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Fig.1 Administrative map of Qingyang City
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Table 1 Index system for evaluation of agricultural
eco-efficiency of Qingyang
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Table 2 Results of agricultural eco-efficiency evaluation of Qingyang City during 2001-2011

Ay Pl PRk EL 750 LATIEEN
(%) TE PTE SE  RTS TE PTE SE RIS TE PTE SE  RTS TE  PTE  SE  RTS
2001 1.000 1.000 1.000 AZF  1.000 1.000 1.000 A4 1.000 1.000 1.000 A4 1.000 1.000 1.000 A4
2002 1.000 1.000 1.000 A7 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4 1.000 1.000 1.000 FA
2003 1.000 1.000 1.000 AZF 1.000 1.000 1.000 AZ% 1.000 1.000 1.000 A48 0.741 1.000 0.741 ¥
2004 1.000 1.000 1.000 A7 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4 1.000 1.000 1.000 A4
2005 1.000 1.000 1.000 AZF  1.000 1.000 1.000 AZF 1.000 1.000 1.000 AZE 1.000 1.000 1.000 ARAF
2006 1.000 1.000 1.000 A7 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4 1.000 1.000 1.000 HAF
2007 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4
2008 1.000 1.000 1.000 AZF 1.000 1.000 1.000 A48 0352 0475 0.741 363 0462 1.000 0462 i
2009 1.000 1.000 1.000 A4 0.682 0.686 0.994 B 0333 0357 0.934 HH 0556 1.000 0.556 i
2010 1.000 1.000 1.000 A4F 0.651 0.667 0.976 il 0344 0373 0.921 #0192 1.000 0.192 i
2011 1.000 1.000 1.000 A4F 0700 0.729 0.960 3 0418 0428 0.978 M  0.596 1.000 0.596 6
. GKE ET & TH IR A

o TE  PTE  SE  RTS TE PTE SE RIS TE PTE SE RTS TE PTE SE RIS
2001 1.000 1.000 1.000 A4  1.000 1.000 1.000 A48 0.638 0.735 0.868 iy 1.000 1.000 1.000 A4
2002 1.000 1.000 1.000 A4 1.000 1.000 1.000 A4F 0592 0.642 0.923 sk 0595 1.000 0.595 K
2003 1.000 1.000 1.000 A4 1.000 1.000 1.000 A4 0701 1.000 0.701 £ 0.509 1.000 0.509 ik
2004 1.000 1.000 1.000 A4 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4 0567 1.000 0.567 K
2005 1.000 1.000 1.000 A4 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4 0589 1.000 0.589 ik
2006 1.000 1.000 1.000 A4 1.000 1.000 1.000 A4F 0750 1.000 0.750 sk 0.661 1.000 0.661  BEhiK
2007 1.000 1.000 1.000 AZF 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4 0513 1.000 0513 ik
2008 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A48 1.000 1.000 1.000 A4 0446 0462 0965 ik
2009 1.000 1.000 1.000 AZF  1.000 1.000 1.000 A2 1.000 1.000 1.000 A4 0.538 0.538 0.999 i
2010 1.000 1.000 1.000 AZF 1.000 1.000 1.000 A2 1.000 1.000 1.000 A7 0564 0.565 0.999 B
2011 1.000 1.000 1.000 AZF 1.000 1.000 1.000 A4F 1.000 1.000 1.000 A4 0.662 1.000 0.662 ik
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Fig.3 Redundancy of agricultural inputs and outputs of

Qingcheng, Huanxian, Huachi and Zhenyuan County in 2011
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Spatio-temporal Evolution of Agricultural Eco-efficiency in Loess Plateau
of East Gansu Province: A Case Study of Qingyang City

ZHANG Zi-long “* ,LU Chen-yu’ ,CHEN Xing-peng "*, XUE Bing *

(1. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou ,Gansu 730000, China;2. Institute for
Circular Economy in Western China, Lanzhou University, Lanzhou ,Gansu 730000, China;3. College of Geography and
Environment Science, Northwest Normal University, Lanzhou ,Gansu 730070, China;4. Institute of Applied Ecology,
Chinese Academy of Sciences, Shenyang ,Liaoning 110016, China)

Abstract: Based on the definition of ecological efficiency raised by World Business Council for sustainable de-
velopment (WBCSD), the article applied undesired-output SBM model of Data Envelopment Analysis (DEA)
to analyze the spatio-temporal evolution of agricultural eco-efficiency in Loess Plateau of East Gansu Province
in 2001-2011. The results indicated that: the agricultural ecological-efficiency in Qingyang City is declining
overall, and the spatial discrepancy of eco-efficiency is enlarging. According to the spatial distribution of
eco-efficiency, Qingyang can be divided into two regions: 1) The high agricultural eco-efficiency region in-
cludes Xifeng, Heshui, Ningxian, Zhengning county which possess good ecological environment, abundant wa-
ter resource and developed agriculture. 2) The low agricultural eco-efficiency region includes Qingcheng, Hua-
chi, Huanxian, Zhenyuan county which have fragile ecological condition and the scarce water resource. The
reasons for inducing low eco-efficiency are disproportional factor inputs, low efficiency of resources utiliza-
tion and excessive redundancy of undesired outputs. Furthermore, the article analyzed the redundancy of ele-
ments of agricultural input in the regions where have lower ecological efficiency in order to put forward the
way to improve the ecological efficiency.

Key words: Loess Plateau of East Gansu Province; agriculture; ecological efficiency; spatio-temporal evolu-

tion; SBM; Qingyang City



