35 2 Vol.35 No.2
2007 3 Journal of Hohai University Natural Sciences Mar.2007
12 1 2 2
1. 710048 2. 450003
21
TV213 A 1000-1980 2007 02-0153-06
1
1.1
1954
1986
‘87 " 1996
“ ” “ ” 1
1998 2001 “ "2 “ !
13 ” 13 97311 13
1.2
1956 ~2000 45a 1
447 mm Table 1 Variation of natural runoff
532.8 m’ 1919 ~ 1975 36 a at main hydrological stations on Yellow River m’
559.2 w264 w’d @,
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Table 2 Current situation of economy and society and volume of water demand of Yellow River Basin
/ / / / / / /
n13 m3 n13 n13
2000 10970 24.17 870.50 389.37 3022.67 63.90 2323.25 3.58
2010 12001 32.78 1456.34 371.60 7904.60 92.52 5830.64 6.38
2020 12676 41.43 2372.86 371.48 16818.49 114.03 12753.20 9.46
2030 13102 49.94 3624.13 371.66 31332.71 130.26 25367.46 13.06
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Fig.1 Flow chart of multi-objective decision-making for water resources utilization of Yellow River Basin
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2000 2010 2020 3
2030 Table 3 Initial equilibrium in water resources
3. allocation for each level year w’
3 2030
3

106.23 m 2000  560.56 519.89  40.67 323.43 42.37  211.37

324.58 m’ 2010  576.29 518.83 57.46  323.84  45.89  210.96

16.7% 2020 614.87 526.76  88.11 324.35 49.46  210.45

2030  637.98 531.75 106.23 324.58 53.67 210.22

3
4
4 5
Table 4 Combination of control measures Table 5 Regulation control equilibrium in
for each level year water resources allocation for each level year m’
/ /
/% t / m’ / /
2000 537.90 528.28 9.62 322.72 35.13  212.08
2000 5 3 5 0 20 3
2010 3 9 5 20 35 10 2010 562.37 550.39 11.98 342.66 32.69 212.14
200 2 15 5 sg 68 40 2020  605.16 589.90 15.26  376.01 28.52  216.79
2030 0 20 5 100 102 90 2030 637.98 624.45 13.53 409.24 24.78  225.56
a b
c d e
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Multi-objective planning model for water resources
sustainable utilization of Yellow River Basin

PENG Shao-ming' > HUANG Qiang' ZHANG Xin-hai’ YANG Li-bin’
1. Institute of Water Resources and Hydraulic Power Xi' an University of Technology ~Xi' an 710048 China
2. Yellow River Engineering Consult Co. Lid. Zhengzhou 450003 China

Abstract A multi-objective planning model for water resources sustainable utilization of the Yellow River was
constructed and the law and method for optimal allocation of water resources were discussed based on a systemic study of
the regularity of variation of the Yellow River water resources and prediction of social and economic development of the
river basin. By research on the regulation and control measures for improving the bearing capacity of the Yellow River
water resources scientific measures for the renewability of water resources and the mode for water resources sustainable
utilization in the 21* century were proposed. Finally it is pointed out that the harmonious development of water resources

and economy is a fundamental way to settle the contradiction between human and water resources.

Key words Yellow River Basin water resources multi-objective renewability harmony





