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Evaluation on Agricultural Water Utilization Efficiency of Jiangsu Province

Based on Data Envelopment Analgsis Model

ZHANG Nana', WANG Haitao’, WU Yingchao', MIN Xinghua', CAO Lei', ZHAO Yanwen'

(1. College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China;

2. Jiangsu Surveying and Design Institute of Water Resources Co. s Ltd. s Yangzhou, Jiangsu 225009, China)

Abstract; [ Objective] The agricultural water utilization efficiency of Jiangsu Province from 2002 to 2011 was
investigated in order to provide the basis for improving the utilization efficiency of agricultural water re-
sources in the province. [ Methods] Both C*R and BC? models of data envelopment analysis (DEA) were
used. The input indicators included crop planting area, farmland irrigation volume, water consumption of
farmland irrigation and the numbers of employed staff engaging in agriculture. The output indicators included
effective irrigation area, agricultural per capita income of rural resident, gross agricultural production and
crop yield. [Results] (1) The agricultural water utilization efficiency of Jiangsu Province is at a higher level
during the periods from 2002 to 2011, the effective years of DEA accounted for 50%. (2) Reasons were both
technology and scale in the invalid years of DEA. The invalid years of DEA had shown the input redundancy
and output deficiency. (3) With the development of times, the trend of input redundancy and output defi-
ciency in agricultural water utilization is slowing down in Jiangsu Province. [ Conclusion] The utilization of
agricultural water resources in Jiangsu Province had been improved.
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(8) o o
1 2002—2011
/ / / / / / /
10" hm? 10° m’ 10° m’ 10° hm? / 10" t
2002 7 797. 40 263.47 194. 74 11.72 3 886. 04 798. 60 896. 39 7 645. 28
2003 7 681.49 199. 00 133.28 10. 69 3 840. 98 759. 20 981. 25 6 877. 46
2004 7 668. 98 264. 42 207. 91 10. 91 3 839.02 957. 60 1 242.41 7 245.72
2005 7 641. 20 239. 60 167. 54 10. 61 3 817.67 946. 40 1 291. 06 7 114. 35
2006 7 385.16 244. 30 172.52 10. 87 3837.72 1 000.70 1 416.91 7 390. 49
2007 7 407.73 238.70 161.27 10. 49 3826.95 1 084.80 1542.53 7 054. 00
2008 7 510. 27 255. 20 193. 94 9.12 3817.10  1152.20 1 746. 83 7 360. 46
2009 7 558.15 266. 20 218. 50 8. 04 3813.66  1183.50 1 948. 20 7 747.92
2010 7 619. 58 270. 30 222. 90 7.69 3819.74  1323.50 2 269. 56 8 159. 23
2011 7 663. 25 273. 80 206. 40 7.11 3817.92  1514.20 2 640. 95 8 561.68
2.2 2, 1 BC? ,
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s 2002—2011 (o), , N
) DMU Csi 58D, \ 3,
2 CR
0 s s B st st st st st
2002 0.964 5 0 2.6215 8.480 4 0.792 2 0 284.066 9  703.043 8 0
2003 1 0 0 0 0 0 0 0 0
2004 0.966 7 0 8.458 8 22.837 4 0 0 65.822 2  238.927 6 195.0751
2005 0.974 2 0 0 3.867 8 0 0 94.3653  198.286 1 0
2006 1 0 0 0 0 0 0 0 0
2007 1 0 0 0 0 0 0 0 0
2008 0.997 2 0 0 0.592 5 0 0 0 50.683 2  137.701 3
2009 1 0 0 0 0 0 0 0 0
2010 0.998 9 0 0.566 3 12.103 3 0 0 24.1251  16.001 5 0
2011 1 0 0 0 0 0 0 0 0
3 (6). 2 , DEA
(o) (s) 2003,2006,2007,2009 2011
)] 1, si sk
O (o) (s) Y 0, 5
2002 0.964 5 1 0.9645 1.013 3 O 2002. 2004, 2005. 2008 20010
2003 1 1 1 1
2004 0.966 7  0.9698  0.9968  1.001 1 (&) 1,DEA ’
2005 0.9742  0.9770  0.9972  0.996 8 0.95 ’
2006 1 1 1 1 o
2007 1 1 1 1 Sioas, 0,
2008 0.997 2 0.9979  0.9992  0.999 1 Y Sy 95T 85T 0,
2009 1 1 1 1 . .
2010 0.9989  0.9995  0.9994  1.000 8 2002 ’ ,
2011 1 1 1 1
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4 DEA
/ / / / / / /
10* hm? 10% m* 10% m® 10° hm?* / 10" t
2002 +276.97 +11.98 +15. 40 +1.21 0 —284. 07 —703. 04 0
2004  +255.36 +17. 26 +29.76 +0. 36 0 —65. 82 —238.93 —195.08
2005  +196. 80 +6.17 +8.18 +0.27 0 —94.37 —198. 29 0
2008 +21.19 +0.72 +1.14 +0.03 0 0 —50. 68 —137.70
2010 +8.49 —+0.87 +12. 35 +0.01 0 —24.13 —16.00 0
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