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ABSTRACT V

ABSTRACT

A healthy wetland ecosystem has a vital important effect on the ecological balance of
region, even the globe, and on the health of human. With regard to wetland health assessment,
academia now focuses on the nature wetland and large scale, and ignores the semi-constructed or
semi-nature wetland and small level. On the basis of the comprehensive summarization of
ecosystem health concept, wetland definition and their general research, the book analyzes the
connection of several kinds of wetland assessments, for seeking cut-in spot and train of thoughts
for health assessment of semi-constructed wetland ecosystem. The book tries to make the health
assessment of semi-constructed wetland ecosystem not only on theory but in practice, and gives
a typical case study.

The main research of the book includes: (1) exploration of basic theories on health
assessment of semi-constructed wetland ecosystem. This section analyzes the complex ecosystem
theory, ecological carrying capacity theory, ecosystem stability theory, sustainable development
principle, systemic theory, landscape pattern-process principles, and the manifestations of these
theories in health assessment of semi-constructed wetland ecosystem; (2) comparisons of
semi-constructed wetland, engineered wetland and natural wetland. This section gives a
comprehensive differentiation for three wetland types from their distributions, resource-
environment backgrounds, structures, main functions, disturbances, classification systems,
landscape and utilization, and so on; (3) carrying capacity analysis of semi-constructed wetland
ecosystem. Based on a second comprehension of carrying capacity concept, this section presents
a general analysis framework for understanding and discerning the carrying capacity connotation
of wetland. And this section also considers a calculating methodology of eco-carrying capacity
for semi-constructed wetland ecosystem. In addition, there is a trial to construct quantitative
models for different types of carrying capacity, including the relative residual carrying capacity
models for semi-constructed wetland ecosystem in region; (4) health manifestation analysis of
semi-constructed wetland ecosystem. This section gives a health analysis of structure
manifestations for semi-constructed wetland ecosystem on community level & landscape scale.
It combines the community structure index and relative landscape pattern index to develop a
complex model of structure manifestations. Also it discusses the health diagnosis approach of the
structure manifestations for semi-constructed wetland ecosystem by way of relative health
analysis. And then, it provides a sum-up of main function types for different semi-constructed
wetland types, and monetary valuation techniques of goods and services provided by
semi-constructed wetland ecosystem. The issue of reference wetland for health assessment in
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semi-constructed wetland ecosystem is discussed in this part, too. Based on a “virtual
reference”, it analyzes the function evaluation of semi-constructed wetland ecosystem: (5) health
stress analysis of semi-constructed wetland ecosystem. After deeply analyzing the stress sources
and stress forms of semi-constructed wetland ecosystem, this section lays an emphasis on the
analysis of expression of health stress intensity for semi-constructed wetland, including the
selection of expression indictors, assessment approaches and evaluation models. Then it gives a
comprehensive analysis for estuary semi-constructed wetland ecosystem on its major disturbance
types, disturbance ways and their effects, and discusses the expression of integrated disturbance
intensity; (6) internal health and holistic health analysis for semi-constructed wetland
ecosystem. This section gives a highlight to discuss the basic train of thoughts and diagnosis
models of internal health & holistic health for semi-constructed wetland ecosystem; (7) case
study of heath assessment for semi-constructed wetland ecosystem. This section links the above
theorized chapters to practice, and makes the semi-constructed wetland ecosystem of
Wanggqingsha in Nansha district, Guangzhou as a health assessment object, which has a scope of
17 km?” or so from the 18 th river branch to 21 st river branch.

The book reaches several main conclusions:

(1) Semi-constructed wetland refers to the wetland whose components have taken a certain
degree of transformation from the natural wetland ecosystem, so that the wetland can meet
human need. Apart from the special man-made telesis, it emphasized that the wetland is caused
by nature and human beings at the same time. It is different from constructed wetlands which are
completely designed and constructed by human for the disposal of sewage or waste water.

(2) There are some differences between semi-constructed wetland and natural wetland in
locations, backgrounds, structures, main functions, interferences, classification systems,
utilization and landscapes.

(3) Carrying capacity, whose essence is a kind of threshold and a measure of scale, is a
natural capability such as supporting ability, resistant ability and endurance ability, and only for
bearing subject. Its capacity is determined by bearing subject itself, but also restricted by
carrying object and external conditions.

(4) It is more reasonable and complete to calculate the carrying capacity of semi-constructed
wetland from ecological carrying capacity of wetland rather than calculation from resource or
environment of wetland. Because the latter are concerned with a certain kind of function of
wetland ecosystem solely and ignore the whole effect of the ecosystem, which often lead to
serious waste of resources, environmental pollution and ecological damage, and ultimately
reduce the ecological carrying capacity. On the contrary, the former stresses on exploring the
issue from the whole, considering the bearing capacity of wetland resources, environmental
carrying capacity and self-control capacity of life-support systems of wetlands.

(5) Carrying capacity of semi-constructed wetland ecosystem includes natural initial
bearing capacity and social acquired bearing capacity. To be specific, it includes the initial
carrying capacity of natural resources, the initial bearing capacity of natural environment, the
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initial resilience of ecosystem, and acquired bearing capacity of natural resources, acquired
bearing capacity of the environment, acquired resilience of ecosystem, and so on.

(6) The valuation of the functions of semi-constructed wetland ecosystem refers to
estimation of the total “value” of the service functions provided by wetlands, rather than that of
the value composition of semi-constructed wetland, which includes cost value and service value
of wetlands estimates.

(7) Shadow wetlands refer to the further idealized or virtualized wetland on the base of the
true wetland. The establishment of such a reference is necessary for the current true reference
method has some weakness, but also because “health” itself is an imprecise concept. Secondly,
in most cases health reflects a desire or expect of people in the reality. Furthermore, the method
of shadow-reference wetland has good reproducibility, and is simple and convenient.

(8) The model of health diagnosis for semi-constructed wetland ecosystem has to consider
the organic combination of the various subsystems, including the coordination degree between
them. The model of holistic health diagnosis - Health Quotient is a representation way of trends
of semi-constructed wetland ecosystem health development. It can reflect the trend of dynamic
change of semi-constructed wetland ecosystem health. But only combining the holistic health
quotient of wetlands to its inner health degree can people obtain a clear picture of the overall
health system.

(9) Eight conclusions are drawn in case study: (D The relative residual value of the
synthetic carrying capacity of water resource in the study area is the largest, followed by land
resources, the last is biological resources. Overall, the resource carrying capacity is still in the
weak load and health status, but has been lurking in a potential crisis, namely, that people so far
only focus on the use of initial carrying capacity, but neglect to upgrade the acquired capacity.
@) The carrying capacity of water environment in the study area is already in a state of
overload, and the relative residual value of the synthetic carrying capacity of soil is a little bit
positive, but single factors (especially Cd) restrict so severely that the value of the overall carry
capacity of soil environment are in the state of the critical overload. () Bearing capacity of the
atmospheric environment is less-loaded, but some factors are overloaded. @ The real resilience
of ecosystem in case study in 2006, 2007 and 2008 were 0.8143, 0.9786, and 0.3922
respectively. The figure of the trend of temperature and precipitation changing rate per year
shows that the resilience of ecosystem in study area would evolve to morbid level over the next
few years if positive measures wouldn’t be taken to further increase the green area and improve
the survival rate of afforestation. & The manifestation integrated index of the structure of
semi-constructed wetland is 0.303 6, contributing to the level of common morbidity class. The
function performance index (that is, actual approximate value/ideal approximate value) is 0.754 8,
contributing to the level of good health class. ® In the study area the internal health
composite index of semi-constructed wetland, the internal harmony coefficient, and the
integrated internal health index is 0.4572, 0.9157, and 0.657 8 respectively. Intrinsic health of
wetlands is in good health level. @ In the study area, the holistic health quotient of



Vil ATk @M A RGBT L 5 L& — U M w9 K7 B B4

semi-constructed wetland is 0.9592, less than 1. It indicates that the current semi-constructed
wetland ecosystem is in a state of overall healthy development inversely and the adverse impact
of outside interferences to the health of wetland ecosystems plays a dominant role. Combined
with the internal health of the study area, we can see that the semi-constructed wetland
ecosystem trends to develop from good health state to the general pathological degree due to
external interference, especially strong anthropogenic disturbances. The book discusses the
three possible models of semi-constructed wetland development and utilization in the study
area, that is the modern intensive dike-pond system model of ecological engineering, the natural
wetland reserve model, and the wetland park mode. Compared from the management objectives,
protection objects, comprehensive benefits, trends and potential, the wetland park mode has
great advantages that can make the semi-constructed wetland ecosystem be in a state of positive,
smooth and coordinated development, even although these three models have the possibility of
practice.

Key words: Semi-constructed wetland ecosystem, health assessment, carrying capacity, internal

health, holistic health, Wangqingsha of Guangzhou
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