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Urban Water Demand Forecasting by Combining Improved
BP Neural Network and Grey Modd with Optimum Weight

JIAN G Shao-jie, JIAN G Chong-guo
(College of Urban Construction and Environmental Engineering, Chongging University , Chongging 400045 ,China)

Abstract :Prediction of water demand is a complex system affected by a mass of data and influencing factors
together. Nowadays, most of the forecasting methods are sngle model ones. They reflect only part of the
system. In view of this stuation, a combined model is set up by use of grey model and improved BP neural
network with optimum weight to forecast the urban water demand. It carries on the example computation by
Matlab and compares the results with those by other prediction methods. It shows that the combined model has
the high precisgon prediction. Itsprediction results surpass those by the sngle model , even more surpass those
by other ways.
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1.1.2 BP i=12, , ;
Y=[% %, ...9] ;
e:(at:yi-%|t:1,2,...,n) i
(4] BP E=[a.,&,...,6en] :
[5] .
, . AT = w'yY! (2)
g =W E (3)
BP , S ,
Sgmoid (%) =Tog _ ; o
€ mnQ =¢ee=[WE]:[WE]
' =W (E'Bw =w' B (4)
: St.R'w =1 (5)
dw mc R'=(1,1,...,1) 1 rn ;
. _
AWorer It gw (el E=EE
dwW = mc: dWpew + (1 - mc) - Ir - gW 4) (5 ,
1.2 :
~N
oo iR
: , RTE'R
, . 1
minQ = = (6)
Q R'TE'R
m 9i(i=1.2 m), (6)
Y=Q (H %2, , §m), (1)
W' =[w W, .. Wn],
mey [71 .
Zm =1, : 5
Y = Zuwi = 0% 4. FOnm (1) ,
y=(yili=1,2,...,n : ( 1
=@ lt=1,2,...,n) i
1 1996 2005
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
/ 358.48 379.64 394.96 405.14 432.94 468.76 504.25 557.41 597.55 (623.51)
/% 116.4 116 1145 1141 1142 113.2 115 119.2 117.3 115
/| m 64743 70194 79596 86560 92 068 97 334 108 070 122 795 129 438 139 487
2005 2005 1623. 51 ( :y=-0.153 5x4 +3.162 6x3 -
19.051 9x2 +58.535 4x + 316.076 1)
2.1 2
1996 2005 , BP
GM(1,1) , a= - 0.085 701,
— [8] .
o u=62778, s - I ™ w I % o % [ m %
%™ (K =65480. 1549¢” (k=2, ,m) 1996 64 743 65480 1.14 65338 0.92 65419 1.04
( 2) 1997 70194 71339 1.63 72153 2.79 71689 2.13
BP 1998 79596 77723 - 2.35 78149 - 1.82 77 906 - 2.12
1996 2005 P 1999 86560 84 677 - 2.18 83435 - 3.61 84 144 - 2.79
2000 92068 92254 0.20 91983 - 0.09 92 138 0.08
- 2001 97 334 100509 3.26 101024 3.79 100 730 3.49
0.000 1 Matlab o) ’2 2002 108 070 109502 1.33 109396 1.23 109 457 1.28
: atla ’ 2003 122 795 119 301 - 2.85 120 326 - 2.01 119 741 - 2.49
3 1 3 2004 129 438 129 976 0.42 130378 0.73 130149 0.55
: ( 2) 2005 139 487 141 606 1.52 140 191 0.50 140 998 1.08
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(.OT:[O. 570 4 0. 429 6] ,
0.570 4, , (
0.429 6, ( 2) 3,
2.2 2002 2004 ( 4)
2 , 3 2002 2004
4%, (0) 1951 1972 cDP GDOP | %
1923, , / /
2 3 2002 504. 25 2240 0.8 47.9 7.3 44
2003 557.41 281 0.6 52.4 6.5 40.5
2004 597.55 3423 0.3 48.1 3.5 48.1
4 2002 2004
GDP
L/P.d m® m*/ m_ mY m® m®/ m’ m®
2002 240 4.4 59.5 6.4 10 0.7 17 1.7 13.1
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2004 280 6.1 46.8 7.7 10 0.8 15 2.5 17.1
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