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Table 1 Results of technical efficiency of agricultural
1 and industrial water utilization in Xuzhou City
1
85.83% 2000 0.9227 0.6038
77.48% . 2001 0.9014 0.7137
2 2002 0.8899 0.7238
2003 0.7742 0.7644
a 2004 0.8517 0.8248
“ ” 2005 0.8440 0.8905
2006 0.8488 0.8460
2007 0.8333 0.8313
b
1
15 2 8 11
2 3
2
Table 2 Results of agricultural objective water quantity of regional water consumption control in Xuzhou City
/ /o / / o
% 2010 2020 2030 % 2010 2020 2030
20 11449.85 9961.28 8789.36 20 34147.21 34178.22 34035.67
50 10223.08 8894.00 7847.65 50 36474.75 36507.87 36290.17
75 20841.45 18108.18 16500.98 75 47740.03 48809.93 49664.47
95 26068.85 22679.69 20953.22 95 51106.69 53206.20 54747.99
20 29141.00 24335.29 22379.20 20 24626.81 26100.18 24092.47
50 31014.35 25899.71 23797.60 50 25244.30 26754.60 24696.56
75 40360.29 33658.03 31935.01 75 35805.49 38141.67 35634.11
95 45675.05 38142.67 36894.16 95 41223.39 44077.73 41539.96
20 44406.94 36521.10 31757.48 20 9150.09 8202.71 7713.00
50 47383.50 38942.75 33863.26 50 7962.27 7148.47 6750.43
75 67060.93 55279.07 48637.89 75 9165.42 8576.81 8439.60
95 71517.71 59245.34 52655.96 95 10085.03 9644.64 9650.57
20 30215.80 27646.86 27646.86 20 181027.36 166945 .64 156414.04
50 31696.97 29002.10 29002.10 50 187610.32 173149.49 162247.76
75 43087.14 40209.92 40562.28 75 260621.77 242783.61 231374.33
95 46138.34 43787.75 44356.94 95 288505.74 270784.01 260798.80
2010 2020 2030 50% 221 153.13 m’
204202.17  m’  190957.24 46786.55 m’ 64089.9 m’ T72364.26



1 45
2010 2020 2030  50% 3
2 187 610.32 m Table 3 Results of industrial objective water quantity of
173149.49 nd  162247.76 m regional water consumption control in Xuzhou City
2 36604.58 w’ 49660.17 w’ / w’
55994.00 m. 2010 2020 2030
1312.02 1591.92 1876.00
4 4672.08 12444 .02 15141.84
7404.06 8124.28 8894.09
1360.92 1919.71 2530.28
4915.18 6414.83 6738.77
1817.66 2145.52 2336.45
5153.34 6266.46 7266.50
9969.32 10753.43 11210.07
36604.58 49660.17 55994.00
2
1 J. 2009 25 3 37-40. CHEN Fang SHENG Dong GAO
Yi et al. Study on total water consumption control in Taihu Basin J . Water Resources Protection 2009 25 3 37-40. in Chinese
2 J. 2008 3 43-44 47. TANG Li ZHAO
Yong XIAO Wei-hua et al.Review of total amount control and quota management of water consumption for water resources J . Yellow
River 2008 3 43-44 47. in Chinese
3 J. 2009 40 3 8-11 15.
PEI Yuan-sheng LIU Jian-gang ZHAO Yong et al.Study on support technique for coordination between total amount control and quota
management of water consumption for water resources J . Water Resources and Hydropower Engineering 2009 40 3 8-11 15. in
Chinese
4 . J. 2008 5 25-31. GUO Qiao-ling YANG Yun-
song . An evaluation of a water-saving society taking Zhangye City for example J . China Rural Water and Hydropower 2008 5 25-31.
in Chinese
5 J. 2007 7 27-30. ZUO Jian-bing CHEN Yuan-sheng.
Discussion on some problems in the process of norm of water intake management J . China Water Resources 2007 7 27-30. in
Chinese
6 J. 2007 35 2 149-152.
GENG Fu-ming XUE Lian-qing WU Yi-feng. Optimal allocation of regional water resources based on maximization of net benefit J .
Journal of Hohai University Natural Sciences 2007 35 2 149-152. in Chinese
7 J . 2003 10 15-18. WANG Ya-hua. Outline ways and
mechanism for developing a water-saving society in China J .China Water Resources 2003 10 15-18. in Chinese
8 . J . 1998 37-46. WANG Hao MA Dian-zhen
ZHANG Xiang-ming et al. Water use efficiency and water saving potential in China J . Water Resources Planning and Design 1998 S
37-46. in Chinese
9 J. 2009 23 2 62-67. LV Cui-mei WU Ze-
ning. Emergy analysis for water use efficiency and water saving potential J . Journal of Arid Land Resources and Environment 2009 23
2 62-67. in Chinese
10  MEEUSEN W van den BROECK ]. Efficiency estimation from cobb-douglas production functions with composed error J . International
Economic Review 1977 18 2 435-444.
11 AIGNER D J LOVELL C A K SCHMIDT P. Formulation and estimation of stochastic frontier production functions models J . Journal of
Econometrics 1977 6 1 21-37.
12 BATTESE G E CORRA G S. Estimation of a production frontier model ~with application to the pastoral zone of eastern australia J .

Australian Journal of Agricultural Economics 1977 21 3 169-179.



46 38

13 . M . 2006 120-132.

14 BATTESE G E COELLI T J. A model for technical inefficiency effects in a stochastic production frontier for panel data J . Empirical
Economics 1995 20 2 325-332.

15 . R . 2006.

Regional water consumption control based on technical
efficiency of water resources utilization

HU Zhen-yun' > LEI Gui-rong® HAN Gang’
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohat University  Nanjing 210098 China
2. Business School of Hohai University ~Nanjing 210098  China
3. Xuzhou Water Resources Bureaw Xuzhou 221002  China

Abstract At present the indices of water utilization efficiency of water consumption control are simple and the water
users’ inputs and outputs are not taken into account. The concept and content of technical efficiency of water resources
utilization were analyzed. The idea of regional water consumption control based on the technical efficiency of water
utilization is proposed and an objective model for regional water consumption control was developed. Xuzhou City was
considered a case study for demonstration analysis. The results show that it is feasible to divide water consumption control
into two levels the control water quantity and objective water quantity. It is also feasible to calculate the technical
efficiency of water resources utilization with a stochastic frontier production function and to calculate the objective water

quantity of regional water consumption as well.

Key words water consumption control technical efficiency of water resources utilization objective water consumption
model stochastic frontier production function Xuzhou City
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