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摘 要 

安全是一个古老而新兴的概念，生态安全是安全概念的演变结果之一，与生态风险、

生态健康、生态脆弱性、可持续发展有着密切的联系。海岸带是陆地和海洋系统的交界

地带，是地球上水圈、岩石圈、大气圈和生物圈相互作用最频繁、最活跃的地带。伴随

着我国经济社会的发展，海岸带地区人类社会与生态环境之间的矛盾日益凸现，海岸带

生态安全是实现海岸带可持续发展的重要手段，也是追求海岸带人与自然和谐相处的保

障。 

作为典型的生态脆弱带和人为活动密集区，海岸带生态安全问题亟待解决，但目前

对于海岸带生态安全的相关研究很少，且较为分散，尤其缺乏将人类经济社会发展与自

然生态环境保护综合考虑的生态安全评价模式。本文尝试构建海岸带生态安全评价模

式，并以厦门为例进行案例研究，主要研究结论如下： 

（1） 提出了海岸带生态安全的内涵，认为海岸带生态安全是指在外界自然或人为干

扰条件下，海岸带生态系统保持自身组成、结构完整和功能稳定，从而保证对海岸带居

住的人类提供稳定、持续的资源和服务的动态过程。利用“压力—状态—响应” 

(Pressure- State -Response，PSR)分析模型为基础，融合生态风险评价、生态健康评

价和政策分析等方法，构建海岸带生态安全评价框架。 

（2） 构建海岸带生态压力的定量评价方法，以厦门为例进行案例研究，鉴别出厦门

面临的主要自然和人为生态安全压力，定量化评价厦门生态安全压力大小及其空间和时

间上的累积性影响。目前厦门海岸带生态系统总体面临较为严重的生态安全压力，主要

来自海岸工程建设和围垦造地、九龙江河口输入和台风、风暴潮。从空间累积性来看，

厦门西海域和同安湾海域空间生态安全压力累积状况最为严重；从时间累积性来看，厦

门海岸带生态安全压力以持续性压力为主，主要集中在夏季爆发。选择围填海工程作为

典型的生态安全压力，阐明围填海工程对海岸带生态系统产生影响的作用机制，从物理、

化学、生物和景观构建评价指标进行深入分析。 

（3） 利用 “网状”生态指标体系从生态系统成分、结构和功能 3 个方面构建海岸

带生态安全状态评价指标体系。通过将科学性与实用性相结合的操作指标定量选取方

法，分别提取出厦门海岸带生态健康现状和回顾性评价两套操作指标体系，利用隶属度
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进行评价，对厦门海岸带生态安全（健康）状态进行现状评价和回顾性评价案例研究。

厦门海岸带生态健康现状属于较健康水平，影响生态系统健康的关键因素是湿地面积的

变化、底栖动物个体变化、红树林面积变化。厦门海岸带生态健康状态历史变化是一种

持续下降的轨迹，其中土地利用变化、鱼种数量、海岸线的破碎程度、红树林和湿地面

积以及植被覆盖率的恶化趋势最为明显。选择白鹭的生态安全作为厦门海岸带生态健康

的典型状态指标，通过对白鹭繁殖和觅食栖息地的生态适宜性和人为干扰评价发现：白

鹭的主要繁殖地——大屿岛和鸡屿岛均处于安全状态，白鹭的觅食生境处于较安全等

级，分析结果与厦门海岸带生态健康综合评价结果相似。 

（4） 利用“驱动力—压力—状态—影响—响应力（DPSIR）”模型构建生态安全响应

力评价方法，将生态安全中的驱动力、压力、状态和影响归为生态安全问题因素，作为

生态安全响应力的作用对象，通过探讨响应力与生态安全问题因素的作用机制，从生态

安全响应力反馈效果、反馈效率和反馈充分性 3个方面入手构建生态安全响应力定量评

价方法。通过厦门案例研究发现：在海岸带生态安全响应力的 6种途径中，厦门教育与

科技支撑的实施和运行情况表现最好，处于较高水平，基础设施建设表现最差，处于一

般水平。9项海岸带生态安全问题因素受到的反馈效果十分接近，整体处于较理想水平。

反馈效率的总体时效性属于一般水平，而长效性处于理想水平。9项生态安全问题因素

受反馈作用的充分性相差不大，均处在较理想的水平，其中自然灾害受反馈作用充分性

最差。 

 

关键词：海岸带；生态安全评价；模式；案例分析；厦门 
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ABSTRACT 
Safety is both an old and a new concept. Ecological safety is one of the results of the 

evolution of the safety concept and has close links to the ecological risk, ecological health, 
ecological fragility and sustainable development. Coastal areas are the connecting areas 
between land and marine systems, where the interactions among the hydrosphere, lithosphere, 
atmosphere and biosphere are most frequent and active. Along with China's economic and 
social development, the conflicts between the human society and the natural environment are 
becoming more and more prominent in the coastal areas. Coastal ecological safety is an 
important means of achieving sustainable development in the coastal areas as well as the 
guarantee of pursuing harmony between man and nature.  

As a typical ecotone and human densely populated areas, coastal ecological safety issues 
must be resolved. However, the research on ecological safety of coastal areas is very little and 
is relatively scattered. Particularly, there are few of ecological safety assessment modes 
considering both human’s social economic development and the natural ecological 
environment protection. This paper tries to build a coastal assessment model, taking Xiamen 
as examples. The main conclusions are as follows: 

(1) Presented the content of the coastal ecological safety, which is a dynamic process of 
coastal ecosystem maintaining the ecosystem components, structural integrity and functions 
stability, and therefore ensures sustainable and stable good and services for human life in the 
coastal areas under natural or artificial disturbances from the outside. Based on the 
"pressure-state-response" (PSR) model, this paper built a framework for coastal ecological 
safety assessment integrating the methods of ecological risk assessment, ecological health 
assessment and policy analysis etc. 

 (2) Built a quantitative assessment method on coastal ecological safety pressures and 
carried out case study in Xiamen. The paper identified the main natural and anthropogenic 
ecological safety pressures and quantitatively evaluated them on theirs strength and the 
cumulative impact of space and time. At present, Xiamen coastal ecosystem generally is 
facing a relatively serious pressure which is mainly from the coastal reclamation, the Jiulong 
River input, typhoons and storm surges. Tongan Bay and the Western Sea are bearing most 
serious space-cumulated ecological safety pressure. The ecological safety pressures in 
Xiamen coast are mainly sustained pressure, breaking out concentrated in summer. Coastal 
reclamation was selected as a typical ecological safety pressure. The mechanism of coastal 
reclamation affecting the coastal ecosystem was stated and the assessment indicators were 
selected from physics, chemistry, biological and landscape for further analysis.  
   (3) Used "net shape indicator system" to build the indicator system of coastal ecological 
safety state assessment considering the ecosystem’s component, structure and function. By a 
quantitative indicator selection method combining the scientific and practical demands, two 
ecological health operational indicator systems were extracted respectively for status 
evaluation and retrospective evaluation. The indicators were assessed by subordinate degree 
and Xiamen was taken as a case study. At present, Xiamen coastal ecosystem health status is 
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at relatively healthy level. Wetland area changes, benthic individual changes, mangrove area 
changes are the key factors affecting the present status ecological health. Ecological health 
status’s historical change showed a continuous downward trajectory. The change of land use, 
the number of fish species, the coastline fragmentation, mangroves and wetlands area, and the 
vegetation cover rate showed the most obvious deterioration trend. Egret’s ecological safety 
state was selected as a typical state indicator. The result of ecological suitable assessment and 
human disturbance assessment on egret’s breeding and foraging habitat showed: the main 
breeding habitats for egret-Jiyu islet and Dayu islet are at safety level; the foraging habitats 
are at relatively safe level. The result is similar to assess ecosystem general present status 
health.  

(4) Used the "driving force-pressure-state-impact-response forces (DPSIR)" model to 
build the method of ecological safety response evaluation. The driving force, pressure, state 
and the impact were considered as Ecological safety problem factors (ESPFs) and the action 
targets of ecological safety response (ESRs). By exploring the action mechanism between the 
Ecological safety problem factors and ecological safety response, this paper built a 
quantitative assessment method from ESR’s feedback effect, feedback efficiency, and 
feedback sufficiency. Case study on Xiamen showed: the response of education and the 
scientific support is at a relatively high level, presenting the best performance in the all six 
ESRs of Xiamen. The infrastructure is at the general level, presenting the worst performance. 
The feedback effects to 9 coastal ESPFs are very close to each other and the overall is at a 
relatively satisfactory level. The overall efficiency of feedback is at a general level within the 
short term and is at a level within long term. The feedback sufficiency of 9 coastal ESPFs 
varied slightly and at a relatively satisfactory level. Natural disaster is the worst insufficient 
responded ESP.  
 
Key words: Coastal area; ecological safety assessment; case study 
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