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Coupling Ecosystem Services and Regional Ecological Security Pattern

Peng Baofa', Zheng Yu', Liu Yu'’

(1. Hunan Province Cooperative Innovation Center for The Construction & Development of Dongting Lake Ecological Economic Zone,
Hunan University of Art and Sciences,Changde 415000, Hunan,China; 2. Key Laboratory of Ecosystem Network Observation and
Modeling, Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, 100101 Beijing, China)

Abstract: Ecosystem services (ESs) are material and spiritual benefits obtained from the composition and func-
tions, and processes occurred in ecosystems. They are fundamental and critical for survival and development
of human society. They not only reflect the status of ecological security comprehensively from the aspect of
ecosystem by ecosystem services supply, but also provide an avenue for human society to perceive the changes
of ecosystem composition and function through changes in ecosystem flows. ES is inherently coupling with re-
gional ecological security. A sustainable supply and delivery of ESs indicates a well regional ecological securi-
ty. Therefore, ES concept and ES evaluation are essential in assessing regional ecological security status. How-
ever, theories and methodology related to integrating ES approach into ecological security assessment are insuf-
ficient. It is necessary to give a systematic exploring of methodology for combining ES with regional ecologi-
cal security pattern. In this study, the inherent connection between ES and regional ecological security pattern
is revealed. According to the feedback mechanism between the ecosystem capacity on ecosystem services pro-
vision and human societies through ES flow, a Driver-Pressure-State-Impact-Response framework (DPSIR) is
outlined. In this framework, ES demand of human society is the driven force; Intensity of ES extraction indi-
cates the pressures; Ecosystem composition and function, and integrality and stability of ES delivery network
are defined as state variables; ES supply capacity and capacity to deliver ES to human society are indicators
for impact. ES flow is considered as a media to feedback information on ecosystem to human society. This
framework is provide a map to study regional ecological security pattern, and may broaden the view of region-
al ecological security assessment and the regulation of ecosystem pattern for ecological security maintenance
and improvement. In the end, some critical research issues that are relevant to the DPSIR framework are given.
At present, 3 key issues need to be untangled for the DPSIR framework provided here: 1) response of the spa-
tial coupling between ES demands and ES supply capacity; 2) threshold of human activity intensity for main-
taining the integrity and stability of ES flow network; 3) models for regional ecological security pattern assess-
ment and coupling ES demands and ES supply.

Key words: ecosystem services; ecosystem service flow; regional ecological security pattern; DPSIR frame-
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