2017 33 (11): 968-974

Journal of Ecology and Rural Environment

1 1 1 1 1D 2 (1.
361102; 2. 361021)
2000—2014 - o
2000—2014 ; 2000—2007 N
N ; 2008—2014 2008—2012
2013 N
F293.2; X22 A : 1673-4831(2017) 11-0968-07

DOI: 10.11934/j.issn.1673-4831.2017.11.002

Neighboring/ Adjacent Coupling Relationship Between Urbanization and Farmland Safety Based on the
Decoupling Theory. LU Wen=un' LI Zheng' SUN Pengsu' CAI Zhi<i' LI YangHfan' GUO Qing-hai® ( 1. College
of Environment and Ecology Xiamen University Xiamen 361102 China; 2. Institute of Urban Environment Chinese
Academy of Sciences Xiamen 361021 China)

Abstract: The current rapid development of urbanization in China has directly and seriously affected farmlands
distribution in its para-urbanized neighboring/adjacent regions and also posed severe stresses on safety of these land. It
is therefore essential to build up a comprehensive urbanization and farmland safety assessment indicator system work
out quantitatively urbanization index and farmland safety stress index and analyze quantitatively neighboring coupling rela—
tions between urbanization and arable land safety based on the decoupling theory and method. A case study was conducted
of Lianyungang City of Jiangsu Province to explore quantitatively coupling-decoupling relationship between urbanization and
farmland safety and response of farmland safety to the progress of urbanization during the period from 2000 to 2014. Results
show that during the study period urbanization index of Lianyungang City increased steadily while farmland safety stress
index fluctuated with a declining trend. Their relationship displayed a wavy trend from 2000 to 2007 i.e. strong decou—
pling-weak decoupling-expanding negative decoupling-expanding connection and a strong fluctuation curve from 2008 to
2014 including strong decoupling during 2008—-2012 and expanding negative decoupling in 2013  which reflects strong
impacts of the implementation of the regional development land use and city overall programs on this typical neighboring/
adjacent coupling system. During the study period Lianyungang City made a huge and steady progress in urbanization
while reducing fluctuation of its stress on farmland safety. Though the two posed a strong decoupling relationship the prob-

lem of uncertainty reflected in the huge fluctuation of the result of the neighboring/adjacent decoupling calls for high atten—
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tion and the influence urbanization had on farmland safety needs to be weighed prudently. Compared to the macroscopic
single indicator models used in the past the multi-index decoupling—coupling model built for the neighboring coupling rela—
tionship is more comprehensive and capable of analyzing the complex relationship between rapid urbanization and
protection of farmland safety in a more holistic and finer way. Furthermore it may provide theoretical support to landscape
safety assessment of para-urbanizd regions and to decision-making on harmonized development of both urbanization and
protection of farmland.
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Table 3 Urbanization index and farmland safety stress index of Lianyungang City in 2000—2014 and their decoupling rela—
tionship
2000 0. 000 0. 830
2001 0.029 0. 656
2002 0. 090 2.086 0. 639 -0. 025 -0.012
2003 0. 140 0. 560 0.756 0. 183 0.327
2004 0. 195 0. 395 0. 492 -0.350 -0. 886
2005 0.259 0.327 0. 697 0.416 1.271
2006 0.316 0.221 0. 427 -0.387 -1.750
2007 0.352 0.114 0. 467 0. 095 0. 837
2008 0. 390 0.110 0.362 -0.227 -2.064
2009 0. 644 0.651 0. 307 -0. 152 -0.233
2010 0.787 0.222 0. 289 -0. 057 -0.256
2011 0. 842 0. 070 0.178 -0. 386 =5.500
2012 0. 889 0. 055 0.119 -0.328 -5.952
2013 0.953 0.073 0. 151 0. 266 3. 665
2014 1. 000 0. 049 0. 130 -0.139 —2.848
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