1962 —

34 3 Vol.34 No.3
2006 5 Journal of Hohai University Natural Sciences May 2006
210098
3
BP
BP
P338 A 1000-1980 2006 03-0267-05
1-4
1
1.1
1
1 1
?Ql"‘Q 2At—301+0 2 At = 5 -5 1
S=f20 2
Q 10 » m/s Q m’/s Ai—
d Sl Sz m3.
S=KQ K . S
© S=f0Q i .
W, = 25801 =1 3
i=0
3 1 0 = D) Qi =1 4
i=0
@
2005-12-30



268 34
a; a;
a;
Qst+l — Zai Q;—i _ Lst s+l _ Wsts+1 + Rst s+1 5
i=0
Z}ai = 1 6
i1=0
I s+ 1 Wss+l R s+ 1
t t t
1.2 BP
BP p % ¥ 0;
wl] 6i Tli 6[ n 77
k BP
Y = f( Zwljx] - 01) 7
J
0] = f( ZTM; - 51) 8
P
E = e, < € 9
k=1
ekZZ‘tlk—Olk‘ 10
=1
8l= tl—010[1—0[ 11
Ty k+1 =Ty k + 9y 12
O k+1 =0k + 90/ 13
0 = yi 1=y 20Ty 14
l
Wi E+1 = wi; E o+ 77,8/96]' 15
O, k+1 =0, k + 790 16
E €
2
788 km 795 km 89 m
1/8000.
. 92 39 53
100m*/s 11
2.1



3 269
a; = 1
i=0
2.1.1
2002 4 50%
25.6% 24.4% .
5 6
5 6
QS):-H — ZQ/i Q;—i _ LS, s+l Wsts+1 + RS,S-H + ZQ/] Stt} ] -12 m 17
i=0 j=1
Zai+2&j:1 j=12 m 18
i=0 j=1
’filj s+1 j a; Jj
m—— n 17 18
2.1.2
17 18 n n
18
mine“ = minz ALy A 19
t=1
)3+ s+1 t
1 2000 11 ~2002 10
2.1.3 Table 1 Calibrated parameters for discharge routing of
2001 11 ~ 2002 low reaches of Xiaolangdi Reservoir during the
10 low water period from Nov. 2001 to Oct. 2002
1 /
mt 57! ag ay az as
0.02 0.24 0.48 0.26
0~250 0.12 0.27 0.42 0.19
2002  ~2003 250~500 0.02  0.56  0.42
500 ~ 800 0.02 0.78 0.20
0.02 0.74 0.22 0.02
0.06 0.62 0.30 0.02
0.28 0.54 0.18
0~250 0.01 0.23 0.76
2.2 BP 250 ~ 500 0.30 0.60 0.10
A W st 500~800 0.20  0.72  0.08
s sal s sel 0.28 0.58 0.12 0.02
L L2y i 022 062 014 0.02




270 34

3 vt
BP ' RSV AR RIS
Vool o srts 5 Q) 5-11-1
Sttli Qsttll Qsztlz Qsttg Vsts+1 Vsz—sf—l Vsz—sirl7 5 Q; 7-5-

2002 3 22 ~2002 6 30
2003 3 22 ~2003 6 30 .
BP MATLAB trainbr .
1000 MU SSE sum of squared
error 10.0.
BP . BP

2.3
1.8km 128 km
. 10 km 0.007 0% 118 km
0.0025% . 16 8 km.
4 13 . 2002 2003 3 22 ~6 30
1 .

. 2002 20.7% -

18.3% 2003 25.8% —-17.5%.

2002 2003
900 -
800
700 +
600
500
400 -
300 -
200 -
100 -

FE /(m-s7)

0 . . . . )
03-15 04-04 04-24 05-14 06-03 06-23
H#

1 2002 3 22 ~6 30
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Low water discharge routing method and its application

SU Mao-lin
College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract According to linear combination of different discharges during the low water period a linear equation model for
discharge routing of the low water period was established. The model parameters were calibrated by use of the optimization
method. Then a three-layer BP neural network with a hidden layer was developed with the discharge of the upper
profile water consumption regional water recharge and water loss of the river section taken as the input factors and
the discharge of the lower profile taken as the output of the network. Finally the hydrodynamic method was adopted for
simulating the discharge process. Through comparison of the calculated results of the above three methods some
conclusions were drawn the linear equation model is of high stability and it is convenient for discharge routing and
feedback control calculation the artificial neural network is of high capacity of generalization and high accuracy of
calculation but it is difficult for discharge feedback control calculation the hydrodynamic method is not a practical

method due to some problems on stability and convergence when it is used for discharge routing and feedback control.

Key words model of linear equation BP neural network model hydrodynamic method lower Yellow River discharge

routing feedback control
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