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Research on monthly runoff forecasting model in water diversion area of the Han to
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Abstract: In view of the current situation that the prediction results accuracy evaluation of various
prediction models is not uniform, with the characteristics of non-linearity, abrupt change and
non-stationary of runoff considered, a comprehensive evaluation system with three indexes is con-
structed in this paper, which includes the root mean square error (RMSE), the mean absolute
percentage error (MAPE) and the Nash efficiency coefficient (NSE). The prediction accuracy of
the autoregressive moving average model (ARMA) , artificial neural network model (ANN) and
support vector machine model (SVM) are evaluated in flood season and non-flood season. The re-
sults show that: O Under a single evaluation index, the prediction accuracy of the ARMA model
and the SVM model are similar, and the comprehensive evaluation system shows that the predic-
tion accuracy of the SVM model is better than that of the ARMA model; @ The prediction accu-
racy of the three models in non-flood season is higher than that in flood season, and the SVM pre-
diction effect is the best. The forecast accuracy can be improved by dividing the runoff. This
study has obtained a reliable and accurate monthly runoff forecast model, providing the theoreti-

cal and technical support for the efficient allocation of engineering water resources.
Key words: runoff forecast; support vector machine model; comprehensive evaluation system; the

Han to the Wei diversion project; flood season and non-flood period
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Tab.1 Runoff of Huangjinxia and Sanhekou Sections
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Fig. 1 Annual irregularity factor map of

Huangjinxia and Sanhekou sections
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Tab. 2 Input variable scenario set
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Fig. 2 Flood season monthly runoff forecast

results of Huangjinxia Section
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Tab. 3 Analysis of monthly runoff forecast results

in flood season of Huangjinxia Section

WA ERE  RMSE/(m® + s71) MAPE/%  NSE/%
ANN Hi#l 118. 93 59. 80 63. 04
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Fig. 3 Flood season monthly runoff forecast

results of Sanhekou Section
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Tab. 4 Analysis of monthly runoff forecast results

in flood season of Sanhekou Section
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M 4 FTLLE I 25 A VF 0 16 b 26 B = i A
AR K B . SVM>ARMA>ANN,
2.2 FRPARRBRER

65 8 4 e DRI TG R = 3T DR T 69 R TR AR 0 A
WEEE S 1R 7 A s R 1 R S 7 R AR A=
T Y00 2 5S84 ) U T H 25 AR L 0 ol o B e e T
BT H A2 9 T e 45 SR 5 S I B ] Y RMSE
MAPE #1 NSE, & 4 2y 8 4 Wk JE B =50 A 42 3
ERASE ST

o —~—Sllfii  —— ANNT
- 300 —— ARMATl| ——SVM il

[ 11 21 31 41 51 6l 71 8
I 1E(1999—2009)/ H
4 B 4 el TR0 A28 0 Tl 42 2
Fig. 4 Non-flood season monthly runoff forecast

results of Huangjinxia Section
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Tab.5 Analysis of monthly runoff forecast results in

non-flood season of Huangjinxia Section

Mgk RMSE/(m® - s ') MAPE/%  NSE/%
ANN 5 #4 29.37 63.67 66.03
ARMA #5 %1 28.23 43.48 70. 65
SVM ##l 24.17 34.19 76.98
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Fig.5 Non-flood season monthly runoff forecast

results of Sanhekou Section
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Tab. 6 Analysis of monthly runoff forecast results in

non-flood season of Sanhekou section
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