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Application of equi-dimensional information renewal radial
basis function neural network model to urban water demand forecast

XU Yin-shan' LV Sun-yun' > MEI Ya-dong' XIONG Ying’
1. State Key Laboratory of Water Resources and Hydropower Engineering Science
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Abstract To solve the problems of errors increasing with the extension of the forecast cycle and inadequate protection
against random factor interference when using the existing models for multi-cycle urban water demand forecast an equi-
dimensional information renewal radial basis function neural network model was proposed and the clustering approach
was used for system learning. This model was applied to the annual water demand forecast in Dongguan City. The results
show that the model has higher forecast accuracy than the fundamental radial basis function neural network model and its

forecast errors do not increase with the extension of the forecast cycle.

Key words urban water demand forecast dynamic equi-dimensional information renewal radial basis neural network

model

50839005
1985 — E-mail yinshanxu@ 163. com



GM 11 !
GM 1 N

GM 11 GM 1 N

2-3 4-5

RBFANN
7

DEIRBFANN

1 DEIRBFANN

1.1
RBFANN

20 a

RBFANN

BP
BP
DEIRBFANN RBFANN
Q"= 01 02 Q% 0% 1
QO = 0(2) Q(;V (s)’V+1 2
1.2
RBFANN
h RBF
C; b\i
RBFANN
DEIRBFANN
RBFANN
RBFANN
Moody  Darken 1989 8
K-means RBFANN
h
a. N
1
2 N
b. h
k=1
h



k k
1 €2 Ch
0%015 6/1
C.
[ X-cil i=12 hj=12 n
X; i X
I X; i=12 A X
X, € 0
d.

Xeo;
n; i 0%
e k+1;él b
e
f.
0;=ad;
i
dizrrljin||qj—c£\\ ij=12 h «a
g.
X, j=12 n i
h]i=fi ||Xj_ciH
H= h,;, HER™"
;:Hw
w
e=ly-yl
Y=y 2 Yu ER"
ly -5 = lly-Hol
w
w=H"y
H* H H*= H'H "'H"
h.
i

2.1

10 -

21
GDP
0.1 mm
9
1981—2000
6
2001—2007
2.2
1981—2007
22 1981—2002 21 1982—
2002 10 1993—2002 13
1
1.2 RBFANN
8
a
(Ve -3 PR Uil Sac
B K W R 3 30
iy e A 20 A4
BTG RHE—A
5 FRL 7
DA R AR A R i ) e FHET AN TR 301 8 3R

PORME A FEA A T

HAE 2

RS e R e N N P
BCHIFRA, GRIFFEAR Y

BATE, I THMER 2

JABA K &

AT A




2003 2004 2005 2006 2007
/ / / /
m /% m /% m /% m? /% m /% /P
) 17.61 ~0.90  18.85 —2.11 21.31 —4.05  21.9 145 2236 1.37 1.98
21 17.68 ~1.33 18.92 _2.48  21.27 3.8  2.06 ~1.89 2280  -0.56 2.0
20 17.82 2.9  18.76 1.2 21.10 3.3  21.25 1.86  22.40 1.19 1.96
19 17.79 ~1.93 18.47 ~0.03  21.74 ~6.16  21.45 0.92  22.56 0.50 1.91
18 17.73 ~1.61 18.53 —0.3¢  21.76 ~6.27  21.47 083 2.6 0.17 1.84
17 17.85 229 18.56 051 21.32 411 21.41 110 22.49 0.79 1.76
16 17.87 ~2.41 18.55 —0.48  21.21 ~3.58  21.582 0.59  22.58 0.40 1.49
15 17.67 ~1.26  18.56 ~0.55  21.61 -5.51  21.82 ~0.79  22.63 0.18 1.66
14 17.82 —2.08  18.62 ~0.87  21.74 ~6.13  21.89 “1.09 272 -0 2.08
13 17.90 ~2.5  18.63 ~0.90  21.88 ~6.81  21.65 0.2 2.6 0.23 2.10
12 17.90 ~2.56  18.69 123 2177 ~6.29  21.58 034 2274  -0.32 2.15
1 17.93 274 18.79 “1.77 2.2 ~8.41  21.2 178 22.65 0.07 2.95
10 17.71 ~1.46  18.67 ~1.12 2170 597 21.90 115 2285  -0.80 2.10
16  DEIRBFANN 1.28%
2005 3.58% 1.23% 1995
20 3.03% 4.73% 5.28% 10%
16 DEIRBFANN
1 RBFANN
2.3 7.03% 4.88%
1987—2002 DEIRBFANN 3.58%
2003—2007 1.42% RBFANN
16 DEIRBFANN
RBFANN DEIRBFANN RBFANN
2
2
RBFANN DEIRBFANN
3/ / /
m w /% w3 /%
1987 8.621 8.552 0.80 8.796 ~2.03
1988 8.952 8975  —0.26 9.016 ~0.72
1989 9.253  9.42  —1.82 9.301 ~0.52 RBFANN
1990 9.742  9.607 1.38 9.704 0.39
1991 10.374  10.420  —0.45 10.208 1.60
1992 10.685  10.530 1.45 10.601 0.78 DEIRBFANN
1993 11.255  11.049 1.83 11.183 0.64
1994 11.59%  11.619  -0.20 11.459 1.18
DEIRBFANN
1995 12.144 12.718  —4.73 12.785 ~5.28
1996 13.857  13.900  —0.31 13.737 0.86
1997 14.736 14777  -0.28 14.662 0.50 RBFANN
1998 14.962  15.085  —0.82 14.836 0.84
1999 15.157  15.095 0.41 15.231 ~0.49
2000 16.298  15.617 4.18 15.929 2.26
2001 16.568  16.685  —0.70 16.500 0.41
2002 16.791  16.938  —0.87 17.043 ~1.50
2003 17.452  17.091 2.07 17.452 2.07
2004 18.463  17.885 3.13 18.551 ~0.48 3
2005 20.481  19.260 596  21.215 ~3.58
2006 21.650  20.306 6.21 21.522 0.59
2007 22.670  21.077 7.03  22.579 0.40
RBFANN DEIRBFANN RBFANN 16
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