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3 1993 0.12
2010 0.15
3.1 1993 0.42
3 2010 0.58
1 3
1993 0.61 059 047
0.63 2000 0.60 2010
0.50
1 1993 2000 2010
Table 1 Results of landscape pattern indexes for each study unit of study area in 1993, 2000 and 2010
1993 2000 2010
Evaluation
unit PD ED AWMSI V ES PD ED AWMSI % ES PD ED AWMSI V ES
009 011 0.38 052 074 012 016 0.60 062 056 014 0.16 0.60 067 050
016 0.8 0.50 0.64 046 009  0.08 0.50 057 076 012 012 0.48 059 065
020 024 0.74 076 016 020 0.8 0.76 078 025 020 020 0.81 081 0.19
014 012 0.45 060 061 009 0.0 0.37 055 074 010 011 0.49 0.60 068
0.02 0.6 0.23 046 091 013 021 0.64 063 046 017 0.16 0.77 076  0.37
013 011 0.40 058 065 010 0.09 0.47 061 071 021 017 0.87 082 022
013 013 0.41 057 063 018 0.8 0.68 072 035 013 012 0.59 0.64 060
0.04 010 0.27 050 082 007 007 0.19 041 086 021 0.18 0.23 0.83 020
013 012 0.42 058 064 012 017 0.58 060 057 013 0.6 0.65 0.65 053
013 017 0.49 062 054 014 011 0.51 060 063 016 0.12 0.54 062 057
015 017 0.45 059 053 015 012 0.58 059 060 017 0.08 0.59 061 062
0.06  0.06 0.35 055 083 009 012 0.54 063 067 005 0.02 0.32 052 091
012 014 0.43 058 061 013 0.3 0.53 061 059 016 0.14 0.60 069 047
012 013 0.42 058 063 012 013 0.54 061 060 015 0.13 0.58 068 050
PD ED AWMSI v ES

Note PD is patch density; ED is edge density; AWMSI is area weighted mean shape index; V is Vulnerability and ES is ecological security.
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Method of cultivated land landscape ecological security evaluation and
its application

Pei Huan', Wei Yong?, Wang Xiaoyan®, Qin Zhihao® , Hou Chunliang®
(1. College of Information Science and Engineering, Yanshan University, Qinhuangdao 066004 China; 2. Liren College of
Yanshan University, Qinhuangdao 066004 China; 3. Institute of Agro-Resources and Regional Planning, Chinese Academy of
Agricultural Sciences, Beijing 100101, China)

Abstract: Ecological security is very important for regional development and society stability, and it has become
a hot topic currently. The concept of ecological security can be understood from two aspects, namely the broader
sense and the narrower sense. In a broader sense, ecological security includes natural, economic, and social
ecological security, while in a narrow sense, it means the security of natural and half natural ecological system,
including ecological system and environment security. As special public resources, the quantity and quality of
cultivated land are closely related to national food security and social stability, and has great significance in the
maintenance of national security. In this study, taking the cultivated land in eastern low hills and coastal region of
Qinhuangdao, China as the research area, a cultivated land landscape ecological security evaluation model was
built based on the principles of landscape ecology and ecological security. The model contained five landscape
pattern indexes including fragmentation, isolation, fractal dimension and shape factor, which could reflect
production efficiency, stability and resilience of cultivated land. With three TM(ETM+) remote sensing images in
1990, 2000, and 2010 as well as GIS techniques, the landscape ecological security of cultivated land in the
research area was comprehensively evaluated based on each town unit, and the evolution of landscape ecological
security pattern and gravity center was analyzed using center of gravity method. At last, the driving factors of
landscape ecological security evolution were discussed. The results showed that the landscape ecological security
of cultivated land in the research area had been declining all the time with the value decreasing from 0.63 in 1993
to 0.5 in 2000. The fragmentation of cultivated land in low mountainous and hilly areas was more serious, so its
landscape ecological security was lower than coastal area. The landscape ecological security was divided into
three levels according to Natural Break grading result of three years including level when ecological security
was equal or less than 0.3,  level when ecological security was greater than 0.3 and equal or less than 0.65, and
level when ecological security was equal or greater than 0.65. In addition, this study demonstrated that the
pattern of landscape ecological security changed obviously. From 1993 to 2000, the I level area had no noticeable
change, but the and level area were converted to each another. From 2000 to 2010, the and  level area
were expanded, which were converted from the level area. In the past 20 years, the gravity center of
landscape ecological security of cultivated land had transferred to the adjacent regions of Qinhuangdao city. It
indicated that the landscape ecological security of coastal area had been increased obviously. The reduction of
rainfall and runoff, with the rapid increase in economy and population, and governmental policy decision all had a
profound effect on the landscape ecological security variation of cultivated land. This study applied landscape
pattern index to describe the landscape structure of cultivated land in ecological security study. The studies on
ecological security evaluation of cultivated land are conductive to protection of fragile ecological environment
and local sustainable development of cultivated land resources.
Key words: land use; rural areas; ecology; cultivated land; landscape ecological security; driving factors;
Qinhuangdao



