T 8 8 8 100 90. 00
KM 56 56 59 100 94.52
Il HHE 52 39 45 75.00 86.67
N) 36 24 32 66.67 75.00
KW 125 125 136 100 91.91
il| Y 60 51 54 85.00 94.44
/N 100 85 113 85.00 75.22
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Table 5 Comparison of average relative error

between two schemes
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Fig.4 Comparison of forecast results between two schemes
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Table 4 Model parameters for classified water rise forecasting schemes
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ZINFR TSR T W/ (Pp, Py, P)) (01-4,0-3,0,-2,0,-1) 0. 305 0. 695 2

UNTTRIEUE YR PN (PP, Py) (Qr-4,0,-3,0,2,0,1) 0.280 0.720 2

PN (P3P, Py P) (Q12,0.-1) 0.510  0.490 3

o - AR AL W/ (Piy, Py Py) (0-4,0,-3,0,2,00-1) 0.430  0.570 2

I Hh R - AR A R R (Py,P) (Qr-3,0Q1-2,0:-1) 0.405 0.595 3

/I -T2 B /N (P3P s, Py, P) (0-2,0:-1) 0.330  0.670 3

AN IRt PN (Pa,Py,P) (Qi2,0,1) 0.320 0. 680 2

- 144 -



J5 ZRARLL A2k K TR 7 SRAE T 1 d 1Y
158 R, RMSE F&AIK T 15. 50 m’/s, MAE &K T
7.38m’/s; FETL UL 5 d S LR, RMSE BEAIR T
12.59m*/s ,MAE [%fIX T 8. 77m’/s; ZEFUILI Ky 10d
ITEGL T, RMSE FEK T 16.20 m’/s, MAE F#{K T
9.08m’/s, [FIAF, WILIA K 1d MfEHL T NSE KT
0.99,MARE /NF 3. 50% ; T UL 5 d (&5 F NSE
KF 0.94 MARE /T 10. 00% ; Wi WL K 10 d 15
#F NSE KF 0.91,MARE /NF 12.50%, WL, 4%
S K AR TR 7 58 T A O e TR A8 D RO 1 -

AR SCRe FH S 000 o2 T A4 T i I W A ST i A
T Ay VA 88 R TR i 2 X 420 7 TLARORS 8 A5 M0, 4
BET 10% ~90% 14 % W TR it 2 1 73 28 310k 7K T3 41
J7 50 10d VR Bh TR, 25 R WK 5, H Bl S \T

A, , Bt o o8 I AT O 2 184 K, A2 I TN B AR 2
Rep b 34, 2 B 8 o A T TOUABORE 8 X 48 0 T i %8 G F
B A, 7 40% 1 R T 040 A 25 P9, A% I T4 &5
R MARE fY &K T 0. 35%, MAE X F& 1% T
5.79 m’/s, AT ULAE — 7 1) e T 40 0 22 P9, 4 2550
BRI R 5 ZATY R G ) AR OR,

K6 Sk oy 28 i kK Bl 7 % R 20192020,
2021 AF MR LR I TR Sh Tl 25 5, 46 F
REEVZH W R S A Kk 10 d BT #E .
Bl 6 1] U, 432 5 ok 7K T4 5 5 A VBt 350000 4k e A
U BN ) LA 98 AR, AT AR RT 2 H & kK
OV A A o WG DA TRUHRORG B IR B 3% 07 vk il
I S B AR LY D s REAS SR AT R, AT A I B
5 YRR AR S AR D7 5 B8 W RN SRR A LA A 1
75 56T 118 7 S0 R B Ak AR Ay [ T R R 2 i R A LT

F6 WHMARMTPHBETMER
Table 6 Prediction accuracy evaluation results of two schemes
B/ a3l i O STTE T S NV gIES
o NSE RMSE/(m®/s) MAE/(m®/s) MARE/% NSE RMSE/(m®/s) MAE/(m®/s)  MARE/%
1 0.992 72.15 39.90 3.39 0.988 87.68 47.28 3.71
2 0.978 115.93 68. 96 5.80 0.969 137. 66 78.22 6.15
3 0. 966 146. 31 89.03 7.48 0.958 160. 80 95.59 7.71
4 0.954 169.76 103.78 8.77 0.948 179. 14 109.97 8.99
5 0.945 184.72 113.37 9.64 0.937 197.31 122. 14 10.03
6 0.938 196. 68 122.58 10.43 0.929 210. 10 130. 50 10. 82
7 0.928 212.05 132. 15 11. 06 0.921 222.81 139. 530 11.47
8 0.922 220. 34 140. 61 11.40 0.912 234.25 146.22 11.87
9 0.914 232.37 145.78 11.85 0.906 242.49 151.48 12.22
10 0.911 236. 12 148. 42 12.29 0. 899 252.32 157.50 12. 66
0.950 — NSE MARE 1102 210 — RMSE MAE 1125
0.945 1100 ° 120 &
198 < =
m v E
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Z < Z
194 = s
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Fig.5 Comparison of evaluation indicators of 10d rolling forecast results under different rainfall deviations
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Fig. 6 Rolling flood forecast results for typical floods
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