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Table 1 Criteria for model precision
1 2 3 4
P 0.95< P 0.80< P<0.95 0.70< P <0.80 P<0.70
c 0.35=C 0.35< C<0.50 0.50< C<0.65 C>0.65
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Table 2 Sewage drainage and total
water consumption t/a
+
1986 8020.05 163808.7
1986 ~ 1995 2 1987 8023.05 161998. 4
3. 3 1988 8332.74 161042.2
p C ) 1989 8560.12 162118.0
1990 8575.35 163666. 1
P ¢ 3 1991 8310.29 163690.5
P C 1992 8147.58 165691.9
1996 8556.45 t/a 1993 8187.97 167255.6
0.40% 5 359 1994 8371.85 169794.4
U0 2070 1995 8555.66 178498.6
1996 8690. 56 188468.5
3
Table 3 Comparison of results
p C
2% t+1 =90.925006™01061014 _ 89 92509 0.90 0.45
£ t+1 =1911.44-0055627 _ 1910, 44 0.71 0.51
£ 1+1 =367.5666e" 0544304 _ 365 5666 0.83 0.46
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Table 4 Division of the probability states
—w~ —1% 1%~ -0.1% -0.1% ~0.1% 0.1% ~ 1% 1% ~ + o
1 Il Il v A
5
Table 5 Probability states of ralative error
1986 1987 1988 1989 1990 1991 1994 1995
Il 1 I Vv Il Il Vv
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Table 6 Calculation of the Grey Markovian predicting model
GM 11
/%
1986 8020.05 8286.45 -0.03 -1% ~ -0.1%
1987 8023.05 8306.59 -0.53 -~ 1%
1988 8332.74 8326.36 0.08 0.1% ~1%
1989 8560.12 8287.39 3.19 1% ~ + »
1990 8575.35 8366.06 2.44 1% ~ + «
1991 8310.29 8385.98 -0.91 -1% ~ -0.1% 8302.12 8.17 0.01
1992 8147.58 8405.95 -3.17 -~ -1% 8321.89 -174.31 -2.14
1993 8187.97 8425.97 -2.91 -~ 1% 8341.71 - 153.74 -1.88
1994 8371.85 8446.03 -0.89 -1% ~ -0.1% 8450.49 -78.64 -0.94
1995 8555.66 8476.13 0.95 1% ~ + o 8560.90 -5.24 0.06
1996 8690.56 8486.30 2.35 1% ~ + 8582.16 108.40 1.24
d. P
P=0.90 C=0.38 1996 8582.16

1.24%
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Fig.1 Comparison between the fit value and real value

1 M. 1987.5 ~25.

2 J. 1995 156 5~9.
3 J 1996 14 4 35~38.

4 J . 1996 151 8~10.

5 J 1995 16 1 29~ 32.

Grey Markonian Model for Prediction of Urban Sewage Drainage
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Abstract This paper presents a high precision Grey Markovian Model on the basis of the grey theory and Markov theory .
This model is used to forecast urban sewage drainage. The Grey Markovian Model is suitable for a few and wavy data. An
example shows that the rseults of calculation are in good agreement with the measured data. Besides a revised GM 1 1

model based on data loading is also discussed in this paper. The precision is also improved.
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