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Table 1 The supply and demand balance analysis of the water resources optimal allocation for Malianhe River basin in 2020 (10*m®)

423 940 5263 906 111 7643
419 940 5212 906 110 7587
4 0 51 0 1 56
1% 0.926 0.000 0.963 0.000 1.140 0.731
6951 43 5345 1468 120 13927
6483 43 4793 1468 119 12906
468 0 552 0 1 1021
1% 6.733 0.000 10.322 0.000 0.747 7.329
496 0 2975 668 34 4173
491 0 2946 668 34 4139
5 0 29 0 0 34
1% 0.983 0.000 0.984 0.000 0.516 0.823
13010 946 5697 3758 295 23707
N 12783 946 5341 3758 292 23120
227 0 356 0 3 587
1% 1.748 0.000 6.252 0.000 1.076 2.475
1529 2400 2537 2652 259 9377
1514 2400 2512 2652 256 9334
15 0 25 0 3 43
1% 0.978 0.000 0.999 0.000 1.034 0.458
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Application of Integrated Water Resources Management Using Optimized NSGA-II Method in

Malianhe River Basin

GAO Yayu', ZHANG Xinmin', TAN Long?

(1. Gansu Institute of Soil &Water Conservation Sciences, Lanzhou 730020, China; 2. West Institute of Environment and Climate Change,
Lanzhou University, Lanzhou 730000, China)

Abstract: Based on the characteristics that the short water resources in total, uneven distribujtion of interannual and annual water, and serious

water pollution in the Malianhe River Basin, a large system and multi—objective water resources optimal allocation model was set up with the

theory of system analysis and optimization technology. And the optimal allocation scheme under the expected water allocation conditions in 2020

was obtained using the method of optimized NSGA-IL The results show that the total water supply is 57 086 x10"m’, water supply for industry
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Case Study on Optimal Allocation and Control Measures of Area Target ET in Yellow River Basin
FENG Feng'?, RONG Xiaoming®, ZHANG Wenge?, HE Hongmou®

(1.Yellow River Conservancy Technical Institute, Kaifeng 475004, China; 2. Yellow River Institute of Hydraulic Research, Zhengzhou, 450003
China; 3. Kaifeng Hydrology and W ater Resources Survey Bureau of Henan Province, Kaifeng 475003, China)

Abstract: Aiming at the questions of optimal allocation of target ET based on R-ET  (Runoff—Evapotranspiration) water resources management
model for the Yellow River Basin, this paper constructed 4 objective functions and constraint condition based on Multi—-Objective Genetic Algo -
rithm, including the functions of water resources control, ET control, irrigation water guarantee and Eco & life water guarantee, and design pa -
rameters of MOGA to solve the optimal allocation questions. Ordos was taken as the research case, according to calculation of 5 water utilization
schemes in 2015, the irrigation farmland target ET), accounts for about 36% of the total target ET,, the residential and industrial land ET]Jta ac-
counts for about 20%, uncontrolled target ETy, accounts for about 50%. Meanwhile, actual ET distribution ratio is as follows: Uncontrolled ET\y
occupies 64.4% of the total actual ET, irrigation farmland ET, occupies 33.6% the residential and industrial land ET; occupies 2%. The compar-
ison find that to achieve target ET, the reduction and control should focus on uncontrolled ET and the irrigation farmland ET. According to the
actual situation in the study area, this paper put forward the control key of the sectional target ET and related measures, and lays the foundation
of the necessary for the implementation R—ET water management for the Yellow River Basin.

Key words : Yellow River Basin; target evapotranspiration; optimal allocation; control measures; Ordos
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is 21 690x10*m’(the total output value is about 14.46 billion Yuan), water supply for energy production is 4 329x10*m? (the total output value is
about 3.4632 million Yuan), and water supply for agriculture, domestic and ecology is 20 840x10*m?, 9 452x10*m?, and 811x10*m? espectively.
Comparing the optimal allocation scheme with the expected solutions, the total water supply is increased by 6 710 x10*m’, and the water short-
age rate is decreased by 11.41%. Finally, integrated management research was completed according to the results of supply and demand bal -
ance analysis. Under the condition of the optimal water allocation scheme for 2020, the industry water shortage rate is 3.21% which is de-
creased by 4.51%, energy production base water shortage rate is 0.00%, agriculture water shortage rate is 4.64% which is increased by 26.17%,
domestic water shortage rate is 0.00%, and ecology water shortage rate is 1.00% which is increased by 1.00%. The optimal allocation scheme
achieved the best water distribution, which made the precious and limited water resources provide maximum social, economic and environmen -
tal benefits, and provide water resources supports for the rapid growth of economic and energy industry in the Malianhe River Basin.

Key words: integrated management of water resources; optimized NSGA—-II method; optimal allocation; Malianhe River Basin



