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Progress in the research on regional ecological security pattern

LIU Yang'?, MENG Jijun'? ,ZHU Likai®
1 Shenzhen Graduate School, Peking University, Shenzhen 518055, China
2 Laboratory for Earth Surface Processes, College of Urban and Environmental Sciences, Peking University, Beijing 100871, China

Abstract: How to design a safe ecological pattern is significant for sustainable land use and regional ecological security,
and it has become an international hot issue. The construction of the ecological security pattern needs the integration of
multiple disciplines, perspectives and approaches. The theoretical foundation of the construction involves landscape
ecology, disturbance ecology, conservation ecology, restoration ecology, ecological economics, ecological ethics and
integrated ecosystem theory, and so on. Generally, various methods are applied to build an ecological security pattern with
a reasonable structure, an efficient function and a harmonious relationship, e. g. landscape pattern optimization, optimal
allocation of land resources, landscape restoration, and so on. In this paper, through reviewing the previous studies in this
field, the approaches of building ecological security pattern are summed up as three categories: quantitative optimization,
spatially explicit optimization, and integrative optimization, and then the applicability, advantages and disadvantages, and
improvement of different approach are discussed. Quantitative optimization models include system dynamics and optimization
techniques such as linear programming, nonlinear programming, multi-objective optimization, dynamic programming, and
so on. Generally speaking, quantitative optimization models could optimize the allocation of quantitative structure of land
use, but could not make an optimal allocation spatially. Spatially explicit optimization models mainly cover cellular
automata and landscape pattern optimization models such as minimum cumulative resistance, Gap analysis, landscape
ecological restoration and reconstruction, and so on. Integrative optimization mainly contains CLUE-S model and integrated
model. The synthesis of various methods, such as the combination of multi-objective optimization, GIS, BP network, and
CA model, is a more desirable approach to build the regional ecological security pattern considering the lack of a full-
fledged theory. Taking into consideration the drawbacks and limits of each approach, the general procedures of the

construction of the ecological security pattern are proposed: (1) to analyze and evaluate the regional eco-environment
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conditions, including the aspects of land-use dynamics, land suitability assessment, and regional ecological security
assessment; (2) to determine the overall objectives through making the prediction and comparison of different scenarios;
(3) to design the regional ecological security pattern by choosing appropriate models; (4) to calibrate the aforementioned
regional ecological security pattern by implementing the designed scheme, monitoring its effect, and collecting the
feedbacks; and (5) to implement the planning program. The ultimate planning program is carried out, and the
corresponding management measures should be taken to guarantee the effective implementation and further to ameliorate the
regional environment. In the future, priorities should be given to the following aspects: (1) to further improve the spatially
explicit optimization model so as to better build regional ecological security pattern both quantitatively and spatially; (2) to
gauge the level of regional ecological security and to ensure the quantification of the standard of regional ecological security
not only to reflect the aim of ecological security, but also to keep pace with socio-economic development and ecological
environment improvement; and (3) to pay more attention to the willingness and interests of the masses and the coordination

of the benefits of stakeholders at different levels to ensure that the planning program is more practical and effective.

Key Words: ecological security pattern; land use; landscape pattern optimization ; spatially explicit model
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Fig.1 Framework of regional ecological security pattern construction
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