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Fig. 2 Correlation dimension of monthly runoff flow

of Reservoirs One and Two
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Tab. 1 Prediction accuracy of monthly flow of Reservoir One resulting from various methods
Sk Pl 50 S T A
Ena/ % R A#E/% R Ew/% R A#%/% R Ew/% R &%/ % R
RVM 12. 34 0.94 82.2 0. 88 11.92 0. 95 83.3 0.91 13.59 0.93 76.7 0. 81
RVM* 15.62 0.92 75.4 0. 83 17.58 0. 89 68. 3 0.79 14.93 0.92 66. 7 0.75
LSSVM 13.76 0.93 76.1 0. 86 13.37 0.93 76.7 0. 85 14. 31 0.92 73.3 0.77
ARMA(5,6) 18.27 0.91 62.2 0.72 17.75 0. 89 61.7 0.72 17.07 0.93 65.0 0.70
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Fig.5 Comparison and scatter plot between observed flow and predicted flow by RVM during training period
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Fig. 6

Comparison and scatter plot between observed flow and predicted flow by RVM during test period
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Fig. 7 Comparison and scatter plot between observed flow and predicted flow by RVM during validated period
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Tab. 2 Prediction accuracy of high monthly flow of Reservoir One resulting from various methods
- YR 6 565 38 PO iR ]
Enar/ % EHEMHR/ N BHEEHE/ Y Ena/ % EREKR/ Y% EEEE/ Y En/ % EREHE/ Y EEEHER/ %
RVM 14.27 75.4 92.9 14.92 73.9 82.6 16. 53 70. 8 83.3
LSSVM 18.24 71.6 87.8 18. 94 67.8 82.6 18.13 66. 6 79.1
ARMA(5.6) 19.03 62.1 74.3 22.41 56.5 70.0 19. 32 62.5 76.6
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Tab. 3 Prediction accuracy of monthly flow of Reservoir Two resulting from various methods
ik P o 56 1 S T 4
Emar/ % R A#E/Y% R Ew/% R A#H%E/% R En/% R &%/ % R
RVM 13.00 0.938 81.7 0. 86 11.17 0. 959 80.0 0. 89 14.62 0. 907 75.0 0. 84
LSSVM 15. 68 0.921 76.6 0. 85 12. 64 0.943 73.3 0.79 15. 65 0. 901 71.7 0.76
ARMA(6,6) 18.74 0.903 60.7 0.71 18.98 0. 900 56.7 0.71 19. 15 0. 885 51.7 0.67
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Research on mid- and long-term runoff forecast model
with relevance vector machine

SHI  Yu-zhi'*, PENG Yong™', ZHOU Hui-cheng'

(1. School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China;
2. Water Research Institute of Shandong Province, Jinan 250013, China )

Abstract: Due to the superior forecasting performance, relevance vector machine (RVM) was applied
to mid- and long-term runoff forecasting, and based on the phase space reconstruction, the runoff
relevance vector machine forecasting model was established. Firstly, the runoff time series was
reconstructed in the phase space, and the reconstructed series was as the proposed model input;
Secondly, the particles swarm optimization (PSO) algorithm was applied to identifying the model
parameters and chaotic properties of time series. The EM algorithm was used to estimate hyper-
parameters in the inherent cycle, RVM was compared with widely used least squares support vector
machine (LSSVM) and auto-regressive moving average model (ARMA). The test results show that the
model has good generalization ability; Finally, in terms of the uncertainty of hydrological processes. the
scheduling staffs consider the uncertainties in forecasting, and quantitatively estimate the risks and benefits in

decision-making based on the uncertainty of RVM output values and the probability forecast interval.

Key words: phase-space reconstruction; relevance vector machine; long-term runoff forecast; PSO algorithm



