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Study on rational allocation of water resources in Taiyuan City

LI Li,SHEN Bing

(College of Water Resource and Hydroelectric Engineering , Xi’an University of Technology ,Xi’an,Shaanxi 710048 ,China)

Abstract:[ Objective] This research is to explore rational allocation scheme of water resources in
Taiyuan City to use limited water resources rationally and to promote sustainable development of economy
and society. [Method] The multi-objective optimal allocation model of water resources is established by
taking the economic development and water environment protection in corresponding area as the objective
in this paper. Based on this,aiming at different standard years (2010,2020 and 2030) ,the optimal allocation
of the water resources in Taiyuan City are analyzed by using large-scale system decomposition-coordination
method. [Result] The supply and demand contradiction will intensify increasingly under condition of exist-
ing water supply engineering and general water-saving scheme. The water shortage ratio in the whole city
will rise from inadequacy 1% and 7. 7% (2010) to more than 35% (2030) in 50% or 75% hydrological
year;As adopting high water-saving scheme,the water shortage ratio in the whole city will be 26 % to 31%
in 50% or 75% hydrological year. [Conclusion] To solve the problem of water shortage fundementally, the
measures including broadening sources of income and reducing expenditure and dealing with sewage must
be taken simultaneously. Based on increasing water-saving force further, the sewage treatment of various
industrial economic departments and diversion from Yellow River must be stressed.
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Table 1 Matrix of water delivery regulation
IR 55 AR K Tolk K Al Ik /U
Destruction grade Domestic water Industrial water Agricultural water Remark
1 1 1 1 MK UE Water delivery guarantee
2 1 0.9~0.95 0.8~0.9 B2 JE i IR Gentleness abruption
3 0.95~0.98 0.85~0.9 0.4~0.8 d1 BE T IR Moderate abruption
4 <0. 95 <20. 85 <0.4 IR Gravity abruption
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Table 2 Supply demand analysis of water resources of Taiyuan city in different standard year
AR Year
s IR 2010 2020 2030

Code Zoning woKE ok Bokd @k fUkE Boks WokE fokd Bokd
Water Water Water Water Water Water Water Water Water
demand supply deficit demand supply deficit demand supply deficit

1 1743 1743 0 2212 1779 433 2 594 1779 815

I 5 890 5716 174 7 386 5716 1670 8 818 5716 3102

75% il 1832 1 306 526 2 446 1 306 1 140 2 889 1 306 1 583

SC(}):?C v 51 759 51 759 0 66 251 52 887 13 364 85 589 53 300 32 289

Vv 13 934 13 934 0 14 140 13 150 990 16 690 13 531 3 159

I~V 75 158 74 458 700 92 435 74 838 17 597 116 580 75632 40 948

1 1812 1779 33 2 285 1779 506 2673 1779 894

11 5995 5716 279 7 490 5716 1774 8 927 5716 3211

7‘5‘/'#\: I 2 046 1 306 740 2 650 1 306 1 344 3098 1 306 1792

5C11‘l;;ne I\ 53 730 52 169 1572 67 640 52 112 15 528 87 026 52 167 34 859

V 16 225 2 648 3577 16 105 12 705 3 400 18 682 12 650 6 032

I~V 79 808 73 607 6 201 96 170 73 618 22 552 120 406 73 618 46 788
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43R 2 Continued of table 2

AE)y Year
) IR 2010 2020 2030
Code Zoning mokd flokd BokE ks fokd suke SokdE ki gukda
Water Water Water Water Water Water Water Water Water
demand supply deficit demand supply deficit demand supply deficit
1 1743 1743 0 1988 1749 239 2 285 1779 506
il 5 890 5716 174 7 006 5716 1290 8 142 5 716 2 426
zii m 1832 1306 526 2 334 1306 1028 2 679 1306 1373
three I\ 50193 50 193 0 60922 52817 8105 74003 53300 20 703
Vv 13 934 13 934 0 13 522 13 150 372 15 477 13 531 1946
I~V 73 592 72 892 700 85 771 74 738 11 033 102 585 75 632 26 953
1 1812 1779 33 2061 1776 285 2 364 1779 585
Il 5995 5716 279 7 110 5716 1394 8 251 5716 2535
g{ﬁf‘( I} 2 046 1306 740 2 538 1306 1232 2 888 1306 1582
four v 53 730 52 169 1572 62 311 52 112 10 199 75 440 52 167 23 273
Vv 16 225 12 648 3577 15 487 12 705 2782 17 469 12 650 4 819
I~V 78 342 72 041 6 201 89 506 73 615 15 891 106 411 73 618 32793
I 1743 1743 0 2212 2212 0 2 594 2 594 0
il 5 890 5 890 0 7 386 7 386 0 8 818 8 818 0
LEST I 1832 1832 0 2 446 2 446 0 2 889 2 889 0
Scheme -
five v 51 759 51 759 0 66 251 66 251 0 85 589 85 589 0
V 13 934 13 934 0 14 140 14 140 0 16 690 16 690 0
I~V 75 158 75 158 0 92 435 92 435 0 116 580 116 580 0
1 1812 1812 0 2 285 2 285 0 2673 2 673 0
1 5995 5995 0 7 490 7 490 0 8 927 8927 0
TiRAN il 2 046 2 046 0 2 650 2 650 0 3098 3098 0
Scheme i
six I\ 53 730 53 730 0 67 640 67 640 0 87 026 87 026 0
Vv 16 225 16 225 0 16 105 16 105 0 18 682 18 682 0
I~V 79 808 79 808 0 96 170 96 170 0 120 406 120 406 0
3.2 AAKFEXRETKFBEHEREFFEERAMA 170 ZESL EFHF] 2030 /KFAER 262, 8 i St
)2 KE 1/4, 518K HE oK e f) 80 mE O AR

M 3 AT LIE M 7E 75 %K SCAEA . 2010,2020  75% F1 50 % /K SCAE B4y, 4% 5 AL 2010 4E 19 18 % FiI
1 2030 4F 3 A 7K A |l 2 7K A HE K BRI R 15% - FH5] 2030 4F % 31% Fl 27% ., 2010 4FHL T
17% 5% F1 12% s 78 50 Y0 K SCAEAY .3 AR F4EH KBEKEA S S 307, 78 75 % F1 50 %6 K SCAEA
FRBBEAK K IR g 23%6,20 %0 F1 16 06, B BA M ALK bh i 3 2 40 %0, Bl J5 38 W B R L 3] 2030 4R,
FOKMBK 2 TR, 72 75% M 50% k3 HAUKHFH N 31%.,
AR5y o rhoK el B AR K LR B8 43 550 K 2010 4R 2204 Fi
F3 REKFERETKRFMRETER KGR

Table 3 Supply water constitute under the supply and demand balance of water resources

in different standard year of Taiyuan City %
fE K 4 B, Supply water constitute
KSCAE Ay TR A — K K HA oK HK Il sl Wk
Hydrological year Standard year The first The second Other surface Sewage Diversion from .
reservoir water reservoir water water treatment yellow river Ground water
2010 10 3 4 22 18 43
5% 2020 9 2 4 27 31 27
2030 7 2 3 26 31 31
2010 12 4 7 17 15 45
50% 2020 10 4 6 27 25 28
2030 8 3 5 26 27 31
Lo B BT S & 07 B[R K SCAE 7y 2% 7K F4F 2 A A [ 7

JEE R 7K DRI T IR 3 - T G i B R T K B

P EA T b AR A OK TRAMUK B IRIT & U BEACE DL R AL 2 5 22 U0 T 35 2 e Y G B 1
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