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Optimal allocation and project scale of urban water resources in Qingdao//YANG Li-li' XIE Xin-min' GOU Xin-shi> LI
Qifeng!  ZHAO Quan-sheng® 1. China Institute of Water Resources and Hydropower Research — Beijing 100038  China
2. Qingdao Water Resources Bureau (Qingdao 266071 China 3. College of Chemisiry /Chemical Engineering / Environment
Qingdao University ~ Qingdao 266071  China

Abstract With regard to the reality of insufficient and nonuniform water resources in time and space and water shortage of
resourcestype  project-type and pollution-type in Qingdao the water saving sewage treatment and recycling seawater
desalination industry structural adjustment connection and cooperation between reservoirs floodwater utilization new or
extension projects Eastern Route Project of South-to-North Water Diversion and unconventional water utilization projects were
comprehensively considered according to the conditions of water resources the water source sites as well as the scale structure
and efficiency of water supply and utilization. An optimal allocation model of water resources with multi-source multi-project
multi-user and multi-year based on the eco-environmental water demand in river channels was established. Through the calculation
and comparative analysis of long-time series data the allocation schemes and project scales of water resources in Qingdao under
different space-time scales taking years and months as the time scale and districts and cells as the space scale were proposed. It
would provide important foundation for establishing the complete and safe water supply system in Qingdao.

Key words water resources optimal allocation allocation scheme project scale Qingdao City

GAMS
GAMS

40772151 * " 2007BAB28B02
1982 — E-mail yanglili0323 @ 163. com
2010 30 4  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 25



10

28 4 18 2
2 35 10
1
5 206
224 1
100 km? 33 2.3
2.3.1
688.2 mm 2.1 o
295 m’/
T N M
minW:ZZkaWdtnm 1
t=1 n=1m=1
0.6 3 W k' m m
) o Wyt n m t n
34 mi/d -
3
40.8 m>/d 2010 2020 2030 2.3.2
1.3 w30 w60 a.
Vie =Vii-1 +
Z:Cl uy i1 uq it o+
uli
Zczuli Awu it o+
21 uli
ZC3 uy i 0 uy I t -
uzi
I'dii t +Ad i ¢t -
2 ST )
2.1 20dy i t - Pi +Si
dy i
1 Voiie-1 Vit 2
2 1t - + L
Vit L t uy 1
dy 1 i
lLZi d2 L L
I u i ¢
GAMS A 23] i1t 0 uy it
C, C Cy
2.2 IdlitAdlitOdzit
P 1 S i

26 - 2010 30 4  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



b D jm 1t

ZDjmt:ZZGlsjm- sjm djm

it g

N ke

: A4 SIKIKA
: TR A
! O Ak
.................... — ’ O Wt

Ky

Hirak £k
kL
JEAKER
R K 2
TR Hnk ek

2010 30 4  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn

27 -



Fkt+2Y1u1k Nlulkt+ 2

u k
2 Y2 u k N2 u k r + Vv Vv Vv
uy k Vv Vv
v v Vv
Y u, k& Ny u, B t -
ZZI) 3 U 3 U o v
— v Vv v/
2 ZM} dl E m1t - — Vv Vv Vv
d] k m — Vv Vv v
DMy dy k t =0 4 - v v v
dy k — Vv Vv Vv
F kt t k - v M v
w b dy k k R
uy k dz k k Vv Vv Vv
Nl N2 Vv Vv VvV
Vv
N, v Vv
Vi Yz ¥s 2015 2016—2025 2025
M] A m
M, 3
d. GAMS Windows GAMS 2.50
2.4
5
! 3
1
IR N
I v vV
Il vV v 3
v v 3 1 Il
v 4 e V2030
P =95% 13.43% 7.00%
7.32% I V P=95%
2 I V
3 P =95% m
2010 2020 2030

6.19 3.64 249 0.06 1.00 12.45 6.71 4.53 1.21  9.72 19.92 10.01 7.23 2.67 13.43
587 3.4 240 003 043 10.34 564 4.15 0.55 531 1458 7.16 6.40 1.02 7.00
550 3.26 2.24 0.00 0.00 8.39 5.18 3.21 0.00 0.00 10.36 6.17 4.19 0.00 0.00
I\ 58 345 237 003 048 10.63 579 4.28 0.56 531 1564 7.86 6.63 1.15 7.32
5.55 3.31 224 0.00 0.00 8.85 5.41 3.44 0.00 0.00 11.50 6.73 4.77 0.00 0.00

H = —

<

28 - 2010 30 4  Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



4
4 P=95% m’
2010 2020 2030
I 0.0 0.0 0.0 0.0 0.0 0.0
I 0.0 0.0 0.0 0.0 0.0 0.1
m o.0 0.0 0.0 0.5 0.0 2.3
N 0.0 0.0 0.0 0.0 0.0 0.0
V 0.0 0.0 0.0 0.3 0.0 1.8
4
2030 1 2010 2020 2030 95%
1] \Y 2.3 m 5.55 m
1.8 o’ 8.85 m’11.50 n’ 2030
3.38 m 3.35 m
4.77 1.80 o’
2030
4
v
4.05 128 mwl/d
5 6 179 t/d
5 48.5 t/d
y / 32.5 t/d 6
/ m* 4!
3 3
m o 14.6 m’/d 25
4 4 4
9700 9050 0o 12 12
7500 6860 21 21 21
8 8 8
1 1 1 .
1 1 1
23000 20000 9 37 J. 1991 9 1 9-17.
18 38 2
1 5 2002 20 3 10-12.
1 1 3
99 177 254
2004 15 1 123-128.
16 38 58
2 24 4 4
J. 2004
6 24 2 5-8.
5
/ / / J. 2007 27 2 69-72.
km ms™' mt d~! 2009-10-30
— 2.0 30.0 3.5
— 16.4 5.0 2.0
— 8.0 10.0 1.0
— 12.9 12.5 3.5
— 4.0 5.0 1.0
— 3.6
2010 30 4  Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn 29 -





