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Table 1 Prediction precision grade of GM(1,1)

2 # K i AEH
Grade Excellence Pass Reluctance pass  No pass
C < 0.35 < 0.50 < 0.65 > 0.65
P > 0.95 > 0.80 > 0.7 < 0.7
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Table 2 Prediction and error of flow into Fengjiashan reservoir

e ] £ Eg GM(1, 1) WM AR E BP HiMI{H X RE
Sequence Year Measured Predicted value Relative Predicted Relative

number value of GM(1,1) error value of BP error
1 1983 76.152 76.1520 0.466989 40.589857 0
2 1984 66.839 55.7541 0.393712 40.523679 0.165845
3 1985 50.343 51.2180 0.207130 39.915454 -0.01738
4 1986 25.085 47.0509 -0.107710 27.786970 -0.87566
5 1987 21.569 43.2229 ~ 0.054080 22.735529 - 1.0039%4
6 1988 56.020 39.7063 0.281267 40.263442 0.291212
7 1989 47.396 36.4758 0.164108 39.617934 0.230403
8 1990 57.837 33.5082 0.302613 40.334783 0.420644
9 1991 19.941 30.782 -0.01326 20.205342 - 0.54365
10 1992 33.317 28.2776 -0.06174 35.374011 0.151256
11 1993 37.474 25.9769 0.002574 37.377525 0.306802
12 1994 20,088 23.8635 -0.01746 20.438738 -0.18795
13 1995 6.498 21.9219 0.047481 6.1894688 -2.37364
14 1996 18.945 20,1384 0.017611 18.611355 - 0.06299
15 1997 5.092 18.4999 -0.14791 5.8451821 -2.63313
16 1998 19.382 16.9948 0.00345 19.315129 0.123166
17 1999 20.416 15.6121 -0.02677 20.962541 0.235301
18 2000 15.868 14.3419 0.001288 15.847565 0.096175
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Fig.1 Predicted value comparation of GM(1,1) and BP
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Table 3 Comparison of predicted and measured values of each model

; BP . a .
sy EEE  owonmmm  mwwe  SOWE g ARRN e gwem
¥ Measured Predicted value Relative alue of Relative predicted Relative Range of
ear value of GM(1,1) error vale o error e error prediction
BP value
2001 20.549 13.175 0.359 21.197 0.032 17.186 0.164 (16.409,22.794)
2002 11.897 12,103 -0.017 8.906 -0.251 10.505 0.117 (10.029,13.931)
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Application of combined grey forecasting model in the prediction of incoming flow

GUO Hua', CHEN-Yong’, MA Yao-guang'"
(1. College of Water Resources and Architectural Engineering, Northwest A & F University , Yangling, Shaanxi 712100, China;
2. Nanjing Hydraulic Planning Design Institute, Nanjing , Jiangsu 210006, China)

Abstract: With the combination of gray GM(1, 1) model, BP artificial neural network and Markov chain, the in-
coming flow to a reservoir was predicted by using the data of past inflow and the Qian river runoff establish combination
model. GM(1,1) model mainly predict trend, the first half and measured data is better, the BP neural network model
second half part have volatility and measured data is better, making relative error smallest to establish combination mod-
el, and using markov chain predict incoming flow range change. Forecasting infolw of 2001 and 2002 to inspection flow
model: the relative error of GM(1,1) model were 0.359 and 0.017; The relative error of BP neural network were 0.032
and 0.251, the relative error model portfolios were 0.164 and 0.117, combined prediction value within the range. This
combination forecasting model is reasonable and effective, and can be more precise forecasts Fengjiashan reservoir inflow .

Keywords: GM(1,1); BP artificial neural network; Markov chain; prediction model; inflow; Fengjiashan reservior



