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Water resources demand-supply analysis for Ji' nan City with consideration of water supply by South-to-North Water
Transfer Project//MA Hai-ho! DONG Zeng-chuan' LI Sheng' YUAN Hong-zhow® 1. Staie Key Laboratory of Hydrology-
Water Resources and Hydraulic Engineering Hohat University ~ Nanjing 210098  China 2. Shanghat Investigation —Design  and
Research Institute  Shanghai 200434 China

Abstract The present situation of water resources development and utilization in Ji’ nan City is analyzed and the trend of
medium-and long-term water demand is forecast. A numerical model considering water supply by the South-to-North Water Transfer
Project is established for water resources demand-supply analysis for Ji' nan City. Based on the Lagrange dual theory and the large-
scale system decomposition-coordination theory the problem of objective function minimization is converted to maximization of the
dual function and a complicated problem is decomposed into several small-scale sub-problems which are easy to be solved as
compared with the original problem. As a result the optimization of the whole large-scale system is realized by coordination of the
relationships between the subsystems and thus the optimal solution to the model is obtained. Calculated results show that the
numerical model is reasonable for water resources demand-supply analysis.

Key words water resources demand-supply analysis South-to-North Water Transfer Project large-scale system decomposition-
coordination Ji’ nan City

1975
1
1.1
1-4
7702-03-05-01-02
1979 — E-mail haibo3780373 @ 163 . com

2006 26 5 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn - 51



1.2

O FRAEAE -

AWALES; ¥22
O wkS™

O wTFk T

1.3
1.3.1

R

TR

Bl

B

6
ea%_j
by
@

0

g T EH kS
# Tk

% T4

—

1

K

52 - 2006 26 5 Tel 025-83786335 E-mail jz@ hhu. edu. cn

@ ( wreamgk )
) HE

WHX

fibpR L

‘ HEREAKT

:%%?%)H;

hitp // kkb . hhu. edu. cn



Qinjt

1.3.2

Q maxinj

c.
S
d.
1.3.3
6
7
n
n
n t
t
t
J ¢

T
Z an][( njr - 2 Qm]t) /Dn]t 1

L

QWHSDW

Qi/zjt = Qmaxlnj
i n
Qinjt S Si
!
Qw:?o
2
Xnt
ant
Zy n
2006 26 5

/
Wy ——

Yy ————

an

y Onjl E § IT

Tel 025-83786335 E-mail jz@ hhu. edu. cn

R

B TRE

T anr
2 n
Dnjt
6
J an = Hnt Wnt Ym an Qnﬂ 6
6
N N
DY, =Y, 20 Cond T
n=1 m=1
Y, Com C
2
\1 T‘
L= sz;z ant + ZJ Zl/unt H, + Ap
n=1t=1 n=1 t=1
3 T N
. (X - Z Canmt) + Z Gt( Z nt - Yt) 8
] m=1 t=1 n=1
Pt Am O
Dy = Qui?
""T A’T o-T fn ant _22 n]( “ l”)
j=1 1=1 ﬂ/
4 n
Aw 0
Au O
AniX oYy
Ln
5
N T N N N T
2 Z Arlf Z Canmt = Z Z Z Amtcmnznt 9
n=1 t=1 m=1 n=1 m=11t=1
N
;tnt 2 CanmL
m=1
f\“" T‘ T
L= [flz Qn/l + ZJ/lnl nt — T Z/ nt nt
n=1 t=1
N T
Z 2 AiConZony + 2 oY, nt] Z o, =
m=1 t=1
N
o Z L, Wou Yu Xu anl Pt Am O 2 oY,
n=1
10
an L " ’
L, n
ni n
n Dmn[/ Oryt i ZJ K- Z/ A ZJ Comboms + Z/ o) nt]
n m=1
t %-t- nt = Hnt Wnl nt XILL anl 11

hitp // kkb . hhu. edu. cn 53 -



A/Inf = AniH—l - Anf = (Ok(Xnt - Z Canmt) 14

N m=1
J
Ao ™ = m+1 m ( A Y. Y) 15
0y = 0y -0y = 7 b=
Jj=1
2
maxL =L A o
~3 2003 2
4
k+1 k IL k 4
+ — v _— —
Au’ = Aw + Pk(a,\m) n=12 2010 2030
Nit=12 T 12
aL) b
k+1 k Zhe
o =0 + t =12 T 13
‘ ‘ 7’f(9crt 21
o >0 7 70 k=01 50% 75% 95%
2010 1
oL v oL 3 w3 m’ 2030 2w
9 Am = Xnt - — Cngmt 370'1 = HZ:; Ynt - Yt 5 m3 5 m3
1 2003
P =50% P=75% P=95%
/o / om /% / om / m /% / m / m /%
1.45 1.29 11 1.64 1.27 22 1.64 1.21 26
2.06 2.00 3 2.37 1.93 19 2.37 1.81 23
7.08 7.08 0 7.63 6.50 15 7.63 5.72 25
3.15 3.15 0 3.64 3.10 15 3.64 2.72 25
3.80 3.80 0 4.37 3.73 15 4.37 3.55 19
2.61 2.61 0 3.03 2.59 15 3.03 2.27 25
20.15 19.94 1 22.68 19.11 16 22.68 17.29 24
2 2010
P =50% P=75% P=95%
/ w / w /% / m / w /% / m / w /%
1.63 1.56 4 1.80 1.62 10 1.80 1.48 18
2.33 2.23 4 2.60 2.33 10 2.60 2.14 18
8.28 7.94 4 8.76 7.85 10 8.76 7.21 18
3.18 3.05 4 3.61 3.24 10 3.61 2.97 18
4.25 4.07 4 4.75 4.26 10 4.75 3.91 18
2.76 2.65 4 3.14 2.81 10 3.14 2.58 18
22.42 21.49 4 24.66 22.11 10 24.66 20.29 18
3 2030
P =50% P=75% P=95%
/o / o /% / o / m /% / m / m /%
2.52 2.11 16 2.69 2.25 16 2.69 2.08 22
2.67 2.24 16 2.93 2.46 16 2.93 2.28 22
10.80 9.06 16 11.26 9.45 16 11.26 8.73 22
3.39 2.84 16 3.80 3.18 16 3.80 2.94 22
4.23 3.73 12 4.72 3.96 16 4.72 3.66 22
3.00 2.51 16 3.36 2.81 16 3.36 2.60 22
26.60 22.50 15 28.76 24.11 16 28.76 22.29 22
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