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Evaluation on Agricultural Water Utilization Efficiency in

Major Grain Producting Areas

WANG Zhen, WU Yingchao, ZHANG Nana, MIN Xinghua, CAO Lei, ZHAO Yanwen

(College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract: [ Objective | Studing the agricultural water utilization efficiency of 13 provinces in major grain pro-
ducing areas from 2001 to 2011 in order to further clarify the improvement potential of agricultural water uti-
lization efficiency. [ Methods ] By using DEA (data envelopment analysis) cross-evaluation model, the article
took 13 provinces in major grain producing areas in China as the objects. [Results] (1) The efficiencies of ag-
ricultural water utilization were generally low from 2001 to 2011, and had significant differences among these
provinces; (2) Provinces or autonomous regions of Inner Mongolia, Hubei, Jilin, Hu’nan, Shandong, Lia-
oning and Heilongjiang belonged to “low input and low output” type; provinces of Sichuan, He’nan, Anhui,
Jiangxi, Hebei and Jiangsu belonged to the “high input and high output” type. (3) The efficiency of agricul-
tural water utilization was overall in the “low input and low output” stage and has great improvement poten-
tiality. [ Conclusion ] The DEA cross-evaluation performed well on the evaluation of utilization efficiency of all
decision-making units; The potential utilization increments and ways of improvement were clarified by intro-
ducing virtual decision-making units.

Keywords: major grain producing areas; agricultural water resources; DEA; cross-evaluation model
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
0.969 1. 000 1. 000 0.999 1. 000 1. 000 0.974 1. 000 0. 950 0.919 0. 981 0.981
1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
1. 000 0.992 0.935 0. 886 0.937 0.973 1. 000 1. 000 1.000 1. 000 1. 000 0.975
1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
0.991 0. 950 1. 000 0.929 0.976 0.997 1. 000 1. 000 0.990 1. 000 0.937 0.979
0. 855 0.998 1. 000 0. 861 0.969 0.941 1. 000 0.968 0.970 1. 000 1. 000 0. 960
1. 000 1. 000 1. 000 1. 000 0.944 0.947 0.959 1. 000 0.937 0.948 0.927 0.969
1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
0. 887 1. 000 1. 000 0. 889 1.000 0.993 1. 000 1. 000 0.976 0. 844 0.736 0.939
1. 000 1. 000 0. 836 1. 000 1. 000 0.984 0.924 0. 820 0. 858 0.798 0. 890 0.919
0.977 0.995 0.982 0.966 0.987 0.987 0. 989 0.984 0.975 0.962 0.959 0.979
2 ,2001—2011
2.3
. 2001—2011 DEA 2
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DMU, = {maxX,; »maxX,;, - ,maxX,, .minY,; ,minYy, ,**,minY }
DMUg;={minX,, ,minX,; , -+, minX,; ,maxY,; ,maxYy,;, -, maxyY;
DMU¢={maxX,; ,maxXy; ,+**,maxX,; ,maxY,; ,maxYy,;, - .maxY;
DMUp={minX,; ,minXy, ,***,minX,, ,minY,; ,minY,; ,**+,minY; }
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,2001 2011
b
DMU  26.8% 26.1%. ) .
b b b Y A A A
“ ”
3
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
0.426 0.427 0.437 0.406 0.382 0.358 0.361 0.376 0.373 0.379 0.359 0.389 DMU,
0.374 0.361 0.374 0.341 0.361 0.342 0.339 0.332 0.295 0.323 0.307 0.341 DMU,
0.266 0.281 0.274 0.341 0.303 0.309 0.308 0.293 0.281 0.325 0.308 0.299 DMU,
0.227 0.235 0.218 0.284 0.283 0.293 0.310 0.329 0.310 0.335 0.302 0.284 DMU,
0.291 0.252 0.257 0.252 0.239 0.257 0.255 0.259 0.262 0.274 0.326 0.266 DMU,
0.293 0.321 0.276 0.241 0.277 0.248 0.247 0.235 0.240 0.269 0.275 0.266 DMU,
0.246 0.289 0.303 0.294 0.275 0.265 0.257 0.242 0.219 0.251 0.236 0.262 DMU,
0.235 0.286 0.270 0.216 0.242 0.225 0.252 0.253 0.233 0.240 0.210 0.242 DMU¢
0.217 0.229 0.230 0.209 0.201 0.211 0.216 0.217 0.222 0.258 0.299 0.228 DMU¢
0.223 0.246 0.203 0.235 0.184 0.195 0.204 0.218 0.215 0.207 0.211 0.213 DMU¢
0.237 0.214 0.193 0.211 0.206 0.216 0.218 0.213 0.215 0.211 0.184 0.211 DMU¢
0.192 0.167 0.177 0.187 0.171 0.182 0.187 0.188 0.184 0.193 0.215 0.186 DMU¢
0.261 0.248 0.146 0.196 0.148 0.166 0.158 0.173 0.147 0.163 0.162 0.179 DMU¢
0.268 0.274 0.258 0.263 0.252 0.251 0.255 0.256 0.246 0.264 0.261 0. 259
DMU, 0.066 0.064 0.060 0.056 0.051 0.055 0.053 0.050 0.050 0.052 0.053 0.055
DMUjg 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
DMU, 0.199 0.208 0.216 0.183 0.176 0.190 0.190 0.191 0.190 0.206 0.210 0.196
DMU, 0.338 0.302 0.271 0.299 0.294 0.286 0.281 0.260 0.263 0.255 0.250 0.282
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