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Abstract

This book would be divided into two parts as part I Research on Regional Ecological
carrying Capacity and Part Il Research on Regional Ecological sécurz'ty. In part [ Research on
Regional Ecological carrying Capacity, theory and methods with respect to domestic and
international research on regional ecological carrying capacity have been analyzed. Taking
Heihe River Basin, Qilian Mountain National Nature Reserve, Hongze Lake Wetland, Yangtze
River Delta, Abandoned Yellow River Delta and etc. for subjects, ecological carrying capacity of
ecological vulnerable regions, important water area, important economic regions and agriculture
regions has been approached respectively. In Part I Research on Regional Ecological Security,
the concept of regional ecological security as well as evaluation methods of ecological security
and early-warning mode have been represented. By using PSR model, ecological system
management frame model and eco-environment factor frame model, ecological security
evaluation and early-warning research has been developed on midstream Heihe River Basin,
Ruoergai Wetland and Yarlung Zangbo River source region. In addition, governing factors and
drive system associated with ecological security changes in different regions have been
illuminated.

Main contents of Part I:

(1) Theory and method of regional ecological carrying capacity: by review and
summarization of domestic and international research on capacity, background and objective of
different carrying capacity have been stated. It has clearly explained development of concepts
and meanings of carrying capacity, the concept and meaning of ecological carrying capacity
have been re-defined. In addition, detailed analysis has been performed on main research
methods of regional ecological carrying capacity and defined merits & shortcomings of different
research methods and their applications so as to lay a solid foundation for establishing
evaluation system against ecological carrying capacity of different regions.

(2) Research on ecological carrying capacity of ecological vulnerable regions: taking

Heihe River Basin and Qilian Mountain National Nature Reserve for subjects, with support of
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RS and GIS, based on interactions among landscape pattern, ecological process and ecological
functions as well as reasonable scale of land use type, and judged by stock capacity (as well as
the maximum available grassland area), the maximum allowable farmland area and forest area
(forest coverage), the compréhensive evaluation method of ecological carrying capacity of
ecological vulnerable regions has been defined.

(3) Research on ecological carrying capacity of important water area: taking Hongze Lake
Wetland for the subject, supply & demand of water resource, discharge & purification of water
pollution as main line, with an elaborately selected evaluation indices, the evaluation index
system on ecological carrying capacity of water area has been established; based on the stability
of the ecosystem, the as well as supply & demand balance of water resource, discharge &
purification balance of water pollution, a comprehensive evaluation model against ecological
carrying capacity of important water area has been established to evaluate carrying state and
carrying capacity of ecological system of important water area subject to social and economic
development.

(4) Research on ecological carrying capacity of important economic regions: taking
Yangtze River Delta for the subject, an ecological pressure index has been established in view of
resource engagement and environment pollution to make descriptions on pressure against
ecological system due to social and economic development; an elastic ecological index has been
defined in view of natural environment, social economy, system openness and management
policy, to describe capacity of reaction of natural environment and social economy in supporting
ecological system; in view of interactions between ecological pressure and ecological elasticity,
an evaluation method of ecological carrying capacity has been defined; in addition, index of
ecological carrying capacity and the corresponding state has been stated, and coordination
between social & economic development of economic regions and ecological system has been
evaluated. Taking the economic zone on the west coast of Taiwan Strait for the subject, based on
‘the structural and functional stability of ecosystem, except the healthy degradation of regional
ecosystem’, ecological carrying capacity and its spatial difference of ‘haixi’zone have been
analyzed, measured by the index of human disturbance and its corresponding economic scale.

(5) Research on ecological carrying capacity of important agriculture regions: ecological
carrying capacity of agriculture regions highlights sustainable development of region and

agriculture, involving ecological environment, economy, and society and etc.. Taking
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Abandoned Yellow River Delta for the subject, and based on evaluations on sustainable
development of regions and agriculture, judged by economy and social scale corresponding to
sustainable state accomplished by regions and agriculture, an evaluation model on ecological
carrying capacity of agriculture regions has been established, including evaluation model of
sustainable region development and sustainable agriculture development, screening model of
optimum development and characterization methods of ecological carrying capacity.

Main contents of Part II:

(1) Based on domestic and abroad research accomplishments on ecological security, a
theoretical frame of research on regional ecological security has been proposed. In addition,
definitions of regional ecological security have been re-defined, and attribute characteristics and
category of ecological security have been clearly stated. Three forms in establishment of
ecological security index system have been proposed, that are respectively frame model as
Pressure-State-Response, complex frame model of ecological security and frame model of
ecological security elements; methods evaluating ecological security have been summarized,
merits & shortcomings of various evaluation methods and their different applications have been
distinctly stated; rules, types and methods of early warning of ecological security, and the
relation with ecological security evaluation, have been discussed; in general, threshold value
method is adopted, that is comparing index and elements of early warning with security
threshold value. Early warning is divided into state early-warning and dynamic early-warning.

(2) An evaluation and index system has been established for ecological security of wind-
breaking & sand-stabilizing regions taking Heihe River midstream-Zhangye Region for the
subject and based on PSR frame model. Pressure subsystem is involving land pressure, water
resource pressure and population pressure while state subsystem is involving natural components,
nature patterns, natural energy and social & economic development; response subsystem
includes nature response and social economic response. The method of level analysis-
comprehensive index has been used to perform ecological security evaluations and early-
warning research of 1986, 2000 and 2007 and disclose adjustment and control mechanism for
ecological security in regions with rather weak bearing capacity of resource environment and
regions with obvious contradictions between human and nature. In view of reasonable
development and exploitation of water resource, ecological protection and recovery,

environment protection promotion and inputs and etc., solutions and suggestions maintaining
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ecological security of Heihe River midstream has been proposed.

(3) An evaluation and index system for water resource conservation areas has been
established taking Ruoergai Wetland for the subject, and based on ecological system
management frame model. By selecting 11 items of indexes in view of ecological structures and
ecological stress and adopting level obscure comprehensive evaluation method, ecological
security evaluation and early-warning research of 1989, 2000 and 2007 have been performed, in
addition, drive system causing changes in vulnerable ecological security system in water
resource conservation areas has been clearly stated and detailed solutions have been proposed
for protection and recovery of wetland and grassland, comprehensive regulating of sand land and
establishment of ecological compensation system.

(4) An evaluation and index system for ecological security of river source regions has been
established, taking Yarlung Zangbo River source region for the subject and based on ecological
environment element frame. The evaluation system puts wetland, glacier, grassland and sand
land as the key elements of ecological security and performs ecological security evaluation and
early-warning of 2008 compared with 1990. In addition, it hgs also disclosed_governing factors
and dynamic changes of ecological security in vulnerable ecological regions subject to weak
influenced due to man activities. In view of ecological protection requirements of Yarlung
Zangbo River source region as well as sustainable and harmonious local social and economic
development, suggestions have been proposed on maintaining regional ecological security.

(5) On the basis of generalizing ecological security evaluation on the typical regions as
Heihe River midstream, Ruoergai Wetland and Yarlung Zangbo River source region as well as
technology and methods of early-warning, frame and compositions of ecological security early-
warning system of important ecological function areas have been designed. In addition, roles of
subsystem involving index, information, data processing, analysis by specialists, warning
information release, pre-control scheme and etc., and realization approach have been clearly
given. A system for maintaining ecological security has been built, which is focused on
ecological security evaluation and early-warning system and includes organization management
system, monitoring, evaluation and early-warning system, decision and planning system, policy

and law system and fund assurance system.
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